






































































































































































































































Registers PRELIMINARY 
SCSI Registers 

Register 42h 
SCSI Interrupt Status Zero (SISTO) 
Read Only 

I �~�A� I �c�~� SEL RSL SGE UDC RST PAR 
5 4 3 2 1 0 

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

Reading the SISTO register returns the status of 
the various interrupt conditions, whether they are 
enabled in the SIENO register or not. Each bit set 
indicates occurrence of the corresponding condi­
tion. Reading the SISTO clears the interrupt sta­
tus. 

Reading this register clears any bits that are set at 
the time the register is read, but does not necessar­
ily clear the register because additional interrupts 
may be pending (the SYM53C876 SCSI functions 
stack interrupts). SCSI interrupt conditions are 
individually masked through the SIENO register. 

When performing consecutive 8-bit reads of the 
DSTAT, SISTO, and SISTI registers (in any 
order), insert a delay equivalent to I2CLK peri­
ods between the reads to ensure the interrupts 
clear properly. Also, if reading the registers when 
both the ISTAT SIP and DIP bits may not be set, 
read the SISTO and SISTI registers before the 
DSTAT register to avoid missing a SCSI interrupt. 
For more information on interrupts, refer to Chap­
ter 2, "Functional Description." 

Bit 7 MIA (Initiator Mode: Phase Mis­
match; Target Mode: SATNI Active) 

In initiator mode, this bit is set if the SCSI 
phase asserted by the target does not match the 
instruction. The phase is sampled when SREQ/ 
is asserted by the target. In target mode, this 
bit is set when the SATNI signal is asserted by 
the initiator. 

Bit 6 CMP (Function Complete) 
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This bit is set when an arbitration only or full 
arbitration sequence is completed. 

Bit S SEL (Selected) 

This bit is set when the SYM53C876 SCSI 
function is selected by another SCSI device. 
The Enable Response to Selection bit must be 
set in the SCID register (and the RESPIDreg­
ister must hold the chip's ID) for the 
SYM53C876 SCSI function to respond to 
selection attempts. 

Bit 4 RSL (Reselected) 

This bit is set when the SYM53C876 SCSI 
function is reselected by another SCSI device. 
The Enable Response to Reselection bit must 
be set in the SCID register (and the RESPID 
register must hold the chip's ID) for the 
SYM53C876 SCSI function to respond to 
res election attempts. 

Bit 3 SGE (SCSI Gross Error) 

This bit is set when the SYM53C876 SCSI 
function encounters a SCSI Gross Error Con­
dition. The following conditions can result in a 
SCSI Gross Error Condition: 

1. Data Underflow - reading the SCSI FIFO 
register when no data is present. 

2. Data Overflow - writing too many bytes to the 
SCSI FIFO, or the synchronous offset causes 
overwriting the SCSI FIFO. 

3. Offset Underflow - the SYM53C876 SCSI 
function is operating in target mode and a 
SACK! pulse is received when the outstanding 
offset is zero. 

4. Offset Overflow - the other SCSI device sends 
a SREQ/ or SACK! pulse with data which 
exceeds the maximum synchronous offset 
defined by the SXFER register. 

5. A phase change occurs with an outstanding 
synchronous offset when the SYM53C876 
SCSI function is operating as an initiator. 

6. Residual data in the Synchronous data FIFO -
a transfer other than synchronous data receive 
is started with data left in the synchronous data 
FIFO. 
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Bit 2 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). 

Bit 1 RST (SCSI RSTI Received) 

This bit is set when the SYM53C876 SCSI 
function detects an active SRSTI signal, 
whether the reset is generated external to the 
chip or caused by the Assert SRSTI 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 SRSTI signal. 

Bit 0 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. 
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Register 43h 
SCSI Interrupt Status One (SIST 1) 
Read Only 

Default >>> 
X X X X o o o o 

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

Reading the SISTI clears the interrupt condition. 

Bits 7-4 Reserved 

Bit 2 STO (Selection or Reselection Time­
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 
STIMEO register, bits 3-0, for more informa­
tion on the time-out timer. 

Bit 1 GEN (General Purpose Timer 
Expired) 

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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Bit 0 HTH (Handshake-to-Handshake 
Timer Expired) 
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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 STIMEO register, bits 7-4, 
for more information on the handshake-to­
handshake timer. 

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 (XORofword 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. H 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 selectionlreselection 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. 
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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 

o x x x 

Bits 7-4 TYP3-0 (ChipType) 

x 

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

o o x o 

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 
GPIO 1 if this bit is set, regardless of the state 
of Bit 1 (GPIO I_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 (GPIOO_EN). 

Bits S Reserved 

Bits 4, 2 GPI04_EN-GPI02_EN (GPIO 
Enable) 

General purpose control, corresponding to bit 
4 in the GPREG register and the GPI04 pin. 
GPI04 powers-up as a general purpos.e out­
put, and GPI03-2 power-up as general pur­
pose inputs. 

Bits 1-0 GPIOl_EN-GPIOO_EN (GPIO 
Enable) 

These bits power-up set, causing the GPIOI 
and G PIOO pins to become inputs. Resetting 
these bits causes GPIOI-O to become outputs. 
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Register 48h 
SCSI Timer Zero (STIMEO) 
Read/Write 

Bits 7-4 HTH (Handshake-to-Handshake 
Timer Period) 

These bits select the handshake-to-handshake 
time-out period, the maximum time between 
SCSI handshakes (SREQ/ to SREQ/ in target 
mode, or SACK! to SACK! in initiator mode). 
When this timing is exceeded, an interrupt is 
generated and the HTH bit in the SIST 1 regis­
ter is set. The following table contains time-out 
periods for the Handshake-to-Handshake 
Timer, the SelectioniReselection Timer (bits 3-
0), and the General Purpose Timer (STIMEI 
bits 3-0). For a more detailed explanation of 
interrupts, refer to Chapter 2, "Functional 
Description." 

SYM53C876 Data Manual 

HTH 7-4, Minimum Time-out Minimum Time-out 
SEL 3-0, (80 MHz Clock) with (80 MHz Clock) with 
GEN 3-0 scale factor bit reset scale factor bit set 

0000 Disabled Disabled 

0001 100 ~s 1.6 ms 

0010 200 J.1s 3.2ms 

0011 400 J.1S 6.4ms 

0100 800 J.1s 12.8 ms 

0101 .6ms 25.6 ms 

0110 3.2ms 51.2 ms 

0111 6.4ms 102.4 ms 

1000 12.8 ms 204.8 ms 

1001 25.6 ms 409.6 ms 

1010 51.2 ms 819.2 ms 

1011 102.4 ms 1.6 sec 

1100 204.8 ms 3.2 sec 

1101 409.6 ms 6.4 sec 

1110 19.2 ms 12.8 sec 

1111 1.6+ sec 25.6 sec 

These values are correct I] 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 selectionlreselection 
time-out period. When this timing (plus the 
200 Jls selection abort time) is exceeded, the 
STO bit in the SISTI register is set. For a 
more detailed explanation of interrupts, refer 
to Chapter 2, "Functional Description." 
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Register 49h 
SCSI Timer One (STIMEl) 
Read/Write 

x o o o o 

Bit 7 Reserved 

o o o 

Bit 6 HTHBA (Handshake-to-Handshake 
Timer Bus Activity Enable) 

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

Bit 5 GENSF (General Purpose Timer 
Scale Factor) 

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

Bit 4 HTHSF (Handshake to Handshake 
Timer Scale Factor) 

Setting this bit causes this timer to shift by a 
factor of 16. Refer to the STIMEO 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 SISTI register is set. Refer to the table 
under STIMBO, 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. 

Register 4Ah 
Response ID Zero (RESPIDO) 
Read/Write 

I 
10 

I 
10 

I 
10 10 10 10 10 10 

7 6 5 4 3 2 0 
Default»> 

X X X X X X X X 

RESPIDO and RESPID 1 contain the selection or 
res election 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 RESPID 1 rep­
resenting ID 15 and the least significant bit of 
RESPIDO representing ID o. 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 
RESPID 1 and RESPIDO registers. However, the 
chip can arbitrate with only one ID value in the 
SCID register. 
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Register 4Bh 
Response ID One (RESPIDl) 
Read/Write 

I : I ~ I : I ~ I ~ 
Default >>> 

X X X X X 

ID 
10 

X X X 

RESPIDO and RESPID 1 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 RESPID 1 rep­
resenting ID 15 and the least significant bit of 
RESPIDO representing ID O. 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 
RESPID 1 and RESPIDO registers. However, the 
chip can arbitrate with only one ID value in the 
SCID register. 
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Register 4Ch 
SCSI Test Zero (STESTO) 
Read Only 

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 res election 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. 

Bit 3 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. 

Bit 2 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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Bit 1 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. 

Bit 0 SOM (SCSI Synchronous Offset 
Maximum) 
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This bit indicates that the current synchronous 
SREQISACK 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. 

Register 4Dh 
SCSI Test One (STESTl) 
Read/Write 

Bit 7 SCLK 

When set, this bit disables the external SCLI< 
(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. 

Bit 6 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. 

Bit 5 Reserved 

Bit 4 Reserved 

Bit 3 DBLEN (SCLK Doubler Enable) 

This hit, 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 DBl..EN and 
SeLK. Double Select DBLSEL bits must be 
set in either SCSI function to get the internal 
80 MHz SCSI clock. 

Bit 2 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 1-0 Reserved 

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 (STEST 1, 
bit 3). 

2. Wait 20 Jls. 

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 (STESTI, 
bit 2). 

6. Clear the Halt SCSI clock bit. 
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Register 4Eh 
SCSITestTwo (STEST2) 
Read/Write 

I S~E I R~F DlF SLB SZM AWS EXT LOW 
5 4 3 2 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. 

Bit 6 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. 

Bit 5 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/, SSEU, and SRSTI 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. 

Bit 4 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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Bit 3 SZM (SCSI High-Impedance Mode) 

Setting this bit places all the open-drain 
48 rnA SCSI drivers into a high-impedance 
state. This is to allow internal loop back mode 
operation without affecting the SCSI bus. 

Bit 2 AWS (Always Wide SCSI) 

When this bit is set, all SCSI information 
transfers are done in 16-bit wide mode. This 
includes data, message, command, status and 
reserved phases. Normally, deassert this bit 
since 16-bit wide message, command, and sta­
tus phases are npt supported by the SCSI spec­
ifications. 

Bit 1 EXT (Extend SREQ/SACK 
Filtering) 

Symbios Logic TolerANT SCSI receiver tech­
nology includes a special digital filter on the 
SREQI and SACKJ pins which causes the dis­
regarding of glitches on de asserting edges. Set­
ting this bit increases the filtering period from 
30ns to 60ns on the deasserting edge of the 
SREQI and SACKJ 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. 

Bit 0 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: It is not necessary to set this bit for access 
to the SCSI bit-level registers (SODL, 
SBCL, and input registers). 
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Register 4Fh 
SCSITestThree (STEST3) 
Read/Write 

I 
TE I S~R HSC OSI OIFF TIM CSF STW 
7 5 4 3 2 0 

Default >>> 

0 0 0 0 X 0 0 0 

Bit 7 TE (TolerANT Enable) 

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 
Name 

SODL 

SODLO 

SODLI 

Register 
Operation 

Read 

Read 

Read 

FIFO Bits 

15-0 

7-0 

15-8 

FIFO 
Function 

Unload 

Unload 

None 
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Bit 5 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 Inn during a power down mode. 

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-I. In order to select the SYM53C876 
SCSI function while this bit is set, the 
SYM53C876 SCSI function's SCSI ID and 
the initiator's SCSI ID must both be asserted. 
Assert this bit in SCSI-2 systems so that a sin­
gle bit error on the SCSI bus is not interpreted 
as a single initiator response. 

Bit 3 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. 

Bit 2 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. 

Bit 1 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 
SSTAT2 are cleared. 
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Bit 0 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. 

