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* NOTE: The above decoupling is recommended for optimum noise isolation. This configuration takes advantage 
of the separate ground planes contained in the SlOP for address and data lines, control lines, and 
SCSI pads. Use capacitor values of.01 uF or .1 uFo 

**NOTE: Pins 102·100, 98,97, and 95·89 are reserved for wide SCSI. 
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Figure 1. NCR 53C700 Pinout 
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SCSII/O Processor Description 

The required pins for the 80386 version of the SlOP are summarized below. 

Table 1. SCSI If 0 Processor Pinouts 

Pin Name Pin Description Pin Number(s) 

80386 Signals 

DP3_ABRTI Host Data Parity I Abort 1 
DP2:0 Host Data Parity 3 
D31 :00 Host Data Bus 32 
A31:2 Host Address Bus 30 
BE3/:01 Byte Enables 4 
WRI, DC/, MIOI Bus Cycle Control lines 3 
ADS/, NAt Address strobe, & Next Address 2 
READYI/, READYOI Ready In & Ready Out 2 
HOlD,HlDREO Peripheral request, lOP Hold Request 2 
HlDAI,HlDAO Hold Ack In & Out 2 
RESET Reset 1 
IRQ! Interrupt Request 1 
HCS Chip Select 1 
ClK Clock input 1 

Total 85 

SCSI Signals 

SDB7:0,SDBP SCSI Data bus 9 
SDIR7:0, SDIRP SCSI Data Direction signals 9 
REO, MSG, I/O, C/D Target signals 4 
ATN,ACK Initiator Signals 2 
TGS,IGS Target & Initiator group select 2 
BSY/, SEU, RSTI Control input signals 3 
BSYDIR, SELDIR, Control output Signals 3 

RSTDIR 

Total 32 

Reserved Signals 

Reserved for Wide SCSI 12 

Chip Total 129 
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Chapter 3 
Pinout Description 

There are two groups of signals - SCSI signals and 80386 signals. The NCR 53C7oo SI0P386 
will be referred to as the SlOP throughout this document. A slash (It/") indicates an active-low 
signal. An underscore (It_") indicates a dual-function pin. 

Pin. Type 

21-20 I/O 
18-16 
14-10,8-7 
5-3 
160-157 
155·154 
152-150 
148-144 

42-45 I/O 
47-48 
50-51,53 
55-60,62 
65-68, 70-73 
76-78,80-81 
83-85 

52 I/O 

Signal 

A31-A2 

031-00 

OP3_ABRT 

Table 2. 80386180286 Interface Slanals 
Description 

Tri-state, active-high, Host address bus. These signals provide physical memory 
addresses or I/O port addresses dependent on the MIO/signal state. The 80386 
drives the address lines in slave mode and the SlOP drives the address lines 
in master mode. In 80286 mode, the A31-24 signals are driven to the value in the 
DNAD register to be used for the upper address signals for memory paging. The 
address outputs are synchronized with the elK signal. During data transfer in slave 
mode to/from the SlOP's registers, use A5-A2 in 80386 mode, and A5-AO in 
80286 mode. 

Tri-state, active-hign, Host data bus. These signals provide the data path 
between the 80386180286 and the SlOP. Data can be transferred on 32-bit 
and 16-bit buses. This is controlled by bits 4 and 5 in the DMODE register. 
The DMODE register should not be changed while the OMA is active. Data 
outputs are synchronized with the elK signal. 

Tri-state, active-low, Host data parity for byte lane 3 or abort. This signal can be 
used as the parity bit for 031-024. When not using the pass parity option, use this 
signal as an Abort Transfer pin. To enable (bit 2, the SCNTLO register) for this 
signal as an ABRTlsignal. When ABRT/ is asserted, the OMA transfer is aborted. 
The ABRT input is asynchronous and requires a 40 nsec pulse width. When this 
Signal is a parity Signal, its output is synchronized with the elK signal. 

63,74,86 I/O OP2-0PO Tri-state, active-high, Host data parity bits. These Signals are the parity bits for the 

26 I/O BE3/ 

NCR 53C700 Data Manual 

Host data bus (023-00). OP2 is the parity signal for data bits 023-016, OP1 is the 
parity signal for data bits 015-08, and OPO is the parity signal for data bits 
07-00. The SlOP supports both even and odd parity on the Host data bus. Host bus 
even/odd parity is programmed through bit 2 of the CTEST7 register. When the 
SlOP is configured for parity generation (bit 2 SCNTLO register), these signals are 
placed in a high-impedance state. Parity outputs are synchronized with the elK 
signal. 

Tri-state, active-low. This signal enables data transfer in the 031-024 data byte 
lane. It is driven by the Host when the SlOP is in slave mode and driven by the SlOP 
during a OMA transfer. In 286 mode, this signal is not define9 and s~oul~ be pulled 
high. Bit 4 of the DMODE register determines whether the chip operates in 286 mode 
or 386 mode. The output is synchronized with the elK signal. 
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Pinout Description 

Table 2. 80386180286 Interface Sianals (continued) 
Pin # Type Signal DescrIption 

25 I/O BE2/_BHEI Tri-state, active-low. In 386 mode, this signal enables data transfer in the 
023-016 data byte lane. In 286 mode, it distinguishes between 8-bit and 16-bit data 
transfers. Bit 4 of the DMODE register determines whether the chip operates in 
286 or 386 mode. The output is synchronized with the ClK signal. 

24 I/O BE1'-A1 Tri-state, active-low, byte enable or address. In 386 mode, this signal enables data 
transfer in the 015-08 data byte lane. In 286 mode, this pin is active-high, address 
line A 1, and should be connected to A1 of the 80286. Bit 4 of the DMODE register 
determines whether the chip operates in 286 or 386 mode. The output is 
synchronized with the ClK signal. 

23 I/O BEO/_AO Tri-state, active-low, byte enable or address. In 386 mode, this signal enables data 
transfer in the 07-00 data byte lane. In 286 mode, this signal is tri-state, active-high 
and used as address line AO, connected to the AO pin of the 286. Bit 4 of the 
DMODE register determines whether the chip is operating in 286 or 386 mode. 
The output is synchronized with the ClK signal. 

32 I/O R/W Tri-state, ReadIWrite. This signal defines the type of bus cycle being performed. 
When the SlOP is in Slave mode, high is a write to the chip and low is a read from the 
Chip. When the SlOP is in Master mode, high is a write to the system bus and low is a 
read from the system bus. The output is synchronized with the ClK Signal. 

30 0 OCI Tri-state, data control output. This signal defines the type of bus cycle being 
performed. A high signal indicates data is on the bus. A low signal indicates that the 
bus contains control information. In Master mode this signal can be driven to either 
state when the SlOP is performing an instruction fetch operation. The assertion or 
deassertion of this signal during instruction fetch operations is controlled through bit 
1 in the CTEST7 register. The output is synchronized with the ClK Signal. 

29 0 MIOI Tri-state, memory input/output. This signal defines the type of bus cycle being 
performed. When high, transfer is to a memory address. When low, transfer is to an 
I/O address. The output is synchronized with the C~K signal. 

28 I/O AOSI Tri-state, active-low, address status. AOSI indicates that address and control 
signals are valid and stable. In Slave mode, this signal is driven by the 386/286. In 
Master mode, it is driven by the SlOP. The output is synchronized with the ClK 
Signal. 
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Pinout Description 

Table 2. 80386180286 Interface Sianals (continued) 
Pin # Type Signal Description 

33 I NAI Active-low, next address request When the SlOP is in Master mode, NAI indicates 
that the system is requesting address pipelining. During address pipelining, address 
and status signals for the next bus cycles are driven during the current cycle. An 
active signal indicates that the system is ready to accept new values of BE3/, 
BE2I, _BHEI, BE1CA1, BEOCAO, A31-A2, WAI, DC/, and MIOI. It is monitored 
only when in Master mode. This signal should not be driven active during a Slave access 
to the SlOP. 

34 I READYII Active low, ready transfer acknowledge. In Master mode, READYV indicates that the 
Slave device is ready to transfer data. When READYII is active during a read cycle, 
the SlOP latches the input data and terminates the cycle. If READYII is active during 
a write cyde, the SlOP terminates the bus cycle. In Slave mode, when data is read 
from the SlOP, this signal is monitored by the SlOP to determine when to stop driving 
the data bus. This allows wait states to be inserted to extend the bus cycle if needed. 
The 53C700 always needs a READYI/ to terminate a read or write signal. 

27 0 READYOI Active low, ready output signal. When the SlOP is in Slave mode, it asserts READYOI 
to acknowledge the completion of a bus cycle. A 53C700 slave read or write cycle is a 
minimum of 5T states or 10 clock periods. It is not used in Master mode. The output is 
synchronized with the ClK signal. 

40 0 HOLD Active high, hold request output. This output only signal is asserted when the SlOP 
needs access to the host system bus while performing a DMA transfer. If the 
HlDREQ input signal is asserted, this signal is asserted to allow another bus master 
device to gain control of the system bus using a daisy-chaining* scheme. The output is 
synchronized with the ClK signal. 

37 I HlDREQ Active high, bus hold request input. This signal indicates that another bus master 
device requests use of the host bus. It allows the system to incorporate a daisy-
chaining* technique for handling system bus requests for use. If another bus master 
device requests the bus at the same time as the SlOP, the SlOP has priority. The 
signal can be asserted asynchronously by another bus master device. 

* See 80386 Interface in Section 6 for more information on HOlD/HlDA schemes. 
'" 

41 I HlDAI Active-high, bus hold acknowledge in. This signal is asserted by the Host CPU to 
indicate that it has given up the system bus. This signal is passed through to the 
HlDAO pin unless the SlOP requires use of the bus. 

38 0 HlDAO Active-high, bus hold acknowledge out This signal is a copy of HlDAI, unless the 
SlOP assumes bus mastership and uses the system bus. If HlDAI is active and the 
SlOP does not need to use the system bus, then this signal is asserted. The output is 
synchronized with the ClK signal. 
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Pinout Description 

Table 2. 80386180286 Interface Signals (continued) 
Pin # Type Signal Description 

88 I RESET Active-high, hardware reset. When asserted, all registers are set to the default 
values as described in the register sections. The signal is connected to the 80386 
RESET line. The signal is also defines the 01 and 02 clock phases. 

87 0 IRQI Active-low, open drain, interrupt request This signal is asserted in response to an 
interrupt condition or when a SCSI SCRIPTS lMinterrupt instruction is issued. This 
signal has an internal pull-up resistor. The output is synchronized with the elK signal. 

35 I HCSI Active-low, Host chip select. This signal is generated by external address decoding 
to allow the SlOP's registers to be memory or VO mapped. 

36 I ClK Square wave clock which provides the fundamental timing for the system bus and for 
the SlOP Chip. It should be the same signal as the ClK2 input of the 80386. The ClK 
signal input frequency should range from 16.67 MHz to 50 MHz with a 35% to 65% 
duty cycle. 

122 I/O SOB7- 48 rnA, open drain, active-low, SCSI data/parity bus. 
124·127 SOBO 
129-131, 121 SOBP 

133-135 0 SOIR7- Active-high, SCSI data direction. In differential mode, these signals control 
137-138 SOIRO the direction of external differential pair transceivers for the SD71 • SDOI signals. 
140-142 When this signal is high, the direction is from the SlOP to the SCSI bus. When it is 

low, the direction is from the SCSI bus to the SlOP. These signals are always valid, 
even in single-ended mode. 

132 0 SOIRP Active-high, SCSI parity direction. In differential mode this signal controls the 
direction of an external differential pair transceiver for the SOPI signal. When the 
signal is high signals move from the SlOP to the SCSI bus. When it is low, signals move 
from the SCSI bus to the SlOP. The signal is always valid, even in single-ended mode. 

120 0 ATNI 48 rnA open drain, SCSI attention. The initiator asserts this Signal to indicate to the 
target that a Message Out phase is desired. The signal can be directly connected to 
the single-ended SCSI ATN line. In differential mode, the IGS output controls the 
direction of this signal. 

115 I/O MSGI - 48 mA open "drain, SCSI message phase signal. The target asserts this signal with the 
VO and CIO signals to determine the information transfer phase. This signal can be 
directly connected to the single-ended SCSI MSG line. In differential mqde, the TGS 
output controls the direction of this signal. 
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Pinout Description 

Table 2. 80386180286 Interface Sionals (continued) 
Pin' Type SIgnal DescrIption 

110 I/O I/O 48 rnA, open drain, SCSI input-output phase. This signal is asserted with the MSG/ 
and C/O signals by the target to determine the information transfer phase. Input 
(asserted) and output (deasserted) transfers are always made with respect to the 
initiator. This signal can be direcHy connected to the single-ended SCSI VO line. In 
differential mode, the TGS output controls the direction of this signal. 

112 I/O C/O 48 rnA, open drain, SCSI control-data phase. This signal is asserted with the MSG/ 
and YO signals by the target to determine the information transfer phase. This 
signal can be directly connected to the single-ended SCSI C/O line. In differential 
mode, the TGS output controls the direction of this signal. 

Table of SCSI Phases 
MSGI C/O 1/0 SCSI Phase 

0 0 0 Data Out 
0 0 1 Data In 
0 1 0 Command 
0 1 1 Status 
1 0 0 Reserved for future standard 
1 0 1 Reserved for future standard 
1 1 0 Messaae Out 
1 1 1 Messaae In 

Key: "0" not asserted, ."1" asserted 

Pin' Type Signal Description 

111 I/O REal 48 mA, open drain, active-low, SCSI data transfer request. This signal is 
asserted by the target requesting a data transfer. When this signal is active, 
the MSG/, C/O, and VO phase lines are valid. This signal can be directly 
connected to the single-ended SCSI REO line. In differential mode, the TGS 
output controls the direction of this signal. 

117 I/O ACKI 48 rnA open drain, active-low, SCSI acknowledge. This signal is asserted by the 
initiator in response to the REal signal to acknowledge a data transfer. It can be 
direcHy connected to the single-ended SCSI ACK line. In differential mode, the 
IGS output controls the direction of this signal. 

119 I/O BSYI 48 rnA open drain, active-low, SCSI busy. This signal is asserted when the SCSI 
bus is busy. When a device wants to arbitrate to use the SCSI bus, it is driven 
active. Once the arbitration and selection phases are complete, the target drives 
this signal active. This signal can be connected directly to the single-ended SCSY 
BSY/line. In differential mode, this Signal is an input only and the BSYOIR signal 
asserts BSY/on the SCSI bus. -
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Pinout Description 

Table 2. 80386180286 Interface Sianals (continued) 
Pin # Type signal Description 

116 I/O RSTI 48 rnA open drain, active-low,SCSI reset. This signal is asserted to perform a SCSI 
bus reset. It can be directly connected to the single-ended SCSI RST line. In 
differential mode, it is an input only and the RSTDIR signal is used to assert RSTI on 
the SCSI bus. When the reset SCSI bus bit in the SCNTL 1 register is set to 1, the 
RSTI signal is asserted and remains asserted until this bit is reset to O. 

114 I/O SELl 48 rnA open drain, active-low, SCSI select. This signal is asserted to select or 
reselect another SCSI device. This signal can be direcUy connected to the single-

ended SELDIR line. In differential mode, it is an input only and the SELDIR signal 
asserts SEll on the SCSI bus. 

108 0 BSYDIR SCSI busy/direction. This signal controls the assertion of the SCSI BYSI signal in 
differential mode. Connect it to the driver enable of the differential pair transceiver. 
When this signal is high, BSYI is asserted on the SCSI bus. When it is low, the 
differential pair drive is disabled. The SCSI termination resistors will deassert 
BSYI by pulling it high. This signal is always valid even in single-ended mode. 

107 0 RSTDIR SCSI reset/direction. This signal controls the assertion of the SCSI RSTI signal in 
differential mode. Connect it to the drive enable of the differential pair transceiver. 
When this signal is high, RSTI is asserted on the SCSI bus. When it is low, the 
differential pair driver is disabled. The SCSI termination resistors will then deassert 
RSTI by pulling RSTI high. This signal is always valid, even in single-ended mode. 

106 0 SELDIR SCSI select/direction. This signal controls the direction of the SCSI SEll Signal in 
differential mode. Connect this signal to the driver enable of the differential pair 
transceiver. When it is high, SEll is asserted on the SCSI bus. When it is low, the 
differential pair driver is disabled. The SCS I termination resistors will then deassert 
SEL/by pulling SEll high. This signal is always valid even in single-ended mode. 

103 0 TGS Target group select. This signal enables the extemal transceivers to drive SCSI 
REQ/, MSG/, CID, and VO when the SlOP is operating as a target in differential 
mode. When this signal is high, REQ/, MSG/, C/D, and VO are outputs. When it is 
low, REal, MSG/, C/D, and I/O are inputs. This Signal is always valid, even in single-
ended mode. 

104 0 IGS Initiator group select. This signal enables the extemal transceivers to drive SCSI 
ACK/ and ATNI when the SlOP operates as an initiator in differential mode. When 
this signal is high, ACK/ and ATNI are outputs. When this Signal is low, ACK/ and 
ATNI are inputs. This signal is always valid, even in singJe-ended mode. 

NCR 53C700 Data Manual 3-6 2/26/90 



Chapter 4 
Registers 

This chapter contains descriptions of al153C700 registers. 

D Table 3. Reaister Addresses and escflptlons 
Address Readl 

(Hex) Write Abbreviation label 

00 R/W SCNTlO SCSI Control Register 0 
01 R/W SCNTl1 SCSI Control Register 1 
02 R/W SOlD SCSI Destination 10 Register 
03 R/W SIEN SCSI Interrupt Enable Register 
04 R/W SCIO SCSI Chip 10 Register 

05 R/W SXFER SCSI Transfer Register 
06 R/W SOOl SCSI Output Data Latch Register 
07 R/W SOCl SCSI Output Control Latch Register 
08 R SFBR SCSI First Byte Received Register 
09 R SIOl SCSI Input Data Latch Register 

OA R SBOl SCSI Bus Data Lines Register 
OB R SBCl SCSI Bus Control Lines Register 
OC R OSTAT DMA Status Register 
00 R SSTATO SCSI Status Register 0 
OE R SSTAT1 SCSI Status Register 1 

OF R SSTAT2 SCSI Status Register 2 
10-13 RES Reserved 
14 R CTESTO Chip Test Register 0 
15 R CTEST1 Chip Test Register 1 
16 R CTEST2 Chip Test Register 2 

17 R CTEST3 Chip Test Register 3 
18 R/W CTEST4 Chip Test Register 4 
19 R/W CTEST5 Chip Test Register 5 
1A R/W CTEST6 Chip Test Register 6 
1B R/W CTEST7 Chip Test Register 7 

1C-1F R/W TEMP Temporary Stack Register 
20 R/W OFIFO DMA FIFO Register 
21 R/W ISTAT Interrupt Status Register 
22-23 RES Reserved 
24-26 R/W OBC DMA Byte Counter Register 

27 R/W OCMO DMA Command Register 
28-2B R/W ONAO DMA Next Address for Data Register 
2C-2F RJW OSP DMA SCRIPTS Pointer Register 
30-33 RJW OSPS DMA SCRIPTS Pointer Save Register 
34 R/W OMOOE DMA Mode Register 

35-38 RES Reserved -

39 RJW OlEN DMA Interrupt Enable Register 
3A RJW OWT DMA Watchdog Timer Register 
3B R/W. OCNTl DMA Control Register 
3C-3F RES Reserved 
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Registers 

SIEN (WW) SDID (WW) SCNTLI (WW) SCNTLO 

SOCL (WW) SODL (WW) SXFER (WW) SCID 

SBCL (R) SBDL (R) SIDL (R) SFBR 

SSTAT2 (R) SSTATI (R) SSTATO (R) DSTAT 

RESERVED 

CTEST3 (R) CTEST2 (R) CTESTI (R) CTESTO 

CTEST7 (WW) CTEST6 (WW) CTESTS (WW) CTEST4 

TEMP 

RESERVED ISTAT (WW) DFIFO 

DCMD (WW) DBC 

DNAD 

DSP 

DSPS 

RESERVED DMODE 

DCNTL (WW) DWT (WW) DIEN (WW) RESERVED 

RESERVED 

Figure 4. NCR 53C700 Register Address Map 
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Address 
(Hex) 

(WW) 00 

(WW) 04 

(R) 08 

(R) OC 

10 

(R) 14 

(WW) 18 

lC 

(WW) 20 

(R/W) 24 

(WW) 28 

(WW) 2C 

(WW) 30 

(WW) 34 

38 

3C 
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Registers 

4.1 53C700 Register 
Descriptions 

Notes: 

NCR reserved bits are designated as ''RES'' in 
each register map. These bits should always be 

written to 0, discard all information readfrom them. 

Unless otherwise indicated, all bits in the registers are 
active high. The "Default" notation refers to the SlOP's 
register values after the chip is powered-up or reset. The 

8-bit registers can be addressed one, two, or four at a 
time with the exception of the DFlFO register. This 

register must be accessed by an 8-bit read or write 
ONLY. 

4.2 SCSI Registers 

Register 00 
Register 0 

Read/write 

lliL1 ARBl 

lli.L6 ARBO 

o 

ABBl AROO 
o 0 
1 1 

SCS~ Control 
(SCNTLO) 

o 0 0 0 0 

Arbitration Mode bit 1 

Arbitration Mode bit 0 

Arbitration Mode 
Simple Arbitration 
Full Arbitration, 
Selection or Reselection 

Start an arbitration or selection sequence by 
setting the Start Sequence bit in this register. 
The sequence can be aborted by resetting the 
Start Sequence bit. Checkthe threshold of the 
connected bit in the SSTATl register to 
verify that SlOP is connected to the SCSI bus 
before starting any arbitration sequences in 
Low-Level mode. If the connected bit is set to 
1, the SlOP has been selected or reselected 
and is already connected to the SCSI bus. 
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Simple Arbitration - In ~~ mode, the SlOP . 
waits for a bus free condition to occur, then It 
asserts BSY I and asserts its SCSI ID 
contained in the SODL register onto the SCSI 
bus. If the SELl signal is asserted by another 
SCSI device, the SlOP will deassert BSY I, 
deassert its ID and set the Lost Arbitration bit 
in the SSTATl register. When operating in 
this mode, the finnware should read the 
SBDL register to check if a higher priority 
SCSI ID is present. 

Full Arbitration. Selection & Reselection - In 
this mode, the SlOP waits for a bus free 
condition then it asserts BSY I and asserts its 
SCSI id (the highest priority ID stored in the 
scm register) onto the SCSI bus. If the 
SEU signal is asserted by anoth~r SCSI. . 
device or if the SlOP detects a hIgher pnonty 
ID, the SlOP will deassert BSY/, deassert its 
ID and wait until the next bus free state to try 
arbitration again. The SlOP repeats arbitration 
until it wins control of the SCSI bus. 

When the 53C700 wins arbitration, the Won 
Arbitration Bit is set in the SST A Tl register. 
After winning arbitration, the SlOP performs 
selection by asserting the following onto the 
SCSI bus: SELl, the target's ID (stored in the 
SDID register) and the SlOP's ID (the· 
highest priority ID stored in the scm 
register). After a selection is complete, the 
Function Complete bit is set to 1 in the 
SST ATO register. If a selection timeout 
occurs, the Selection Timeout bit is set to 1 in 
the SSTATO register. 

Ili1...S START Start Sequence 

When this bit is written to 1, one of the 
arbitration or selection sequences will start. 
The SlOP will start the sequence according to 
the Arbitration Mode bits. While executing 
SCSI SCRIPTSTM, the Start Sequence is 
controlled by the SCRIPTS PROCESSOR. 
Use the Start Sequence bit in Low-Level 
mode. This bit is cleared..automatically when 
the selection sequence is complete. 
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Il.iLS. (cont) 

The arbitration sequence can be aborted by 
resetting this bit to O. If the sequence is 
aborted, check the connected bit in the 
SST ATO register to verify that the SlOP is 
not connected on the SCSI bus. 

