






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































int:el. 
22.8.6 12C Bus Monitor Register- IBMR 

Intel@ 80303 I/O Processor 
12C Bus Interface Unit 

The 12C Bus Monitor Register (IBMR) tracks the status of the SCL and SDA pins. The values of 
these pins are recorded in this read-only register so that software may determine if the 12C bus is 
hung and the 12C unit must be reset. 

Table 22-14. 12C Bus Monitor Register -IBMR 

lOP [ 
A1tril)utes 

PCI[ 
Attributes 

Intel® 80960 Core Local Bus Address 

1694H 

Attribute Legend: 
RV = Reserved 
PR = Preserved 
RS = Read/Set 

Bit Default Description 

31:02 o Reserved 

01 SCl Status: This bit continuously reflects the value of the SCl pin. 

00 SDA Status: This bit continuously reflects the value of the SDA pin. 

Developer's Manual 

RW = ReadlWrite 
RC = Read Clear 
RO = Read Only 

NA = Not Accessible 
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General Purpose Input Output (GPIO) 23 

23.1 

23.1.1 

23.1.2 

23.1.3 

This chapter describes the Intel® 80303 1/0 processor General Purpose Input Output (GPIO) Unit. 

General Purpose Input Output Support 

Eight pins are provided as General Purpose Input Out~ut (GPIO) pins. The eight pins are 
GPIO[7:0]. These pins can be used by the Intel® i960 R JF processor to control or monitor external 
devices in the 1/0 subsystem. 

General Purpose Inputs 

The current state ofthe eight GPIO pins can be read in Section 23.2.2, '"GPIO Input Data Register­
GPID" on page 23-4). 

General Purpose Outputs 

The output function of the GPIO pins is controlled by two registers, as stated in Section 23.2.3, 
"GPIO Output Data Register - GPOD" on page 23-5) and Section 23.2.1, "GPIO Output Enable 
Register - GPOE" on page 23-2). 

The output enables are mapped on a per bit basis to each of the data bits in the GPIO Output Data 
Register. When a bit of the GPIO Output Enable Register is cleared, the corresponding data bit 
value in the GPIO Output Data Register will be actively driven on the appropriate GPIO pin. 

Reset Initialization of General Purpose Input Output 
Function 

Both the GPIO Output Data Register and the GPIO Input Data Register will be initialized to OOH 
upon assertion of P _RST#. 

The GPIO Output Enable Register is initialized to the value of the eight associated GPIO pins upon 
assertion ofP _RST#. The I/O pin design will provide internal weak pull-up devices that are driven 
on the GPIO pin during P _RST# assertion. 

In order to enable a particular GPIO pin to operate as an output following the deassertion of 
P _RST#, the user will need to provide a weak pull-down on the GPIO pin, to overdrive the internal 
weak pull-up device. 
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Intel® 80303 110 Processor intel. General Purpose Input Output (GPIO) 

23.2 

23.2.1 

23-2 

Register Definitions 

All ten registers are visible as 80303 1/0 processor memory mapped registers and can be accessed 
through the internal memory bus. Each is a 8-bit register and is memory-mapped in the 80303 
processor memory space. The memory-mapped addresses of the GPIO control registers are found 
in Appendix C, "Peripheral Memory-Mapped Registers." 

There are four control and status registers for the PCI And Peripheral Interrupt Controller: 

• GPIO Output Enable Register 

• XINT6 Interrupt Status Register 

• XINTI Interrupt Status Register 

• NMI Interrupt Status Register 

The PCI Interrupt Routing Select Register is accessible from the internal memory bus and also 
during PCI configuration cycles through the PCI configuration register space (function #0). See 
Chapter 15, "PCl Address Translation Unit" for additional information regarding the PCI 
configuration cycles that access the PCI Interrupt Routing Select Register. The programmer's 
interface to the interrupt controller is through ten memory-mapped control registers. Table C-19, 
"Peripheral Memory-Mapped Register Locations" on page C-6 describes these registers. 

GPIO Output Enable Register - GPOE 

The GPIO Output Enable Register enables on a per pin basis the output value contained in the 
GPIO Output Data Register onto the appropriate pin. 

The GPIO Output Enable Register is initialized to the value of the eight associated GPIO pins upon 
assertion of P _RST#. The I/O pin design will provide internal weak pull-up devices that are driven 
on the GPIO pin during P _RST# assertion. 

In order to enable a particular GPIO pin to operate as an output following the deassertion of 
P _RST#, the user will need to provide a weak pull-down on the GPIO pin, to overdrive the internal 
weak pull-up device. 
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in1:el. Intel® 80303 flO Processor 
General Purpose Input Output (GPIO) 

Table 23-1. GPIO Output Enable Register - GPOE 

., 
.< U 

M'r;b~?:.: [ /,,fw/w//rwl,f,,/,\j 

PCl [ 
/\ftrib,ite:-- ~"\'J'xl1l\,a\"~'iJ\'r~'l\\ 

Intel® 80960 Core Local Bus Address Attribute Legend: RW = Read/Write 

0000 171CH RV = Reserved RC = Read Clear 
PR = Preserved RO = Read Only 
RS = Read/Set NA = Not Accessible 

Bit Default Description 

GPIO[7] 

07 during GPI07 Output Enable -- When clear, bit 7 of the GPIO Output Data Register will be enabled onto the 
P _RST# GPIO[7] pin. 
assertion 

GPIO[6] 

06 
during GPI06 Output Enable -- When clear, bit 6 of the GPIO Output Data Register will be enabled onto the 

P_RST# GPIO[6] pin. 
assertion 

GPIO[5] 

05 
during GPI05 Output Enable -- When clear, bit 5 of the GPIO Output Data Register will be enabled onto the 

P_RST# GPIO[5] pin. 
assertion 

GPIO[4] 

04 
during GPI04 Output Enable -- When clear, bit 4 of the GPIO Output Data Register will be enabled onto the 

P_RST# GPIO[4] pin. 
assertion 

GPIO[3] 

03 
during GPI03 Output Enable -- When clear, bit 3 of the GPIO Output Data Register will be enabled onto the 

P_RST# GPIO[3] pin. 
assertion 

GPIO[2] 

02 
during GPI02 Output Enable -- When clear, bit 2 of the GPIO Output Data Register will be enabled onto the 

P_RST# GPIO[2] pin. 
assertion 

GPIO[1] 

01 during GPI01 Output Enable -- When clear, bit 1 of the GPIO Output Data Register will be enabled onto the 
P_RST# GPIO[1] pin. 
assertion 

GPIO[O] 

00 
during GPIOO Output Enable -- When clear, bit 0 of the GPIO Output Data Register will be enabled onto the 

P_RST# GPIO[O] pin. 
assertion 
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Intef® 80303 110 Processor 
General Purpose Input Output (GPIO) 

23.2.2 GPIO Input Data Register - GPID 

The GPIO Input Data Register will reflect the state of the appropriate IRQ bus pin following the 
deassertion of P _RST#. 

Table 23-2. GPIO Input Data Register - GPID 

··1 f) 

AIUi,,;::: [ I"j·,/,,!,,!,,;',j,,j,,/ 

PCI [ 
Altributes ~"~iJ\\f1"e\W\lilxa~a\ 

Intel® 80960 Core Local Bus Address Attribute Legend: RW = Read/Write 

0000 1720H RV = Reserved RC = Read Clear 
PR = Preserved RO = Read Only 
RS = Read/Set NA = Not Accessible 

Bit Default Description 

07 O2 GPI07 Input Data -- This bit will reflect the state of the GPIO[7] pin following the deassertion of P _RST#. 

06 O2 GPI06 Input Data -- This bit will reflect the state of the GPIO[6] pin following the deassertion of P _RST#. 

05 O2 GPI051npui Data -- This bit will reflect the state of the GPIO[5] pin following the deassertion of P _RST#. 

04 O2 GPI041nput Data -- This bit will reflect the state of the GPIO[4] pin following the deassertion of P _RST#. 

03 O2 GPI031nput Data -- This bit will reflect the state of the GPIO[3] pin following the deassertion of P _RST#. 

02 O2 GPI02 Input Data -- This bit will reflect the state of the GPIO[2] pin following the deassertion of P _RST#. 

01 O2 GPI01 Input Data -- This bit will reflect the state of the GPIO[1] pin following the deassertion of P _RST#. 

00 O2 GPIOO Input Data -- This bit will reflect the state of the GPIO[O] pin following the deassertion of P _RST#. 
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23.2.3 

Inte/@ 80303 I/O Processor 
General Purpose Input Output (GPIO) 

GPIO Output Data Register - GPOD 

The GPIO Output Data Register will be driven on a per bit basis on the appropriate IRQ bus pin 
following the deassertion of P _RST# if the corresponding bit in the GPOE register is cleared. 

Table 23-3. Output Data Register - GPOD 

j" .. () 

A1trib~?:: [ /,/r,,j,v,f,l,,l/r .. ,,j,,/ 

PCI [ 
/\UTibuJe::- \,,,\,"\,,\,a\"\';\';\)1\ 

IntefID 80960 Core Local Bus Address Attribute Legend: RW = Read/Write 

0000 1724H RV = Reserved RC = Read Clear 
PR = Preserved RO = Read Only 
RS = Read/Set NA = Not Accessible 

Bit Default Description 

07 °2 
GPI07 Output Data -- This bit value will be driven on the GPIO[7] pin if bit 7 of the GPOE register is 
cleared. 

06 °2 
GPI06 Output Data -- This bit value will be driven on the GPIO[6] pin if bit 6 of the GPOE register is 
cleared. 

05 °2 
GPI05 Output Data -- This bit value will be driven on the GPIO[5] pin if bit 5 of the GPOE register is 
cleared. 

04 °2 
GPI04 Output Data -- This bit value will be driven on the GPIO[4] pin if bit 4 of the GPOE register is 
cleared. 

03 °2 
GPI03 Output Data .- This bit value will be driven on the GPIO[3] pin if bit 3 of the GPOE register is 
cleared. 

02 °2 
GPI02 Output Data -- This bit value will be driven on the GPIO[2] pin if bit 2 of the GPOE register is 
cleared. 

01 °2 
GPI01 Output Data -- This bit value will be driven on the GPIO[1] pin if bit 1 of the GPOE register is 
cleared. 

00 °2 
GPIOO Output Data -- This bit value will be driven on the GPIO[O] pin if bit ° of the GPOE register is 
cleared. 

Developer's Manual 23-5 





Test Features 24 

24.1 

This chapter describes the Intet® 80303 I/O processor test features, including ONCE (On-Circuit 
Emulation) and boundary-scan (JTAG). Together these two features create a powerful environment 
for design debug and fault diagnosis. 

On-Circuit Emulation (ONCE) 

On-circuit emulation aids board-level testing. This feature allows a mounted 80303 I/O processor 
to electrically "remove" itself from a circuit board. This allows for system-level testing where a 
remote tester exercises the processor system. In ONCE mode, the processor presents a high 
impedance on every pin, except for the JTAG test data Output (TDO). All pull-up transistors 
present on input pins are also disabled and internal clocks stop. In this state the processor's power 
demands on the circuit board are nearly eliminated. 

Note: Do not use ONCE mode with boundary-scan (JTAG). See Section 24.1.2. "ONCE Mode and 
Boundary-Scan (JTAG) are Incompatible" on page 24-2. 

24.1.1 Entering/Exiting ONCE Mode 

The ONCE# pin, in concert with the RESET# pin, invokes ONCE mode. 

To invoke ONCE mode, assert the ONCE# pin (low) while the processor is in the reset state. (The 
processor recognizes the ONCE# pin signal only while RESET# is asserted.) The processor enters 
ONCE mode immediately. The rising edge of RESET# latches the ONCE# pin state until 
RESET# goes true again. 

Enter ONCE mode by asserting the following sequence with an external tester: 

1. Drive the ONCE# pin low (overcoming the internal pull-up resistor). 

2. Initiate a normal reset cycle. 

3. After the RESET# pin goes high again, the ONCE# pin can be deasserted. 

Exit ONCE mode, by performing a normal reset with the RESET# pin while holding the ONCE# 
pin high. A power off-on cycle is not necessary to exit ONCE mode. 

See the Intef!JS0960RM I/O Processor Data Sheet for specific timing of the ONCE# pin and the 
characteristics of the on-circuit emulation mode. 
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Inte/® 80303 I/O Processor 
Test Features 

24.1.2 

24.1.2.1 

24.2 

ONCE Mode and Boundary-Scan (JTAG) are Incompatible 

Permanent damage can occur when an in-circuit emulator is used concurrently with boundary-scan 
(ITAG). Do not use any system that relies on ONCE mode when using boundary-scan. Signal 
contentions and resultant damage may occur if an external system, such as an emulator 
development system, invokes ONCE mode and manipulates the 80303 I/O processor signals while 
JTAG is active. 

Since the 80303 110 processor complies fully with IEEE Std. 1149.1, JTAG boundary-scan 
instructions always override ONCE mode. While ONCE mode intends to disable all processor 
outputs so an external emulator can drive them, ITAG boundary-scan can enable those outputs, 
causing contention with the external emulator. 

To avoid damage, and as a general design rule, force TRST# low to disable boundary-scan 
whenever ONCE mode is active. 

DEN# Alternatives 

To use an ICE with your 80303 design, alternatives to DEN# are: 

• Ground the OE# pin of the transceiver 

• Re-create a DEN# signal with the circuit shown below 

Boundary-Scan (JTAG) 

The 80303 110 processor provides test features compliant to IEEE standard test access port and 
boundary-scan architecture (IEEE Std. 1149.1). ITAG ensures that components function correctly, 
connections between components are correct, and components interact correctly on the printed 
circuit board. 

To date, the i960 Hx, Ix and Rx processors implement IEEE 1149.1 standard test access port and 
boundary-scan architecture, and i960 Kx, Sx and Cx processors do not. For information about 
using JTAG in a design, refer to IEEE Std. 1149 .1 (available from the Institute of Electrical and 
Electronics Engineers Inc., 345 E. 47th St., New York, NY 10017). 

Note: Do not use ONCE mode with boundary-scan (JTAG). See Section 24.1.2, "ONCE Mode and 
Boundary-Scan (JTAG) are Incompatible" on page 24-2. 
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24.2.1 Boundary-Scan Architecture 

Intel@ 80303 liD Processor 
Test Features 

Boundary-scan test logic consists of a boundary-scan register and support logic. These are accessed 
through a Test Access Port (TAP). The TAP provides a simple serial interface that allows all 
processor signal pins to be driven and/or sampled, thereby providing direct control and monitoring 
of processor pins at the system level. 

This mode of operation is valuable for design debugging and fault diagnosis since it permits 
examination of connections not normally accessible to the test system. The following subsections 
describe the boundary-scan test logic elements: TAP pins, instruction register, test data registers 
and TAP controller. Figure 24-1 illustrates how these pieces fit together to form the JTAG unit. 

Figure 24-1. Test Access Port Block Diagram 

TAP Pins 

TOI 

TMS 

TCK 

TRST# 
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Test Features in1:et 
24.2.2 TAP Pins 

The 80303 I/O processor's TAP pins form a serial port composed of four input connections (TMS, 
TCK, TRST# and TDI) and one output connection (TDO). These pins are described in Table 24-1. 
The TAP pins provide access to the instruction register and the test data registers. 

Table 24-1. TAP Controller Pin Definitions 

Pin Type Definition 

TCK Input Test Clock provides the clock for the JTAG logic. The JTAG test logic retains its state 
indefinitely when TCK is stopped at "0" or"1 ". 

TMS Input Test Mode is decoded by the TAP controller state machine to control test operations. TMS is 
sampled by the test logic on the rising edge of TCK. TMS is pulled high intemally when not driven. 

Test Data Input is the serial port where test instructions and data is received by the test 

TOI Input logic. Signals presented at TOI are sampled into the test logic on the rising edge of TCK. 
TOI is pulled high internally when not driven. Data shifted into TOI is not inverted on its way 
to the TOO input. 

Test Data Output is the serial output for test instructions and data from the JTAG test logic. 
TOO Output Changes in the state of TOO occur only on the falling edge of TCK. The TOO output is 

active only during data shifting (SHOR or SHIR); it is inactive (high-Z) at all other times. 

Test Reset provides for an asynchronous initialization of the TAP controller. Asserting a logic 
"0" on this pin puts the TAP controller state machine and all other test logic on the processor in 

TRST# Input the Test-Logie-Reset (initial) state. TRST# is pulled high internally when not driven. 

Note: The system must ensure that TRST# is asserted after power-up in order to put the TAP 
controller in a known state. Failure to do so may cause improper processor operation. 

24.2.3 Instruction Register 

24-4 

The Instruction Register (IR) holds instruction codes. These codes are shifted in through the Test 
Data Input (TDI) pin. The instruction codes are used to select the specific test operation to be 
performed and the test data register to be accessed. 

The instruction register is a parallel-Ioadable, master/slave-configured 4-bit wide, serial-shift 
register with latched outputs. Data is shifted into and out of the IR serially through the TDI pin 
clocked by the rising edge ofTCK when the TAP controller is in the ShifCIR state. The shifted-in 
instruction becomes active upon latching from the master stage to the slave stage in the Update_IR 
state. At that time the IR outputs along with the TAP finite state machine outputs are decoded to 
select and control the test data register selected by that instruction. Upon latching, all actions 
caused by any previous instructions terminates. 

The instruction determines the test to be performed, the test data register to be accessed, or both 
(Table 24-2). The IR is four bits wide. When the IR is selected in the ShifCIR state, the most 
significant bit is connected to TDI, and the least significant bit is connected to TDO. The value 
presented on the TDI pin is shifted into the IR on each rising edge of TCK, as long as the TAP 
controller remains in the ShifCIR state. When the TAP controller changes to the Capture_IR state, 
fixed parallel data (0001 2) is captured. During ShifUR, when a new instruction is shifted in 
through TDI, the value 00012 is always shifted out through TDO, least significant bit first. This 
helps identify instructions in a long chain of serial data from several devices. 

