




















































































































































































































Appendix G 

Miscellaneous Design Topics 

The following paragraphs detail design 
topics. 

Design Topics 
The following design topics are discussed. 

• SCSI Timers 
• Longitudinal Parity Register 
• BiglLittle Endian Support 
• SCRIPTS in a host adapter 

SCSI Timers 
Some SCSI systems have a system require­
ment with respect to activity on the SCSI bus. 

If there are long periods with no SCSI activity 
then the SCSI driver must notify the system 
software that a time-out has occurred. The 
53C720 provides programmable select/ 
reselect, handshake to handshake, and gen­
eral purpose timers. The time-out period is 
programmable from 100 JlSec to greater than 
1.6 seconds. A mask able interrupt is available 
for each of the timers. Timers are masked in 
the SIENl register and status of the timers are 
checked in the SISTI register. 

Longitudinal Parity Register (SLPAR) 
F or a simple error check of any data passing 
through the 53C720, there is an 8-bit register 
that contains a continual exclusive OR of the 
data. The value in the chip is cleared by any 
write to the register. A designer can use the 
information by performing the following: 

1. Clear the value with a SCRIPTS write. 

2. Move data through the 53C720. 

3. Move the generated byte to the SCSI 
target to be stored with the data. 

4. Read in the extra byte on a read, and 
compare it to the byte generated during 
the move. 

All the extra moves and compares can be 
done by the 53C720 or by the system proces­
sor, depending on the designer's preference. 
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N ate that the SLPAR doubles as the SFBR 
during a select or reselect. The device id is 
always written into the SLPAR. Because a 
SCRIPT could be writing to the SFBR during 
a SCSI bus-initiated interrupt, the value 
could be destroyed. Optionally, therefore, 
the chip can be set to write the device id 
only to the SLP AR. 

Big/LiHle Endian Support 
There is some support for both Big and Little 
Endianin the 53C720. Four areas must be 
considered when discussing the byte order­
ing. 

1. SCRIPTS Order 

To ensure that all SCSI SCRIPTS are in the 
correct order, each SCRIPT must be com­
piled in the target architecture .. The. C 
output is a longword value, which Will be . 
stored in the memory by the processor and In 
the correct order for the subsequent execu­
tion. If a little Endian SCRIPT is to be 
executed on a big Endian machine, the bytes 
will need to be reversed before execution by 
the 53C720 (in big Endian mode). Note t.hat 
a PROM cannot be moved from one envI­
ronment to another without re-ordering 
bytes within each word. 

2. 53C720 Regiater Acccaa from Firmware 

There is a big Endian and a little Endian 
address mode for the registers. To develop 
code that works in either mode, simply use 
equates with an Endian switch that includes 
the appropriate set of address values. Note 
that the change is only for byte access. If 32 
bits are accessed, there is no change from big 
to little Endian. 

3. 53C720 Regiater Acceao from SCSI SCRIPTS 

The compiler offers a set of logical names 
that can be used to access registers. Names 
do not change when the mode changes, and 
the binary code required to access a register 
does not change either. 
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4. Uler Data Byte Ordering 

Data transfers tolfrom system memory froml 
to the SCSI bus always start at the beginning 
address and continue until the last byte is 
sent. No internal re-ordering of the data for 
either mode occurs. A serial stream of data is 
assumed, and the first byte on the SCSI bus is 
associated with the lowest address in system 
memory. 

SCRIPTS in a Host Adapter 
Some designs require that SCSI SCRIPTS be 
fetched from a local ROM rather than from 
system memory across the bus. Typically, 
this requirement comes from the desire to 
avoid traffic on the bus or is caused by large 
overheads associated with bus arbitration. 
The 53C720 allows several options in the 
placement of SCRIPTS and table indirect 
data 

SCRIPTS and data structures can be placed 
in system memory. 

Using the FETCH pin, external system bus 
interface hardware can read SCRIPTS locally 
and all other data from system memory. 
During SCRIPT fetches, the pin is active, and 
thus, the access can go locally rather than 
across the system bus. 

In the CTEST8 register is the fetch mode bit. 
When set, the FETCH pin will deassert 
during indirect and table indirect read opera­
tions. FETCH will be active during SCRIPT 
fetches oniy. Thus, externai hardware can 
drive the opcode fetch to one memory area 
(local ROM) and table indirect fetches to 
another area (system RAM). If the bit is not 
set, then fetch is asserted throughout the 
instruction fetch. 