~ W ATN Select with ATN/ on a 
Start Sequence 

When this bit is set to 1, the SCSI ATN/ 
signal is asserted during the selection phase. 
A TN/ is asserted when BSY / is deasserted 
while selecting a target device. When 
executing SCSI SCRIPTSTM, this bit is 
controlled by the SCRIPTS PROCESSOR, 
use it in Low-Level mode. While attempting 
to select a target device and a selection timeout 
occurs, A TN/ is deasserted when SEL/ is 
deasserted. The A TN/ signal is not asserted 
during selection if the Select with A TN/ bit is 
reset to O .. 

Ili.LJ EPC Enable Parity Checking 

When this bit is set to 1, the SCSI data bus is 
checked for odd parity when data is received 
across the SCSI bus in either initiator or target 
mode. The host data bus is checked for odd 
parity if bit 2, the Enable Parity 
Generation/Parity Through bit, is written to O. 
Host data bus parity is checked as data is 
loaded into the SODL register when sending 
SCSI data in either initiator or target mode. If 
a parity error is detected, bit 0 of the 
SSTATO register is set to 1 and optionally an 
interrupt can be generated. 

If the SlOP is operating in target mode, you 
can stop bytes with parity errors written into 
the DMA FIFO from being written to the 
SCSI bus. A phase change to Message In 
phase must be generated to indicate this 
condition (SXFER register, bit 7 = 0) 

If the SlOP is operating in initiator mode and a 
parity error is detected, A TN/ can optionally 
be asserted (bit 1), but the transfer continues 
until the target changes phase to Message Out. 
If this bit is written to 0, then parity errors are 
not reported. 
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DiU EPG Enable Parity 
Generation/Parity 
Through 

When this bit is set to 1, the SCSI parity bit 
will be generated by the SlOP. The host data 
bus parity lines, DP3 - DPO, are ignored and 
should not be used as parity signals. If this 
bit is written to 0, then the parity present on 
the host data parity lines, DP3 - DPO will flow 
through the SlOP's internal FIFOs and be 
enabled onto the SCSI bus when sending 
data. To enable the DP3_ABRT/ signal so 
that it functions as an Abort signal (ABRTI), 
write this bit to 1. 

BtU AAP Assert A TN/ on Parity 
Error 

When this bit is set to 1, the SlOP 
automatically asserts the SCSI A TN/ signal 
upon detection of a parity error. ATN/ is only 
asserted in initiator mode. The following 
parity errors can occur: a parity error detected 
on data received from the SCSI bus or a parity 
error detected on data transferred to the SlOP 
from the host data bus. The A TN/ signal is 
asserted before deasserting ACK/ during the 
byte transfer with a parity error. The Enable 
Parity Checking bit must also be set to 1 for 
the SlOP to assert A TN/ in this manner. 

If the Assert A TN/ on Parity Error bit is 
written to 0 or the Enable Parity Checking bit 
is written to 0, A TN/ will not be automatically 
asserted on the SCSI bus when a parity error 
is received. 

lli.Ul TRG Target Mode 

When this bit is set to 1, the chip is a target 
device. There are instances when the chip 
may change modes from initiator to target and 
vice versa. For example, an initiator device 
can be selected as a target. A mode change 
does not affect the state of this bit. After 
completion of a mode change I/O operation, 
the SlOP defaults to the role defined by this 
bit. When the Target Mode bit is written to 0, 
the SlOP is an initiator device. 
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Register 01 
Register 1 

Read/write 

SCSI Control 
(SCNTL 1) 

I ~CI ~B I E~RI ex: I R~T I P~R I S~D I R~V 
Default »> 
o 0 0 0 00 00 

WL1 EXC Extra Clock Cycle of 
Data Setup 

When this bit is set to 1, an extra clock period 
of data setup is added to each SCSI data 
transfer. The extra clock cycle can provide 
additional system design margin. However, 
the extra setup time may affect the SCSI data 
transfer rates. Resetting this bit to 0 disables 
the extra clock cycle of data setup when 
sending SCSI data. 

l1i.U ADD Assert contents of the 
SODL onto the SCSI 
data bus 

When this bit is set to 1, the SlOP asserts the 
SCSI data bus with the contents of the SCSI 
Output Data Register (SODL). 

As an initiator, to assert SODL, the phase 
lines (MSG/, C/O, I/O) in the SOCL register 
must be written to match the phase asserted by 
the target The SCSI I/O signal must be 
inactive to assert the SODL contents onto the 
SCSI bus. When the SlOP is a target, the 
SCSI I/O signal must be active for the SODL 
contents to be asserted onto the SCSI bus. 

This bit should be written to 0 when executing 
SCSI SCRIPTSTM. Use it for diagnostics 
testing or operation in Low-Level mode. 
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B..i1...S ESR Enable the SlOP to 
respond to Selection & 
Reselection 

When this bit is set to 1, the SlOP is enabled 
to respond to bus-initiated selections and 
reselections. The SlOP can respond to 
selections and reselections in both initiator and 
target roles. If disconnect - reconnect is to be 
supported, write this bit to 1 as part of the 
initialization routine. 

~ CON Connected 

This bit is automatically set anytime the SlOP 
becomes connected as an initiator or a target 
It is set to 1 after successfully completing 
arbitration or when the SlOP has responded to 
a bus-initiated selection or reselection attempt. 
It should be written to 1 after successfully 
completing simple arbitration when operating 
in Low-Level mode. When this bit is set to 0, 
the SlOP is not connected to the SCSI bus. 

llli....J RST Assert SCSI RST I 
signal 

Writing this bit to 1 asserts the SCSI RST/ 
signal. The RST/ output remains asserted 
until this bit is written to O. The 25 Jlsec 
minimum assertion time defmed in the- SCSI 
specification must be timed out by the 
controlling microprocessor. 

Ili1.l PAR Assert even SCSI 
Parity (force bad parity) 

When this bit is set to 1 and the Enable Parity 
Generation bit is set in the SCNTLO register, 
the SlOP asserts even parity. It forces a SCSI 
parity error on each byte sent to the SCSI bus 
from the SlOP. Ifparity checking is enabled, 
then the SlOP checks data received for even 
parity. Use this bit for diagnostic testing, set 
it to 0 for nonna! operation. Use it to generate 
a parity error to test error handling functions. 
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WU SND Start SCSI Send 
operation 

Setting this bit to 1 initiates a SCSI send 
operation. Bytes in the DMA FIFO are sent 
across the SCSI bus. It is automatically set to 
1 by the SCRIPTS PROCESSOR to start a 
SCSI send operation when executing SCSI 
SCRIPTSTM. It is intended for Low-Level 
operation. 

Bi.Ul ReV Start SCSI Receive 
operation 

Setting this bit to 1 initiates a SCSI receive 
operation. Bytes are received from the SCSI 
bus into the DMA FIFO (via the SCSI FIFO if 
synchronous). It is automatically set to 1 by 
the SCRIPTS PROCESSOR to start a SCSI 
receive operation when executing SCSI 
SCRIPTSTM. Use it for Low-Level operation. 
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Register 02 SCSI Destination 
10 Register (SOlD) 

Read/write 

11~711~611~ 11~411~311~2 11~1 II~O 
Default »> 
00000000 

Bits 7 • 0 ID7 - IDO 
SCSI ID 7 • 0 

Use this register to select the desired SCSI 
device when executing a select or reselect 
command. Only one of these bits may be set 
to 1 for proper selection or reselection. When 
executing SCSI SCRIPTSTM, the SCRIPTS 
PROCESSOR writes the destination SCSI ID 
to this register. The SCSI ID is defined by 
the user in a SCSI SCRIPTSTM select or 
reselect instruction . 
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Register 03 SCSI Interrupt 
Enable Register 
(SIEN) 

Read/write 

I~A I F~I S~OI S~LI sr: IU~ I R~T/I P~R I 
Default »> 
o 00 0 00 00 

Thi~ registe~ is the in~~Pt mask register for 
the mterrupttng condittons described in the 
SST ATO register. Each condition is 
maskable and has its own interrupt enable bit. 

WL1 MIA 
Initiator mode: Phase mismatch 

or 
Target mode: ATNI active 

In initiator mode, this bit is the Phase 
Mismatch bit. When the Phase Mismatch bit 
is set to 1, the IRQ/ signal is asserted if the 
current SCSI phase does not match the 
expected SCSI phase defmed in a SCSI 
SCRIPTSTM Block Move instruction. 

In target mode, this bit is the A TN/ Active bit. 
\¥hen !he A TN/ active bit is set to 1, the IRQ! 
St~altS asserted when A TN/ is detected. The 
Dtsable halt on the A TN/ bit in the SXFER 
register controls when the SlOP will assert the 
IRQ! signal after A TN/ is received. If halt on 
A TN/ is disabled (bit 7 in the SXFER 
register = 1), the IRQ! signal is asserted after 
the current SCSI transfer is complete. If halt 
on A TN/ is enabled (bit 7 in the SXFER 
r~gister = O~, the ~Q! signal is asserted at the 
ttme A TN/ts recetved. If A TN/ is received in 
the middle of a data transfer, the SlOP may 
transfer up to 3 additional bytes before halting 
to synchronize between internal core cells 
During synchronous operation, the SlOP . 
transfers data until there are no outstanding 
synchronous offsets. If the SlOP is receiving 
data, any data residing in the SCSI or DMA 
~Os is ~ent to memory before halting. This 
tnterrupt IS masked by writing this bit to O. 
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lli1..6 FC Function Complete 

When this bit is set to 1, the IRQ! signal is 
asserted when a simple arbitration or full 
arbitration selection or reselection sequence 
has completed This interrupt can be masked 
by resetting this bit to O. 

~STO Selection or 
Reselection 
Timeout 

When this bit is set to 1, the IRQ! signal is 
asserted when a selection or reselection 
timeout occurs. A selection timeout occurs 
when the device being selected or reselected 
does not respond within the 250 msec timeout 
period. The interrupt can be masked by 
resetting this bit to O. 

lli1..J SEL Selected or Reselected 

When this bit is set to 1, the IRQ! signal is 
asserted when the SlOP is selected or 
reselected by another SCSI device. The 
interrupt can be masked by writing this bit to 
O. 

B.iU SGE SCSI Gross Error 

When this bit is set to 1, the IRQ! signal is 
asserted when the SlOP detects a SCSI Gross 
Error condition. The interrupt can be masked 
by resetting this bit The following conditions 
can cause a SCSI Gross Error condition. 

1) Data Underflow - the SCSI FIFO 
register was read when no data was 
present. 

2) Data Overflow - Too many bytes were 
written to the SCSI FIFO or the 
synchronous offset caused the SCSI 
FIFO to be overwritten. 

3) Offset Underflow - When the SlOP is 
operating in target mode, and an ACK) 
pulse was received when . the 
outstanding offset was zero. 
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4) Offset Overflow - the other SCSI 
device sent a REQ! or ACKI pulse 
with data which exceeded the 
maximum synchronous offset defined 
by the SXFER register. 

5) Residual data in the Synchronous data 
FIFO - a transfer other than 
synchronous data receive was started 
with data left in the synchronous data 
FIFO. 

6) A phase change occurred with an 
outstanding synchronous offset when 
the SlOP is operating as an initiator. 

WUUDC Unexpected Disconnect 

When this bit is set to 1, the IRQ! signal is 
asserted when a target device unexpectedly 
disconnects from the SCSI bus. This bit is 
valid only when the SlOP is in initiator mode. 
When the SlOP is executing SCSI 
SCRIPTSTM, an unexpected disconnect is any 
disconnect other than a legal SCSI disconnect 
A legal SCSI disconnect can occur after a 
Disconnect Message (04h) or a Command 
Complete Message (OOh). Refer to the SCSI 
specification for more detailed infonnation on 
SCSI disconnects. In Low-Level Mode, any 
type of disconnect will cause an interrupt. 
This interrupt is masked by resetting this bit. 

WL1 RST/ SCSI RSTI Received 

When this bit is set to 1, the IRQ! signal is 
asserted when the SlOP detects an active 
SCSI RST/ signal. The interrupt is masked 
by writing this bit to O. 
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WUl PAR Parity Error 

When this bit is set to 1, the IRQ! signal is 
asserted if the SlOP detects a parity error 
while sending or receiving SCSI data. 

Parity checking must be enabled (SCNTLO 
register, bit 3). In initiator mode, an interrupt 
is not generated until the transfer is complete 
or until the target changes phases. 

In target mode, an interrupt is generated 
immediately upon receipt of bad parity. If a 
parity error is received from the SCSI bus in 
the middle of a data transfer, the SlOP may 
transfer up to 3 additional bytes to 
synchronize between internal core cells. Any 
data received from the SCSI bus residing in 
the SCSI or DMA FIFOs is sent to memory. 
While sending data in target mode with pass 
parity enabled, the byte with the parity error 
will not be sent across the SCSI bus. During 
synchronous operation, the SlOP transfers 
data until there are no outstanding 
synchronous offsets. 

This interrupt is masked by writing this bit to 
O. 
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Register 04 SCSI Chip ID 
Register (SCI D) 

Read/Write 

Default »> 
0000 0 00 

Bits 7 • 0 ID7·IDO 

100 
o 

o 

SCSI ID 7 • SCSI ID 0 

This register sets up the SlOP's SCSI ID. If 
more than one bit is set to 1, the SlOP will 
respond to each corresponding SCSI 10. The 
SlOP always uses the highest priority SCSI 
ID during arbitration. For example, if an 84 
hex were written to this register, the SlOP 
would respond when another device selects ID 
7 or ID 2. When arbitrating for the SCSI bus, 
ID 7 would be used as the SlOP's SCSI ID. 

NCR 53C700 Data Manual 4-9 

Register 05 

Read/write 

SCSI Transfer 
Register (SXFER) 

I o~p I ~I ~111J0 I M~3 I M~21 M~11 M~ I 
Default »> 
00 00 0 0 00 

Illi..1 DHP Disable Halt on a 
Parity Error or A TN! 
(Target Mode Only) 

In Target mode, this bit is defmed as Di~ab~e 
Halt on Parity Error or A TN!. When this btt 
is reset to 0, the SlOP halts the SCSI data 
transfer when a parity error is detected or 
when the A TN! signal is asserted. 

While receiving data if A TN! or a parity error 
is received in the middle of a data transfer, the 
SlOP may transfer up to 3 additional bytes 
before halting to synchronize between internal 
core cells. If the SlOP is receiving data, any 
data residing in the SCSI or DMA FIFOs is 
sent to memory before halting. 

During synchronous operation, the SlOP 
transfers data until there are no outstanding 
synchronous offsets. 

While sending data with pass parity enabled, 
the byte with the parity error received from the 
host will not be sent across the SCSI bus. 

When this bit is set to 1, the SlOP does not 
halt the SCSI transfer when ATN! or a parity 
error is received. 

B.i1...i TP2 

lli.U: TPI 

SCSI Synchronous 
Transfer Period bit 2 

SCSI Synchronous 
Transfer Period bit 1 
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I1i.1..J TPO SCSI Synchronous 
Transfer Period bit 0 

These bits describe the SCSI synchronous 
transfer period used by the SlOP when 
sending synchronous SCSI data in either 
initiator or target mode. The following table 
describes the possible combinations and their 
relationship to the synchronous data transfer 
period used by the SlOP. 

The actual Synchronous Transfer Period used 
by the SlOP when transferring SCSI data is 
defmed by the following equations: 

The minimum Synchronous Transfer Period: 

when sending SCSI data 

= TCP * (4+XFERP + 1) 

if Bit 7 - 1 in the SCNTL 1 register 
(indicates extra clock cycle of data setup) 

= TCP * (4 + XFERP) 

if Bit 7 == 0 in the SCNTL 1 register (indicates 
no extra clock cycle of data setup) 

when receivin& SCSI data 

= TCP * (4 + XFERP) 

where 

TCP = 1 + (ClK input frequency + 2) 

if Bit 7 == 0 & Bit 6 == 0 in the DCNTL register 
(SCSI clock frequency divide for 
37.51-50 MHz) 

TCP = 1 + (ClK input frequency + 1.5) 

if Bit 7 == 0 & Bit 6 == 1 in the DCNTL 
register (SCSI clock frequency divide for 
25.01-37.5 MHz) 

TCP = 1 + (ClK input frequency + 1) 

if Bit 7 == 1 & Bit 6 == 0 in the DCNTL 
register (SCSI clock frequency divide for 
16.67-25 MHz) 

Table 4. Synchronous Transfer Periods 
Used by SlOP 

TP2 IE:! TPQ XEEBE 
0 0 0 0 
0 0 1 1 
0 1 0 2 
0 1 1 3 
1 0 0 4 
1 0 1 5 
1 1 0 6 
1 1 1 7 

Table 4a. Synchronous Transfer Period 
Examples 

CLK SCSICLK 
(MHz) + DCNTL 

bit 7 

50 +2 
40 +2 
37.50 +1.5 
33 +1.5 
25 +1 
20 +1 
16.67 +1 

B.it..J M03 

llli...l M02 

BiLl MOl 

XFERP Min Synch Synch 
Transfer Transfer 
Period Period 
(nsec) (MBytesl 

sec} 

0 160 6.25 
0 200 5 
0 160 6.25 
0 181.82 5.5 
0 160 6.25 
0 200 5 
0 239.95 4.17 

Maximum SCSI 
Synchronous Offset 
Bit 3 

Maximum SCSI 
Synchronous Offset 
Bit 2 

Maximum SCSI 
Synchronous Offset 
Bit I 
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B.iUl MOO Maximum SCSI 
Synchronous Offset 
Bit 0 

These bits describe the maximum SCSI 
synchronous offset used by the SlOP when 
transferring synchronous SCSI data in either 
initiator or target mode. The next table 
describes the possible combinations and their 
relationship to the synchronous data offset 
used by the SlOP. These bits determine the 
SlOP's method of transfer for Data phases 
only - Data In & Data Out All other 
infonnation transfers will occur 
asynchronously. 

Table 5. SCSI Synchronous Offsets 
Used by the SlOP 

MQ~ MQ2 MQ1 MQQ S~n~h[QnQU& QH&~I 
0 0 0 0 o -Asynchronous 

Operation 
0 0 0 1 1 
0 0 1 0 2 
0 0 1 1 3 
0 1 0 0 4 
0 1 0 1 5 
0 1 1 0 6 
0 1 1 1 7 
1 0 0 0 8 
1 0 0 1 Reserved - Not Used 
1 0 1 0 Reserved - Not Used 
1 0 1 1 Reserved - Not Used 
1 0 0 0 Reserved - Not Used 
1 0 0 1 Reserved - Not Used 
1 0 1 0 Reserved - Not Used 
1 0 1 1 Reserved 0 Not Used 
1 1 0 0 Reserved - Not Used 
1 1 1 1 Reserved - Not Used 
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Register 06 SCSI Output Data 
Latch Register 
(SODL) 

Read/write 

I S~71 S~I S~ I S~41 S~3 I S~2 I S~1 I S~o I 
Default»> 
00000 0 00 

Bits 7 • 0 SD7 • SDO 
Bit 7·SCSI Output Data Latch 
Bit O-SCSI Output Data Latch 

This register is used primarily for diagnostics 
testing or programmed I/O operation. Data 
written to this register is asserted onto the 
SCSI data bus by setting the Assert Data Bus 
bit (SCNTLI register, bit 6). As an initiator, 
the phase lines (MSG/, C/O, I/O) in the SOCL 
register (bits 2-0) must be written to match the 
phase asserted by the target to assert the 
contents on this register. Use this register to 
send data via programmed I/O. Data flows 
through this register when sending data in any 
mode. It is also used to write to the 
synchronous data FIFO when testing the chip. 
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Register 07 SCSI Output 
Control latch 
Register (SOel) 

Read/write 

IR~ IA~ I ~y I S!L I A~I M~I ~ID I ~ 
Default »> 

o 0 00 00 00 

llli...1 REQ Assert SCSI REQI 
signal 

llit...6 ACK Assert SCSI ACKI 
signal 

~BSY Assert SCSI BSY I 
signal 

~SEL Assert SCSI SELl 
signal 

IUU ATN Assert SCSI ATNI 
signal 

B.il.l MSG Assert SCSI MSGI 
signal 

WL1 C/D Assert SCSI C/D signal 

IliUl 1/0 Assert SCSI I/O signal 

This register is used primarily for diagnostics 
testing or programmed I/O operation. It is 
controlled by the SCRIPTS PROCESSOR 
when executing SCSI SCRIPTSTM. SOCL 
should only be used when transferring data 
via programmed I/O. Some bits are set (1) or 
reset (0) when executing SCSI SCRIPTSTM. 
Do not write to the register once the SlOP 
becomes connected and starts executing SCSI 
SCRIPTSTM. 

In low level mode this register must be 
initialized to the correct phase before the 
contents of the SODL register can be asserted 
on the SCSI bus. No data transfer will occur 
if there is a SCSI phase mismatch. 
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Register 08 SCSI First Byte 
Received Register 
(SFBR) 

Bits 7 - 0 IB7 - IBO 
Bit 7 - First Byte Received 
Bit 0 - First Byte Received 0 

This register contains the first byte received 
for a Block Move instruction. For example, 
when the SlOP is operating in initiator mode, 
this register contains the fITst byte received for 
a Block Move in any of the following phases: 

Message In 
Status 
Data In 

When in Target mode, this register contains 
the first byte received for a block move in any 
of the following phases: 

Command 
Message Out 
Data Out 

This register contains the SCSI ID of a 
selecting or reselecting device after a selection 
or reselection. The register contents will 
change after a Block Move Instruction is 
executed for receiving data. 

2/26/90 



Registers 

Register 09 SCSI Input Data 
Latch Register 
(SIDL) 

Read Only 

IS~71 S~61 s~ I s~ I S~3 I S~21 S~1 I s~o I 
Default»> 
00 000 000 

Bits 7 • Q SD7 • SDO 
Bit 7· SCSI Input Data Latch 

Register 

Bit o· SCSI Input Data Latch 
Register 

This register is used primarily for diagnostics 
testing, programmed I/O operation or error 
recovery. Data received from the SCSI bus 
can be read from this register. Data can be 
written to the SODL register and then read 
back into the SlOP by reading this register to 
provide "loopback" testing. When receiving 
SCSI data, the data will flow into this register 
and out to the host FIFO. This register differs 
from the SBDL register, this register contains 
latched data and the SBDL always contains 
exactly what is currently on the SCSI data 
bus. 
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Register OA SCSI Bus Data Ll,nes 
Register (SBDL) 

Read Only 

ID~71 0:6, D~ I D~4, D~ I D~21 D~1 , D~O I 
Default »> 
0000 0 000 

Bits 7 • Q SD7 • SDO 
SCSI Data Bit 7 • SCSI 
Data Bit 0 

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 that the register is read. Use 
this register when data is received via 
programmed I/O. This register can be used 
for diagnostics testing or in Low-Level mode. 
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Register OB SCSI Bus Control 
Lines Register 
(SBCL) 

Read Only 

4.3 Status Registers 

Register OC DMA Status Register 
(DSTAT) 

I ~I A~ I ~y I ~ I A~ I ~ ~ I ~ I 
Read Only 

I ~ I ~s I ~Sl ~ S~ I S~ I w;rol o~ I Default »> 
00 000 000 

BiLZ REQ REQI status 

lliU ACK ACK/ status 

~ BSY BSYI status 

IliU SEL SELl status 

B.i.LJ ATN ATNI status 

ll.iLl MSG MSGI status 

DiU C/D C/D status 

BiUl 110 1/0 status 

This register contains the SCSI control 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 SCSI 
bus at the time the register is read. This 
register can be used for diagnostics testing or 
in Low-Level mode. 
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Default»> 
1 0 000000 

Reading this register will clear any DMA 
interrupts that may have caused the IRQ! 
signal to be asserted. DMA interrupts are 
masked by programming the DIEN register 
(39h). 

B.i1..1 DFE DMA FIFO Empty 

This status bit is set to 1 when the DMA FIFO 
(36 x 8) is empty. This status bit may be 
changing at the time this register is read. Use 
it to determine if any data resides in the FIFO 
when an error occurs and an interrupt is 
generated. 

Bits 6 • 5 RES Reserved 

These bits are reserved. 

IliU ABRT Aborted 

This bit is set when an abort condition occurs. 
An abort condition occurs because of the 
following: the DP3_ABRT/input signal is 
asserted by another device (parity Generation 
mode) or a software abort command is issued 
by setting Bit 7 of the 1ST AT register. 