Upon activation of the TRST# reset pin, the latched instruction asynchronously changes to the 
idcode instruction. When the TAP controller moves into the TesCLogic_Reset state other than by 
reset activation, the opcode changes as TDI is shifts, and becomes active on the falling edge of 
TCK. See Figure 24-4 for an example of loading the instruction register. 
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24.2.3.1 Boundary-Scan Instruction Set 

Intel@ 80303 I/O Processor 
Test Features 

The 80303 I/O processor supports three mandatory boundary-scan instructions (bypass, 
sample/preload and extest) plus four additional public instructions (idcode, clamp, highz and 
runbist). Table 24-2 lists the 80303 I/O processor's boundary-scan instruction codes. Those codes 
listed as "not used" or "private" should not be used. 

Table 24-2. Boundary-Scan Instruction Set 

Instruction Code Instruction Name Instruction Code Instruction Name 

00002 extest 10002 highz 

0001 2 sample/preload 1001 2 not used 

00102 idcode 10102 not used 

0011 2 not used 1011 2 private 

01002 clamp 11002 private 

0101 2 not used 1101 2 not used 

01102 not used 11102 not used 

0111 2 runbist 11112 bypass 
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Test Features 

Table 24-3. IEEE Instructions 

Instruction I 
Opcode 

Requisite 

extest 
IEEE 1149.1 00002 

Required 

sample! 
preload 

0001 2 IEEE 1149.1 
Required 

idcode 
IEEE 1149.1 00102 

Optional 

runbist 
Intel@ 80303 

0111 2 1/0 processor 
Optional 

bypass 
IEEE 1149.1 11112 

Required 

highz 100°2 

clamp 01002 

24-6 

intel· 

Description 

extest initiates testing of external circuitry, typically board-level interconnects and 
off chip circuitry. extest connects the boundary-scan register between TDI and TDO 
in the Shift_DR state only. When extest is selected, all output signal pin values are 
driven by values shifted into the boundary-scan register and may change only on 
the falling edge of TCK in the Update_DR state. Also, when extest is selected, all 
system input pin states must be loaded into the boundary-scan register on the 
rising-edge of TCK in the Capture_DR state. Values shifted into input latches in the 
boundary-scan register are never used by the processor's internal logic. 

sample/preload performs two functions: . When the TAP controller is in the Capture-DR state, the sample instruction 
occurs on the rising edge of TCK and provides a snapshot of the component's 
normal operation without interfering with that normal operation. The instruction 
causes boundary-scan register cells associated with outputs to sample the 
value being driven by or to the processor. . When the TAP controller is in the Update-DR state, the preload instruction 
occurs on the falling edge of TCK. This instruction causes the transfer of data 
held in the boundary-scan cells to the slave register cells. Typically the slave 
latched data is applied to the system outputs via the extest instruction. 

idcode is used in conjunction with the device identification register. It connects the 
device identification register between TDI and TDO in the Shift_DR state. When 
selected, idcode parallel-loads the hard-wired identification code (32 bits) into the 
device identification register on the rising edge of TCK in the Capture_DR state. 
NOTE: Device identification register is not altered by data being shifted in on TDI. 

runbist selects the one-bit RUNBIST register, loads a value of 1 into it and 
connects it to TDO. It also initiates the processor's built-in self test (BIST) feature 
which is able to detect approximately 82% of all the possible stuck-at faults on the 
device. The processor AC/DC specifications for Vee and ClKIN must be met and 
RESET# must be de-asserted prior to executing runbist. 

After loading runbist instruction code into the instruction register, the TAP controller 
must be placed in the Run-Test/Idle state. BIST begins on the first rising edge of 
TCK after the Run-Test/Idle state is entered. The TAP controller must remain in the 
Run-Test/Idle state until BIST is completed. runbist requires approximately 
414,000 core cycles to complete BIST and report the result to the RUNBIST 
register. The results are stored in bit 0 of the RUNBIST register. After the report 
completes, the value in the RUNBIST register is shifted out on TDO during the 
Shift-DR state. A value of 0 being shifted out on TDO indicates BIST completed 
successfully. A value of 1 indicates a failure occurred. After BIST completes, the 
processor must be cycled through the reset state to resume normal operation. 

bypass instruction selects the one-bit bypass register between TDI and TDO pins 
while in SHIFT _DR state, effectively bypassing the processor's test logic. 02 is 
captured in the CAPTURE_DR state. This is the only instruction that accesses the 
bypass register. While this instruction is in effect, all other test data registers have 
no effect on system operation. Test data registers with both test and system 
functionality perform their system functions when this instruction is selected. 

Executing highz generates a signal that is read on the rising-edge of RESET#. 
When this signal is found asserted, the device is put into the ONCE rnode (all output 
pins are floated). Also, when this instruction is active, the Bypass register is 
connected between TDI and TDO. This register can be accessed via the JTAG 
Test-Access Port throughout the device operation. Access to the Bypass register 
can also be obtained with the bypass instruction. highz provides an alternate 
method of entering ONCE mode. 

clamp instruction allows the state of the signals driven from the Intej® i960® Jx 
processor pins to be determined from the boundary-scan register while the 
BYPASS register is selected as the serial path between TDI and TDO. Signals 
driven from the component pins does not change while the clamp instruction is 
selected. 
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24.2.4.1 

24.2.4.2 

24.2.4.3 

TAP Test Data Registers 

Inte/® 80303 I/O Processor 
Test Features 

The 80303 I/O processor contains four test data registers (device identification, bypass, RUNBIST 
and boundary-scan). Each test data register selected by the TAP controller is connected serially 
between TDI and TDO. IDI is connected to the test data register's most significant bit. TDO is 
connected to the least significant bit. Data is shifted one bit position within the register towards 
IDO on each rising edge of TCK. While any register is selected, data is transferred from IDI to 
IDO without inversion. The following sections describe each of the test data registers. See 
Figure 24-5 for an example of loading the data register. 

Device Identification Register 

The device identification register is a 32-bit register containing the manufacturer's identification 
code, part number code, version code and other information in the format shown in the 
IntefiD 80960RM I/O Processor Data Sheet. The identification register is selected only by the Idcode 
instruction. When the TAP controller's TesCLogic_Reset state is entered, idcode is asynchronously 
loaded into the instruction register. The device identification register loads the fixed parallel input 
value in the Capture_DR state. 

Bypass Register 

The required bypass register, a one-bit shift register, provides the shortest path between TDI and 
IDO when a bypass instruction is in effect. This allows rapid movement of test data to and from 
other components on the board. This path can be selected when no test operation is being 
performed on the processor. 

RUNBIST Register 

The RUNBIST register, a one-bit register, contains the result of the execution of the processor's 
BIST routine. After the built-in self-test completes, the processor must be cycled through the reset 
state to resume normal operation. See Chapter 11. '"Initialization and System Requirements" for 
details of the built-in self test algorithm. The processor runs the BIST routine when the TAP 
controller enters the TesCLogic_Reset state while the runbist instruction is selected. 
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24.2.4.4 

Table 24-4. 

24-8 

Boundary-Scan Register 

The boundary-scan register contains a cell for each pin as well as control cells for I/O and the 
HIGHZ pin. 

Table 24-4 shows the bit order of the 80303 I/O processor boundary-scan register. All table cells 
that contain "Control" select the direction of bidirectional pins or HIGHZ output pins. When a "0" 
is loaded into the control cell, the associated pines) are HIGHZ or selected as input. 

The boundary-scan register is a required set of serial-shiftable register cells, configured in 
master/slave stages and connected between each of the 80303 I/O processor's pins and on-chip 
system logic. The Vee, V ss and JTAG pins are NOT in the boundary-scan chain. 

The boundary-scan register cells are dedicated logic and do not have any system function. Data 
may be loaded into the boundary-scan register master cells from the device input pins and output 
pin-drivers in parallel by the mandatory sample/preload and extest instructions. Parallel loading 
takes place on the rising edge of TCK in the Capture_DR state. 

Data may be scanned into the boundary-scan register serially via the TDI serial input pin, clocked 
by the rising edge of TCK in the Shift_DR state. When the required data has been loaded into the 
master-cell stages, it can be driven into the system logic at input pins or onto the output pins on the 
falling edge of TCK in the Update_DR state. Data may also be shifted out of the boundary-scan 
register by means of the TDO serial output pin at the falling edge of TCK. 

Intel@> 80303 110 Processor Boundary Scan Register Bit Order (Sheet 1 of 9) 

"0 (CBSC_1, dq(44), bidir, X, 85, 1, Z), "& 
"1 (CBSC_1, dq(45), bidir, X, 89, 1, Z), "& 
"2 (CBSC_1, dq(43), bidir, X, 85, 1, Z), "& 
"3 (CBSC_1, dq(13), bidir, X, 78, 1, Z), "& 
"4 (CBSC_1, dq(46), bidir, X, 89, 1, Z), "& 
"5 (CBSC_1, dq(15), bidir, X, 78, 1, Z), "& 
"6 (CBSC_1, dq(14), bidir, X, 78, 1, Z), "& 
"7 (CBSC_1, dq(12), bidir, X, 78, 1, Z), "& 
"8 (CBSC_1, dq(47), bidir, X, 89, 1, Z "& 
"9 (CBSC_1, scb(5), bidir, X, 83, 1, Z), "& 
"10 (CBSC_1, scb(1), bidir, X, 80, 1, Z), "& 
"11 (CBSC_1, scb(O), bidir, X, 79, 1, Z), "& 
"12 (CBSC_1, scb(4), bidir, X, 83, 1, Z), "& 
"13 (BC_1, scasz, output3, X, 90, 1, Z), "& 
"14 (CBSC_1, sdqm(O), bidir, X, 84, 1, Z), "& 
"15 (CBSC_1, sdqm(4), bidir, X, 84, 1, Z), "& 
"16 (BC_1, scez(1 ), output3, X, 90, 1, Z), "& 
"17 (BC_1, swez, output3, X, 90, 1, Z), "& 
"18 (CBSC_1, sdqm(5), bidir, X, 84, 1, Z), "& 
"19 (BC_1, scez(O), output3, X, 90, 1, Z), "& 
"20 (BC_1, sa(1), output3, X, 90, 1, Z), "& 
"21 (CBSC_1, sdqm(1), bidir, X, 84, 1, Z), "& 
"22 (BC_1, sa(2), output3, X, 90, 1, Z), "& 
"23 (BC_1, srasz, output3, X, 90, 1, Z), "& 
"24 (BC_1, sa(O), output3, X, 90, 1, Z), "& 
"25 (BC_1, sa(4), output3, X, 90, 1, Z), "& 
"26 (BC_1, sa(6), output3, X, 90, 1, Z), "& 
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"27 (BC_1, sa(8), output3, X, 90, 1, Z), "& 

"28 (BC_1, sa(5), output3, X, 90, 1, Z), "& 

"29 (BC_1, scke(O), output3, X, 90, 1, Z), "& 

"30 (BC_1, sa(3), output3, X, 90, 1, Z), "& 

"31 (BC_1, sa(10), output3, X, 90, 1, Z), "& 

"32 (BC_1, sba(1), output3, X, 90, 1, Z), "& 

"33 (BC_1, sa(9), output3, X, 90, 1, Z), "& 

"34 (BC_1, scke(1), output3, X, 90, 1, Z), "& 

"35 (BC_1, sa(7), output3, X, 90, 1, Z), "& 

"36 (CBSC_1, sdqm(6), bidir, X, 84, 1, Z), "& 

"37 (BC_1, sba(O), output3, X, 90, 1, Z), "& 

"38 (CBSC_1, scb(2), bidir, X, 81, 1, Z), "& 

"39 (BC_1, sa(11), output3, X, 90, 1, Z), "& 

"40 (CBSC_1, sdqm(2), bidir, X, 84, 1, Z), & 

"41 (CBSC_1, sdqm(3), bidir, X, 84, 1, Z), "& 

"42 (CBSC_1, scb(3), bidir, X, 82, 1, Z), "& 

"43 (CBSC_1, sdqm(7), bidir, X, 84, 1, Z), "& 

"44 (CBSC_1, sCb(7), bidir, X, 87, 1, Z), "& 

"45 (CBSe 1, scb(6), bidir, X, 86, 1, Z), "& 

"46 (CBSC_1, dq(48), bidir, X, 89, 1, Z), "& 

"47 (CBSC_1, dq(17), bidir, X, 78, 1, Z), "& 

"48 (CBSC_1, dq(16), bidir, X, 78, 1, Z), "& 

"49 (CBSC_1, dq(18), bidir, X, 78, 1, Z), "& 

"50 (CBSC_1, dq(49), bidir, X, 89, 1, Z), "& 

"51 (CBSC_1, dq(50), bidir, X, 89, 1, Z), "& 

"52 (CBSC_1, dq(19), bidir, X, 78, 1, Z), "& 

"53 (CBSC_1, dq(52), bidir, X, 89, 1, Z), "& 

"54 (CBSC_1, dq(51), bidir, X, 89, 1, Z), "& 

"55 (CBSC_1, dq(20), bidir, X, 78, 1, Z), "& 

"56 (CBSC_1, dq(53), bidir, X, 88, 1, Z), "& 

"57 (CBSC_1, dq(21), bidir, X, 78, 1, Z), "& 

"58 (CBSC_1, dq(23), bidir, X, 78, 1, Z), "& 

"59 (CBSC_1, dq(22), bidir, X, 78, 1, Z), "& 

"60 (CBSC_1, dq(24), bidir, X, 78, 1, Z), "& 

"61 (CBSC_1, dq(54), bidir, X, 88, 1, Z), "& 

"62 (CBSC_1, dq(56), bidir, X, 88, 1, Z), "& 

"63 (CBSC_1, dq(57), bidir, X, 85, 1, Z), "& 

"64 (CBSC_1, dq(55), bidir, X, 88, 1, Z), "& 

"65 (CBSC_1, dq(58), bidir, X, 85, 1, Z), "& 

"66 (CBSC_1, dq(25), bidir, X, 78, 1, Z), "& 

"67 (CBSC_1, dq(27), bidir, X, 78, 1, Z), "& 

"68 (CBSC_1, dq(26), bidir, X, 78, 1, Z), "& 

"6 (CBSC_1, dq(60), bidir, X, 85, 1, Z), "& 

"70 (CBSC_1, dq(59), bidir, X, 85, 1, Z), "& 

"71 (CBSC_1, dq(28), bidir, X, 78, 1, Z), "& 

"72 (CBSC_1, dq(29), bidir, X, 78, 1, Z), "& 

"73 (CBSC_1, dq(31), bidir, X, 78, 1, Z), "& 

"74 (CBSC_1, dq(30), bidir, X, 78, 1, Z), "& 

"75 (CBSC_1, dq(61), bidir, X, 85, 1, Z), "& 
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"76 (CBSC_1, dq(62), bidir, X, 85, 1, Z), "& 
"77 (CBSC_1, dq(63), bidir, X, 85, 1, Z), "& 
"78 (BC_1, control, 1 ), "& 
"79 (BC_1, control, 1 ), "& 
"80 (BC_1, control, 1 ), "& 
"81 (BC_1, control, 1 ), "& 
"82 (BC_1, control, 1 ), "& 
"83 (BC_1, control, 1 ), "& 
"84 (BC_1, control, 1 ), "& 
"85 (BC_1, control, 1 ), "& 
"86 (BC_1, control, 1 ), "& 
'87 (BC_1, control, 1 ), "& 
"88 (BC_1, control, 1 ), "& 
"89 (BC_1, control, 1 ), "& 
"90 (BC_1, control, 1 ), "& 
"91 (BC_4, s_reqz(3), input, X), "& 
"92 (BC_4, s_reqz(5), input, X), "& 
"93 (CBSC_1, S-9ntz(3), bidir, X, 184, 1, Z), "& 
"94 (CBSC_1, s-9ntz(5), bidir, X, 184, 1, Z), "& 
"95 (BC_4, s_reqz(1), input, X), "& 
"96 (BC_4, s_reqz(4), input, X), "& 
"97 (CBSC_1, s_gntz(4), bidir, X, 184, 1, Z), "& 
"98 (BC_4, s_reqz(2), input, X), "& 
"99 (CBSC_1, s-9ntz(1), bidir, X, 184, 1, Z), "& 
'100 (CBSC_1, s_ad(31), bidir, X, 189, 1, Z), "& 
"101 (CBSC_1, s-9ntz(2), bidir, X, 184, 1, Z), "& 
"102 (CBSC_1, S-9ntz(O), bidir, X, 184, 1, Z), "& 
"103 (BC_1, s_rstz, output3, X, 205, 1, Z), "& 
'104 (CBSC_1, s_ad(27), bidir, X, 189, 1, Z), "& 
"105 (CBSC_1, s_ad(28), bidir, X, 189, 1, Z), U& 
"106 (BC_4, s_reqz(O), input, X), '& 
"107 (CBSC_1, s_ad(30), bidir, X, 189, 1, Z), "& 
'108 (CBSC_1, s_ad(29), bidir, X, 189, 1, Z), "& 
'109 (CBSC_1, s_cbez(3), bidir, X, 193, 1, Z), "& 
"110 (CBSC_1, s_ad(24), bidir, X, 189, 1, Z), "& 
"111 (CBSC_1, s_ad(25), bidir, X, 189, 1, Z), "& 
"112 (CBSC_1, s_ad(26), bidir, X, 189, 1, Z), "& 
"113 (CBSC_1, s_ad(20), bidir, X, 190, 1, Z), "& 
"114 (CBSC_1, s_ad(23), bidir, X, 190, 1, Z), "& 
"115 (CBSC_1, s_ad(21), bidir, X, 190, 1, Z), "& 
"116 (CBSC_1, s_ad(17), bidir, X, 190, 1, Z), "& 
"117 (CBSC_1, s_ad(22), bidir, X, 190, 1, Z), '& 
"118 (CBSC_1, s_ad(18), bidir, X, 190, 1, Z), '& 
"119 (CBSC_1, s_ad(16), bidir, X, 190, 1, Z), "& 
"120 (CBSC_1, s_framez, bidir, X, 204, 1, Z), "& 
"121 (CBSC_1, s_ad(19), bidir, X, 190, 1, Z), "& 
"122 (CBSC_1, s_trdyz, bidir, X, 202, 1, Z), "& 
"123 (CBSC_1, sJ>errz, bidir, X, 200, 1, Z), n& 
"124 (CBSC_1, s_i rdyz , bidir, X, 203, 1, Z), "& 
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"125 (CBSC_1, s_lockz, bidir, X, 201, 1, Z), "& 