Register 
Name 

SODL 

SODLO 

SODLI 

Register 
Operation 

Write 

Write 

Write 

FIFO Bits 

15-0 

7-0 

15-8 

FIFO 
Function 

Load 

Load 

None 
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Register SOh-SIh 
SCSI Input Data Latch (SIDL) 
Read Only 

This register is used primarily for diagnostic test­
ing, programmed 110 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. 
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Registers S4h-S 5h 
SCSI Output Data Latch (SODL) 
Read/Write 

This register is used primarily for diagnostic test­
ing or programmed 1/0 operation. Data written to 
this register is asserted onto the SCSI data bus by 
setting the Assert Data Bus bit in the SCNTLI 
register. This register is used to send data via pro­
grammed 110. 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 liD. This register can also be used for 
diagnostic testing or in low level mode. The power­
up value of this register is indeterminate. 
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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 
ReadlWrite 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 CTEST2 bit 3 only causes the base 
address to appear in the SCRATCHB 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 .Regislers 

Registers 60h-7Fh 
Scratch Registers C-J 
(SCRATCHC-SCRATCHD 
Read/Write 

PREliMINARY 

These registers are general-purpose scratch regis­
ters for user-defined functions. They are accessible 
through Read-Modify-Write functions. 
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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 loop back 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 
SYM53C876 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. 
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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: 

• Block Move--used to move data between the 
SCSI bus and memory 

• I/O or ReadlWrite--causes the SYM53C876 
to trigger common SCSI hardware sequences, 
or to move registers 

• Transfer Control-allows SCRIPTS 
instructions to make decisions based on real 
time SCSI bus conditions 

• Memory Move-causes the SYM53C876 to 
execute block moves between different parts of 
main memory 

• 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. 
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PRELIMINARY 

Sample Operation 

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

1. The host CPU, through programmed 110, 
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. 
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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. 
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SCSI SCRIPTS 

System Processor ~, 
System Memory S' 

~ (or Internal RAM) y 
SCSI Initiator Write Example S 

• select ATN 0, al,-addr 
t Fetch 

• move 1, identify-msg_but, when MSG_OUT SCRIPTS • move 6, cmd_but, when CMD --
• move 512, data_but, when DATA_OUT e SYM53C876 SCSI • move 1, staUn_but, when STATUS 
• move 1, msgjn_but, when MSGJN m Bus • move SCNTL2 & 7F to SCNTL2 
• clear ACK 
• wait disconnect alt2 

B • int 10 

U ~ Data Structure 
Message Buffer S ............ 
Command Buffer 

~ 
... 

Data Buffer 
Status Buffer 

(Data is not fetched across syst em 
bus if internal RAM is enabled) 

Figure 5-1: SCRIPTS Overview 
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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 110 space. When data is moved onto 
the SCSI bus, SIOM controls whether that data 
comes from 110 or memory space. When data is 
moved off of the SCSI bus, DIOM controls 
whether that data goes to 110 or memory space. 

First Dword 

Bits 31-30 Instruction Type-Block Move 

Bit 29 Indirect Addressing 

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

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

Direct 
The byte count and absolute address are as 
follows. 

Command I Byte Count 

Address of Data 

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

Command I Byte Count 

Address of Pointer to Data 
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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 110 driver builds a structure of 
addresses for an 110 rather than treating each 
address individually. 

Note: It is 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 
negative values are allowed, but bits 31-24 are 
ignored. 

Command Not Used 

Don't Care Table Offset 

Note: It is not permitted to use indirect and table 
indirect addressing simultaneously; use 
only one addressing method at a time. 

SYM53C8876 Data Manual 



PREUMINARY SCSI SCRIPTS Instruction Set 
Block Move Instructions 

1/0 
C/O 

MSGI 
Op Code 

Table Indirect Addressing 
Indirect Addressing (53C700 compatible) 

o -Instruction Type - Block Move 
o -Instruction Type - Block Move 

24-bit Block Move byte counter 

DSPS Register 

Figure 5-2: Block Move Instruction Register 

Prior to the start of an 110, load the Data 
Structure Base Address register (DSA) with 
the base address of the 110 data structure. Any 
address on a long word boundary is allowed. 

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

For aMOVE instruction, the 24-bit byte 
count is fetched from system memory. Then 
the 32-bit physical address is brought into the 
SYM53C876. Execution of the move begins at 
this point. 
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SCRIPTS can directly execute operating sys­
tem 110 data structures, saving time at the 
beginning of an 110 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 I Byte Count 

Physical Data Address 
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Bit 27 Op Code 

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

Target Mode 

OPC Instruction Defined 

o MOVE 

1 CHMOV 

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

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

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

a. If the SCSI Group Code is either Group 0, 
Group 1, Group 2, or Group 5, 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 
(VUEO) 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 OOOOOOh, an illegal 
instruction interrupt is generated. 

4. The SYM53C876 transfers the number of 
bytes specified in the DBC register starting at 
the address specified in the DNAD register. If 
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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 SATNI 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 SCNTLI register controls 
whether the SYM53C876 halts on these 
conditions immediately, or waits until 
completion of the current Move. 

Initiator Mode 

oPc Instruction Defined 

o 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 SREQI asserted) for which 
the SYM53C876 has not yet transferred data 
by responding with a SACKI. 

3. The SYM53C876 compares the SCSI phase 
bits in the DCMD register with the latched 
SCSI phase lines stored in the SSTATI 
register. These phase lines are latched when 
SREQI is asserted. 

4. If the SCSI phase bits match the value stored 
in the SSTATI 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 SCSI Wide Residue Data Register 
during a receive operation, or in the SCSI 
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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. 

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

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

7. When the SYM53C876 is performing a block 
move for Message-In phase, it does not 
deassert the SACK! signal for the last SREQ/ 
SACK handshake. Clear the SACK signal 
using the Clear SACK 110 instruction. 

Bits 26-24 SCSI Phase 

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 
SSTATI 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 CID 110 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 
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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. 

Second Dword 

Bits 31-0 Start Address 

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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1/0 Instructions 

First Dword 

Bits 31-30 Instruction Type - 1/0 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 ReadIWrite instructions, and are 
described in that section. 

Target Mode 

OPC2 OPC1 OPCO Instruction Defined 

0 0 0 Reselect 

0 0 1 Disconnect 

0 1 0 Wait Select 

0 1 1 Set 

1 0 0 Clear 

Reselect Instruction 

1. The 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 res elect 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 
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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. 

Wizit Select Instruction 

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

2. If reselected, 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 SATNI bits are set, the corre­
sponding bits in the SOCLregister are set. Do not 
set SACK! or SATNI 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 SATNI bits are set, the corre­
sponding bits are cleared in the SOCL register. Do 
not set SACK! or SATNI 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. 
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t DCMD Register ~I· DBC Register ~I 
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

RES RES RES RES 

Set/Clear ATNI 

Set/Clear ACK/ 

Set/Clear Target Mode 

Set/Clear Carry 

Encoded Destination 10 0 
Encoded Destination 10 1 

Encoded Destination 10 2 
Encoded Destination 103 

Reserved 
Reserved 

Reserved 
Reserved 

Select with ATNI 
Table Indirect Mode 

Relative Address Mode 
Op Code bit 0 

Op Code bit 1 
Optode bit 2 

1 - Instruction Type - 110 
o -Instruction Type - 110 

Second 32-bit word of the liD instruction 

32-bit Jump Address 

Figure 5-3: VO Instruction Register 
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Initiator Mode 

OPC2 OPC1 OPCD Instruction Defined 

0 0 0 Select 

0 0 1 Wait Disconnect 

0 1 0 Wait Reselect 

0 1 1 Set 

1 0 0 Clear 

Select Instruction 

1. The 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 SYM53C876 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 res elected, or to target 
mode if it is selected. 

4. If the Select with SATNI field is set, the 
SATNI signal is asserted during the selection 
phase. 

W&it Disconnect Instruction 

The SYM53C876 waits for the target to perform a 
"legal" disconnect from the SCSI bus. A "legal" 
disconnect occurs when SBSYI and SSEU 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 
res elected, 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. If the 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 theWait 
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 SATNI 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 SATNI 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 SCNTL3 value, SCSI ID, 
synchronous offset and synchronous period are 
loaded from this address. Prior to the start of 
an I/O, load the DSA with the base address of 
the I/O data structure. Any address on a long­
word boundary is allowed. Mter 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 110 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. 

Config ID I Off~etl 
perIod 

(00) 

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 Man ual 

Direct 
Uses the device ID and physical address in the 
instruction. 

Command lID I NotUsed I Not Used 

Absolute Alternate Address 

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

Command I 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 

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 l Table Offset 

Alternate Jump Offset 

Bit 24 Select with ATNI 
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This bit specifies whether SATNI 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 110 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 1/0 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 
SYM53C876 as an initiator device (this clears 
bit 0 of the SCNTLO register). 

Bits 8-7 Reserved 

Bit 6 Set/Clear SACKI 

Bits 5-4 Reserved 

Bit 3 Set/Clear SATNI 
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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 SATNI 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 
SATNI on the SCSI bus. The Clear instruction 
is used to deassert SACK! and/or SATNI on 
the SCSI bus. 

Since SACK! and SATNI 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 
res election fails. 

If relative or table relative addressing is used, 
this value is a 24-bit signed offset relative to the 
current nsp register value. 
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Read/Write Instructions 

ReadlWrite Instructions 
The ReadlWrite instruction supports addition, 
subtraction, and comparison of two separate values 
within the chip. It performs the desired operation 
on the specified register and the SFBR register, 
then stores the result back to the specified register 
or the SFBR. If the COM bit (DCNTL, bit 0) is 
cleared, ReadlWrite instruction can not be used. 

First Dword 

Bits 31-30 Instruction Type - Read/Write 
Instruction 

The ReadlWrite instruction uses operator bits 
26 through 24 in conjunction with the op code 
bits to determine which instruction is currently 
selected. 

Immediate Data 

AO~ 
A1 / 

Reserved 
(must be O) 

A2 Register 

SYM53C876 Data Manual 

A3 Address 
-A4 / 

A~ 
A6 

use dataB/SFBR 
Operator 0 

Operator 1 
Operator 2 

OpCode bit 0 
Op Code bit 1 

Op Code bit 2 
1 - Instruction Type - R/W 

0- Instruction Type - R/W 

Figure 5-4: ReadIWrite Instruction Register 
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Bits 29-27 Op Code 

The combinations of these bits determine if the 
instruction is a ReadlWrite or an I/O instruc­
tion. Op codes 000 through 100 are considered 
I/O 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 
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This field contains the 32-bit destination 
address where the data is to move. 

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 
OxFF, and add 1 to the resulting value. This creates 
the 2'8 compliment of the subtrahend. The two val­
ues are then added to obtain the difference. 

Move to/from SFBR Cycles 

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

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

• Move to/from the SFBR fromlto any other 
register. 

• Alter the value of a register with AND/OR! 
ADDIXOR!SHIFT LEFT/SHIFT RIGHT 
operators. 

• After moving values to the SFBR, the compare 
and jump, call, or similar instructions are used 
to check the value. 

• A Move-to-SFBR followed by a Move-from­
SFBR is used to perform a register to register 
move. 
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Table 5-1: ReadIWrite Instructions 

Op Code 111 Op Code 110 
Read Modify Write Move to SFBR Operator 

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

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

010 OR data with register and OR data with register and 
place the result in the same place the result in the SFBR 
register. Syntax: "Move register. Syntax: "Move 
RegA I data8 to RegA" RegA i data8 to SFBR" 

011 XOR data with register and XOR data with register and 
place the result in the same place the result in the SFBR 
register. Syntax: "Move register. Syntax: "Move 
RegA XOR data8 to RegA" RegA XOR data8 to SFBR" 

100 AND data with register and AND data with register and 
place the result in the same place the result in the SFBR 
register. Syntax: "Move register. Syntax: "Move 
RegA & data8 to RegA" RegA & data8 to SFBR" 

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

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

111 Add data to register with Add data to register with 
carry and place the result in carry and place the result in 
the same register. Syntax: the SFBR register. Syntax: 
"Move RegA + data8 to "Move RegA + data8 to 
RegA with carry" SFBR with 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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Op Code 101 
Move from SFBR 

Move data into register. 
Syntax: "Move data8 to 
RegA" 

Shift the SFBR register one 
bit to the left and place the 
result in the register. Syntax: 
"Move SFBR SHL RegA" 

OR data with SFBR and 
place the result in the regis-
ter. Syntax: "Move SFBR I 
data8 to RegA" 

XOR data with SFBR and 
place the result in the regis-
ter. Syntax: "Move SFBR 
XOR data8 to RegA" 

AND data with SFBR and 
place the result in the regis-
ter. Syntax: "Move SFBR & 
data8 to RegA" 

Shift the SFBR register one 
bit to the right and place the 
result in the register. Syntax: 
"Move SFBR SHR RegA" 

Add data to SFBR without 
carry and place the result in 
the register. Syntax: "Move 
SFBR + data8 to RegA" 

Add data to SFBR with 
carry and place the result in 
the register. Syntax: "Move 
SFBR + data8 to RegA with 
carry" 
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Transfer Control 
Instructions 

First Dword 

Bits 31-30 Instruction Type - Transfer Con­
trol Instruction 

Bits 29-27 Op Code 

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

OPC2 OPC1 OPCD Instruction Defined 

0 0 0 Jump 

0 0 1 Call 

0 1 0 Return 

0 1 1 Interrupt 

1 X X Reserved 
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Jump Instruction 

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 TruelFalse bit 
fields. If the comparisons are true, the it loads 
the DSP register with the contents of the 
DSPS register. The DSP register now contains 
the address of the next instruction. 

