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SPARC CPU-5V Technical Reference Manual Introduction

SECTION 1 INTRODUCTION

1. Getting Started

This SPARC CPU-5V Technical Reference Manual prbvides a comprehensive guide to the
SPARC CPU-5YV board you purchased from FORCE COMPUTERS. In addition, each board
delivered by FORCE includes an Installation Guide.

Please take a moment to examine the Table of Contents of the SPARC CPU-5V Technical

Reference Manual to see how this documentation is structured. This will be of value to you
when looking for information in the future.

1.1 The SPARC CPU-5V Technical Reference Manual Set

When purchased from FORCE, this set includes the SPARC CPU-5V Technical Reference
Manual as well as two additional books. These two books are listed here:

Set of Data Sheets for the SPARC CPU-5V
OPEN BOOT PROM 2.0 MANUAL SET

The Set of Data Sheets for the SPARC CPU-5V contains the following data sheets.

NCR SBus I/O Chipset Data Manual AMD Flash EPROM (AM28F020)
microSPARC-TI User’s Manual (STP1012PGA) Inte]l Flash Memory (28F008SA-L)
SGS-THOMSON MK48T08(B)-10/12/15/20

The OPEN BOOT PROM 2.0 MANUAL SET contains the following three sections.

Open Boot 2.0 Quick Reference FCODE Programs
Open Boot 2.0 Command Reference:

FORCE COMPUTERS Page 1
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1.2 Summary of the SPARC CPU-5V

The SPARC CPU-5V addresses embedded applications where processing performance is as
important as VMEbus throughput. Based on FORCE COMPUTERS FGA-5000 VMEbus to
SBus interface gate array, the SPARC CPU-5V provides high speed VMEbus transfer
capabilities for standard transfers and extended 64-bit MBLT transfers. In addition, the SPARC
CPU-5V implements the capabilities of Sun Microsystems' SPARCstation 5 workstation on a
single-slot VMEbus board.

The SPARC CPU-5V is powerd by the microSPARC-II processor, which delivers a sustained
processing performance of 76 SPECint92 and 65 SPEC{p92. The complete suite of /O
functions includes fast SCSI-2, Ethernet, floppy disk, serial I/O, Centronics parallel I/O and
keyboard/mouse ports making the SPARC CPU-5V the ideal solution for computing and VME
transfer intensive embedded applications.

A complete 64-bit VMEDbus interface and two standard SBus slots enable the expansion of I/O
memory and processing performance with a broad range of off-the-shelf solutions. The
software support for the SPARC CPU-5V ranges from Solaris, the most popular
implementation of the UNIX operating system on a RISC architecture, to sophisticated real-
time operating systems such as VxWorks.

The SPARC CPU-5V is a single board computer combining workstation performance and
functionality with the ruggedness and expandability of an industry-standard single-slot
6U VMEbus board.

Page 2 FORCE COMPUTERS



SPARC CPU-5V Technical Reference Manual Introduction

FIGURE 1. Block Diagram of the SPARC CPU-5V
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13 Specifications

Below is a table outlining the specifications of the SPARC CPU-5V board.

Table 1: Specifications of the SPARC CPU-5V

Processor 85 or 110 MHz microSPARC-II
64.0/76 SPECint92
54.6/ 65 SPECip92

Memory Management Unit SPARC Reference MMU

Data/Instruction Cache 8 Kbyte/16 Kbyte

Main Memory 16-or 64-Mbyte base board DRAM,
expandable to 192 MB with mezzanine
modules

SBus Slots 2

SCSI-2 with DMA to SBus 10 Mbytes/sec fast SCSI-2
1/O on front panel and P2

Ethernet with DMA to SBus 10 Mbits/sec, AM7990 compatible
AUI port on front panel or P2

Parallel Port with DMA to SBus 3,4 Mbytes/sec
1/O on P2 via switch matrix

Floppy Disk Interface 250, 300, 500 Kbytes/sec and 1 Mbyte/sec

‘ 1/O on P2 via switch matrix

Serial /O 2 RS-232 ports, RS-422/48S5 option via
hybrid modules,
T/O on front panel and P2