"126 (CBSC_ 1, s_cbez(2), bidir, X, 193, 1, Z), "& 

"127 (CBSC_1, s_par, bidir, X, 198, 1, Z), "& 

"128 (CBSC_1, s_stopz, bidir, X, 202, 1, Z), "& 

"129 (CBSC_1, s_ad(15), bidir, X, 191,1, Z), "& 

"130 (CBSC_1, s_serrz, bidir, X, 199, 1, Z), "& 

"131 (CBSC_1, s_devselz, bidir, X, 202, 1, Z), "& 

"132 (CBSC_1, s_ad(11), bidir, X, 191, 1, Z), "& 

"133 (CBSC_1, s_cbez(1), bidir, X, 193, 1, Z), "& 

"134 (CBSC_1, s_cbez(O), bidir, X, 193, 1, Z), "& 

"135 (CBSC_1, s_ad(14), bidir, X, 191, 1, Z), "& 

"136 (CBSC_1, s_ad(12), bidir, X, 191, 1, Z), "& 

"137 (CBSC_1, s_ad(9), bidir, X, 191, 1, Z), "& 

"138 (CBSC_1, s_ad(13), bidir, X, 191, 1, Z), "& 

"139 (CBSC_1, s_ad(4), bidir, X, 192, 1, Z), "& 

"140 (CBSC_1, s ad(10), bidir, X, 191, 1, Z), "& 

"141 (CBSC_1, s_ad(8), bidir, X, 191, 1, Z), "& 

"142 (CBSC_1, s_ad(7), bidir, X, 192,1, Z), "& 

"143 (CBSC_1, s_ad(5), bidir, X, 192, 1, Z), "& 

"144 (CBSC_1, s_ad(6), bidir, X, 192, 1, Z), "& 

"145 (CBSC_1, s_ad(3), bidir, X, 192, 1, Z), "& 

"146 (CBSC_1, s_cbez(6), bidir, X, 194, 1, Z), "& 

"147 (CBSC_1, s_ad(1), bidir, X, 192,1, Z), "& 

"148 (CBSC_1, s_ad(2), bidir, X, 192, 1, Z), "& 

"149 (CBSC_1, s_ad(59), bidir, X, 185, 1, Z), "& 

"150 (CBSC_1, s_ad(O), bidir, X, 192, 1, Z), "& 

"151 (CBSC_1, s_ack64z, bidir, X, 195,1, Z), "& 

"152 (CBSC_1, s_req64z, bidir, X, 196, 1, Z), "& 

"153 (CBSC_1, s_cbez(7), bidir, X, 194, 1, Z), "& 

"154 (CBSC_1, s_cbez(4), bidir, X, 194,1, Z), "& 

"155 (CBSC_1, s_cbez(5), bidir, X, 194, 1, Z), "& 

"156 (CBSC_1, s_par64, bidir, X, 197,1, Z), "& 

"157 (CBSC_1, s_ad(63), bidir, X, 185, 1, Z), "& 

"158 (CBSC_1, s_ad(51), bidir, X, 186, 1, Z), "& 

"159 (CBSC_1, s_ad(62), bidir, X, 185, 1, Z), "& 

"160 (CBSC_1, s_ad(61), bidir, X, 185, 1, Z), "& 

"161 (CBSC_1, s_ad(57), bidir, X, 185, 1, Z), "& 

"162 (CBSC_1, s_ad(60), bidir, X, 185, 1, Z), "& 

"163 (CBSC_1, s_ad(55), bidir, X, 186, 1, Z), "& 

"164 (CBSC_1, s_ad(58), bidir, X, 185, 1, Z), "& 

"165 (CBSC_1, s_ad(53), bidir, X, 186, 1, Z), "& 

"166 (CBSC_1, s_ad(56), bidir, X, 185, 1, Z), "& 

"167 (CBSC_1, s_ad(50), bidir, X, 186, 1, Z), "& 

"168 (CBSC_1, s_ad(54), bidir, X, 186, 1, Z), "& 

"169 (CBSC_1, s_ad(47), bidir, X, 187, 1, Z), "& 

"170 (CBSC_1, s_ad(52), bidir, X, 186, 1, Z), "& 

"171 (CBSC_1, s_ad(42), bidir, X, 187, 1, Z), "& 

"172 (CBSC_1, s_ad(49), bidir, X, 186, 1, Z), "& 

"173 (CBSC_1, s_ad(45), bidir, X, 187, 1, Z), "& 
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"174 (CBSC_1, s_ad(48), bidir, X, 186, 1, Z), "& 

"175 (CBSC_1, s_ad(43), bidir, X, 187, 1, Z), "& 

"176 (CBSC_1, s_ad(41), bidir, X, 187, 1, Z), "& 

"177 (CBSC_1, s_ad(46), bidir, X, 187, 1, Z), "& 

"178 (CBSC_1, s_ad(39), bidir, X, 188, 1, Z), "& 

"179 (CBSC_1, s_ad(44), bidir, X, 187, 1, Z), "& 

"180 (CBSC_1, s_ad(37), bidir, X, 188, 1, Z), "& 

"181 (CBSC_1, s_ad(40), bidir, X, 187, 1, Z), "& 

"182 (CBSC_1, s_ad(36), bidir, X, 188, 1, Z), "& 

"183 (CBSC_1, s_ad(38), bidir, X, 188, 1, Z), "& 

"184 (BC_1, control, 1), "& 

"185 (BC_1, control, 1), "& 

"186 (BC_1, control, 1), "& 

"187 (BC_1, control, 1)," & 

"188 (BC_1, 

"189 (BC_1, 

"190 (BC_1, 

"191 (BC_1, 

"192 (BC_1, 

"193 (BC_1, 

"194 (BC1, 

"195 (BC_1, 

"196 (BC_1, 

"197 (BC_1, 

"198 (BC_1, 

"199 (BC_1, 

"200 (BC_1, 

"201 (BC_1, 

"202 (BC_1, 

"203 (BC1, 

"204 (BC_1, 

"205 (BC_1, 

"206 (CBSC_1, 

"207 (CBSC_1, 

"208 (CBSC_1, 

"209 (CBSC_1, 

"210 (BC_4, 

"211 (CBSC_1, 

"212 (CBSC_1, 

"213 (CBSC_1, 

"214 (CBSC_1, 

"215 (CBSC_1, 

"216 (CBSC_1, 

"217 (CBSC_1, 

"218 (CBSC_1, 

"219 (CBSC_1, 

"220 (CBSC_1, 

"221 (CBSC_1, 

"222 (CBSC_1, 

s_ad(33), 

s_ad(35), 

s_ad(32), 

s_ad(34), 

nC1, 

p_ad(33), 

p_ad(34), 

p_ad(32), 

p_ad(40), 

p_ad(36), 

p_ad(37), 

p_ad(39), 

p_ad(35), 

p_ad(43), 

p_ad(41), 

p_ad(49), 

p_ad(38), 

control, 

control, 

control, 

control, 

control, 

control, 

control, 

control, 

control, 

control, 

control, 

control, 

control, 

control, 

control, 

control, 

control, 

control, 

bidir, 

bidir, 

bidir, 

bidir, 

input, 

bidir, 

bidir, 

bidir, 

bidir, 

bidir, 

bidir, 

bidir, 

bidir, 

bidir, 

bidir, 

bidir, 

bidir, 

1 ), 

1 ), 

1 ), 

1 ), 

1 ), 

1 ), 

1 ), 

1 ), 

1 ), 

1) , 

1 ), 

1 ), 

1 ), 

1 ), 
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1 ), 

1 ), 

1 ), 

X, 

X, 
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X), 
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X, 
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X, 

X, 

X, 

X, 

X, 
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X, 

X, 

X, 

"& 

"& 

" & 

" & 

" & 

"& 

"& 

"& 

"& 
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"& 

"& 
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"& 
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292, 1, 

292, 1, 

292, 1, 

"& 

293, 1, 

293, 1, 

293, 1, 

294, 1, 

293, 1, 

293, 1, 

293, 1, 

293, 1, 

294, 1, 

294, 1, 

295, 1, 

293, 1, 

Z), 

Z), 

Z), 

Z), 

Z), 

Z), 

Z), 

Z), 

Z), 

Z), 

Z), 

Z), 

Z), 

Z), 

Z), 

Z), 

"& 

"& 

"& 

"& 

"& 

"& 

"& 

"& 

"& 

"& 

"& 
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"& 

"& 

"& 

"& 

Developer's Manual 



int:et fntel@ 80303 liD Processor 
Test Features 

Table 24-4. Intel@ 80303 1/0 Processor Boundary Scan Register Bit Order (Sheet 6 of 9) 

"223 (CBSC_1, p_ad(45), bidir, X, 294, 1, Z), "& 

"224 (CBSC_1, p_ad(48), bidir, X, 295, 1, Z), "& 

"225 (CBSe 1, p_ad(44) , bidir, X, 294, 1, Z), "& 

"226 (CBSC_1, p_ad(46), bidir, X, 294, 1, Z), "& 

"227 (CBSC_1, p_ad(42), bidir, X, 294, 1, Z), "& 

"228 (CBSC_1, p_ad(51), bidir, X, 295, 1, Z), "& 

"229 (CBSC_1, p_ad(47), bidir, X, 294, 1, Z), "& 

"230 (CBSC_1, p_ad(53), bidir, X, 295, 1, Z), "& 

"231 (CBSC_1, p_ad(50), bidir, X, 295, 1, Z), "& 

"232 (CBSC_1, P3d(52), bidir, X, 295, 1, Z), "& 

"233 (CBSC_1, p_ad(57), bidir, X, 296, 1, Z), "& 

"234 (CBSC_1, p_ad(56), bidir, X, 296, 1, Z), "& 

"235 (CBSC_1, p_ad(55) , bidir, X, 295, 1, Z), "& 

"236 (CBSC_1, p_ad(54), bidir, X, 295, 1, Z), "& 

"237 (CBSC_1, p_ad(58), bidir, X, 296, 1, Z), "& 

"238 (CBSC_1, p_ad(60), bidir, X, 296, 1, Z), "& 

"239 (CBSe 1, p_ad(61), bidir, X, 296, 1, Z), "& 

"240 (CBSC_1, p_par64, bidir, X, 306, 1, Z), "& 

"241 (CBSC_1, p_ad(59), bidir, X, 296, 1, Z), "& 

"242 (CBSC_1, p_ad(63) , bidir, X, 296, 1, Z), "& 

"243 (CBSC_1, p_cbez(4), bidir, X, 310, 1, Z), "& 

"244 (CBSC_1, p_cbez(5), bidir, X, 310, 1, Z), "& 

"245 (CBSC_1, p_ad(62), bidir, X, 296, 1, Z), "& 

"246 (CBSC_1, p_ack64z, bidir, X, 311, 1, Z), "& 

"247 (CBSC_1, p_req64z, bidir, X, 303, 1, Z), "& 

"248 (CBSC_1, p_cbez(7), bidir, X, 310, 1, Z), "& 

"249 (CBSC_1, p_ad(2), bidir, X, 297, 1, Z), "& 

"250 (CBSC_1, p_cbez(6), bidir, X, 310, 1, Z), "& 

"251 (CBSC_1, p_ad(3) , bidir, X, 297, 1, Z), "& 

"252 (CBSC_1, p_ad(1), bidir, X, 297, 1, Z), "& 

"253 (CBSC_1, p_ad(7), bidir, X, 297, 1, Z), "& 

"254 CBSC_1, p_ad(O), bidir, X, 297, 1, Z), "& 

"255 (CBSC_1, p_cbez(O), bidir, X, 309, 1, Z), "& 

"256 (CBSC_1, P3d(4), bidir, X, 297, 1, Z), "& 

"257 (CBSC_1, p_ad(6), bidir, X, 297, 1, Z), "& 

"258 (CBSC_1, p_ad(9), bidir, X, 298, 1, Z), "& 

"259 (CBSC_1, P3d(5), bidir, X, 297, 1, Z), "& 

"260 (CBSC_1, p_ad(10), bidir, X, 298, 1, Z), "& 

"261 (CBSC_1, p_ad(8), bidir, X, 298, 1, Z), "& 

"262 (CBSC_1, p_ad(13), bidir, X, 298, 1, Z), "& 

"263 (CBSC_1, p_ad(11), bidir, X, 298, 1, Z), "& 

"264 (CBSC_1, p_ad(12), bidir, X, 298, 1, Z), "& 

"265 (CBSC_1, p_ad(14), bidir, X, 298, 1, Z), "& 

"266 (CBSC_1, p_ad(15), bidir, X, 298, 1, Z), "& 

"267 (CBSC_1, p_cbez(1), bidir, X, 309, 1, Z), "& 

"268 (CBSC_1, p_par, bidir, X, 305, 1, Z), "& 

"269 (CBSC_1, p_perrz, bidir, X, 304, 1, Z), "& 

"270 (CBSC_1, p_serrz, bidir, X, 302, 1, Z), "& 

"271 (CBSC_1, p_stopz, bidir, X, 301, 1, Z), "& 
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"272 (CBSC_1, p_devselz, bidir, X, 301, 1, Z), "& 

"273 (BC_ 4, p_lockz, input, X), "& 

"274 (CBSe 1, p_trdyz, bidir, X, 301, 1, Z), "& 

"275 (CBSC_1, p_irdyz, bidir, X, 307, 1, Z), "& 

"276 (CBSe 1, p_cbez(2) , bidir, X, 309, 1, Z), "& 

"277 (CBSC_1, p_framez, bidir, X, 308, 1, Z), "& 

"278 (CBSC_1, p_ad(18), bidir, X, 299, 1, Z), "& 

"279 (CBSC_1, p_ad(17), bidir, X, 299, 1, Z), "& 

"280 (CBSC_1, p_ad(16), bidir, X, 299, 1, Z), "& 

"281 (CBSC_1, p_ad(20), bidir, X, 299, 1, Z), "& 

"282 (CBSC_1, p_ad(19), bidir, X, 299, 1, Z), "& 

"283 (CBSC_1, p_ad(22), bidir, X, 299, 1, Z), "& 

"284 (CBSC_1, p_ad(21), bidir, X, 299, 1, Z), "& 

"285 (CBSC_1, p_ad(23), bidir, X, 299, 1, Z), "& 

"286 (CBSC_1, p_cbez(3), bidir, X, 309, 1, Z), "& 

"287 (CBSC_1, p_ad(24), bidir, X, 300, 1, Z), "& 

"288 (BC_4, p_idsel, input, X), "& 

"289 (CBSC_1, p_ad(26) , bidir, X, 300, 1, Z), "& 

"290 (CBSC_1, p_ad(25), bidir, X, 300, 1, Z), "& 

"291 (CBSC_1, p_ad(27), bidir, X, 300, 1, Z), "& 

"292 (BC_1, control, 1)," & 

"293 (BC_1, control, 1)," & 

"294 (BC_1, control, 1)," & 

"295 (BC_1, control, 1)," & 

"296 (BC_1, control, 1)," & 

"297 (BC_1, control, 1)," & 

"298 (BC_1, control, 1)," & 

"299 (BC_1, control, 1)," & 

"300 (BC_1, control, 1)," & 

"301 (BC_1, control, 1)," & 

"302 (BC_1, control, 1)," & 

"303 (BC_1, control, 1)," & 

"304 (BC_1, control, 1)," & 

"305 (BC_1, control, 1)," & 

"306 (BC_1, control, 1)," & 

"307 (BC_1, control, 1)," & 

"308 (BC_1, control, 1), "& 

"309 (BC_1, control, 1)," & 

"310 (BC_1, control, 1)," & 

"311 (BC_1, control, 1)," & 

"312 (BC_1, control, 1)," & 

"313 (CBSC_1, p_ad(28), bidir, X, 401, 1, Z), "& 

"314 (CBSC_1, p_ad(30), bidir, X, 401, 1, Z), "& 

"315 (CBSC_1, p_ad(31), bidir, X, 401,1, Z), "& 

"316 (CBSC_1, p_reqz, bidir, X, 402, 1, Z), "& 

"317 (BC_1, p_intz(2), output3, X, 398, 1, Z), "& 

"318 (BC_1, p_intz(3), output3, X, 397, 1, Z), "& 

"319 (CBSC_1, p_ad(29), bidir, X, 401, 1, Z), "& 

"320 (BC_ 4, p_rstz, input, X), "& 
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Table 24-4. Intel® 80303 110 Processor Boundary Scan Register Bit Order (Sheet 8 of 9) 