Thus, the designer can place SCRIPTS, user 
data, and table indirect data in the most 
convenient area of memory. Note that the 
options' can be changed dynamically by 
writing to the registers from SCRIPTS. 
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Using the 53C720 in Low Level Mode 

Low-level SCSI Code 
Pseudocode examples of selection, message-out, command, data-in, status, and message-in. 

***************************************************** 
Selection: * 
***************************************************** 

parity check, generation 
SCNTLO=OXCC 

C700 id=7, target id=2 
SODL=OX84 

assert BSY 
SOCL=OX20 

assert SODL, connected; if not connected, ATN cannot be asserted 
SCNTLl=OX50 

low-level mode (Note: Disable low-level mode before starting the SCRIPTS' processor.) 
DCNTL=OX08 

assert SEL, ATN, BSY 
SOCL=OX38 

deassert BSY, keep SEL, ATN 
SOCL=OX18 

wait for BSY, asserted by Target 
(SBCL & OX20)=OX20 

deassert SEL, keep ATN 
SOCL=OX08 

********************************************************* 
Message-Out * 
********************************************************* 

look for REQ and message-out 
(SBCL & OX87)=OX86 

identify message 
SODL 

message-out phase; a phase match asserts SODL onto the SCSI bus 
SOCL=OXOE 

assert ACK, message-out, keep A TN 
SOCL=OX4E 

wait for REQ deasserted 
wait for (SBCL & OXBO)=OXOO 

deassert ACK, ATN; keep message-out 
SOCL=OX06 
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********************************************************** 