B.i.LJ S S I SCRIPT Single 
Step Interrupt 

This status bit is set when an interrupt 
condition occurs during Single Step operation. 
Single step mode (DCNTL register, bit 4) or 
Pipeline Mode (DCNTL register, bit 3) must 
be enabled to receive a Single Step interrupt. 
The following conditions can cause a SCRIPT 
Single Step Interrupt: 
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1. In the Single Step Mode bit (D~NTL 
register, bit 4) equals 1, there will be a 
SCRIPT Single Step interrupt after 
successfully executing each SCRIPT 
instruction. 

2. The SlOP encounters a branch 
condition while executing pipelined 
instructions (pipeline mode, DCNTL 
register, bit 3). 

B.iU SIR SCRIPT Interrupt 
Instruction 
Received 

This status bit is set whenever an !NT 
instruction is executed. 

WTD Watchdog Timeout 
Detected 

This status bit is set when the Watchdog 
Timer Counter has decremented to zero. This 
only applies when the 53C700 is in Maste~ 
mode. If this counter decrements to zero, It 
indicates that the memory device did not assert 
its READYI/ signal within the specified 
timeout period. 

OPC Illegal Instruction 
Detected 

This status bit is set anytime an illegal 
instruction is fetched. 

NOTE: 
If executing 8-bit reads of t!te DST AT. and 
SST A TO registers to clear Interrupts, l!1sert 
one or two NOPs between the consecutIve 
reads of the DST AT or SST ATO registers to 
ensure that the interrupt clears properly. For 
example: 

1. Read DSTAT (to clear the DMA 
interrupt) 

2. NOP 
3. NOP 
4. Read SSTATO to clear the SCSI 

interrupt. 

Register OD 

Read Only 

SCSI Status 
Register 0 
(SSTATO) 

I ~A I~' s~o I S~L I ~E I u~ I R~T/I P't I 
Default»> 
0000 0 0 0 0 

Each of these bits correspond to a SCSI 
condition that causes the SlOP to generate an 
interrupt. The SCSI interrupts are 
individually masked by programming the 
SIEN register (address 03h). 

llli..1 MIA Phase mismatch • 
Initiator mode 

or 
ATNI active • Target 
mode 

In initiator mode, this bit is set if the SCSI 
phase asserted by the target does not match the 
SCSI phase defined in a Block M~ve. . 
instruction. In low level mode, thIS bIt IS set 
if the ·SCSI phase asserted by the Targ~t does 
not match the phase in the SOCL ~eglster. 
The phase is sampled when REQ/ls asserted 
by the target. 

In target mode, this bit i~ s~~ when the A TN/ 
signal is asserted by the Inlt1ator. 

Bi.l.6 CMP Function Complete 

This bit is set to 1 when a simple arbitration or 
full arbitration with selection or reselection 
sequence has completed. 

~STO Selection or 
Reselection Timeout 

This bit is set to 1 when a selection or 
reselection timeout occurs. A timeout occurs 
when the device trying to be .se~ected or . 
reselected did not-respond Within the specified 
250 msec timeout period. 
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Ilit..J SEL Selected or Reselected 

This bit is set to 1 when the SlOP is selected 
or reselected by another SCSI device. The 
Enable Selection and Reselection bit must be 
set to 1 in the SCNTLI register for the SlOP 
to respond to selection and reselection 
attempts. 

IliU SGE SCSI Gross Error 

This bit is set to 1 when the SlOP encounters 
a SCSI Gross Error condition. The following 
conditions can cause a SCSI Gross Error 
condition. 

1) Data Underflow - the SCSI FIFO 
register was read when no data was 
present. 

2) Data Overflow - Too many bytes were 
written to the SCSI FIFO or the 
synchronous offset caused the SCSI 
FIFO to be overwritten. 

3) Offset Underflow - When the SlOP is 
operating in target mode and an ACKI 
pulse is received when the outstanding 
offset is zero. 

4) Offset Overflow - the other SCSI 
device sent a REQI or ACKI pulse 
with data which exceeded the 
maxhnumsynchronousoffsetdefined 
by the SXFER register. 

5) Residual data in the Synchronous data 
FIFO - a transfer other than 
synchronous data receive was started 
with data left in the synchronous data 
FIFO. 

6) A phase change occurred with an 
outstanding ·synchronous offset when 
he SlOP is operating as an initiator. 

Bi1..l UDC Unexpected Disconnect 

This bit is set to 1 when the SlOP is operating 
in initiator mode and the target device 
unexpectedly disconnects from the SCSI bus. 
This bit is only valid when the SlOP operates 
in the initiator mode. When the SlOP is 
executing SCSI SCRIPTSTM, an unexpected 
disconnect is defined to be a disconnect that 
does not occur after receiving either a 
Disconnect Message (04h) or a Command 
Complete Message (OOh). When the SlOP 
operates in Low-Level Mode, any disconnect 
can cause an interrupt, even a valid SCSI 
disconnect. 

lliL1 RST/ SCSI RST/ Received 

This bit is set to 1 by the following conditions: 
the SlOP detects an active RST/ signal or the 
Assert RST/ bit in the SCNTLI register is set 
to 1. This status bit is edge-triggered so that 
multiple interrupts do not occur for one 
assertion of the SCSI RST/ signal. 

B..iUl PAR Parity Error 

This bit is set to 1 when the SlOP detects a 
parity error when sending or receiving SCSI 
data. The Enable Parity Checking bit (bit 3 in 
the SCNTLO register) must be set for this bit 
to become active. A parity error can occur 
when receiving data from the SCSI bus or 
when receiving data from the host bus. From 
the host bus, parity is checked as it is 
transferred from the DMA FIFO to the SODL 
register. A parity error can occur from the 
host bus only if pass parity is allowed (bit 3 in 
the SCNTLO register = 1, bit 2 in the 
SCNTLO register = 0). 
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NOTE: 

If executing 8-bit reads of the DST AT and 
SST ATO registers to clear interrupts, insert 
one or two NOPs between the consecutive 
reads of the DST AT or SST ATO registers to 
ensure that the interrupt clears properly. For 
example: 

1. Read DST AT (to clear the DMA 
interrupt) 

2. NOP 

3. NOP 

4. Read SST ATO to clear the SCSI 
interrupt. 

Register DE SCSI Status 
Register 1 
(SSTAT1) 

Read Only 

BiLl ILF SIDL Register Full 

This bit is set to 1 when the SCSI Input Data 
Latch register (SIDL) contains data. Data is 
transferred from the SCSI bus to the SCSI 
Input Data Latch register before being sent to 
the DMA FIFO and then to the host bus. The 
SIDL register contains SCSI data received 
asynchronously. Synchronous data received 
does not flow through this register. 

Il.iU. ORF SODR Register Full 

This bit is set to 1 when the SCSI Output Data 
Register (SODR, a hidden buffer register 
which is not accessible) contains data. The 
SODR register is used by the SCSI logic as a 
second storage register when sending data 
synchronously. It is a not accessible to the 
user (cannot be read or written). This bit can 
be used to detennine how many bytes reside 
in the chip when an error occurs. 

SODL Register Full 

This bit is set to 1 when the SCSI Output Data 
Latch (SODL) contains data. The SODL 
register is the interface between the DMA logic 
and the SCSI bus. In synchronous mode, 
data is transferred from the host bus to the 
SCSI Output Data Register (SODR, a hidden 
buffer register which is not accessible), and 
then to the SODL register before being sent to 
the SCSI bus. In asynchronous mode, data is 
transferred from the host bus to the SODL 
register, and then· to the SCSI bus~ The 
SODR buffer register is not used for 
asynchronous transfers. This bit can be used 
to detennine how many bytes reside in the 
chip when an error occurs. 

NCR 53C700 Data Manual 4 -17 2/26/90 



Registers 

IllU AlP Arbitration in Progress 

Arbitration in Progress (AlP = 1) indicates 
that the SlOP has detected a bus free 
condition, asserted BSY and asserted its SCSI 
ID onto the SCSI bus. 

WU LOA Lost Arbitration 

Lost Arbitration (LOA = 1) indicates that the 
SlOP has detected a bus free condition, 
arbitrated for the SCSI bus, and lost 
arbitration due to another SCSI device 
asserting the SEU signal. 

.llli...l. WOA Won Arbitration 

Won Arbitration(WOA = 1) indicates that the 
SlOP has detected a bus free condition, 
arbitrated for the SCSI bus and won 
arbitration. 

:wu. RSTI SCSI RSTI Signal 

This bit represents the current status of the 
SCSI RST/ signal. This signal is not latched 
and may be changing when read. 

B.iUl SDPI SCSI SDPI Parity 
Signal 

This bit represents the current status of the 
SCSI SDP/ parity signal. This signal is not 
latched and may be changing when read. 

Register OF 

Read Only 

I Fr3 1 F~21 F:1 I 
Default»> 

0 0 0 

lW..1 FF3 

llii.-' FF2 

B.il..S FFI 

IllU FFO 

SCSI Status 
Register 2 
(SSTAT2) 

~ol sfP I M;GI c~ I 
0 0 0 0 

FIFO Flags bit 3 

FIFO Flags bit 2 

FIFO Flags bit 1 

FIFO Flags bit 0 

IX) 

0 

0 

These four bits define the number of bytes that 
currently reside in the SlOP's SCSI 
synchronous data FIFO. These bits are not. 
latched and they will change as data moves In 
and out of the FIFO. The following chart 
describes the possible combinations and each 
corresponding value. 

Table 6. Number of Bytes Residing in 
Synchronous Data FIFO 

FF3 FF FF1 FFO 

o 0 0 0 
o 0 0 1 
o 0 1 0 
o 0 1 1 
o 1 0 0 
o 1 0 1 
o 1 1 0 
o 1 1 1 
1 0 0 0 

Because the FIFO is 8 deep, any value over 8 
will not occur. 
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B.iL3 SDP Latched SDPI SCSI 
Parity 

This status bit reflects the SCSI parity signal 
corresponding to the data latched in the SCSI 
Input Data Latch register (SIDL). It changes 
when a new byte is latched into the SIDL 
register. When this bit is 1, the parity signal 
is active. When this bit is 0, the parity signal 
is inactive. 

B.i.U MSG SCSI MSGI phase 
signal om latched by 
REQI 

B..iLl C/D SCSI C/D phase signal 
- latched by REQI 

llliJl 1/0 SCSI 110 phase signal 
- latched by REQI 

These SCSI phase status bits are latched on 
the asserting edge of REQI when operating in 
either initiator or target mode. These bits are 
set to 1 when the MSG, C/O or I/O signals are 
active. They are useful when operating in 
Low-Level mode. 
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Registers 10-13 

Reserved 
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4.4 Chip Test Registers 

Register 14 Chip Test 
Register 0 
(CTESTO) 

Read Only 

x x x X 
X-DonTCare 

o 

Bits 7·2 RES Reserved 

lliLl RTRG Real Target Mode 

o 

This status bit indicates the operating mode of 
the logic inside the SlOP. It does not reflect 
the status of the Target Mode bit in the 
SCNTLO register. For example, the Target 
Mode bit in the SCNTLO register might be 
written to 0 indicating that the SlOP is 
operating in initiator mode. However, if the 
SlOP is selected as a target, this bit will 
indicate that the SlOP has been selected as a 
target. When this bit is 1, the SlOP is actually 
operating as a target, and when this bit is 0, 
the SlOP is actually operating as an initiator. 
If the SlOP is idle or disconnected, this bit 
will reflect the status of the Target Mode bit in 
the SCNTLO register. 

llli...!l DDIR Data Transfer Direction 

This status bit indicates which direction data is 
being transferred. When this bit is 1, the data 
will be transferred from the SCSI bus to the 
host bus. When this bit is 0, the data will be 
transferred from the host bus to the SCSI bus. 

Register 15 

Read Only 

B.i.t..1 FMT3 

B.it...6 FMT2 

Il.iLS FMTI 

~FMTO 

Chip Test. Register 1 
(CTEST1 ) 

Byte 3 Empty in the 
DMAFIFO 

Byte 2 Empty in the 
DMA FIFO 

Byte 1 Empty in the 
DMA FIFO 

Byte 0 Empty in the 
DMA FIFO 

These status bits identify the bottom bytes in 
the DMA FIFO that are empty. Each bit 
corresponds to a byte lane in the DMA FIFO. 
For example, if byte lane 3 is empty, then 
FMT3 will be 1. Since the FMT flags indicate 
the status of bytes at the bottom of the FIFO, 
if all FMT bits are 1, the DMA FIFO is empty. 

Ili.LJ FFL3 Byte 3 Full in the DMA 
FIFO 

B..iU FFL2 Byte 2 Full in the 
DMA FIFO 

lliU FFLI 

llli...!l FFLO 

Byte 1 Full in the 
DMA FIFO 

Byte 0 Full in the 
DMA FIFO 

These status bits identify the top bytes in the 
DMA FIFO that are full. Each bit corresponds 
to a byte lane in the DMA FIFO. For 
example, if byte lane 3 is Jull, ~hen. FFL3 will 
be 1. Since the FFL flags indicate the status 
of bytes at the top of the FIFO, if all FFL bits 
are 1, the DMA FIFO is full. 
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Register 16 Chip Test Register 2 
(CTEST2) 

Read Only 

I R~S ,RiS,SO:F, S;P I ~FP I~PID~E9 D~CK , 
Default »> 

o 0 0 0 0 0 

Dil.1 RES 

B.iL6 RES 

Reserved 

Reserved 

B.i1...S SOFF SCSI Offset Compare 

If the SlOP is an initiator, this bit will be 1 
whenever the SCSI Synchronous offset 
counter is equal to zero. If the SlOP is a 
target, this bit will be 1 whenever the SCSI 
Synchronous offset counter is equal to the 
maximum synchronous offset defmed in the 
SXFER register. 

~SFP SCSI FIFO parity bit 

This bit represents the parity bit of the SCSI 
Synchronous FIFO corresponding to data read 
out of the FIFO. Reading the CTEST3 
register unloads a data byte from the bottom of 
the SCSI synchronous FIFO. When the 
CTEST3 register is read, the data parity bit is 
latched into this bit location. 

llli....J DFP DMA FIFO parity bit 

This bit represents the parity bit of the DMA 
FIFO when the CTEST6 register reads data 
out of the FIFO. Reading the CTEST6 
register unloads one data byte from the bottom 
of the DMA FIFO. When the CTEST6 
register is read the parity signal is latched into 
this bit location and the next byte falls down to 
the bottom of the FIFO. 

NCR 53C700 Data Manual 4 - 21 

l1i1.l TEOP SCSI True End of 
Process 

This bit indicates the status of the SlOP's 
internal TEOP signal. The TEOP signal 
acknowledges the completion of a transfer 
through the SCSI portion of the SlOP. When 
this bit is 1, TEOP is active. When this bit is 
0, TEOP is inactive. 

BiLl DREQ Data Request 
Status 

This bit indicates the status of the SlOP's 
internal Data Request signal (DREQ). When 
this bit is 1, DREQ is active. When this bit is 
0, DREQ is inactive. 

llli.Jl DACK Data Acknowledge 
Status 

This bit indicates the status of the SlOP's 
internal Data Acknowledge signal (DACKI). 
When this bit is 1, DACKI is inactive. When 
this bit is 0, DACKI is active. 
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Register 17 Chip Test Register 3 
(CTEST3) 

Read Only 

I~I~I~I~I~I~I~I~I 
Default»> 
0000 0 00 0 

Bits 7 • Q SF7 - SFO 
Bit 7 • SCSI FIFO 
Bit 0 - SCSI FIFO 

Reading this register unloads the bottom byte 
of the eight-deep SCSI Synchronous FIFO. 
Reading this register also latches the parity bit 
for the FIFO into the SCSI FIFO Parity bit in 
the CTEST2 register. The FIFO Full Bits in 
the SST AT2 register can be read to determine 
how many bytes currently reside in the SCSI 
Synchronous FIFO. Reading this register 
when the SCSI FIFO is empty causes a SCSI 
Gross Error (FIFO underflow). 

Register 18 Chip Test Register 4 
(CTEST4) 

Read/Write 

llil.1 RES Reserved 

B.iU ZMOD Z Mode - High-
Impedance Mode 

Writing this bit to 1 makes the SlOP place all 
outputs into the high-impedance state. In 
order to read data out of the SlOP, this bit 
must be reset to O. Reset this bit or do a 
software reset to disable the high-impedance 
mode. Do not use this bit in a system 
environment, all outputs are tri-stated and this 
may cause problems in a systems application. 

IliU SZM SCSI Z Mode - SCSI 
High-Impedance Mode 

Setting this bit to 1 causes the SlOP to place 
certain SCSI outputs in a high-impedance 
state. The following outputs will be in a high­
impedance state: S07-S00, SOP, BSY/, 
SEU, RST/, REQ/, C/O, I/O, MSG/, ACK/, 
ATN/. The direction control lines (SOIR7-
SOIRO, SOIRP, BSYDIR, RSTDIR, and 
SELOIR) are deasserted low and will not be in 
a high-impedance state. In order to transfer 
data on the SCSI bus, this bit must be written 
to O. 

B.iU SLBE SCSI Loopback Enable 

Setting this bit to 1 enables "Loopback" 
Mode. Loopback allows the user to assert 
any SCSI signal. SlOP may be an initiator 
or a target. It also allows the SlOP to transfer 
data from the SODL regi~ter back. into the 
SIDL register. Fora complete description of 
the tests that can be perfonned in loopback 
mode, please refer to section 6.2, Loopback 
Mode. 
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B.il.J SFWR SCSI FIFO Write 
Enable 

Setting this bit to 1 redirects data from the 
SODL to the SCSI FIFO. A write to the 
SODL register loads a byte into the SCSI 
FIFO. The parity bit loaded into the FIFO 
will be odd or even parity depending on the 
status of the Assert SCSI Even Parity bit in 
the SCNTLI register. Resetting this bit will 
disable this feature. 

W1...Z FBL2 FIFO Byte Control 
bit 2 

IliU FBLI FIFO Byte Control 
bit 1 

WUl FBLO FIFO Byte Control 
bit 0 

Register 19 Chip Test Register 5 
(CTEST5) 

Read/write 

IA~BB6CKI ~1 ~RID~I' ~p I D~E<J DA~K I 
Default»> 

o 00 000 0 0 

W1..1 ADCK Clock Address 
Incrementor 

Setting this bit to 1 increments the address 
pointer contained in the DNAD register. The 
DNAD register is incremented based on the 
DNAD contents, the bus width, and the host 
mode used (286 or 386 mode). 

In 386 mode with a 16-bit bus width or in 286 
mode, DNAD is incremented to a 16-bit word 
boundary. In 386 mode, 32-bit bus it is 

Table 7. Byte Lane Selection for 32-bit DMA FIFO incremented to a 32-bit longword boundary. 
For example, if the DNAD register contains a 
longword boundary address (0, 4, 8, ... ), it 
will increment by four. 

EaL.2 EBl.l EaLC OM! EIEQ a~a LaDa 
0 X X None - FIFO access 

disabled 
1 0 0 0 
1 0 1 1 
1 1 0 2 
1 1 1 3 

These bits send the contents of the CTEST6 
r~gister to the appropriate byte lane of the 32-
bIt DMA FIFO. If the FBL2 bit is written to 
1, then FBLI & FBLO detennine which of 
four byte lanes can be read or written. Each 
of the four bytes that make up the 32-bit DMA 
FIFO can be accessed by writing these bits to 
the proper value. For nonnal operation, 
FBL2 must equal O. 

This bit automatically clears itself after 
incrementing the I>,NAD register. 

WU BBCK Clock Byte Counter 

Setting this bit to 1 decrements the byte 
counter contained in the DBC register. The 
DBC register is decremented based on the 
DBC contents, if the current address is on a 
16-bit word or a 32-bit longword boundary 
(DNAD contents, the bus width) and the host 
interface mode used (286 or 386 mode). It 
will always decrement by 1,2, 3, or 4. This 
bit automatically clears itself after 
decrementing the DBC register. 
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~ ROFF Reset SCSI Offset 

Setting this bit to 1 clears the current offset 
pointer in the SCSI synchronous offset 
counter. This bit is set to 1 if a SCSI Gross 
Error condition occurs. The offset should be 
cleared when a synchronous transfer does not 
complete successfully. This bit automatically 
clears itself after clearing the synchronous 
offset. 

B.iU MASR Master Control for Set 
or Reset pulses 

This control bit controls the operation of bits 
3 - O. When this bit is set to 1, bits 3 - 0 
assert the corresponding signals. When this 
bit is reset to 0, bits 3 - 0 deassert the 
corresponding signals. 

llil.J DDIR DMA Direction 

Setting this bit either asserts or deasserts the 
internal DMA WR direction signal depending 
on the current status of the MASR bit in this 
register. Asserting theDMA WR signal 
indicates that data will be transferred from the 
SCSI bus to the host bus. Deasserting the 
DMAWR signal transfers data from the host 
bus to the SCSI bus. 

l1i.t...l EOP End of Process 

Setting this bit either asserts or deasserts the 
internal EOP control signal depending on the 
current status of the MASR bit in this register. 
The internal EOP signal is an output from the 
DMA portion of the SlOP to the SCSI portion 
of the SlOP. Asserting the BOP signal 
indicates that the last data byte has been 
transferred between the two portions of the 
chip. Deasserting the EOP signal indicates 
that the last data byte has not been transferred 
between the two portions of the chip. If the 
MASR bit is configured to assert this signal, 
this. bit automatically clears itself after pulsing 
the EOP signal. 

1W..l DREQ Data Request 

Setting this bit either asserts or deasserts the 
internal DREQ (data request signal) depending 
on the current status of the MASR bit in this 
register. Asserting the DREQ signal indicates 
that the SCSI portion of the SlOP requests a 
data transfer with the DMA portion of the 
chip. Deasserting the DREQ signal indicates 
that datil should not be transferred between the 
SCSI ponion of the SlOP and the DMA 
portion. If the MASR bit is configured to 
assert this signal, this bit automatically clears 
itself after asserting the DREQ signal. 

lliUl DACK Data Acknowledge 

Setting this bit either asserts or deasserts the 
internal DACK/ data request signal dependent 
on the current status of the MASR bit in this 
register. Asserting the DACKI signal 
indicates that the DMA portion of the SlOP 
acknowledges a data transfer with the SCSI 
portion of the chip. Deasserting the DACK/ 
signal indicates that data should not be 
transferred between the DMA portion of the 
SlOP and the SCSI portion. If the MASR bit 
is configured to assert this signal, this bit 
automatically clears itself after asserting the 
DACKI signal. 
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Register 1 A Chip Test Register 6 
(CTEST6) 

Read/Write 

I D~I ~61 DsF5 1 Df4 1 D~31 0:2 1 Df1 I D~O 1 
Default»> 
0000 0 000 

Bits 7 - 0 DF7 - DFO 
Bit 7-DMA FIFO 
Bit O-DMA FIFO 

Writing to this register writes data to the 
appropriate byte lane of the DMA FIFO as 
detennined by the FBL bits in the CTEST4 
register. Reading this register unloads data 
from the appropriate byte lane of the DMA 
FIFO as determined by the FBL bits in the 
CTEST4 register. Data written to the FIFO 
is loaded into the top of the FIFO. Data read 
out of the FIFO from the bottom. When data 
is read from the DMA FIFO, the parity bit for 
that byte is latched and stored in the DMA 
FIFO parity bit in the CTEST2 register. 

Do not read or write to this register before 
starting or restarting a SCSI SCRIPTTM. 
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Register 1 B Chip Test Register 7 
(CTEST7) 

Read Only 

I R~S IR~SI R;S IS~ 1 D~P 1 E~P I D~ I D~F I 
Default »> 
0000 0 00 0 

B.i.L1 RES 

WU RES 

lliLS RES 

B.i.lA STD 

Reserved 

Reserved 

Reserved 

Selection Timeout 
Disable Bit Setting 

This bit disables the selection timeout timer. 

lli.t..J DFP DMA FIFO Parity bit 

This bit represents the parity bit of the DMA 
FIFO when reading data out of the DMA 
FIFO via programmed I/O. In order to 
transfer data to/from the DMA FIFO, perform 
a read or a write to the CTEST6 register. 
When loading data into the FIFO via 
programmed I/O, write this bit to the FIFO as 
the parity bit for each byte loaded. When 
writing data to the DMA FIFO, set this bit 
with the status of the parity bit to be written to 
the FIFO before writing the byte to the FIFO. 
For the details of perfonning a diagnostic test 
of the DMA FIFO, please refer to section 6.4, 
Diagnostics DMA FIFO Test. 
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DiU EVP Even Parity 

Setting this bit to 1 causes the SlOP to 
generate even parity when sending data to the 
host bus. Resetting this bit to 0 causes the 
SlOP to maintain odd parity throughout the 
chip. 