2. If the comparisons are false, the SYM53C876 
fetches the next instruction from the address 
pointed to by the DSP register, leaving the 
instruction pointer unchanged. 

Call Instruction 

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 and that address value becomes the 
address of the next instruction. 

When the SYM53C876 executes a Call 
instruction, the instruction pointer contained 
in the DSP register is stored in the TEMP reg­
ister. Since the TEMP register is not a stack 
and can only hold one 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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t DCMO Register ~I" OBC Register ~I 
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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Mask for compare 

Wait for Valid Phase 
Compare Phase 

Compare Data 
Jump if: True=1, False=O 

Interrupt on the Fly 
Carry Test 

o (Reserved) 
Relative addressing mode 

VO 
C/O 

MSG 
Op Code bit 0 

OpCode bit 1 
Op Code bit 2 

o -Instruction Type - Transfer Control 
1- Instruction Type - Transfer Control 

DSPS Register 

Data to be compared 
with the SCSI First 

Byte Received 

Figure 5-5: Transfer Control Instruction 
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Return Instruction 

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 TruelFalse 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 
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a. The SYM53C876 can doa true/false 
comparison of the ALU carry bit, or 
compare the phase and/or data as defined 
by the Phase Compare, Data Compare, 
and TruelFalse bit fields. If the 
comparisons are true, the SYM53C876 
generates an interrupt by asserting the 
IRQ! signal. 

c. The 32-bit address field stored in the 
DSPSregister (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. 

Interrupt on-the-Fly 

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 
TruelFalse 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 SREQ/ is asserted. 
Comparisons can be performed to determine 
the SCSI phase actually being driven on the 
SCSI bus. The following table describes the 
possible combinations and their 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 CID 1/0 SCSI Phase 

0 0 0 Data-Out 

0 0 1 Data-In 

0 1 0 Command 

0 1 1 Status 

I 0 0 Reserved-Out 

I 0 1 Reserved-In 

1 1 0 Message-Out 

1 I 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 nsp 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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Transfer Control Instructions 

Jump/Call an Absolute Address 
Start execution at the new absolute address. 

Command I 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 Carry Test 

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

0 False Jump Taken 

0 True No Jump 

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 ifTruelFalse 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 SREQI) 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 SATN/ signal. 
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Bit 16 Wait ForValid 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 01111111 b 
and data compare value of IXXXXXXXb 
allows the SCRIPTS processor to determine 
whether or not the high order bit is set while 
ignoring the remaining bits. 

Bits 7-0 Data Compare Value 

This 8-bit field is the data 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. 

Second Dword 

Bits 31-0 Jump Address 
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This 32-bit field contains the address of the 
next instruction to fetch when a jump is taken. 
Once the SYM53C876 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. 

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 110 space. By set­
ting these bits appropriately, data may be moved 
within memory space, within 110 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(I-O) 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 
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Memory Move Instructions 

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. 

ReadlWrite 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 110 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 ReadlWrite operations. To 
load the SFBR with a byte stored in system mem-
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ory, first move the byte to an intermediate 
SYM53C876 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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t DCMOReglster ~I" OtiC Register 

31 30 29 27 26 2524 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 

No Flush 
o (Reserved) 24-bit Memory Move byte counter 

o (Reserved) 
o (Reserved) 

o (Reserved) 
o - Instruction Type - Memory Move 

1 - Instruction Type - Memory Move 
1 - Instruction Type - Memory Move 

DSPS Register 

TEMP Register 

Figure 5-6: Memory Move Instructions 
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Load and Store Instructions 

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, AD Number of bytes allowed to load/store 

00 One, two, three or four 

01 One, two, or three 

10 One or two 

11 One 

The SIOM and DIOM bits in the DMODE regis­
ter determine whether the destination or source 
address of the instruction is in Memory space or 
110 space, as illustrated in the following table. The 
Load/Store utilizes the PCI commands for liD 
READ and 110 WRITE to access the liD space. 

Table 5-2: 

Bit Source 

SIOM (Load) memory 

DIOM (Store) register 
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Destination 

register 

memory 

First Dword 

Bit 31-29 Instruction Type 

These bits should be Ill, 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-AO 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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PREUMINARY 

Bits 31-0 MemorylIO Address I DSA Offset 

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

t DCMO Register ~ I" lIIIe Register ~I 
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

5-24 

AO~ 
A1 / 

A2 Register 
A3 Address 

AS 
U 

o (Reserved) 
loadlStore 

No Flush 
0- Reserved 

0- Reserved 
DSA Relative 

1 :] Instruction Type -load and Store 

DSPS Register - Memoryl va AddresslOSA Offset 

8 

Figure 5-7: Load and Store Instruction Format 

Byte Count 
(Number of bytes 

to load/store) 
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PREUMINARY 

Chapter 6 

Electrical Characteristics 

DC Characteristics 
Table 6-1: Absolute Maximum Stress Ratings 

Symbol Parameter Min Max Unit 

T STG Storage temperature -55 150 °C 

VDD Supply voltage -0.5 7.0 V 

VIN Input Voltage Vss - 0.5 VDD + 0.5 V 

ILP* Latch-up current ± 150 rnA 

ESD** Electrostatic discharge 2K V 

Electrical Characteristics 
DC Characteristics 

Test Conditions 

MIL-STD 883C, 
Method 3015.7 

Stresses beyond those listed above may cause permanent damage to the device. These are stress ratings onlyjfunctionaloperation 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 < BV 

** SCSI pins only 

Symbol Parameter 

VDD Supply voltage 

IDD Supply current (dynamic) 

Supply current (static) 

TA Operating free air 

aJA Thermal resistance Gunc-
tion to ambient air) 

Table 6-2: Operating Conditions 

Min Max 

4.75 5.25 

150 

1 

0 70 

50 

Conditions that exceed the operating limits may cause the device to function incorrectly 

SYM53C876 Data Manual 

Unit Test Conditions 

V 

rnA 

rnA 

°c 

°CIW 

6-1 



Electrical Characteristics 
DC Characteristics 

Table 6-3: 

Symbol Parameter 

V1H Input high voltage 

VIL Input low voltage 

VOH* Output high voltage 

VOL Output low voltage 

Ioz Tristate leakage 

*TolerANT active negation enabled 

PREUMINARY 

SCSI Signals - SD(15-0)/, SDP(l-O)/, SREQI SACK! 

Min Max Unit Test Conditions 

2.0 Voo + 0.5 V 

Vss - 0.5 0.8 V 

2.5 3.5 V 2.5mA 

Vss 0.5 V 48mA 

-10 10 JJA 

Table 6-4: SCSI Signals - SMSG, SI_O/, SC_D/, SATN/, SBSY/, SSEU, SRSTI 

Symbol Parameter Min Max Unit Test Conditions 

VIH Input high voltage 2.0 Voo + 0.5 V 

V1L Input low voltage Vss - 0.5 0.8 V 

VOL Output low voltage Vss 0.5 V 48mA 

Ioz Tristate leakage -10 10 JJA 
(SRST/only) -500 -50 

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

Symbol Parameter Min Max Unit Test Conditions 

VIH Input high voltage 2.0 Voo + 0.5 V 

VIL Input low voltage Vss - 0.5 0.8 V 

lIN Input leakage -10 10 JJA 

Note: SCLK has a 100 f.I.A pull-up that is enabled when TESTIN is low. GNTI and IDSEL have 25 f.I.A pull-ups that are enabled 
when TESTIN is low. TESTIN has a 100 J1A. pull-up that is always enabled. 
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Symbol Parameter 

CI Input capacitance of 
input pads 

CIO Input capacitance of 110 
pads 

Table 6-7: 

Symbol Parameter 

VOH Output high voltage 

VOL Output low voltage 

Ioz Tristate leakage 

PRELIMINARY 

Table 6-6: Capacitance 

Min Max 

7 

10 

Output Signal - INTAI, INTB/, REQI 

Min Max 

2.4 VDD 

Vss 0.4 

-10 10 

Unit 

pF 

pF 

Unit 

V 

V 

JJA 

Electrical Characteristics 
DC Characteristics 

Test Conditions 

Test Conditions 

-16mA 

16mA 

Note: REQI, INTAI, and INTBI have 100 J1A pull-ups that are enabled when TESTIN is low. INTAI and INTBI can be enabled 
with a register bit as an open drain output with an internal 100 J1A pull-up. 

Table 6-8: Output Signals - SDIR(lS-O), SDIRPO/l, BSYDIR, SELDIR, RSTDIR, TGS, IGS, MAS/(l-O), 
MCEI, MOECTESTOUT, MWEI 

Symbol Parameter Min Max Unit Test Conditions 

VOH Output high voltage 2.4 VDD V -4mA 

VOL Output low voltage Vss 0.4 V 4mA 

Ioz Tristate leakage -10 10 JJA 

Note: Each of these output signals have a 100 J1A pull-up that is enabled when TESTIN is low. 

Table 6-9: Output Signal - SERRI 

Symbol Parameter Min Max Unit Test Conditions 

VOL Output low voltage Vss 0.4 V 16mA 

Ioz Tristate leakage -10 10 

Note: SERRI has a 25 J1A pull-up that is enabled when TESTIN is low. 
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Electrical Characteristics 
DC Characteristics 

PREUMINARY 

Table 6-10: Bidirectional Signals - AD(31-0), C_BE/(3-0), FRAME/, IRDY/, TRDY/, DEVSEU, STOP/, 
PERRI,PAR 

Symbol Parameter Min Max Unit Test Conditions 

V1H Input high voltage 2.0 Voo + 0.5 V 

V1L Input low voltage Vss - 0.5 0.8 V 

VOH Output high voltage 2.4 Voo V 16rnA 

VOL Output low voltage Vss 0.4 V 16rnA 

Ioz Tristate leakage -10 10 J.lA 

Note:All the s£gnals t"n this table have 25 J,1A pull-ups that are enabled when TESTIN is low 

Table 6-11: Bidirectional Signals - GPIOO_FETCHI, GPI01_MASTERI, GPI02, GPI03, GPI04 

Symbol Parameter Min Max Unit Test Conditions 

V1H Input high voltage 2.0 Voo + 0.5 V 

V1L Input low voltage Vss - 0.5 0.8 V 

VOH Output high voltage 2.4 Voo V -16 rnA 

VOL Output low voltage Vss 0.4 V 16rnA 

Ioz Tristate leakage -10 10 J.lA 

Note:All the signals in this table have 25 J1A pull-ups that are enabled when TESTIN is low 
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PREUMINARY Electrical Characteristics 
DC Characteristics 

Table 6-12: Bidirectional Signals - MAD(7-0) 

Symbol Parameter Min Max Unit Test Conditions 

V1H Input high voltage 2.0 VDD + 0.5 V 

VIH Input high voltage- 3.85 VDD + 0.5 V 
external memory pull-
downs 

V1L Input low voltage Vss - 0.5 0.8 V 

V1L Input low voltage - exter- Vss - 0.5 1.35 V 
nal memory pull-downs 

VOH Output high voltage 2.4 VDD V -4mA 

VOL Output low voltage Vss 0.4 V 4mA 

loz Tristate leakage -10 10 J.LA 

Note:All the signals in this table have 100 J1A pull-ups that are enabled when TESTIN is low 

Table 6-13: Input Signals - TDI, TMS, TCK 

Symbol Parameter Min Max Unit Test Conditions 

V1H Input high voltage 3.85 VDD + 0.5 V 

V1L Input low voltage Vss - 0.5 1.35 V 

lIN Input leakage -800 -200 J.LA 

Table 6-14: Output Signal - TDO 

Symbol Parameters Min Max Units Test Conditions 

VOH Output high voltage VDD - 0.5 VDD V -4mA 

VOL Output low voltage Vss 0.5 V 4mA 

loz Tristate leakage -10 10 J.LA 
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Electrical Characteristics PREUMINARY 
3.3 Volt PCI DC Characteristics 

3.3 Volt PCI DC Characteristics 
These characteristics apply whenever a VOD source of 3.3 volts is supplied to the VOD-I pins of the 
SYM53C876. 

