



























































































































































































































































































































































PRELIMINARY

Bit2 UDC (Unexpected Disconnect)

This bit is set when the SYM53C876 SCSI
function is operating in initiator mode and the
target device unexpectedly disconnects from
the SCSI bus. This bit is only valid when the
SYM53C876 SCSI function operates in the
initiator mode. When the SCSI function oper-
ates in low level mode, any disconnect causes
an interrupt, even a valid SCSI disconnect.
This bit is also set if a selection time-out occurs
(it may occur before, at the same time, or
stacked after the STO interrupt, since this is
not considered an expected disconnect).

Bit1 RST (SCSI RST/ Received)

This bit is set when the SYM53C876 SCSI
function detects an active SRST/ signal,
whether the reset is generated external to the
chip or caused by the Assert SRST/ bit in the
SCNTLI register. This SCSI reset detection
logic is edge-sensitive, so that multiple inter-

rupts are not generated for a single assertion of
the SRSTY signal.

Bit0 PAR (Parity Error)

This bit is set when the SYM53C876 SCSI
function detects a parity error while receiving
SCSI data. The Enable Parity Checking bit (bit
3 in the SCNTLO register) must be set for this
bit to become active. The SYM53C876 SCSI
function always generates parity when sending
SCSI data.

SYM53C876 Data Manual
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Register 43h
SCSI Interrupt Status One (SIST1)
Read Only

| STO | GEN HTH
2 1 0

X X X X 0 0 0 0

Reading the SIST1 register returns the status of
the various interrupt conditions, whether they are
enabled in the SIEN1 register or not. Each bit that
is set indicates an occurrence of the corresponding
condition.

Reading the SIST1 clears the interrupt condition.
Bits 7-4 Reserved

Bit 2
out)

The SCSI device which the SYM53C876
SCSI function is attempting to select or rese-
lect does not respond within the programmed
time-out period. See the description of the
STIMEQO register, bits 3-0, for more informa-
tion on the time-out timer.

Bit1 GEN (General Purpose Timer
Expired)

STO (Selection or Reselection Time-

This bit is set when the general purpose timer
expires. The time measured is the time between
enabling and disabling of the timer. See the
description of the STIMEI register, bits 3-0,
for more information on the general purpose
timer.
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Bit0 HTH (Handshake-to-Handshake

4-54

Timer Expired)

This bit is set when the handshake-to-hand-
shake timer expires. The time measured is the
SCSI Request to Request (target) or Acknowl-
edge to Acknowledge (initiator) period. See the
description of the STIMEQO register, bits 7-4,
for more information on the handshake-to-
handshake timer.

PRELIMINARY

Register 44h
SCSI Longitudinal Parity (SLPAR)
Read/Write

This register performs a bytewise longitudinal par-
ity check on all SCSI data received or sent through
the SCSI core. If one of the bytes received or sent
(usually the last) is the set of correct even parity
bits, SLPAR should go to zero (assuming it started
at zero). As an example, suppose that the following
three data bytes and one check byte are received
from the SCSI bus (all signals are shown active
high):

Data Bytes Running SLPAR

-— 00000000
1.11001100 11001100 (XOR of word 1)
2.01010101 10011001 (XOR of word 1 and 2)

3.00001111 10010110 (XOR of word 1, 2 and 3)
Even Parity >>>10010110

4.10010110 00000000

A one in any bit position of the final SLPAR value
would indicate a transmission error.

The SLPAR register is also used to generate the
check bytes for SCSI send operations. If the
SLPAR register contains all zeros prior to sending
a block move, it contains the appropriate check
byte at the end of the block move. This byte must
then be sent across the SCSI bus.

Note: Writing any value to this register resets it to
zero.

The longitudinal parity checks are meant to pro-
vide an added measure of SCSI data integrity and
are entirely optional. This register does not latch
SCSI selection/reselection IDs under any circum-
stances. The default value of this register is zero.

The longitudinal parity function normally operates
as a byte function. During 16-bit transfers, the
high and low bytes are XORed together and then
XORed into the current longitudinal parity value.
By setting the SLPMD bit in the SCNTL3 regis-
ter, the longitudinal parity function is made to
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operate as a word-wide function. During 16-bit
transfers, the high byte of the SCSI bus is XORed
with the high byte of the current longitudinal par-
ity value, and the low byte of the SCSI bus is
XORed with the low byte of the current longitudi-
nal parity value. In this mode, the 16-bit longitudi-
nal parity value is accessed a byte at a time through
the SLPAR register. Which byte is accessed is con-
trolled by the SLPHBEN bit in the SCNTL3 reg-
ister.

SYM53C876 Data Manual
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Register 45h
SCSIWide Residue (SWIDE)
Read/Write

After a wide SCSI data receive operation, this reg-
ister contains a residual data byte if the last byte
received was never sent across the DMA bus. It
represents either the first data byte of a subsequent
data transfer, or it is a residue byte which should
be cleared when an Ignore Wide Residue message
is received. It may also be an overrun data byte.
The power-up value of this register is indetermi-
nate.
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Register 46h

Memory Access Control (MACNTL)
Read/Write

TYP3
7

TYP2
6

Default >>>

0

Bits 7-4 TYP3-0 (Chip Type)

These bits identify the chip type for software
purposes. This data manual applies to devices
that have these bits set to 70h.

Bit 3-0 Reserved

4-56
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Register 47h
General Purpose Pin Control (GPCNTL)
Read/Write

ME FE GPIO2 | GPIO1 | GPIOO
7 6 2 1 0
Default >>>
0 0 X 0 1 1 1 1

This register is used to determine if the pins con-
trolled by the General Purpose register (GPREG)
are inputs or outputs. Bits 4-0 in GPCNTL corre-
spond to bits 4-0 in the GPREG register. When the
bits are enabled as inputs, an internal pull-up is
also enabled. If either SCSI function GPCNTL
Register has a GPIO pin set as an output, the pin is
enabled as an output. If both the SCSI function
GPREG registers define a single GPIO pin as an
output, the results are indeterminate.

Bit 7 Master Enable

The internal bus master signal is presented on
GPIOL1 if this bit is set, regardless of the state
of Bit 1 (GPIO1_EN).

Bit 6 Fetch Enable

The internal op code fetch signal is presented
on GPIOO if this bit is set, regardless of the
state of Bit 0 (GPIO0_EN).

Bits 5 Reserved

Bits 4,2 GPIO4_EN-GPIO2_EN (GPIO
Enable)

General purpose control, corresponding to bit
4 in the GPREG register and the GPIO4 pin.
GPIO4 powers-up as a general purpose out-
put, and GPIO3-2 power-up as general pur-
pose inputs.

Bits 1-0 GPIO1_EN-GPIO0_EN (GPIO
Enable)

These bits power-up set, causing the GPIO1
and GPIOO pins to become inputs. Resetting
these bits causes GPIO1-0 to become outputs.
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Register 48h
SCSITimer Zero (STIMEO) HTH7-4, Minimum Time-out  Minimum Time-out
Read/Write SEL3-0, (80 MHz Clock) with (80 MHz Clock) with
GEN 3-0  scale factor bit reset scale factor hit set
HTH7 | HTH6 | HTH5 | HRH4 | SEL SEL SEL SEL
7 6 5 4 3 2 1 0 0000 Disabled Disabled
Defauit >>> . . . 0001 100 ps 1.6 ms
0 0 0 0 0 0010 200 ps 3.2ms
Bits 7-4 HTH (Handshake-to-Handshake 0011 400 ps 6.4 ms
Timer Period) 0100 800 ps 12.8 ms
These bits select the handshake-to-handshake 0101 .6 ms 25.6 ms
time-out period, the maximum time between 0110 32 51.2
SCSI handshakes (SREQ/ to SREQ/ in target o ms o s
mode, or SACK/ to SACK/ in initiator mode). 0111 6.4 ms 102.4 ms
When this timing is exceeded, an interrupt is 1000 12.8 ms 204.8 ms
generated and the HTH bit in the SIST1 regis- 1001 25.6 ms 409.6 ms
ter %s set. The following table contains time-out 1010 51.2 ms 819.2 ms
periods for the Handshake-to-Handshake lol1 102.4 L6
Timer, the Selection/Reselection Timer (bits 3- < ms -0 sec
0), and the General Purpose Timer (STIME1 1100 204.8 ms 3.2 sec
bits 3-0). For a more detailed explanation of 1101 409.6 ms 6.4 sec
interrupts, refer to Chapter 2, “Functional 1110 19.2 ms 12.8 sec
Description. 1111 1.6+ sec 25.6 sec

SYM53C876 Data Manual

These values are correct if the CCF bits in the SCNTL3
register are set according to the valid combinations in the bit
description.

Bits 3-0 SEL (Selection Time-Out)

These bits select the SCSI selection/reselection
time-out period. When this timing (plus the
200 ps selection abort time) is exceeded, the
STO bit in the SIST1 register is set. For a
more detailed explanation of interrupts, refer
to Chapter 2, “Functional Description.”
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.|
Register 49h Register 4Ah
SCSITimer One (STIME1) Response ID Zero (RESPIDO0)
Read/Write Read/Write
GEN3 | GEN2 | GEN1] GENO D D 1D D D 1D 1D 1D
| 3 2 1 0 7 6 5 4 3 2 1 0
Default >>> Default >>>
X 0 0 0 0 0 0 0 X X X X X X X X
Bit7 Reserved RESPIDO and RESPID1 contain the selection or
Bit6 HTHBA (Handshake-to-Handshake reselection IDs. In other words, these two 8-bit

Timer Bus Activity Enable)

Setting this bit causes this timer to begin test-
ing for SCSI REQ/ACK activity as soon as
SBSY/ is asserted, regardless of the agents par-
ticipating in the transfer.

Bit5 GENSF (General Purpose Timer
- Scale Factor)

Setting this bit causes this timer to shift by a
factor of 16. Refer to the STIMEQO register
description for details.

Bit4 HTHSF (Handshake to Handshake
Timer Scale Factor)

Setting this bit causes this timer to shift by a
factor of 16. Refer to the STIMEQO register
description for details

Bits 3-0 GEN3-0 (General Purpose Timer
Period)

These bits select the period of the general pur-
pose timer. The time measured is the time
between enabling and disabling of the timer.
When this timing is exceeded, the GEN bit in
the SIST1 register is set. Refer to the table
under STIMEDQ, bits 3-0, for the available
time-out periods.

Note: To reset a timer before it expires and obtain
repeatable delays, the time value must be
written to zero first, and then written back
to the desired value. This is also required
when changing from one time value to
another.
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registers contain the ID that the chip responds to
on the SCSI bus. Each bit represents one possible
ID with the most significant bit of RESPID1 rep-
resenting ID 15 and the least significant bit of
RESPIDO representing ID 0. The SCID register
still contains the chip ID used during arbitration.
The chip can respond to more than one ID
because more than one bit can be set in the
RESPID1 and RESPIDO registers. However, the
chip can arbitrate with only one ID value in the
SCID register.
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Register 4Bh Register 4Ch
Response ID One (RESPID1) SCSITest Zero (STESTO0)
Read/Write Read Only
D D D D D D D D SSAID3 [ SSAID2 | SSAIDT | SSAIDO| SLT | ART | SOZ | SOM
15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0
Default >>> Default >>>
X X X X X X X X 0 0 0 0 0 X 1 1

RESPIDO and RESPID1 contain the selection or
reselection IDs. In other words, these two 8-bit
registers contain the ID that the chip responds to
on the SCSI bus. Each bit represents one possible
ID with the most significant bit of RESPID1 rep-
resenting ID 15 and the least significant bit of
RESPIDO representing ID 0. The SCID register
still contains the chip ID used during arbitration.
The chip can respond to more than one ID
because more than one bit can be set in the
RESPIDI1 and RESPIDO registers. However, the
chip can arbitrate with only one ID value in the
SCID register.

SYM53C876 Data Manual

Bits 7-4 SSAID3-0 (SCSI Selected As ID)

These bits contain the encoded value of the
SCSI ID that the SYM53C876 SCSI function
is selected or reselected as during a SCSI selec-
tion or reselection phase. These bits are read
only and contain the encoded value of 0-15
possible IDs that could be used to select the
SYM53C876 SCSI function. During a SCSI
selection or reselection phase when a valid ID
is put on the bus, and the SYM53C876 SCSI
function responds to that ID, the “selected as”
ID is written into these bits. These bits are
used with the RESPID registers to allow
response to multiple IDs on the bus.

Bit3 SLT (Selection Response Logic Test)

This bit is set when the SYM53C876 SCSI
function is ready to be selected or reselected.
This does not take into account the bus settle
delay of 400 ns. This bit is used for functional
test and fault purposes.

Bit2 ART (Arbitration Priority Encoder
Test)

This bit is always set when the SYM53C876
SCSI function exhibits the highest priority ID
asserted on the SCSI bus during arbitration. It
is primarily used for chip level testing, but it
may be used during low level mode operation
to determine if the SYM53C876 SCSI func-
tion won arbitration.
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Bit1

Bit 0
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SOZ (SCSI Synchronous Offset Zero)

This bit indicates that the current synchronous
SREQ/SACK offset is zero. This bit is not
latched and may change at any time. It is used
in low level synchronous SCSI operations.
When this bit is set, the SYM53C876 SCSI
function, as an initiator, is waiting for the tar-
get to request data transfers. If the
SYM53C876 SCSI function is a target, then
the initiator has sent the offset number of
acknowledges.

SOM (SCSI Synchronous Offset
Maximum)

This bit indicates that the current synchronous
SREQ/SACK offset is the maximum specified
by bits 3-0 in the SCSI Transfer register. This
bit is not latched and may change at any time.
It is used in low level synchronous SCSI opera-
tions. When this bit is set, the SYM53C876
SCSI function, as a target, is waiting for the
initiator to acknowledge the data transfers. If
the SYM53C876 SCSI function is an initiator,
then the target has sent the offset number of
requests.

PRELIMINARY

Register 4Dh
SCSITest One (STEST1)
Read/Write

SCLK | ISO DBLSEL

7 6

Default >>>
0 0 X X 0 0 X X

Bit7 SCLK

When set, this bit disables the external SCLK
(SCSI Clock) pin, and the chip uses the PCI
clock as the internal SCSI clock. If a transfer
rate of 10 Mb/s (or 20 MB/s on a wide SCSI
bus) is desired on the SCSI bus, this bit must
be reset and at least a 40 MHz external SCLK
must be provided.

Bit6 ISO_MODE (SCSI Isolation Mode)

This bit allows the SYM53C876 SCSI func-
tion to put the SCSI bi-directional and input
pins into a low power mode when the SCSI bus
is not in use. When this bit is set, the SCSI bus
inputs are logically isolated from the SCSI bus.

Bit5 Reserved
Bit4 Reserved
Bit3 DBLEN (SCLK Doubler Enable)

This bit, when reset, powers down the internal
clock doubler circuit, which doubles the SCLK
40 MHz clock to an internal 80 MHz SCSI
clock required for Wide Ultra SCSI operation.
Both the SCLK Doubler Enable DBLEN and
SCLK Double Select DBLSEL bits must be
set in either SCSI function to get the internal
80 MHz SCSI clock.

Bit2 DBLSEL (SCLK Doubler Select)

This bit, when set, selects the output of the
internal clock doubler for use as the internal
SCSI clock. When reset, this bit selects the
clock presented on SCLK for use as the inter-
nal SCSI clock.
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Bits 1-0Reserved

The SYM53C876 SCSI clock doubler doubles a
40 MHz SCSI clock, increasing the frequency to
80 MHz. Follow these steps to use the clock dou-
bler.

1. Set the SCLK Doubler Enable bit (STEST1,
bit 3).

2. Wait 20 ps.

3. Halt the SCSI clock by setting the Halt SCSI
Clock bit (STEST3, bit 5).

4. Set the clock conversion factor using the SCF
and CCF fields in the SCNTL3 register.

5. Set the SCLK Doubler Select bit (STEST1,
bit 2).

6. Clear the Halt SCSI clock bit.

SYM53C876 Data Manual
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|
Register 4Eh
SCSI Test Two (STEST?2)

Read/Write

SCE | ROF | DIF | SLB | SZM | AWS | EXT [ LOW
7 6 5 4 3 2 1 0
Default >>>

0 0 0 0 0 0 0 0
Bit 7 SCE (SCSI Control Enable)

Setting this bit allows assertion of all SCSI
control and data lines through the SOCL and
SODL registers regardless of whether the
SYM53C876 SCSI function is configured as a
target or initiator.

Note: Do not set this bit during normal
operation, since it could cause contention
on the SCSI bus. It is included for
diagnostic purposes only.

Bit6 ROF (Reset SCSI Offset)

Setting this bit clears any outstanding synchro-
nous SREQ/SACK offset. Set this bit, if a
SCSI gross error condition occurs, to clear the
offset when a synchronous transfer does not
complete successfully. The bit automatically
clears itself after resetting the synchronous off-
set.

Bit5 DIF

Setting this bit allows the SYM53C876 SCSI
function to interface properly to external dif-
ferential transceivers. Its only real effect is to
tristate the SBSY/, SSEL/, and SRSTY/ pads for
use as pure inputs. Clearing this bit enables
single-ended operation. Set this bit in the ini-
tialization routine if the differential pair inter-
face is used.

Bit4 SLB (SCSI Loopback Mode)

Setting this bit allows the SYM53C876 SCSI
function to perform SCSI loopback diagnos-
tics. That is, it enables the SCSI core to simul-
taneously perform as both initiator and target.
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SCSI Registers
Bit3 SZM (SCSI High-Impedance Mode)  mesess—
Setti th'( bit o] 1 thp deai Register 4Fh
ctting this bit places a € open-drain SCSI Test Three (STEST?3
48 mA SCSI drivers into a high-impedance Read/Writ ( )
state. This is to allow internal loopback mode €a rue
operation without affecting the SCSI bus. TE | SIR | HSC | DSI | DIFF | TIM | CSF | STW
7 6 5 4 3 2 1 0
Bit2 AWS (Always Wide SCSI) TS
When this bit is set, all SCSI information 0 0 0 0 X 0 0 0
transfers are done in 16-bit wide mode. This Bit7 TE (TolerANT Enable)

includes data, message, command, status and
reserved phases. Normally, deassert this bit
since 16-bit wide message, command, and sta-
tus phases are not supported by the SCSI spec-
ifications.

Bit1 EXT (Extend SREQ/SACK
Filtering)

Symbios Logic TolerANT SCSI receiver tech-
nology includes a special digital filter on the
SREQ/ and SACK!/ pins which causes the dis-
regarding of glitches on deasserting edges. Set-
ting this bit increases the filtering period from
30ns to 60ns on the deasserting edge of the
SREQ/ and SACK!/ signals.

Note: Never set this bit during fast SCSI (greater
than 5M transfers per second) operations,
because a valid assertion could be treated
as a glitch.

Bit0 LOW (SCSI Low level Mode)

Setting this bit places the SYM53C876 SCSI
function in low level mode. In this mode, no
DMA operations occur, and no SCRIPTS exe-
cute. Arbitration and selection may be per-
formed by setting the start sequence bit as
described in the SCNTLO register. SCSI bus
transfers are performed by manually asserting
and polling SCSI signals. Clearing this bit
allows instructions to be executed in SCSI
SCRIPTS mode.

Note: Itis not necessary to set this bit for access
to the SCSI bit-level registers (SODL,
SBCL, and input registers).
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Setting this bit enables the active negation por-
tion of Symbios Logic TolerANT technology.
Active negation causes the SCSI Request,
Acknowledge, Data, and Parity signals to be
actively deasserted, instead of relying on exter-
nal pull-ups, when the SYM53C876 SCSI
function is driving these signals. Active deas-
sertion of these signals occurs only when the
SYM53C876 SCSI function is in an informa-
tion transfer phase. When operating in a differ-
ential environment or at fast SCSI timings,
TolerANT Active negation should be enabled
to improve setup and deassertion times. Active
negation is disabled after reset or when this bit
is cleared. For more information on Symbios
Logic TolerANT technology, see Chapter 1.