B.iU DC DCI output signal low 
for instruction fetcbes 

Setting this bit to 1 causes the SlOP to drive 
the DCI signal low when fetching instructions 
from memory. This allows the user the option 
of storing SlOP instructions in a cache or 
forcing them to be read directly out of 
memory. When this bit is reset to 0 and the 
SlOP fetches instructions from memory, the 
DCI signal is driven high. The DCI signal is 
always driven high when moving data 
tolfrom memory and can only be driven low 
during instruction fetch cycles. 

lliUl D IFF Differential Mode 

Setting this bit to 1 enables the SlOP to 
interface with external differential pair 
transceivers. The function of the SCSI BSY/, 
SELl, and RSTI, is different for differential 
mode. For more infonnation on differences 
between the two modes, refer to the pin 
descriptions for these signals. Resetting this 
bit enables single-ended mode. This bit 
should be set to 1 in the initialization routine if 
the differential pair interface is to be used. 
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Registers 1C·1F 

Read/write 

Temporary Stack 
Register (TEMP) 

This 32-bit register stores the instruction 
address pointer for a CALL or a RETURN 
instruction. The address pointer stored in this 
register is loaded into the DSP register. This 
address points to the next instruction to be 
executed. Do not write to TEMP while the 
SlOP is executing SCSI SCRIPTSTM. 
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Register 20 DMA FIFO Register 
(DFIFO) 

Read/write 

I ~I~LFI ?IB?I ~I ~1~11 ~I 
Default »> 
0000 0 00 0 

The DFIFO register can only be accessed by 
8-bit reads or writes, because a 16-or 32-bit 
read or write of this register would also 
include the ISTAT register. To protect the 
SlOP from any internal bus contentions while 
executing SCRIPTS, any other registers 
accessed during a read or a write of the 
1ST AT register will be disabled and appear as 
FF. 

l1i1..2 FLF Flush DMA FIFO 

When this bit is set to 1, data residing in the 
DMA FIFO is transferred to or from memory 
(according to the internal DMA WR signal) 
starting at the address in the DNAD register. 
The internal DMA WR signal controlled by the 
CTEST5 register, bit 3 determines the 
direction of the transfer. Once the SlOP has 
successfully transferred the data, this bit 
should be written to O. 

Jlli....6 CLF Clear DMA and SCSI 
FIFOs 

When this bit is set to 1, all data pointers for 
the SCSI and DMA FIFOs are cleared. In 
addition to the SCSI and DMA FIFO pointers, 
the SIDL, SODL, and SO DR full bits in the 
SST AT! register are reset to O. This bit 
automatically resets to 0 after the SlOP has 
successfully cleared the appropriate FIFO 
pointers and registers . 
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Bits 5 • 0 B05· BOO 
Bit 5·FIFO Byte Offset Counter 
Bit O·FIFO Byte Offset Counter 

These six bits indicate the amount of data 
transferred between the SCSI core and the 
DMA core. Use it to detennine the number of 
bytes in the DMA FIFO when an error occurs. 
These bits will change when data is 
transferred between the two cores. Once the 
chip has stopped transferring data, these bits 
are stable. To preserve the Byte Offset 
Counter bits, read, then write the value read 
back to these bits. 

To detennine how many bytes reside in the 
DMA FIFO when an error occurs, perfonn the 
following steps. 

When sendin~ SCSI data, 

1) Read this DFIFO register 

2) Mask the upper 2 bits by ANDing with 
3Fhex 

3) Read the lower 8 bits of the DBC 
register 

4) Mask the upper 2 bits by ANDing with 
3Fhex 

5) Subtract the 6-bit value of the DBC 
register from the 6-bit value of the 
DFIFO register 

6) Mask any carry bits by ANDing the 
result with 3F hex 

7) The fmal result will be between 0 and 
32 bytes 
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When receivin& SCSI data, 

1) Read the lower 8 bits or the DBC 
register . 

2) Mask the upper 2 bits by ANDing with 
3Fhex 

3) Read the DFIFO register 

4) Mask the upper 2 bits by ANDing with 
3Fhex 

5) Subtract the 6-bit value of the DFIFO 
register from the 6-bit value of the 
DBC register 

6) Mask any carry bits by ANDing the 
result with 3F hex 

7) The fmal result will be between 0 and 
32 bytes 

NCR 53C700 Data Manual 4- 28 

Register 21 Interrupt Status 
Register (1ST AT) 

Read/Write I ~R"1 RsESI R;S I R~S I C;>N I P~E, ~IP _, 0: 
Default»> 
0000 0 0 0 

This is the only register in the SlOP that can be 
accessed while fetching and executing SCRIPTS. 
It can be read or written at any time without 
interfering in the SCRIPT operation of the 
SlOP 0 Use it as a polling register if interrupts 
are not enabled. There may be stacked 
interrupts pending~ When polling, read this 
register after clearing an interrupt to check for 
stacked interrupts. 

To protect the SlOP from any internal bus 
contention while executing SCRIPTS, any 
other registers accessed during a read or write 
of this register will be disabled and appear as 
FFs. 

For example, a 32-bit read of address 20 will 
include ResetVe registers (23h and 22h), 
ISTAT register (21h) and the DFIFO 
register (20h). The 1ST AT register will read 
valid data but, the DFIFO register will show 
FFs. Therefore, the DFIFO register can only 
be accessed by an 8-bit read or write. 

Illi..1 ABRT Abort Operation 

This bit is set to 1 to abort the current 
operation being executed by the SlOP. If this 
bit is set to 1 and an interrupt is received, reset 
this bit 0 before reading the DST A T register 
to prevent further Abort interrupts from being 
generated. The sequence to abort is described 
below. 

1) Write this bit to 1. 

2) Wait for an interrupt 

3) Read this 1ST AT register 

4) Hthe DMA Interrupt Pending bit is 
1, then write OOh value to this register. 
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5) Read the DST AT register to verify the 
aborted interrupt and to see if any 
other interrupting conditions have 
occurred. 

Bits 6.4 RES Reserved 

IliU CON Connect/ disconnect 

This status bit is set to 1 when the 53C700 has 
won arbitration on the SCSI bus. It is reset to 
o when the 53C700 is disconnected from the 
SCSI bus. 

This bit is automatically set anytime the SlOP 
becomes connected as an initiator or a target. 
It is set to 1 after successfully completing 
arbitration or when the SlOP has responded to 
a bus-initiated selection or reselection attempt. 

B.i.t..l PRE Pointer Register Empty 

This status bit is set 1 when the DSPS and 
DSP registers are empty. In pipeline mode, 
poll this register to detennine when the SlOP 
is ready to accept another instruction. 

lliU SIP SCSI Interrupt Pending 

This status bit is set to 1 when an interrupt 
condition is detected in the SCSI portion of 
the SlOP. To detennine which condition(s) 
have occurred, read the SST ATO register. It 
indicates that one of the following SCSI 
interrupt conditions has occurred. 

1) Phase Mismatch (Initiator Mode) or 
A TN/ active (Target Mode) 

2) Function Complete 

3) Selection or Reselection Tuneout 
occurred 

4) The SlOP was selected orreselected 

5) SCSI Gross Error occurred 

6) Unexpected Disconnect occurred 

7) SCSI Reset detectec:l active 

8) Parity Error received 

WUl DIP DMA Interrupt Pending 

This status bit is set to 1 when an interrupt 
condition is detected in the DMA portion of 
the SlOP. To detennine which condition(s) 
have occurred, read the DSTAT register. It 
indicates that one of the following DMA 
interrupt conditions has occurred. 

1) Abort condition detected 

2) SCRIPT single step interrupt received 

3) SCSI SCRIPT Interrupt instruction 

4) Watchdog timer counter decremented 
to zero, indicating that a host memory 
timeout occurred 

5) illegal SCRIPT instruction detected 

NOTE: 

If executing 8-bit reads of the DST AT and 
SST ATO registers to clear interrupts, insert 
one or two NOPs between the consecutive 
reads of the DST AT or SST ATO registers to 
ensure that the interrupt clears properly. For 
example: 

1. Read DST AT (to clear the DMA 
interrupt) 

2. NOP 

3. NOP 

4. Read SSTATO to clear the SCSI 
interrupt. 
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4.5 DMA Registers 

Registers 24-26 
DMA Byte Counter Register 
(DBC) 

Read/write 

Default »> all zeros 

This 24-bit register detennines the number of 
bytes to be transferredin a Block Move 
instruction. While sending data to the SCSI 
bus, the counter is decremented as data is 
moved into the DMA FIFO from memory. 
While receiving data from the SCSI bus, the 
counter is decremented as data is written to 
memory from the SlOP. The DBC counter is 
decremented each time that the ADS/ signal is 
pulsed by the SlOP. It is decremented by an 
amount equal to the number of bytes that were 
transferred. 

The maximum number of bytes that can be 
transferred in anyone Block Move command 
is 16,777,215 bytes. The maximum value 
that can be loaded into the DBC register is 
FFFFFFh. If the instruction is Block Move 
and a value of OOOOOOh is loaded into the 
DBC register, an illegal instruction interrupt 
will occur. 
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Register 27 DMA Command 
Register (DCMD) 

Read/write 

Default »> all zeros 

This 8-bit register detennines the instruction 
for the SlOP to execute. It contains the 
opcode of a SCRIPT instruction that has been 
fetched. This register has a different function 
for each instruction. For a complete 
description, please refer to the instruction set 
of the SlOP in Section 5. 
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Registers 28-28 
DMA Next Address For Data 
(DNAD) 

ReadIWrite 

Default »> all zeros 

This 32-bit register contains the second 
longword of a SCRIPT Block Move 
instruction. Block Move instructions use this 
register to point to the address where data is to 
be moved. It contains a copy from the DSPS 
register of the second longword for a select, 
reselect, jump, call or return instruction. This 
register should not be read or written while 
executing SCSI SCRIPTS. 

Note 
Infuture generations o/the 53C700/amily, 

this register will only be used for 
Block Move Instructions. 
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Registers 2C-2F 
DMA SCRIPTS Pointer 
Register (DSP) 

Read/write 

Default »> all zeros 

If the SlOP is executing SCSI SCRIPTSTM, 
the address of the fIrSt SCSI SCRJPTl'M 
should be written to this register. In nonna! 
SCRIPf operation, once the start address of 
the SCSI SCRJPTl'M is written to this register, 
the SCRIPT instructions are automatically 
fetched and executed until an interrupt 
condition occurs. 

In single step mode, there is a SCRIPT single 
step interrupt after each instruction is 
executed. The DSP register does not need to 
be written with the next address, but the Start 
DMA bit (bit 2, DCNTL register) must be set 
each time the single step interrupt occurs to 
fetch and execute the next SCSI SCRIPT. 

In pipeline mode (DCNTL register, bit 1), 
this register becomes the DCMD and DBC 
register. 

The write to the upper byte starts a SCRIPT 
instruction fetch. When writing this register 
8-bits at a time or 16 bits at a time, the upper 
byte should be written last. 
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Register 30-33 
DMA SCRIPTS Pointer Save 
Register (DSPS) 

Read/write 

Default »> all zeros 

This 32-bit register contains the second 
longword of a Select, Reseiect, Jump, Call, 
Return, or Interrupt SCRIPT instruction that 
has been fetchedo When executing pipelined 
instructions (Pipeline mode, DMODE 
register, bit 1) this register should be loaded 
with the second longword of the pipelined 
command It should not be read or written 
while executing SCSI SCRIPTS. 

Register 34 DMA Mode 
(DMODE) 

Read/write 

B.iL1 BLI 

I1i.L6 BLO 

Burst Length Bit 1 

Burst Length Bit 1 

Table 8. Burst Lengths Transferred 
across the 80386 Interface 

.au. .eJ..Q 
o 0 
o 1 
1 0 
1 1 

Burst Length 
1 Transfer 
2 Transfers 
4 Transfers 
8 Transfers 

These two control bits detennine the 
maximum data burst length transferred across 
the 80386 interface. The actual number of 
bytes transferred across the bus is determined 
by the host bus width and whether the bytes 
are transferred to or from an odd-byte 
boundary. 

Once the SlOP has won control of the host 
bus, it will stay on the bus until the data burst 
is complete. 

IliU BW16 Host Bus Width Equal 
to 16 bits 

When this bit is set to 1, the SlOP executes 
Block Move instructions by transferring data 
16-bits at a time. Writing this bit to 1 allows 
the SlOP to operate with 16-bit memory .. 
This bit does NOT cause SCSI SCRIPTSTM to 
be loaded 16-bits at a time. 
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The SCSI SCRIPTSTM 16 bit in the DCNTL 
register controls how SCSI SCRIPTSTM are 
loaded. . 

llil.J. 286 286 Mode 

When this bit is set to 1, the SlOP operates in 
80286 mode. In 80286 mode, the following 
signals change function: 

BE2/ becomes BHE/, 
BEl/becomes A1, and 
BEO/ becomes AO. 

Block Move instructions transfer data 16-bits 
at a time and SCRIPT instructions' are fetched 
16-bits at a time. Initialize this bit frrst if the 
SlOP is to operate in an 80286 system. 

lliLJ 101M I/O Mapped or Memory 
Mapped 

This bit determines if data is to be transferred 
to/from a memory-mapped address or an YO­
mapped address when the SlOP becomes a 
bus master. This bit does not have an effect 
on instruction fetch operations, it only applies 
to data being transferred to/from memory. 
Writing this bit to 1 causes the SlOP to 
transfer data to an YO-mapped device. 
Writing this bit to 0 causes the SlOP to 
transfer data to a memory-mapped device. 
This bit has no affect on how the SlOP's 
addresses are mapped, this is detennined by 
external address decode logic. 

J1iU F AM Fixed Address Mode 

Writing this bit to 1 disables the address 
pointer so that it will not increment after each 
data transfer. The address pointer is located in 
the DNAD register. If this bit is 0, this 
pointer increments after each data transfer. If 
this bit is 1, this pointer will not increment 
after each data transfer. Use this pointer to 
transfer data to/from one port address, i.e. a 
serial port. 

IliU PIPE Pipeline Mode ** 
Setting this bit to 1 disables the automatic 
fetch and execution of SCSI SCRIPTSTM 
from memory. In this mode, the DSP and 
DSPS registers have different functions. The 
DSP register operates as the first 32-bit word 
of a pipelined instruction. The DSPS register 
operates as the second 32-bit word of a 
pipelined instruction. The execution of 
pipelined commands are as follows: 

1) Write this pipeline mode bit to 1. 

2) Load the DSPS register with the 
second 32-bit word of the instruction. 

* 3) Load the DSP register with the fIrst 
32-bit word of the instruction. 

4) Write·the start DMA bit (DCNTL 
register, bit 2). 

5) Poll the Pipeline register Empty bit in 
the 1ST A T register until it is 1. 

6) Load the DSPS register with the second 
32-bit word of the next instruction. 

7) Load the DSP register with the first 
32-bit word of the next instruction. 

8) Go to step 4. 

* If the DSP is not written in a single cycle, 
the high byte (or word) must be written last. 

** Pipeline Mode will not be offered in the next 
generation of the 53C700 family. 

W1...Jl MAN Manual Start Mode 

Writing this bit to 1 disables the SlOP from 
automatically fetching and executing SCSI 
SCRIPTSTM after the DSP register is written. 
For this case, the Start DMA bit in the 
DCNTL register must be set to 1 for the 
SlOP to start fetching and exeCuting 
instructions. Writing this bit to 0 causes the 
SlOP to automatically fetch and execute SCSI 
SCRIPTSTM after the DSP Register is 
written. 
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Register 39 OMA Interrupt 
Enable Register 
(OlEN) 

Read/write 

I R~S I R~SI R~S I ~Rl] S;' I ~' I wr> I ~c I 
Default »> 
0000 0 000 

Bits 7-5 RES Reserved 

~ ABRT Enable Aborted 
Interrupt 

Writing this bit to 1 asserts the IRQ! signal on 
any abort condition. Abort condition~ can 
occur in two ways: the DP3_~RTI m~ut 
signal is asserted by another deVice (panty 
Generation mode) or a software abort 
command is issued by writing 1 to Bit 7 of the 
1ST AT register. Writing 0 to this bit dis~~les 
the assertion of IRQ! when an abort condition 
occurs. 

B.iLJ SSI Enable SCRIPT 
Single Step Interrupt 

Writing this bit to 1 asserts the IRQ! signal 
when the SCRIPT Single Step Interrupt 
occurs. Resetting this bit to 0 disabl~s the 
assertion of IRQ! when a SCRIPT Smgle Step 
Interrupt condition occurs. The following 
conditions cause a Single Step interrupt. 

1) If the Single Step Mode bit in the 
DCNTL register is equal to 1, then 
there will be a SCRIPT Single Step 
Interrupt after successfully completing 
each instruction. 

2) If the SlOP encounters a branch 
condition while executing pipelined 
instructions (Pipeline mode, DMODE 
register, bit 1). 

NCR 53C700 Data Manual 4 - 34 

Il.i1.l SIR Enable SCRIPT 
Interrupt Instruction 
Received Interrupt 

Writing this bit to 1 asserts the IRQ! signal 
when the SCRIPT Interrupt Instruction 
Received bit is set to 1 in the DST AT . 
register. The SCRIPf Interrupt InstructIon 
Received status bit is set when an interrupt 
instruction is occurs during execution of SCSI 
SCRIPTSTM. Writing 0 to this bit disables the 
assertion of IRQ! when a SCRIPT Interrupt 
instruction is received. 

WU WTD Enable Watchdog 
Timeout Interrupt 

Writing this bit to 1 asserts the IRQ! signal 
whenever the Watchdog Timer Counter has 
decremented to zero. 

If this counter decrements to zero, it indicates 
that the memory devi~e did not ~ssert !he 
READYI/ signal within the spectfied timeout 
period from the SlOP assertion of ADS~. 
Resetting this bit to 0 disables the assertion of 
IRQ! when a Watchdog Timeout condition 
occurs. 

ll.iUl OPC Enable Illegal 
Instruction Interrupt 

Writing this bit to 1 asserts the IRQ! signal 
anytime that an illegal instruction is decode~. 
This bit can be set when the SlOP operates In 
either SCSI SCRIPTSTM mode or Single Step 
mode or pipeline mode. Writing 0 to this bit 
disables the assertion of IRQ! when an lliegal 
Instruction condition occurs. 
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Register 3A DMA Watchdog Timer 
Register (DWT) 

Read/write 

Default »> all zeros 

The DMA Watchdog Timer Register provides 
a timeout mechanism during data transfers 
between the SlOP and memory. This register 
detennines the amount of time that the SlOP 
will wait for the assertion of the READYI/ 
S!gnal after pulsing the ADSI signal. Write the 
~~0!lt v~ue to this ~gister during 
mitlalizatlon. Every time that the SlOP 
transfers data tolfrom memory, the value 
stored in this register is loaded into the 
c0l!~ter. Disable the timeout feature by 
wntlng a OOh to this register. The unit time 
base for this register is 16 CLK input periods. 
For example, at 50 MHz (clock period = 20 
nsec), the time base for this register is 16 x 20 
nse~ = 320 nsec. If a timeout of 50 Jlsec was 
destred, then at 50 MHz this register should 
be loaded with a value of 9D hex. 
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Register 38 DMA Control 
Register (DCNTL) 

Read/write 

1~1 10:°, ~61~M, ~ ,s~ I R;S I R~T I 
Default »> 
000 ° ° 00 ° 

Bi1..1 CF 1 Clock Frequency bit 1 

Ilil..6 CFO Clock Frequency bit 0 

Set these two bits according to the input clock 
frequ~ncy of the SlOP. The following table 
descnbes how to program these two bits. It is 
important that these bits be set to the proper 
state to guarantee that the SlOP meets the 
SCSI timings defined by the ANSI 
specification. 

Table 9. SlOP Input Clock Frequencies 
for Bit 6, Register 3B 

CF1 CFO Clock Frequency Internal divide 
byfo rSCSI 
QQmQIQQk 

0 0 37.51 - 50 MHz 2 
0 1 25.01 - 37.50 MHz 1.5 
1 0 16.67 - 25.00 MHz 1 
1 1 Reserved Reserved 

These two bits detennine the clock period 
used by the SCSI portion of the SlOP to 
comply with the ANSI timings. IfCF1=O 
and CFO=O, the clock period used by the 
SCSI core is the CLK input divided by 2. If 
CF1=O and CFO=1, the clock period used by 
the SCSI core is the CLK input divided by 
1.5. If CF1= 1 and CFO=O, the clock period 
used by the SCSI core is the CLK input 
divided by 1. 
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lli1..S S16 SCSI SCRIPTSTM 
Loaded in 16-bit Mode 

SCSI SCRIPTSTM instructions are fetched 16-
bits at a time when this bit is written to 1. 
SCSI SCRIPTSTM instruction fetches involve 
four 16-bit transfers. This bit applies only to 
SCSI SCRIPTSTM operations and has no 
effect on data transfers for Block Move 
instructionso SCSI SCRIPTSTM instructions 
are fetched 32-bits at a time when this bit is 
written to O. 

Illi..A SSM Single Step Mode 

Writing this bit to 1 stops the SlOP after 
completing each instruction. The SCRIPT 
Single Step Interrupt bit in the DSTAT 
register becomes 1 after each instruction is 
executed. If the SCRIPT Single Step interrupt 
is enabled (DIEN register, bit 3), the IRQ! 
signal will be asserted after each instruction is 
executed. To (re ) start the SlOP in Single Step 
mOde, read the DST AT register to clear the 
SCRIPT Single Step Interrupt and then set the 
START DMA (bit 2)in this register. 

If this bit is 0, then the SlOP will not stop 
after each instruction; instead it continues 
fetching and executing instructions until an 
interrupt condition occurs. For notmal SCSI 
SCRIPTSTM operation, this bit should be O. 

Ili.LJ LLM Enable SCSI Low­
Level Mode 

Writing this bit to 1 places the SlOP in the 
Low-Level Mode. Execute the Arbitration and 
Selection Modes by writing 1 to the Start 
Sequence bit as described in the SCNTLO 
register. Perfotm SCSI bus transfers 
manually by asserting and polling SCSI 
signals. Writing this bit to 0 disables Low­
Level Mode. 
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DiU. STD Start DMA Operation 

The SlOP fetches a SCSI SCRJPTl'M 
instruction from the address contained in the 
DNAD register when this bit is set to 1. This 
bit is required if the SlOP is in one of the 
following modes: 

1) Manual Start Mode - Bit 0 in the 
DMODE register equals 1 

2) Single Step Mode - Bit 4 in the 
DCNTL register equals 1 

3) Pipeline Mode - Bit 1 in the DMODE 
register equals 1 

The Start DMA bit needs to be written to 1 to 
start execution of each instruction. If the 
SlOP is in Manual Start Mode, Single Step 
Mode, or Pipeline Mode after the Start DMA 
bit is set to 1, it should not be written to 1 
again until an interrupt occurs. 

I1iL1 RES 

B..i.t.Jl RST 

Reserved 

Software Reset 

Writing this bit to 1 resets the SlOP. All 
registers are cleared to their respective default 
values and all SCSI signals are deasserted. 
Writing this bit to 1 does not cause the SCSI 
RSTI signal to become asserted. This bit is 
not self-clearing and must be written to 0 in 
order to clear the reset condition. 
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Chapter 5 
Instruction Set of the SCSI 1/0 Processor 

The SCSI I/O Processor fetches and 
executes its own instructions by becoming a 
bus master and loading two 32-bit words 
into its registers. This is referred to as 
executing SCSI SCRIPTSTM. The SCSI 
SCRIPTSTM mode of executing instructions 
allows the SlOP to make decisions based on 
the status of the SCSI bus. 