Table 6-15: Bidirectional Signals-AD(31-0), C_BE(3-0)f, FRAME!, IRDYf, TRDYf, DEVSEU, STOPf, 
PERRI,PAR 

Symbol Parameter Min Max Units Test Conditions 

V1H Input high voltage 0.5Voo Voo + 0.5 V 

V1L Input low voltage -0.5 0.3Voo V 

VOH Output high voltage 0.9Voo V IOH=-0.5 rnA 

VOL Output low voltage 0.1 Voo V IOL=1.5 rnA 

Ioz Tristate leakage -10 10 ~ 

Table 6-16: Input Signals-CLK, GNTf, IDSEL, RSTf 

Symbol Parameter Min Max Units Test Conditions 

V1H Input high voltage 0.5Voo Voo + 0.5 V 

V1L Input low voltage -0.5 0.3VOO V 

lIN Input leakage -10 10 ~ 

Table 6-17: Output Signals-INTAI, INTB, REQf 

Symbol Parameter Min Max Units Test Conditions 

VOH Output high voltage 0.9Voo V IOH=-0.5 rnA 

VOL Output low voltage O. IVOD V IOL=I.5 rnA 

loz Tristate leakage -10 10 ~ 
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Symbol 

VOL 

IOZ 

Parameter 

Output low voltage 

Tristate leakage 

SYM53C876 Data Manual 

PREUMINARY 

Table 6-18: Output Signal-SERRI 

Min Max 

0.1 VDD 

-10 10 

Electrical Characteristics 
3.3 Volt PCI DC Characteristics 

Units Test Conditions 

V 
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Electrical Characteristics PREUMINARY 
TolerANT Technology Electrical Characteristics 

TolerANT Technology Electrical Characteristics 
Table 6-19: TolerANT Technology Electrical Characteristics 

Symbol Parameter Min Max Units Test Conditions 

VOH 
1 Output high voltage 2.5 3.5 V IOH = 2.5 rnA 

VOL Output low voltage 0.1 0.5 V IOL= 48 rnA 

VIH Input high voltage 2.0 7.0 V 

VIL Input low voltage -0.5 0.8 V Referenced to V ss 

V1K Input clamp voltage -0.66 -0.77 V VDD = 4.75; 
II = -20 rnA 

VTH Threshold, high to low 1.1 1.3 V 

VTL Threshold, low to high 1.5 1.7 V 

VTH- Hysteresis 200 400 mV 
VTL 

IOH 1 Output high current 2.5 24 rnA VOH = 2.5V 

IOL Output low current 100 200 rnA VOL =0.5V 

IOSH 
1 Short-circuit output 625 rnA Output driving low, 

high current pin shorted to VDD 
supplr 

IOSL Short-circuit output low 95 rnA Output driving 
current high, pin shorted to 

Vss supply 

ILH Input high leakage 10 fJA -0.5 < VDD < 5.25 

VpIN = 2.7V 

ILL Input low leakage -10 fJA -0.5 < VDD < 5.25 

VPIN = 0.5V 

RI Input resistance 20 Mil SCSI pins3 

Cp Capaci,tance per pin 10 pF PQFP 

tRI Rise time, 10% to 90% 9.7 18.5 ns Figure 7-1 

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

dVH/dt Slew rate, low to high 0.15 0.49 V/ns Figure 7-1 

dVIidt 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 outputs only: Data, Parity, SREQI, SACK! 

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

3 SCSI RESET pin has 10 k{J pull-up resistor 
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PREUMINARY Electrical Characteristics 
TolerANT Technology Electrical Characteristics 

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

Symbol Parameter Min Max Units Test Conditions 

Latch-up 150 rnA 

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, 

1 Acuve negation outputs only: Data, Pan'ty, SREQ/, SACKI 

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

3 SCSI RESET pin has 10 kn pull-up resistor 

REQ/ or ACKllnput 

*tl is the input filtering period 

Figure 6-1: Rise and Fall Time Test Conditions 

2,5V 

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

1.1 1.3 

I I 
1.5 1.7 

Input Voltage (Volts) 

Figure 6-3: Hysteresis of SCSI Receiver 

~O~----~--~----r----~---~ 

I +20 .. - ... -----t--............... -- ---...... --.. -.. _-.-.. --.. -'-
l h.4V 
I 8.2 o ~---p~ __ ~ ____ ~ __ ~~~ 

I 
i 

-0.7 V i 
-20 I H -Z 

OUTPUT 
ACTIVE 

-40 

-4 0 4 8 12 16 

Input Voltage (Volts) 

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

0 2 3 4 5 

Output Voltage (Volts) 

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

AC Characteristics 

PREUMINARY 

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 

tl Bus clock cycle time 30 DC ns 

SCSI clock cycle time (SCLK) * 15 60 os 

t2 CLK low time** 12 ns 

SCLK low time** 6 33 ns 

t3 CLK high time** 12 ns 

SCLK high time** 6 33 ns 

t4 CLK slew rate 1 V/ns 

SCLK slew rate 1 os 

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

**DuO' cycle not to exceed 60140 

CLKlSCLK 

Figure 6-6: Clock Timing 
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PREUMINARY 

Table 6-21: Reset Input 

Symbol Parameter 

tl Reset pulse width 

t2 Reset deasserted setup to eLK high 

t3 MAD setup time to eLK high (for configuring the MAD 
bus only) 

t4 MAD hold time from eLK high (for configuring the 
MAD bus only) 

elK 

I I~ 
1~.--------t1----------~ I 
I RSTI 

\'----0------1/ 
Figure 6-7: Reset Input 

SYM53C876 Data Manual 

Min 

30 

12 

12 

1 

Electrical Characteristics 
AC Characteristics 

Max Units 

De ns 

ns 

ns 

V/ns 
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Electrical Characteristics 
AC Characteristics 

Symbol Parameter 

t1 eLK high to IRQ/ low 

t2 eLK high to IRQ/ high 

PREliMINARY 

Table 6-22: Interrupt Output 

t3 INTAI, INTB/ deassertion time 

Min Max Units 

20 ns 

40 ns 

3 eLKs 

INTAI. INTBI 

~t 13 ~14 
I 1,------+--' --,.,,1-----
I I 

elK 

Figure 6-8: Interrupt Output 
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PREUMINARY 

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, normaVfast ROM, single-byte access 

• Write Cycle, normaVfast ROM, single-byte access 

• Read Cycle, normaVfast ROM, multiple-byte access 

• Write Cycle, normaVfast ROM, multiple-byte access 

• Read Cycle, slow memory 

• Write Cycle, slow memory 

• Read Cycle, 16 KB ROM 

• Write Cycle, 16 KB ROM 
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Electrical Characteristics 
AC Characteristics 

Table 6-23: 

Symbol Parameter 

tl Shared signal input setup time 

t2 Shared signal input hold time 

PREUMINARY 

Configuration Register Read 

Min 

7 

0 

t3 eLK to shared signal output valid 

6-16 

Max Unit 

ns 

ns 

11 ns 

SYM53C876 Data Manual 



ClK 
(Driven by System) 

FRAME! 
(Driven by System) 

AD! 
(Driven by Master-Addr; 

SYM53C876-Data) 

C_BE! 

PRELIMINARY 

(Driven by Master) ~---I 

PAR 
(Driven by Master-Addr; -----+---~ 

SYM53C876-Data) 

IRDY! ____ -+--_~ 

(Driven by Master) 

TRDY! 
(Driven by SYM53C876) 

STOP! 
(Driven by SYM53C876) 

DEVSEU 
(Driven by SYM53C876) 

IDSEl 
(Driven by Master) 

-----+-------~-~ 

Data Out 

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

Table 6-24: 

Symbol Parameter 

tl Shared signal input setup time 

t2 Shared signal input hold time 

PREliMINARY 

Configuration Register Write 

Min 

7 

0 

t3 eLK to shared signal output valid 

6-18 

Max Unit 

ns 

ns 

11 ns 

SYM53C876 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) 

TROY! 
(Driven by SYM53C876) 

STOP! 

(Driven by SYM53C876) 

DEVSEU 

(Driven by SYM53C876) 

IDSEl 
(Driven by Master) 
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PREUMINARY 

t2 

Data In 

t 
2 

2 

t2 

t2 

Figure 6-10: Configuration Register Write 
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Electrical Characteristics 
AC Characteristics 

PRELIMINARY 

Table 6-25: Target Read, not from external memory 

Symbol Parameter Min 

tt Shared signal input setup time 7 

t2 Shared signal input hold time 0 

t3 eLK to shared signal output valid 

6-20 

Max Unit 

DS 

DS 

11 DS 
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ClK 
(Driven by System) 

FRAME! 
(Driven by Master) 

AD 
(Driven by Master-Addr; 

SYM53C876-Data) 

C_BE! 
(Driven by Master) 

PAR 
(Driven by Master-Addr; 

SYM53C876-Data) 

PREUMINARY 

IRDY / __ -+___. 

(Driven by Master) 

TROY 

(Driven by SYM53C876) 

STOP/ 
(Driven by SYM53C876) 

DEVSEU ---+---+--~ 
(Driven by SYM53C876) 

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

PRELIMINARY 

Table 6-26: Target Write, not from external memory 

Symbol Parameter Min 

tl Shared signal input setup time 7 

t2 Shared signal input hold time 0 

t3 eLK to shared signal output valid 

6-22 

Max Unit 

ns 

ns 

11 ns 
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CLK 
(Driven by System) 

PARI ---I---i 
(Driven by Master) 

tRDYI ---I-----i 
(Driven by Master) 

PREliMINARY 

TRDYI 
(Driven by SYM53C876) ----+----+----t-----i~-__+---+_,. 

STOPI 
(Driven by SYM53C876) ---+----I----+-----t---+---...,f---.\ 

DEVSEU 
(Driven by SYM53C876) ---1----1-------. 

Figure 6-12: Target Write, not from external memory 
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Electrical Characteristics 
AC Characteristics 

PREUMINARY 

Table 6-27: Target Read, from external memory 

Symbol Parameter Min 

tl Shared signal input setup time 7 

t2 Shared signal input hold time 0 

t3 eLK to shared signal output valid 

t4 Side signal input setup time 10 

tu Address setup to MAS/ high 25 

tI2 Address hold from MAS/ high 15 

t13 MAS/ pulse width 25 

tI4 MeE! low to data clocked in 160 

tIS Address valid to data clocked in 205 

tI6 MOE! low to data clocked in 100 

t17 Data hold from address, MOE!, MeEl change 0 

tI8 Address out from MOEl, MeEl high 50 

tI9 Data setup to eLK high 5 

6-24 

Max Unit 

ns 

ns 

11 ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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Electrical Characteristics 
AC Characteristics 

PREUMINARY 

Table 6-28: Target Write, from external memory 

Symbol Parameter Min 

tl Shared signal input setup time 7 

t2 Shared signal input hold time 0 

t3 CLK to shared signal output valid 

tu Address setup to MASI high 25 

t12 Address hold from MASI high 15 

t13 MASI pulse width 25 

t20 Data setup to MWE/low 30 

t21 Data hold from MWEI high 20 

t22 MWEI pulse width 100 

t23 Address setup to MWEllow 75 

t24 MCEllow to MWEI high 120 

t25 MCE/low to MWE/low 25 

t26 MWEI high to MCEI high 25 

6-26 

Max Unit 

ns 

ns 

11 ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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Electrical Characteristics 
AC Characteristics 

PREUMINARY 

Table 6-29: Op Code Fetch, non-Burst 

Symbol Parameter Min 

tl Shared signal input setup time 7 

t2 Shared signal input hold time 0 

t3 CLK to shared signal output valid 

t4 Side signal input setup time 10 

t5 Side signal input hold time 0 

t6 eLK to side signal output valid 

t7 CLK high to FETCH/low 

t8 CLK high to FETCH/ high 

t9 CLK high to MASTERIlow 

tlO CLK high to MASTERI high 

6-28 

Max Unit 

ns 

ns 

11 ns 

ns 

ns 

12 ns 

20 ns 

20 ns 

20 ns 

20 ns 
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ClK 
(Driven by System) 
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AD! 
(Driven by 

SYM53C876-Addr; 
Target-Data) 

PAR!_ 
(Driven by 

SYM53C876-Addr; 
Target-Data) 

IRDY! -­
(Driven by SYM53C876) 

TROY! - - - -­
(Driven by Target) 

STOP! 
(Driven by Target) 