Note: Set this bit if the Enable Ultra SCSI bit in
SCNTL3 is set.
Bit 6 STR (SCSI FIFO Test Read)

Setting this bit places the SCSI core into a test
mode in which the SCSI FIFO is easily read.
Reading the least significant byte of the SODL
register causes the FIFO to unload. The func-
tions are summarized in the table below.

Register Register FIFO

Name Operation FIFO Bits Function

SODL Read 15-0 Unload

SODLo Read 7-0 Unload

SODL1 Read 15-8 None
SYM53C876 Data Manual
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Bit5 HSC (Halt SCSI Clock)

Asserting this bit causes the internal divided
SCSI clock to come to a stop in a glitchless
manner. This bit is used for test purposes or to
lower Ipp during a power down mode.

SCSI Registers

Bit0 STW (SCSI FIFO Test Write)

Setting this bit places the SCSI core into a test
mode in which the FIFO is easily read or writ-
ten. While this bit is set, writes to the least sig-
nificant byte of the SODL register cause the

entire word contained in this register to be
loaded into the FIFO. Writing the least signifi-
cant byte of the SODL register causes the
FIFO to load. These functions are summarized
in the table below.

Bit 4 DSI (Disable Single Initiator
Response)

If this bit is set, the SYM53C876 SCSI func-
tion ignores all bus-initiated selection attempts
that employ the single-initiator option from

SCSI-1. In order to select the SYM53C876 Register Register FIFO Bilt FIFO

SCSI function while this bit is set, the Name Operation " Function

SYM53C876 SCSI function’s SCSI ID and -

the initiator’s SCSI ID must both be asserted. SODL Write 1>-0 Load
SODLo Write 7-0 Load

Assert this bit in SCSI-2 systems so that a sin-
gle bit error on the SCSI bus is not interpreted SODLI Write 15-8 None
as a single initiator response.

Bit3 DIFF (DIFFSENSE Sense)

If this bit is reset, the correct cable type is con-
nected for differential operation. If this bit is
set, a single ended cable is connected to the
device’s DIFFSENSE pin.

Bit2 TTM (Timer Test Mode)

Asserting this bit facilitates testing of the selec-
tion time-out, general purpose, and hand-
shake-to-handshake timers by greatly reducing
all three time-out periods. Setting this bit starts
all three timers and if the respective bits in the
SIENI register are asserted, the SYM53C876
SCSI function generates interrupts at time-
out. This bit is intended for internal manufac-
turing diagnosis and should not be used.

Bit1 CSF (Clear SCSI FIFO)

Setting this bit causes the “full flags” for the
SCSI FIFO to be cleared. This empties the
FIFO. This bit is self-resetting. In addition to
the SCSI FIFO pointers, the SIDL, SODL,,
and SODR full bits in the SSTATO and
SSTAT? are cleared.
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Register 50h-51h
SCSI Input Data Latch (SIDL)
Read Only

This register is used primarily for diagnostic test-
ing, programmed I/O operation, or error recovery.
Data received from the SCSI bus can be read from
this register. Data can be written to the SODL reg-
ister and then read back into the 53C885 by read-
ing this register to allow loopback testing. When
receiving SCSI data, the data flows into this regis-
ter and out to the host FIFO. This register differs
from the SBDL register; SIDL contains latched
data and the SBDL always contains exactly what is
currently on the SCSI data bus. Reading this regis-
ter causes the SCSI parity bit to be checked, and
causes a parity error interrupt if the data is not
valid. The power-up values are indeterminate.

PRELIMINARY

Registers 54h-55h
SCSI Output Data Latch (SODL)
Read/Write

This register is used primarily for diagnostic test-
ing or programmed 1/O operation. Data written to
this register is asserted onto the SCSI data bus by
setting the Assert Data Bus bit in the SCNTL1
register. This register is used to send data via pro-
grammed I/O. Data flows through this register
when sending data in any mode. It is also used to
write to the synchronous data FIFO when testing
the chip. The power-up value of this register is
indeterminate.
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Registers 58h-59h
SCSI Bus Data Lines (SBDL)
Read Only

This register contains the SCSI data bus status.
Even though the SCSI data bus is active low, these
bits are active high. The signal status is not latched
and is a true representation of exactly what is on
the data bus at the time the register is read. This
register is used when receiving data via pro-
grammed I/O. This register can also be used for
diagnostic testing or in low level mode. The power-
up value of this register is indeterminate.

SYM53C876 Data Manual
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Registers 5Ch-5Fh
Scratch Register B (SCRATCHB)
Read/Write

This is a general purpose user definable scratch
pad register. Apart from CPU access, only Register
Read/Write and Memory Moves directed at the
SCRATCH register alter its contents. When bit 3
in the CTEST2 register is set, this register con-
tains the base address for the 4 KB internal RAM.
Setting CTEST?2 bit 3 only causes the base
address to appear in the SCRAT CHB register; any
information previously in the register remains
intact. Any writes to this register while the bit is set
pass through to the actual SCRATCHB register.
The power-up values are indeterminate.
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SCSI Registers

Registers 60h-7Fh

Scratch Registers C-J
(SCRATCHC-SCRATCHYJ)

Read/Write

These registers are general-purpose scratch regis-

ters for user-defined functions. They are accessible
through Read-Modify-Write functions.
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SCSI SCRIPTS Instruction Set
SCSI SCRIPTS

Chapter 5

SCSI SCRIPTS Instruction Set

After power up and initialization, the SYM53C876
can operate in the low level register interface
mode, or use SCSI SCRIPTS.

With the low level register interface, the user has
access to the DMA control logic and the SCSI bus
control logic. An external processor has access to
the SCSI bus signals and the low level DMA sig-
nals, which allows creation of complicated board
level test algorithms. The low level interface is use-
ful for backward compatibility with SCSI devices
that require certain unique timings or bus
sequences to operate properly. Another feature
allowed at the low level is loopback testing. In
loopback mode, the SCSI core can be directed to
talk to the DMA core to test internal data paths all
the way out to the chip’s pins.

The following sections describe the benefits and
use of SCSI SCRIPTS.

SCSI SCRIPTS

To operate in the SCSI SCRIPTS mode, the
SYMS53C876 requires only a SCRIPTS start
address. The start address must be at a dword
(four byte) boundary. This aligns all the following
SCRIPTS at a dword boundary since all
SCRIPTS are 8 or 12 bytes long. Instructions are
fetched until an interrupt instruction is encoun-
tered, or until an unexpected event (such as a
hardware error) causes an interrupt to the external
processor.

Once an interrupt is generated, the SYM53C876
halts all operations until the interrupt is serviced.
Then, the start address of the next SCRIPTS
instruction is written to the DMA SCRIPTS
Pointer register to restart the automatic fetching
and execution of instructions.

SYM53C876 Data Manual

In the SCSI SCRIPTS mode the SYM53C876 is
allowed to make decisions based on the status of
the SCSI bus, which frees the microprocessor from
servicing the numerous interrupts inherent in I/O
operations.

Given the rich set of SCSI oriented features
included in the instruction set, and the ability to
reenter the SCSI algorithm at any point, this high
level interface is all that is required for both normal
and exception conditions. Switching to low level
mode for error recovery is not required.

The following types of SCRIPTS instructions are
implemented in the SYM53C876:

s Block Move—used to move data between the
SCSI bus and memory

s I/O or Read/Write—causes the SYM53C876
to trigger common SCSI hardware sequences,
or to move registers

m Transfer Control——allows SCRIPTS
instructions to make decisions based on real
time SCSI bus conditions

s  Memory Move—causes the SYM53C876 to
execute block moves between different parts of
main memory

m Load and Store—provides a more efficient way
to move data to/from memory from/to an
internal register in the chip without using the
Memory Move instruction

Each instruction consists of two or three 32-bit
words. The first 32-bit word is always loaded into
the DCMD and DBC registers, the second into
the DSPS register. The third word, used only by
Memory Move instructions, is loaded into the
TEMP shadow register. In an indirect I/O or Move
instruction, the first two 32-bit op code fetches are
followed by one or two more 32-bit fetch cycles.



SCSI SCRIPTS Instruction Set
SCSI SCRIPTS

Sample Operation

The following example describes execution of a
SCRIPTS Block Move instruction.

1. The host CPU, through programmed 1/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
SYM53C876 to fetch its first instruction at the
address just loaded. This fetch is from main
memory or the internal RAM, depending on
the address.

3. The SYM53C876 typically fetches two dwords
(64 bits) and decodes the high order byte of
the first dword as a SCRIPTS instruction. If
the instruction is a Block Move, the lower three
bytes of the first dword are stored and
interpreted as the number of bytes to move.
The second dword 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 SYM53C876
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
SYM53C876 requests use of the PCI bus
again to transfer the data.

5. When the SYM53C876 is granted the PCI
bus, it executes (as a bus master) a burst
transfer (programmable size) of data,
decrements the internally stored remaining
byte count, increments the address pointer,
and then releases the PCI bus. The
SYM53C876 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.

PRELIMINARY

The process repeats until the internally stored byte
count has reached zero. The SYM53C876 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 SYM53C876 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
SYM53C876 performs scatter/gather operations
on data without requiring help from the host pro-
gram, generating a host interrupt, or programming
of an external DMA controller.

SYM53C8876 Data Manual



PRELIMINARY SCSI SCRIPTS Instruction Set
SCSI SCRIPTS
System Processor
System Memory § N Write DSP
(or Internal RAM) Y
SCS| Initiator Write Example S
+ select ATN 0, alt_addr ot whon MSG._OUT { Fetch
. 1,i _msg_buf, wi _|
 move cdr:‘?_'gmr,nvsfgﬁucmo o SCRIPTS
Ry e anier'o e syms3cs7e | SCSI
« move 1, msg_in_buf, when MSG_IN m
« move SCNTL2 & 7F to SCNTL2 Bus
o clear ACK
* wait disconnect alt2
« int10 B
Data Structure u
Message Butfer S 1
Command Buffer
Data Buffer
Status Buffer
(Data is not fetched across system
bus if internal RAM is enabled)
Figure 5-1: SCRIPTS Overview
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SCSI SCRIPTS Instruction Set
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 moved onto
the SCSI bus, SIOM controls whether that data
comes from I/O or memory space. When data is
moved off of the SCSI bus, DIOM controls
whether that data goes to I/O or memory space.

PRELIMINARY

Once the data pointer address is loaded, it is
executed as when the chip operates in the
direct mode. This indirect feature allows speci-
fication of a table of data buffer addresses.
Using the SCSI SCRIPTS compiler, the table
offset is placed in the script at compile time.
Then at the actual data transfer time, the off-
sets 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.
]

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 move is in the second dword of this
instruction.

Note: Itis not permitted to use indirect and table
indirect addressing simultaneously; use
only one addressing method 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

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).

Direct negative values are allowed, but bits 31-24 are
The byte count and absolute address are as ignored.
follows.

Command | Not Used

Command | Byte Count

Address of Data

Don’t Care Table Offset

Note: Itis not permitted to use indirect and table
Indirect indirect addressing simultaneously; use
Use the fetched byte count, but fetch the data only one addressing method at a time.
address from the address in the instruction.

Command | Byte Count

Address of Pointer to Data

5-4 SYM53C8876 Data Manual
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SCS1 SCRIPTS Instruction Set
Block Move Instructions

o

o

<¢— DCMD Register—br
3130292827262524/23222120 191817 16151413121110 9 8 7 6 5 4 3 2 1

DBC Register

]

[TITLL

.

W)
MSG/
— Op Code
L Table Indirect Addressing

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

.

24-bit Block Move byte counter

— Indirect Addressing (53C700 compatible)

DSPS Register

y

3130292827262524 232221201918 17 1615 1413121110 9 8 7 6 5 4 3 2 1 0

Figure 5-2: Block Move Instruction Register

Prior to the start of an I/O, load the Data
Structure Base Address register (IDSA) with
the base address of the I/O data structure. Any
address on a long word boundary is allowed.

After aTable 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
SYM53CB876. Execution of the move begins at
this point.

SYM53C876 Data Manual

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
pointer data in system memory: The eight
bytes of data in the MOVE instruction must be
contiguous, 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
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SCSI SCRIPTS Instruction Set

Block Move Instructions

Bit27 Op Code

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

Target Mode

OPC Instruction Defined

0 MOVE
1 CHMOV

1.

The SYM53C876 verifies that it is connected
to the SCSI bus as a target before executing
this instruction.

The SYM53C876 asserts the SCSI phase
signals (SMSG/, SC_D/, and SI_O/) as defined
by the Phase Field bits in the instruction.

If the instruction is for the command phase,
the SYM53C876 receives the first command
byte and decodes its SCSI Group Code.

a. Ifthe SCSI Group Code is either Group 0,
Group 1, Group 2, or Group 5, then the
SYM53C876 overwrites the DBC register
with the length of the Command
Descriptor Block: 6, 10, or 12 bytes.

b. If the Vendor Unique Enhancement 0
(VUEQO) bit (SCNTL2, bit 1) is clear and
the SCSI group code is a vendor unique
code, the SYM53C876 overwrites the
DBC register with the length of the
Command Descriptor Block: 6, 10, or 12
bytes. If the VUEO bit is set, the
SYM53C876 receives the number of bytes
in the byte count regardless of the group
code.

c. If any other Group Code is received, the
DBC register is not modified and the
SYM53C876 requests the number of bytes
specified in the DBC register. If the DBC
register contains 000000h, an illegal
instruction interrupt is generated.

The SYM53C876 transfers the number of
bytes specified in the DBC register starting at
the address specified in the DNAD register. If

PRELIMINARY

the Op Code bit is set and a data transfer ends
on an odd byte boundary, the SYM53C876
stores the last byte in the SCSI Wide Residue
Data Register during a receive operation. This
byte is combined with the first byte from the
subsequent transfer so that a wide transfer can
complete.

5. If the SATNY/ signal is asserted by the initiator
or a parity error occurred during the transfer, it
is possible to halt the transfer and generate an
interrupt. The Disable Halt on Parity Error or
ATN bit in the SCNTLI1 register controls
whether the SYM53C876 halts on these
conditions immediately, or waits until
completion of the current Move.

Initiator Mode

OPC Instruction Defined

0 CHMOV
1 MOVE

1. The SYM53C876 verifies that it is connected
to the SCSI bus as an initiator before executing
this instruction.

2. The SYM53C876 waits for an unserviced
phase to occur. An unserviced phase is defined
as any phase (with SREQY/ asserted) for which
the SYM53C876 has not yet transferred data
by responding with a SACK/.

3. The SYM53C876 compares the SCSI phase
bits in the DCMD register with the latched
SCSI phase lines stored in the SSTAT'1
register. These phase lines are latched when
SREQ/ is asserted.

4. If the SCSI phase bits match the value stored
in the SSTAT1 register, the SYM53C876
transfers 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
cleared and a data transfer ends on an odd byte
boundary, the SYM53C876 stores the last byte
in the SCSIWide Residue Data Register
during a receive operation, or in the SCSI

SYM53C8876 Data Manual
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Output Data Latch Register during a send
operation. This byte is combined with the first
byte from the subsequent transfer so that a
wide transfer can complete.

. If the SCSI phase bits do not match the value
stored in the SSTAT register, the
SYM53C876 generates a phase mismatch
interrupt and the instruction is not executed.

. During a Message-Out phase, after the
SYM53C876 has performed a select with
Attention (or SATNY/ is manually asserted with
a Set ATN instruction), the SYM53C876
deasserts SATN/ during the final SREQ/SACK
handshake.

. When the SYM53C876 is performing a block
move for Message-In phase, it does not

SCSI SCRIPTS Instruction Set
Block Move Instructions

Bits 23-0 Transfer Counter

This 24-bit field specifies the number of data
bytes to move between the SYM53C876 and
system memory. The field is stored in the DBC
register. When the SYM53C876 transfers data
to/from memory, the DBC register is decre-
mented by the number of bytes transferred. In
addition, the DNAD register is incremented by
the number of bytes transferred. This process is
repeated until the DBC register is decremented
to zero. At this time, the SYM53C876 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.

deassert the SACK/ signal for the last SREQ/
SACK handshake. Clear the SACK signal
using the Clear SACK I/O instruction.

Bits 26-24 SCSI Phase

Second Dword
Bits 31-0 Start Address

This 3-bit field defines the desired SCSI infor-
mation transfer phase. When the SYM53C876
operates in initiator mode, these bits are com-
pared with the latched SCSI phase bits in the
SSTATT1 register. When the SYM53C876
operates in target mode, it asserts the phase
defined in this field. The following table
describes the possible combinations and the
corresponding SCSI phase.

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
SYM53C876 Data Manual

This 32-bit field specifies the starting address
of the data to move to/from memory. This field
is copied to the DNAD register. When the
SYM53C876 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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SCSI SCRIPTS Instruction Set
1/0 Instructions

I/O Instructions

First Dword
Bits 31-30 InstructionType - I/O Instruction
Bits 29-27 Op Code

The following Op Code bits have different
meanings, depending on whether the
SYM53C876 is operating in initiator or target
mode. Op Code selections 101-111 are consid-
ered Read/Write instructions, and are
described in that section.

Target Mode
OPC2 OPC1 OPCO Instruction Defined

0 0 0 Reselect
0 0 Disconnect
0 1 0 Wait Select
0 1 1 Set
1 0 0 Clear

Reselect Instruction

1. The SYM53C876 arbitrates for the SCSI bus
by asserting the SCSI ID stored in the SCID
register. If it loses arbitration, it tries again
during the next available arbitration cycle
without reporting any lost arbitration status.

2. If the SYM53CB876 wins arbitration, it
attempts to reselect the SCSI device whose ID
is defined in the destination ID field of the
instruction. Once the SYM53C876 wins
arbitration, it fetches the next instruction from
the address pointed to by the DSP register.
This way the SCRIPTS can move on to the
next instruction before the reselection
completes. It continues executing SCRIPTS
until a SCRIPT that requires a response from
the initiator is encountered.

‘3. If the SYM53C876 is selected or reselected
before winning arbitration, it fetches the next
instruction from the address pointed to by the

5-8
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32-bit jump address field stored in the DNAD
register. Manually set the SYM53C876 to
initiator mode if it is reselected, or to target
mode if it is selected.

Disconnect Instruction

The SYM53C876 disconnects from the SCSI bus
by deasserting all SCSI signal outputs.

Wait Select Instruction

1. If the SYM53C876 is selected, it fetches the
next instruction from the address pointed to by
the DSP register.

2. Ifreselected, the SYM53C876 fetches the next
instruction from the address pointed to by the
32-bit jump address field stored in the DNAD
register. Manually set the SYM53C876 to
initiator mode when it is reselected.

3. If the CPU sets the SIGP bit in the ISTAT
register, the SYM53C876 aborts the Wait
Select instruction and fetches 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. Do not
set SACK/ or SATN/ except for testing purposes.
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 Arithmetic
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. Do
not set SACK/ or SATN/ except for testing pur-
poses. 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.

Note: None of the signals are reset on the SCSI
bus in target mode.