"321 (BC_4, 

"322 (BC_1, 

"323 (BC_1, 

"324 (CBSC_1, 

"325 (CBSC_1, 

"326 (BC_4, 

"327 (BC_4, 

"328 (BC_4, 

"329 (BC_4, 

"330 (BC_4, 

"331 (BC_4, 

"332 (BC_4, 

"333 (BC_4, 

"334 (BC_1, 

"335 (BC_4, 

"336 (BC_1, 

"337 (CBSC_1, 

"338 (CBSC_1, 

"339 (CBSC_1, 

"340 (CBSC_1, 

"341 (CBSC_1, 

"342 (CBSC_1, 

"343 (CBSC_1, 

"344 (CBSC_1, 

"345 (CBSC_1, 

"346 (CBSC_1, 

"347 (CBSC_1, 

"348 (CBSC_1, 

"349 (CBSC_1, 

"350 (CBSC_1, 

"351 (CBSC_1, 

"352 (CBSC_1, 

"353 (CBSC_1, 

"354 (BC_1, 

"355 (CBSC_1, 

"356 (CBSC_1, 

"357 (BC_4, 

"358 (BC_1, 

"359 (BC_4, 

"360 (BC_1, 

"361 (BC_4, 

"362 (BC_4, 

"363 (CBSC_1, 

"364 (BC_1, 

"365 (BC_4, 

"366 (CBSC_1, 

"367 (CBSC_1, 

"368 (CBSC_1, 

"369 (CBSC_1, 
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P_9ntz, 
p_intz(1 ), 

p_intz(O), 

sda, 

sci, 

s_intz_xintz(2) , 

s_intz_xintz(1) , 

scnmodez, 

s_intz_xintz(O), 

nmiz, 

xint5z, 

xint4z, 

s_intz_xintz(3), 

Ustz, 

scbodz, 

failz, 

rad(3), 

rad(O), 

rad(2), 

rad(7), 

rad(5), 

rad(1 ), 

rad(4), 

rad(6), 

rad(15), 

rad(10), 

rad(9), 

rad(11 ), 

rad(12), 

rad(8) , 

rad(13), 

rad(14), 

rad(16), 

rale, 

rcez(1 ), 

rcez(O), 

p_clk, 

rwez, 

Icdinitz, 

roez, 

p_cclk, 

oncez, 

dq(32), 

dclkout, 

dclkin, 

dq(36), 

dq(O), 

dq(33), 

dq(1), 

input, 

output3, 

output3, 

bidir, 

bidir, 

input, 

input, 

input, 

input, 

input, 

input, 

input, 

input, 

output3, 

input, 

output3, 

bidir, 

bidir, 

bidir, 

bidir, 

bidir, 

bidir, 

bidir, 

bidir, 

bidir, 

bidir, 

bidir, 

bidir, 

bidir, 

bidir, 

bidir, 

bidir, 

bidir, 

output3, 

bidir, 

bidir, 

input, 

output3, 

input, 

output3, 

input, 

input, 

bidir, 

output3, 

input, 

bidir, 

bidir, 

bidir, 

bidir, 

X), 

X, 

X, 

X, 

X, 

X), 

X), 

X), 

X), 

X), 

X), 

X), 

X), 

X, 

X), 

X, 

X, 

X, 

X, 

X, 

X, 

X, 
X, 

X, 

X, 

X, 

X, 

X, 

X, 

X, 

X, 

X, 

X, 

X, 

X, 

X, 

X), 

X, 

X), 

X, 

X), 

X), 

X, 

X, 

X), 

X, 

X, 

X, 

X, 

"& 

399, 1, 

400, 1, 

388, 1, 

389, 1, 

"& 

"& 

"& 

"& 

"& 

"& 

"& 

"& 

403, 1, 

"& 

403, 1, 

390, 1, 

390, 1, 

390, 1, 

390, 1, 

390, 1, 

390, 1, 

390, 1, 

390, 1, 

391, 1, 

391, 1, 

391, 1, 

391, 1, 

391, 1, 

390, 1, 

391, 1, 

391, 1, 

391, 1, 

403, 1, 

395, 1, 

394, 1, 

"& 

403, 1, 

"& 

403, 1, 

"& 

"& 

396, 1, 

403, 1, 

"& 

396, 1, 

396, 1, 

396, 1, 

396, 1, 

Z), 

Z), 

Z), 

Z), 

Z), 

Z), 

Z), 

Z), 

Z), 

Z), 

Z), 

Z), 

Z), 

Z), 

Z), 

Z), 

Z), 

Z), 

Z), 

Z), 

Z), 

Z), 

Z), 

Z), 

Z), 

Z), 

Z), 

Z), 

Zl, 

Z), 

Z), 

Z), 

Z), 

Z), 

"& 

"& 

"& 

"& 

"& 

"& 

"& 

"& 

& 
"& 

"& 

"& 

"& 

"& 

"& 

"& 

"& 

"& 

"& 

"& 

"& 

"& 

"& 

"& 

"& 

"& 

"& 

"& 

"& 

"& 

"& 

"& 

"& 

"& 
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Table 24-4. Intel@ 80303 110 Processor Boundary Scan Register Bit Order (Sheet 9 of 9) 

"370 (CSSC_1, dq(34), bidir, X, 396, 1, l), 

"371 (CSSC_1, dq(2), bidir, X, 396, 1, l), 

"372 (CSSC_1, dq(35), bidir, X, 396, 1, l), 

"373 (CSSC_1, dq(3), bidir, X, 396, 1, l), 

"374 (CBSC_1, dq(6), bidir, X, 396, 1, l), 

"375 (CBSC_1, dq(4), bidir, X, 396, 1, l), 

"376 (CBSC1, dq(38), bidir, X, 392, 1, l), 

"377 (CBSC_1, dq(5), bidir, X, 396, 1, l), 

"378 (CBSC_1, dq(8), bidir, X, 396, 1, l), 

"379 (CBSC_1, dq(40), bidir, X, 392, 1, l), 

"380 (CBSC_1, dq(37), bidir, X, 396, 1, l), 

"381 (CBSC_1, dq(39), bidir, X, 392, 1, l), 

"382 (CBSC_1, dq(7), bidir, X, 396, 1, l), 

"383 (CBSC_1, dq(9), bidir, X, 396. 1, l), 

"384 (CSSC_1, dq(10). bidir, X. 396, 1, l). 

"385 (CBSC1, dq(41), bidir, X, 392, 1, l), 

"386 (CBSC_1, dq(11 ), bidir. X, 396, 1, l), 

"387 (CBSC_1, dq(42), bidir, X, 393, 1, l), 

"388 (BC_1, * control, 1 ), "& 
"389 (BC1, * control, 1 ), "& 
"390 (BC_1, * control, 1 ), "& 
"391 (BC_1, * control. 1) , "& 
"392 (BC_1, * control, 1 ), "& , 
"393 (BC_1, * control, 1 ). "& , 
"394 (BC_1, * control, 1 ). "& 
"395 (BC_1, * control, 1 ), "& 
"396 (BC_1, * control, 1 ). " & · 
"397 (BC_1, * control. 1 ). "& · 
"398 (BC_1, * control. 1 ), "& 

"399 (BC_1, * control, 1 ), "& 
"400 (BC_1, * control, 1 ), "& · 
"401 (BC_1, * control, 1 ), "& , 
"402 (BC_1, * control. 1 ), "& , 
"403 (BC_1, * control. 1 )"; , 

"& 
"& 
"& 
"& 
"& 
'& 
"& 
"& 
"& 
"& 

"& 
"& 
"& 
"& 
"& 
"& 
"& 
"& 
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24.2.5 TAP Controller 

Intel® 80303 110 Processor 
Test Features 

The TAP (Test Access Port) controller is a l6-state synchronous finite state machine that controls 
the sequence of test logic operations. The TAP can be controlled via a bus master. The bus master 
can be either automatic test equipment or a component (i.e., PLD) that interfaces to the TAP. The 
TAP controller changes state only in response to a rising edge of TCK. The value of the test mode 
state (TMS) input signal at a rising edge of TCK controls the sequence of state changes. The TAP 
controller is initialized after power-up by applying a low to the TRST# pin. In addition, the TAP 
controller can be initialized by applying a high signal level on the TMS input for a minimum of 
five TCK periods. See Figure 24-2 for the state diagram of the TAP controller. An uninitialized 
TAP controller can result in erratic processor behavior even when there is no intention to use the 
JTAG portion of the processor. 

The behavior of the TAP controller and other test logic in each controller state is described in the 
following subsections. For greater detail on the state machine and the public instructions, refer to 
the IEEE 1149.1 Standard Test Access Port and Boundary-Scan Architecture document (available 
from the IEEE). 

Figure 24-2. TAP Controller State Diagram 

TRST# = 0 

NOTE: All state transitions are based on the value of TMS. 

A6806·01 
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Intel@ 80303 liD Processor 
Test Features intet 
24.2.5.1 

24.2.5.2 

24.2.5.3 

24.2.5.4 

24.2.5.5 

24-18 

Test Logic Reset State 

In this state, test logie is disabled to allow normal operation of the 80303 I/O processor. Upon 
entering the TesCLogic_Reset state, the device identification register is loaded. No matter what the 
present state of the controller, it enters Test-Logic-Reset state when the TMS input is held high (12) 
for at least five rising edges of TCK. The controller remains in this state while TMS is high. The 
TAP controller is also forced to enter this state asynchronously by asserting TRST#. 

When the controller exits the Test-Logie-Reset controller state as a result of an erroneous low 
signal on the TMS line at the time of a rising edge on TCK (for example, a glitch due to external 
interference), it returns to the Test-Logie-Reset state following three rising edges ofTCK with the 
TMS line at the intended high logic level. 

Run-Test/Idle State 

The TAP controller enters the Run-Test/Idle state between scan operations. The controller remains 
in this state as long as TMS is held low. When the runbist instruction is selected, it executes during 
the Run-Test/Idle state and the result is reported in the RUNBIST register. Instructions that do not 
call functions generate no activity in the test logie while the controller is in this state. The 
instruction register and all test data registers retain their current state. When TMS is high on the 
rising edge of TCK, the controller moves to the Select-DR-Scan state. The instruction register does 
not change while the TAP controller is in this state. 

Select-OR-Scan State 

The Select-DR-Scan state is a transitional controller state. While in the Select-DR-Scan state, the 
test data registers selected by the current instruction retain their previous states. When TMS is held 
low on the rising edge of TCK, the controller moves into the Capture-DR state. When TMS is held 
high on the rising edge of TCK, the controller moves into the Select -IR -Scan state. See 
Section 24.2.5.1 0, "Select-IR Scan State" on page 24-19. The instruction register does not change 
while the TAP controller is in this state. 

Capture-DR State 

In this state, the selected test data register is loaded with its parallel value on the rising edge of 
TCK. When the controller is in the Capture-DR state and the current instruction is sample/preload, 
the boundary-scan register captures input pin data on the rising edge of TCK. Test data registers 
that do not have a parallel input are not changed. The boundary-scan registers cannot be updated 
from the parallel inputs any other way. The instruction register does not change while the TAP 
controller is in this state. 

When TMS is high on the rising edge of TCK, the controller enters the Exitl-DR state. When TMS 
is low on the rising edge of TCK, the controller enters the Shift-DR state. 

Shift-DR State 

In the Shift-DR state, the test data register selected by the current instruction shifts data one bit 
position nearer to the IDO serial output on each rising edge of TCK. All other test data registers 
retain their previous values during this state. 

The instruction register does not change while the TAP controller is in this state. 

When TMS is high on the rising edge of TCK, the controller enters the Exitl-DR state. When TMS 
is low on the rising edge of TCK, the controller remains in the Shift-DR state. 
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24.2.5.6 

24.2.5.7 

24.2.5.8 

24.2.5.9 

Exit1-DR State 

Intel@ 80303 110 Processor 
Test Features 

Exitl-DR is a temporary controller state. When the TAP controller is in the Exitl-DR state and 
TMS is held high on the rising edge of TCK, the controller enters the Update-DR state, which 
terminates the scanning process. When TMS is held low on the rising edge of TCK, the controller 
enters the Pause-DR state. 

The instruction register does not change while the TAP controller is in this state. All test data 
registers selected by the current instruction retain their previous value during this state. 

Pause-DR State 

The Pause-DR state allows the test controller to temporarily halt the shifting of data through the 
test data register in the serial path between TDI and TDO. The test data register selected by the 
current instruction retains its previous value during this state. The instruction register does not 
change in this state. 

The controller remains in this state as long as TMS is low. When TMS is high on the rising edge of 
TCK, the controller moves to the Exit2-DR state. 

Exit2-DR State 

Exit2-DR is a temporary state. When TMS is held high on the rising edge of TCK, the controller 
enters the Update-DR state, which terminates the scanning process. When TMS is held low on the 
rising edge of TCK, the controller re-enters the Shift-DR state. 

The instruction register does not change while the TAP controller is in this state. All test data 
registers selected by the current instruction retain their previous value during this state. 

Update-DR State 

The boundary-scan register is provided with a latched parallel output. This output prevents changes 
at the parallel output while data is shifted in response to the extest, sample/preload instructions. 
When the boundary-scan register is selected while the TAP controller is in the Update-DR state, 
data is latched onto the boundary-scan register's parallel output from the shift-register path on the 
falling edge of TCK. The data held at the latched parallel output does not change unless the 
controller is in this state. 

While the TAP controller is in this state, all of the test data register's shift-register bit positions 
selected by the current instruction retain their previous values. The instruction register does not 
change while the TAP controller is in this state. 

When the TAP controller is in this state and TMS is held high on the rising edge of TCK, the 
controller re-enters the Select-DR-Scan state. When TMS is held low on the rising edge of TCK, 
the controller re-enters the Run-Test/Idle state. 

24.2.5.10 Select-IR Scan State 

Select-IR is a temporary controller state. The test data registers selected by the current instruction 
retain their previous states. In this state, when TMS is held low on the rising edge of TCK, the 
controller enters the Capture-IR state and a scan sequence for the instruction register is initiated. 
When TMS is held high on the rising edge of TCK, the controller re-enters the Test-Logic-Reset 
state. The instruction register does not change in this state. 
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Test Features 

24.2.5.11 Capture-IR State 

When the controller is in the Capture-IR state, the shift register contained in the instruction register 
appends the instruction with the fixed value 01 2 on the rising edge ofTCK. 

The test data register selected by the current instruction retains its previous value during this state. 
The instruction does not change in this state. While in this state, holding TMS high on the rising 
edge of TCK causes the controller to enter the Exitl-IR state. When TMS is held low on the rising 
edge of TCK, the controller enters the Shift-IR state. 

24.2.5.12 Shift-IR State 

When the controller is in this state, the shift register contained in the instruction register is 
connected between TDI and TDO and shifts data one bit position nearer to its serial output on each 
rising edge of TCK. The test data register selected by the current instruction retains its previous 
value during this state. The instruction register does not change. 

When TMS is held high on the rising edge of TCK, the controller enters the Exitl-IR state. When 
TMS is held Iowan the rising edge of TCK, the controller remains in the Shift-IR state. 

24.2.5.13 Exin-IR State 

This is a temporary state. When TMS is held high on the rising edge of TCK, the controller enters 
the Update-IR state, which terminates the scanning process. When TMS is held low on the rising 
edge of TCK, the controller enters the Pause-IR state. 

The test data register selected by the current instruction retains its previous value during this state. 

The instruction does not change and the instruction register retains its state. 

24.2.5.14 Pause-IR State 

The Pause-IR state allows the test controller to temporarily halt the shifting of data through the 
instruction register. The test data registers selected by the current instruction retain their previous 
values during this state. The instruction does not change and the instruction register retains its state. 

The controller remains in this state as long as TMS is held low. When TMS is high on the rising 
edges of TCK, the controller enters the Exit2-IR state. 

24.2.5.15 Exit2-IR State 

This is a temporary state. When TMS is held high on the rising edge of TCK, the controller enters 
the Update-IR state, which terminates the scanning process. When TMS is held Iowan the rising 
edge of TCK, the controller re-enters the Shift-IR state. 

This test data register selected by the current instruction retains its previous value during this state. 
The instruction does not change and the instruction register retains its state. 

24.2.5.16 Update-IR State 

24-20 

The instruction shifted into the instruction register is latched onto the parallel output from the 
shift-register path on the falling edge of TCK. Once latched, the new instruction becomes the current 
instruction. Test data registers selected by the current instruction retain their previous values. 

When TMS is held high on the rising edge of TCK, the controller re-enters the Select-DR-Scan state. 
When TMS is held Iowan the rising edge of TCK, the controller re-enters the Run-TestlIdle state. 
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24.2.6 Boundary-Scan Example 

intel® 80303 liD Processor 
Test Features 

The folJowing example describes two command actions. The example assumes the TAP controller 
starts in the Test-Logic-Reset state. The TAP controller then loads and executes a new instruction. 
See Figure 24-3 for an illustration of the waveforms involved in this example. The steps are: 

1. Load the sample/preload instruction into the instruction register: 

a. Use TMS to select the Shift-IR state. While in the Shift-IR state, shift in the new 
instruction, least significant byte first. 

b. Use the Shift-IR state four times to read the least- through most-significant instruction bits 
into the instruction register (one does not care what old instruction is being shifted out of 
the TDO pin). 

c. Enter the Update-IR state to make the instruction take effect. 

2. Capture pin data and shift the data out through the TDO pin: 

a. Use TMS to select the Select-DR-Scan state. 

b. Transition the TAP controller to the Capture-DR state to latch pin data in the 
boundary-scan register cells. 

c. Enter and stay in the Shift-DR state for 110 TCK cycles. These IDO values are compared 
against expected data to determine if component operation and connection are correct. 
Record the TDO values after each cycle. New serial data enters the boundary-scan register 
through the TDI pin, while old data is scanned out. 

d. Pass through the Exitl-DR state to the Update-DR state. Here boundary-scan data to be 
driven out of the system output pins is latched and driven. 

e. Transition back to the Select-DR state to begin another iteration. 