DEVSEU -­
(Driven by Target) 

PRELIMINARY 

Figure 6-15: Op Code Fetch, non-Burst 
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Electrical Characteristics 
AC Characteristics 

PREliMINARY 

Table 6-30: Op Code Fetch, Burst 

Symbol Parameter 

t1 Shared signal input setup time 

t2 Shared signal input hold time 

t3 CLK to shared signal output valid 

~ Side signal input setup time 

t5 Side signal input hold time 

t6 CLK to side signal output valid 

t7 CLK high to FETCH/low 

t8 CLK high to FETCH/ high 

t9 CLK high to MASTER! low 

tIO eLK high to MASTER! high 

6-30 

Min Max Unit 

7 ns 

0 ns 

11 ns 

10 ns 

0 ns 

12 ns 

20 ns 

20 ns 

20 ns 

20 ns 
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ClK 
(Driven by System) 

GPIOO_FETCHI 
(Driven by SYM53C876) 

PRELIMINARY 

GPI01_MASTERI -+----+--~--+--~-.:...... 
(Driven by SYM53C876) 

REO! 
(Driven by SYM53C876) 

GNTI 
(Driven by Arbiter) 

FRAM~ -r----r---~----~--~~ 
(Driven by SYM53C876) 

ADI 
(Driven by 

SYM53C876-Addr; 
Target-Data) 

MW ________________ _ 
(Driven by 

SYM53C876-Addr; 
Target-Data) 

IRDYI- - - --

(Driven by SYM53C876) 

TRDYI - - - - - - - - - - - - - - - - - - -
(Driven by Target) 

STOPI 
(Driven by Target) 

DEVSEU - - - - - - - - - - - - - - - -

(Driven by Target) 

Figure 6-16: Op Code Fetch, Burst 
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Electrical Characteristics 
AC Characteristics 

PREUMINARY 

Table 6-31: Back to Back Read 

Symbol Parameter 

tl Shared signal input setup time 

t2 Shared signal input hold time 

t3 eLK to shared signal output valid 

l.i Side signal input setup time 

ts Side signal input hold time 

t6 eLK to side signal output valid 

tg eLK high to MASTERIlow 

tlO eLK high to MASTERI high 

,6-32 

Min Max Unit 

7 ns 

0 ns 

11 ns 

10 ns 

0 ns 

12 ns 

20 ns 

20 ns 
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ClK 
(Driven by System) 

PREUMINARY Electrical Characteristics 
AC Characteristics 

GPIOO_FETCH/ 
(Driven by SYM53C876)* -1----1---1---1--1-----,1----11----1---1---1---11----1--+--+--+--+-+----4 
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SYM53C876-Addr; 
Target-Data) 

C_BE! 
(Driven by SYM53C876) 

PARI 
(Driven by -+---+--+---+~ 

SYM53C876-Addr; 
Target-Data) 

IRDY/ _ 
(Driven by SYM53C876) 

TRDY/ _ 
(Driven by Target) 

STOP/ 
(Driven by Target) 

DEVSEU _ 
(Driven by Target) 
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Figure 6-17: Back to Back Read 
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Electrical Characteristics 
AC Characteristics 

PREUMINARY 

Table 6-32: Back to Back Write 

Symbol Parameter 

tl Shared signal input setup time 

t2 Shared signal input hold time 

t3 eLK to shared signal output valid 

t4 Side signal input setup time 

t5 Side signal input hold time 

t6 eLK to side signal output valid 

t9 eLK high to MASTERllow 

t10 eLK high to MASTERI high 

6-34 

Min Max Unit 

7 ns 

0 ns 

11 ns 

10 ns 

0 ns 

12 ns 

20 ns 

20 ns 
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PREUMINARY 
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Electrical Characteristics 
AC Characteristics 

GPIOO_FETCH/--II-----+_--+ __ +--_+--_r--_+--_+--_-+-_-+-_--+_-i--_-+-_-+_-+_-+-_ 
(Driven by SYM53C876) 
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(Driven by Target) 
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PREUMINARY 

Table 6-33: Burst Read 

Symbol Parameter 

tl Shared signal input setup time 

t2 Shared signal input hold time 

t3 eLK to shared signal output valid 

t4 Side signal input setup time 

ts Side signal input hold time 

t6 eLK to side signal output valid 

t9 eLK high to MASTER/low 

tlO eLK high to MASTER/ high 

6-36 

Min Max Unit 

7 ns 

0 ns 

11 ns 

10 ns 

0 ns 

12 ns 

20 ns 

20 ns 
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Electrical Characteristics 
AC Characteristics 

PREUMINARY 

Table 6-34: Burst Write 

Symbol Parameter 

tl Shared signal input setup time 

t2 Shared signal input hold time 

t3 eLK to shared signal output valid 

t4 Side signal input setup time 

ts Side signal input hold time 

t6 eLK to side signal output valid 

~ eLK high to MASTERllow 

tlO eLK high to MASTERI high 

6-38 

Min Max Unit 

7 ns 

0 ns 

11 ns 

10 ns 

0 ns 

12 ns 

20 ns 

20 ns 
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Electrical Characteristics 
AC Characteristics 

PREUMINARY 

Table 6-35: Read Cycle, NormaVFast Memory ~128 KB), single byte access 

Symbol Parameter Min Max Unit 

tll Address setup to MAS/ high 25 ns 

tl2 Address hold from MAS/ high 15 ns 

t13 MAS/ pulse width 25 ns 

tl4 MCE/ low to data clocked in 160 ns 

tl5 Address valid to data clocked in 205 ns 

tl6 MOE/ low to data clocked in 100 ns 

t17 Data hold from address, MOE/, MCE/ change 0 ns 

tIS Address out from MOE!, MCE/ high 50 ns 

tl9 Data setup to CLK high 5 ns 
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Electrical Characteristics 
AC Characteristics 

PRELIMINARY 

Table 6-36: Read Cycle, NormaVFast Memory ~128 KB), single byte access 

Symbol Parameter Min Max Unit 

tIl Address setup to MASI high 25 ns 

t12 Address hold from MASI high 15 ns 

tI3 MASI pulse width 25 ns 

t20 Data setup to MWE/low 30 ns 

t21 Data hold from MWEI high 20 ns 

t22 MWEI pulse width 100 ns 

t23 Address setup to MWE/low 75 ns 

t24 MCE/low to MWEI high 120 ns 

t25 MCE/low to MWEIlow 25 ns 

t26 MWEI high to MeEI high 25 ns 
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Electrical Characteristics 
AC Characteristics 

ClK 
(Oriwn by System) 

FRAMEI 
(Driven by Master) 

AD 
(Driven by Master-Addr; 

SYM53C876-Data) 

CJEI 
(Driven by Master) 

(Driven by Master-Wr; ---+-< 
SYM53C876-Data) 

IRDYI 
(Driven by Master) 

TROY 
(Driven by SYM53C876) 

PREUMINARY 

10 11 12 13 14 15 16 17 18 19 20 
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Figure 6-23: Read Cycle, NormallFast Memory (~128 KB), multiple byte access 

6-44 SYM53C876 Data Manual 



PREUMINARY 
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Electrical Characteristics 
AC Characteristics 

26 27 28 29 30 31 32 33 

Figure 6-23: Read Cycle, NormaVFast Memory ~128 KB), multiple byte access (continued) 
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AC Characteristics 
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Figure 6-24: Write Cycle, NormallFast Memory (~128 KB), multiple byte access 
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PRELIMINARY 

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

Electrical Characteristics 
AC Characteristics 
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Figure 6-24: Write Cycle, NormaVFast Memory ~128 KB), multiple byte access (continued) 

SYM53C876 Data Manual 6-47 



Electrical Characteristics 
AC Characteristics 

PREUMINARY 

Table 6-37: Read Cycle, Slow Memory (~128 KB) 

Symbol Parameter Min 

t11 Address setup to MAS! high 25 

t12 Address hold from MAS! high 15 

t13 MAS! pulse width 25 

t14 MCE/low to data clocked in 160 

t15 Address valid to data clocked in 205 

t16 MOE/low to data clocked in 100 

t17 Data hold from address, MOE!, MCE! change 0 

t18 Address out from MOE!, MCE! high 50 

t19 Data setup to CLK high 5 

6-48 

Max Unit 
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Electrical Characteristics 
AC Characteristics 

PREUMINARY 

Table 6-38: Write Cycle, Slow Memory (~128 KB) 

Symbol Parameter Min 

tIl Address setup to MASI high 25 

t12 Address hold from MASI high 15 

t13 MASI pulse width 25 

t20 Data setup to MWEI low 30 

t21 Data hold from MWEI high 20 

t22 MWEI pulse width 100 

t23 Address setup to MWEI low 75 

t24 MeEI low to MWEI high 120 

t25 MeEI low to MWEllow 25 

t26 MWEI high to MeEI high 25 
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Electrical Characteristics 
AC Characteristics 

PRELIMINARY 

Table 6-39: Read Cycle, 16 KB ROM 

Symbol Parameter Min 

t11 Address setup to MASI high 25 

t12 Address hold from MASI high 15 

t13 MASI pulse width 25 

t14 MeEI low to data clocked in 160 

t15 Address valid to data clocked in 205 

t16 MOE! low to data clocked in 100 

t17 Data hold from address, MOEI, MeEI change 0 

t18 Address out from MOEI, MeEl high 50 

t19 Data setup to eLK high 5 
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Electrical Characteristics 
AC Characteristics 

PREUMINARY 

Table 6-40: Write Cycle, 16 KB ROM 

Symbol Parameter Min 

t11 Address setup to MASI high 25 

t12 Address hold from MASI high 15 

t13 MASI pulse width 25 

t20 Data setup to MWE/low 30 

t21 Data hold from MWEI high 20 

t22 MWEI pulse width 100 

t23 Address setup to MWE/low 75 

t24 MCE/low to MWEI high 120 

t25 MCEllow to MWEllow 25 

t26 MWEI high to MCEI high 25 
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Electrical Characteristics 
AC Characteristics 

SCSI Interface Timings 

PREliMINARY 

Table 6-41: Initiator Asynchronous Send 

Symbol 

tl 

t2 

t3 

t4 

Parameter 

SACK! asserted from SREQI asserted 

SACK! de asserted from SREQI deasserted 

Data setup to SACK! asserted 

Data hold from SREQI deasserted 

SREQ/ 

_____ """\1 

~ 0 

: ... t1 .... 
1 

/. t 

H 

Min 

5 

5 

55 

20 

Max Units 

ns 

ns 

ns 

ns 

\ 0+1 

SACK! ---------"\~ o : ,,..-----------,, 0+1 

~t3~ i t 
."- 4~ 

S015-S00. 
SOP1/. SOPOI Valid 0+1 

Figure 6-29: Initiator Asynchronous Send 
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Table 6-42: Initiator Asynchronous Receive 

Symbol Parameter Min 

t} SACK! asserted from SREQI asserted 5 

t2 SACK! deasserted from SREQI deasserted 5 

t3 Data setup to SREQI asserted 0 

t4 Data hold from SACK! asserted 0 

1 i 

SREQ/ ~ n /. 
1.- t1-+1 
1 I :.-t2~ 

SACK! 
I ~ n / 1 
1 

~t3"" :..-t4~ 
S015-S00. 

SOP1/. SOPOI 

Figure 6-30: Initiator Asynchronous Receive 
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Max Units 

ns 

ns 

ns 

ns 

n+1 

~ 
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Table 6-43: Target Asynchronous Send 

Symbol Parameter Min 

tl SREQI de asserted from SACK! asserted 5 

t2 SREQ/ asserted from SACK! deasserted 5 

t3 Data setup to SREQI asserted 55 

t4 Data hold from SACK! asserted 20 

I I 

SREOI ~ n l 
:.-t1"': I· t2 

SACK! ~ n / I 

j4- t3 --..: :'-t4~ 
S015-S00, 

SOP1/, SOPOI 

Figure 6-31: Target Asynchronous Send 
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Max Units 

ns 

ns 

ns 

ns 
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Table 6-44: Target Asynchronous Receive 

Symbol Parameter Min 

tl 

t2 

t3 

t4 

SREQI deasserted from SACK! asserted 5 

SREQI asserted from SACK! deasserted 5 

Data setup to SACK! asserted 0 

Data hold from SREQI deasserted 0 

1 

SREQ/ \ n t 
~tl-': 14 t2 

SACK! ~ n' / 
~I~ 1 t4 

-\ 14 

8015-800, 
SOP1/, SOPOI 

Figure 6-32: Target Asynchronous Receive 

SREQ/ 
or SACK! 