It also off-loads the microprocessor from 
servicing numerous interrupts. Instructions 
can also be executed by pipelining them in 
one at a time using pipeline mode. 

There are three types of instructions 
implemented: Block Move Instructions, I/O 

5.1 Block Move Instructions 

DCMD Register DBC Register .. . ~I 
31 30292827262524232221 2019 18 17 16 15 1413 12 11 10 9 8 7 6 5 4 3 2 1 0 

o 
o 

I/O 
C/O 

MSGI 

OpCodebitO 

OpCode bit 1 

Indirect Addressing 

24-bit Block Move Byte Counter 

First 32-bit word of the Block Move instruction 

DNAD Register 
31 3029 2827 262524 23 222120 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

111111111111111111111111111111111 
32-bit Start Address of the data to be moved 

Second 32-bit word of the Block Move instruction 

Figure 5. Block Move Instruction Register 
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Indirect Addressing Field (bit 29) 

When set to 0, SCSI or user data is moved 
to(from) the 32-bit data start address for the 
block move. 

The value is loaded into the chip's address 
register and incremented as data is transferred. 

When set to 1, the 32-bit SCSI or 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 second 
long word (four byte transfer across the Host 
computer bus). 

This option implies three DMA long word 
transfers, rather than only two transfers. 

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

Op Code Field (bits 28,27) 

This 'two bit field defines the instruction to be 
executed. The Op Code Field bits have 
different meaning depending on whether the 
SlOP is operating in initiator or target mode. 

NCR 53C700 Data Manual 5 -2 

Target Mode 

opel OpeQ 
o Q 

o 1 

1 0 

1 1 

Instruction defined 
MOVE - Block Move 
Instruction 
Reserved - An Illegal Instruction 
Interrupt will occur 
Reserved - An Illegal Instruction 
Interrupt will occur 
Reserved - An Illegal Instruction 
Interrupt will occur 

MOVE Instruction 

1) If the Indirect Addressing bit is 1, the 
SlOP fetches the starting address from 
the location pointed to by the DNAD 
register and stores it in the DNAD 
register. 

2) The SlOP verifies that any previous 
Perform Reselection command has 
been completed or that the SlOP has 
been selected as a target before starting 
to execute this instruction. 

3) The SlOP asserts the SCSI Phase 
signals (MSG/, C/O, & I/O) as defined 
by the Phase Field bits in the 
instruction. 

4) If the instruction is for the Command 
Phase (MSGI = 0, C/O = 1, & I/O = 
1) the SlOP waits for the first 
co~ byte to be received 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 SlOP overwrites 
the DBC register with the length 
of the Command Descriptor Block, 
6, 10, or 12 bytes. 

b) If any other Group code is 
received, the DBC register is not 
modified and the SlOP will request 
the nmnber of bytes specified in 
the DBC register. 
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c) If the Group code is not one of the 
Group codes defined above in a) 
and the DBC register contains 
()()()()()()h, then an illegal 
instruction Interrupt is generated. 

5) The SlOP transfers the number of 
bytes specified in the in the DBC 
register starting at the address 
specified in the DNAD register. 

6) If the SCSI A TN! signal is asserted by 
the initiator or a parity error occurred 
during the transfer, the transfer can 
optionally be halted and an interrupt 
generated. The Disable Halt on Parity 
Error or A 1N bit in the SXFER 
register controls whether an interrupt 
will be generated. 

Initiator Mode 

QfQ1 Qf.Qjl 
o 0 
o 1 

1 0 

1 1 

Instruction defined 
MOVE-Reserved, DO NOT use 
WMOV - Wait Block Move 
Instruction 
Reserved - An Illegal Instruction 
Interrupt will occur 
Reserved - An Illegal Instruction 
Interrupt will occur 

WMOV Instruction 

1) If the Indirect Addressing bit is 1, the 
SlOP fetches the starting address from 
the location pointed to by the DNAD 
register, and stores it in the DNAD 
register. 
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2) The SlOP verifies that any previous 
Perfonn Selection command has been 
completed or that the SlOP has 
been reselected as an initiator before 
executing this instruction. 

3) The SlOP waits for a previously 
unserviced phase to occur. A 
previously un serviced phase is defined 
as any phase with REQI asserted. It 
means that the SlOP has not 
transferred data for the corresponding 
phase by responding with an ACKI to 
a REQI received by the target. 

4) The SlOP compares the SCSI phase 
bits in the DCMD register with the 
latched SCSI phase lines stored in 
the SST AT2 register. These phase 
lines are latched when REQI becomes 
asserted. 

5) If the SCSI phase bits match the value 
stored in the SST A T2 register, the 
SlOP will transfer the number of 
bytes specified in the DBC register 
starting at the address pointed to by the 
DNAD register. 

6) If the SCSI phase bits do not match 
the value stored in the SST A T2 
register, the SlOP generates a phase 
mismatch interrupt and the command 
is not executed. 

Phase Field (MSG, C/D, & 110) (bits 
26, 25, 24) 

This three bit field defines the desired SCSI 
infonnation transfer phase. When the SlOP 
operates in initiator mode, these bits are 
compared with the Latched SCSI phase bits in 
the SST AT2 register. When the SlOP 
operates in target mode, the SlOP asserts the 
phase deimed in this field. The following 
table descrire.s the possible co~binations and . 
their corresponding SCSI phase. 
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Table 10. Phase Field Definitions forSeSI 
Information Transfer Phase 

MSG 00 
o 0 
o 0 
o 1 
o 1 
1 0 

1 0 

1 1 
1 1 

va SCSI phase 
o DataOut 
1 Data In 
o Command 
1 Status 
o Reserved for future 

standardization 
1 Reserved for future 

standardization 
o Message Out 
1 Message In 

Key: "0" equals not asserted 
"1" equals asserted 

Transfer Counter Field (bits 23.0, 
DBC register) 

A twenty-four bit field specifying the number 
of data bytes to be moved between t\le SlOP 
and system memory. The field is stored in the 
DBC register. When the SlOP transfers data 
to/from memory, the DBC register is 
decremented by the number of bytes 
transferred. In addition, the address in the 
DNAD register is incremented by the number 
of bytes transferred. This process is repeated 
until the DBC register has been decremented 
to zero. At that time, the SlOP fetches the 
next instruction. Once the SlOP has started 
executing SCSI SCRIPTSTM instructions, do 
not write to the DBC register . 

Start Address Field (bits 31·0, DNAD 
register) 

This 32-bit field specifies the starting address 
of the data to be moved to/from memory. The 
field is stored in the DNAD register. When 
the SlOP transfers data to/from memory, the 
DNAD register is incremented by the number 
of bytes transferred. Once the SlOP has 
started executing SCSI SCRIPTSTM 
instructions, do not write to the DNAD 
register. 
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5.2' 1/0 Instructions 

DCMD Register DBC Register 

I 
31302928272625242322212019 18 17 16 15 1413 12 11 10 9 8 7 6 5 4 3 2 1 0 

1 

o 

SCSIID 1 
SCSIID2 

Reserved 
(must be 0) 

Assert SCSI A TN 
SCSIID3 

SCSIID4 
SCSIID5 Assert SCSI ACK 

SCSI ID 6 SCSI 10 =- Destination 10 
SCSI ID 7 No more than 1 bit 

may be set 
Select with ATN 

Reserved - must be 0 

Reserved - must be 0 

Op Code bit 0 

Op Code bit 1 

Code bit 2 

Set Target Mode 

First 32·bit word of the 1/0 instruction 

DSPS & DNAD Registers 
31 3029 2827 262524 23 2221 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
32-bit Jump Address 

Second 32· bit word of the I/O instruction 

Figure 6. 110 Instruction Register 

Note 
Infuture generations of the 53C700 family, the second 32-bit word of the 110 instruction will be 

loaded into the DSPS only. 
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Op Code Field (bits 29, 28, 27) 

This three bit field specifies the event required 
to occur before continuing execution. The Op 
Code Field bits have different meanings, 
dependent on whether the SlOP is in initiator 
or target mode .. 

TarKet Mode 

Table 11. Target Mode Instruction 
Descriptions for 110 Instructions 

Qf.Q.2 Qf.C1 ~ lemlliCligo aafjeaa 
0 0 0 RESELECT - Reselect 

Instruction 
0 0 1 DISCONNECT -

Disconnect Instruction 
0 1 0 WAIT SELECT - Wait 

for Selection Instruction 
0 1 1 SET - Set or Assert 

Instruction 
1 0 0 CLEAR - Clear or 

Deassert Instruction 
1 0 1 Reserved - An Illegal 

Instruction Interrupt will 
occur 

1 1 0 Reserved - An Illegal 
Instruction Interrupt will 
occur 

1 1 1 Reserved - An Illegal 
Instruction Interrupt will 
occur 

RESELECT Instruction 

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

2) If the SlOP wins arbitration, it 
attempts to reselect the SCSI device 
whose ID is dermed in the Destination 
ID field of the instruction. Once the 
SlOP has won arbitration, it fetches 
the next instruction from the address 
pointed to by the DSP register. 
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3) If the SlOP gets selected or reselected 
before winning arbitration, it fetches 
the next instruction from the 32-bit 
address contained in the second 
longword of the current instruction. 
This is located in the DSPS register. 
The SlOP automatically configures 
itself to be in the initiator mode if 
reselected, or the target mode if 
selected. 

DISCONNECT Instruction 

1) The SlOP disconnects from the SCSI 
bus by deasserting all SCSI signal 
outputs. The SCSI direction control 
signals are deasserted which disables 
the differential pair output drivers. 

WAIT SELECT Instruction 

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

2) If reselected, the SlOP fetches the next 
instruction from the 32-bit address 
contained in the second longword of 
the current instruction. This is located 
in the DSPS register. The SlOP is 
automatically configured into initiator 
mode when reselected. 

SET Instruction 

1) When AssertACK! and/or Assert 
A TN! are 1, the corresponding bits in 
the SOCL register are set. Do not use 
this instruction in target mode. 

CLEAR Instruction 

1) When the Assert ACK/ and/or Assert 
ATN! are 1, the corresponding bits are 
reset to 0 in the SOCL register. Do 
not use ~s instrJJctio~ in. target mode .. 
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Initiator Mode 

Figure 12. Initiator Mode Instruction 
Description for 110 Instructions 

~ Qf.C..t QfQQ IcsruCiiQC dalicad 
0 0 0 SELECT - Select 

Instruction 
0 0 1 WAIT DISCONNECT-

Wait for Disconnect 
Instruction 

0 1 0 WAIT RESELECT-
Wait for Reselection 
Instruction 

0 1 1 SET - Set or Assert 
Instruction 

1 0 0 CLEAR - Clear or 
Deassert Instruction 

1 0 1 Reserved - An Illegal 
Instruction Interrupt will 
occur 

1 1 0 Reserved - An Illegal 
Instruction Interrupt will 
occur 

1 1 1 Reserved - An Illegal 
Instruction Interrupt will 
occur 

SELECT Instruction 

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

2) If the SlOP wins arbitration, it 
attempts to select the SCSI device 
whose ID is defmed in the 
instruction's Destination ID field. It 
then fetches the next instruction from 
the address pointed to by the DSP 
register. 

3) If the SlOP is selected orreselected 
before winning arbitration, it fetches 
the next instruction from the 32-bit 
address contained in the second 
longword of the instruction. This is 
located in the DSPS register. The 
SlOP automatically configures itself to 
initiator mode if it was reselected, or to 
target mode if it was selected. 
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4) If the Select with A TNI field is 1, the 
A TNI signal is asserted during the 
selection phase. 

WAIT DISCONNECT Instruction 

1) The SlOP waits for the target to 
perform a "legal" disconnect from the 
SCSI bus. A "legal" disconnect 
occurs when BSY I and SEU are 
inactive for a minimum of a Bus Free 
Delay (400 nsec), after the SlOP has 
received a Disconnect Message or a 
Command Complete Message. 

WAIT RESELECT Instruction 

1) If the SlOP is selected before being 
reselected, it fetches the next 
instruction from the 32-bit address 
contained in the second longword of 
the instruction. This is located in the 
DSPS register. The SlOP 
automatically configures itself into 
target mode when selected. 

2) If the SlOP is reselected, it fetches the 
next instruction from the address 
pointed to by the DSP register. 

SET Instruction 

1) When the Assert ACKI and/or Assert 
ATNI are 1, the corresponding bits are 
set in the SOCL register. 

This instruction is not valid in target 
mode. 

CLEAR Instruction 

1) If the SlOP is operating in initiator 
mode, then the appropriate bit (ACK/ 
or A TN/) is reset to 0 in the 
SOCL register. 

- -. 

This instruction is not valid in target 
mode. 

2/27/90 



Instruction Set of the SCSI 1/0 Processor 

Select with ATN/ Field (bit 24) 

This bit specifies whether A TN/ was asserted 
during the selection phase when the SlOP is 
executing a SELECT instruction. When 
operating in initiator mode, set it to 1 for the 
SELECT instruction. If this bit is set to 1 on 
any other I/O instruction, an illegal instruction 
interrupt is generated. 

SCSI Destination ID Field (bits 23 -
16) 

This eight bit field specifies the destination 
SCSI ID for an I/O instruction. Set only one 
bit in this field to 1. 

SET Target role (bit 10) 

To enable the 53C700 as a target device set bit 
10 to 1. This sets bit 0 of the SCNTLO 
register to 1. The 53C700 remains in target 
device mode until this bit or bit 0 in the 
SCNTLO register is reset to O. 

Assert ACKI (bit 6) and Assert A TN/ 
(bit 3) Fields 

Use these bits during the set or clear 
command. Bit 10, on places the chip in the 
target/initiator role. Bit 6, on sets/resets the 
SCSI acknowledge. Bit 3, on sets/resets the 
SCSI attention. 

Writing any of these bits to 1 sets the SlOP, 
or resets the corresponding bits in the SOCL 
register. Use the the SET instruction to assert 
ACKI and/or A TN/ on the SCSI bus. Also, 
use set Acknowledge to handshake bytes 
across the SCSI bus. 
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Use the CLEAR instruction to deassert ACKI 
and/or A TN/on the SCSI bus after the last 
target message-in byte has been verified for 
each separate message data Block Move 
command The initiator has the opportunity to 
set attention before acknowledging the last 
message byte of a Block Move command. 
On each byte, if a parity error is detected on 
the message in operation, the ASSERT SCSI 
A TN is issued before the clear acknowledge is 
issued to accept the message. Issue clear 
attention after the target has serviced the 
request for a message out by the initiator. 

ACKI and A TN/ are not asserted on the SCSI 
bus unless the SlOP is operating as an initiator 
or the SCSI Loopback Enable bit is 1 in the 
CTEST4 register. 

Jump Address Field 

This thirty-two bit field specifies the address 
of the instruction to fetch when the SlOP 
encounters a jump condition. The SlOP 
fetches instructions from the address pointed 
to by this field whenever the SlOP encounters 
a SCSI condition that is different from the 
condition specified in the instruction. 

For example, during the execution of a 
SELECT instruction in initiator mode, if the 
SlOP is reselected, then the next instruction is 
fetched fronl the address pointed to by the 
jump address field. For a complete 
description of the different jump conditions, 
refer to the description of each instruction. 
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5.3 Transfer Control Instructions 

DCMD Register DBC Register 
~------~I~ ~ 
31302928272625242322212019 18 1716 15 1413 12 1110 9 8 7 6 5 4 3 2 1 0 

o 
1 

o 
I/O 

C/O 

MSGI 

Op Code bit 0 

Op Code bit 1 

OpCode bit 2 

o 

o 
o 

Compare Data 

Jump if: True=l, False=O 

Reserved - must be 0 

Data to be compared 
with the SCSI First 
Byte Received 

First 32-bit word of the Transfer Control instructions 

DSPS & DNAD Register . 
31 3029 2827 262524 23 222120 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

I11111111111111111111111111111111 
32-bit Jump Address 

Second 32-bit word of the Transfer Control instructions 

Figure 7. Transfer Contrallnstruction Register 

Note 

Infuture generations of the 53C700 family, the second 32-bit word of the .Transfer Control 
Instruction will be loaded into the DSPS only. 
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Op Code Field (bits 29, 28, 27) 

This field specifies the type of transfer control 
instruction to be executed. All transfer control 
instructions can be conditional. They can be 
dependent on a comparison of the SCSI 
information transfer phase with the Phase 
Field and/or a comparison of the FlI'St Byte 
Received with the Data Compare Field Each 
instruction operates in initiator or target mode. 

Table 13. Transfer Control Instruction 
Op Code Field Definitions 

Qf.Q2 QEC.1 QfQQ Ic51IllCligC deticed 
0 0 0 JUMP - Jump 

Instruction 
0 0 1 CALL - Call Instruction 
0 1 0 RETURN - Retum 

Instruction 
0 1 1 INT 0 Interrupt 

Instruction 
1 0 0 Reserved - An Illegal 

Instruction Interrupt will 
occur 

1 0 1 Reserved - An Illegal 
Instruction Interrupt will 
occur 

1 1 0 Reserved - An Illegal 
Instruction Interrupt will 
occur 

1 1 1 Reserved - An Illegal 
Instruction Interrupt will 
occur 

JUMP Instruction (bits 29, 28, 27) 

1) The SlOP compares the phase and/or 
data as defined by the Phase Compare, 
Data Compare and TrueIFalse bit 
fieldso If the comparisons are true, the 
SlOP loads the DSP register with the 
contents of .the second longword of the " 
cUITent instruction which is the 32-bit 
jump address. The DSP register now 
contains the address of the next 
instruction. 

2) If the comparisons are false, the SlOP 
fetches the next instruction from the 
"address pointed to by the DSP register 
leaving the instruction pointer 
unchanged. 
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CALL Instruction 

1) The SlOP compares the phase andlor 
data as defined by the Phase Compare, 
Data Compare, and True/False bit 
fields. If the comparisons are "true, the 
SlOP saves the CUITent DSP value in 
TEMP and then loads the DSP 
contents of the second longword of the 
current instruction which is the 32-bit 
call address. The DSP register now 
contains the address of the next 
instruction. 

a) When the SlOP executes a CALL 
instruction, the instruction pointer 
contained in the DSP register is 
stored in the TEMP register. 

b) When a RETURN instruction is 
executed, the value stored in the 
TEMP register is returned to the 
DSP register. 

2) If the comparisons are false, 
the SlOP fetches the next instruction 
from the address pointed to by the 
DSP register. 

RETURN Inst-:'1lction 

1) The SlOP compares the phase and/or 
data as defined by the Phase Compare, 
Data Compare, and TrueIFalse bit 
fields. If the comparisons are true, 
then the SlOP loads the DSP register 
with the contents of the return address 
stored in. the TEMP register. 
That address value becomes the 
address of the next instruction. 

a) When the SlOP executes a CALL 
insttuction, the cmrent instruction 
pointer contained in the DSP 
register is stored in the TEMP 
register. 

b) When a RETURN instruction is 
executed, the value stored in the 
TEMP register is returned to the 
DSP register. 
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c) The SlOP does not check to see 
whether the CALL instruction has 
already been executed. It will not 
generate an an interrupt if a 
RETURN instruction is executed 
without previously executing a 
CALL instruction. 

2) If the comparisons are false, then the 
SlOP fetches the next instruction from 
the address pointed to by the DSP 
register. 

INT Instruction 

1) The SlOP compares the phase' and/or 
data as defmed by the Phase Compare, 
Data Compare, and TrueIFalse bit 
fields. If the comparisons are true, 
then the SlOP generates an interrupt 
by asserting the IRQ! signal. 

2) The second longword of the INT 
instruction is a 32-bit field that can 
contain a unique interrupt service 
vector. This value is loaded into the 
DSPS register. When 
servicing the interrupt, this unique 
status code allows the ISR to quickly 
identify the point at which the interrupt 
occurred. 

After any interrupt or NOP code, the 
second long word will be in the 
DSPS register. 

3) The SlOP halts. The interrupt must be 
serviced and the DSP register 
must ~ written to start any further 
operation. 

Phase Field (bits 26, 25, 24) 

This three bit field corresponds to the three 
SCSI bus phase signals which is compared 
with the phase lines latched when REQ! is 
asserted. Comparisons can be performed to 
de!ennine the SCSI phase actually being 
driven on the SCSI bus. For each phase 
signal, 1 = active and 0 = inactive. 
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The following table describes the possible 
combip.ations and their corresponding SCSI 
phase. These bits are only valid when the 
SlOP is operating in initiator mode. When the 
SlOP is operating in the target mode, these 
bits are not valid and should be written to O. 

Table 14. Phase Field Definitions for SCSI 
during Transfer Control Instructions 

0 0 0 Data Out 
0 0 1 Data In 
0 1 0 Command' 
0 1 1 Status 
1 0 0 Reserved for futu re 

standardization 
1 0 1 Reserved for future 

standardization 
1 1 0 Message Out 
1 1 1 Message In 

Key: "0" equals not asserted 
"1" equals asserted 

Jump if True/False Field (bit 19) 

This field detennines if the SlOP should 
branch when a comparison is true or when a 
comparison is false. 

If this bit is 1 and the comparison is true, then 
SlOP executes the Transfer Control 
instruction (JUMP, CALL, RETURN, or 
INT) and the SlOP fetches the next 
instruction from the 32-bit address contained 
in the second longword of the current 
instruction. This is located in the DSPS 
register. The instruction pointer will contain 
this new address. 

If this bit is 1 and the comparison is false, 
the SlOP fetches the next instruction from the 
address pointed to by the DSP register. 

If this bit is 0 and the comparison is false, 
the SlOP executes the Transfer Control ' 
instruction (JUMP, CALL, RETURN, or 
INT). Then the SlOP fetches the next 
instruction from the address pointed to by the 
DSP register. 
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Compare Data (bit 18) 

When this bit is 1, then the fIrSt byte received 
from the SCSI data bus is compared with the 
Data to be Compared Field in the Transfer 
Control instruction. Use this bit with the 
Compare Phase Field. The Wait for a valid 
phase controls when this compare will occur. 
The Jump if TruelFalse bit detennines the 
condition (true or false) to branch on. 

This bit applies to both Phase Compares and 
Data Compares. If both the Phase Compare 
and Data Compare bits are set to 1, then both 
compares must be true tp branch on a true 
condition. Both compares must be false to 
branch on a false condition. 

Compare Phase Field (bit 17) 

When the SlOP is in the initiator mode, this 
field controls compares to be performed on the 
SCSI Infonnation Transfer phase infonnation. 
When this bit is 1, the SCSI phase signals 
latched by REQI are compared to the Phase 
Field in the Transfer Control instruction. If 
the phase signals latched by REQ/ are identical 
to the Phase Field, then the comparison is 
true. 

If the TruelFalse Field is 1, then the Wait for a 
valid phase controls when the compare will 
occur. 

If the Wait for valid Phase bit is 1, then the 
SlOP waits for a previously un serviced phase 
before comparing the SCSI phases. 

If the Wait for valid Phase bit is 0, then the 
SlOP compares the SCSI phases immediately. 
When the SlOP is operating in target mode 
and this bit is 1, this field will test for an 
active SCSI ATN/ signal. 
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Compare Data Field (bit 16) 

If this bit is 1, then the first byte received from 
the SCSI data bus is compared to the Data to 
be Compared Field in the Transfer Control 
instruction. The Wait for a valid phase 
controls when the compare will occur. 

If the Wait for valid Phase bit is 1, then the 
SlOP waits for a previously un serviced phase 
before comparing the. data. 

If the Wait for valid Phase bit is 0, then the 
SlOP compares the SCSI data immediately. 
This bit can be used with the Compare Phase 
Field. 

If both the Compare Data Field and Compare 
Phase Field bits are set, then the compare 
includes both the SCSI phase and the data 
byte. 

If the TruelFalse bit is 1 and the phase and 
data are compared and detennined to be 
identical, then the SlOP fetches the next 
instruction from the address pointed to by the 
32-bit jump address field. 

If the TruelFalse bit is 1 and either the phase 
or the data are different, then the SlOP fetches 
the next instruction from the address pointed 
to by the DSP register. 

If the TruelFalse bit is 0, and either the phase 
or the data do not match the compare fields, 
then the SlOP fetches the next instruction 
from the address pointed to by the the DSP 
register. 