This example does not use Pause states. These states allow software to pause the JTAG state 
machine to accommodate slow board-level data paths. The Pause states allow indefinite 
interruptions in the shifting while thc external tester performs other tasks. 

The old instruction was abed in the example. The original instruction register value becomes the ID 
code since the example starts from the reset state. Other times it represents the previous opcode. 
The new instruction opcode is 0001 2 (sample/preload). All pins are captured into the serial 
boundary-scan register and the values are output to the IDO pin. 

The TCK signal at the top of the diagram shows a continuous pulse train. In many designs, 
however, TCK is more irregular. In such cases, software controls TCK by writing to a port bit. 
Software writes the TMS and IDI signals and toggles the clock high. Typically, software drives 
TCK low quickly. The program monitors the TDO pin values as they are shifted out. 
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Figure 24-3. Example Showing Typical JTAG Operations 
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Figure 24-4. Timing Diagram Illustrating the Loading of Instruction Register 
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Figure 24-5. Timing Diagram Illustrating the Loading of Data Register 
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Clocking and Reset 25 

25.1 

This chapter describes the clocking and reset function. The intent of this chapter is to elaborate and 
clarify descriptions of the clocking and reset mechanisms. 

Clocki ng Overview 

The Intel® 80303 I/O processor contains various clocking boundaries internally. The clocks for all of 
the units within the 80303 I/O processor are generated from a single input clock. This input feeds the 
Phase Lock Loop (PLL) circuitry which generates all of the internal clocks. The block diagram of the 
80303 I/O processor, shown in Figure 25-1, highlights the four clocking regions. 

Figure 25-1. Clocking Regions Diagram 

25.1.1 

A4661-01 

Within each of the clocking regions identified in Figure 25 -1, exists various clock requirements for the 
80303 I/O processor units and for the output clocks pins provided for the external subsystem. 

Clocking Theory of Operation 

Each region within the 80303 I/O processor contains different clocking requirements. These 
requirements are summarized in the following sections. 
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25.1.2 

25.1.3 

Clocking Region 1 

Region 1 contains the main input clock for providing the 80303 I/O processor with all of its clock 
sources. This input clock is provided by the system designer. This input clock, called the primary 
PCI bus clock, is connected to the input pin P _ CLK. The 80303 I/O processor supports an input 
frequency of 33MHz for normal PCI bus operation on the primary PCI interface. The secondary 
interface of Region 1 obtains its input clock from the clocking unit specified in clocking Region 1 
by P_CLK. 

Clocking Region 2 

Region 2 obtains its input clock from the clocking unit specified in clocking region 1. This region 
is the internal bus of the 80303 I/O processor. It supports clock frequencies up to a maximum of 66 
MHz operation. The clocking unit provides one SDRAM output clock, based on a dedicated PLL. 
The clocking unit contains one output clock, called DCLKOUT and one SDRAM input clock 
called DCLKIN. The DCLKOUT output is used by external circuitry (clock buffering) to 
generate the clocks for the SDRAM memory subsystem. The DCLKIN signal is used to skew 
DCLKOUT appropriately to accommodate flight time and clock buffer delays. Refer to 
Figure 25-2 for a diagram that describes the SDRAM clocking requirements. 

Figure 25-2. SDRAM Clocking Diagram 

25-2 

A4662-01 

Region 2 also contains an output clock used for the 12C bus interface (Chapter 22, "I2C Bus 
Intelface Unit"). The output clock frequency for I2C operation is 100KHz or 400KHz. This clock is 
generated from internal bus clock. In order to use the 12C interface, a clock divider value must be 
written into the 12C Clock Count Register. 

Developer's Manual 



25.1.4 

25.1.5 

Clocking Region 3 

Intel@ 80303 I/O Processor 
Clocking and Reset 

Region 3 obtains its input clock from the clocking unit specified in clocking region 1. This region 
is the i960 Core Processor and the Bus Interface Unit. It supports clock frequencies up to a 
maximum of 100 MHz operation. The region 4 clock is a multiple of the P _ CLK. 

Clocking Region Summary 

Table 25-1 summarizes all of the input clock pins, output clock pins, and clock strapping option 
pins used in the 80303 I/O processor. 

Table 25·1. Clock Pin Summary 

Pin Input/Output Description 

P_ClK Input Primary PCI Input Clock 

DClKIN Input SDRAM Input Clock 

DClKOUT Output SDRAM Output Clock 

SCl Output 12C Output Clock 

Table 25-2 summarizes all of the clocks generated to the three regions within the 80303 I/O 
processor. 

Table 25·2. Clock Region Summary 

Input Clock Region/Clock 

Region 1: 1x P _ClK 

P _ClK= 33 MHz Region 2: 2x P _ClK 

Region 3: 3x P _ClK 
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25.2 Reset Overview 

There are three ways to reset the 80303 I/O processor. The main reset is controlled through the 
primary PCI bus reset signal (P _RST#). When the primary PCI bus asserts this signal, the entire 
80303 I/O processor is placed in a reset state. In addition to the primary PCI reset pin, the 80303 
I/O processor provides software control of units within the 80303 I/O processor and the secondary 
PCI interface. 

Figure 25-3 shows the logical block diagram of the reset conditions. 

Figure 25-3. Reset Block Diagram 

25-4 

Primary 
RST# 

')-
Ul 
::J 

CD 

0 
a.. 
~ 
en 
E 
~ 

PCI-to-PCI 
Bridge 

Unit 

I 
~ 
(/) 
a: 
0.. 1 

= 
iii 
Q5 
<Jl 
Q) 

a: Ul 
Ul ::J 
::J CD 

CD 0 
~ a.. en 
1:l >, 
c rn 
0 1:l 0 c 
Q) 0 (/) 0 

Q) 
(/) 

It 
Secondary 

RST# " 

DMA 
Channels 

Address 
Translation 

Unit 

Address 
Translation 

Unit 

Reset CPU 

Reset Internal Bus Bit II P RST# 

~ 

~ 

~ 

Address 
Translation 

Unit 

DMA 
Channel 

Secondary 
PCI 

Arbiter 

" 6 Req/Gnt 
Pairs 

~ 

~ 

~ ;0.. 

t-

en 
;::) 
ID 
.... 
~ 
a: 
UJ 
l-
~ 

~ 

L 
V 

Memory 
Controller 

Intel® i960® 
Core 

Processor 

Local Bus 
Arbitration 

Unit 

Application 
Accelerator 

Unit 

FC 
Interface 

Unit 

I 

I 

nternal 
Bus Reset 
_RST# 

A6810-01 

When the primary PCI signal (P _RST#) is asserted, the reset signal causes all configuration 
registers, internal control and enable signals, state machines, and output buffers to their initialized 
state. The specification is well defined for signal attached to the PCI bus. 
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25.2.1 Primary PCI Reset 

Intel@ 80303 110 Processor 
Clocking and Reset 

When the primary PCI bus reset signal P _RST# is asserted, the 80303 I/O processor: 

• asserts the secondary PCI bus reset signal S_RST# 

• resets the Intel® i960® core processor and the internal bus 

• resets all internal units 

• resets all Memory Mapped Registers 

• latches all configuration straps on the rising edge of P _RST#, refer to Section 25.3 

• latches P _ REQ64# to determine the primary PCI bus interface width 

• asserts the LRST# output signal 

The assertion and deassertion of the PCI reset signal (P _RST#) is asynchronous with respect to 
P _ CLK. The rising edge of the P _RST# signal must be monotonic through the input switching 
range and must meet the minimum slew rate. The PCI local bus specification defines the assertion 
of P _RST# for a period of 1 ms after power is stable. 

Upon the assertion of P _RST#, all units within the 80303 I/O processor are reset. This reset will 
reset all internal memory mapped registers (MMRs) to their default configuration state. The reset 
value for each register is defined within each register description. 

Upon the deassertion of P _RST#, the 80303 I/O processor samples a series of strapping pins to set 
configuration modes (refer to Section 25.3, "Reset Strapping Options" on page 25-7). One strap 
which alters the behavior of the 80303 I/O processor on the deassertion of P _RST# is the 
RST _ MODE# strap. If the RST _ MODE# pin is asserted on the rising edge of P _RST#, the 80303 
I/O processor will continue to assert the individual reset to the i960 core processor. This mode, will 
hold the i960 core processor in reset until the Core Processor Reset Bit in the Extended Bridge 
Configuration Register (PCI Bridge) is cleared, thus allowing the i960 core processor to enter its 
initialization procedure. 

The primary PCI interface of the 80303 I/O processor samples the P _ REQ64# signal to determine 
if the 80303 I/O processor is connected to a 64-bit data path. The central resource is required to 
drive the P _ REQ64# signal low during the time that P _RST# is asserted. The state of P _ REQ64# 
on the rising edge of the P _RST# signal notifies the primary ATU, DMA channel 0, DMA channel 
1, and the primary interface of the PCI bridge that the 80303 I/O processor is connected to a 64-bit 
or 32-bit PCI bus. 
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25.2.2 

25.2.3 

25-6 

Secondary PCI Reset 

When the secondary PCI bus reset signal S_RST# is asserted, the 80303 I/O processor: 

• asserts the secondary PCI bus reset signal S_RST# 

• resets the SATU 

• resets DMA channel 2 

• resets all Memory Mapped Registers in the SATU and DMA2 

• latches S _ REQ64# to determine the secondary PCI bus interface width 

Upon the assertion of P _RST#, the 80303 I/O processor asserts the secondary PCI reset output 
(S_RST#). S_RST# remains asserted for the same period as P _RST#. The secondary PCI arbiter is 
connected to the S_RST#. As with the primary PCI interface, the secondary PCI interface is 
required to sample S REQ64# on the rising edge of S_RST# to determine whether the 80303 I/O 
processor is connected to a 64-bit or a 32-bit wide PCI bus. Since the secondary PCI arbiter is 
integrated into the 80303 I/O processor, the secondary arbiter is required to drive S _ REQ64# on 
the rising edge of S_RST# based on the strapping option pin 32BITPCI _ EN#. Refer to 
Chapter 17, "Intel® 80303 I/O Processor Arbitration" for additional information. 

Secondary PCI reset is also available through the Bridge Control register (BCR) in the PCI to PCI 
Bridge Unit. The secondary PCI reset unit contains sideband signals from and to the SATU and 
DMA2. These sideband signals are used to ensure a graceful completion of these units on the 
internal bus during the secondary PCI reset. 

Internal Bus Reset 

The Reset Internal Bus bit in the Extended Bridge Control Register resets the i960 core ·processor 
and all units on the internal bus. Before resetting, the DMA channels and the ATUs shall gracefully 
halt all PCI bus transactions. It is the responsibility of the software to ensure that the 12C bus is idle 
before the reset occurs. The i960 core processor mayor may not be held in reset when the Reset 
Local Bus bit is cleared by software. This depends on the default value of the Core Processor Reset 
bit in the EBCR. The Local Bus Reset does not reset the PCI to PCI Bridge Unit or its 
configuration registers. 

When the reset local bus bit in the Extended Bridge Control Register is set, there are sideband 
signals notifying the BIU. PATU, SATU, and the DMAs that a reset is coming. 
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25.3 Reset Strapping Options 

Inte/@ 80303 110 Processor 
Clocking and Reset 

There are many initialization modes that can be selected when the processor is reset. Table 25-3 
shows the configuration modes. All of the configuration modes defined are determined on the 
rising edge of P _RST#. 

Table 25-3. Configuration Modes 

NAME DESCRIPTION 

RAD[4]/STEST 
SELF TEST enables or disables the processor's internal self-test feature at 
initialization. STEST is examined at the end of P _RST#. 

RAD[3]/RETRY 
RETRY is sampled at the end of P _RST# to determine if the Primary PCI 
interface will be disabled. 

RAD[6]/RST_MODE# 
RESET MODE is sampled at the end of P _RST# to determine if the 80303 110 
processor is to be held in reset. 

RAD[1]/32BITPCLEN# 
32-BIT Secondary PCI Enable is sampled at the end of P _RST# to notify the 
secondary PCI arbiter if the 64-bit protocol is enabled on the secondary PCI bus. 

32-BIT MemoryEnable is sampled at the end of P _RST# to notify the memory 
RAD[2]/32BITMEM_EN# controller if 32-bit wide SDRAM memories are connected to the memory 

controller. 

ONCE# ONCE MODE: is sampled during reset to stop all clocks and float all output pins 
of the i960® core processor except the TOO pin. 
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Machine-Level Instruction Formats A 

A.1 

This appendix describes the encoding format for instructions used by the Intel® i960® processors. 
Included is a description of the four instruction formats and how the addressing modes relate to 
these formats. Refer also to Appendix B, "Opcodes and Execution Times". 

General Instruction Format 

The Intel® i960® architecture defines four basic instruction encoding formats: REG, COBR, CTRL 
and MEM (Figure A-1). Each instruction uses one of these formats, which is defined by the 
instruction's opcode field. All instructions are one word long and begin on word boundaries. MEM 
format instructions are encoded in one of two sub-formats: MEMA or MEMB. MEMB supports an 
optional second word to hold a displacement value. The following sections describe each format's 
instruction word fields. 

Figure A-1. Instruction Formats 

31 28 

Opcode REG 
(8 bits) 

31 28 12 8 4 

Opcode displacement COBR 
(8 bits) (11 bits) 

31 28 24 20 16 12 8 4 

Opcode displacement CTRL 
(8 bits) (22 bits) 

31 28 24 8 4 0 

Opcode Offset MEMA 
(8 bits) (12 bits) 

MODE 

31 28 24 4 0 

Opcode Index 
(8 bits) (5 bits) 

MEMB 

Optional Displacement 
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Table A-1. Instruction Field Descriptions 

Instruction Field Description 

Opcode 
The opcode of the instruction. Opcode encodings are defined in Section 6.1.8, 
"Opcode and Instruction Format" on page 6-5. 

src1 An input to the instruction. This field specifies a value or address. In one case of 
the COBR format, this field is used to specify a register in which a result is stored. 

src2 An input to the instruction. This field specifies a value or address. 

src/dst 
Depending on the instruction, this field can be (1) an input value or address, (2) 
the register where the result is stored, or (3) both of the above. 

abase A register whose value is used in computing a memory address. 

INDEX A register whose value is used in computing a memory address. 

DISPLACEMENT A signed two's complement number. 

Offset An unsigned positive number. 

Optional Displacement A signed two's complement number used in the two-word MEMB format. 

A specification of how a memory address for an operand is computed and, for 
MODE MEMB, specifies whether the instruction contains a second word to be used as a 

displacement. 

SCALE 
A specification of how a register's contents are multiplied for certain addressing 
modes (i.e., for indexing). 

M1, M2, M3 
These fields further define the meaning of the src 1, src2, and src/dst fields 
respectively as shown in Table A-3. 

When a particular instruction is defined as not using a particular field, the field is ignored. 
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Intel@ 80303 I/O Processor 
Machine-Level Instruction Formats 

REG format is used for operations performed on data contained in registers. Most of the i960 
processor family's instructions use this format. 

The opcode for the REG instructions is 12 bits long (three hexadecimal digits) and is split between 
bits 7 through 10 and bits 24 through 31. For example, the addi opcode is 591H. Here, bits 24 
through 31 contain 59H and bits 7 through 10 contain 1H. 

srcl and src2 fields specify the instruction's source operands. Operands can be global or local 
registers or literals. Mode bits (M1 for srcl and M2 for src2) and the instruction type determine 
what an operand specifies. Table A-3 shows this relationship. 

Table A-2. Encoding of src1 and src2 in REG Format 

M1 or M2 Src1 or Src2 Operand Register Number Literal Value 
Value 

00000 ... 01111 rO ... r15 NA 
0 

1 0000 ... 11111 gO ... g15 NA 

1 00000 ... 11111 NA 0 ... 31 

The src!dst field can specify a source operand, a destination operand or both, depending on the 
instruction. Here again, mode bit M3 determines how this field is used. If M3 is clear, the src!dst 
operand is a global or local register that is encoded as shown in Table A-3. If M3 is set, the src!dst 
operand can be used as a source-only operand that is a literal. 

When a literal is specified, it is always an unsigned 5-bit value that is zero-extended to a 32-bit 
value and used as the operand. When the instruction defines an operand to be larger than 32 bits, 
values specified by literals are zero-extended to the operand size. 

Table A-3. Encoding of src/dst in REG Format 

M3 src/dst src Only dst Only 

0 gO ... g15 gO ... g15 gO ... g15 
rO ... r15 rO ... r15 rO ... r15 

1 Reserved Reserved reserved 
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A.3 COBR Format 

The COBR format is used primarily for compare-and-branch instructions. The test-if instructions 
also use the COBR format. The COBR opcode field is eight bits (two hexadecimal digits). 

The src1 and src2 fields specify source operands for the instruction. The src1 field can specify 
either a global or local register or a literal as determined by mode bit MI. The src2 field can only 
specify a global or local register. Table A-4 shows the MI, src1 relationship and Table A-5 shows 
the S2, src2 relationship. 

Table A-4. Encoding of sre1 in COBR Format 

M1 src1 

o gO ... g15 
rO ... r15 

Literal 

Table A-5. Encoding of sre2 in COBR Format 

52 src2 

A.4 

A-4 

o gO ... g15 
rO ... r15 

reserved 

The displacement field contains a signed two's complement number that specifies a word 
displacement. The processor uses this value to compute the address of a target instruction to which 
the J'rocessor branches as a result of the comparison. The displacement field's value can range from 
_21 to 210 -1. To determine the target instruction's IP, the processor converts the displacement 
value to a byte displacement (i.e., multiplies the value by 4). It then adds the resulting byte 
displacement to the IP of the current instruction. 