Keyboard/Mouse Port Sun compatible, on front pane] and P2

Counters/Timers Two 22-bit, 500 ns resolution

Boot Flash Memory 512 Kbyte, on-board programmable
Hardware write protection

User Flash Memory 2 Mbytes, on-board programmable
Hardware write protection

RTC/NVRAM/Battery M48T08

Page 4 FORCE COMPUTERS
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Table 1: Specifications of the SPARC CPU-5V (Continued)

‘VMEbus Interface 64-bit master/slave
Master A32, A24, Al6
D64, D32, D16, D8
MBLT, BLT
Slave A32, A24, A16
D64, D32, D16, D8
MBLT, BLT, UAT
Additional Features Reset and Abort switches
Status LEDs, HEX display, Rotary switch,
Power-on reset circuitry, Voltage sensor
Firmware OpenBoot with diagnostics
Power Consumption +5V 50A
(no SBus Modales installed) +12V/-12V 0.7/02A
Environmental Conditions
Temperature (Operating) 0°C to +55° C
Temperature (Storage) -40°C to +85° C
Humidity 0% to 95% noncondensing
Board Size Single-Slot 6U form factor
160.00 x 233.35 mm
6.29 x 9.18 inches
FORCE COMPUTERS Page 5
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1.3.1 Ordering Information

This next page contains a list of the product names and their descriptions.

Table 2: Ordering Information

Catalog Name Product Description

——
—

CPU-5V/16-110-2 110 MHz microSPARC-II CPU board with 16-Mbyte base
board DRAM, 2-Mbyte User Flash Memory, SCSI, Ethernet,
fioppy disk, parallel and 2 serial I/O ports, 64-bit VMEbus
interface, 2 SBus slots, OpenBoot firmware. Installation guide

included.

CPU-5V/16-85-2 as above, except 85 MHz microSPARC-II.

CPU-5V/64-110-2 as above, except 110 MHz microSPARC-II and 64-Mbyte base
board DRAM.

CPU-5V/64-85-2 as above, except 85 MHz microSPARC-II.

MEM-5/16 16-Mbyte mezzanine memory module for use on the SPARC
CPU-5V. Up to two memory modules can be used.

MEM-5/64 64-Mbyte mezzanine memory module for use on the SPARC
CPU-5V. Up to two memory modules can be used.

SBus Modules

SBus/GX Color 2-D and 3-D wireframe accelerator 1152x900, 8 bits per
pixel, single SBus slot.

SBus/TGX Color 2-D and 3-D wireframe high performance graphics accel-
erator up to 1152x900, 1-Mbyte VRAM, 8 bits per pixel, single
SBus slot.

SBus/TGX+ Color 2-D and 3-D wireframe high performance graphics accel-
erator up to 1600x1280, 4-Mbyte VRAM, 8 bits per pixel, dou- -
ble buffering, single SBus slot.

SBus/FP 6U front panel for up to 2 SBus cards.

Accessories

CPU-5V/TM Technical Reference Manual Set for CPU-5V including Open-
Boot User’s Manual and a detailed hardware description.

IOBP-10 1/0 backpanel on VMEbus P2 with flat cable connectors for
Ethernet, SCSI, serial /O and parallel/floppy disk interface for
use with the CPU-5V.

Serial-2CE Serial adapter cable 26-pin micro D-Sub to 25-pin D-Sub for
use with the CPU-5V.

Page 6 FORCE COMPUTERS
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Table 2: Ordering Information (Continued)

Catalog Name Product Description

FHOO3/SET Hybrid modules for RS-422 serial I/O configuration.

FHOOS/SET Hybrid modules for RS-485 serial I/O configuration.

Software

Solaris 2.x/CPU-5V Solaris 2.x package with Desktop Right-To-Use license, VME-
bus driver on tape. Please contact your local sales representa-
tive for current version information.

Solaris 2.x/Client-RTU Solaris 2.x Desktop Right-To-Use license. Without media.
Please contact your local sales representative for current ver-
sion information.

Solaris 2.x/Server-RTU-up Solaris 2.x Desktop to Workgroup Server Right-To-Use
upgrade license. Without media. Please contact your local sales
representative for current version information.

Solaris 2.x/UM Solaris 2.x operating system user manual. Please contact your
local sales representative for current version information.