If the TruelFalse bit is 0, and both the phase 
and the data are different, then the SlOP 
fetches the next instruction from the address 
pointed to by 32-bit jump address field. 

2/27/90 



Instruction Set of the SCSI 1/0 Processor 

Mask for Compare Data (bits 15 - 8) 

The mask bits allow selective comparison of 
bits within the data bytes using SCRIPTS. 
During the compare, any bits that are on cause 
the corresponding bit in the data byte to be 
ignored for the comparison. A user can code 
a binary sort to quicldy determine the value of 
a byte. 

For instance, a mask of '7F' and data compare 
of '80' allows the SCRIPTS processor to 
determine whether or not the high order bit is 
on. 

Data to be Compared Field (bits 7-0) 

This 8-bit field is the data compared to the 
SCSI First Byte Received Register. Use this 
bit with the Compare Data Field to compare 
for a particular data pattern. 

Jump Address Field (bits 31 - 0, 
DNAD register) 

This 32-bit field contains the address of the 
next instruction to fetch when the compare 
operations are successful. For example, if a 
JUMP instruction is issued, the Compare 
Data & TrueIFalse bits are 1, and the SCSI 
First Byte Received is equal to the Data to be 
Compared Field, then the SlOP fetches the 
next instruction from this 32-bit address. 

NCR 53C700 Data Manual 5 -13 2/27/90 





Chapter 6 
Functional Description 

SCSI SCRIPTSTM Mode 

To start the SlOP in SCSI SCRIPTSTM Mode, 
fIrSt load the DSP register with the address 
location containing the first SCSI SCRIPTSTM 
instruction. The SlOP fetches the fIrst 
instruction from the address pointed to by the 
DSP register. Once the instruction is 
received, the DSP register is incremented by 
8 and it points to the next SCSI SCRIPTSTM 
address. It continues to fetch and execute 
instructions from system memory until either 
an interrupt condition occurs or an interrupt 
instruction is executed. Once an interrupt is 
generated, the SlOP halts all operations until 
the interrupt is serviced. Once the SlOP has 
halted, write the address of the next 
instruction in the DSP register to restart the 
automatic fetch and execution of the 
instructions. 

Normal SCRIPT execution 

To start a SCRIPT, write the SCRIPT address 
to the DSP Register. Then wait for an 
interrupt or poll the 1ST AT register. 

Single-step SCRIPT execution 

To execute single-step mode (one instruction 
at a time) set bit 4 to 1 in the DCNTL 
Register. To start a SCRIPT, write a SCRIPT 
address to the DSP Register. Then wait for a 
single-step interrupt. Execute subsequent 
instructions by setting the start DMA bit (bit 2) 
to 1 in the DCNTL Register. Repeat until the 
end of the SCRIPT. 

6. 1 Basic Programming Steps to 
start SCRIPT Execution 

The following list gives the programming 
steps for initializing the 53C700 to start fetch 
and execution of SCRIPT instructions. 
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1. Assert software or hardware RESET 
(DCNTL Register, bit 0). 

2. Program SCNTLO (OOh) 

Bits Description 

0 Target Mode 

1 Assert ATNI on Parity Error 

2 Enable Parity Generation 

3 Enable Parity Checking 

3. Program SCNTL1 (Olh) 

B its Description 

5 Enable seledion and reselection 

4. Program SlEN (03h) 

Bits Description 

0 Enable Parity Error interrupt 

1 Enable SCSI RSTI Received interrupt 

2 Enable Unexpected Disconned 
interrupt 

3 Enable SCSI Gross Error interrupt 

4 Enable Seleded or reselected interrupt 

5 Enable seledion or reselection 
timeout interrupt 

6 Enable function complete interrupt 

7 Enable phase mismatch or ATNI Adive 
interrupt 

5. Program SClD (04h) 

Bits Description 
-

7-0 Chip's 10 
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6. Program SXFER (05h) 

Bits Description 

3-0 Synchronous offset 

6-4 Synchronous transfer period 

7 Disable halt on a parity error or A TNI 

7. Program DMODE (34h) 

Bits Descriotion 

2 Fixed address mode 

3 VO or memory mapped 

4 286 mode 

5 Bus width 16 

7-6 Host burst length 

8. Program DIEN (39h) 

Bits Descriotion 

0 Enable Illegal Instruction interrupt 

1 Enable Watchdog Timeout interrupt 

2 Enable Script Interrupt Instruction 
Received interrupt 

3 Enable Script PipelinelStep interrupt 

4 Enable Aborted interrupt 

9. Program DCNTL (3Bh) 

Bits Description 

4 Single-step mode 

5 Scripts loaded in 16-bit mode 
(only for 386 mode) 

6-7 Clock frequency divide bits 
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10. Program DSP (2Fh - 2Ch) " 

Bits Description 

31-0 Start address of Script 

11. ProgramDCNTL (3Bh), if the Single­
Step Mode bit was set previously. 

Bits Description 

2 Start DMA operation 

4 Single-step mode 

6.2 Loopback Mode 

SlOP Loopback Mode allows testing of both 
initiator and target operations. When the 
Loopback Enable bit is 1 in the CTEST4 
register, the SlOP allows control of all SCSI 
signals, whether the SlOP is operating in 
initiator or target mode. Petfonn the 
following steps to implement loopback mode. 

1) Write the Loopback Enable bit in the 
CTEST4 register to 1. 

2) Set-up the desired arbitration mode as 
defined in the SCNTLO register. 

3) Write the Start Sequence bit to 1 in the 
SCNTLO register. 

4) Poll the SBCL register to determine 
when SEU is active and BSY / is 
inactive. 

5) Poll the SBDL register to determine 
which SCSI ID bits are being driven. 

6) In response to selection, write the BSY / 
bit, bit 5 of the SOCL register to 1. 

7) Poll the SEU bitJn th~ S~CL register" 
to detennine when SEU"becomes 
inactive. 
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8) To assert the desired phase, write the 
MSG/, C/O, and I/O bits to the desired 
phase in the SOCL register. 

9) To assert REQI, keep the phase bits 
the same and write the REQI bit to 1 in 
the SOCL register. To accommodate 
the 400 nsee Bus Settle Delay, assert 
REQI after asserting the phase signals, 

10) The initiator role can be implemented 
by single stepping SCSI SCRIPTSTM 
and the 53C700 can loopback as a 
target or vice versa. 

6.3 Parity Options 

The SlOP implements a flexible parity scheme 
that allows control of the type of parity, 
whether parity is checked, and whether a bad 
parity byte is deliberately sent to the SCSI bus 
to test parity error recovery procedures. The 
Parity options are controlled by the following 
bits: . 

1) Assert A TN/ on parity errors - Bit 1 in 
the SCNTLO register 

This control bit allows the SlOP to 
automatically assert SCSI ATN/ 
when it detects a parity error while 
the SlOP is operating as an initiator. 

2) Enable Parity Generation - Bit 2 in the 
SCNTLO register 

This bit controls whether the SlOP 
generates parity sent to the SCSI bus or 
allows parity to "flow through" the chip 
to/from the SCSI bus and system bus. 

3) Enable Parity Checking - Bit 3 in the 
SCNTLO register . 

This bit detennines if the SlOP will 
check for parity errors. The SlOP 
checks for odd or even parity 
depending on the status of the Assert 
Even SCSI Parity bit. 
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4) Assert Even SCSI Parity - Bit 2 in the 
SCNTLI register 

This bit determines if the SlOP checks 
for and then asserts even or c:xld parity 
SCNTLI register, bit 2). 

5) Disable Halt on A TN/ or a Parity Error 
Target Mode Only - Bit in SXFER 
register 

This bit detennines if the SlOP will 
halt operations when a parity error is 
detected in target mode. 

6) Enable Parity Error Interrupt - Bit 0 in 
the SIEN register 

This bit detennines if the SlOP will 
generate an interrupt when it detects a 
parity error. 

7) Parity Error - Bit 0 in the SST ATO 
register 

This status bit is 1 whenever the SlOP 
has detected a parity error from either 
the SCSI bus or the system bus. 

8) Status of SCSI Parity Signal - Bit 0 in 
the SST AT! register 

This status bit represents the live 
SCSI Parity signal (SDP/). When 
SDP/ is active, it is 1. 

9) Latched SCSI Parity Signal - Bit 3 in 
the SST A T2 register 

This status bit represents the parity 
signal (SDP/) after the First Byte 
Received is latched in the chip for a 
particular phase. When SDP/ 
is active, it is 1. 

10) DMA FIFO Parity bit - Bit 3 in the 
CTEST2 register 

This status bit is represents the parity 
bit in the DMA FIFO after data is read 
from the FIFO by reading the 
CTEST6 register. 

2/27/90 



Functional Description 

11) DMA FIFO Parity bit - Bit 3 in the 
CTEST7 register 

This write-only bit is written to the 
DMA FIFO after writing data to the 
DMA FIFO by writing the 
CTEST6 register. 

Parity Control 

12) SCSI FIFO Parity bit - Bit 4 in the 
CTEST2 register 

This status bit represents the parity bit 
in the SCSI FIFO after data is read 
from the FIFO by reading the 
CTEST3 registero 

Table 15. Parity Control Sianals and Descriptions 
EPG EPC ASEP EVP Description 
(parity (parity (even SCSI (even host 
aeneration) checkino) Darity) Darity) 

0 0 x 0 Parity pass through (DP3-DPO). 
No parity checking. 
Odd parity passed through the chip (DP3-DPO). 

0 0 x 1 Parity pass through (DP3-DPO). 
No parity checking. 
Even parity asserted to host bus when receiving 
from SCSI (done by inverting SCSI parity). 
Odd parity asserted on SCSI bus when sending to 
SCSI (inverts host bus parity). 

0 1 0 0 Parity pass through (DP3-DPO). 
Parity checking (always checks odd SCSI parity). 
Odd parity throughout chip. 

0 1 0 1 Parity pass through (DP3-DPO). 
Parity checking (always checks odd SCSI parity). 
Odd SCSI parity asserted on SCSI bus when 
sending data (inverts host bus parity). 
Even parity asserted on host bus when receiving 
data from SCSI (inverts parity received from SCSI 
bus). 

0 1 1 0 Parity pass through (DP3-DPO). 
Parity checking (always checks odd SCSI parity). 
Asserts even parity on SCSI bus when sending data 
to SCSI bus (inverts parity from host bus). 

-
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Functional Description 

Table 15. Parity Control Slanals and Descriotions (cont) 
EPG EPC ASEP EVP Description 
(parity (parity (even SCSI (even host 

I aeneration) checking) _parity) parity) 

0 1 1 1 Parity pass through (DP3-DPO). 
Parity checking (assuming odd parity received from 
host bus, this configuration will always generate a 
parity error when sending data to the SCSI bus). 
Assert even parity on SCSI bus when sending data 
to SCSI bus (inverts parity from host bus). 
Assert even parity on host bus when receivng data 
from SCSI bus (inverts parity from SCSI bus). 

1 0 0 x Parity generation (DP3-DPO ignored). 
No parity checking. 
Odd parity generated on SCSI bus. 

1 0 1 x Parity generation (DP3-DPO ignored). 
No parity checking. 
Even parity generated on SCSI bus. 

1 1 0 x Parity generation (DP3-DPO ignored). 
Parity checking. 
Odd parity generated and checked on SCSI bus. 

1 1 1 x Parity generation (DP3-DPO ignored). 
Parity checking. 
Even parity generated onto SCSI bus. 
Odd parity checked when receiving data from SCSI 
bus. 

fK@'f 

EPG = Enable Parity Generation (SCNTLO register, bit 2) 1 = ass.erted 
EPC = Enable Parity Checking (SCNTLO register, bit 3) o = deasserted 
ASEP = Assert SCSI Even Parity (SCNTL 1 register, bit 2) x = don't care 
EVP = Assert Even Host Parity (CTEST7 register, bit 2) 
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Functional Description 

Parity Errors and Interrupts 

This table describes the options available when an parity error occurs. This table ONLY applies 
to the case where the Enable Parity Checking bit is 1 (SCNTLO register, bit 2). 

Table 16. Parity Errors & InterruDts 
DHP EPI Description 

0 0 Will NOT halt when a parity error occurs in target or initiator mode 

0 1 Will interrupt when a parity error occurs in target or initiator mode 

1 0 Will halt when a parity error occurs in target mode, will NOT generate an interrupt 

1 1 Will halt when a parity error occurs in target mode, will generate an interrupt in target 
or initiator mode 

Key: DHP = Disable Halt on ATNI or a Parity Error (SXFER register, bit 7) 
EPI = Enable Parity Interrupt (SIEN register, bit 0) 

6 .. 4 Diagnostics 

DMA FIFO Test 

The DMA FIFO is more complex than the 
SCSI FIFO. The DMA FIFO is a 36 X 8 
bit FIFO. It can be divided into 4 sections, 
each being 9-bits wide and 8 transfers deep. 

8 
transfers 

deep 

H 

" 

--

-- --- -9-bits 9-bits 

Each .of these four sections are labeled as 
"byte lanes." Each can be individually 
tested by writing known data into the FIFO 
and reading that same data back out of the 
FIFO. 

36 bits wide - -.. 

- .. 

- - - - -.. - .. - -
9-bits 9-bits 

B yteLane3 Byte Lane 2 Byte Lane 1 Byte Lane 0 

Figure 8. DMA FIFO Sections 
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Functional Description 

To write data into the DMA FIFO, load the 
data 9 bits per instruction. Data is written to 
the top of the FIFO. DATA is read from the 
bottom of the FIFO. Three control bits in the 
CTEST4 register allow access to anyone of 
the four "byte lanes." 

Parity is written to the FIFO through bit 3 of 
the CTEST7 register. Set this bit to the 
desired value before each write operation to 
the FIFO. 

To the appropriate "byte lane", write the 
following three bits as shown below. 

Table 17. Byte Lane DescriDtions 
FBL2 FBL1 FBLO Description 

0 X X Access disabled (set to this value before 
executing SCSI SCRIPTSTM) 

1 0 0 Byte Lane 0 
1 0 1 Byte Lane 1 
1 1 0 Byte Lane 2 
1 1 1 Byte Lane 3 

x = Don't Care 

To completely load the DMA FIFO with known data and read back the data parity, perform the 
following steps. -

1) Write an 04h to the CTEST4 register to setup access to Byte Lane 0 in the DMA FIFO. 

outportb (CTEST4, Ox04); 

2) Write the parity bit to the CTEST7 register bit 3 and the 8-bit data value to the CTEST6 
~egister to write the desired data pattern to the DMA FIFO. 

for (i=O; i<8; ++i) 
{ 
outportb (CTEST7, parity); r parity values are Ox08 equals parity of 1 * / 

r OxOO equals a parity of 0 * / 
outportb (CTEST6, i); r incrementing pattern */ 
} 

3) Read the parity bit in the CTEST2 register to read data back out of the FIFO. 

for (i=O; i<8; ++i) 
{ 
byte_laneO [i] = inportb (CTEST6); r read back in data out of the FIFO */ 
parity 0 [i] = (inportb (CTEST2) & OxOS); r mask all but the parity bit - OxOS = 1 */ 

r OxOO= 0 */ 

4) Repeat the above sequence for byte lanes 1 through 3. 

5) Disable DMA FIFO access by writing zero to the CTEST4 register. 

outportb (CTEST4, OxOO); 
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Functional Description 

SCSI FIFO Test 

Use the SCSI FIFO Write Enable bit in the 
CTEST4 register to load the SCSI 
Synchronous Data FIFO with data using any 
microprocessor. To load the SCSI FIFO with 
a known data pattern, write this bit to 1. The 
data is loaded into the SCSI FIFO by writing 
to the SODL register. The microprocessor 
reads the CTEST3 register to read data out 
of the SCSI FIFO. Reading bit 4, the SCSI 
FIFO parity bit in the CTEST2 register 
checks parity when reading data out of the 
FIFO after reading CTEST3. The parity bit 
is stored in the CTEST2 register during a 
CTEST3 register read. 

Write parity to the FIFO in one of two ways. 

1) Parity can flow into the SlOP on the 
parity signals if the Enable Parity 
Generation bit in the SCNTLO 
register equals O. The 
miCroprocessor drives the parity 
signal for the cOlTesponding 8-bit 
data signals. 

For example, writing the FIFO to 
the SlOP on "Byte Lane 2" (023-
016) should make DP2 drive the 
parity infonnation. 

2) If the Parity Generation bit is equal 
to 1, then the SlOP forces the parity 
bit to even or odd parity. Set the 
Assert Even SCSI parity bit in the 
SCNTLI register to 0 to load the 
SCSI FIFO with odd parity. If this 
bit is equal to 1, then the SCSI FIFO 
will be loaded with even parity. 

Follow the steps below to completely load the 
SCSI FIFO with known data and be able to 
read back the data parity. 

1) Write the control bits to detennine the 
method and type of parity to be loaded 
into the SCSI FIFO. 

EPG AESP Parity type & loadina method 

0 X Parity is loaded on the hardware signals " 
DP3 - DPO 

1 0 Odd parity is automatically loaded when the 
SODL register is written 

1 1 Even parity is automatically loaded when the 
SODL register is written 

Key: 
EPG Enable Parity Generation bit in the SCNTLO register 

AESP Assert Even SCSI Parity bit in the SCNTL 1 register 
X Don't Care 

outportb (SCNTlO, configO_info); 
outportb (SCNTl1, config1_info); 
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Functional Description 

2) Write the SCSI FIFO write Enable bit to 1 in the CTEST4 register to enable the SCSI 
FIFO to accept data. When the FIFO test is complete, rewrite this bit to O. 

outportb (CTEST 4, Ox08); 

3) Load the SCSI FIFO with the desired data value by writing a known data pattern to the 
SODL register. 

for (i=O; 1<8; -Hoi) 
{ 
outportb (SOOl, i); 
} 

r incrementing pattern *1 

4) Read the data back by reading the CTEST3 register. 

for (i=O; 1<8; ++i) 
{ 
test_data_in [i) = inportb (CTEST3); 
test-parity_in [i] = inportb (CTEST2); 

5) Reset the SCSI FIFO Write Enable bit. 

outportb (CTEST4, exeC); 

6.5 Abort,Operation 

Performing an abort stops the SCRIPT 
execution, it does not reset the chip. 

If DP3_ABRTI is used to perfonn a hardware 
abort, parity generation must be disabled 
through the SCNTLO Register, bit 2. 

Read the DST AT Register to clear an abort 
interrupt. If the 1ST AT Register, bit 7 is 
used for a software abort, clear this bit before 
clearing the interrupt to prevent multiple 
interrupts. 

Before the abort is perfonned, the current data 
burst is completed. So when receiving data 
from SCSI, the DMA FIFO is sent to the host 
before an abort interrupt If the abort occurs 
during a block move, the number of bytes left 
to transfer can be determined by the 
following. 
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r should be the incrementing pattern *1 
r bit 4 of this register is the parity bit for *1 
r the byte just read out of CTEST3 *1 

SCSI asynchronous or synchronous receive 

The number of bytes left to transfer is 
in the DBC Register. 

# of bytes = DBC 

SCSI asynchronous send 

# of bytes = DBC + # bytes in DMA FIFO 

# bytes in DMA FIFO = [DFIFO (bits 5-0) - DBC 
(bits 5-0)] 
AND 3F (mask for lower 6 bits) 

Check the SODL Register full 
(SST A TI, bit 5). If it is full, add 1 
to the number of bytes. 
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SCSI synchronous send 

# of bytes - DBC + # bytes in DMA FIFO 

# bytes in DMA FIFO - [DFIFO (bits 5-0) - DBC 
(bits 5-0)) 
AND 3F (mask for lower 6 bits) 

Check the SODL Register full 
(SST ATl, bit 5). If it is full, add 1 
to the number of bytes. 

Check the SODR Register full 
(SST A Tl, bit 6). If it is full, add 1 
to the number of bytes. 

Note 
This is the same algorithm used to recover 

bytes after an unexpected disconnect during a 
Block Move. 

Clear the SCSI and DMA FIFOs (DFIFO 
register, bit 6) before starting another data 
transfer). 

To continue operation, clear the abort interrupt 
and write the DSP Register to start another 
SC~IPT. 

53C700 Software Abort Example 

This is an example of issuing a software abort 
to start another SCSI I/O while executing 
WAIT Reselect (as an initiator) or WAIT 
SELEcr (as a target). This is a common 
situation with multi-threaded I/O performing 
disconnects and reconnects. 

Check the 1ST AT Register, bit 3 tQ determine 
whether the 53C700 is connected. 

1. If connected, exit and wait for the 
current I/O to complete or schedule it 
for the next I/O. 

IflSTAT Register, bit 3 shows that the 
53C700 is not connected: 

1. Issue an abort by asserting the 1ST AT 
Register, bit 7. -
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2. Wait for the Abort interrupt 

3. Check for connection again (1ST A T 
Register, bit 3). As an initiator, the 
53C700 may have been reselected 
during an abort. As a target, the 
53C700 may have been selected 
during an abort. 

If connected, restart the Wait Reselect or Wait 
Select instruction to continue the reselect or 
select Exit and wait for the I/O to complete or 
schedule an I/O.' 

If it is not connected start a SCRIPTfor a new 
I/O. 

6.6 53C700 Disconnect 

If there is an unexpected disconnect during a 
block move, use the following steps to save 
the state of 53C700 at disconnect. 

1. Read the address of the current SCRIPT 
instruction from the DSP Register. 
Subtract 8 from the address to get the 
address of the instruction executing wh~n 
disconnect OCCUlTed. 

2. Detennine the number of bytes left to 
transfer. 

SCSI asynchronous or synchronous receive 

The number of bytes left to transfer is 
in the DBC Register. 

# of bytes =. DBC 

SCSI asynchronous send 

# of bytes - DSC + # bytes in DMA FIFO 

# bytes in DMA FIFO - [DRFO (bits 5-0) - DBC 
(bits 5-0)] 

. AND 3F-(mask -for lower 6 bits) 

Check the SODL Register full 
(SST AT!, bit 5). If it is full, add 1 
to the number of bytes. 
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SCSI synchronous send 

# of bytes = DSC + # bytes in DMA FIFO 

# bytes in DMA FIFO - [DFIFO (bits 5-0) - DBC 
(bits 5-0» 
AND 3F (mask for lower 6 bits) 

Check the SODL Register full 
(SST ATI, bit 5). If it is full, add 1 
to the number of bytes. 

Check the SODR Register full 
(SST A TI, bit 6). If it is full, add 1 
to the number of bytes. 

Note 
This is the same algorithm used to recover 

bytes after an abort. 

3. Clear the SCSI and DMA FIFOs (DFIFO 
register, bit 6). 

4. Update the SCRIPr to handle reselect 
by the disconnecting device. 

Being Selected or Reselected when 
trying to perform Selection . 

Initiator Mode 

In multi-tasking or multi-threaded SCSI I/O 
operations, it is common to become selected 
or reselected when trying to perform selection. 
This situation occurs when a SCSI controller 
operating in initiator mode tries to select a 
target If the 53C700 is executing 

SELECT id, alt_addr 

and it becomes selected or reselected, the jump 
to the alt_addr is taken. 

If the 53C700 is executing 

WAIT RESELECT alt_addr1 

and it is selected, the jump to the alt_addr1 is 
taken. 
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Typically, the alt_addr for SELECT id, alt_addr 
would be a WAIT RESELECI' instruction. 

alt addr: 
- WAIT RESELECT alt_addr1 

JUMP address, if id MASK data 

If the 53C700 has been reselected, the 
SCRIPT can then compare for id and jump to 
the corresponding device I/O SCRIPT. 

If the 53C700 has been selected, the jump to 
alt_addr1 is then taken where a target SCRIPT 
can be executed. 

;Target SCRIPT 
alt addr1: 

- WAIT SELECT alt_addr2 

Being Selected or Reselected when 
trying to perform Reselectlon 

Target Mode 

In multi-tasking or multi-threaded SCSI I/O 
operations, it is common to become selected 
or reselected when trying to perform a 
reselection. This situation occurs when a 
SCSI controller operating in target mode tries 
to reselect an initiator. 

If the 53C700 is executing 

RESELECT id, alt_addr 

and it is selected or reselected, the jump to 
alt_addr is taken. 