SYM53C8876 Data Manual



PRELIMINARY SCSI SCRIPTS Instruction Set
1/0 Instructions

<¢— DCMD Register —=i= DBC Register
3130292827 262524123 22 21 20 191817 16151413121110 9 8 7 6 _5 4 3210

\_I_IILJ

RES

>V

Set/Clear ATN/
— Set/Clear ACK/

— Set/Clear Target Mode
— Set/Clear Carry

— Encoded Destination ID 0
L Encoded Destination ID 1
‘— Encoded Destination ID 2
~— Encoded Destination ID 3
— Reserved
— Reserved
— Reserved
— Reserved
— Select with ATN/
L__ Table Indirect Mode
Relative Address Mode
— Op Code bit 0
‘— Op Code bit 1
— Op Code bit 2
— 1 - Instruction Type - /0
~— 0 - Instruction Type - /O

Second 32-bit word of the I/0 instruction
DSPSRegister
3130292827262524 2322212019181716151413121110 9 8 7 6 5 4 3 2 1 0

32-bit Jump Address

Figure 5-3: I/O Instruction Register
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SCSI SCRIPTS Instruction Set
1/0 Instructions

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

1. The SYM53C876 arbitrates for the SCSI bus
by asserting the SCSI ID stored in the SCID
register. If it loses arbitration, it tries again
during the next available arbitration cycle
without reporting any lost arbitration status.

2. If the SYM53C876 wins arbitration, it
attempts to select the SCSI device whose ID is
defined in the destination ID field of the
instruction. Once the SYM53C876 wins
arbitration, it fetches the next instruction from
the address pointed to by the DSP register.
This way the SCRIPTS can move to the next
instruction before the selection completes. It
continues executing SCRIPTS until a SCRIPT
that requires a response from the target is
encountered.

3. If the SYM53CB876 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. Manually set the SYM53C876 to
initiator mode if it is reselected, or to target
mode if it is selected.

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

Wait Disconnect Instruction

The SYM53C876 waits for the target to perform a
“legal” disconnect from the SCSI bus. A “legal”
disconnect occurs when SBSY/ and SSEL/ are
inactive for a minimum of one Bus Free delay (400
ns), after the SYM53C876 receives a Disconnect
Message or a Command Complete Message.
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Wait Reselect Instruction

1. If the SYM53C876 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.
Manually set the SYM53C876 to target mode
when it is selected.

2. Ifthe SYM53C876 is reselected, it fetches the
next instruction from the address pointed to by
the DSP register.

3. If the CPU sets the SIGP bit in the ISTAT
register, the SYM53C876 aborts the Wait
Reselect instruction and fetches 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.

Bit 26 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. Use
this bit only 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.

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
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DSA register, used as an offset relative to the
value in the Data Structure Base Address
(DSA) register. The SCN'TL3 value, SCSI ID,
synchronous offset and synchronous period are
loaded from this address. Prior to the start of
an /0, load the DSA with the base address of
the I/O data structure. Any address on a long-
word boundary is allowed. After a Table Indi-
rect 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/0 operation. The I/O data
structure can begin on any dword 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.

SCSI SCRIPTS Instruction Set
1/0 Instructions

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

Command ID Not Used | Not

Used

Alternate Jump Offset

Config ID Offset/ (00)

period

Use this bit only in conjunction with the
Select, Reselect, Wait Select, and Wait Reselect
instructions. It is allowable to set bits 25 and
26 individually or in combination:

Bit 25 Bit 26
Direct 0 0
Table Indirect 0 1
Relative 1 0
Table Relative 1 1
SYM53C876 Data Manual

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

Bit 24 Select with ATN/




SCSI SCRIPTS Instruction Set
i/0 Instructions

This bit specifies whether SATN/ is asserted
during the selection phase when the
SYM53C876 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/0 instruction.

Bits 15-11 Reserved
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.

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 SYM53C876 as a target device (this
sets bit 0 of the SCNTLO register). Setting this
bit with a Clear instruction configures the
SYMS53C876 as an initiator device (this clears
bit 0 of the SCNTLO register).

Bits 8-7 Reserved
Bit6  Set/Clear SACK/
Bits 5-4 Reserved
Bit3  Set/Clear SATN/

5-12
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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 sets or resets 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 are not asserted on the SCSI bus unless
the SYM53C876 is operating as an initiator or
the SCSI Loopback Enable bit is set in the
STEST2 register.

The Set/Clear SCSI ACK/ATN instruction is
used after message phase Block Move opera-
tions 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, it issues an Assert
SCSI ATN instruction before a Clear SCSI
ACK instruction.

Bits 2-0 Reserved

Second Dword
Bits 31-0 Start 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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PRELIMINARY SCSI SCRIPTS Instruction Set
Read/Write Instructions

Read/Write Instructions First Dword
Th A/Write i ) dditi Bits 31-30 Imnstruction Type - Read/Write
€ Reao rite mstruct.lon supports addition, Instruction
subtraction, and comparison of two separate values
within the chip. It performs the desired operation The Read/Write instruction uses operator bits
on the specified register and the SFBR register, 26 through 24 in conjunction with the op code
then stores the result back to the specified register bits to determine which instruction is currently
or the SFBR. If the COM bit (DCNTL, bit 0) is selected.
cleared, Read/Write instruction can not be used.
<¢— DCMD Register =|l= DBC Register =l|
3130292827262524/123 222120191817 1615141312110 9 8 7 6 5 4 3 2 1 0
Immediate Data Reserved
(must be 0)
AO
Al ;
— A2 Register
— A3 Address
g
S
— 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

31 30 29 28 27 26 25 24 23 2

6151413121110 9 8

Figure 5-4: Read/Write Instruction Register
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SCSI SCRIPTS Instruction Set
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
1/0 instructions.

Bits 26-24 Operator

These bits are used in conjunction with the op

code bits to determine which instruction is cur-
rently selected. Refer to table 6-1 for field defi-
nitions.

Bit 23 Use data 8/SFBR

When this bit is set, SFBR is used instead of
the data8 value during a Read-Modify-Write
instruction (see Table 5-1).This allows the user
to add two register values.

Bits 22-16 Register Address - A(6-0)

It is possible to change register values from
SCRIPTS in read-modify-write cycles or move
to/from SFBR cycles. A(6-0) selects an 8-bit
source/destination register within the
SYM53C876.

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 31-0 Destination Address

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

5-14
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L
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 is used to increment or decre-
ment register values (or memory values if used in
conjunction with a Memory-to-Register Move
operation) for use as loop counters.

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 are then added to obtain the difference.

L]
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.

s 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 are used
to check the value.

s A Move-to-SFBR followed by a Move-from-
SFBR is used to perform a register to register
move. ‘
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Read/Write Instructions
Table 5-1: Read/Write Instructions
Onerator 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
Ieft 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 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”

101* Shift register one bit to the Shift register one bit to the Shift the SFBR register one
right and place the result in 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 to “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 two register values.

* Data is shifted through the Carry bit and the Carry bit is shifted into the data byte
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Transter Control Instructions

Jump Instruction

TranSfer COHtI’Ol 1. The SYM53C876 can do a true/false

InStI'UCtionS 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

First Dword fields. If the comparisons are true, the it loads

the DSP register with the contents of the

Bits 31-30 Instruction Type - Transfer Con- DSPS register. The DSP register now contains
trol Instruction the address of the next instruction.

Bits 29-27 Op Code 2. If the comparisons are false, the SYM53C876
This 3-bit field specifies the type of transfer fetches the next instruction from the address
control instruction to execute. All transfer con- Pomted to by Fhe DSP register, leaving the
trol instructions can be conditional. They can instruction pointer unchanged.
be dependent on a true/false comparison of the
ALU Carry bit or a comparison of the SCSI Call Instruction
information transfer phase with the Phase field, 1. The SYM53C876 can do a true/false
and/or a comparison of the First Byte Received comparison of the ALU carry bit, or compare
with the Data Compare field. Each instruction the phase and/or data as defined by the Phase
can operate in initiator or target mode. Compare, Data Compare, and True/False bit

fields. If the comparisons are true, it loads the

DSP register with the contents of the DSPS
OPC2 OPC1 OPCO Instruction Defined register and that address value becomes the
address of the next instruction.

0 0 0 Jump

0 0 1 Call When the SYM53C876 executes a Call

0 ) 0 Return instruction, the instruction pointer contained
in the DSP register is stored in the TEMP reg-

0 1 1 Interrupt ister. Since the TEMP register is not a stack

1 X X Reserved and can only hold one dword, nested call

instructions are not allowed.

2. If the comparisons are false, the SYM53C876
fetches the next instruction from the address
pointed to by the DSP register and the
instruction pointer is not modified.
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F

r— DCMD Register T DBC Register =i
3130292827 26252412322212019181716151413121110 9 8 7 6 5 4 3 2 1 0

LITTTTT]
v v

Mask for compare Data to be compared
with the SCSI First
Byte Received

Wait for Valid Phase
Compare Phase
‘— Compare Data
— Jump if: True=1, False=0
~ Interrupt on the Fly
— Carry Test
— 0 (Reserved)
— Relative addressing mode
— /0
— G/D
— MSG
L — Op Code bit 0
Op Code bit 1
— Op Code bit 2
— 0 - Instruction Type - Transfer Control
— 1- Instruction Type - Transfer Control

DSPS Register

3130 29 28 27 26 25 24 151413121110 9 8

Figure 5-5: Transfer Control Instruction
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Return Instruction Interrupt on-the-Fly

1. The SYM53C876 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, it 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 SYM53C876 does
not check to see whether the Call instruction
has already been executed. It does not gener-
ate an interrupt if a Return instruction is exe-
cuted without previously executing a Call
instruction.

2. If the comparisons are false, the SYM53C876
fetches the next instruction from the address
pointed to by the DSP register and the
instruction pointer is not modified.

Interrupt Instructions
Interrupt

a. The SYM53C876 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 SYM53C876
generates an interrupt by asserting the
IRQY/ signal.

c. 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.

d. The SYM53C876 halts and the DSP
register must be written to start any
further operation.

5-18

a. The SYM53C876 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, and the Interrupt on the Fly bit
(ISTAT bit 2) is set, the SYM53C876
asserts the Interrupt on the Fly bit.

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 SREQY/ 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 corresponding
SCSI phase. These bits are only valid when the
SYM53C876 is operating in initiator mode.
Clear these bits when the SYM53C876 is oper-
ating in the target mode.

MSG c/D /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
Start execution at the new absolute address.

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

Don’t Care Alternate Jump Offset

The SCRIPTS program counter is a 32-bit
value pointing to the SCRIPT currently under
execution by the SYM53C876. The next
address is formed by adding the 32-bit pro-
gram counter to the 24-bit signed value of the
last 24 bits of the Jump or Call instruction.
Because it is signed (twos compliment), the
jump can be forward or backward.

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

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 does not require any
run time alteration of physical addresses, and
can be stored in and executed from a PROM.

Bit 21 CarryTest

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.

SYM53C876 Data Manual

Transfer Control Instructions

Bit 20 Interrupt on the Fly

When this bit is set, the interrupt instruction
does not halt the SCRIPTS processor. Once

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

Bit 19 Jump If True/False

This bit determines whether the SYM53C876
branches 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 Compare
bits are set, then both compares must be true
to branch on a true condition. Both compares
must be false to branch on a false condition.

Bit 19 2:::’;;:’; Action
0 False Jump Taken
0 True No Jump
1 False No Jump
1 True Jump Taken

Bit 18 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 occurs. The Jump if True/False bit
determines the condition (true or false) to
branch on.

Bit 17 Compare Phase

When the SYM53C876 is in initiator mode,
this bit controls phase compare operations.
When this bit is set, the SCSI phase signals
(latched by SREQ/) 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
occurs. When the SYM53C876 is operating in
target mode this bit, when set, tests for an
active SCSI SATNY/ signal.
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Bit 16 Wait For Valid Phase

If the Wait for Valid Phase bit is set, the
SYM53C876 waits for a previously unserviced
phase before comparing the SCSI phase and
data.

If the Wait for Valid Phase bit is clear, the
SYM53C876 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, if any mask bits are set the cor-
responding bit in the SFBR data byte is
ignored. For instance, a mask of 01111111b
and data compare value of 1XXXXXXXb
allows the SCRIPTS processor to determine
whether or not the high order bit is set while
ignoring the remaining bits.

Bits 7-0

This 8-bit field is the data 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 particu-
lar data value. If the COM bit (DCNTL, bit 0)
is cleared, the value in the SFBR register may
not be stable. In this case, do not use instruc-
tions using this data compare value.

Data Compare 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 SYM53CB876 fetches the instruction
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 SYM53C876 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 occurs. 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 31-39 Instruction Type—Memory Move

SYM53C8876 Data Manual



PRELIMINARY

Bits 28-25 Reserved

These bits are reserved and must be zero. If
any of these bits is set, an illegal instruction
interrupt occurs.

Bit 24 No Flush

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 SYM53C876 performs a
Memory Move without flushing the prefetch unit.
When this bit is clear, the Memory Move instruc-
tion automatically flushes the prefetch unit. Use
the No Flush option 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 transfer 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 are transferred to or from
system memory.

Because the SYM53C876 responds to addresses as
defined in the Base I/O or Base Memory registers,
it can be accessed during a Memory Move opera-
tion 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 as the data source or destination.
In this way, register values are 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-
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Memory Move Instructions

ory, first move the byte to an intermediate
SYMS53C876 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.

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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¢— DCMD Register =i< DBC Register >
3130292827 26 2524/2322 2120 191817 16 151413121110 9 8

L TIIITLIIT]
No Flush l

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 23222120 191817 16151413121110 9 8 7 6 5

TEMP Register
3130292827 262524 23222120 19181716151413121110 9 8 7 6 5 4 3 2 1 0

Figure 5-6: Memory Move Instructions
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Load 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 memory address may not map
back to the chip, excluding RAM and ROM. If it
does, a PCI read/write cycle occurs (the data does
not actually transfer to/from the chip), and the
chip issues an interrupt (Illegal Instruction
Detected) immediately following.

Bits A1, A0 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
I/O space, as illustrated in the following table. The

Load/Store utilizes the PCI commands for I/O
READ and I/O WRITE to access the I/O space.
Table 5-2:
Bit Source Destination
SIOM (Load) memory register
DIOM (Store) register memory
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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 perform 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 SYM53C876 performs a
Store without flushing the prefetch unit. When
this bit is clear, the Store instruction automati-
cally flushes the prefetch unit. Use No Flush if
the source and destination are not within four
instructions of the current 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-AQ select the register to load/store to/from

within the SYM53C876.
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.

<¢— DCMD Register =i< DBC Register =l
3130292827 26252412322212019181716151413121110 9 8 7 6 5 4 3 2 1 OI
Reserved Byte Count

(must be 0) (Number of bytes
to load/store)

Register
Address

— A4 /
— A6
— 0 (Reserved)
—- Load/Store
— No Flush
L 0- Reserved
—— 0 - Reserved
— DSA Relative

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

DSPS Register - Memory/ /O Address/DSA Offset
3130292827 262524 2322212019181716151413121110 9 8 7 6 6§ 4 3 2 1 0

LA2A1AO7

| Figure 5-7: Load and Store Instruction Format
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|
Chapter 6

Electrical Characteristics

DC Characteristics

Table 6-1: Absolute Maximum Stress Ratings

Symbol  Parameter Min Max ‘ Unit Test Conditions
Tstg  Storage temperature -55 150 °C -
Vbpbp Supply voltage -0.5 7.0 v -
ViN Input Voltage Vgs - 0.5 Vpp + 0.5 \% -
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 6-2: Operating Conditions
Symbol  Parameter Min Max Unit Test Conditions

Vop Supply voltage 4.75 5.25 \'% -
Ipp Supply current (dynamic) - 150 mA -
Supply current (static) - 1 mA -

Ta Operating free air 0 70 °C -
Oja Thermal resistance (junc- - 50 °CIrw -

tion to ambient air)

Conditions that exceed the operating limits may cause the device to function incorrectly
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DC Characteristics
Table 6-3: SCSI Signals - SD(15-0)/, SDP(1-0)/, SREQ/ SACK/
Symbol  Parameter Min Max Unit Test Conditions
Vin Input high voltage 2.0 Vpp + 0.5 v -
Vi Input low voltage Vgs-0.5 0.8 A% -
Vou™* Output high voltage 2.5 35 v 2.5 mA
VoL Output low voltage Vss 0.5 A% 48 mA
Ioz Tristate leakage -10 10 uA -

*TolerANT active negation enabled

Table 6-4: SCSI Signals - SMSG, SI_O/, SC_D/, SATN/, SBSY/, SSEL/, SRST/

Symbol  Parametler Min Max Unit Test Conditions
Vi Input high voltage 2.0 Vpp + 0.5 \'/ -
A% 9 Input low voltage Vgs - 0.5 ‘ 0.8 A% -
VoL Output low voltage Vss 0.5 \% 48 mA
Ioz Tristate leakage -10 10 HA | -
(SRSTY/ only) -500 -50

Table 6-5: Input Signals - CLK, SCLK, GNT/, IDSEL, RST/, TESTIN, DIFFSENS

Symbol  Parameter Min Max Unit Test Conditions
Via Input high voltage 2.0 Vpp + 0.5 \% -
ViL Input low voltage Vgs - 0.5 0.8 A% -
I Input leakage -10 10 HA -

Note: SCLK has a 100 uA pull-up that is enabled when TESTIN is low. GNT/ and IDSEL have 25 UA pull-ups that are enabled
when TESTIN is low. TESTIN has a 100 UA pull-up that is always enabled.
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DC Characteristics
Table 6-6: Capacitance
Symbol  Parameter Min Max Unit Test Conditions
Cy Input capacitance of - 7 pF -
input pads
Cio Input capacitance of 'O - 10 pF -
pads
Table 6-7: Output Signal - INTA/, INTB/, REQ/
Symbol  Parameter Min Max Unit Test Conditions
VoH Output high voltage 2.4 Vpp v -16 mA
VoL Output low voltage Vss 0.4 \Y% 16 mA

Ioz Tristate leakage -10 10 HA -

Note: REQ/, INTA/, and INTB/ have 100 uA pull-ups that are enabled when TESTIN is low. INTA/ and INTB/ can be enabled
with a register bit as an open drain output with an internal 100 UA pull-up.

Table 6-8: Output Signals - SDIR(15-0), SDIRP0/1, BSYDIR, SELDIR, RSTDIR, TGS, IGS, MAS/(1-0),
MCE/, MOE/_TESTOUT, MWE/

Symbol  Parameter Min Max Unit Test Conditions
Vou Output high voltage 2.4 Vbp A% -4 mA
VoL Output low voltage Vss 0.4 \"/ 4 mA
Ioz Tristate leakage -10 10 HA -

Note: Each of these output signals have a 100 UA pull-up that is enabled when TESTIN 1s low.

Table 6-9: Output Signal - SERR/

Symbol  Parameter Min Max Unit Test Conditions
VoL Output low voltage Vss 0.4 \Y% 16 mA
Ioz Tristate leakage -10 ‘ 10 MA -

Note: SERR/ has a 25 A pull-up that is enabled when TESTIN 15 low.
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Table 6-10: Bidirectional Signals - AD(31-0), C_BE/(3-0), FRAME/, IRDY/, TRDY/, DEVSEL/, STOP/,

PERR/, PAR
Symbol  Parameter Min Max Unit Test Conditions
Viu Input high voltage 2.0 Vpp + 0.5 v -
VL Input low voltage Vgs - 0.5 0.8 A% -
Vou Output high voltage 2.4 Vbbb \' 16 mA
VoL Output low voltage Vss 0.4 A% 16 mA
Ioz Tristate leakage -10 10 HA -

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

Table 6-11: Bidirectional Signals - GPIO0_FETCH/, GPIO1_MASTER/, GP102, GPIO3, GPIO4

Symbol  Parameter Min Max Unit Test Conditions
Viu Input high voltage 2.0 Vpp + 0.5 v -
ViL Iﬁput low voltage Vgs-0.5 0.8 v -
Vou Output high voltage 2.4 Vpbbp v -16 mA
VoL Output low voltage Vss 0.4 A% 16 mA
Ioz Tristate leakage -10 10 HA -

Note: All the signals in this table have 25 uA pull-ups that are enabled when TESTIN is low
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DC Characteristics
Table 6-12: Bidirectional Signals - MAD(7-0)
Symbol  Parameter Min Max Unit Test Conditions
Viu Input high voltage 2.0 Vpp +0.5 v -
Vi Input high voltage - 3.85 Vpp + 0.5 v -
external memory pull-
downs
ViL Input low voltage Vgs - 0.5 0.8 v -
VL Input low voltage - exter- Vgs - 0.5 1.35 v -
nal memory pull-downs
Vou Output high voltage 2.4 Vbp A" -4 mA
VoL Output low voltage Vss 0.4 \Y% 4 mA
Ioz Tristate leakage -10 10 HA -
Note: All the signals in this table have 100 nA pull-ups that are enabled when TESTIN is low
Table 6-13: Input Signals —TDI, TMS, TCK
Symbol Parameter Min Max Unit Test Conditions
Viu Input high voltage 3.85 Vpp + 0.5 v -
VL Input low voltage Vgs-0.5 1.35 v -
In Input leakage -800 -200 HA -
Table 6-14: Output Signal —TDO
Symbol Parameters Min Max Units Test Conditions
Vou Output high voltage Vpp - 0.5 Vpp \'% -4 mA
VoL Output low voltage Vgs 0.5 A" 4 mA

Ioz Tristate leakage -10 10 HA -
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Electrical Characteristics PRELIMINARY
3.3 Volt PCI DC Characteristics

3.3 Volt PCI DC Characteristics

These characteristics apply whenever a VDD source of 3.3 volts is supplied to the VDD-I pins of the
SYM53C876.