Command * 
********************************************************** 

look for REQ and command 
(SBCL & OX87)=OX82 

initialize command byte 
SODL=eommand byte 

assert ACK, command 
SOCL=OX42 

wait for REQ deasserted 
wait for (SBCL & OX80)=OXOO 

deassert ACK, keep command 
SOCL=OX02 

repeat until last command byte 

********************************************************* 

Data-In * 
********************************************************* 

look for REQ and data-in 
(SBCL & OX87)=OX81 

SBDL=data byte 
_____ ~ A '-'TT ..2 ___ !_ 

~~~cn n.~"'" Ui::llCi -HI 

SOCL=OX41 
wait for REQ deasserted 

wait for (SBCL & OX80)=OXO 
deassert ACK, keep command 

SOCL=OX02 
repeat until last data byte 

********************************************************* 

Status * 
********************************************************* 

look for REQ and status 
(SBCL & OX87)=Ox83 

ACK, status phase 
SOCL=OX43 

SBDL contains status byte 
status=SBDL 

wait for REQ deasserted 
wait for (SBCL & OX80)=OXOO 

deassert ACK; keep status phase 
SOCL=OX03 
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********************************************************* 

MeGBage-in * 
********************************************************* 

look for REQ and message-in 
(SBCL & OX87)=OX87 

ACK, message-in phase 
SOCL=OX47 

SBDL contains message byte 
message-in=SBDL 

wait for REQ deasserted 
wait for (SBCL & OX80)=OXOO 

deassert ACK; keep message-in phase 
SOCL=OX07 

NCR 53C720 Programmer's Guide 
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Notes 
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-e[errorfilename] - 3-1 
-1[ListFilename] - 3-1 
-o[OutputFile name] - 3-1 
-u - 3-1 
-v - 3-1 
-w - 3-1 
-z[debugfilename] - 3-1 

53C7XO - 4-1 
53C90 Algorithm Description. - A-I 
53C720 Algorithm Description - A-I 
53C720 Performance Compared to 53C90 - A-I 
53C720 Register Access from Firmware - G-l 
53C720 Register Access from SCSI SCRIPTS - G-l 
53C720 Strengths in the Disk Drive Environment - 7-1 
53C720 System Bus Utilization - B-1 
53C720 Test SCRIPTS Examples - E-l 
68030 - 1-4 
80386 - 1-4 
80386SX - 1-4 

A 
A SCSI Solution - 1-1 
ABSOLUTE - 2-3,4-3,4-5 
ACK - 4-3 
AND - 4-3 
array - 1-5 
ASCII - 3-1 
ATN - 4-3 

lB 
back-end - 4-1 
Big/Little Endian Support - G-l 
binary - 4-1 
Bit 16 Wait for Valid Phase - 10-16 
Bit 17 Compare Phase - 10-16 
Bit 18 Compare Data - 10-16 
Bit 19 Jump If - 10-16 
Bit 20 Interrupt on the Fly (INTFL Y) - 10-16 
Bit 21 Carry Test - 10-15 
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Bit 22 Reserved - 10-15 
Bit 23 Relative Addressing - 10-15 
Bit 23 Reserved - 10-13 
Bit 24 Carry Enable - 10-13 
Bit 24 SELECT With ATN - 10-10 
Bit 25 Table Indirect Mode - 10-10 
Bit 26 Relative Addressing Mode - 10-10 
Bit 27 Block Move Opcode - 10-3 
Bit 28 = 0 Table Direct Mode - 10-2 
Bit 28 = 1 Table Indirect Mode - 10-2 
Bit 28 Table Indirect Field - 10-2 
Bit 29 = 0 Direct Addressing - 10-2 
Bit 29 = 1 Indirect Addressing - 10-2 
Bit 29 Indirect data address flag - 10-2 
Bits 7-0 Data Byte - 10-16 
Bits 7-0 Reserved - 10-13 
Bits 15-0 Flags Field - 10-10 
Bits 15-8 Immediate Data Field - 10-13 
Bits 15-8 Mask Bits - 10-16 
Bits 19-16 Sequence Control Bits - 10-16 
Bits 22-16 Register Address Field - 10-13 
Bits 23-0 Block Move Byte Count - 10-4 
Bits 23-00 24-bit Byte Count - 10-19 
Bits 23-16 SCSI ID 7-0 - 10-10 
Bits 26-24 SCSI Phase Bits - 10-15 
Bits 26-24 SCSI Phase Lines - 10-4 
Bits 29-24 Reserved Section - 10-19 
Bits 29-27 = 000 (JUMP) - 10-15 
Bits 29-27 = 001 (CALL) - 10-15 
Bits 29-27 = 010 (RETURN) - 10-15 
Bits 29-2i = 011 (iNTERRLJ~T) - iO-i5 
Bits 29-27 = 101 (Move from SFBR) -10-12 
Bits 29-27 = 110 (Move to SFBR) - 10-12 
Bits 29-27 = 111 (Read-Modify-Write) - 10-13 
Bits 29-27 I/O Instruction Opcodes - 10-7 
Bits 29-27 Transfer Opcodes - 10-15 
Bits 31-0 Data Jump Address - 10-17 
Bits 31-0 Data Start Address - 10-5 
Bits 31-0 Jump Address - 10-13 
Bits 31-00 Destination Address of the Memory Move - 10-20 
Bits 31-00 Source Address of the Memory Move - 10-19 
Bits 31-30 Block Move (00) - 10-2 
Bits 31-30 I/O Instruction (01) - 10-7 
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Bits 31-30 Read/Write Instructions (01) -10-11 
Bits 31-30 SCSI I/O Processor (10) - 10-14 
Bits 31-30 SCSI I/O Processor Opcode (11) - 10-19 
Block Move Instruction - 10-2 
Block Move Instruction - 10-5 
Block Move Instructions - 10-1 
Block Move Overview - 10-2 
Block Move - 4-7 
brackets - 3-1 

c 
C Source Code - 1-5 
CALL Instruction - 4-12 
CALL - 4-1 
Cannot open file - F-1 
Cannot read file - F-l 
Cannot use a RELATIVE in a non address field - F-2 
CARRY - 4-3 
Chained Block Move - 4-8 
Chained Move Instruction - 10-5 
chained mode - 1-4 
CHMOV - 4-1 
CLEAR - 4-1 
Clear Instruction - 4-18 
Compiled Output - 3-2 
Compiler Directives Syntax - 4-5 
Compiler Directives - 4-3 
Compiler SCRIPTS Examples - D-l 
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count - 4-4 
CPU - 1-1,1-6 
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Data-in Phase - 8-2 
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debugger - 3-1 
Decimal - 4-1 
Definition area - 2-1 
Design Topics - G-1 
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DISCONNECT - 4-1 
Disconnect Instruction - 4-17 
Disconnect SCSI SCRIPTS - 9-2 
Disk Drive Initiator Sequence - 7-1 
DMA Component - 1-3 
DMA - 1-1,1-3 
DSA - 1-4 
Duplicate ACK - F-3 
Duplicate A TN - F-3 
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Errors - F-2 
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Expected a PHASE - F-2 
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Fatal Errors - F-l 
First 32-bit word of the I/O Instructions - 10-7 
First generation - 1-1 
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front-end - 4-1 
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hex - 4-1 
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high level - 1-4 
Host Bus Time To Fetch A SCSI SCRIPTS Command - B-1 
Host System - 1-6 
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I/O Instructions Overview - 10-7 
I/O Instructions - 10~ 7,10-13 
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NOT - 4-3 
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