If the 53C700is executing 

WAIT SELECT alt_addr1 

and it is reselected, the jump to alt_addr1 is 
taken. 
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Typically the aft_addr for 

RESELECT id, aft_addr 

would be a WAIT SELECf instruction. 

alt addr: 
- WAIT SELECT aft addr1 

Jump address, if id MASK data 

If the 53C700 has been selected, the IDs can 
be compared and then jump to the 
corresponding device I/O SCRIPT. 

If the 53C700 is reselected, the jump to 
alt_addr1 is taken where an initiator SCRIPT 
can be executed. 

aft addr1: 
- WAIT RESELECT aft_addr2 

DMAFIFO 
(36bits X 8) 

Asynchronous 
SCSI Send 

DMAFIFO 
(36bits X 8) 

Asynchronous 
SCSI Receive 

6.7 80386 Interface 

53C700 SlOP Data Paths 

The data path through the SlOP are dependent 
on two things. First is data being moved in or 
out of the chip, second is SCSI data being 
sent asynchronously or synchronously. 

The diagrams below show how data is moved 
to/from the SCSI bus in each of the different 
modes. 

DMAFIFO 
(36bits X 8) 

Synchronous 
SCSI Send 

DMAFIFO 
(36bits X 8) 

SCSI FIFO 
(9bits X 8) 

Synchronous 
SCSI Receive 

Figure 9. 53C700 SlOP Data Paths 
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Functional Description 

To determine if any bytes remain in the data 
path when the chip halts any operation, take 
the following steps. 

Asynchronous SCSI Send 
Initiator and Target operation 

1) Use the algorithm described in the 
DFIFO register description to 
detennine if any bytes are left in the 
DMAFIFO. 

2) Read the SSTATI register and 
examine bit 5 to determine if any 
bytes are left in the SODL register. 
If bit 5 equals 1, then there is a byte 
in the SODL register and add one to 
the number of bytes left. 

Synchronous SCSI Send 
Initiator and Target operation 

1) Use the algorithm described in the 
DFIFO register description to 
determine if any bytes are left in the 
DMAFIFO. 

2) Read the SSTA Tl register and 
examine bit 5 to determine if any 
bytes are left in the SaDL register. 
If bit 5 equals 1, then there is a byte 
in the SODL register and add one to 
the number of bytes left. 

3) Read the SSTATI register and 
examine bit 6 to determine if any 
bytes are remaining in the SODR 
register. If bit 6 equals 1, then there 
is a byte in the SODR register and add 
one to the number of bytes left 
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Asynchronous SCSI Receive 
Initiator and Target operation 

1) Use the algorithm described in the 
DFIFO register description to 
detennine if any bytes are left in the 
DMAFIFO. 

2) Read the SSTA Tl register and 
examining bit 7 to detennine if any 
bytes are left in the SIDL register. 
If bit 7 equals 1, then there is a byte 
in the SIDL register and add one to 
the number of bytes left 

Synchronous SCSI Receive -
Initiator and Target operation 

1) Use the algorithm described in the 
DFIFO register description to 
detennine if any bytes are left in the 
DMAFIFO. 

2) Read the SST A T2 register and 
examine bits 7 - 4, the binary 
representation of the number of valid 
bytes in the SCSI FIFO to determine 
if any bytes are left in the SCSI FIFO. 

Transfers 16- or 32-bit bus 

The SlOP can transfer data 16-bits or 32-bit 
per transfer. The two bits controlling how 
data is transferred are summarized below. 
These two bits do not detennine how SCSI 
SCRIPTSTM are fetched. The Scripts 16 bit 
in the DCNTL register controls whether 
SCSI SCRIPTSTM are loaded in 16-bits per 
instruction fetch or 32-bits per instruction 
fetch. 
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Functional Description 

Table 18. Block Move Transfer 
Bit Descriptions 

BW16 286M Description 

0 0 32-Bit Data Transfers, SlOP 
asserts and expects 80386 
signals 

X 1 16-Bit Data Transfers, (slave 
& master mode) SlOP 
asserts and expects 80286 
signals 

1 0 16-Bit Data Transfers, 
(master mode data transfers 
only) SlOP asserts and 
expects 80386 signals 

Key: 
BW16 Bus Width 16 bit in the 

DMODE register 
286M 80286 Mode bit in the DMODE 

register 
X Don't Care 
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In bus master mode, the SlOP optimizes 
moving data to an odd-byte boundary 
address. 

16· Bit Data Transfers 
for bus master read and write cycles 
80286 mode or 80386 mode 

The starting address for each Block Move 
instruction is specified in the second 32-bit 
word of the instruction. That address is 
stored in the DNAD register. If starting at 
an odd address, then the first Block Move 
operation is a 1 byte transfer on D 15 - D8, 
DPl. Each successive transfer is a word 
transfer to an even address on D 15 - DO, 
DPt - DPO. If the SlOP has one byte left to 
transfer a compl~te a Block Move 
instruction, then that byte will be transferred 
to an even address on D7 - DO, DPO. 

2/27/90 



Functional Description 

80286 Mode 16·Bit Data Transfers 
Table 19. 80286 Mode 16-Bit Data Transfers (DMODE register, bit 4 = 1) 

Address 
(ONAD register) BHE1 AO 015-8 07-0 

Even byte transfers address +0 1 0 - xx 

Odd byte transfers address +1 0 1 yy -
Even word transfers address +0 0 0 yy xx 

yy xx 
address (word aligned) 

BHE! AO 

Figure 10. Address, Data, and Byte Enables for 16-Bit Bus 

80386 Mode 16·Bit Data Transfers 

Table 20. 80386 Mode 16-Bit Data Transfers (DMODE reoister bit 4=0, bit 5= 1) 
First Cycle Second Cycle 

(ONAO register) 
Address BE3! BE2I BE1! BEO! 015-8 07-0 BE3! BE2! BE1! BEO! 015-08 07-00 

a-Btt Il:aD§f&rli 
address +0 1 1 1 0 - ww none 

address +1 1 1 0 1 xx - none 

address +2 1 0 1 1 - yy none 

address +3 0 1 1 1 zz . none 

l £l-att ItSlD§f&t§ 
address +0 1 1 0 0 xx ww none 

address +1 1 0 0 1 xx - 1 0 1 1 - yy 

address +2 0 0 1 1 zz yy none 

2~-att ItSlDm&t§ 
address +0 1 0 0 0 xx ww 1 0 1 1 . yy 

address +1 0 0 0 1 xx . 0 0 1 1 zz yy 

~2-att I[sm~fg[~ 
address +0 0 0 0 0 xx ww 0 0 1 1 zz yy 

zz yy xx YNI address 
31 24 23 16 15 8 6 0 (long word 

aligned) -
BE31 BE21 BElI BEOI 

Figure 11. Address, Data Bus and Byte Enables for 32-Bit Bus 

Note: 80386 mode 16-Bit data transfers are implemented the same as Intel's 80386 Microprocessor. 
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Functional Description 

32·Bit Data Transfers 

The starting address for each Block Move 
instruction is specified in the second 32-bit 
word of the instruction stored in the DNAD 
register. 

If bit 0 = 1, and the Byte Counter Value stored 
in the DBC register is greater than three, then 
the first Block Move operation involves a 3 
byte transfer on 031 - 08, DP3 - DPI with 
BE3/, BE2/, and BEI/ all driven active. Each 
successive transfer will occur on 031 - DO, 
DP3 - DPO with BE3/ - BEO/ all driven active. 

If the SlOP has two bytes to transfer in order 
to complete a Block Move instruction, then 
those bytes will be transferred on D15 - DO, 
DPI - DPO with BEI/ and BEO/ driven active. 

If the SlOP has one byte to transfer in order to 
complete a Block Move instruction, then that 
byte will be transferred on D7 - DO, DPO with 
BEO/ driven active. 

If the SlOP has three bytes to transfer to 
complete a Block Move instruction, those 
bytes will be transferred on D23 - DO, DP2 -
DPO with BE2/, BEI/, and BEO/ driven 
active. 

80386 Mode 

Table 21 32-8it Data Transfers in 80386 Mode 
BE BE BE BE 
31 21 11 01 

address + 0 0 0 0 0 
address + 1 0 0 0 1 
address + 2 0 0 1 1 
address + 3 0 1 1 1 

Key 
BE3/-BEO/ 0= asserted 1 = deasserted 
address longword boundary address 
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Instruction Fetch Operation 

Write the address containing the frrst SCSI 
SCRJPTl'M to the DSP register to start the 
SlOP instruction fetch process. Even after the 
first SCSI SCRJPTl'M address is written to the 
DSP register, the SlOP continues to fetch and 
execute its instructions by reading them from 
system memory. 

These SCSI SCRIPTSTM are not required to 
reside in system memory and by decoding a 
certain address space, they could reside in a 
PROM. Store SCSI SCRIPTSTM only in a 
memory-mapped address, the SlOP does not 
fetch instructions out of I/O-mapped address 
space. Each SCSI SCRIPTSTM instruction 
consists of two 32-bit words. Load SCSI 
SCRIPTSTM instructions in one of two ways: 
by fetching two 32-bit words or by fetching 
four 16-bit words. 

Write the SCRIPTS loaded in 16-bit Mode bit 
in the DCNTL register to 1, if SCSI 
SCRIPTSTM are to be loaded 16-bits per 
transfer. The DC/ control signal can be driven 
high or low depending on the status of the 
DC/ low for Instruction fetch bit in the 
CTEST7 register. If this bit is 1, then the 
DC! signal will be low during instruction fetch 
cycles. Allowing the DC/ signal to be driven 
low during instruction fetches allows the 
system designer to choose whether SCSI 
SCRIPTSTM instructions should reside in 
cacheable or alternate memory space. 

If this bit is 0, then the DC/ signal will be high 
during instruction fetch cycles. Usually only 
control (PC/ low) will reside in the cache and 
data information (DC/ high) does not. 

53C700 SlOP Bus Master Data 
Transfers 

When the SlOP becomes bus master, it takes 
over control of the system bus and can 
transfer data in a variety of w~ys~ The SlOP 
can transfer data to I/O addresses, memory 
addresses, or a fixed address. The following 
three bits detennine the width and type of data 
transfer that will occur once the SlOP assumes 
bus mastership and is ready to transfer data. 
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BW16 

0 

0 

0 

0 

1 

1 

1 

1 

Key: 

Functional Description 

Table 22. SlOP Bus Master Data 
7j fj D . rans sr escriDtlons 

10M FAM Transfer description 

0 0 32-bit transfers to a memory 
address which is incremented 
after each transfer 

0 1 32-bit transfers to a memory 
address which is not incremented 
after each transfer 

1 0 32-bit transfers to an VO address 
which is incremented after each 
transfer 

1 1 32-bit transfers to an 1/0 address 
which is not incremented after 
each transfer 

0 0 16-bit transfers to a memory 
address which is incremented 
after each transfer 

0 1 1S-bit transfers to a memory 
address which is not incremented 
after each transfer 

1 0 16-bit transfers to an 1/0 address 
which is incremented after each 
transfer 

1 1 1S-bit transfers to an 1/0 address 
which is not incremented after 
each transfer 

BW16 Bus Width 16 bit in the DMODE 
register 

10M VO or Memory Mapped bit in the 
DMODE register 

FAM Fixed Address Mode bit in the 
DMODE register 

HOLD - HLDA schemes 

The SlOP gains control of the system bus 
when it needs to perfonn one of two 
operations: an instruction fetch, or a data 
transfer specified by a Block Move 
instruction. The SlOP requests control of the 
80386 bus by asserting the HOLD output 
signal. When the HLDAI signal is driven 
active by the 80386 (or by some arbitration 
logic), then the SlOP assumes bus mastership 
and starts driving the system address and 
control signals. 

The SlOP also allows another bus master 
device to request the bus through the use of a 
daisy-chaining technique. The SlOP has a 
HLDREQ input which can be used by another 
device to request the system bus. 

The SlOP also has a HLDAO output signal 
which indicates when control of the bus is 
granted to the device that asserted the 
HLDREQ signal. The diagram below is an 
example of the daisy-chaining technique. 
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Functional Description 

80386 NCR 53C7oo SlOP other bus master device 

HOlD - HOlD HLDREQ -- HOlD -- --
HLDA - HLDAI HLDAO - HLDA - -

Figure 12. HOLD - HLDA Daisy-chaining Scheme 

If the SlOP and the other bus master device 
both request the bus simultaneously, then the 
highest priority would be given to the SlOP. 
If the other bus master device requested the 
bus and the SlOP did not need access to the 
bus, then the HLDA signal received from the 
80386 would then be passed through to the 
other bus master device. 

80386 Central Arbiter 

HOLD--..., .. 
_HLDA 
--

---

"---

---

A central arbiter is another method to allow 
bus master devices to gain access to the 
system bus. The arbiter receives bus requests 
from various bus master devices and 
prioritizes access according to some priority 
scheme. In this scheme, the HLDREQ and 
HLDAO signals are not used and only the 
SlOP uses HOLD and HLDAI. If not used, 
tie HLDREQ directly to VSS or through a 
pull-down resistor to VSS. Figure 13 is an 
example of the central arbiter technique. 

NCR 53C700 SlOP 

HOLD HLDREQ -
1: -HLDAI lR.,oAO I-- NC -
-:::"' 

Bus Master A 

-- HOLD - HLDA 

Bus MasterB 

HOLD -- HLDA .. 

Figure 13. Central Arbiter scheme 
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Functional Description 

6.8 SCSI Interface 

Single-Ended Mode 

The SlOP can be used in both single-ended 
and differential applications. In single-ended 
mode, all SCSI signals are active-low. The 
SlOP contains the open-drain output drivers 
that can be connected directly to the single­
ended SCSI bus. Each output is isolated from 
the VDD power supply to ensure that the 
SlOP has no effect on an active SCSI bus 
when its VDD is powered down. 
Additionally, some signal filtering has been 
added to the inputs of REQI and ACKI to 
reduce the possibility of signal reflections 
corrupting the transfer. 

Differential Mode 

In differential mode, the SDIR7-0, SDIRP, 
lOS, TOS, RSTDIR, BSYDIR, and SELDIR 
signals control the direction of external 
differential-pair transceivers. The 
recommended differential-pair transceivers are 
the 75176 or the DS3695. 

Terminator Network 

The terminators provide the biasing needed to 
"pull" the inactive signal to an appropriate 
inactive voltage level- 3.0V. The tenninators 
do not need to be present on every SCSI 
board; but the terminators must be installed at 
each end of the SCSI cable. The terminator 
location is dependent on the equipment set-up. 
Most SCSI boards should provide a means of 
accommodating tenninators. The terminator 
receptacles should be sockets, so that if not 
needed the terminators may be removed. No 
system should ever have more than 2 sets of 
tenninators installed and activate. If more 
than 2 sets of terminators active, then the 
impedance and inactive SCSI voltage levels 
may not be correct. 
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Functional Description 
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Figure 14. SCSI Connector 
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Functional Description 

SCSI I/O ProceSSOJ +5V +5V 
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Functional Description 

Table 23. D. C. Characteristics 

Absolute Maximum Stress Ratings 

SYMBOL PARAMETER MIN MAX :UNIT 

Tstg Storage Temperature -55 150 OC 

VDD Supply Voltage -0.5 7.0 V 

VIN Input Voltage VSS - 0.5 VDD+0.5 V 

ESD* Electrostatic Discharge 10K V 
Sensitivity 

* Test using the human body model--l00 pF at 1.5 K.Q 

Operating Conditions 

SYMBOL PARAMETER ..MIN MAX lJNIT 

VDD Supply Voltage 4.75 5.25 V 

IDD Dynamic Supply Current 35 50 rnA 

IDn Static Supply Current 1 5 rnA 

Ta Operating Free-Air 0 70 OC 

SCSI Signals • SD7/·SDO/, SDP/, REQ/, MSG/, 1/0, C/D, ATN/, ACK/, BSY/, SELl, 
RSTI 

SYMBOL PARAMETER .MIM MAX lUSIT CONDmONS 

VIH Input High Voltage 2.0 VDD +0.5 V 

VIL Input Low Voltage VSS - 0.5 0.8 V 

VOL Output Low Voltage VSS 0.4 V IOL=48mA 

VHYS Hysteresis 200 mV 

lIN Input Leakage Current -10 10 J.lA 

IOZ Output Leakage Cmrent -10 10 J.lA 

CIN Input Capacitance 10.6 pF_ 
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Functional Description 

SCSI Direction Control Signals • SDIR7·SDIRO, SDIRP, BSYDIR, SELDIR, RSTDIR, 
TGS, IGS 

SYMBOL PARAMETER 

VOH 

VOL 

IoH 

IoL 

Ioz 

Output High Voltage 

Output Low Voltage 

Output High Current 

Output Low Current 

Output Leakage Current 

Input Capacitance 

2.4 

VSS 

-2.0 

4.0 

-10 

VDD 

0.4 

10 

1.059 

Input Signals • HCS!, HLDAI, NA!, RESET, HLDREQ, READYI! 

SYMBOL PARAMETER 

Input High Voltage 

Input Low Voltage 

Input Leakage Current 

Input Capacitance 

eLK Input Signal 

SYMBOL PARAMETER 

Input High Voltage 

Input Low Voltage 

Input Leakage Current 

Input Capacitance 

NCR 53C700 Data Manual 

2.0 

VSS - 0.5 

-10 

.MIN 

3.85 

VSS - 0.5 

-10 

6- 23 

VDD +0.5 

0.8 

10 

6.9 

VDD +0.5 

1.0 

10 

6.9 

CONPmONS 

V IOH=-4rnA 

v IOL=4 rnA 

rnA VOH=VDD -0.5 V 

rnA VOL = 0.4 V 

pF 

CONDITIONS 

V 

v 

pF 

CONDITIONS 

V 

V 

pF 
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Functional Description 

Output Signals • HOLD, HLDAO, MIO/, DC/, READYOI 

SYMBOL PARAMETER ..MIN MAX llm CONDmONS 

VOH Output High Voltage 2.4 VDD V IOH=-8rnA 

VOL Output Low Voltage VSS 0.4 V IOL=8rnA 

IoH Output High Current -4.0 rnA VOH= VDD - 0.5 V 

IOL Output Low Current 8.0 rnA VOL = 0.4 V 

IOZ Output Leakage Current -10 10 J.1A 

CIN Input Capacitance 6.9 pF 

Output Signal - IRQI 

SYMBOL PARAMETER MIN MAX J.lNIT CONDITIONS 

VOL Output Low Voltage VSS 0.4 V IOL=8 rnA 

IoL Output Low Current 8.0 rnA VOL = 0.4 V 

IOZ Output Leakage Current -400 10 J.1A 

CIN Input Capacitance 52 pF 

Bi-directional Signals • R/W/, A05, A31-A2, D31-DO, DP3_ABRT/, DP2-DPO, BEO/_AO, BEll_AI, 
BE2/_BHE/, BE31 

SYMBOL PARAMETER ..MIN MAX llm CONDmONS 

VIH Input High Voltage 2.0 VDD + 0.5 V 

Vn., Input Low Voltage VSS - 0.5 0.8 V 

VOH Output High Voltage 2.4 VDD V IOH=-8rnA 

VOL Output Low Voltage VSS 0.4 V IOL=8 rnA 

IOH Output High Current -4.0 rnA VOH= VnD - 0.5 V 

IOL Output Low Current 8.0 rnA VOL=OA V 

lIN Input Leakage Current -10 10 J.1A 

Ioz Output Leakage Current -10 10 JJA-

CIN Input Capacitance 6.9 pF 
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Functional Description 

Figure 15. NCR 53C700 Pinout- Mechanical Drawing 

~pinl60 Pin121~ 

,.. ,.. ,.. ,.. 

............ ~ ~ ~ ~ 

o 
't",-__ pin 1 indicator 

LO LO .. 
C\I 0 

ci ci 
+1 +1 
0 0 
~ ~ 

-- co 
C") C\I 

~pin40 .Pin80~ 

f 
0.65 

[3.S0± 0.15 ... --------28.00 ± 0.05--------__ 
0.15 ± I 

0.23±0.13 
31.90± 0.25 

~------------ ---------------~ 
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Svmbol 
t1 
t2a 
t2b 
t3a 
t3b 
t4 
t5 

eLK 

t4 

Description 
ClK period 
ClK hiah (at 3.85V) 
ClK hiah (at 2V) 
ClK low (at 1.65V) 
ClK low (at 2V) 

Ap~en~ix A 
Timing 

Clock Timing 

t1 

t3a 
t3b 

Clock Timing 

ClK rise time (1.65V to 3.85V) 
ClK fall time (3.85V to 1.65V) 

NCR 53C700 Data Manual A-1 

t5 

Min. Max. Units 
20 60 ns 
4 - ns 
7 - ns 
5 - ns 
7 - ns 
- 7 ns 
- 7 ns 
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Timing 

Reset and Clock Synchroni:ation 

eLK 

RESET 

Reset and Clock Synchronization . 
Svmbol Description Min. Max. Units 

t1 Reset pulse width 5 - elK 
t2 Reset hold from ClK risina edge 3 - ns 
t3 Reset inactive to ClK rising edge 10 - ns 
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eLK 

READYI/ 

IRQ! 

Appendix A - Timing 

Interrupt Timing 

~l ~2 fZSl fZS2 ~l ~2 ~l ~2 ~l ~2 ~l 

\ / SS 
1 

tl t2 1 I.-
~I" ~ , 

1 SS 1 
I I ~ I 
1 
1 
1 

Note: 
IRQ! is deasserted after a read of the DST AT or SSTATO register. This occurs within tl 
from the rising eLK edge with READYI/ active. The READYI/ timing is shown in the 
Slave Mode Read Cycle. When multiple or stacked interrupts occur, IRQ! is deasserted 
for a minimum of 3 eLKs. 

Interrupt Output Timing 
Symbol Description Min. Max. Units 

t1 IRO! deasserted from ClK risina 10 *50 ns 
t2 IRO! deasserted to IRO! asserted 3 - ClK 

* This can be shortened by adding an external pull-up resistor. 
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Appendix A - Timing 
Slave Mode Write Cycle (53C700 Register Write) 

Tl 
f2tl f2t2 

CLK 

* ADS 1/ U 
I 

A5 .. AO, R/W, 
BE3/ .. BEO/ don't care X' valid X===:=========do=n:'::care==========:==========::=========: I I 1 

* 

I t3 • tl I 1 

* ADS2/ 

I ~"I" .... chip selected here' ..... t2 I _.~. 1 
a....-__ ..L.' ...... U f ' ) , 

~ ..... , 1 

1 1 1 u: 
1 1 1 

~4 : t5.,1: 
r- "'''.,1 

1 

1.1, 
I',·' "-____ .....Ir..... ____ --' _____ ~ _____ ..... _____ ..... ____ -"'; 

** NA/ 

I 
t6 t'!J 

.~ ..... ~ 
RCS/ -----d-on-'t-cme-:----~~~----~--------d-o-n-'t~~--e--------~-----------

"'1·- -...: t9 I+-

READYI/ : I _________ ~ __ ---J 

READYO/ : 

1 
1 
I 

-.lt8:'-

I tlO ~ 

~ : 
, ,'----...... [---..1/ 

t12 ~13 

~1_~ ~=====:======~-~:~~~~~V-~-d-~-~-~-m~:~~~~~ r:::::: 

Notes: 
The SCSI I/O Processor is enabled as a slave when RCS/ is sampled active on the fJrSt ~l rising clock edge after an 
ADS/ low active pulse. * ADS 1/ and ADS2/ are two possible timings of ADS/. 