Table 6-15: Bidirectional Signals—AD(31-0), C_BE(3-0)/, FRAME/, IRDY/, TRDY/, DEVSEL/, STOP/,

PERR/, PAR
Symbol Parameter Min Max Units Test Conditions
Via Input high voltage 0.5Vpp Vpp + 0.5 v -
Vi Input low voltage -0.5 0.3Vpp v -
Vou Output high voltage 0.9Vpp - \" Iog=-0.5 mA
VoL Output low voltage - 0.1Vpp \' Iop=1.5mA
Ioz Tristate leakage -10 10 HA -
Table 6-16: Input Signals—CLK, GNT/, IDSEL, RST/
Symbol Parameter Min Max Units Test Conditions
Vi Input high voltage 0.5Vpp Vpp + 0.5 v -
ViL Input low voltage -0.5 0.3Vpp v -
Iy Input leakage -10 10 HA -
Table 6-17: Output Signals—INTA/, INTB, REQ/
Symbol Parameter Min Max Units Test Conditions
Vou Output high voltage 0.9Vpp - \'/ Iog=-0.5 mA
VoL Output low voltage - . 01Vpp A% IoL=1.5mA

Ioz Tristate leakage -10 10 pA -
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PRELIMINARY

Table 6-18: Output Signal—SERR/

Electrical Characteristics
3.3 Volt PCI DC Characteristics

Symbol Parameter Min Max Units Test Conditions
VoL Output low voltage - 0.1Vpp A% Ior=1.5mA
Ioz Tristate leakage -10 10 pA -
SYM53C876 Data Manual 6-7



Electrical Characteristics PRELIMINARY
TolerANT Technology Electrical Characteristics

TolerANT Technology Electrical Characteristics

Table 6-19: TolerANT Technology Electrical Characteristics

Symbol  Parameter Min Max Units Test Conditions
Vou' Output high voltage 25 3.5 v Iog=2.5mA
VoL Output low voltage 0.1 0.5 A" IoL =48 mA
Viu Input high voltage 2.0 7.0 \'4 -
VL Input low voltage -0.5 0.8 A% Referenced toVgg
Vik Input clamp voltage -0.66 -0.77 v Vpp = 4.75;
I; =-20 mA
Vry Threshold, high to low 1.1 1.3 \% -
V1L Threshold, low to high 1.5 1.7 A% -
Vry-  Hysteresis 200 400 mV -
VL
Iog'  Output high current 2.5 24 mA  Vog=25V
IoL 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?
IosL Short-circuit output low - 95 mA Output driving
current high, pin shorted to
Vss supply
Iin Input high leakage - 10 HA -0.5 <Vpp <5.25
Vpin = 2.7V
Ipg Input low leakage - -10 HA -0.5<Vpp <5.25
Vpiy = 0.5V
Ry Input resistance 20 - MQ SCSI pins3
Cp Capacitance per pin - 10 pF PQFP
! Rise time, 10% to 90% 9.7 18.5 ns Figure 7-1
tg Fall time, 90% to 10% 5.2 14.7 ns Figure 7-1
dVy/dt  Slew rate, low to high 0.15 0.49 V/ns Figure 7-1
dVy/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

Note: These values are guaranteed by periodic characterization; they are not 100% tested on every device.
1 Active negation ousputs only: Data, Parity, SREQ/, SACK/
zSingle pin only; irreversible damage may occur if sustained for one second

3SCSI RESET pin has 10 k2 pull-up resistor
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PRELIMINARY Electrical Characteristics
TolerANT Technology Electrical Characteristics

Table 6-19: TolerANT Technology Electrical Characteristics (Continued)

Symbol  Parameter Min Max Units Test Conditions
Latch-up 150 - 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/
2Single pin only; irreversible damage may occur if sustained for one second

3SCSI RESET pin has 10 kS2 pull-up resistor

t
REQ/ or ACK/ Input

VTH

*t) is the input filtering period

Figure 6-1: Rise and Fall Time Test Conditions

Figure 6-2: SCSI Input Filtering
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Electrical Characteristics PRELIMINARY
TolerANT Technology Electrical Characteristics

Received Logic Level

Input Voltage (Volts)

Figure 6-3: Hysteresis of SCSI Receiver

+40

+20 : ,
144V
8.2

OUTPUT
ACTIVE

0.7V

input Current (milliAmperes)
o

-4 0 4 8 12 16
Input Voltage (Volts)

Figure 6-4: Input Current as a Function of Input Voltage
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PRELIMINARY Electrical Characteristics
TolerANT Technology Electrical Characteristics

100

Output Sink Current (milliAmperes)
Output Source Current (milliAmperes)

|
0 1 2 3 4 5
Output Voltage (Volts) Output Voltage (Volts)

Figure 6-5: Output Current as a Function of Qutput Voltage
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Electrical Characteristics PRELIMINARY
AC Characteristics

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.

This part of the chapter contains AC Characteristics for the PCI Interface, and the SCSI Interface.

Table 6-20: Clock Timing

Symbol Parameter Min Max Units
t Bus clock cycle time 30 DC ns
SCSI clock cycle time (SCLK)* 15 60 ns
ty CLK low time** 12 - ns
SCLK low time** 6 33 ns
ts CIK high time** 12 - ns
SCLK high time** 6 33 ns

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

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

**Duty cycle not to exceed 60/40

CLK/SCLK _/
_’l [—1t, I"—>I

ta

Figure 6-6: Clock Timing
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PRELIMINARY Electrical Characteristics
AC Characteristics
Table 6-21: Reset Input
Symbol Parameter Min Max Units
t; Reset pulse width 30 DC ns
ty Reset deasserted setup to CLK high 12 - ns
t3 MAD setup time to CLK high (for configuring the MAD 12 - ns
bus only)
ty MAD hold time from CLK high (for configuring the 1 - V/ns

MAD bus only)

RST/

Figure 6-7: Reset Input

SYM53C876 Data Manual
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Electrical Characteristics PRELIMINARY

AC Characteristics
Table 6-22: Interrupt Output
Symbol Parameter Min Max Unils
t CLK high to IRQ/ low 20 - ns
ty CLK high to IRQ/ high 40 - ns
ts INTA/, INTB/ deassertion time 3 - CLKs

INTA, INTB/

w— oS S

Figure 6-8: Interrupt Output
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PRELIMINARY

R
PCI Interface Timings

Electrical Characteristics
AC Characteristics

This section includes timing diagrams fro 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 second group applies to system 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 access to the external memory bus increase the read or write cycle by 11 clocks for

each additional byte.

Timing diagrams included in this section

PCI configuration register read

PCI configuration register write

Target Read, without external memory

Target Write, without external memory

Target Read, with external memory

Target Write, with external memory

Op Code Fetch, non-Burst

Op Code Ftech, Burst

Back-to-Back Read

Back-to-Back Write

Read Cycle, normal/fast ROM, single-byte access
Write Cycle, normal/fast ROM, single-byte access
Read Cycle, normal/fast ROM, multiple-byte access
Write Cycle, normal/fast ROM, multiple-byte access
Read Cycle, slow memory

Write Cycle, slow memory

Read Cycle, 16 KB ROM

Write Cycle, 16 KB ROM

SYM53C876 Data Manual
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Electrical Characteristics PRELIMINARY
AC Characteristics

Table 6-23: Configuration Register Read

Symbol Parameter Min Max Unit
t Shared signal input setup time 7 - ns
t, Shared signal input hold time 0 - ns
t3 CLK to shared signal output valid - 11 ns
6-16 SYM53C876 Data Manual



CLK
(Driven by System)

FRAME/
(Driven by System)

AD/
(Driven by Master-Addr

SYM53C876-Data)

C_BE/
(Driven by Master)

PAR
(Driven by Master-Addr;
SYM53C876-Data)

IRDY/
(Driven by Master)

TRDY/
(Driven by SYM53C876)

STOP/
(Driven by SYM53C876)

DEVSEL/
(Driven by SYM53C876)

IDSEL
(Driven by Master)

SYM53C876 Data Manual

PRELIMINARY

Electrical Characteristics
AC Characteristics

-<—t2

SN e -
] X Data Out
]
t1 S 2
i Byte Enable tzje—
e Y] tq e - t3 -
Pln / Out a
NH e tZ’ZL_

l

T

*ﬂ
tg 7

Figure 6-9: Configuration Register Read
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Electrical Characteristics PRELIMINARY
AC Characteristics

Table 6-24: Configuration Register Write

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
6-18 SYM53(C876 Data Manual



CLK
(Driven by System)

FRAME/
(Driven by Master)

AD/ |
(Driven by Master) |

C_BE/
(Driven by Master)

PAR/
(Driven by Master)

IRDY/
(Driven by Master)

TRDY/
(Driven by SYM53C876)

STOP/
(Driven by SYM53C876)

DEVSEL/
(Driven by SYM53C876)

IDSEL
(Driven by Master)

SYM53C876 Data Manual
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Electrical Characteristics
AC Characteristics

Data In

Byte Enable

?ilﬁf

yt

Figure 6-10: Configuration Register Write

6-19



Electrical Characteristics PRELIMINARY

AC Characteristics
Table 6-25: Target Read, not from external memory
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
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CLK
(Driven by System)

FRAME/
(Driven by Master)

AD

(Driven by Master-Addr; E

SYM53(876-Data)
C_BE/
(Driven by Master)

PAR
{Driven by Master-Addr;
SYM53(876-Data)

[RDY/
(Driven by Master)

TRDY
(Driven by SYM53C876)

STOP/
(Driven by SYM53C876)

DEVSEL/
(Driven by SYM53C876)

SYM53C876 Data Manual
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Electrical Characteristics
AC Characteristics

Byte Enable

]

Figure 6-11: Target Read, not from external memory
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Electrical Characteristics PRELIMINARY

AC Characteristics
Table 6-26: Target Write, not from external memory
Symbol Parameter Min Max Unit
13} Shared signal input setup time 7 - ns
ty Shared signal input hold time 0 - ns
t3 CLK to shared signal output valid - 11 ns
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PRELIMINARY Electrical Characteristics
AC Characteristics

(Driven by Systgrl\-'\‘j /——\ /——\ —\—[_\._ —\__]——\__/——\__4 -

->|t1 [

FRAME/ ?Lt
(Driven by Master) \_: 2

t
-'l t1 e !

“Datain

Byte Enable

PAR/
(Driven by Master)

IRDY/
(Driven by Master) -\l -

TRDY/
(Driven by SYM53C876)

STOP/
(Driven by SYM53C876)

DEVSEL/
(Driven by SYM53C876) —

Figure 6-12: Target Write, not from external memory
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Electrical Characteristics PRELIMINARY
AC Characteristics
Table 6-27: Target Read, from external memory
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
1 Address setup to MAS/ high 25 - ns
137 Address hold from MAS/ high 15 - ns
t13 MAS/ pulse width 25 - ns
t14 MCE/ low to data clocked in 160 - ns
5 Address valid to data clocked in 205 - ns
t16 MOE!/ low to data clocked in 100 - ns
t17 Data hold from address, MOE/, MCE/ change 0 - ns
18 Address out from MOE/, MCE/ high 50 - ns
tyo Data setup to CLK high 5 - ns

6-24
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Electrical Characteristics
AC Characteristics

PRELIMINARY

Table 6-28: Target Write, from external memory

Symbol Parameter Min Max Unit
t Shared signal input setup time 7 - ns
t Shared signal input hold time 0 - ns
t3 CLK to shared signal output valid - 11 ns
t Address setup to MAS/ high 25 - ns
ti2 Address hold from MAS/ high 15 - ns
13 MAS/ pulse width 25 - ns
t20 Data setup to MWE/ low 30 - ns
ty) Data hold from MWE/ high 20 - ns
1793 MWE/ pulse width 100 - ns
tr3 Address setup to MWE/ low 75 - ns
try MCE!/ low to MWE/ high 120 - ns
tys MCE/ low to MWE/ low 25 - ns
1993 MWE/ high to MCE/ high 25 - ns
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Electrical Characteristics PRELIMINARY

AC Characteristics
Table 6-29: Op Code Fetch, non-Burst
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
iy CLK high to FETCH/ low - 20 ns
tg CLK high to FETCH!/ high - 20 ns
tg CLK high to MASTER!/ low - 20 ns
tio CLK high to MASTER!/ high - 20 ns
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PRELIMINARY Electrical Characteristics
AC Characteristics
TS L W A VA N A VA N2 N A W A VY A U A V2 W A N B WY R W B W
(Driven by System)
tg
t |
GPIOO_FETCH/ - }7’“
(Driven by SYM53C876)
t
|1 0,
GPIO1_MASTER/ 3
(Driven by SYMSSCB?G)'{ ) \1\. /{7 \ /
6
REQ/ ==
(Driven by SYM53C876) \t / \
t
GNT/ -—\l -t \__J
(Driven by Arbiter)
—’(h;L
FRAME/ S
(Driven by SYM53C876) — t}{:_/ t \____/

AD/ E

(Driven by
SYM53C876-Addr;
Target-Data)

C B £
(Driven by SYM53C876)
PAR/ . e ) e | e oL - JR (R S L L ———
(Driven by } B B [ I C:) O I
SYMS53C876-Addr; ~t, —letp
Target-Data)
IRDY/ === =~q=—~F~-~b-—+-~~ = ——— - —— ek
(Driven by SYM53C876) — ,3]\._ \
AP‘I t -—
TROY/ — |- — =4 —— b -~ — - = R _—— b= NUpE g
(Driven by Target) T a \ /_
-t
STOP/
(Driven by Target) . -ty
Ut
DEVSEY ——|-——t—- -~ ———[~—=q4~—-~ —————‘-’wk i el o e ==
(Driven by Target) i \___/
Figure 6-15: Op Code Fetch, non-Burst
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Electrical Characteristics PRELIMINARY
AC Characteristics
Table 6-30: Op Code Fetch, Burst
Symbol Parameter Min Max Unit

1 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
te CLK to side signal output valid - 12 ns
ty CLK high to FETCH/ low - 20 ns
tg CLK high to FETCH/ high - 20 ns
ty CLK high to MASTER!/ low - 20 ns
tio CLK high to MASTER/ high - 20 ns
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Electrical Characteristics
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AC Characteristics
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Electrical Characteristics PRELIMINARY

AC Characteristics
Table 6-31: Back to Back Read
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
ts Side signal input hold time 0 - ns
193 CLK to side signal output valid - 12 ns
ty CLK high to MASTER/ low - 20 ns
tio CLK high to MASTER/ high | - 20 ns
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PRELIMINARY

Electrical Characteristics

AC Characteristics
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(Driven by
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Target-Data)
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(Driven by SYM53C876)

—»,1
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TRDY/
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Figure 6-17: Back to Back Read
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Electrical Characteristics PRELIMINARY

AC Characteristics
Table 6-32: Back to Back Write
Symbol Parameter Min Max Unit
t Shared signal input setup time 7 - ns
t, 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
ty CLK high to MASTER/ low - 20 ns

tio CLK high to MASTER/ high - 20 ns
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PRELIMINARY Electrical Characteristics
AC Characteristics
CLK
(Driven by System)_d/_LJr_\__[—\__J_\_[_\_[_\_/_—\T/—\_(_—\_m—\Tr—\_ r_\__l-_\_.‘
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Figure 6-18: Back to Back Write
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Electrical Characteristics PRELIMINARY

AC Characteristics
Table 6-33: Burst Read
Symbol Parameter Min Max Unit
19 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
ts Side signal input hold time 0 - ns
tg CLK to side signal output valid - 12 ns
ty CLK high to MASTER/ low - 20 ns
tio CLK high to MASTER!/ high - 20 ns
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Electrical Characteristics PRELIMINARY

AC Characteristics
Table 6-34: Burst Write
Symbol Parameter Min Max Unit
t Shared signal input setup time 7 - ns
tp Shared signal input hold time 0 - ns
t3 CLK to shared signal output valid - 11 ns
1y Side signal input setup time 10 - ns
ts Side signal input hold time 0 - ns
tg CLK to side signal output valid - 12 ns
ty CLK high to MASTER/ low - 20 ns
10 CLK high to MASTER/ high - 20 ns
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I
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Electrical Characteristics
AC Characteristics

PRELIMINARY

Table 6-35: Read Cycle, Normal/Fast Memory (2128 KB), single byte access

Symbol Parameter Min Max Unit
1 Address setup to MAS/ high 25 - ns
tyo Address hold from MAS/ high 15 - ns
t13 MAS/ pulse width 25 - ns
tig MCE/ low to data clocked in 160 - ns
s Address valid to data clocked in 205 - ns
e MOE/ low to data clocked in 100 - ns
ty7 Data hold from address, MOE/, MCE/ change 0 - ns
t1g Address out from MOE/, MCE/ high 50 - ns
130) Data setup to CLK high 5 - ns
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CLK
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MAS1/
(Driven by SYM53C876)

MASQ/
(Driven by SYM53C876)

MCE/
(Driven by SYM53C876)

MOE/
(Driven by SYM53C876)

MWE/
(Driven by SYM53C876)
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Electrical Characteristics

AC Characteristics

PRELIMINARY

Table 6-36: Read Cycle, Normal/Fast Memory (2128 KB), single byte access

Symbol Parameter Min Max Unit
t Address setup to MAS/ high 25 - ns
t1a Address hold from MAS/ high 15 - ns
ty3 MAS/ pulse width 25 - ns
tao Data setup to MWE/ low 30 - ns
ty) Data hold from MWE/ high 20 - ns
ty MWE/ pulse width 100 - ns
t23 Address setup to MWE/ low 75 - ns
thy MCE/ low to MWE/ high 120 - ns
tzs MCE/ low to MWE/ low 25 - ns
tae MWE/ high to MCE/ high 25 - ns
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Electrical Characteristics PRELIMINARY
AG Characteristics

1 2 3 4 § 6 7 8 9 10 1 12 3 ] 15 6 1 ] 19 2

- WW%%%M%%%%%%M%W@EMW

FRAME/
(Driven by Maste)

N
{Driven by Master-Addr,;
SYMS3C876-Data)

C_BE
(Driven by Master)

(Drivanwmﬂu-mr. In
SYM53C876-Data)

11}/

{Driven by Master) T\

TROY
(Driven by SYM53C876)

STOP/
(Driven by SYM53C876)

DEVSEV/
(Driven by SYMS3C876) \

MAD
{Addr driven by SYM53C876; |
Data driven by memory)

1

—
—
.