Solaris 1.x/CPU-5V Solaris 1.x package with Right-To-Use license, VMEbus driver
on tape. Please contact your local sales representative for cur-
rent version information.

Solaris 1.x/CPU-5V/RTU Solaris 1.x Right-To-Use license. Without media. Please con-
tact your local sales representative for current version informa-
tion.

Solaris 1.x/CPU-5V/UU- Solaris 1.x multiuser Right-To-Use license. Without media.

RTU Please contact your local sales representative for current ver-
sion information.

Solaris 1.x/UM Solaris 1.1 operating system user manual. Please contact your
local sales representative for current version information.

VxWorks/DEV SPARC prod- | VxWorks development package for SPARC host and target.

ucts Please contact your local sales representative for current ver-
sion information.

VxWorks/BSP CPU-5V VxWorks board support package for CPU-5V. Please contact
your local sales representative for current version information.

FORCE COMPUTERS Page 7
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14

History of the Manual

Below is a description of the publication history of this SPARC CPU-5V Technical Reference

Manual.

Table 3: History of Manual
Revision No. Description Date
1 First Print April 1995
Page 8 FORCE COMPUTERS
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SECTION 2 INSTALLATION

2. Introduction

This Installation Section provides guidelines for powering up the SPARC CPU-5V board. The
Installation Section, which you have in your hand now, appears both as Section 2 of the SPARC
CPU-5V Technical Reference Manual and as a stand-alone Installation Guide. This stand-
alone Installation Guide is delivered by FORCE COMPUTERS with every board. The SPARC
CPU-5V Technical Reference Manual provides a comprehensive hardware and software guide
to your board and is intended for those persons who require complete information.

2.1 Caution

Please read this Installation Section before installing the board. Take a moment to examine the
Table of Contents to see how this documentation is structured. This will be of value to you
when looking for specific information in the future.

2.2 Location Diagram of the SPARC CPU-5V Board

A location diagram showing the important components on the top side of the CPU-5V appears
on the next page. On the page next to it, there is a location diagram showing the bottom side of
the CPU-5V. Both of these diagrams show only the components on the board which are of
interest to the user.

FORCE COMPUTERS Page 9
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Diagram of the CPU-5V (Top View)

FIGURE 2.
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FIGURE 3. Diagram of the CPU-5V (Bottom View)
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23 Before Powering Up
Before powering up, please make sure that the default switch settings are all set according to
the table below. Check these switch settings before powering up the SPARC CPU-5V because

the board is configured for power up according to these default settings. For the position of the
switches on the board, please see “Diagram of the CPU-5V (Top View)” on page 10.

23.1 Default Switch Settings

Table 4: Default Switch Settings

Diagram of Switch . Default .
with Default Setting | S" 10 | Setting Function
SWITCH 4 (Serial A Configuration)
SwW4-1 ON On = SER_TRXCA to TXC_A_CONN (Pin 24)

Off = SER_RTS_A to TXC_A_CONN (Pin 24)

SW4

SW4-2 OFF On = CTS_A_CONN (Pin 5) to SER_RTXCA and
Pullup to SER_CTSA

Off = RTXC_A_CONN (Pin 17) to SER_RTXCA and
CTS_A_CONN (Pin 5) to SER_CTSA

SwW4-3 OFF On =SER_TRXCA to RTS_A_CONN (Pin 4)
Off = SER_RTS_A to RTS_A_CONN (Pin 4)

SwW4-4 OFF RESERVED

SWITCH SWS5 (Controls Serial Channel B)

SW5-1 ON On = SER_TRXCB to TXC_B_CONN (Pin 25)

Off = SER_RTS_B to TXC_B_CONN (Pin 25)
SWS SWs-2 OFF On =CTS_B_CONN (Pin 13) to SER_RTXCB and

Pullup to SER_CTSB

Off = RTXC_B_CONN (Pin 22) to SER_RTXCB and
CTS_B_CONN (Pin 13) to SER_CTSB

SW5-3 OFF On = SER_TRXCB to RTS_B_CONN (Pin 19)
Off = SER_RTS_B to RTS_B_CONN (Pin 19)

SW54 OFF RESERVED

Page 12 FORCE COMPUTERS
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Table 4: Default Switch Settings (Continued)