CTRL Format 

The CTRL format is used for instructions that branch to a new IP, including the BRANCH<cc>, bal 
and call instructions. Note that balx, bx and calix do not use this format. ret also uses the CTRL 
format. The CTRL opcode field is eight bits (two hexadecimal digits). 

A branch target address is specified with the displacement field in the same manner as COBR 
format instructions. The displacement field specifies a word displacement as a signed, two's 
complement number in the range _221 to 221_1. The processor ignores the ret instruction's 
displacement field. 
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Intel® 80303 I/O Processor 
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The MEM format is used for instructions that require a memory address to be computed. These 
instructions include the LOAD, STORE and Ida instructions. Also, the extended versions of the 
branch, branch-and-link and call instructions (bx, balx and calix) use this format. 

The two MEM-format encodings are MEMA and MEME. MEMB can optionally add a 32-bit 
displacement (contained in a second word) to the instruction. Bit 12 of the instruction's first word 
determines whether MEMA (clear) or MEMB (set) is used. 

The opcode field is eight bits long for either encoding. The src/dst field specifies a global or local 
register. For load instructions, srcldst specifies the destination register for a word loaded into the 
processor from memory or, for operands larger than one word, the first of successive destination 
registers. For store instructions, this field specifies the register or group of registers that contain the 
source operand to be stored in memory. 

The mode field determines the address mode used for the instruction. Table A-6 summarizes the 
addressing modes for the two MEM-format encodings. Fields used in these addressing modes are 
described in the following sections. 

Table A-G. Addressing Modes for MEM Format Instructions 

Format MODE Addressing Mode Address Computation # of Instr 
Words 

00 Absolute Offset offset 1 
MEMA 

10 Register Indirect with Offset (abase) + offset 1 

0100 Register Indirect (abase) 1 

0101 IP with Displacement (IP) + displacement + 8 2 

0110 Reserved reserved NA 

0111 Register Indirect with Index (abase) + (index) * 2scale 1 

MEMB 1100 Absolute Displacement displacement 2 

1101 Register Indirect with 
(abase) + displacement 2 Displacement 

1110 Index with Displacement (index) * 2scale + displacement 2 

1111 Register Indirect with Index (abase) + (index) * 2scale + displacement 2 and Displacement 

NOTES: 
1. In these address computations, a field in parentheses indicates that the value in the specified register is 

used in the computation. 
2. Usage of a reserved encoding may cause generation of an OPERATION.INVALlD_OPCODE fault. 
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A.S.2 

MEMA Format Addressing 

The MEMA format provides two addressing modes: 

• Absolute offset 

• Register indirect with offset 

The ojj~'et field specifies an unsigned byte offset from 0 to 4096. The abase field specifies a global 
or local register that contains an address in memory. 

For the absolute-offset addressing mode (MODE = 00), the processor interprets the ojj~'et field as 
an offset from byte 0 of the current process address space; the abase field is ignored. Using this 
addressing mode along with the Ida instruction allows a constant in the range 0 to 4096 to be loaded 
into a register. 

For the register-indirect-with-offset addressing mode (MODE = 10), offset field value is added to 
the address in the abase register. Clearing the offset value creates a register indirect addressing 
mode; however, this operation can generally be carried out faster by using the MEMB version of 
this addressing mode. 

MEMB Format Addressing 

The MEMB format provides the following seven addressing modes: 

• absolute displacement 

• register indirect 

• register indirect with displacement 

• register indirect with displacement 

• register indirect with index and displacement 

• index with displacement 

• IP with displacement 

The abase and index fields specify local or global registers, the contents of which are used in 
address computation. When the index field is used in an addressing mode, the processor 
automatically scales the index register value by the amount specified in the SCALE field. 
Table A -7 gives the encoding of the scale field. The optional displacement field is contained in the 
word following the instruction word. The displacement is a 32-bit signed two's complement value. 

Table A·7. Encoding of Scale Field 

A-6 

Scale Scale Factor (Multiplier) 

000 1 

001 2 

010 4 

011 8 

100 16 

101 to 111 Reserved 

NOTE: Usage of a reserved encoding causes an unpredictable result. 

For the IP with displacement mode, the value of the displacement field plus eight is added to the 
address of the current instruction. 
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Opcodes and Execution Times 

B.1 Instruction Reference by Opcode 

This section lists the instruction encoding for each Intel® 80303 I/O processor instruction. 
Instructions are grouped by instruction format and listed by opcode within each format. 

Table B-8. Miscellaneous Instruction Encoding Bits 

M3 M2 M1 S2 S1 T Description 

REG Format 

x x 0 x 0 - src1 is a global or local register 

x x 1 x 0 - src1 is a literal 

x x 0 x 1 - reserved 

x x 1 x 1 - reserved 

x 0 x 0 x - src2 is a global or local register 

x 1 x 0 x - src2 is a literal 

x 0 x 1 x - reserved 

x 1 x 1 x - reserved 

0 x x x x - src/dstis a global or local register 

B 

src/dst is a literal when used as a source. M3 may not be 1 when 
1 x x x x - srcldst is used as a destination only or is used both as a source and 

destination in an instruction (atmod, modify, extract, modpc). 

COBR Format 

- - 0 0 - x src1, src2 and dst are global or local registers 

- - 1 0 - x src1 is a literal, src2 and dst are global or local registers 

- - 0 1 - x reserved 

- - 1 1 - xO reserved 
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Table B·9. REG Format Instruction Encodings (Sheet 1 of 4) 

Cycles 
Opcode Opcode Mnemonic to src/dst src2 

Execute (11-4) 

[31,24) [23,19) [18,14) 

58:0 notbit 1 01011000 dst src 

58:1 and 1 0101 1000 dst src2 

58:2 andnot 1 0101 1000 dst src2 

58:3 setbit 1 01011000 dst src 

58:4 notand 1 0101 1000 dst src2 

58:6 xor 1 0101 1000 dst src2 

58:7 or 1 0101 1000 dst src2 

58:8 nor 1 0101 1000 dst src2 

58:9 xnor 1 0101 1000 dst src2 

58:A not 1 0101 1000 dst 

58:8 ornot 1 01011000 dst src2 

58:C clrbit 1 0101 1000 dst src 

58:D notor 1 0101 1000 dst src2 

58:E nand 1 01011000 dst src2 

58:F alterbit 1 0101 1000 dst src 

59:0 addo 1 0101 1001 dst src2 

59:1 addi 1 0101 1001 dst src2 

59:2 subo 1 0101 1001 dst src2 

59:3 subi 1 0101 1001 dst src2 

59:4 cmpob 1 0101 1001 src2 

59:5 cmpib 1 0101 1001 src2 

59:6 cmpos 1 01011001 src2 

59:7 cmpis 1 0101 1001 src2 

59:8 shro 1 0101 1001 dst src 

59:A shrdi 6 0101 1001 dst src 

59:8 shri 1 0101 1001 dst src 

59:C shlo 1 0101 1001 dst src 

59:D rotate 1 0101 1001 dst src 

59:E shU 1 0101 1001 dst src 

5A:0 cmpo 1 0101 1010 src2 

5A:1 cmpi 1 01011010 src2 

5A:2 concmpo 1 01011010 src2 

5A:3 concmpi 1 01011010 src2 

5A:4 cmpinco 1 0101 1010 dst src2 

1. Execution time based on function perfonned by instruction. 

8-2 

intel .. 

Opcode Special Mode src1 
(3-0) Flags 

13 12 11 [10,7) 6 5 [4,0) 

M3 M2 M1 0000 82 81 bitpos 

M3 M2 M1 0001 82 81 src1 

M3 M2 M1 0010 82 81 src1 

M3 M2 M1 0011 82 81 bitpos 

M3 M2 M1 0100 82 81 src1 

M3 M2 M1 0110 82 81 src1 

M3 M2 M1 0111 82 81 src1 

M3 M2 M1 1000 82 81 src1 

M3 M2 M1 1001 82 81 src1 

M3 M2 M1 1010 82 81 src 

M3 M2 M1 1011 82 81 src1 

M3 M2 M1 1100 82 81 bitpos 

M3 M2 M1 1101 82 81 src1 

M3 M2 M1 1110 82 81 src1 

M3 M2 M1 1111 82 81 bitpos 

M3 M2 M1 0000 82 81 src1 

M3 M2 M1 0001 82 81 src1 

M3 M2 M1 0010 82 81 src1 

M3 M2 M1 0011 82 81 src1 

M3 M2 M1 0100 82 81 src1 

M3 M2 M1 0101 82 81 src1 

M3 M2 M1 0110 82 81 src1 

M3 M2 M1 0111 82 81 src1 

M3 M2 M1 1000 82 81 len 

M3 M2 M1 1010 82 81 len 

M3 M2 M1 1011 82 81 len 

M3 M2 M1 1100 82 81 len 

M3 M2 M1 1101 82 81 len 

M3 M2 M1 1110 82 81 len 

M3 M2 M1 0000 82 81 src1 

M3 M2 M1 0001 82 81 src1 

M3 M2 M1 0010 82 81 src1 

M3 M2 M1 0011 82 81 src1 

M3 M2 M1 0100 82 81 src1 
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Table 8-9. REG Format Instruction Encodings (Sheet 2 of 4) 

Cycles 
Opcode Opcode Mnemonic to src/dst src2 

Execute 
(11-4) 

5A:5 cmpinci 1 0101 1010 dst src2 

5A:6 cmpdeco 1 0101 1010 dst src2 

5A:7 cmpdeci 1 0101 1010 dst src2 

5A:C scan byte 1 0101 1010 src2 

5A:0 bswap 10 0101 1010 dst 

5A:E chkbit 1 0101 1010 src 

58:0 addc 1 01011011 dst src2 

58:2 subc 1 01011011 dst src2 

58:4 intdis 4 01011011 

58:5 inten 4 01011011 

5C:C mov 1 01011100 dst 

50:8 eshro 11 01011101 dst src2 

50:C movl 4 01011101 dst 

5E:C movt 5 01011110 dst 

5F:C movq 6 0101 1111 dst 

61 :0 atmod 24 01100010 dst src2 

61 :2 atadd 24 01100010 dst src2 

64:0 spanbit 6 01100100 dst 

64:1 scanbit 5 01100100 dst 

64:5 modac 10 01100100 mask src 

65:0 modify 6 01100101 src/dst src 

65:1 extract 7 01100101 src/dst len 

65:4 modtc 10 01100101 mask src 

65:5 modpc 17 01100101 src/dst mask 

65:8 intctl 12-16 01100101 dst 

65:9 sysctl 10-1001 01100101 src/dst src2 

65:8 icctl 10-1001 01100101 src/dst src2 

65:C dcctl 10-1001 01100101 src/dst src2 

65:0 halt . 01100101 

66:0 calls 30 01100110 

66:8 mark 8 01100110 

66:C fmark 8 01100110 

66:0 flush reg 15 01100110 

66:F syncf 4 01100110 

67:0 emul 7 01100111 dst src2 

1. Execution time based on function performed by instruction. 
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Intel® 80303 110 Processor 
Opcodes and Execution Times 

Opcode Special Mode src1 
(3-0) Flags 

M2 Ml 0101 S2 Sl srcl 

M2 Ml 0110 S2 Sl srcl 

M2 Ml 0111 S2 Sl srcl 

M2 Ml 1100 S2 Sl srcl 

M2 Ml 1101 S2 Sl srcl 

M2 Ml 1110 82 81 bitpos 

M2 Ml 0000 82 81 srcl 

M2 Ml 0010 82 81 srcl 

M2 Ml 0100 S2 81 

M2 Ml 0101 82 81 

M2 Ml 1100 82 81 src 

M2 Ml 1000 82 81 srcl 

M2 Ml 1100 82 81 src 

M2 Ml 1100 82 81 src 

M2 Ml 1100 82 81 src 

M2 Ml 0000 S2 81 srcl 

M2 Ml 0010 82 81 srcl 

M2 Ml 0000 82 81 src 

M2 Ml 0001 82 81 src 

M2 Ml 0101 82 81 dst 

M2 M1 0000 82 81 mask 

M2 Ml 0001 82 81 bitpos 

M2 Ml 0100 82 81 dst 

M2 Ml 0101 82 81 src 

M2 Ml 1000 82 81 srcl 

M2 Ml 1001 S2 81 srcl 

M2 Ml 1011 82 81 srcl 

M2 Ml 1100 82 81 srcl 

M2 Ml 1101 82 81 srcl 

M2 Ml 0000 82 81 src 

M2 Ml 1011 82 81 

M2 Ml 1100 82 81 

M2 Ml 1101 82 81 

M2 Ml 1111 82 81 

M2 Ml 0000 S2 Sl srcl 
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Inte/@ 80303 110 Processor 
Opcodes and Execution Times 

Table 8-9. REG Format Instruction Encodings (Sheet 3 of 4) 

Cycles Opcode Opcode Mnemonic to (11-4) src/dst src2 
Execute 

67:1 ediv 40 0110 0111 dst src2 

70:1 mulo 2-4 01110000 dst src2 

70:8 remo 40 01110000 dst src2 

70:8 divo 40 01110000 dst src2 

74:1 muli 2-4 01110100 dst src2 

74:8 remi 40 01110100 dst src2 

74:9 modi 40 01110100 dst src2 

74:8 divi 40 01110100 dst src2 

78:0 addono 1 01111000 dst src2 

78:1 addino 1 0111 1000 dst src2 

78:2 subono 1 01111000 dst src2 

78:3 subino 1 01111000 dst src2 

78:4 selno 1 0111 1000 dst src2 

79:0 addog 1 01111001 dst src2 

79:1 addig 1 01111001 dst src2 

79:2 subog 1 01111001 dst src2 

79:3 subig 1 0111 1001 dst src2 

79:4 selg 1 01111001 dst src2 

7A:0 addoe 1 0111 1010 dst src2 

7A:1 addie 1 0111 1010 dst src2 

7A:2 suboe 1 0111 1010 dst src2 

7A:3 subie 1 01111010 dst src2 

7A:4 sele 1 0111 1010 dst src2 

78:0 addoge 1 0111 1011 dst src2 

78:1 addige 1 01111011 dst src2 

78:2 suboge 1 01111011 dst src2 

78:3 subige 1 01111011 dst src2 

78:4 selge 1 0111 1011 dst src2 

7C:0 addol 1 01111100 dst src2 

7C:1 addil 1 0111 1100 dst src2 

7C:2 subol 1 0111 1100 dst src2 

7C:3 subil 1 0111 1100 dst src2 

7C:4 sell 1 0111 1100 dst src2 

70:0 addone 1 0111 1101 dst src2 

70:1 addine 1 0111 1101 dst src2 

1. Execution time based on function performed by instruction. 

8-4 

int'et 

Opcode Special Mode (3-0) Flags src1 

M3 M2 M1 0001 82 81 src1 

M3 M2 M1 0001 82 81 src1 

M3 M2 M1 1000 82 81 src1 

M3 M2 M1 1011 82 81 src1 

M3 M2 M1 0001 82 81 src1 

M3 M2 Ml 1000 82 81 src1 

M3 M2 M1 1001 82 81 src1 

M3 M2 M1 1011 82 81 src1 

M3 M2 M1 0000 82 81 srcl 

M3 M2 M1 0001 82 81 src1 

M3 M2 M1 0010 82 81 src1 

M3 M2 M1 0011 82 81 src1 

M3 M2 M1 0100 82 81 src1 

M3 M2 M1 0000 82 81 src1 

M3 M2 M1 0001 82 81 src1 

M3 M2 M1 0010 82 81 src1 

M3 M2 M1 0011 82 81 src1 

M3 M2 M1 0100 82 81 src1 

M3 M2 M1 0000 82 81 src1 

M3 M2 M1 0001 82 81 src1 

M3 M2 M1 0010 82 81 src1 

M3 M2 M1 0011 82 81 src1 

M3 M2 M1 0100 82 81 src1 

M3 M2 M1 0000 82 81 src1 

M3 M2 M1 0001 82 81 src1 

M3 M2 M1 0010 82 81 src1 

M3 M2 M1 0011 82 81 src1 

M3 M2 M1 0100 82 81 src1 

M3 M2 M1 0000 82 81 src1 

M3 M2 M1 0001 82 81 src1 

M3 M2 M1 0010 82 81 src1 

M3 M2 M1 0011 82 81 src1 

M3 M2 M1 0100 82 81 src1 

M3 M2 M1 0000 82 81 src1 

M3 M2 M1 0001 82 81 src1 
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Table 8-9. REG Format Instruction Encodings (Sheet 4 of 4) 

Cycles 
Opcode Opcode Mnemonic to (11-4) src/dst src2 

Execute 

70:2 subone 1 01111101 ds! src2 

70:3 subine 1 0111 1101 ds! src2 

70:4 seine 1 0111 1101 ds! src2 

7E:0 addole 1 0111 1110 ds! src2 

7E:1 addile 1 01111110 ds! src2 

7E:2 subole 1 0111 1110 ds! src2 

7E:3 subile 1 0111 1110 ds! src2 

7E:4 selle 1 0111 1110 ds! src2 

7F:0 addoo 1 01111111 ds! src2 

7F:1 addio 1 01111111 ds! src2 

7F:2 suboo 1 01111111 ds! src2 

7F:3 subio 1 01111111 ds! src2 

7F:4 sello 1 0111 1111 ds! src2 

I. Execution time based on function perfonned by instruction. 
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Inte/@ 80303 liD Processor 
Opcodes and Execution Times 