MASY/
{Driven by SYM53C876) \_

(DmenbySYMwm), \ / \__j (i

(Driven D/SYMSSC':(;&)’ \ /

4 MoE/
(Drivén by SYM53CS76) \ /

MWE/
(Driven by SYMS53C876)

Figure 6-23: Read Cycle, Normal/Fast Memory (2128 KB), multiple byte access
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PRELIMINARY Electrical Characteristics
AC Characteristics

low order address

Figure 6-23: Read Cycle, Normal/Fast Memory (2128 KB), multiple byte access (continued)
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Electrical Characteristics PRELIMINARY
AC Characteristics

CLK
(Driven by System)

FRAME/
(Driven by Master)

AD
{Driven by Master-Addr;
SYM53(876-Data)

Data

C_BE/

Byte Enabi¢
(Driven by Master)

PAR T\
(Driven by Master-Addr; In
SYM53C876-Data) —

[1211) /
(Driven by Master) \

TRDY
(Driven by SYM53C876)

STOP/
(Driven by SYM53C876)

DEVSEL
{Driven by SYM53C876) \

MAD
(Driven by SYM53G876)

High order R
address. X middle order address X low order address X Data Out

MAS1/

(Driven by SYM53C876) \ |/ |/

(Driven by smss’gggg; \ / \__/

MCE/
(Driven by SYM53C876) \

MOE/
(Driven by SYM53C876)

MWE/
(Driven by SYM53C876) \

Figure 6-24: Write Cycle, Normal/Fast Memory (2128 KB), multiple byte access
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AC Characteristics

Data In

]

fte Enable

low order address X Data Out

Figure 6-24: Write Cycle, Normal/Fast Memory (2128 KB), multiple byte access (continued)
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Electrical Characteristics PRELIMINARY
AC Characteristics
Table 6-37: Read Cycle, Slow Memory (2128 KB)
Symbol Parameter Min Max Unit

1 Address setup to MAS/ high 25 - ns
2 Address hold from MAS/ high 15 - ns
t13 MAS/ pulse width 25 - ns
t14 MCE/ low to data clocked in 160 - ns
15 Address valid to data clocked in 205 - ns
tie MOE/ low to data clocked in 100 - ns
t7 Data hold from address, MOE/, MCE/ change 0 - ns
t18 Address out from MOE/, MCE/ high 50 - ns
tio Data setup to CLK high 5 - ns

6-48

SYM53C876 Data Manual



[ENUB e1eQ 9/80ESNAS

6v-9

(2 8ZI<) LIouN MO VPL) peay :57-9 2anSny

CLK

(Address driven by SYM53C876
Data driven by memory

MAS1/
(Driven by SYM53C876)

MASO/
(Driven by SYM53C876)

MCE/
(Driven by SYM53C876)

MOE/
(Driven by SYM53C876)

MWE/
(Driven by SYM53C876)

g

)

sdlispajoeiey) Qv

AIVNINWT T

Solsta)oRIRY ) (8211933



Electrical Characteristics PRELIMINARY
AC Characteristics
Table 6-38: Write Cycle, Slow Memory (=128 KB)
Symbol Parameter Min Max Unit
t11 Address setup to MAS/ high 25 - ns
2 Address hold from MAS/ high 15 - ns
13 MAS/ pulse width 25 - ns
tao Data setup to MWE/ low 30 - ns
ty) Data hold from MWE/ high 20 - ns
179 MWE/ pulse width 100 - ns
ty3 Address setup to MWE/ low 75 - ns
tr4 MCE/ low to MWE/ high 120 - ns
tas MCE/ low to MWE/ low 25 - ns
e MWE!/ high to MCE/ high 25 - ns
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Electrical Characteristics PRELIMINARY
AC Characteristics
Table 6-39: Read Cycle, 16 KB ROM
Symbol Parameter Min Max Unit

t Address setup to MAS/ high 25 - ns
t1o Address hold from MAS/ high 15 - ns
3 MAS/ pulse width 25 - ns
t14 MCE/ low to data clocked in 160 - ns
5 Address valid to data clocked in 205 - ns
16 MOE!/ low to data clocked in 100 - ns
ty7 Data hold from address, MOE/, MCE/ change 0 - ns
tig Address out from MOE/, MCE/ high 50 - ns
tyo Data setup to CLK high 5 - ns
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Electrical Characteristics PRELIMINARY

AC Characteristics
Table 6-40: Write Cycle, 16 KB ROM

Symbol Parameter Min Max Unit
t Address setup to MAS/ high 25 - ns
137 Address hold from MAS/ high 15 - ns
t)3 MAS/ pulse width 25 - ns
to Data setup to MWE/ low 30 - ns
t) Data hold from MWE/ high 20 - ns
tyo MWE/ pulse width 100 - ns
ty3 Address setup to MWE/ low 75 - ns
tyy MCE/ low to MWE/ high 120 - ns
ta5 MCE/ low to MWE/ low 25 - ns
1793 MWE!/ high to MCE/ high 25 - ns
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MAD
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MCE/
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ENEREL
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Electrical Characteristics PRELIMINARY
AC Characteristics

L
SCSI Interface Timings

Table 6-41: Initiator Asynchronous Send

Symbol Parameter Min Max Units
t 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 / n+1
:<-t1->3 tg
SACK/ \ n+1
ja— t3—n
e Valid n Valid n+1
Figure 6-29: Initiator Asynchronous Send
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PRELIMINARY Electrical Characteristics

AC Characteristics
Table 6-42: Initiator Asynchronous Receive
Symbol Parameter Min Max Units
t SACK!/ asserted from SREQ/ asserted 5 - ns
t SACK/ deasserted from SREQ/ deasserted 5 - ns
t3 Data setup to SREQ/ asserted 0 - ns
ty Data hold from SACK/ asserted 0 - ns

SREQ/ \' n ,' n+l
i

SACK/

SD15-SD0, §

SDP1/, SDPO/ 3 Valid n+1

Figure 6-30: Initiator Asynchronous Receive
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Electrical Characteristics PRELIMINARY

AC Characteristics
Table 6-43: Target Asynchronous Send
Symbol Parameter Min Max Units
1 SREQ/ deasserted from SACK/ asserted 5 - ns
ty SREQY asserted from SACK/ deasserted 5 - ns
t3 Data setup to SREQ/ asserted 55 - ns
ty Data hold from SACK/ asserted 20 - ns
] | I
SREQ/ { n UNI RS |
t
e —_—!
| 1
SACK/ \' n , n+
: .
SD15-SDO,

Valid n Valid n+1

SDP1/, SDPY/

Figure 6-31: Target Asynchronous Send
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PRELIMINARY Electrical Characteristics

AC Characteristics
Table 6-44: Target Asynchronous Receive
Symbol Parameter Min Max Units
t) SREQY/ deasserted from SACK/ asserted 5 - ns
tp SRE(Q asserted from SACK/ deasserted 5 - ns
t3 Data setup to SACK/ asserted 0 - ns
ty Data hold from SREQ/ deasserted 0 - ns
SREQY
SACK/
SD15-SDO, "
SDP1/, SDPO/ Valid n+1
Figure 6-32: Target Asynchronous Receive
[ t, I ty ___,1
B T
SREQ/
or SACK/ \ n / \ net /
. i
Send D "
SD15-5D0, SOP1/, SDPO/ Valid n+1
8015500, . . , Valid n41

SDP1/, SDPO/

Figure 6-33: Initiator and Target Synchronous Transfers
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Electrical Characteristics PRELIMINARY

AC Characteristics
Table 6-45: SCSI-1 transfers (Single-Ended, 5.0 MB/s)

Symbol Parameter Min Max Units
3] Send SREQ/ or SACK!/ assertion pulse width 90 - ns
ty Send SREQ/ or SACK/ deassertion pulse width 920 - ns
1 3) Receive SREQ/ or SACK!/ assertion pulse width 90 - ns
t 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
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PRELIMINARY Electrical Characteristics
AC Characteristics

Table 6-46: 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
t) Send SREQ/ or SACK!/ assertion pulse width 35 - ns
ty 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

Table 6-47: SCSI-2 Fast-20 Single-Ended Transfers (20.0 MB/s (8-bit transfers) or 40.0 MB/s
(16-bit transfers), 80 MHz clock) with clock doubled internally

Symbol Parameter Min Max Unit
t Send SREQ/ or SACK/ assertion pulse width 16 - ns
1) 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
ts Receive data setup to SREQ/ or SACK/ asserted 0 - ns
193 Receive data hold from SREQ/ or SACK/ asserted 6 - ns
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PRELIMINARY

Register Summary
Configuration Registers

Appendix A

Register Summary

Configuration Registers

Register 00h
Vendor ID
Read Only

ViD VID VID
15-12 11-8 7-4

ViD
30

Default >>>
1 0 0

Register 02h
Device ID
Read Only

DD DID DID
15-12 11-8 7-4

DID
3-0

Default >>>
0 0 0

R
Register 04h

Command
Read/Write

Defauit >>>
0 0 0 0 0 0 0

Bits 15-9  Reserved

Bit 8 SERR/ Enable(SE)

Bit 7 Reserved

Bit 6 Enable Parity Error Response (EPER)
Bit 5 Reserved

Bit 4 Write and Invalidate Enable (WIE)
Bit 3 Reserved

Bit 2 Enable Bus Mastering (EBM)

Bit 1 Enable Memory Space (EMS)

Bit 0 Enable I/O Space (EIS)

SYM53C876 Data Manual

Register 06h
Status
Read/Write

DPE SSE RMA RTA DT

15 14 13 12 10-9

Default >>>
0 0 0 0 0 0 0 0

Bit 15 Detected Parity Error (DPE)

(from Slave)

Bit 14 Signaled System Error (SSE)
Bit 13 Received Master Abort (RMA)
(from Master)
Bit 12 Received Target Abort (RTA)
(from Master)
Bit 11 Reserved
Bits 10-9 DEVSEL/ Timing (DT)
Bit 8 Data Parity Reported(DPR)
Bits 7-0 Reserved
]
Register 08h
Revision ID
Read Only
RID RID RID RID RID RID RID RID
7 6 5 4 3 2 1 0
Default >>>
0 0 0 1 X X X X

This field specifies device and revision identifiers.
In the SYM53C876, the upper nibble is 01h. The

lower Register 09h
Class Code
Read Only
cC cc cc cc cC cC
23-20 19-16 15-12 11-8 7-4 30
Default >>>
0 1 0 0 0 0



Register Summary
Configuration Registers

PRELIMINARY

R
Register 0Ch Register 18h
Cacheline Size Base Address Two (Memory)
Read/Write Read/Write
CLS CLS CLS CLS CLS CLS CLS CLS BAT BAT BAT BAT BAT BAT BAT BAT
7 6 5 4 3 2 1 0 31-28 | 27-24 | 23-20 19-16 15-12 11-8 7-4 3-0
Default >>> Default >>>
0 0 0 0 0 0 0 0 X X X X X X X XXX0
I I
Register 0Dh Register 2Ch
Latency Timer Subsystem Vendor ID
Read/Write Read Only
T LT LT LT LT LT r r SVID SViD SviD SviD
7 6 5 4 3 2 1 0 15-12 11-8 7-4 3-0
Default >>> 1f EEPROM not enabled <<<Default>>>
0 0 0 0 0 0 0 0 0 0 0 0
EEPROM value if EEPROM enabled <<<Default>>>
[ e X X X X
Register OEh
Header Type ]
Read Only Register 2Eh
o T Subsystem ID
74 30 Read Only
Default >>> SID SID SID SID
8 0 15-12 11-8 7-4 3-0
It EEPROM not enabled <<<Default>>>
] 0 0 0 0
Register OFh EEPROM value if EEPROM enabled <<<Default>>>
BIST X X X X
Read Only
BIST Capable Start BIST Completion Code Register 30h
7 & 30 Expansion ROM Base Address
Default>>> Read/Write
0 0 00 0000
ERBA ERBA ERBA ERBA ERBA ERBA | ERBA ERBA
3128 | 27-24 | 23-20 | 1916 | 1512 | 118 7-4 30
Register 10h Defauft>>>
Base Address Zero (I/0) 0 0 0 0 0 0 0 0
Read/Write
BAZ BAZ BAZ BAZ BAZ BAZ BAZ BAZ Register 3Ch
31-28 | 27-24 | 23-20 | 19-16 | 15-12 11-8 74 30 Interru pt Line
Default>>> Read/Write
X X X X X X X o0t
L IL L IL [N IL IL IL
7 6 5 4 3 2 1 0
Register 14h Default >>>
Base Address One (Memory) 0 0 0 0 0 0 0 0
Read/Write
BAO BAO BAO BAO BAO BAO BAO BAO
31-28 | 27-24 23-20 19-16 15-12 11-8 7-4 3-0
Default >>>
X X X X X X X XXX0
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PRELIMINARY Register Summary
SCSI Registers
——— I ———————
Register 3Dh Register 01h
Interrupt Pin SCSI Control One (SCNTLI)
Read Only Read/Write
P P P P P P P P EXC ADB DHP CON RST AESP I1ARB SST
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
SCSI Function A <<<Default >>> Default >>>
0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
SCSI Function B if MAD(4) pulled low <<<Default >>>
0 0 0 0 0 0 0 ’ Bit 7 EXC (Extra Clock Cycle of Data Setup)
SCS! Function B if MAD(4) not pulled low <<<Default >>> Bit 6 ADB (Assert SCSI Data Bus)
Bit 5 DHP (Disable Halt on Parity Error or ATN) (Target
0 0 0 0 0 0 1 0 Only)
Bit 4 CON (Connected)
EE—————— Bit 3 RST (Assert SCSI RST/ Signal)
Register 3Eh Bit 2 AESP (Assert Even SCSI Parity (force bad parity))
Min_Gnt Bit 1 IARB (Immediate Arbitration)
Read Only Bit 0 SST (Start SCSI Transfer)
CAUTION:
MG MG MG MG MG MG MG MG
7 6 3 4 8 2 1 0 A ——
Default >>> Register 02h
0 0 0 1 0 0 0 1 SCSI Control Two (SCNTL2)
Read/Write
Register 3Fh sou | cum | stemp | SEPH | wss | vueo | vuer | wse
Max_Lat BEN
Read Only 7 6 5 4 3 2 1 0
Defauit >>>
ML ML ML ML ML ML ML ML 0 0 0 0 0 0 X 0
7 6 5 4 3 2 1 0
Default 555 Bit 7 SDU (SCSI Disconnect Unexpected)
0 1 0 0 0 0 0 0 Bit 6 CHM (Chained Mode)
Bit5 SLPMD (SLPAR Mode Bit)
Bit 4 SLPHBEN (SLPAR High Byte Enable)
N Bit 3 WSS (Wide SCSI Send)
S C SI Re glsters Bit 2 VUEO (Vendor Unique Enhancement bit 0)
Bit 1 VUEI1 (Vendor Unique Enhancement bit 1)
Bit 0 WSR (Wide SCSI Receive)
Register 00h S
SCSI Control Zero (SCNTLO0) Register 03h
Read/Write SCSI Control Three (SCNTL3)
ARBT | ARBO | START | WAIN ARG Read/Write
7 6 5 4 0 USE SCF2 SCF1 SCFO EWS CCF2 CCF1 CCFO
Default >>> 7 6 5 4 3 2 1 0
1 1 0 0 0 X 0 0 Default >>>
Bit 7 ARBI (Arbitration Mode bit 1) 0 0 0 0 0 0 0 0
Bit 6 ARBO (Arbitration Mode bit 0) Bit 7 USE (Ultra SCSI Enable)
Bit 5 START (Start Sequence) Bits 6-4  SCF2-0 (Synchronous Clock
Bit 4 WATN (Select with SATN/ on a Start Sequence) Conversion Factor)
Bit 3 EPC (Enable Parity Checking) Bit 3 EWS (Enable Wide SCSI)
Bit 2 Reserved ) Bits 2-0  CCF2-0 (Clock Conversion Factor)
Bit 1 AAP (Assert SATN/ on Parity Error)
Bit 0 TRG (Target Mode)
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Register Summary
SCSI Registers

PRELIMINARY

Register 04h Register 08h
SCSI Chip ID (SCID) SCSI First Byte Received (SFBR)
Read/Write Read/Write
RRE ENC2 | ENC1 | ENCO 187 | 186 | 185 84 | 183 | 182 | 1B1 180
6 2 1 0 7 6 5 4 3 2 1 0
Default >>> Default >>>
X 0 0 X 0 0 0 0 0 0 0 0 0 0 0 0
Bit 7 Reserved
Bit 6 RRE (Enable Response to Register 09h
Reselection)
Bit 5 SRE (Enable Response to Selection) SCsI Ou.tput Control Latch (SOCL)
Bit 4 Reserved Read/Write
Bits 3-0 Encoded Chip SCSI ID, bits 3-0 FEQ ACK BSY SEL AT WSG ] 7o
7 6 5 4 3 2 1 0
b ]
Register 05h D"';“"‘ > .
SCSI Transfer (SXFER) 0 0 0 0 0 0
Read/Write Bit 7 REQ(Assert SCSI REQ/ Signal)
Bit 6 ACK(Assert SCSI ACK/ Signal)
TPz | TP TPO | MO4 | MO3 | MOZ | MO1 | MOD Bir 5 BSY(Assert SCSI BSY/ Signal)
7 6 3 4 8 2 1 0 Bit 4 SEL(Assert SCSI SEL/ Signal)
Default >>> Bit3 ATN(Assert SCSI ATN/ Signal)
0 0 0 X 0 0 0 0 Bit 2 MSG(Assert SCSI MSG/ Signal)
Bit1 C/D(As CSI C_D/ Signal
Bits7-5  TP2-0 (SCSI Synchronous Transfer Period) Bit 0 Yo (f\ss:::tSsCSI f& S/Igrlxga'll; )
Bits 4-0 MO4-MO0 (Max SCSI Synchronous Offset)
. |
. ] Register 0 Ah
Register 06h
.. SCSI Selector ID (SSID
SCSI Destination ID (SDID) e (SSID)
Read/Write o4
3 | ENID N
: ENC3 | ENC2 | ENGI | ENCO ENID3 | E 2 2|E 1'[" E"(')Do '
A b 3 2 ! 0 “Defaut>> :
Default >>> 0 X X X 0 0 0 0
X X X X 0 0 0 0
Bit 7 VAL (SCSI Valid
Bits7-4  Reserved Bits 6.4 Resewed( id)
Bits 3-0 Encoded Destination SCSI ID Bits 3-0 Encoded Destination SCSI ID
o . ]
Register 07h Register 0Bh
General Purpose (GPREG) SCSI Bus Control Lines (SBCL)
Read/Write Read Only
GPI03 | GPI0Z | GPIOT | GPIOO I REQ | ACK | BSY | SEL | AN | MS6 | Go | 10
8 2 1 0 7 6 5 4 3 2 1 0
" Default >>>
X X X 0 X X X X X X X X X X X X
Bits 7-5,3 Reserved .
> Bit7 REQ (SRE(/ Statu:
Bits 4,2-0 GPIO4-GPIOO (General Purpose) Bit 6 Acg ((s AC% St:m?)
Bit5 BSY (SBSY/ Status)
Bit 4 SEL (SSEL/ Status)
Bit 3 ATN (SATN/ Status)
Bit 2 MSG (SMSG/ Status)
Bit 1 C/D (SC_D/ Status)
Bit 0 VO (SL_O/ Status)
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Register Summary