,-

** NA/ is not sampled during a slave cycle. The 53C700 does not support next addressing in slave mode. 
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Appendix A - Timing 

Slave Mode Write Cycle 
Symbol DescriDtion Min. Max. Units 

t1 ADS11 setuD or ADS2I deasserted to ClK risino edoe 7 - ns 
t2 ADS11 hold or ADS2I asserted from ClK rising edge 5 - ns 
t3 ADS2I Dulse width 15 - ns 
t4 Control and address setuD to ADSI deasserted 10 - ns 
t5 Control and address hold from ADSI deasserted 10 - ns 
t6 HCSI setuD to ClK risino edoe 7 - ns 
t7 HCSI hold from ClK rising edge 5 - ns 
t8 READYII setuD to elK risino edoe 9 - ns 
t9 READYII hold from elK risino edge 6 - ns 
t10 READYOI valid from ClK risino edge 2 17 ns 
t11 READYOI hold from elK risino edoe 3 19 ns 
t12 Data setu(,)to ClK rising_ edge 6 - eLK 
t13 Data hold from ClK rising edoe 20 - ns 
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Appendix A G Timing 
Slave Mode Read Cycle (53C700 Register Read) 

Tl : T2W : T2W : T2W : T2 
~1 ~2 I ~1 ~2 I ~1 ~2 I ~1 ~2 I ~1 ~2 

CLK 

til tIl I 

f4 -:: t2 :.. ~~hiP selected here: 

..... --....... , : - "'f : * ADSl/ 

Tl 
~1 ~2 

.. 
I 
I 

AS .. AO, R/W, do ' don't"~e BE3/ .. BEO/ ... 1 __ n_t_caI'l_e_ .... ,, ___ -''-________ ~_' ______________ __'' 

* ADS2/ I 

I 

AS .. AO, R/W, t----do-,---""'.---....... ,fL----------do-n-'t-care----------.. 
BE3/ .. BEO/ n t care 

** NA/ I 

HCS/ 

READYI/ 

READYO/ : 

I 
I 

don't care 

don't care 

don't care 

I. 

I 

D31. .. DO :-------L------'---Ni~~~~~~~~~~~~~~~~~vrula reaClt aam ..... ----" 

* 
Notes: 

The SCSI I/O Processor is enabled as a slave when HCS/ is sampled active on the first ~ 1 rising 
clock edge after an ADS/ low active pulse. * ADS 1/ and ADS2/ are two p,?ssibl~ tir~ings of ADS/. 

** NN is not sampled during a slave cycle. The 53C700 does not support next addressing in slave mode. 
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Appendix A - Timing 

Slave Mode Read Cycle 
Svmbol Description Min. Max. Units 

t1 ADS11 setup or ADS2I deasserted to ClK rising edge 7 - ns 
t2 ADS11 hold or ADS2I asserted from ClK risino edoe 5 - ns 
t3 ADSl pulse width 15 - ns 
t4 Control and address setup to ADSI deasserted 10 - ns 
t5 Control and address hold from ADSI deasserted 10 - ns 
t6 HCSI setup_ to ClK rising edge 7 - ns 
t7 HCSI hold from ClK risino edoe 5 - ns 
t8 READYII setuD to ClK risino edoe 9 - ns 
t9 READYII hold from ClK rising edge 6 - ns 
t10 READYOI valid from ClK risino edoe 2 17 ns 
t11 READYOI hold from ClK risino edoe 3 19 ns 
t12 Data setuD to ClK risino edoe 2 - elK 
t13 Data hold from ClK risino edoe 5 25 ns 
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Appendix A - Timing 
Bus Arbitration 

Tl 1'2 Tl 1'2 Tl 1'2 Tl 1'2 Tl 1'2 Tl 

I I ~1t211 t3 I ~I 
-.: tl 14-: ," I -. --I ,I~ 

IUP--~I----'~----+-----~--~~ I 
HOLD I • ," • 

--~--~~+.I~--~~ 

external devibe 
I becomes 

• SlOP '--...10-___ .... 

: I beconnes 
: --.t t4:'- b~~ master . 
U" (' · 

HLDAI '. • ," • • • I 

bus master 
I 

I I 

~t51+r 

\ : I 
"-. ..w..-._....I----' \ 

I I I I I 
I I I I I 

: --.t t6:'- : -":t71+-: 
HLDREQU • : \ I 

I 

T2 

I. 8 t- ~I __ t9 -J -..t ~ ......, 
HLDAO 

READYI/ 

ADS/ 

A31 .. A2 
D31..DO 

~--~~--~----~----~----~----~----~--~:--,P--I----~----~~~ 

\ I 

\ / 

__ ~_.A--. valid data & addr ))-_-'--_____ ---'-__ 010...-_...-._ ..... 
I 

Notes: 

The SlOP becomes bus master on the next f2tl eLK edge after HOLDAI is sannpled active. 
HLDAI and HLDREQ are asynchronous inputs; timings given are for minimum synchronization 

delays. The SlOP waits 8 T states from deasserting HOLD to asserting HOLD(bus master). 
This allows for automatic fairness. If an external device requests the bus via HLDREQ, the 

SlOP waits only 2 T states from deasserting HOLD to asserting HOLD. 
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Appendix A - Timing 

Bus Arbitration 
Svmbol DescriDtion Min. Max. Units 

t1 HOLD valid from ClK risina edae 3 25 ns 
t2 HOLD hold from ClK risina edae 4 30 ns 
t3 HOLD inactive to HOLD active 2 - ClK 
t4 HlDAI setuD to ClK risina edae 3 - ns 
t5 HLDAI hold from ClK risina edae 3 - ns 
t6 HLDREO setuD to ClK risina edae 3 - ns 
t7 HLDREO hold fromCLK risina edae 3 - ns 
t8 HLDAO active from CLK risina edae 3 25 ns 
t9 HLDAO inactive from CLK risina edae 3 25 ns 
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HOLD 

Appendix A - liming 

Bus Master Memory- Read and Write Cycle 
Non-Pipelined Next Address 

Tl 

f2jl f2j2 

I . 

I t2..1 i 
ltd _: ..... : 

I 
I 
I 
i 
I 
I 
I 

~ 

I : . : 
---: tl f4-: : \ . 

ADs/: : ..-----...... - ...... 

~:~I t6 

!;i~:::O' ~;-. ---V-ali-·d-l----m .... · ___ V-ali-·d-2--___ ---r}-·--.. 
• .:: t8 : 

~ : ... ~. 
~hDC/~'----____ --__ -----V-~-·d-------------------J}.~:----I 

l+It9~~o~ 
NAJ ~-oo-n~-mre-----yr_~~---oo-n-'t-mre----~y '< don'tmre 

'j ..: t121+- .~ 
:---t t11;.1 : : 

READYI/ .... ; ---do-n-'t care----------.\ 1,.. ........ · -oo ....... n't-care--------.A ____ ~ don't care ; 

: t13 t14-

. ~. "'14-: 
D31 ... DO ~'-___ O_UT-l __ ---'X,...--O-UT2----..... H 

• t15 I t16 
. J.- ";~--I I :. 

D31. •. DO I:"I!'~~. ~~~~.~ INl ~,,-_IN_2----J~ 

NCR 53C700 Data Manual A-10 2/28/90 



Appendix A - Timing 

Bus Master Memory Read and Write Cycle - Non-PIE ellned Next Address 
Symbol Description Min. Max. Units 

t1 HOLD hold from ClK risino edoe 4 ns 
t2 ADSI valid from ClK risino edoe 4 21 ns 
t3 ADSI hold from ClK risino edoe 4 30 ns 
t4 Address valid from ClK risino_ edge 4 23 ns 
t5 BE3/ooBEOI valid from ClK risino edoe 4 24 ns 
t6 ADS/, Address & BE3/ooBEOI tristate from 

ClK risino edoe 4 30 ns 
t7 MIOI. DC/. WR/ valid from ClK risino edoe - 4 ns 
t8 MIOI. DC/. WR/ tristate from ClK risino ectae 4 30 ns 
t9 NAI setup to ClK risino edoe 7 D ns 
t10 NAI hold from ClK rising edoe 3 - ns 
t11 READYII setup to ClK risino edoe 9 - ns 
t12 READYII hold from ClK risino edoe 6 - ns 
t13 Write data setup to ClK rising edge 5 27 ns 
t14 Write data tristate from ClK risino edoe 2 22 ns 
t15 Read data setup to ClK risino edoe 7 - ns 
t16 Read data hold from ClK rising edge 5 - ns 
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Appendix A - Timing 

Bus Master Memory Read aId Write Cycle • Pipelined Next Address 

CLK 

Cycle 1 Cycle 2 

'4 
Non-Pipelined Cycle Pipelined Cycle 

.'111 

TI 

f2S1 

T2 

f2S1 

I I 

tld: :~~I 
,4 ~I ~ 

TIP 

f2S2 f2S1 ; f2S2 

T2P 

f2S2 

ADS/~w: ______ ~/~----~--~\~ ____ ~_/ 

Q~ 
!;i~:~EO/~=======v=ali=·d=-I_-_-_-_-:_-~I'~-_-_-_-_-_-_-_v-ali:._d-_2-·~:~~~~:_=Xl,.-V-ali-·d-3---. 

I 
I t5 

:..-..1 
~/tDC/~~---------------~-·-d----------------------~ 

I 
I 
I 

:~ t6+ : 
: I": t7 1---: 

NN ,-_do_n_'t_c_8I'e ___ ... l,t. __ ...I1'----d-o-n'-t care---..... ~ : 1'--"; --------t 
..: t914-: 

, ~~~I : 
READYU~'-----------do--n'-tc-8I'e-----------~l I ~"----d-o-n-'t-crure----~~ 

,---,-------------------------, I 

I tIO ,:~1~ 
I :..I 

OUT2 D31. .. DO ~ OUTI 'I I I _______________________ I ________ --'~ _________ _J 

tll't12 
I I I , I"I"~~ D31. .. DO.--IN .... ' 1-'~·~~·~~~~~jr--IN-2""":· 
I I I I I 

* Note: 
The time to tristate for address, BE3/ .. BEO/, MIOI, DCI, R/W and data is the same as shown 
in the Non-Pipelined timings. 
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Appendix A - Timing 

Bus Master Memory Read and Write Cycle • Plpellned Next Address 
Symbol Description Min. Max. Units 

t1 ADSI valid from ClK risino edoe 4 21 ns 
t2 ADSI hold from ClK risino edoe 4 30 ns 
t3 Address valid from ClK risino edoe 4 23 ns 
t4 BE3/ .. BEOI valid from ClK rising ed~e 4 24 ns 
t5 MIOI,DCI WR/ valid from elK risinCledoe - 4 ns 
t6 NAI setup to ClK risino edoe 7 - ns 
t7 NAI hold from ClK risino edoe 3 - ns 
t8 READYII setup to ClK risino edoe 9 - ns 
t9 READYI/ hold from ClK risino edoe 6 - ns 
t10 Data valid from ClK risino edoe 5 27 ns 
t11 Data setup to ClK risino edoe 7 - ns 
t12 Data hold from ClK risino edoe 5 - ns 
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Appendix A - Timing 

Initiator Asynchronous SOld 

REQI ~ n ;. 
I 

\ n+l 

t1 I t2 
I • I 

~ 14 ~ 14 

~ 
I 

I ACK! n-
I 

• • 
t3 I I t4 

I--
I 1 

--I ~ 14 . . 
S07 .. S00, ~ validn 
SOP 

validn+l 

Initiator Asynchronous Send 
Symbol Description Min. Max. Units 

t1 ACK/ asserted from REOI asserted 10 - ns 
t2 ACK/ deasserted from R EOI deasserted 10 - ns 
t3 Data setup to ACK/ asserted 55 - ns 
t4 Data hold from REOI deasserted 20 - ns 

Initiator Asynchronous Receive 

1 I 

REQI ------~1_1 __ n __ ~t~: -------------"""'\ n+l 

: tl t2 
~ --I :4 ~I 

ACK/ ----------~:--~~~I ____ n __ ~/~--------------------~\n+l 
I 

t31 
14 --: 

I 

:--
t4 

~g~ .. SOO, ~ valid~ _~_"'PI!"'I"'I"P~_"'PI!"'I"'I"P~_"'PI!"'I"'I"P~ ___ v_al_i_d_n_+_l_ 

Initiator Asynchronous Receive 
Symbol Description Min. Max. Units 

t1 ACK/ asserted from REOI. asserted 10 - ns 
t2 ACK/ deasserted from REOI deasserted 10 - ns 
t3 Data setup to REOI asserted 0 - ns 
t4 Data hold from ACK/ deasserted 0 - ns . 
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Appendix A - Timing 

Target Asynchronous Send 

I , 
REQI ~ n 

J. 
t1 

, 
t2 , ... ~ l.-

I 

ACK/ ~ n / 
t3 t4 

~ ,.. l1li-' ... 
I I 

SD7 .. SDO, ~ validn 
SDP 

valid n+l 

Target Asynchronous Send 
Symbol Description Min. Max. Units 

t1 REQ/ deasserted from ACK/ asserted 10 - ns 
t2 REQ/ asserted from ACK/ deasserted 10 - ns 
t3 Data setup to REQ/ asserted 55 - ns 
t4 Data hold from ACK/ asserted 20 - ns 

Target Asynchronous Receive 

, 
REQI \ n ;. ~ n+l , • 

t1 , 
t2 

, 
• , 

t--
, 

' .. ~ ~ 

~ 
, 

ACK/ n' t \ n+l , 
I 

t3 
, , t4. ,.. I , 

~ .... ,~ . . 
SD7 .. SDO, ~ validn valid n+l 
SDP 

Target Asynchronous Receive 
Symbol Description Min. Max. Units 

t1 REQ/ deasserted from ACK/ asserted 10 - ns 
t2 REQ/ asserted from ACK/ deasserted 10 - ns 
t3 Data setup to ACKI asserted 0 - ns 
t4 Data hold from REQ/ deasserted 0 - ns 
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Appendix A - Timing 

Initiator and Target Synchronous Transfers 

• . ~ da, db t2a, t2b 
~I 

REQ/ 
orACK/ 

----..... ~ n / 
..... --------' \'--_n_+_l_----I/ 

t3: t4 I 

Receive ~ .... ~., .......... --..... ~ ... , 

~~ .. SDO. ~ : validn ~~~roPPP~IfIPPII!"IfIPIPI~~'-_____ V_al_id_n_+_l __ _ 
SDP : I 

t5: t6 : 
Send Data f4 ~~ ~ 
~g~ .. SDO, ~ ___ v_ali_·_d_n ___ jf'II!~~~~~~ '--___ v_al_id_n_+_l ___ _ 

Initiator and Target Synchronous Transfers 
Symbol Description Min. Max. Units 
t1a, t1b REal or ACK/ assertion pulse width 90 a ns 
t2a, t2b REQ/ or ACK/ deassertion pulse width 90 - ns 
t3 Receive data setup to REQ/ or ACK/ asserted 0 - ns 
t4 Receive data hold from REQ/ or ACK/ asserted 45 - ns 
t5 Send data setup to REQ/ or ACK/ asserted 55 - ns 
t6 Send data hold from REal or ACK/ asserted 100 - ns 

Fast Initiator and Target Synchronous Transfers 
Symbol Description Min. Max. Units 

t1a Receive data REal or ACK/ assertion pulse width 30 - ns 
t1 b Send data REal or ACK/ assertion pulse width 80 - ns 
t2a Receive data REQ/ or ACK/ deassertion pulse width 30 - ns 
t2b Send data REal or ACK/ deassertion pulse width 80 - ns 
t3 Receive data setup to REQ/ or ACK/ asserted 0 - ns 
t4 Receive data hold from REQ/ or ACK/ asserted 18 - ns 
t5 Send data setup to REal or ACK/ asserted 25 - ns 
t6 Send data hold from REal or ACK/ asserted 35 - ns 

Note: 
The 53C700 can transfer data at 6.25MB/sec/or Synchronous Fast SCS~. 
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NCR 53C700 SlOP 
Initiator Register Summary 

SIEN Register RIW (03b) 

76543210 

Parity Error 
SCSI RST/ received 

Unexpected Disconnect 
SCSI Gross Error 

Selected or Reselected 
Selection or Reselection timeout 

Function Complete 
Phase Mismatch or A TN/ active 

ISTAT Register R1W (2Ib) 

76543210 

DIEN Register RIW (39b) 

76543210 

Enable Illegal Instruction Interrupt 
Enable Watchdog Timeout Interrupt 

Enable Script Interrupt Instruction Received 
Interrupt 

Enable Script Single Step Interrupt 
Enable Aborted Interrupt 

eserved 
Reserved 

Reserved 

DMA Interrupt Pending 
SCSI Interrupt Pending 

Pointer Register Empty 
Reserved 

Reserved 
Reserved 

Reserved 
Abort Operation 

SST A TO Register R (ODh) 

76543210 

Parity Error 
SCSI RST/ received 

Unexpected Disconnect 
SCSI Gross Error 

Selected or Reselected 
Selection or Reselection timeout 

Function Complete 
Phase Mismatch or A TN/ active 

DST AT Register R (OCb) 

76543210 

_llie2al Instruction Detected 
WatllliaogTfineout Interrupt Detected 

Script .Interrupt lnstrucion Ieceived 
Script Single Step Interrupt 

Aborted 
Reserved 

eserved 
DMA FIFO Empty 



Appendix B 
NCR 53C700 SIOP386 

Re~ister Summaty 

SCNTLO Register R!W (OOh) 

76543210 

Target Mode 
Assert ATNI on parity error 

Enable Parity Generation 
Enable Parity Checking 

Select with ATNI 
Start Sequence 

Arbitration Mode bit 0 
Arbitration Mode bit 1 

SDID Register R/W (02h) 

76543210 

I I 
ID7 ID6 IDS ID4 ID3 ID2 ID! !DO 

SCID Register R/W (04h) 

76543210 

I I I 
ID7 ID6 IDS ID4 ID3 ID2 IDl !DO 

SODL Register RIW (06h) 

76543210 

SDBO 
SDBl 

SDB2 
SDB3 

SDB4 
SDBS 1 = Active 

SDB6 0 = Inactive 
SDB7 

SCNTLI Register RIW (Olh) 

76543210 

Start SCSI Receive 
Start SCSI Send 

Assert Even SCSI Parity 
Assert SCSI RSTI 

Connected 
Enable Selection & Reselection 

Assert contents of SODL on SCSI bus 
Extra Clock Cycle of Data Setup 

SIEN Register RIW (03h) 

76543210 

Parity Error 
CSI RST I received 

Unexpected Disconnect 
SCSI Gross Error 

Selected or Reselected 
Selection or Reselection timeout 

unction Complete 
Phase Mismatch or ATNI active 

SXFER Register R/W (OSh) 

76543210 

Synchronous Offset bit 0 
Synchronous Offset bit 1 

Synchronous Offset bit 2 
Synchronous Offset bit 3 

Synchronous Transfer Period bit 0 
Synchronous Transfer Period bit 1 

Synchronous Transfer Period bit 2 
Disable Halt on a Parity Error or A TNI 

SOCL Register R/W (07h) 

76543210 

1/0 
C/D 

MSGI 
ATNI 

SEU 
BSYI 

ACK/ 
REQ/ 

1 = Active 
0= Inactive 



NCR 53C700 SIOP386 

Re&ister Summary 

SFBR Register R (08b) 

76543210 

I I I I I I I 
lB7lB6lB5lB4lB3lB2lBllBO 

SBDL Register R (OAb) 

76543210 

SDBO 
SDBl 

SDB2 

SOB4
DB3 

SDB5 
SOB6 

SOB7 

DST A T Register R (OCb) 

76543210 

Illegal Instruction Detected 
Watchdog Timeout Interrupt Detected 

Script Interrupt Instrucion received 
Script Single Step Interrupt 

Aborted 
Reserved 

eserved 
DMA FIFO Empty 

SST ATl Register R (OEh) 

76543210 

Status of SCSI Parity signal 
Status of SCSI RSTI 

Won Arbitration 
Lost Arbitration 

Arbitration In Progress 
SODL Register Full 

ODR Register Full 
SIDL Register Full 

SIDL Register R (09b) 

7 6 5. 4 3 2 1 0 

SDBO 
SDBl 

SOB2 
SDB3 

SOB4 
SOB5 

SDB6 
SOB7 

SBCL Register R (OBb). 

7 6 5 4- 3 2 1 0 

I/O 
C/D 

MSGI 
ATNI 

SELl 
BSY I 1 = Active 

ACKI 0 = Inactive 
REQI 

SST ATO Register R (ODh) 

76543210 

Parity Error 
SCSI RST I received 

Unexpected Disconnect 
SCSI Gross Error 

Selected or Reselected 
Selection or Reselection timeout 

Function Complete 
Phase Mismatch or A TNI active 

SST AT2 Register R (OFh) 

76543210 

Latched I/O signal 
Latched C/D signal 

Latched MSGI signal 
Latched SCSI Parity signal 
o Flags bit 0 . 

FIFO Flags bit 1 
FIFO Flags bit 2 

FIFO Flags bit 3 



NCR 53C700 SIOP386 

Re&ister Summary 

CTESTO Register R (14h) 

76543210 

ata Transfer Direction 
Real Target Mode 

Reserved 

Reserved 
Reserved 

Reserved 
Reserved 

Reserved 

CTEST2 Register R (16h) 

76543210 

DACK/ Status 
DREQStatus 

SCSI TEOP Status 
DMA FIFO Parity bit 

SCSI FIFO Parity bit 
SCSI Offset Compare 

Reserved 
Reserved 

CTEST4 Register R/W (18h) 

76543210 

FIFO Byte Control bit 0 
FIFO Byte Control bit 1 

FIFO Byte Control bit 2 
SCSI FIFO Write Enable 

CSI Loopback Enable 
SCSIZ-Mode 

Z-Mode 
Reserved 

CTEST6 Register R/W (lAh) 

76543210 

DMA FIFO bit 0 
DMA FIFO bit 1 

DMA FIFO bit 2 
DMA FIFO bit 3 

DMA FIFO bit 4 
DMA FIFO bit 5 

DMA FIFO bit 6 
DMA FIFO bit 7 

TEMP Register R/W (lC·1Fh) 

CTESTI Register R (ISh) 

76543210 

Byte Lane 0 Full in DMA FIFO 
Byte Lane 1 Full in DMA FIFO 

Byte Lane 2 Full in DMA FIFO 
Byte Lane 3 Full in DMA FIFO 

Byte Lane 0 Empty in DMA FIFO 
Byte Lane 1 Empty in DMAFIFO 

Byte Lane 2 Empty in DMA FIFO 
Byte Lane 3 Empty in DMA FIFO 

CTE~T3 Register R (17h) 

76543210 

SCSI FIFO bit 0 
SCSI FIFO bit I 

SCSI FIFO bit 2 
SCSI FIFO bit 3 

CSI FIFO bit 4 
SCSI FIFO bit 5 

SCSI FIFO bit 6 
SCSI FIFO bit 7 

CTEST5 Register R/W (19h) 

76543210 

MA Direction 
aster Control for Set or Reset pulses 

eset SCSI Offset 
Clock Byte Counter (DB C) 

Clock Address Incrementor (DNAD) 

CTEST7 Register RIW (1Bh) 

76543210 

Differential Mode 
DC/low for Instruction fetch 

Even Parity - Host bus 
DMA FIFO Parity_ bit_ 

Selection Timeout Disable 
Reserved 

Reserved 
Reserved 

23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

I I I I I I I I I I I I I I I I I I 



NCR 53C700 SIOP386 

Re~ister Summary 
DFIFO Register RIW (20b) 

76543210 

FIFO Byte Offset Counter bit 0 
FIFO Byte Offset Counter bit 1 

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

FIFO Byte Offset Counter bit 4 
FIFO Byte Offset Counter bit 5 

Clear DMA & SCSI FIFOs 
Flush DMA FIFO to memory 

DBC Register R/W (24.26b) 

ISTAT Register RIW (21b) 

76543210 

A Interrupt Pending 
SCSI Interrupt Pending 

Pointer Register Empty 
Reserved 

Reserved 
eserved 

Reserved 
Abort Operation 

23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 210 

I I I I I I I I I I I I I I I I I 
DCMD Register RIW (27b) 

76543210 

Function bit 1 
Function bit 2 

Function bit 3 
Function bit 4 

Function bit 5 
Instruction Op Code bit 0 

Instruction Op Code bit 1 

DNAD Register RIW (28·2Bb) 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 1615 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I f 
DSP Register R/W (2C a 2Fb) 

31 3029 2827 26 25 2423 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

I I I 1 I. I I I I I I I I I 1 1 1 I 1 I 1 1 I .1. 1 I 1 I I I I I I 

DSPS Register R/W (30·33h) 

31 3029 2827 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 

I I I 1 1 I I I I I I I I I I I I I I I I 1 1 1 I 1 I I I I I I I 