Send Data 
8015-800, 80P1/, 80POI 

Receive Data 
S015-S00, 

SOP1/, SOPOI 

t3~ 

t5---1 

I .. tl -, .. t2 -I 1 

~ n / \ 
I 

~t4---.J 
I I 

I 
I I 
l~t6~ 

1 

~ 
~~ 

Figure 6-33: Initiator and Target Synchronous Transfers 
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ns 

ns 

ns 

ns 

n+1 

~ 

n+1 f 
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Table 6-45: SCSI .. 1 transfers (Single-Ended~ 5.0 MB/s) 

Symbol Parameter Min 

tl Send SREQI or SACK! assertion pulse width 90 

t2 Send SREQI or SACK! deassertion pulse width 90 

t1 Receive SREQI or. SACK! assertion pulse width 90 

t2 Receive SREQI or SACKJ deassertion pulse width 90 

t3 Send data setup to SREQI or SACKJ asserted 55 

t4 Send data hold from SREQ/ or SACK! asserted 100 

ts Receive data setup to SREQI or SACK! asserted 0 

~ Receive data hold from SREQ/ or SACK/ asserted 45 

6-60 

Max Units 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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Table 6-46: SCSI-2 FastTransfers (10.0 MB/s (8-bit transfers) or 20.0 MB/s (16-bit transfers), 
40 MHz clock) 

Symbol Parameter Min Max Units 

tl Send SREQI or SACK! assertion pulse width 35 ns 

t2 Send SREQI or SACK! deassertion pulse width 35 ns 

tl Receive SREQI or SACK! assertion pulse width 20 ns 

t2 Receive SREQI or SACK! deassertion pulse width 20 ns 

t3 Send data setup to SREQI or SACK! asserted 33 ns 

t4 Send data hold from SREQI or SACK! asserted 45 ns 

t5 Receive data setup to SREQI or SACK! asserted 0 ns 

t6 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 

tl Send SREQI or SACK! assertion pulse width 16 ns 

t2 Send SREQI or SACK! deassertion pulse width 16 ns 

tl Receive SREQI or SACK! assertion pulse width 10 ns 

t2 Receive SREQI or SACK! deassertion pulse width 10 ns 

t3 Send data setup to SREQI or SACK! asserted 12 ns 

t4 Send data hold from SREQI or SACK! asserted 17 ns 

t5 Receive data setup to SREQI or SACK! asserted 0 ns 

t6 Receive data hold from SREQI or SACK! asserted 6 ns 
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PREUMINARY Register Summary 
Configuration Registers 

Appendix A 
Register Summary 

Configuration Registers 

Register OOh 
VendorID 
Read Only 

VID 
15-12 

Default »> 
1 

Register 02h 
Device ID 
Read Only 

DID 
15-12 

Default >>> 
o 

Register 04h 
Command 
Read/Write 

0 0 0 

Bits 15-9 Reserved 

VID 
11-8 

o 

DID 
11-8 

o 

0 

Bit 8 SERRI Enable(SE) 
Bit 7 Reserved 

0 0 

VID 
7-4 

o 

DID 
7-4 

o 

0 

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 110 Space (ElS) 

SYM53C876 Data Manual 

0 

VID 
3-0 

o 

DID 
3-0 

F 

0 0 

Register 06h 
Status 
Read/Write 

o o o o o 

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 DEVSEUTiming (OT) 
Bit 8 Data Parity Reported(DPR) 
Bits 7-0 Reserved 

Register 08h 
Revision ID 
Read Only 

Default >>> 

o 0 

RID 

5 

o 

RID 
4 

RID 

3 

x 

o 

RID 
2 

x 

o 

RID 

1 

x 

o 

RID 

o 

x 

This field specifies device and revision identifiers. 
In the SYM53C876, the upper nibble is Olh. The 
lower Register 09h 
Class Code 
Read Only 

CC 
23-20 

Default >>> 
o 

CC 
19-16 

CC 
15-12 

o 

CC 
11-8 

o 

CC 
7-4 

o 

CC 
3-0 

o 
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Register OCh 
Cacheline Size 
Read/Wn·te 

I 
CLS 

I 
CLS CLS 

7 6 5 
Default >>> 

0 0 0 

Register ODh 
Latency Timer 
Read/Write 

LT 

I 
LT LT 

7 6 5 
Default »> 

0 0 0 

Register OEh 
Header Type 
Read Only 

HT 
7-4 

Default »> 
8 

Register OFh 
BIST 
Read Only 

0 0 

Register IOh 

CLS 
4 

0 

LT 
4 

0 

Base Address Zero (I/O) 
Read/Write 

x x x x 

Register 14h 
Base Address One (Memory) 
Read/Write 

A-2 

CLS CLS CLS 

3 2 

0 0 0 

LT LT LT 
3 2 

0 0 0 

HT 
3-0 

0 

00 

x x x 

PREUMINARY 

Register ISh 
Base Address Two (Memory) 
Read/Write 

CLS 
0 

0 X X X X X X xxxo 

Register 2Ch 
Subsystem Vendor ID 
Read Only 

LT 

I I 
SVID 

I 
SVID SVID SVID 

0 15-12 11-8 7-4 3-0 
If EEPROM not enabled <<<Defaulb» 

0 0 0 0 0 
EEPROM value if EEPROM enabled «<Defaulb» 

X X X X 

Register 2Eh 
Subsystem ID 
Read Only 

SID 

I 
SID SID SID 

15-12 11-8 7-4 3-0 
If EEPROM not enabled «<Default»> 

0 0 0 0 
EEPROM value if EEPROM enabled «<Default>>> 

X X X X 

Register 30h 
Expansion ROM Base Address 

0000 
Read/Write 

0 0 0 0 0 0 0 

Register 3Ch 
Interrupt Line 

xxx1 
Read/Write 

IL 

I 
IL IL IL IL IL IL IL 

7 6 5 4 3 2 1 0 
Default >>> 

0 0 0 0 0 0 0 0 
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Register 3Dh 
Interrupt Pin 
Read Only 

I 
IP IP 
7 6 

IP 

I 5 
SCSI Function A <<<Default >>> 

0 0 0 

IP IP 
4 3 

0 0 
SCSI Function B if MAD(4) pulled low «<Default »> 

0 0 0 0 0 

IP 
2 

0 

0 
SCSI Function B if MAD(4) not pulled low «<Default »> 

0 0 0 0 0 

Register 3Eh 
Min_Gnt 
Read Only 

I 
MG 

I 
MG 

I 
MG MG MG 

7 6 5 4 3 
Default »> 

0 0 0 0 

Register 3Fh 
Max_Lat 
Read Only 

I 
ML 

I 
ML ML ML ML 

7 6 5 4 3 
Default »> 

0 0 0 0 

SCSI Registers 

Register OOh 
SCSI Control Zero (SCNTLO) 
Read/Write 

o o o 

ARBI (Arbitration Mode bit 1) 
ARBO (Arbitration Mode bit 0) 
START (Start Sequence) 

0 

MG 
2 

0 

ML 
2 

0 

x 

IP 

0 

0 

MG 

1 

0 

ML 
1 

0 

o 

Bit 7 
Bit 6 
Bit 5 
Bit 4 
Bit 3 
Bit 2 
Bit I 
Bit 0 

WAlN (Select with SAlN/ on a Start Sequence) 
EPC (Enable Parity Checking) 
Reserved 
AAP (Assert SAlN/ on Parity Error) 
TRG (Target Mode) 

SYM53C876 Data Manual 

IP 
0 

0 

MG 

0 

ML 

0 

0 

o 

Register 01 h 
SCSI Control One (SCNTLl) 
Read/Write 

Bit 7 EXC (Extra Clock Cycle of Data Setup) 
Bit 6 ADB (Assert SCSI Data Bus) 
Bit 5 DHP (Disable Halt on Parity Error or AlN) (Target 

Only) 
Bit 4 CON (Connected) 
Bit 3 RST (Assert SCSI RST/ Signal) 
Bit 2 AESP (Assert Even SCSI Parity (force bad parity» 
Bit I IARB (Immediate Arbitration) 
Bit 0 SST (Start SCSI Transfer) 

CAUTION: 

Register 02h 
SCSI Control Two (SCNTL2) 
Read/Write 

SOU CHM SLPMD SLPH- wss VUEO VUEl 
BEN 

7 
Default »> 

o 

6 5 

o o 

4 3 2 

o o o 

Bit 7 SDU (SCSI Disconnect Unexpected) 
Bit 6 CHM (Chained Mode) 
Bit 5 SLPMD (SLPAR Mode Bit) 
Bit 4 SLPHBEN (SLPAR High Byte Enable) 
Bit 3 WSS (Wide SCSI Send) 
Bit 2 VUEO (Vendor Unique Enhancement bit 0) 
Bit I VUEI (Vendor Unique Enhancement bit 1) 
Bit 0 WSR (Wide SCSI Receive) 

Register 03h 
SCSI Control Three (SCNTL3) 
Read/Write 

Bit 7 
Bits 6-4 

Bit 3 
Bits 2-0 

USE (Ultta SCSI Enable) 
SCF2-0 (Synchronous Clock 

Conversion Factor) 
EWS (Enable Wide SCSI) 
CCF2-0 (Clock Conversion Factor) 

1 

x 

WSR 

0 

o 
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SCSI Registers 

Register 04h 
SCSI Chip ID (SCID) 
Read/Write 

X o o 

Bit 7 Reserved 

x 

Bit 6 RRE (Enable Response to 
Reselection) 

o o 

Bit 5 SRE (Enable Response to Selection) 
Bit 4 Reserved 
Bits 3-0 Encoded Chip SCSI ID, bits 3-0 

Register 05h 
SCSI Transfer (SXFER) 
Read/Write 

Default >>> 

o o 

TPO 
5 

o 

M04 
4 

x 

M03 

3 

o 

M02 
2 

o 

o 

M01 

o 

Bits 7-5 TP2-0 (SCSI Synchronous Transfer Period) 
Bits 4-0 M04-MOO (Max SCSI Synchronous Offset) 

Register 06h 
SCSI Destination ID (SDID) 
Read/Write 

x x x x 
Bits 7-4 Reserved 

0 

Bits 3-0 Encoded Destination SCSI ID 

Register 07h 
General Purpose (GPREG) 
Read/Write 

X X X 0 X 

Bits 7-5, 3 Reserved 
Bits 4, 2-0 GPI04-GPIOO (General Purpose) 

A-4 

0 0 

X X 

PREUMINARY 

Register OSh 
SCSI First Byte Received (SFBR) 
Read/Write 

I 
1B7 

I 
1B6 1B5 1B4 1B3 1B2 

7 6 5 4 3 2 
Default >>> 

o 0 0 0 0 0 0 

Register 09h 
SCSI Output Control Latch (SOCL) 

MOO 
o 

o 

0 

X 

Read/Write 

I R~a I A~K 
BSY SEl ATN 
5 4 3 

Default »> 
0 

Bit 7 
Bit 6 
Bit 5 
Bit 4 
Bit 3 
Bit 2 
Bit 1 
Bit 0 

0 0 0 0 

REQ(Assert SCSI REQI Signal) 
ACK(Assert SCSI ACKI Signal) 
BSY(Assert SCSI BSYI Signal) 
SEL(Assert SCSI SEU Signal) 
A1N(Assert SCSI A1N1 Signal) 
MSG(Assert SCSI MSGI Signal) 
CID(Assert SCSI C_DI Signal) 
I/O (Assert SCSI COl Signal) 

Register OAh 
SCSI Selector ID (SSID) 
Read Only 

0 x x x 
Bit 7 VAL (SCSI Valid) 

0 

Bits 6-4 Reserved 
Bits 3-0 Encoded Destination SCSI ID 

Register OBh 
SCSI Bus Control Lines (SBCL) 
Read Only 

I 
REa 

I 
ACK BSY SEl ATN 

7 6 5 4 3 
Default »> 

X X X X X 

Bit 7 REQ (SREQI Status) 
Bit 6 ACK (SACKI Status) 
Bit 5 BSY (SBSYI Status) 
Bit 4 SEL (SSEU Status) 
Bit 3 A1N (SA1N1 Status) 
Bit 2 MSG (SMSGI Status) 
Bit 1 CID (SC_DI Status) 
Bit 0 I/O (SeOI Status) 

MSG 
2 

0 

0 

MSG 
2 

X 

1B1 1BO 

o 

CID 

o 

0 

CID 

X 

o 

o 

110 
o 

o 

0 

110 
0 

X 
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Register OCh 
DMA Status (DSTAT) 
Read Only 