SCSI Registers

Register 0Ch Register OFh
DMA Status (DSTAT) SCSI Status Two (SSTAT?2)
Read Only Read Only
DFE | MDPE | BF | ABRT | SoI SR 1D ILF1 | ORFl | OLF1 FF4 SDP1
7 6 5 4 3 2 0 7 6 5 4 0
Default >>> Default >>>
1 0 0 0 0 0 X 0 0 0 0 0 X X 1 X
Bit 7 DFE (DMA FIFO Empty) Bit 7 ILF1 (SIDL Most Significant Byte Full)
Bit 6 MDPE (Master Data Parity Error) Bit 6 ORF1 (SODR Most Significant Byte Full)
Bit5 BF (Bus Fault) Bit5 OLF1 (SODL Most Significant Byte Full)
Bit 4 ABRT (Aborted) Bit 4 FF4 (FIFO Flags bit 4)
Bit 3 SSI (Single Step Interrupt) Bit 3 SPL1 (Latched SCSI parity for SD15-8)
Bit 2 SIR (SCRIPTS Interrupt Bit 2 Reserved
Instruction Received) Bit 1 LDSC (Last Disconnect)
Bit 1 Reserved Bit 0 SDPI1 (SCSI SDP!1 Signal)
Bit 0 IID (Illegal Instruction Detected)
E———— Registers 10h-13h
Register 0Dh Data Structure Address (DSA)
SCSI Status Zero (SSTATO0) Read/Write
Read Only
]
IF ORF IF AP X A P .
7 5 05 . gA Wg Riw SDOOI Register 14h
Defaion Interrupt Status (ISTAT)
0 0 0 0 0 0 0 0 Read/Write
Bit 7 ILF (SIDL Least Significant Byte Full) AB;“ SF:SST s':P SiM cgn '";F S| o
Bit 6 ORF (SODR Least Significant Byte Full) 1 0
Bit 5 OLF (SODL Least Significant Byte Full) Default >>>
Bit 4 AIP (Arbitration in Progress) 0 0 0 0 0 0 0 0
Bit 3 LOA (Lost Arbitration) Bit7  ABRT (Abort Operation)
Bit 2 WOA (Won Arbitration) R
. R Bit 6 SRST (Software Reset)
Bit 1 RST/(SCSI RSTY Signal) Bit5 SIGP (Signal Process)
Bit 0 SDPO0/ (SCSI SDP0/ Parity Signal) Bit 4 SEM (Semaphore)
Bit3 CON (Connected)
N .
. Bit 2 INTF (Interrupt on the Fly)
Register OEh Bit 1 SIP (SCSI Interrupt Pending)
SCSI Status One (SSTAT1) Bit 0 DIP (DMA Interrupt Pending)
Read Only
|
F;3 F:Z F:1 F:O SD;OL M:G C:D Ig) Regis ter 18h
TS , Chip Test Zero (CTESTO0)
0 0 0 0 X X X X Read/Write
Bits7-4  FF3-FFO (FIFO Flags) AP 1 APO
Bit 3 SDPOL (Latched SCSI Parity) 1 0
Bit 2 MSG (SCSI MSG/ Signal) Default >>>
Bit 1 C/D (SCSI C_D/ Signal) X X X X X 0 0 0
Bit 0 1/O (SCSI I_O/ Signal
"t (SCST1_0O/ Signal) Bits 7-3 Reserved
Bits 2-0 AP2-0 (Arbitration Priority 2-0)
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Register Summary PRELIMINARY
SCSI Registers
E— ]
Register 19h Register 20h
Chip Test One (CTEST1) DMA FIFO (DFIFO)
Read Only Read/Write
FMT3 [ FMT2 | FMT1 | FMTO | FFL3 FFL2 FFL1 FFLO BO7 BO6 BO5 BO4 B03 BO2 BO1 BOO
7 6 5 4 3 2 1 0 7 . 6 5 4 3 2 1 0
Default >>> Default >>>
1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0
Bits 7-4 FMT3-0 (Byte Empty in DMA FIFO) Bits 7-0 BO7-BOO0 (Byte offset counter)
Bits 3-0 FFL3-0 (Byte Full in DMA FIFO)
]
P —— Register 21h
Register 1Ah Chip Test Four (CTEST4)
Chip Test Two (CTEST?2) Read/Write
Read Only BDIS ZMOD 25D SRTM MPEE FBL2 FBL1 FBLO
DDIR SIGP Clo CM SRTCH | TEOP DREQ DACK 7 6 5 4 3 2 1 0
7 6 5 4 3 2 1 0 Default >>>
Default >>> 0 0 0 0 0 0 0 0
0 0 X X 0 0 0 1
Bit 7 BDIS (Burst Disable)
Bit 7 DDIR (Data Transfer Direction) Bit 6 ZMOD (High Impedance Mode)
Bit 6 SIGP (Signal Process) Bit 5 ZSD (SCSI Data High Impedance)
Bit5 CIO (Configured as I/O) Bit 4 SRTM (Shadow Register Test Mode)
Bit 4 CM (Configured as Memory) Bit 3 MPEE (Master Parity Error Enable)
Bit 3 SRTCH (SCRATCHA/B Operation) Bits 2-0 FBL2-FBLO (FIFO Byte Control)
Bit 2 TEOP (SCSI True End of Process)
Bit 1 DREQ (Data Request Status) e
Bit 0 DACK (Data Acknowledge Status) Register 22h
Chip Test Five (CTESTS5)
S .
Register 1Bh Read/Write
Chip Test Three (CTEST3) ADCK | BBCK DFS MASR | DDIR BL2 BO9 BO8
Read/Write 7 6 5 4 3 2 1 0
Default >>>
IR VO | FF | OF | FM | WREE 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
Default >>> Bit 7 ADCK (Clock Address Incrementor)
X X X X 0 0 0 0 Bit 6 BBCK (Clock Byte Counter)
Bit 5 DFS (DMA FIFO Size)
Bits 7-4  V3-V0 (Chip Revision Level) Bit 4 MASR (Master Control for Set or Reset Pulses)
Bit3 FLF (Flush DMA FIFO) Bit3 DDIR (DMA Direction)
Bit 2 CLF (Clear DMA FIFO) Bit BL2 (Burst Length bit 2)
Bit 1 FM (Fetch Pin Mode) Bits 1-0 B09-BO8 (DMA FIFO Byte Offset Counter, bits 9-8)
Bit 0 WRIE (Write and Invalidate Enable)
]
. Register 23h
Registers 1Ch-1Fh Chip Test Six (CTEST6)
Temporary (TEMP) Read/Write
Read/Write
DF7 DF6 DF5 DF4 DF3 DF2 DF1 DF)
7 6 5 4 3 2 1 0
Default >>>
0 0 0 0 0 0 0 0
Bits 7-0 DF7-DF0 (DMA FIFO)
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Registers 24h-26h
DMA Byte Counter (DBC)
Read/Write

Register 27h
DMA Command (DCMD)
Read/Write

Registers 28h-2Bh
DMA Next Address (DNAD)
Read/Write

Registers 2Ch-2Fh
DMA SCRIPTS Pointer (DSP)
Read/Write

Registers 30h-33h
DMA SCRIPTS Pointer Save (DSPS)
Read/Write

Registers 34h
Scratch Register A (SCRATCHA)
Read/Write

PRELIMINARY

Register 38h
DMA Mode (DMODE)
Read/Write
BL1 BLO SIOM DiOM ER ERMP BOF MAN
7 6 5 4 3 2 1 0
Default >>>
0 0 0 0 0 0 0 0
Bit 7-6 BL1-BLO (Burst Length)

Bit 5 SIOM (Source I/O-Memory Enable)

Bit 4 DIOM (Destination I/O-Memory Enable)
Bit 3 ERL (Enable Read Line)

Bit 2 ERMP (Enable Read Multiple)

Bit 1 BOF (Burst Op Code Fetch Enable)

Bit 0 MAN (Manual Start Mode)

SYM53C876 Data Manual

Register Summary
SCSI Registers

R
Register 39h

DMA Interrupt Enable (DIEN)
Read/Write

BF ABRT SSi SIR ID
5 4 3 2 0
Default >>>
X 0 0 0 0 0 X 0
Bit 7 Reserved
Bit 6 MDPE (Master Data Parity Error)
Bit 5 BF (Bus Fault)
Bit 4 ABRT (Aborted)
Bit 3 SSI (Single -step Interrupt)
Bit 2 SIR (SCRIPTS Interrupt
Instruction Received
Bit 1 Reserved
Bit 0 IID (Illegal Instruction Detected)
Register 3Ah
Scratch Byte Register (SBR)
Read/Write
Register 3Bh
DMA Control (DCNTL)
Read/Write
CLSE PFF PFEN SSM INTM STD INTD COM
7 6 5 4 3 2 1 0
Default >>>
0 0 0 0 0 0 0 0
Bit 7 CLSE (Cache Line Size Enable)
Bit 6 PFF (Pre-fetch Flush)
Bit 5 PFEN (Pre-fetch Enable)
Bit 4 SSM (Single-step Mode)
Bit 3 INTM (INTA Mode)
Bit 1 IRQD (INTA, INTB Disable)
Bit 0 COM (53C700 Compatibility)

Register 3Ch-3Fh
Adder Sum Output (ADDER)
Read Only
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Register Summary
SCSI Registers

Register 40h
SCSI Interrupt Enable Zero (SIENO)
Read/Write
M/A CMP SEL RSL SGE ubc RST PAR
7 6 5 4 3 2 1 0
Default >>>
0 0 0 0 0 0 0 0
Bit 7 M/A (SCSI Phase Mismatch -
Initiator Mode; SCSI ATN
Condition - Target Mode)
Bit 6 CMP (Function Complete)
Bit5 SEL (Selected)
Bit 4 RSL (Resclected)
Bit3 SGE (SCSI Gross Error)
Bit 2 UDC (Unexpected Disconnect)
Bit 1 RST (SCSI Reset Condition)
Bit 0 PAR (SCSI Parity Error)
.
Register 41h
SCSI Interrupt Enable One (SIEN1)
Read/Write
GEN HTH
1 0
X X X X X 0 0 0
Bits 7-3 Reserved
Bit 2 STO (Selection or Reselection Time-out)
Bit 1 GEN (General Purpose Timer Expired)
Bit 0 HTH ( Handshake-to-Handshake Timer Expired)
]
Register 42h
SCSI Interrupt Status Zero (SISTO)
Read Only
M/A CMP SEL RSL SGE unc RST PAR
7 6 5 4 3 2 1 0
Default >>>
0 0 0 0 0 0 0 0
Bit 7 M/A (Initiator Mode: Phase Mismatch; Target Mode:
SATN/ Active)
Bit 6 CMP (Function Complete)
Bit5 SEL (Selected)
Bit 4 RSL (Reselected)
Bit 3 SGE (SCSI Gross Error)
Bit 2 UDC (Unexpected Disconnect)
Bit 1 RST (SCSI RST/ Received)
Bit 0 PAR (Parity Error)

PRELIMINARY

Register 43h '
SCSI Interrupt Status One (SIST1)
Read Only
GEN HTH
1 0
Default >>>

X X X X 0 0 0 0
Bits 7-4 Reserved
Bit 2 STO (Selection or Reselection Time-out)
Bit 1 GEN (General Purpose Timer Expired)
Bit 0 HTH (Handshake-to-Handshake Timer Expired)
Register 44h
SCSI Longitudinal Parity (SLPAR)
Read/Write
Register 45h
SCSIWide Residue (SWIDE)
Read/Write
Register 46h
Memory Access Control (MACNTL)
Read/Write

TYP3 TYP2 TYP1

7 6 5
" Default >>>

0 1 1 1 X X X X
Bits7-4  TYP3-0 (Chip Type)

Bit 3-0 Reserved

Register 47h
General Purpose Pin Control (GPCNTL)
Read/Write
ME FE GPIO3 | GPIO2 [ GPIO1 | GPIOO
7 6 3 2 1 0
Default >>>
0 0 X 0 1 1 1 1
Bit 7 Master Enable
Bit 6 Fetch Enable

Bits 5 Reserved
Bits 4,2 GPIO4_EN-GPIO2_EN (GPIO Enable)
Bits 1-0 GPIO1_EN-GPIO0_EN (GPIO Enable)
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PRELIMINARY Register Summary
SCSI Registers
I ———— R ——————
Register 48h Register 4Ch
SCSITimer Zero (STIMEO) SCSI Test Zero (STESTO0)
Read/Write Read Only
HTH7 HTH6 HTH5 HRH4 SEL SEL SEL SEL SSAID3 | SSAID2 | SSAID1 | SSAIDO SLT ART S0z SOM
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Default >>> Default >>>
0 0 0 0 0 0 0 0 0 0 0 0 0 X 1 1
Bits 7-4 HTH (Handshake-to-Handshake Timer Period) Bits 7-4  SSAID3-0 (SCSI Selected As ID)
Bits 3-0 SEL (Selection Time-Out) Bit 3 SLT (Selection Response Logic Test)
Bit 2 ART (Arbitration Priority Encoder Test)
] Bit 1 SOZ (SCSI Synchronous Offset Zero)
Register 49h Bit0 SOM (SCSI Synchronous Offser Maximum)
SCSI Timer One (STIME1)
R d/Wrize —
e Register 4Dh
HTHBA| GENSF| HTHSF| GEN3 | GEN2 | GENT | GENO SCSI Test One (STEST1)
6 5 4 3 2 ! 0 Read/Write
0 0 0 0 0 0 0 SCLK | SO DBLSEL
7 6 2
Bit 7 Reserved Default >>>
Bit 6 HTHBA (Handshake-to-Handshake Timer Bus Activity 0 0 X X 0 0 X X
Enable)
Bit 5 GENSF (General Purpose Timer Scale Factor) Bit 7 SCLK
Bit 4 HTHSF (Handshake to Handshake Timer Scale Factor) Bit 6 ISO_MODE (SCSI Isolation Mode)
Bits 3-0 GEN3-0 (General Purpose Timer Period) Bit 5 Reserved )
Bit 4 Reserved
] Bit 3 DBLEN (SCLK Doubler Enabie)
Register 4Ah Bit 2 DBLSEL (SCLK Doubler Select)
Response ID Zero (RESPIDO0) Bits 1-0  Reserved
Read/Write
- ]
1D D D D 1D 1D iD D Register 4Eh
7 6 5 4 3 2 1 0 SCSITest Two (STEST?2)
Default >>> Read/Write
X X X X X X X X _ :
SCE ROF DIF SL8 SZM AWS EXT Low
7 6 5 4 3 2 1 0
Register 4Bh Default >>>
Response ID One (RESPID1) 0 0 0 0 0 0 0 0
Read/Write Bit 7 SCE (SCSI Control Enable)
D () D D D D D D g;: g g?lf (Reset SCSI Offset)
15 " 13 12 n 10 9 8 Bit 4 SLB (SCSI Loopback Mode)
Defauit >>> Bit 3 SZM (SCSI High-Impedance Mode)
X X X X X X X X Bit 2 AWS (Always Wide SCSI)
Bit 1 EXT (Extend SREQ/SACK
Filtering)
Bit0 LOW (SCSI Low level Mode)
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Register Summary
SCSI Registers

PRELIMINARY

Register 4Fh
SCSI Test Three (STEST?3)
Read/Write
TE STR HSC DSI DIFF ™ CSF STW
7 6 5 4 3 2 1 0
Default >>>
0 0 0 0 X 0 0 0
Bit 7 TE (TolerANT Enable)
Bit 6 STR (SCSI FIFO Test Read)
Bit 5 HSC (Halt SCSI Clock)
Bit 4 DSI (Disable Single Initiator Response)
Bit 3 DIFF DIFFSENSE Sense
Bit 2 TTM (Timer Test Mode)
Bit 1 CSF (Clear SCSI FIFO)
Bit 0 STW (SCSI FIFO Test Write)
- - - |

Register 50h-51h
SCSI Input Data Latch (SIDL)

U
g

Registers 54h-55h
SCSI Output Data Latch (SODL)
Read/Write

Registers 58h-59h
SCSI Bus Data Lines (SBDL)
Read Only

Registers 5Ch-5Fh
Scratch Register B (SCRATCHB)
Read/Write

Registers 60h-7Fh

Scratch Registers C-J
(SCRATCHC-SCRATCH])
Read/Write

A-10
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PRELIMINARY Mechanical Drawings

.
Appendix B

Mechanical Drawings

Pin 208
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Figure B-1:SYM53C876 208-Pin PQFP Mechanical Drawing
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Mechanical Drawings PRELIMINARY
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Figure B-2:SYMS53C876 256-Bump PBGA Mechanical Drawing
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PRELIMINARY External Memory Interface Diagram Examples

.
Appendix C
External Memory Interface Diagram Examples

MOE/ OE

MCE/ CE

1 276128

SYM53C876

HCT374
MAS0/

MAS1/

MAD Bus Sense Logic Enabled for 16 KB of slow memory (200 ns Device @ 33MHz)

Figure C-1:16 K Interface With 200 ns Memory
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External Memory Interface Diagram Examples PRELIMINARY

Optional - for Flash Memory only,

' gpioa_*H1V— o Vpp i
E Control :
e — WE
MOE/ ok
MCE/ CE
27C512-15/
28F512-15/
Socket
SYM53C876

DO Qo0

HCT374

D7 Q7
CK OE

MAS0/

Do Q0
HCT374

MAS1/

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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PRELIMINARY External Memory Interface Diagram Examples

Optional - for Flash Memory only,

' gpioa H1V—vpp Vep
! Control :
e e o e - WE
MOE/ OF
MCE/ CE
27C020-15/

28F020-15/
Socket

SYM53C876

MASO0/

MAS1/J
N

MAD Bus Sense Logic Enabled for 256 K8 of fast memory (150 ns Device @ 33MHz).
The HCT374s may be replaced with HCT377s.