Opcode Special Mode (3-0) Flags src1 

M2 M1 0010 S2 S1 src1 

M2 M1 0011 S2 S1 src1 

M2 M1 0100 S2 S1 src1 

M2 M1 0000 S2 S1 src1 

M2 M1 0001 S2 S1 src1 

M2 M1 0010 S2 S1 src1 

M2 M1 0011 S2 S1 src1 

M2 M1 0100 S2 S1 src1 

M2 M1 0000 S2 S1 src1 

M2 M1 0001 S2 S1 src1 

M2 M1 0010 S2 S1 src1 

M2 M1 0011 S2 S1 src1 

M2 M1 0100 S2 S1 src1 
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Intel® 80303 110 Processor 
Opcodes and Execution Times 

Table 8-10. C08R Format Instruction Encodings 

Cycles 
Opcode Mnemonic to Opcode 

Execute 

[31,24] 

20 testno 4 00100000 

21 testg 4 00100001 

22 teste 4 00100010 

23 testge 4 00100011 

24 testl 4 00100100 

25 testne 4 00100101 

26 testle 4 00100110 

27 teste 4 00100111 

30 bbc 2 + l' 0011 0000 

31 cmpobg 2+1 0011 0001 

32 cmpobe 2+1 0011 0010 

33 cmpobge 2+1 0011 0011 

34 cmpobl 2+1 0011 0100 

35 cmpobne 2+1 0011 0101 

36 cmpoble 2+1 00110110 

37 bbs 2 + 1 0011 0111 

38 cmpibno 2+1 0011 1000 

39 cmpibg 2 + 1 0011 1001 

3A cmpibe 2 + 1 0011 1010 

38 cmpibge 2+1 0011 1011 

3C cmpibl 2+1 0011 1100 

3D cmpibne 2+1 0011 1101 

3E cmplble 2+1 0011 1110 

3F cmpibo 2+1 00111111 

src1 src2 M Displacement T 52 

[23,19] [18,14] 13 [12,2] 1 0 

dst M1 T 82 

dst M1 T 82 

dst M1 T 82 

dst M1 T 82 

dst M1 T 82 

dst M1 T S2 

dst M1 T 82 

dst M1 T S2 

bitpos src M1 targ T 82 

src1 src2 M1 targ T 82 

src1 src2 M1 targ T 82 

src1 src2 M1 targ T 82 

src1 src2 M1 targ T S2 

src1 src2 M1 targ T 82 

src1 src2 M1 targ T S2 

bitpos src M1 targ T 82 

src1 src2 M1 targ T S2 

src1 src2 M1 targ T S2 

src1 src2 M1 targ T 82 

src1 src2 M1 targ T S2 

src1 src2 M1 targ T 82 

src1 src2 M1 targ T 82 

src1 src2 M1 targ T 82 

src1 src2 M1 targ T S2 

1. Indicates that 2 cycles are required to execute the instruction plus an additional cycle to fetch the T A get 
instruction when the branch is taken. 
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Table B·ll. CTRL Format Instruction Encodings 

Opcode Mnemonic Cycles to Execute 

08 b 1 + 11 

09 call 7 

OA ret 6 

OB bal 1 + 1 

10 bno 1 + 1 

11 bg 1 + 1 

12 be 1 + 1 

13 bge 1 + 1 

14 bl 1 + 1 

15 bne 1 + 1 

16 ble 1 + 1 

17 bo 1 + 1 

18 faultno 13 

19 faultg 13 

1A faulte 13 

1B faultge 13 

1C faultl 13 

1D faultne 13 

1E faultle 13 

1F faulto 13 

Intel@ 80303 I/O Processor 
Opcodes and Execution Times 

Opcode Displacement T 0 

[31,24) [23,2) 1 0 

00001000 targ T 0 

00001001 targ T 0 

00001010 T 0 

00001011 targ T 0 

00010000 targ T 0 

00010001 targ T 0 

00010010 targ T 0 

0001 0011 targ T 0 

0001 0100 targ T 0 

0001 0101 targ T 0 

00010110 targ T 0 

00010111 targ T 0 

00011000 T 0 

0001 1001 T 0 

00011010 T 0 

0001 1011 T 0 

0001 1100 T 0 

0001 1101 T 0 

0001 1110 T 0 

0001 1111 T 0 

1. Indicates that 2 cycles are required to execute the instruction plus an additional cycle to fetch the target 
instruction when the branch is taken. 

Table B·12. Cycle Counts for sysctl Operations 

Operation Cycles to Execute 

Post Interrupt 20 

Purge I-cache 19 

Enable I-cache 20 

Disable I-cache 22 

Software Reset 329+bus 

Load Control Register Group 26 

Request Breakpoint Resource 21-22 
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Opcodes and Execution Times 

Table 8-13. Cycle Counts for ieetl Operations 

Operation 

Disable I-cache 

Enable I-cache 

Invalidate I-cache 

Load and Lock I-cache 

I-cache Status Request 

I-cache Locking Status 

Table 8-14. Cycle Counts for dectl Operations 

Operations 

Disable D-cache 

Enable D-cache 

Invalidate D-cache 

Load and Lock D-cache 

D-cache Status Request 

Quick Invalidate D-cache 

Table 8-15. Cycle Counts for intetl Operations 

Operation 

Disable Interrupts 

Enable Interrupts 

Interrupt Status Request 

8-8 

in1:et 

Cycles to Execute 

18 

16 

18 

5193 

21 

20 

Cycles to Execute 

18 

18 

19 

19 

16 

14 

Cycles to Execute 

13 

13 

8 
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Table 8-16. MEM Format Instruction Encodings 

[31 :24] [23:19] [18:14] 

Opcode src/dst ABASE 

[31 :24] [23:19] [18:14] 

Opcode src/dst ABASE 

Effective Address 

efa = offset Opcode dst 

offset( reg) Opcode dst reg 

(reg) .Opcode dst reg 

disp + 8 (IP) Opcode dst 

(reg1)[reg2' scale] Opcode dst reg1 

disp Opcode dst 

disp{reg) Opcode dst reg 

disp[reg * scale] Opcode I dst I 

disp( reg 1) [reg2* scale] Opcode I dst I reg1 

Opcode Mnemonic Cycles to 
Execute 

80 Idob 

82 stob 

84 bx 4-7 

85 balx 5-8 

86 calix 9-12 

88 Idos 

8A stos 

8C Ida 

90 Id 

92 st 

98 Idl 

Intel® 80303 I/O Processor 
Opcodes and Execution Times 

[13:12] [11 :0] 

Mode Offset 

[13:10] [9:7] [6:5] [4:0] 

Mode Scale 00 Index 

Displacement 

0 I 0 I offset 

I 1 I 0 I offset 

I 0 I 1 0 I 0 I 00 

I 0 I 1 0 I 1 I 00 

Displacement 

0 I 1 I 1 I 1 scale 00 reg2 

I 1 I 1 0 I 0 I 00 

Displacement 

I 1 I 1 I 0 I 1 00 

Displacement 

I 1 I 1 I 1 I 0 I scale I 00 I reg 

Displacement 

I 1 I 1 I 1 I 1 I scale I 00 I reg2 

Displacement 

Opcode Mnemonic Cycles to 
Execute 

9A stl 

AO Idt 

A2 stt 

BO Idq 

B2 stq 

CO Idib 

C2 stib 

C8 Idis 

CA stis 

1. The number of cycles required to execute these instructions is based on the addressing mode used (see 
Table B-10). 
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Opcodes and Execution Times 

Table 8-17. Addressing Mode Performance 

Mode 

Absolute Offset 

Absolute Displacement 

Register Indirect 

Register Indirect with Offset 

Register Indirect with 
Displacement 

Index with Displacement 

Register Indirect with Index 

Register Indirect with Index + 
Displacement 

Instruction Pointer with 
Displacement 

8-10 

Assembler Syntax 

exp 

exp 

(reg) 

exp(reg) 

exp(reg) 

exp[reg*scale] 

(reg)[reg*scale] 

exp(reg)[reg*scale] 

exp(IP) 

in1:et 

Memory 
Number of 

Cycles to Instruction 
Format 

Words 
Execute 

MEMA 1 1 

MEMB 2 2 

MEMB 1 1 

MEMA 1 1 

MEMB 2 2 

MEMB 2 2 

MEMB 1 6 

MEMB 2 6 

MEMB 2 6 
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Intel® 80303 110 Processor 
Peripheral Memory-Mapped Registers 

Peripheral Memory-Mapped Registers C 

C.1 

This chapter describes the memory-mapped registers for the integrated peripherals. 

Overview 

The Peripheral Memory-Mapped Register (PMMR) interface gives software the ability to read and 
modify internal control registers. Each of these registers is accessed as a memory-mapped 32-bit 
register with a unique memory address. Access is accomplished through regular memory-format 
instructions from the Intel® i960® core processor. 

These memory-mapped registers are specific to the Intel® 80303 I/O processor only. They support 
the: 

• DMA Controller Unit • PCI-to-PCI Bridge Unit 

• Memory Controller • PCI Address Translation Unit 

• I2C Bus Interface Unit • Performance Monitoring Unit 

• PCI and Peripheral Interrupt Controller Unit • Application Accelerator Unit 

• Messaging Unit • General Purpose Input Output (GPIO) 

• Intel® 80303 I/O Processor Arbitration • 

Each of these peripherals fully describe the independent functionality of the registers, control and 
usage. 

Portions of the 80303 I/O Processor address space are already reserved by the i960 core processor. 
Addresses 0000 OOOOH through 0000 03FFH are reserved for the processor internal data RAM. 
This memory is dedicated to the i960 core processor only and is inaccessible from internal bus 
masters. Addresses FFOO OOOOH through FFFF FFFFH are reserved for the processor specific 
memory-mapped registers. Accesses to this address space do not generate external bus cycles. 

The PMMR interface provides full accessibility from the Primary ATU, Secondary ATU, and the 
i960 core processor. Addresses 0000 1000H through 0000 17FFH are allocated to the PMMR 
interface. 
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C.2 

C-2 

Accessing the Peripheral Memory-Mapped 
Registers 

The PMMR interface is a slave device connected to the 80303 I/O Processor internal bus. This 
interface accepts data transactions which appear on the internal bus from the Primary ATU, 
Secondary ATU, and the i960 core processor. 

The PMMR interface allows these devices to perform read, write, or read-modify-write 
transactions. The specific actions taken when modifying any value in the PMMR space is 
independently defined within each chapter which describes the functionality of the register. 

Note: The PMMR interface does not support multi-word burst accesses from any internal bus master. 

All PMMR transactions shall be allowed from the i960 core processor operating in either user 
mode or supervisor mode. In addition, the PMMR shall not provide any access fault to the i960 
core processor. 

The following PMMR registers have read/write access from the internal bus (for both the PCI 
Bridge and ATU): 

• Vendor ID Register • Header Type Register 

• Device ID Register • Subsystem ID Register (ATU Only) 

• Revision ID Register • Subsystem Vendor ID Register (ATU Only) 

• Class Code Register 

For accesses through PCI configuration cycles, access is specified in the register definition located 
in the appropriate chapter. 

For PCI Configuration Read transactions, the PMMR shall return a value of zero for registers 
declared as "reserved". For PCI Configuration Write transactions, the PMMR shall discard the 
data. For all other types of access, reading or writing a register declared as "reserved" is undefined. 
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Inte/@ 80303 I/O Processor 
Peripheral Memory-Mapped Registers 

Architecturally Reserved Memory Space 

The 80303 I/O Processor provides 4 Gbytes of address space. Portions of this address space is 
architecturally reserved and refrained from use by the customers. Figure C-2 shows the reserved 
address space. 

Addresses FFOO OOOOH through FFFF FFFFH are reserved for implementation-specific functions. 
This address range is termed "reserved" for future Intel® 80960 architecture implementations. 
Future 80960 architecture implementations may use these addresses for special functions such as 
mapped registers or data structures. Therefore, to ensure complete object level compatibility, 
portable code must not access or depend on values in this region. 

Addresses 0000 OOOOH through 0000 03FFH are reserved for the internal data RAM of the i960 
core processor. This internal data RAM contains interrupt vectors plus RAM available to the 
application software for variable allocation or data structures. Loads and stores directed to these 
addresses access internal memory; instruction fetches from these addresses are not allowed for the 
80303 I/O Processor. 

Addresses 0000 0400H through 0000 IFFFH are reserved for 80303 I/O Processor use and should 
not be used by the system designer. 

Addresses 0000 lOOOH through 0000 18FFH are allocated to the PMMR interface. These registers 
are reserved for 80303 I/O Processor use and should not be written by the system designer. 
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Peripheral Memory-Mapped Registers intel .. 

Figure C-2 shows the 80303 address space and addresses available to the applications. 

Figure C-2. Intel® 803031/0 Processor Address Space 

C-4 

ADDRESS 
OOOOOOOOH 

000003FFH 
00000400H 

000007FFH 
00001000H 

0000 18FFH 
0000 1900H 

00001FFFH 
00002000H 

FEFF FF2FH 
FEFF FF30H 

FEFF FF5FH 
FEFF FF60H 

FEFF FFFFH 
FFOO OOOOH 

FFFF FFFFH 

I 

Code/Data 
Architecturally Defined Data Structures 

External Memory 

ATU Outbound Translation Windows 

Reserved 
Address 
Space 
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C.4 

Intef@ 80303 110 Processor 
Peripheral Memory-Mapped Registers 

Peripheral Memory-Mapped Register Address 
Space 

The PMMR address space is divided to support the integrated peripherals on the 80303 I/O 
Processor. Table C-18 shows all of the 80303 I/O Processor integrated peripheral memory -mapped 
registers and their internal bus addresses. 

Table C-1B. Intel® B0960 Local Addresses Assigned to Integrated Peripherals 

Integrated Peripheral Internal Address Block 

PCI to PCI Bridge Unit 0000 1 OOOH through 0000 10FFH 

Performance Monitoring Unit 0000 11 DOH through 0000 11 FFH 

Address Translation Unit 0000 1200H through 0000 12FFH 

Messaging Unit 0000 1300H through 0000 13FFH 

DMA Controller 0000 1400H through 0000 14FFH 

Memory Controller 0000 1500H through 0000 15FFH 

Internal Arbitration Unit 0000 1600H through 0000 163FH 

Bus Interface Unit 0000 1640H through 0000 167FH 

12C Bus Interface Unit 0000 1680H through 0000 16FFH 

PCI And Peripheral Interrupt Controller 0000 1700H through 0000 17FFH 

Application Accelerator Unit 0000 1800H through 0000 18FFH 

The registers accessible via PCl configuration transactions are: 

• PCl-to-PCI Bridge Unit 

• Address Translation Units 

The registers which must have the address translation logic configured to translate PCI addresses 
into the 80960 address space, to access the memory-mapped registers are: 

• DMA Controllers 

• Bus Interface Unit 

• Memory Controller 

• 12C Bus Interface Unit 

• Messaging Unit 

• Application Accelerator Unit 

• Internal Arbitration Unit 

• Performance Monitoring 

• PCI and Peripheral Interrupt Controller 
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Table C-19. Peripheral Memory-Mapped Register Locations (Sheet 1 of 8) 

Intel@ 80303 Register PCI 

I/O Processor Register Description (Name) Size in 
Internal Bus Configuration 

Peripheral Bits Address Space Register 
Number 

Vendor ID Register 16 00001000H DOH 

Device ID Register 16 00001002H DOH 

Primary Command Register 16 00001004H 01H 

Primary Status Register 16 00001006H 01H 

Revision ID Register 8 0000 1008H 02H 

Class Code Register 24 00001009H 02H 

Cacheline Size Register 8 0000100CH 03H 

Primary Latency Timer Register 8 0000 100DH 03H 

Header Type Register 8 0000100EH 03H 

0000100FH 04H 
Reserved x through through 

0000 1017H 05H 

Primary Bus Number Register 8 0000 1018H 06H 

Secondary Bus Number Register 8 00001019H 06H 

Subordinate Bus Number Register 8 0000101AH 06H 

Secondary Latency Timer Register 8 0000101BH 06H 

I/O Base Register 8 0000101CH 07H 

I/O Limit Register 8 0000101 DH 07H 
c 

Secondary Status Register 16 0000101EH 07H ::J 
(J) 

Memory Base Register 16 08H 0> 00001020H 
"0 

~ Memory Limit Register 16 0000 1022H 08H 
0 Prefetchable Memory Base Register 16 00001024H 09H Il.. 

.9 Prefetchable Memory Limit Register 16 00001026H 09H 
0 00001028H OAH Il.. 

Reserved x through through 
0000 1033H OCH 

Capabilities Pointer Register 8 0000 1034H ODH 

0000 1035H ODH 
Reserved x through through 

0000103DH OFH 

Bridge Control Register 16 0000 103EH OFH 

Extended Bridge Control Register 16 0000 1040H 10H 

Secondary IDSEL Control Register 16 00001042H 10H 

Primary Bridge Interrupt Status Register 32 0000 1044H 11 H 

Secondary Bridge Interrupt Status Register 32 00001048H 12H 

Secondary Arbitration Control Register 32 0000104CH 13H 

PCI Interrupt Routing Select Register 32 0000 1050H 14H 

Secondary I/O Base Register 8 0000 1054H 15H 

Secondary I/O Limit Register 8 0000 1055H 15H 

Reserved x 0000 1056H 15H 

Secondary Memory Base Register 16 0000 1058H 16H 

Secondary Memory Limit Register 16 0000 105AH 16H 

Secondary Decode Enable Register 16 0000 105CH 17H 
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Intel® 80303 liD Processor 

Peripheral Memory-Mapped Registers 

Table C-19. Peripheral Memory-Mapped Register Locations (Sheet 2 of 8) 

Intel@ 80303 Register PCI 
Internal Bus Configuration 

I/O Processor Register Description (Name) Size in 
Address Space Register 

Peripheral Bits 
Number 

Queue Control 16 0000105EH 17H 

Reserved 32 00001060H 18H 

Reserved 32 00001064H 19H 

Capability Identifier Register 8 00001068H 1AH 

Next Item Pointer Register 8 00001069H 1AH 

Power Management Capabilities Register 16 0000106AH 1AH 

Power Management Control/Status Register 16 0000106CH 1BH 

PMCSR PCI to PCI Bridge Support 8 0000106EH 1BH 

0000106FH 
Reserved x through 

000010FFH 

Global Timer Mode Register 32 0000 1100H 
If) 

Event Select Register 32 0000 1104H 
If) 
<D 
-0 

Event Monitoring Interrupt Status Register 32 0000 1108H "0 « 
Reserved x 0000 110CH "0 

<D a. 
Global Time Stamp Register 32 0000 1110H a. co 

Programmable Event Counter Register 1 32 0000 1114H 
2 
>. 