0 0 0 0 

Bit 7 DFE (DMA FIFO Empty) 
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 I Reserved 
Bit 0 lID (Illegal Instruction Detected) 

Register ODh 
SCSI Status Zero (SSTATO) 
Read Only 

0 0 0 0 

0 

0 

Bit 7 ILF (SIDL Least Significant Byte Full) 
Bit 6 ORF (SODR Least Significant Byte Full) 
Bit 5 OLF (SODL Least Significant Byte Full) 
Bit 4 AlP (Arbitration in Progress) 
Bit 3 LOA (Lost Arbitration) 
Bit 2 WOA (Won Arbitration) 
Bit I RSTI (SCSI RSTI Signal) 
Bit 0 SDPOI (SCSI SDPOI Parity Signal) 

Register OEh 
SCSI Status One (SSTATl) 
Read Only 

0 0 0 x x 

Bits 7-4 FF3-FFO (FIFO Flags) 
Bit 3 SDPOL (Latched SCSI Parity) 
Bit 2 MSG (SCSI MSGI Signal) 
Bit I CID (SCSI C_DI Signal) 
Bit 0 110 (SCSI COl Signal) 
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0 

0 

x 

Register OFh 
SCSI Status Two (SSTAT2) 
Read Only 

0 0 0 0 x x 

Bit 7 ILFI (SIDL Most Significant Byte Full) 
Bit 6 ORFI (SODR Most Significant Byte Full) 
Bit 5 OLFI (SODL Most Significant Byte Full) 
Bit 4 FF4 (FIFO Flags bit 4) 
Bit 3 SPLI (Latched SCSI parity for SD 15-8) 
Bit 2 Reserved 
Bit I LOSC (Last Disconnect) 
Bit 0 SDPI (SCSI SDPI Signal) 

Registers 10h-13h 
Data Structure Address (DSA) 
Read/Write 

Register 14h 
Interrupt Status (ISTAT) 
Read/Write 

0 0 0 0 0 

Bit 7 ABRT (Abort Operation) 
Bit 6 SRST (Software Reset) 
Bit 5 SIGP (Signal Process) 
Bit 4 SEM (Semaphore) 
Bit 3 CON (Connected) 
Bit 2 INTF (Interrupt on the Fly) 
Bit I SIP (SCSI Interrupt Pending) 
Bit 0 DIP (DMA Interrupt Pending) 

Register ISh 
Chip Test Zero (CTESTO) 
Read/Write 

X X X X X 0 

Bits 7-3 Reserved 
Bits 2-0 AP2-0 (Arbitration Priority 2-0) 

X 

0 0 

0 0 
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Register 19h 
Chip Test One (CTEST1) 
Read Only 

Bits 7-4 
Bits 3-0 

FMT3-0 (Byte Empty in DMA FIFO) 
FFL3-0 (Byte Full in DMA FIFO) 

Register 1 Ah 
Chip Test Two (CTEST2) 
Read Only 

DDIR (Data Transfer Direction) 
SIGP (Signal Process) 
CIO (Configured as 110) 

Bit 7 
Bit 6 
Bit 5 
Bit 4 
Bit 3 
Bit 2 
Bit 1 
Bit 0 

CM (Configured as Memory) 
SRTCH (SCRATCHNB Operation) 
TEOP (SCSI True End of Process) 
DREQ (Data Request Status) 
DACK (Data Acknowledge Status) 

Register 1 Bh 
Chip Test Three (CTEST3) 
Read/Write 

I 
V3 

I 
V2 V1 VO FLF elF 

7 6 5 4 3 2 
Default >>> 

X X X X 0 0 

Bits 7-4 V3-VO (Chip Revision Level) 
Bit 3 FLF (Flush DMA FIFO) 
Bit 2 CLF (Clear DMA FIFO) 
Bit 1 FM (Fetch Pin Mode) 
Bit 0 WRIE (Write and Invalidate Enable) 

Registers 1 Ch-l Ph 
Temporary (TEMP) 
ReadlWrite 

A-6 

FM 

o 

PRELIMINARY 

WRIE 
o 

o 

Register 20h 
DMA FIFO (DFIFO) 
Read/Write 

I B~7 I 
B06 B05 B04 B03 B02 
6 5 4 3 

Default »> 
0 0 0 0 0 

Bits 7-0 B07-BOO (Byte offset counter) 

Register 21 h 
Chip Test Four (CTEST4) 
Read/Write 

Bit 7 BDIS (Burst Disable) 
Bit 6 ZMOD (High Impedance Mode) 
Bit 5 ZSD (SCSI Data High Impedance) 

2 

0 

Bit 4 SRTM (Shadow Register Test Mode) 
Bit 3 MPEE (Master Parity Error Enable) 
Bits 2-0 FBL2-FBLO (FIFO Byte Control) 

Register 22h 
Chip Test Five (CTESTS) 
Read/Write 

Bit 7 ADCK (Clock Address Incrementor) 
Bit 6 BBCK (Clock Byte Counter) 
Bit 5 DFS (DMA FIFO Size) 

B01 BOO 
o 

o o 

Bit 4 MASR (Master Control for Set or Reset Pulses) 
Bit 3 DDIR (DMA Direction) 
Bit BL2 (Burst Length bit 2) 
Bits 1-0 B09-B08 (DMA FIFO Byte Offset Counter, bits 9-8) 

Register 23h 
Chip Test Six (CTEST6) 
Read/Write 

I 
DF7 

I 
DF6 DF5 DF4 

7 6 5 4 
Default >>> 

0 0 0 0 

Bits 7-0 DF7-DFO (DMA FIFO) 

DF3 DF2 DF1 DFO 
3 2 0 

0 0 0 0 
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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 

Register 38h 
DMA Mode (DMODE) 
Read/Write 

0 0 0 0 

Bit 7-6 BLI-BLO (Burst Length) 

0 0 

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 
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0 

Register 39h 
DMA Interrupt Enable (DIEN) 
Read/Write 

x 0 0 0 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 lID (Illegal Instruction Detected) 

Register 3Ah 
Scratch Byte Register (SBR) 
Read/Write 

Register 3Bh 
DMA Control (DCNTL) 
Read/Write 

Bit 7 
Bit 6 
Bit 5 
Bit 4 
Bit 3 
Bit 1 
Bit 0 

CLSE (Cache Line Size Enable) 
PFF (Pre-fetch Flush) 
PFEN (Pre-fetch Enable) 
SSM (Single-step Mode) 
INTM (INTA Mode) 
IRQD (INTA, INTB Disable) 
COM (53C700 Compatibility) 

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

0 

Register Summary 
SCSI Registers 

X 0 
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Register 40h 
SCSI Interrupt Enable Zero (SIENO) 
Read/Write 

I 
MIA I C:P 

SEL RSL SGE 
7 5 4 3 

Default »> 
0 

Bit 7 

Bit 6 
Bit 5 
Bit 4 
Bit 3 
Bit 2 
Bit 1 
Bit 0 

0 0 0 0 

MIA (SCSI Phase Mismatch -
Initiator Mode; SCSI ATN 
Condition - Target Mode) 
CMP (Function Complete) 
SEL (Selected) 
RSL (Reselected) 
SGE (SCSI Gross Error) 
UDC (Unexpected Disconnect) 
RST (SCSI Reset Condition) 
PAR (SCSI Parity Error) 

Register 41 h 
SCSI Interrupt Enable One (SIENI) 
Read/Write 

x x x x x 

Bits 7-3 Reserved 

UDC 
2 

0 

o 

Bit 2 STO (Selection or Reselection Time-out) 
Bit 1 GEN (General Purpose Timer Expired) 

RST 
1 

0 

o 

Bit 0 HTH (Handshake-to-HandshakeTimer Expired) 

Register 42h 
SCSI Interrupt Status Zero (SISTO) 
Read Only 

I ~A I C:P 
SEL RSL SGE UDC RST 
5 4 3 2 

Default »> 
0 0 0 0 0 0 0 

PAR 
0 

0 

o 

PAR 
0 

0 

Bit 7 MIA (Initiator Mode: Phase Mismatch;Target Mode: 

Bit 6 
Bit 5 
Bit 4 
Bit 3 
Bit 2 
Bit 1 
Bit 0 

A-8 

SATNI Active) 
CMP (Function Complete) 
SEL (Selected) 
RSL (Reselected) 

SGE (SCSI Gross Error) 
UDC (Unexpected Disconnect) 
RST (SCSI RSTI Received) 
PAR (parity Error) 

Register 43h 
SCSI Interrupt Status One (SISTI) 
Read Only 

x x x x o 

Bits 7-4 Reserved 

o 

Bit 2 STO (Selection or Reselection Time-out) 
Bit 1 GEN (General Purpose Timer Expired) 

o 

Bit 0 HTH (Handshake-to-Handshake Timer Expired) 

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

Register 45h 
SCSI Wide Residue (SWIDE) 
Read/Write 

Register 46h 
Memory Access Control (MACNTL) 
Read/Write 

o x 
Bits 7-4 TYP3-0 (ChipType) 
Bit 3-0 Reserved 

Register 47h 

x 

General Purpose Pin Control (GPCNTL) 
Read/Write 

o 

Bit 7 
Bit 6 
Bits 5 
Bits 4, 2 
Bits 1-0 

o x 

Master Enable 
Fetch Enable 

Reserved 

o 

GPI04_EN-GPI02_EN (GPIO Enable) 
GPIO LEN-GPIOO_EN (GPIO Enable) 

x 

o 

x 
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Register 48h 
SCSI Timer Zero (STIMEO) 
Read/Write 

o o o o o o o 

Bits 7-4 
Bits 3-0 

HTH (Handshake-to-Handshake Timer Period) 
SEL (Selection Time-Out) 

Register 49h 
SCSI Timer One (STIME 1) 
Read/Write 

x o o o 

Reserved 

o o o 

o 

o 

Bit 7 
Bit 6 HTHBA (Handshake-to-Handshake Timer Bus Activity 

Enable) 
GENSF (General Purpose Timer Scale Factor) Bit 5 

Bit 4 
Bits 3-0 

HTHSF (Handshake to Handshake Timer Scale Factor) 
GEN3-0 (General Purpose Timer Period) 

Register 4Ah 
Response ID Zero (RESPIDO) 
Read/Write 

10 

I 
10 ID ID 

7 6 5 4 
Default »> 

X X X X 

Register 4Bh 
Response ID One (RESPID 1) 
Read/Write 

ID 10 ID ID 

ID 
3 

X 

ID 
15 I 14 13 12 11 

Default »> 
X X X X X 
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10 10 10 
2 1 0 

X X X 

ID ID ID 
10 9 8 

X X X 

Register 4Ch 
SCSI Test Zero (STESTO) 
Read Only 

o o o o o 

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

x 

Bit 3 SLT (Selection Response LogicTest) 
Bit 2 ART (Arbitration Priority EncoderTest) 
Bit 1 SOZ (SCSI Synchronous Offset Zero) 
Bit 0 SOM (SCSI Synchronous Offset Maximum) 

Register 4Dh 
SCSI Test One (STESTl) 
Read/Write 

o o x x 

SCLK 

o 

Bit 7 
Bit 6 
Bit 5 

ISO_MODE (SCSI Isolation Mode) 
Reserved 

Bit 4 Reserved 
Bit 3 DBLEN (SCLK Doubler Enable) 
Bit 2 DBLSEL (SCLK Doubler Select) 
Bits 1-0 Reserved 

Register 4Eh 
SCSI Test Two (STEST2) 
Read/Write 

o 

I 
seE 

I 
ROF DIF SLB SZM AWS 

7 6 5 4 3 2 
Default »> 

0 0 0 0 0 0 

Bit 7 SCE (SCSI Control Enable) 
Bit 6 ROF (Reset SCSI Offset) 
Bit 5 DIF 
Bit 4 SLB (SCSI Loopback Mode) 
Bit 3 SZM (SCSI High-Impedance Mode) 
Bit 2 AWS (Always Wide SCSI) 
Bit 1 EXT (Extend SREQ/SACK 

Filtering) 
Bit 0 LOW (SCSI Low level Mode) 

EXT 

0 

x x 

LOW 

0 

0 

A-9 



Register Summary PRELIMINARY 
SCSI Registers 

Register 4Fh 
SCSI Test Three (STEST3) 
Read/Write 

I 
TE 

I 
STR HSC DSI DIFF TIM 

7 6 5 4 3 2 
Default >>> 

0 0 0 0 X 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 TIM (TimerTest Mode) 
Bit 1 CSF (Clear SCSI FIFO) 
Bit 0 S1W (SCSI FIFOTestWrite) 