Figure C-3:256 K Interface With 150 ns Memory
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Optional - for Flash Memory only,

- not required for EEPROMs

MAD Bus Sense Logic Enabled for 512 KB of slow memory (150 ns Devices, additional time required for HCT139 @ 33MHz).
The HCT374s may be replaced with HCT377s.
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PRELIMINARY

index

Index

Numerics

3.3/5 Volt PCI interface, 2-6,2-10
40 MHz clock doubler, 2-19
53C700 Compatibility bit, 4-48, A-7

A
Abort Operation bit, 4-33, A-5
Aborted bit, 4-29, 4-46, A-5, A-7
Absolute Maximum Stress Ratings, 6-1
active negation
see TolerANT Technology
active termination, 2-18
AD(31-0), 3-6
ADDER register, 4-49, A-7
Adder Sum Output register, 4-49, A-7
Address/Data bus, 2-2
Address/Data Pins, 3-6
Alignment, 2-7
Alternative Two Termination, 2-18
Alwys Wide SCSI bit, 4-62, A-9
Arbitation in Progress bit, 4-30, A-5
arbitration
Arbitration in Progress bit, 4-30, A-5
Arbitration Mode bits, 4-17, A-3
Immediate Arbitration bit, 4-20, A-3
Lost Arbitration bit, 4-30, A-5
Won Arbitration bit, 4-30, A-5
Arbitration Mode bits, 4-17, A-3
Arbitration Pins, 3-8 :
Arbitration Priority Encoder Test bit, 4-59, A-9
ASPI, 1-3
Assert Even SCSI Parity bit, 4-19, A-3
Assert SATN/ on Parity Error bit, 4-18, A-3
Assert SCSI ACK/ Signal bit, 4-27, A-4
Assert SCSI ATN/ Signal bit, 4-27, A-4
Assert SCSI BSY/ Signal bit, 4-27, A-4
Assert SCSI C_D/ Signal bit, 4-27, A-4
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Assert SCSI Data Bus bit, 4-19, A-3
Assert SCSI I_O Signal bit, 4-27, A-4
Assert SCSI MSG/ Signal bit, 4-27, A-4
Assert SCSI REQY/ Signal bit, 4-27, A-4
Assert SCSI RST/ Signal bit, 4-19, A-3
Assert SCSI SEL/ Signal bit, 4-27, A-4
Asynchronous SCSI Receive, 2-14
Asynchronous SCSI Send, 2-13
Auto-Configuration Disable, 3-18

B

Base Address Register One, 2-2

bi-directional, 3-4

BIOS, 2-2

BIOS ROM, 1-1

Bits Used for Parity Control and Generation, 2-11

Block Move and Chained Block Move Instruc-
tions, 2-26

Block Move Instructions, 5-4

BSYDIR, 3-13

Burst Disable bit, 4-39, A-6

Burst Length bits, 4-41, 4-45, A-6, A-7

Burst Op Code Fetch Enable bit, 4-45, A-7

Burst Size Selection, 2-4

Bus command and byte enables, 3-6

Bus Fault bit, 4-28, 4-46, A-5, A-7

Byte Empty in DMA FIFO bit, 4-36, A-6

Byte Full in DMA FIFO bit, 4-36, A-6

Byte Offset Counter bits, 4-39,4-41, A-6

C

C_BE/ (3-0), 2-2,3-6

Cache Line Size Enable bit, 4-48, A-7

Cache Line Size Register, 2-4

cache mode, see PCI cache mode, 2-6

CCF2-0, 2-19

Chained Block Move SCRIPTS Instruction, 2-25
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Index

chained block moves, 2-24-2-26
SODL register, 2-25
SWIDE register, 2-25
Wide SCSI Receive Bit, 2-24
Wide SCSI Send Bit, 2-24
Chained Mode bit, 4-21, A-3
Chip Revision Level bits, 4-37, A-6
Chip Test Five register, 4-40, A-6
Chip Test Four register, 4-39, A-6
Chip Test One register, 4-36, A-6
Chip Test Six register, 4-41, A-6
Chip Test Two register, 4-36, A-6
Chip Test Zero register, 4-35, A-5
Chip Type bits, 4-56, A-8
CHMOV, 2-24
Clear DMA FIFO, 2-23
Clear DMA FIFO bit, 4-37, A-6
Clear SCSI FIFO bit, 4-63, A-10
CLF, 2-23
CLK, 3-5
Clock, 3-5
Clock Address Incrementor bit, 4-40, A-6
Clock Byte Counter bit, 4-40, A-6
Clock Conversion Factor, 2-19
Clock Conversion Factor bits, 4-23, A-3
CLSE, 2-4,2-5
CMP, 2-22
Configuration Read Command, 2-3
Configuration Space, 2-2
Configuration space, 2-2
Configuration Write Command, 2-4
Configured as I/O bit, 4-36, A-6
Configured as Memory bit, 4-36, A-6
Connected bit, 4-19, 4-34, A-3, A-5
Conventions, 1-5
CSF, 2-23
CTESTO register, 4-35, A-5
CTEST]1 register, 4-36, A-6
CTEST2 register, 4-36, A-6
CTEST4 register, 4-39, A-6
CTESTS register, 4-40, A-6
CTEST6 register, 4-41, A-6
Cycle Frame, 3-7
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D
Data Acknowledge Status bit, 4-37, A-6
data path, 2-13
Data Paths, 2-13
Data Request Status bit, 4-37, A-6
Data Structure Address register, 4-33, A-5
Data Transfer Direction bit, 4-36, A-6
Data-In, 2-25
Data-Out, 2-25
DBC register, 4-42, A-7
DCMD register, 4-42, A-7
DCNTL, 2-4,2-22
DCNTL register, 4-48, A-7
Decode of MAD pins, 3-18
Designing an Ultra SCSI System, 2-20
Destination I/O-Memory Enable bit, 4-45, A-7
Determining the Data Transfer Rate, 2-19
Determining the Synchronous Transfer Rate, 2-20
Device Select, 3-7
DEVSEL/, 3-7
DFIFO register, 4-39, A-6
DIEN, 2-22
DIEN register, 4-46, A-7
differential mode
operation, 2-15
DIFFSENS, 3-13, 3-14
DIP, 2-21,2-23
DIP bit, 2-24
Disable Halt on Parity Error or ATN, 4-19, A-3
Disable Single Initiator Response bit, 4-63, A-10
DMA Byte Counter register, 4-42, A-7
DMA Command register, 4-42, A-7
DMA Control register, 4-48, A-7
DMA core, 1-3
DMA Direction bit, 4-41, A-6
DMA FIFO, 2-5,2-13,2-21
DMA FIFO bits, 4-41, A-6
DMA FIFO Empty bit, 4-28, A-5
DMA FIFO register, 4-39, A-6
DMA FIFO Sections, 2-13
DMA Interrupt Enable register, 4-46, A-7
DMA Interrupt Pending bit, 4-35, A-5
DMA interrupts, 2-22,2-23
DMA Mode register, 4-45, A-7
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DMA Next Address register, 4-43, A-7
DMA SCRIPTS Pointer register, 4-43, A-7
DMA SCRIPTS Pointer Save register, 4-44, A-7
DMA Status register, 4-28, A-5

DMODE, 2-4

DMODE Register, 2-9

DMODE register, 4-45, A-7

DNAD register, 4-43, A-7

DSA register, 4-33, A-5

DSP register, 4-43, A-7

DSPS register, 4-44, A-7

DSTAT, 2-21,2-23,2-24

DSTAT register, 4-28, A-5

Dual Address Cycles Command, 2-4

E
Enable Parity Checking, 2-10
Enable Parity Checking bit, 4-18, A-3
Enable Read Line bit, 4-45, A-7
Enable Read Multiple bit, 4-45, A-7
Enable Response to Reselection bit, 4-23, A-4
Enable Response to Selection bit, 4-23, A-4
Enable Wide SCSI bit, 4-23, A-3
Encoded Chip SCSIID, 4-23, A-4
Encoded Destination SCSI ID bit, 4-27, A-4
Encoded Destination SCSI ID bits, 4-25, A-4
EPROMs, 1-1
Error Recording Pins, 3-8
Even Parity, 2-10
Expanded Register Move, 1-4
Expansion ROM Base Address Register, 2-27
Extend SREQ/SACK Filtering bit, 4-62, A-9
external memory interface, 2-27
configuration, 2-27
GPIO4 bit, 4-26, A-4
slow memory, 2-27
Extra Clock Cycle of Data Setup bit, 4-19, A-3

F

Fetch Enable, 4-56, A-8

Fetch Pin Mode bit, 4-38, A-6
FIFO Byte Control bits, 4-40, A-6
FIFO Flags bits, 4-31, 4-32, A-5
Flush DMA FIFO bit, 4-37, A-6
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FRAME/, 3-7
Function Complete, 2-22
Function Complete bit, 4-50, 4-52, A-8

G

General Purpose I/O pin 0, 3-10

General purpose I/O pin 1, 3-10

General Purpose I/O pin 2, 3-10

General purpose I/O pin 3, 3-10

General purpose I/O pin 4, 3-10

General Purpose Pin Control register, 4-56, A-8

General Purpose register, 4-26, A-4

General Purpose Timer Expired bit, 4-51,4-53, A-
8

General Purpose Timer Period bits, 4-58, A-9

General Purpose Timer Scale Factor bit, 4-58, A-9

GNT/, 3-8

GPCNTL register, 4-56, A-8

GPIOO_ FETCH/, 3-10

GPIO Enable bit, 4-56, A-8

GPIO Interface Pins, 3-10

GPIO1_MASTER/, 3-10

GPIO2, 3-10

GPIO3, 3-10

GPIO4, 3-10

GPIO4-0 bits, 4-26, A-4

GPREG register, 4-26, A-4

Grant, 3-8

H

Halt SCSI Clock bit, 4-63, A-10

Handshake-to-Handshake Timer Bus Activity En-
able bit, 4-58, A-9

Handshake-to-Handshake Timer Expired bit, 4-
51,4-54, A-8

Handshake-to-Handshake Timer Period bit, 4-57,
A9

Hardware Interrupts, 2-21

High Impedance Mode bit, 4-39, A-6

I

1/0O Instructions, 5-8
170 Read Command, 2-3
I/O Space, 2-2
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PRELIMINARY

Index

I/O space, 2-2
I/O Write Command, 2-3
IDSEL, 2-2,3-7
IDSEL signal, 2-3
IGS, 3-13,3-14
Illegal Instruction Detected bit, 4-29, A-5
Immediate Arbitration bit, 4-20, A-3
Initialization Device Select, 3-7
Initiator Ready, 3-7
Input, 3-4-
instruction prefetching, 2-9
Pre-fetch Enable bit, 4-48, A-7
Pre-fetch Flush bit, 4-48, A-7
prefetch unit flushing, 2-9
instructions
block move, 5-4
I/0, 5-8
load and store, 5-23
memory move, 5-20
read/write, 5-13
transfer control, 5-16
INTA routing enable, 3-18
INTA/, 2-21, 3-9, 3-18
INTA/ pin, 2-22,2-24
INTB/, 3-9, 3-18
Integration, 1-4
Interface Control Pins, 3-7
Internal Arbiter, 2-6
internal RAM, see also SCRIPTS RAM, 2-8
Internal SCRIPTS RAM, 2-8
Interrupt A, 3-9
Interrupt B, 3-9
Interrupt on the Fly bit, 4-34, A-5
Interrupt Request, 2-21
Interrupt Status register, 4-33, A-5
Interrupts, 2-22
interrupts, 2-21
fatal vs. non-fatal interrupts, 2-22
halting, 2-23
IRQ Disable bit, 2-22
masking, 2-22
sample interrupt service routine, 2-24
stacked interrupts, 2-23

Index-4

IRDY/, 3-7

IRQ Disable bit, 4-48, A-7
ISTAT, 2-21,2-24
ISTAT register, 4-33, A-5

L
Last Disconnect bit, 4-32, A-5
Latched SCSI Parity bit, 4-31, A-5
Latched SCSI Parity for SD15-8 bit, 4-32, A-5
Latency, 2-6
load and store instructions, 5-23
no flush option, 5-23
prefetch unit and Store instructions, 2-9, 5-23
Load and Store SCRIPTS, 1-4
Load/Store Instructions, 2-9
Lost Arbitration bit, 4-30, A-5

M

MACNTL register, 4-56, A-8

MAD bus, 2-27

MAD Bus Programming, 3-18

MAD pins, 2-27

MAD(7-0) pins, 3-18

MAD7-0, 3-15

Manual Start Mode bit, 4-46, A-7

MASO/, 3-15

MAS1/, 3-15

Masking, 2-22

Master Control for Set or Reset Pulses bit, 4-40,

A-6

Master Data Parity Error bit, 4-28, 4-46, A-5, A-7

Master Enable bit, 4-56, A-8

Master Parity Error Enable bit, 4-40, A-6

Max SCSI Synchronous Offset bits, 4-25, A-4

MCE/, 3-15

Memory Access Control register, 4-56, A-8

Memory Address Strobe 0, 3-15

Memory Address Strobe 1, 3-15

Memory Address/Data Bus, 3-15

Memory Chip Enable, 3-15

Memory Move instruction, 2-7

Memory Move instructions, 5-20
and SCRIPTS instruction prefetching, 2-9
No Flush option, 2-9
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Memory Move Misalignment, 2-7
Memory Output Enable, 3-15

Memory Read Command, 2-3
Memory Read Line Command, 2-4
Memory Read Multiple Command, 2-4
Memory Space, 2-2

Memory space, 2-2

Memory Write and Invalidate Command, 2-5
Memory Write Command, 2-3
Memory Write Enable, 3-15
MOE_TESTOUT, 3-15

Multiple Cache Line Transfers, 2-5
multi-threaded I/O, 1-4

MWE/, 3-15

N
No Flush Memory Move instruction, 5-21

0
Objectives of DMA architecture, 2-27
Op Code Fetch Burst Capability, 2-9
op code fetch bursting, 2-9
Operating Conditions, 6-1
operating registers
Adder Sum Output, 4-49, A-7
Chip Test Five, 4-40, A-6
Chip Test Four, 4-39, A-6
Chip Test One, 4-36, A-6
Chip Test Six, 4-41, A-6
Chip Test Three, 4-37, A-6
Chip Test Two, 4-36, A-6
Chip Test Zero, 4-35, A-5
Data Structure Address, 4-33, A-5
DMA Byte Counter, 4-42, A-7
DMA Command, 4-42, A-7
DMA Control, 4-48, A-7
DMA FIFO, 4-39, A-6
DMA Interrupt Enable, 4-46, A-7
DMA Mode, 4-45, A-7
DMA Next Address, 4-43, A-7
DMA SCRIPTS Pointer, 4-43, A-7
DMA SCRIPTS Pointer Save, 4-44, A-7
DMA Status, 4-28, A-5
General Purpose, 4-26, A-4
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General Purpose Pin Control, 4-56, A-8
Interrupt Status, 4-33, A-5

Memory Access Control, 4-56, A-8
register address map, 4-16

Response ID One, 4-59, A-9
Response ID Zero, 4-58, A-9

Scratch Register A, 4-44, A-7

Scratch Register B, 4-65, A-10

SCSI Bus Control Lines, 4-28, A-4
SCSI Bus Data Lines, 4-65, A-10
SCSI Chip ID, 4-23, A-4

SCSI Control One register, 4-19, A-3
SCSI Control Register Two, 4-21, A-3
SCSI Control Three, 4-22, A-3

SCSI Control Zero, 4-17, A-3

SCSI Destination ID, 4-25, A-4

SCSI First Byte Received, 4-26, A-4
SCSI Input Data Latch, 4-64, A-10
SCSI Interrupt Enable One, 4-51, A-8
SCSI Interrupt Enable Zero, 4-50, A-8
SCSI Interrupt Status One, 4-53, A-8
SCSI Interrupt Status Zero, 4-52, A-8
SCSI Longitudinal Parity, 4-54, A-8
SCSI Output Control Latch, 4-27, A-4
SCSI Output Data Latch, 4-64, A-10
SCSI Selector ID, 4-27, A-4

SCSI Status One, 4-31, A-5

SCSI Status Two, 4-32, A-5

SCSI Status Zero, 4-30, A-5

SCSI Test One, 4-60, A-9

SCSI Test Three, 4-62, A-10

SCSI Test Two, 4-61, A-9

SCSI Test Zero, 4-59, A-9

SCSI Timer One, 4-58, A-9

SCSI Timer Zero, 4-57, A-9

SCSI Transfer, 4-24, A-4

SCSI Wide Residue, 4-55, A-8
Temporary Stack, 4-38, A-6

PAR, 3-6

Parallel ROM Interface, 2-27
Parallel ROM Support, 2-27
Parity, 2-10-2-12, 3-6

Index
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Parity Error, 3-8
Parity Error bit, 4-53, A-8
PCI Addressing, 2-2

PCI Bus Commands and Encoding Types, 2-3
PCI Bus Commands and Functions Supported, 2-

2
PCI Cache Line Size Register, 2-5
PCI cache mode, 2-6
Cache Line Size Enable bit, 4-48, A-7
Enable Read Multiple bit, 4-45, A-7

Write and Invalidate Enable bit, 4-38, A-6

PCI commands, 2-2

PCI configuration registers, 4-1-??
PCI Functional Description, 2-2
PCI I/O space, 2-2

PCI Interface Pins, 3-5, 3-7

PCI Interrupt Pins, 3-9

PCI memory space, 2-2

PCI Performance, 1-4

PCI Target Disconnect, 2-6

PCI Target Retry, 2-6

PERR/, 3-8

Phase Mismatch bit, 4-52, A-8
Physical longword address and data, 3-6
Pin Diagram, 3-1

Polling, 2-21

Pre-fetch Enable bit, 4-48, A-7
Pre-fetch Flush bit, 4-48, A-7

R
RAM, see also SCRIPTS RAM, 2-8
Read Line Mode, 2-4
Read Multiple with Read Line Enabled, 2-5
Read/Write Instructions, 5-13
Register Addresses
operating registers

O1lh, 4-19, A-3

02h, 4-21, A-3

03h, 4-22, A-3

04h, 4-23, A4

05h, 4-24, A4

06h, 4-25, A-4

07h, 4-26, A-4

08h, 4-26, A-4
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0%h, 4-27, A-4
OAh, 4-27, A4
0Bh, 4-28, A4
0Ch, 4-28, A-5
ODh, 4-30, A-5
OEh, 4-31, A-5
OFh, 4-32, A-5
10-13h, 4-33, A-5
14h, 4-33, A-5
18h, 4-35, A-5
19h, 4-36, A-6
1Ah, 4-36, A-6
1Bh, 4-37, A-6
1C-1Fh, 4-38, A-6
20h, 4-39, A-6
21h, 4-39, A-6
22h, 4-40, A-6
23h, 4-41, A-6
24-26h, 4-42, A-7
27h, 4-42, A-7
28-2Bh, 4-43, A-7
2C-2Fh, 4-43, A-7
30-33h, 4-44, A-7
34-37h, 4-44, A-7
38h, 4-45, A-7
3%h, 4-46, A-7
3Ah, 4-47, A-7
3Bh, 4-48, A-7
3C-3Fh, 4-49, A-7
40h, 4-50, A-8
41h, 4-51, A-8
42h, 4-52, A-8
43h, 4-53, A-8
44h, 4-54, A-8
45h, 4-55, A-8
46h, 4-56, A-8
47h, 4-56, A-8
48h, 4-57, A-9
49h, 4-58, A-9
4Ah, 4-58,A-9
4Bh, 4-59, A-9
4Ch, 4-59, A-9
4Dh, 4-60, A-9
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4Eh, 4-61, A9

4Fh, 4-62, A-10

50-51h, 4-64, A-10
54-55h, 4-64, A-10
58-5%h, 4-65, A-10
5C-5Fh, 4-65, A-10
60-70h, 4-66, A-10

Register Bits

53C700 Compatibility, 4-48, A-7

Abort Operation, 4-33, A-5

Aborted, 4-29, 4-46, A-5, A-7

Always Wide SCSI, 4-62, A-9

Arbitration in Progress, 4-30, A-5

Arbitration Mode, 4-17, A-3

Arbitration Priority Encoder Test, 4-59, A-9

Assert Even SCSI Parity (force bad parity)), 4-
19, A-3

Assert SATN/ on Parity Error, 4-18, A-3

Assert SCSI ACK/ Signal, 4-27, A-4

Assert SCSI ATN/ Signal, 4-27, A-4

Assert SCSI BSY/ Signal, 4-27, A-4

Assert SCSI C_D/ Signal, 4-27, A-4

Assert SCSI Data Bus, 4-19, A-3

Assert SCSI1_O/ Signal, 4-27, A-4

Assert SCSI MSG/ Signal, 4-27, A-4

Assert SCSI REQ/ Signal), 4-27, A-4

Assert SCSI RST/ Signal, 4-19, A-3

Assert SCSI SEL/ Signal, 4-27, A-4

Burst Disable, 4-39, A-6

Burst Length, 4-41, 4-45, A-6, A-7

Burst Op Code Fetch Enable, 4-45, A-7

Bus Fault, 4-28, 4-46, A-5, A-7

Byte Empty in DMA FIFO, 4-36, A-6

Byte Full in DMA FIFO, 4-36, A-6

Byte Offset Counter, 4-39, 4-41, A-6

Cache Line Size Enable, 4-48, A-7

Chained Mode, 4-21, A-3

Chip Revision Level, 4-37, A-6

Chip Type, 4-56, A-8

Clear DMA FIFO, 4-37, A-6

Clear SCSI FIFO, 4-63, A-10

Clock Address Incrementor, 4-40, A-6

Clock Byte Counter, 4-40, A-6

Clock Conversion Factor, 4-23, A-3
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Configured as /O, 4-36, A-6