Programmable Event Counter Register 2 32 0000 1118H a 
E 

"c <D 

::J Programmable Event Counter Register 3 32 0000 111CH 2 
0> 0 

Programmable Event Counter Register 4 32 0000 1120H (0 c (j) 
"C 0 
.8 Programmable Event Counter Register 5 32 0000 1124H <Xl 
"c @ 
0 Programmable Event Counter Register 6 32 0000 1128H Qi 
2 E <D Programmable Event Counter Register 7 32 0000 112CH u <D 
C £; co Programmable Event Counter Register 8 32 0000 1130H E .8 a Programmable Event Counter Register 9 32 0000 1134H If) 

't: If) 

<D ~ a.. Programmable Event Counter Register 10 32 0000 1138H "0 
"0 

Programmable Event Counter Register 11 32 0000 113CH co 
0 

Programmable Event Counter Register 12 32 0000 1140H a.. 
<D 

Programmable Event Counter Register 13 32 0000 1144H iii 
Ui 

Programmable Event Counter Register 14 32 0000 1148H c co 

0000 114CH 
~ 
Cii 

Reserved x through ::J 

000011 FFH 2 
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Table C-19. Peripheral Memory-Mapped Register Locations (Sheet 3 of 8) 

Intel@ 80303 Register 
Internal Bus 

110 Processor Register Description (Name) Size in 
Address 

Peripheral Bits 

ATU Vendor ID Register 16 0000 1200H 

ATU Device ID Register 16 0000 1202H 

Primary ATU Command Register 16 0000 1204H 

Primary ATU Status Register 16 0000 1206H 

ATU Revision ID Register 8 0000 1208H 

ATU Class Code Register 24 0000 1209H 

ATU Cacheline Size Register 8 0000 120CH 

ATU Latency Timer Register 8 0000 120DH 

ATU Header Type Register 8 0000 120EH 

BIST Register 8 0000 120FH 

·c Primary Inbound ATU Base Address Register 32 0000 1210H 
=> 
c Reserved 32 0000 1214H 
0 
.~ Reserved 32 0000 1218H 
(jj 
c Reserved 32 0000 121CH ro 
t= Reserved 32 0000 1220H 
<JJ 
<JJ 

Reserved 32 0000 1224H ~ 
"0 
"0 Reserved 32 0000 1228H <C 

ATU Subsystem Vendor ID Register 16 0000 122CH 

ATU Subsystem ID Register 16 0000 122EH 

Expansion ROM Base Address Register 32 0000 1230H 

ATU Capabilities Pointer Register 8 0000 1234H 

Reserved 24 0000 1235H 

Reserved 32 0000 1238H 

ATU Interrupt Line Register 8 0000 123CH 

ATU Interrupt Pin Register 8 0000 123DH 

ATU Minimum Grant Register 8 0000 123EH 

ATU Maximum Latency Register 8 0000 123FH 

C-8 

PCI 
Configuration 

Space Register 
Number 

DOH 

OOH 

01H 

01H 

02H 

02H 

03H 

03H 

03H 

03H 

04H 

05H 

06H 

07H 

08H 

09H 

OAH 

OBH 

OBH 

OCH 

ODH 

ODH 

OEH 

OFH 

OFH 

OFH 

OFH 
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intel· 
Intel® 80303 liD Processor 

Peripheral Memory-Mapped Registers 

Table C-19. Peripheral Memory-Mapped Register Locations (Sheet 4 of 8) 

Intel® 80303 Register PCI 

I/O Processor Register Description (Name) Size in 
Internal Bus Configuration 

Peripheral Bits Address Space Register 
Number 

Primary Inbound ATU Limit Register 32 0000 1240H 10H 

Primary Inbound ATU Translate Value Register 32 0000 1244H 11 H 

Secondary Inbound ATU Base Address Register 32 0000 1248H 12H 

Secondary Inbound ATU Limit Register 32 0000 124CH 13H 

Secondary Inbound ATU Translate Value Register 32 0000 1250H 14H 

Primary Outbound Memory Window Value Register 32 0000 1254H 15H 

Reserved 32 0000 1258H 16H 

Primary Outbound I/O Window Value Register 32 0000 125C 17H 

Primary Outbound DAC Window Value Register 32 0000 1260H 18H 

Primary Outbound Upper 64-bit DAC Register 32 0000 1264H 19H 

UJ Secondary Outbound Memory Window Value Register 32 0000 1268H 1AH 
CD 

Secondary Outbound I/O Window Value Register 32 0000 126CH 1BH (jj 
00, 

Reserved 32 0000 1270H 1CH ill 
a: 
c Expansion ROM Limit Register 32 0000 1274H 1DH 0 

~ Expansion ROM Translate Value Register 32 0000 1278H 1EH :s 
02' Reserved 32 0000 127CH 1FH 
'E 
0 ATU Capability Identifier Register 8 0000 1280H 20H 0 
"0 ATU Next Item Pointer Register 8 0000 1281H 20H ill 
"0 c ATU Power Management Capabilities Register 16 0000 1282H 20H $ 
x 

ATU Power Management Control/Status Register 16 0000 1284H 21H LlJ -°c Reserved 16 0000 1286H 21H ::J 
c ATU Configuration Register 32 0000 1288H 22H oQ 
rn Reserved 32 0000 128CH 23H Cii 
c 
ro Primary ATU Interrupt Status Register 32 0000 1290H 24H 
t= 
UJ Secondary ATU Interrupt Status Register 32 0000 1294H 25H UJ 
ill 

Secondary ATU Command Register -0 16 0000 1298H 26H 
"0 « Secondary ATU Status Register 16 0000 129AH 26H 

Secondary Outbound DAC Window Value Register 32 0000 129CH 27H 

Secondary Outbound Upper 64-bit DAC Register 32 0000 12AOH 28H 

Primary Outbound Configuration Cycle Address Register 32 0000 12A4H 29H 

Secondary Outbound Configuration Cycle Address Register 32 0000 12A8H 2AH 

Primary Outbound Configuration Cycle Data Register 32 0000 12ACH Reserved 

Secondary Outbound Configuration Cycle Data Register 32 0000 12BOH Reserved 

Primary ATU Queue Control Register 32 0000 12B4H 2DH 

Secondary ATU Queue Control Register 32 0000 12B8H 2EH 

Primary ATU Interrupt Mask Register 32 0000 12BCH 2FH 

Secondary ATU Interrupt Mask Register 32 0000 12COH 30H 

0000 12C4H 
Reserved x through 

0000 12FFH 
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Intel® 80303 liD Processor 
Peripheral Memory-Mapped Registers 

Table C-19. Peripheral Memory-Mapped Register Locations (Sheet 5 of 8) 

Intel® 80303 
1/0 Processor 

Peripheral 

C-10 

Register Description (Name) 

Reserved 

Inbound Message Register a 
Inbound Message Register 1 

Outbound Message Register a 
Outbound Message Register 1 

Inbound Doorbell Register 

Inbound Interrupt Status Register 

Inbound Interrupt Mask Register 

Outbound Doorbell Register 

Outbound Interrupt Status Register 

Outbound Interrupt Mask Register 

Reserved 

MU Configuration Register 

Queue Base Address Register 

Reserved 

Reserved 

Inbound Free Head Pointer Register 

Inbound Free Tail Pointer Register 

Inbound Post Head Pointer Register 

Inbound Post Tail Pointer Register 

Outbound Free Head Pointer Register 

Outbound Free Tail Pointer Register 

Outbound Post Head Pointer Register 

Outbound Post Tail Pointer Register 

Index Address Register 

Reserved 

Register 
Size in 

Bits 

x 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

x 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

x 

Internal Bus 
Address 

0000 1300H 
through 

0000 130CH 

0000 1310H 

0000 1314H 

0000 1318H 

0000 131CH 

0000 1320H 

0000 1324H 

0000 1328H 

0000 132CH 

0000 1330H 

0000 1334H 

0000 1338H 
through 

0000 134FH 

0000 1350H 

0000 1354H 

0000 1358H 

0000 135CH 

0000 1360H 

0000 1364H 

0000 1368H 

0000 136CH 

0000 1370H 

0000 1374H 

0000 1378H 

0000 137CH 

0000 1380H 

0000 1384H 
through 

0000 13FFH 

PCI 
Configuration 

Space Register 
Number 
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intel· 
Intel® 80303 liD Processor 

Peripheral Memory-Mapped Registers 

Table C-19. Peripheral Memory-Mapped Register Locations (Sheet 6 of 8) 

Intel® 80303 Register 
PCI 

Internal Bus Configuration 
110 Processor Register Description (Name) Size in 

Address Space Register 
Peripheral Bits Number 

Channel a Channel Control Register 32 0000 1400H 

Channel a Channel Status Register 32 0000 1404H 

Reserved 32 0000 1408H 

Channel a Descriptor Address Register 32 0000 140CH 

Channel a Next Descriptor Address Register 32 0000 1410H 

Channel a PCI Address Register 32 0000 1414H 

Channel a PCI Upper Address Register 32 0000 1418H 

Channel a Internal Bus Address Register 32 0000 141CH 

Channel a Byte Count Register 32 0000 1420H 

Channel a Descriptor Control Register 32 0000 1424H en en 
0000 1428H 

OJ 
-0 

Reserved x through -0 
<t: 

0000 143FH -0 
OJ 

Channel 1 Channel Control Register 32 0000 1440H c. c. 
co 

Channel 1 Channel Status Register 32 0000 1444H ~ 
Reserved 32 0000 1448H ~ 

0 
E 

Channel 1 Descriptor Address Register 32 0000 144CH OJ 
~ 

~ Channel 1 Next Descriptor Address Register 32 0000 1450H 0 
<0 e Channel 1 PCI Address Register 32 0000 1454H 
en 
0 

C <Xl 
0 

Channel 1 PCI Upper Address Register 32 0000 1458H OJ 
0 -£ 
<t: Channel 1 Internal Bus Address Register 32 0000 145CH .8 ~ 
0 en 

Channel 1 Byte Count Register 32 0000 1460H en 
~ 

Channel 1 Descriptor Control Register 32 0000 1464H 
-0 
-0 co 

0000 1468H -
0 

Reserved x through 0.. 

0000 147FH * Channel 2 Channel Control Register 32 0000 1480H 
Ui 
c 
~ 

Channel 2 Channel Status Register 32 0000 1484H I-
(jj 

Reserved 32 0000 1488H :J 
~ 

Channel 2 Descriptor Address Register 32 0000 148CH 

Channel 2 Next Descriptor Address Register 32 0000 1490H 

Channel 2 PCI Address Register 32 0000 1494H 

Channel 2 PCI Upper Address Register 32 0000 1498H 

Channel 2 Internal Bus Address Register 32 0000 149CH 

Channel 2 Byte Count Register 32 0000 14AOH 

Channel 2 Descriptor Control Register 32 0000 14A4H 

0000 14A8H 
Reserved x through 

0000 14FFH 
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Intel® 80303 110 Processor 
Peripheral Memory-Mapped Registers 

Table C-19. Peripheral Memory-Mapped Register Locations (Sheet 7 of 8) 

Intel® 80303 Register 
1/0 Processor Register Description (Name) Size in 

Internal Bus 

Peripheral Bits Address 

SDRAM Initialization Register 32 0000 1500H 

SDRAM Control Register 32 0000 1504H 

SDRAM Base Register 32 0000 1508H 

SDRAM Bank 0 Size Register 32 0000 150CH 

SDRAM Bank 1 Size Register 32 0000 1510H 

Reserved 32 0000 1514H 

Reserved 32 0000 1518H 

Reserved 32 0000 151CH 

Reserved 32 0000 1520H 

Reserved 32 0000 1524H 

Reserved 32 0000 1528H 

Reserved 32 0000 152CH 

~ Reserved 32 0000 1530H 
e ECC Control Register 32 0000 1534H C 
0 ECC Log 0 Register 32 0000 1538H () 

~ ECC Log 1 Register 32 0000 153CH 0 
E 
cD ECC Address 0 Register 32 0000 1540H 

::2: 
ECC Address 1 Register 32 0000 1544H 

ECC Test Register 32 0000 1548H 

Flash Base 0 Register 32 0000 154CH 

Flash Base 1 Register 32 0000 1550H 

Flash Bank 0 Size Register 32 0000 1554H 

Flash Bank 1 Size Register 32 0000 1558H 

Flash Wait State 0 Register 32 0000 155CH 

Flash Wait State 1 Register 32 0000 1560H 

Memory Controller Interrupt Status Register 32 0000 1564H 

Refresh Frequency Register 32 0000 1568H 

0000 156CH 
Reserved x through 

0000 15FFH 

Internal Arbitration Control Register 32 0000 1600H 

Master Latency Timer Register 32 0000 1604H 
Internal Multi-Transaction Timer Register 32 0000 1608H 

Arbitration Unit 
0000 160CH 

Reserved x through 
0000 163FH 

BIU Control Register 32 0000 1640H 

Bus Interface BIU Interrupt Status Register 32 0000 1644H 

Unit 0000 1648H 
Reserved x through 

0000 167FH 

C-12 

intel. 

PCI 
Configuration 

Space Register 
Number 

(f) 
(f) 
cD 
-t; 
"0 
<!: 
"0 
cD 
a. a. 
C\l 

!i= 
~ 
0 
E 
cD 

::2: 
a 
<0 
OJ a 
CXl 
cD 
:5 
.9 
(f) 
(f) 
cD 
-t; 
"0 
C\l 

0 
Cl.. 
cD 
iii 
Ui 
c 
C\l 

~ 
Ui 
::J 

::2: 

Must Translate 
PCI address to the 

80960 
Memory-mapped 

Address 

Must Translate 
PCI address to the 

80960 
Memory-mapped 

Address 
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Intel® 80303 liD Processor 
Peripheral Memory-Mapped Registers 

Table C-19. Peripheral Memory-Mapped Register Locations (Sheet 8 of 8) 

Intel@ 80303 Register PCI 
Internal Bus Configuration 

1/0 Processor Register Description (Name) Size in 
Address Space Register Peripheral Bits 

Number 

12C Control Register 32 0000 1680H 

12C Status Register 32 0000 1684H 

12C Slave Address Register 32 0000 1688H Must Translate 

12C Bus 
12C Data Buffer Register 32 0000 168CH PCI address to the 

Interface Unit 12C Clock Control Register 32 0000 1690H 80960 
Memory-mapped 

I~C Bus Monitor Register 32 0000 1694H Address 

0000 1698H 
Reserved x through 

0000 16FFH 

NM I Interrupt Status Register 32 0000 1700H Must Translate 

XINT7 Interrupt Status Register 32 0000 1704H PCI address to the 
80960 

~ 
XINT6 Interrupt Status Register 32 0000 1708H Memory-mapped 

Address 
e See PCI to E 
0 PCI Bridge 
() 

a PCI Interrupt Routing Select Register 32 Configuration 14H 
::: Space 
(j) (0000 1050H) E 
rn Processor Device ID Register 32 0000 1710H 
(j) 

Reserved 32 0000 1714H .c 
0-
·ai Reserved 32 0000 1718H 
a... 
-c GPIO Output Enable Register 32 0000 171CH 
c: en « GPIO Input Data Register 32 0000 1720H 

en 
Q) 

0 -0 
a... GPIO Output Data Register 32 0000 1724H -c « 

0000 1728H -c 
Q) 

Reserved x through 0-
0-

0000 17FFH co 
E 

Accelerator Control Register 32 0000 1800H >. 
(5 

Accelerator Status Register 32 0000 1804H E 
Q) 

Accelerator Descriptor Address Register 32 0000 1808H :2 
0 

Accelerator Next Descriptor Address Register 0000 180CH 
to 

32 (j) 
0 

80960 Source Address 1 Register 32 0000 1810H 
to 
Q) - :E ·c 80960 Source Address 2 Register 32 0000 1814H Sl :::> 

(5 80960 Source Address 3 Register 32 0000 1818H en en 
15 Q) 

(j) 80960 Source Address 4 Register 32 0000 181CH -0 
a; -c 

80960 Destination Address Register 32 0000 1820H 
co 

0 
0 0 « 

Accelerator Byte Count Register 32 0000 1824H a... 
c: 
0 Q) 

·in Accelerator Descriptor Control Register 32 0000 1828H 15 
(ii 

.!.2 
80960 Source Address 5 Register 0000 182CH 

c: 
0. 32 co 
0- ~ « 80960 Source Address 6 Register 32 0000 1830H Cii 

80960 Source Address 7 Register 32 0000 1834H 
::J 
:2 

80960 Source Address 8 Register 32 0000 1838H 

0000 183CH 
Reserved x through 

0000 18FFH 
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