Register SOh-Sl h 
SCSI Input Data Latch (SIDL) 
Read Only 

Registers S4h-SSh 
SCSI Output Data Latch (SODL) 
Read/Write 

Registers S8h-S9h 
SCSI Bus Data Lines (SBDL) 
Read Only 

Registers SCh-SFh 
Scratch Register B (SCRATCHB) 
Read/Write 

Registers 60h-7Fh 
Scratch Registers C-J 
(SCRATCHC-SCRATCHD 
Read/Write 

A-10 

CSF STW 
o 

o 0 
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PREUMINARY Mechanical Drawings 

Appendix B 
Mechanical Drawings 

LO 
N 
ci 
+1 

~ 
M 

[ 3.42 ± 0.25 

t 
Seating 
Plane 
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: 
4.07 
Max 

+ 
t 

0.25 
Min 

o 
~ Pin 1 Indicator 

208-Pln Plastic 
Quad Flat Package (QFP) 

~------ 25.50 -------I .. ~I 

0.25 Max 
0.18 Min 

~ 
T 
l 
T 

.50Typ 

""4 28.00 ± 0.10 .. I 
0.15 ~~:~~ 

~HOnHOHOnnnDOHOnHOHOHOOOOnnOHnnnnHOoonnooBODHOooonono ~~O.~9$7. 
O.O±O.15-J .~ 

~------ 31.90±0.25 

Figure B-l:SYMS3C876 208-Pin PQFP Mechanical Drawing 
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Mechanical Drawings 

Pad 11, 
Al Comer 

PREUMINARY 

Printed Circuit Board 

~ _______________ 27_.0_0_R_E_F ____________ ~·I ______ _ 

I 
27.00 REF 

Top View 
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Figure B-2:SYMS3C876 2S6-Bump PBGA Mechanical Drawing 
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PREUMINARY External Memory Interface Diagram Examples 

Appendix C 
External Metnory Interface Diagratn Exatnples 

~ ________________________________ ~OE 

~~ ________________________________ ICE 

27C128 

SYM53C876 

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

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

C-2 

Optional- for Flash Memory only, 
I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -~ not required for EEPROMs 

.......------......, : GPI + 12V Vpp Vpp : 

SYM53C876 

Control 

_______________________________________ I WE 

~~~------------------------------~OE 

~M~C~E/~ ______________________________ ICE 

27C512-15! 
28F512-15! 

Socket 

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, 
____________________________________________ ~ not required for EEPROMs 

: GPI04 + 12V Vpp Vpp : 
1 Control 
: MWEI 
I~~=---------------------------------~WE _______________________________________ 1 

~M~~------------------------------~OE 

~M~~------------------------------~CE 

L....-.. _________ I CK 

E 

27C020-15/ 
28F020-15/ 

Socket 

MAD Bus Sense Logic Enabled for 256 KB 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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MCEI 
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HCT139 

MAD Bus Sense Logic Enabled for 512 KB of slow memory (150 ns Devices, additional time required for HCT139 @ 33M Hz). 
The HCT3? 4s may be replaced with HCT377s. 
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PRELIMINARY 

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 
AddresslData bus, 2-2 
AddresslData 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 SATNI on Parity Error bit, 4-18, A-3 
Assert SCSI ACKI Signal bit, 4-27, A-4 
Assert SCSI ATNI Signal bit, 4-27, A-4 
Assert SCSI BSYI Signal bit, 4-27, A-4 
Assert SCSI C_DI Signal bit, 4-27, A-4 

SYM53C876 Data Manual 

Assert SCSI Data Bus bit, 4-19, A-3 
Assert SCSI 1_0 Signal bit, 4-27, A-4 
Assert SCSI MSGI Signal bit, 4-27, A-4 
Assert SCSI REQI Signal bit, 4-27, A-4 
Assert SCSI RSTI Signal bit, 4-19, A-3 
Assert SCSI SELl 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 

Index 

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_BEI (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 

Index-1 



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-I0 
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 
CTESTI register, 4-36, A-6 
CTEST2 register, 4-36, A-6 
CTEST4 register, 4-39, A-6 
CTEST5 register, 4-40, A-6 
CTEST6 register, 4-41, A-6 
Cycle Frame, 3-7 

Index-2 
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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-I0 
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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PRELIMINARY 

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 SCSI ID, 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 ~OM Base Address Register, 2-27 
Extend SREQ/SACK Filtering bit, 4-62, A-9 
external memory interface, 2-27 

configuration, 2-27 
GPI04 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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FRAMEI, 3-7 
Function Complete, 2-22 
Function Complete bit, 4-50,4-52, A-8 

G 
General Purpose 110 pin 0, 3-10 
General purpose 110 pin 1, 3-10 
General Purpose 110 pin 2, 3-10 
General purpose 110 pin 3, 3-10 
General purpose 110 pin 4, 3-10 

Index 

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_ FETCHI, 3-10 
GPIO Enable bit, 4-56, A-8 
GPIO Interface Pins, 3-10 
GPIOl_MASTERI, 3-10 
GPI02, 3-10 
GPI03, 3-10 
GPI04, 3-10 
GPI04-0 bits, 4-26, A-4 
GPREG register, 4-26, A-4 
Grant, 3-8 

H 
Halt SCSI Clock bit, 4-63, A-I0 
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, 

A-9 
Hardware Interrupts, 2-21 
High Impedance Mode bit, 4-39, A-6 

I 
110 Instructions, 5-8 
110 Read Command, 2-3 
110 Space, 2-2 
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PRELIMINARY 
Index 

IJO space, 2-2 
IJO Write Command, 2-3 
IDSEL, 2-2, 3-7 
IDSEL signal, 2-3 
lOS, 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 
110, 5-8 
load and store, 5-23 
memory move, 5-20 
read/write, 5-13 
transfer control, 5-16 

INT A routing enable, 3-18 
INTAI, 2-21,3-9,3-18 
INT AI 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 
MAS 0/, 3-15 
MAS 1/, 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 AddresslData 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 lIO, 1-4 
MWE/, 3-15 

N 
No Flush Memory Move instruction, 5-21 

o 
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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P 

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-I0 
SCSI Bus Control Lines, 4-28, A-4 
SCSI Bus Data Lines, 4-65, A-I0 
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-I0 
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-I0 
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-I0 
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 

PRELIMINARY 

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 
PERRI, 3-8 
Phase Mismatch bit, 4-52, A-8 
Physicallongword 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 
ReadlWrite Instructions, 5-13 
Register Addresses 

operating registers 
01h, 4-19, A-3 
02h, 4-21, A-3 
03h, 4-22, A-3 
04h, 4-23, A-4 
05h, 4-24, A-4 
06h, 4-25, A-4 
07h~ 4-26, A-4 
08h, 4-26, A-4 
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09h, 4-27, A-4 
OAh, 4-27, A-4 
OBh, 4-28, A-4 
OCh, 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 
IAh, 4-36, A-6 
IBh, 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 
39h, 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, A-9 
4Fh, 4-62, A-I0 
50-51h, 4-64, A-I0 
54-55h, 4-64, A-I0 
58-59h, 4-65, A-I0 
5C-5Fh, 4-65, A-I0 
60-70h, 4-66, A-I0 

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 SATNI on Parity Error, 4-18, A-3 
Assert SCSI ACKI Signal, 4-27, A-4 
Assert SCSI ATNI Signal, 4-27, A-4 
Assert SCSI BSYI Signal, 4-27, A-4 
Assert SCSI C_DI Signal, 4-27, A-4 
Assert SCSI Data Bus, 4-19, A-3 
Assert SCSI 1_01 Signal, 4-27, A-4 
Assert SCSI MSGI Signal, 4-27, A-4 
Assert SCSI REQI Signal), 4-27, A-4 
Assert SCSI RSTI Signal, 4-19, A-3 
Assert SCSI SELl 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-I0 
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 110, 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 

Index 

Data Transfer Direction, 4-36, A-6 
Destination 110-Memory Enable, 4-45, A-7 
Disable Halt on Parity Error or ATN, 4-19, A-

3 
Disable Single Initiator Response, 4-63, A-I0 
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 SCSI ID, 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 
GPI04-0, 4-26, A-4 
Halt SCSI Clock, 4-63, A-I0 
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 
lllegal 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 SD 15-8, 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, A-4 
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 
SATNI Status, 4-28, A-4 
SBSYI Status, 4-28, A-4 
SC_DI Status, 4-28, A-4 
SCRIPTS Interrupt Instruction Received, 4-

29, A-5 
SCRIPTS interrupt instruction received, 4-46, 

A-7 
SCSI C_DI 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-I0 
SCSI FIFO Test Write, 4-63, A-I0 
SCSI Gross Error, 4-50,4-52, A-8 
SCSI High-Impedance Mode, 4-61, A-9 
SCSI 1_01 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 MSGI 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 RSTI Received, 4-53, A-8 
SCSI RSTI Signal, 4-30, A-5 
SCSI SDPOI Parity Signal, 4-30, A-5 
SCSI SDPI 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 SATNI 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_ 01 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 
SLPARMode, 4-21,A-3 
SMSGI 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 110-Memory Enable, 4-45, A-7 
SREQI Status, 4-28, A-4 
SSELI 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-I0 
TolerANT Enable, 4-62, A-I0 
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 
Rese1ected 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 
RESPIDI 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 
ROMlFlash 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 
SA TNI Active, 4-52, A-8 
SATNI Active bit, 4-52, A-8 
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SATNI Status bit, 4-28, A-4 
SBCL register, 4-28, A-4 
SBDL register, 4-65, A-I0 
SBSY Status bit, 4-28, A-4 
SBSY/, 3-12 
SC_D/, 3-12 
SC_DI 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 
SCNTLI Register, 2-10 
SCNTLI 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-I0 
SCRIPT RAM, 2-2 
SCRIPTS instruction, 2-24 

Index 

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 A TN Condition bit, 4-50, A-8 
SCSI Bus Control Lines register, 4-28, A-4 
SCSI Bus Data Lines register, 4-65, A-I0 
SCSI bus interface, 2-15-?? 
SCSI C_DI 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-I0 
SCSI FIFO Test Write bit, 4-63, A-I0 
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 
SCSI 1_0/ Signal bit, 4-31, A-5 
SCSI Input Data Latch register, 4-64, A-I0 
SCSI instructions 

block move, 5-4 
110, 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 
SCSI RST/ Signal bit, 4-30, A-5 
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SCSI SCRIPTS, 1-3 
SCSI SCRIPTS operation, 5-1 

sample instruction, 5-2 
SCSI SDPO/ Parity Signal bit, 4-30, A-5 
SCSI SDPI 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 
SCTRU, 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(l5-0), 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 
SERRI, 3-8 
SFBR register, 4-26, A-4 
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Shadow Register Test Mode bit, 4-39, A-6 
SI_OI, 3-12 
SI_OI 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-I0 
SIENO, 2-21 
SIENO register, 4-50, A-8 
SIENl, 2-21 
SIEN 1 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 
SISTI, 2-21,2-23,2-24 
SIST 1 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 
SMSGI, 3-12 
SMSGI 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-I0 
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 lIO-Memory Enable bit, 4-45, A-7 
Special Cycle Command, 2-3 
SREQ, 2-23 
SREQ/, 3-12 
SREQI Status bit, 4-28, A-4 
SRST/, 3-12 
SSEL/, 3-12 
SSELI Status bit, 4-28, A-4 
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SSID register, 4-27, A-4 
SST ATO register, 4-30, A-5 
SSTATI register, 4-31, A-5 
SST A T2 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 
STESTI register, 4-60, A-9 
STEST2 Register, 2-10 
STEST2 register, 4-61, A-9 
STEST3 register, 4-62, A-I0 
STIMEO register, 4-57, A-9 
STIME 1 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 
SYM53C876 Benefits, 1-4 

Index 

SYM53C876 Functional Signal Grouping, 3-3 
SYM53C876 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 
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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-I0 
timings 

Ultra SCSI, 6-61 
TMS, 3-16 
TolerANT Enable bit, 2-20,4-62, A-IO 
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-IO 

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 SYM53C876 Board Application, 1-2 
Typical SYM53C876 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 

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

W 
WATNI 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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For literature on any Symbios Logic product or service, 
:all 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\111 
80686 Muenchen 
Germany 
011-49-89-547470-0 

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