Configured as Memory, 4-36, A-6

Connected, 4-19, 4-34, A-3, A-5

Data Acknowledge Status, 4-37, A-6

Data Request Status, 4-37, A-6

Data Transfer Direction, 4-36, A-6

Destination I/O-Memory Enable, 4-45, A-7

Disable Halt on Parity Error or ATN, 4-19, A-
3

Disable Single Initiator Response, 4-63, A-10

DMA Direction, 4-41, A-6

DMA FIFO, 4-41, A-6

DMA FIFO Empty, 4-28, A-5

DMA Interrupt Pending, 4-35, A-5

Enable Parity Checking, 4-18, A-3

Enable Read Line, 4-45, A-7

Enable Read Multiple, 4-45, A-7

Enable Response to Reselection, 4-23, A-4

Enable Response to Selection, 4-23, A-4

Enable Wide SCSI, 4-23, A-3

Encoded Chip SCSI ID, bits 3-0, 4-23, A-4

Encoded Destination SCSIID, 4-25,4-27, A-4

Extend SREQ/SACK Filtering, 4-62, A-9

Extra clock cycle of data setup, 4-19, A-3

Fetch Enable, 4-56, A-8

Fetch Pin Mode, 4-38, A-6

FIFO Byte Control, 4-40, A-6

FIFO Flags, 4-31,4-32, A-5

Flush DMA FIFO, 4-37, A-6

Function Complete, 4-50, 4-52, A-8

General Purpose Timer Expired, 4-51, 4-53,
A-8

General Purpose Timer Period, 4-58, A-9

General Purpose Timer Scale Factor, 4-58, A-
9

GPIO Enable, 4-56, A-8

GPIO4-0, 4-26, A-4

Halt SCSI Clock, 4-63, A-10

Handshake-to-Handshake Timer Bus Activity
Enable, 4-58, A-9

Handshake-to-Handshake Timer Expired, 4-
51,4-54, A-8

Handshake-to-Handshake Timer Period, 4-57,
A-9
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High Impedance Mode, 4-39, A-6

Illegal Instruction Detected, 4-29, A-5

Illegal instruction detected, 4-47, A-7

Immediate Arbitration, 4-20, A-3

Interrupt on the Fly, 4-34, A-5

IRQ Disable, 4-48, A-7

Last Disconnect, 4-32, A-5

Latched SCSI Parity, 4-31, A-5

Latched SCSI Parity for SD15-8, 4-32, A-5

Lost Arbitration, 4-30, A-5

Manual Start Mode, 4-46, A-7

Master Control for Set or Reset Pulses, 4-40,
A-6 _

Master Data Parity Error, 4-28, 4-46, A-5, A-7

Master Enable, 4-56, A-8

Master Parity Error Enable, 4-40, A-6

Max SCSI Synchronous Offset, 4-25, A4

Parity Error, 4-53, A-8

Phase Mismatch, 4-52, A-8

Pre-fetch Enable, 4-48, A-7

Pre-fetch Flush, 4-48, A-7

Reselected, 4-50, 4-52, A-8

Reset SCSI Offset, 4-61, A-9

SACK!/ Status, 4-28, A-4

SATNY/ Status, 4-28, A-4

SBSY/ Status, 4-28, A-4

SC_D/ Status, 4-28, A-4

SCRIPTS Interrupt Instruction Received, 4-
29, A-5

SCRIPTS interrupt instruction received, 4-46,
A-7

SCSI C_D/ Signal, 4-31, A-5

SCSI Control Enable, 4-61, A-9

SCSI Data High Impedance, 4-39, A-6

SCSI Disconnect Unexpected, 4-21, A-3

SCSI FIFO Test Read, 4-62, A-10

SCSI FIFO Test Write, 4-63, A-10

SCSI Gross Error, 4-50, 4-52, A-8

SCSI High-Impedance Mode, 4-61, A-9

SCSI1_O/ Signal, 4-31, A-5

SCSI Interrupt Pending, 4-34, A-5

SCSI Loopback Mode, 4-61, A-9

SCSI Low level Mode, 4-62, A-9
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SCSI MSG/ Signal, 4-31, A-5

SCSI Parity Error, 4-50, A-8

SCSI Phase Mismatch - Initiator Mode, 4-50,
A-8

SCSI Reset Condition, 4-50, A-8

SCSI RST/ Received, 4-53, A-8

SCSI RST/ Signal, 4-30, A-5

SCSI SDPO/ Parity Signal, 4-30, A-5

SCSI SDP1 Signal, 4-32, A-5

SCSI Selected As ID, 4-59, A-9

SCSI Synchronous Offset Maximum, 4-60, A-
9

SCSI Synchronous Offset Zero, 4-60, A-9

SCSI Synchronous Transfer Period, 4-24, A-4

SCSI True End of Process, 4-37, A-6

SCSI valid, 4-27, A-4

Select with SATN/ on a Start Sequence, 4-18,
A-3

Selected, 4-50, 4-52, A-8

Selection or Reselection Time-out, 4-51,4-53,
A-8

Selection Response Logic Test, 4-59, A-9

Selection Time-Out, 4-57, A-9

Semaphore, 4-34, A-5

Shadow Register Test Mode, 4-39, A-6

SI_O/ Status, 4-28, A-4

SIDL Least Significant Byte Full, 4-30, A-5

SIDL Most Significant Byte Full, 4-32, A-5

Signal Process, 4-34, 4-36, A-5, A-6

Single Step Interrupt, 4-29, A-5

Single-step Interrupt, 4-46, A-7

Single-step Mode, 4-48, A-7

SLPAR High Byte Enable, 4-21, A-3

SLPAR Mode, 4-21, A-3

SMSG/ Status, 4-28, A-4

SODL Least Significant Byte Full, 4-30, A-5

SODL Most Significant Byte Full, 4-32, A-5

SODR Least Significant Byte Full, 4-30, A-5

SODR Most Significant Byte Full, 4-32, A-5

Software Reset, 4-33, A-5 ‘

Source I/O-Memory Enable, 4-45, A-7

SREQ/ Status, 4-28, A-4

SSEL/ Status, 4-28, A-4
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Start DMA Operation, 4-48
Start SCSI Transfer, 4-20, A-3
Start Sequence, 4-17, A-3

Synchronous Clock Conversion Factor, 4-22,

A-3
Target Mode, 4-18, A-3
Timer Test Mode, 4-63, A-10
TolerANT Enable, 4-62, A-10
Ultra SCSI Enable, 4-22, A-3

Unexpected Disconnect, 4-50, 4-53, A-8

Wide SCSI Receive, 4-22, A-3
Wide SCSI Send, 4-21, A-3
Won Arbitration, 4-30, A-5

Write and Invalidate Enable, 4-38, A-6

Registers, 2-21

see operating registers
Reliability, 1-4
REQ/, 3-8
REQ/ - GNT/, 1-1,2-2
Request, 3-8
Reselected bit, 4-50,4-52, A-8
Reserved Command, 2-3
Reset, 3-5
Reset SCSI Offset bit, 4-61, A-9
RESPIDO register, 4-58, A-9
RESPID1 register, 4-59, A-9
Response ID One register, 4-59, A-9
Response ID Zero register, 4-58, A-9
Revision Level bits, 4-37, A-6
ROM, 3-15
ROM Base Address Register, 2-27
ROM interface, 2-27
ROM pin, 2-27
ROM/Flash Interface Pins, 3-15
RST/, 3-5
RSTDIR, 3-13,3-14

S

SACK, 2-23

SACK/, 3-12

SACK!/ Status bit, 4-28, A-4
SATN/, 3-12

SATN/ Active, 4-52, A-8
SATN/ Active bit, 4-52, A-8
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SATN/ Status bit, 4-28, A-4
SBCL register, 4-28, A-4
SBDL register, 4-65, A-10
SBSY Status bit, 4-28, A-4
SBSY/, 3-12
SC_D/, 3-12
SC_D/ Status bit, 4-28, A-4
scatter/gather, 1-4
SCF2-0, 2-19
SCID register, 4-23, A-4
SCLK, 3-11
SCNTLO register, 4-17, A-3
SCNTLI1 Register, 2-10
SCNTLI1 register, 4-19, A-3
SCNTL2 register, 4-21, A-3
SCNTL3 Register, 2-19
SCNTL3 register, 4-22, A-3
SCRATCHA register, 4-44, A-7
SCRATCHB register, 4-65, A-10
SCRIPT RAM, 2-2
SCRIPTS instruction, 2-24
SCRIPTS Interrupt Instruction Received bit, 4-29,
A-5

SCRIPTS Processor, 2-8
SCRIPTS processor

instruction prefetching, 2-9

internal RAM for instruction storage, 2-8

performance, 2-8
SCRIPTS RAM, 2-8
Scripts RAM Disable, 3-18
SCSI

differential mode, 2-15

termination, 2-18

TolerANT technology, 1-3
SCSI ATN Condition - Target Mode, 4-50, A-8
SCSI ATN Condition bit, 4-50, A-8
SCSI Bus Control Lines register, 4-28, A-4
SCSI Bus Data Lines register, 4-65, A-10
SCSI bus interface, 2-15-2?
SCSI C_D/ Signal bit, 4-31, A-5
SCSI Chip ID register, 4-23, A-4
SCSI Clock, 3-11, 3-13,3-14
SCSI Control, 3-12, 3-13, 3-14
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SCSI Control Enable bit, 4-61, A-9
SCSI Control One register, 4-19, A-3
SCSI Control Three register, 4-22, A-3
SCSI Control Two register, 4-21, A-3
SCSI Control Zero register, 4-17, A-3
SCSI Controller, 2-8
SCSI core, 1-3
SCSI Data High impedance bit, 4-39, A-6
SCSI Destination ID register, 4-25, A-4
SCSI Disconnect Unexpected bit, 4-21, A-3
SCSI FIFO Test Read bit, 4-62, A-10
SCSI FIFO Test Write bit, 4-63, A-10
SCSI First Byte Received register, 4-26, A-4
SCSI Gross Error bit, 4-50, 4-52, A-8
SCSI High-Impedance Mode bit, 4-61, A-9
SCSII_O/ Signal bit, 4-31, A-5
SCSI Input Data Latch register, 4-64, A-10
SCSI instructions

block move, 5-4

I/0, 5-8

load/store, 5-23

memory move, 5-20

read/write, 5-13

transfer control, 5-16
SCSI Interrupt Enable One register, 4-51, A-8
SCSI Interrupt Enable Zero register, 4-50, A-8
SCSI Interrupt Pending bit, 4-34, A-5
SCSI Interrupt Status One register, 4-53, A-8
SCSI Interrupt Status Zero register, 4-52, A-8
SCSI interrupts, 2-23
SCSI Longitudinal Parity register, 4-54, A-8
SCSI Loopback Mode bit, 4-61, A-9
SCSI Low Level Mode bit, 4-62, A-9
SCSI MSG/ Signal bit, 4-31, A-5
SCSI Output Control Latch register, 4-27, A-4
SCSI Output Data Latch register, 4-64, A-10
SCSI Parity Control, 2-12
SCSI Parity Error bit, 4-50, A-8
SCSI Performance, 1-4
SCSI Phase Mismatch bit, 4-50, A-8
SCSI Reset Condition bit, 4-50, A-8
SCSI RST/ Received bit, 4-53, A-8
SCSIRST/ Signal bit, 4-30, A-5
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SCSI SCRIPTS, 1-3
SCSI SCRIPTS operation, 5-1
sample instruction, 5-2

SCSI SDP(/ Parity Signal bit, 4-30, A-5

SCSI SDP1 Signal bit, 4-32, A-5

SCSI Selected As ID bits, 4-59, A-9

SCSI Selector ID register, 4-27, A-4

SCSI Serial EEPROM Access, 2-28

SCSI Status One register, 4-31, A-5

SCSI Status Two register, 4-32, A-5

SCSI Status Zero register, 4-30, A-5

SCSI Synchronous Offset Maximun, 4-60, A-9

SCSI Synchronous Offset Zero bit, 4-60, A-9

SCSI Test One register, 4-60, A-9

SCSI Test Three register, 4-62, A-10

SCSI Test Two register, 4-61, A-9

SCSI Test Zero register, 4-59, A-9

SCSI Timer One register, 4-58, A-9

SCSI Timer Zero register, 4-57, A-9

SCSI Transfer register, 4-24, A-4

SCSI True End of Process bit, 4-37, A-6

SCSI Valid bit, 4-27, A-4

SCSI Wide Residue register, 4-55, A-8

SCTRL, 3-12,3-13, 3-14

SD/(15-0), 3-11,3-13,3-14

SDID register, 4-25, A-4

SDIR, 3-13

SDIR(15-0), 3-13

SDMS, 1-3

SDP/(1-0), 3-11

SEL, 2-22

Select with SATN/ on a Start Sequence bit, 4-18,
A-3

Selected bit, 4-50, 4-52, A-8

Selection of Cache Line Size, 2-6

Selection or Reselection Time-out bit, 4-51, 4-53,
A-8

Selection Response Logic Test bits, 4-59, A-9

Semaphore bit, 4-34, A-5

Serial EEPROM data format, 2-28, 2-29

Serial EEPROM Interface, 2-28

SERR/, 3-8

SFBR register, 4-26, A4
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Shadow Register Test Mode bit, 4-39, A-6
SI_O/, 3-12

SI_O/ Status bit, 4-28, A-4

SID, 2-28,2-29

SIDL Least Significant Byte Full bit, 4-30, A-5
SIDL Most Significant Byte Full bit, 4-32, A-5
SIDL register, 4-64, A-10

SIENO, 2-21

SIENO register, 4-50, A-8

SIEN1, 2-21

SIENI register, 4-51, A-8

SIGP bit, 4-34, 4-36, A-5, A-6

Single Step Interrupt bit, 4-29, A-5
single-ended operation, 2-15 .

Single-step Interrupt bit, 4-46, A-7

Single-step Mode bit, 4-48, A-7

SIP, 2-21,2-23

SISTO, 2-21,2-23,2-24

SISTO register, 4-52, A-8

SIST1, 2-21,2-23,2-24

SIST1 register, 4-53, A-8

Slow ROM pin, 3-18

SLPAR High Byte Enable, 4-21, A-3

SLPAR Mode bit, 4-21, A-3

SLPAR register, 4-54, A-8

SMSG/, 3-12

SMSG/ Status bit, 4-28, A-4

SOCL Least Significant Byte Full bit, 4-30, A-5
SOCL register, 4-27, A-4

SODL Most Significant Byte Full bit, 4-32, A-5
SODL Register, 2-24,2-25

SODL register, 4-64, A-10

SODR Least Significant Byte Full bit, 4-30, A-5
SODR Most Significant Byte Full bit, 4-32, A-5
Software Reset bit, 4-33, A-5

Source /O-Memory Enable bit, 4-45, A-7
Special Cycle Command, 2-3

SREQ, 2-23

SREQ/, 3-12

SREQ/ Status bit, 4-28, A-4

SRST/, 3-12

SSEL/, 3-12

SSEL/ Status bit, 4-28, A-4
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SSID register, 4-27, A-4

SSTATO register, 4-30, A-5S

SSTATI register, 4-31, A-5

SSTAT?2 register, 4-32, A-5

Stacked Interrupts, 2-23

Start DMA Operation bit, 4-48

Start SCSI Transfer, 4-20, A-3

Start Sequence bit, 4-17, A-3

STESTO register, 4-59, A-9

STEST]1 register, 4-60, A-9

STEST2 Register, 2-10

STEST2 register, 4-61, A-9

STEST3 register, 4-62, A-10

STIMEQO register, 4-57, A-9

STIMEI1 register, 4-58, A-9

Stop, 3-7

Subsystem ID, 2-28, 2-29

Subsystem Vendor ID, 2-28, 2-29

SVID, 2-28,2-29

SWIDE Register, 2-25

SWIDE register, 4-55, A-8

SXFER Register, 2-19

SXFER register, 4-24, A-4

SYMS53C876 Benefits, 1-4

SYMS53C876 Functional Signal Grouping, 3-3

SYMS3C876 Host Interface SCSI Data Paths, 2-
15

Synchronous Clock Conversion Factor bits, 4-22,
A-3

Synchronous data transfer rates, 2-19

Synchronous Operation, 2-19

Synchronous SCSI Receive, 2-15

Synchronous SCSI Send, 2-14

Synchronous Transfer Period bits, 4-24, A-4

System Pins, 3-5

T

Target Mode bit, 4-18, A-3
Target Ready, 3-7

TCK, 3-16

TDI, 3-16

TDO, 3-16

TEMP register, 4-38, A-6
Temporary register, 4-38, A-6

Index-11
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termination, 2-18
Terminator Networks, 2-18
Testability, 1-4
TESTIN/, 3-16
TGS, 3-13,3-14
Timer Test Mode bit, 4-63, A-10
timings
Ultra SCSI, 6-61
T™S, 3-16
TolerANT Enable bit, 2-20, 4-62, A-10
TolerANT SCSI, 1-3
TolerANT Technology, 1-3
benefits, 1-3
electrical characteristics, 6-8
Extend SREQ/SACK Filtering bit, 4-62, A-9
TolerANT Enable bit, 4-62, A-10
TolerANT technology, 1-5
Totem Pole Output, 3-4
TP2 -0, 2-19
Transfer Control Instructions, 5-16
and SCRIPTS instruction prefetching, 2-9
transfer rate
synchronous, 2-19
TRDY/, 3-7
Tri-State, 3-4
Typical SYMS53C876 Board Application, 1-2
Typical SYMS3C876 System Application, 1-2

U
Ultra SCSI, 1-1,1-3
Clock Conversion Factor bits, 4-23
Synchronous Transfer Period bits, 4-24
timings, 6-61
Ultra SCSI Enable bit, 4-22, A-3
Ultra SCSI Enable bit, 4-22, A-3
Ultra SCSI Synchronous Data Transfers, 2-19
Unexpected Disconnect bit, 4-50, 4-53, A-8

\Y%

VDD, 3-17
VDD-C, 3-17
VDD-IO, 3-17
VSS, 3-17
VSS-C, 3-17

Index-12

VSS-S, 3-17

A%
WATNY/ bit, 4-18, A-3
wide SCSI
Always Wide SCSI bit, 4-62, A-9
chained block moves, 2-24
Chained Mode bit, 4-21, A-3
Enable Wide SCSI bit, 4-23, A-3
SWIDE register, 4-55, A-8
Wide SCSI Receive bit, 4-22, A-3
Wide SCSI Send bit, 4-21, A-3
Wide SCSI Receive bit, 4-22, A-3
Wide SCSI Send bit, 4-21, A-3
Wide Ultra SCSI, 1-3
Wide Ultra SCSI Benefits, 1-3
Wide Ultra SCSI Enable bit, 2-20
Wide Ultra SCSI Mode Enable bit, 2-19
Wide Ultra SCSI Synchronous Data Transfers, 2-
19
Won Arbitration bit, 4-30, A-5
Write and Invalidate Enable bit, 4-38, A-6
WSR bit, 2-25
WSS flag, 2-24
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Sales Locations

A
For literature on any Symbios Logic product or service,

call our hotline toll-free
1-800-856-3093

North American Sales Locations

Western Sales Area

1731 Technology Drive, Suite 610

San Jose, CA 95110
(408) 441-1080

3300 Irvine Avenue, Suite 255
Newport Beach, CA 92660
(714) 474-7095

Eastern Sales Area
8000 Townline Avenue, Suite 209
Bloomington, MN 55438-1000
(612) 941-7075

17304 Preston Road, Suite 635
Dallas, TX 75252
(214) 733-3594

92 Montvale Avenue, Suite 3500
Stoneham, MA 02180-3623
(617) 438-0043

30 Mansell Court, Suite 220
Roswell, GA 30076
(404) 641-8001

International Sales Locations

European Sales Headquarters
Westendstrasse 193\I11
80686 Muenchen
Germany
011-49-89-547470-0

Asia/Pacific Sales Headquarters
37th Floor, Room 3702, Lippo Tower
Lippo Centre, 89 Queensway
Hong Kong
011-852-253-00727
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