Diagram of Switch . Default .
. . Switches . Function
with Default Setting Setting
SWe6-1 OFF On = SCSI-Term Front Pane] disabled
SW Off = SCSI-Term Front Panel antomatic
6 SW6-2 OFF On = SCSI-Term VME P2 disabled
Off = SCSI-Term VME P2 enabled
off 1
Off 2 SW6-3 OFF On = Write Boot Flash enabled
Off 3 Off = Write Boot Flash disabled
Off 4 )
SwWe-4 OFF On = Write User Flash enabled
Off = Write User Flash disabled
SW7-1 ON On = RESET Switch enabled
Off = RESET Switch disabled
SW7 SW7-2 ON On = ABORT Switch enabled
] Off = ABORT Switch disabled
2 SW7-3 ON On = VME_SYSRESET input enabled
3 Off = VME_SYSRESET input disabled
4 SW74 ON On = VME_SYSRESET output enabled (See “VMEbus
SYSRESET Enable/Disable” on page 15)
Off = VME_SYSRESET output disabled
SWg-1 OFF On = LCA Configuration Mode Download
Off = LCA Configuration Mode Serial PROM
SWS SW3-2 ON On = VME Slot 1 Function enabled
Off = VME Slot 1 Function disabled (See “VMEbus
SYSRESET Enabie/Disable” on page 15)
SW38-3 OFF On = Power Sense 4.5V
Off = Power Sense 4.75V
SWg-4 OFF Reserved

FORCE COMPUTERS
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24 Powering Up

The initial power up can easily be done by connecting a terminal to ttya (serial port A). The
advantage of using a terminal is that no frame buffer, monitor, or keyboard is used for initial
power up, which facilitates a simple start up.

Please see the chapter “OpenBoot Firmware” on page 20 for more detailed information on
booting the system.

24.1 VME Slot-1 Device

The SPARC CPU-5V can be plugged into any VMEbus slot; however, the default
configuration sets the board as a VME slot-1 device, which functions as VME system
controller. To configure your CPU-5V in order that it is not a VME slot-1 device, the default
configuration must be changed so that SW8-2 is OFF. In that case, it would also be necessary
to change the SW7-4 to OFF, so that the VME_SYSRESET output is disabled.

CAUTION

Before installing the SPARC CPU-5V in a miniforce chassis, please first disable the VMEbus
System Controller function by setting switch SW8-2 to OFF and also setting SW7-4 to OFF.
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24.2 VMEDbus SYSRESET Enable/Disable

2421  SYSRESET Input

An external SYSRESET generates an on-board RESET in the default switch setting, i.e., SW7-
3 is ON. When SW7-3 is OFF, the external SYSRESET does not generate an on-board RESET.

24.2.2 SYSRESET Output

An on-board RESET drives the SYSRESET signal to the VMEDbus to low in the default switch
setting, i.e., SW7-4 is ON. When SW7-4 is OFF, an on-board RESET doesn’t drive the
SYSRESET signal to the VMEbus to low.

CAUTION

Do not switch SW7-4 (SYSRESET output) to ON and SW8-2 (VMEDbus Slot-1 device) to OFF
at the same time.

The VMEDbus Specification requires that if SYSRESET is driven, the SYSRESET signal shall
be driven low for at least 200 ms. However, when the CPU-5V is not a VMEDbus slot-1 device
and the SYSRESET output signal is enabled, then the CPU-5V no longer conforms with this
rule.

By default, the SYSRESET output is enabled. In this case it generates the SYSRESET signal
to the VMEDbus.

243 Serial Ports

By default, both serial ports are configured as RS-232 interfaces. It is also possible to
configure both ports as RS-422 or RS-485 interfaces. This optional configuration is achieved
with the special FORCE Hybrids FH-003 and FH-005.

The chapter “Default Switch Settings” on page 12 shows the necessary switch settings for
RS-232 operation, where SW4 controls serial port A and SW35 controls serial port B. Please
check that the switches are set accordingly.
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244 RESET and ABORT Key Enable

To enable the RESET and the ABORT functions on the front panel, set switches SW7-1
(RESET) and SW7-2 (ABORT) to ON.

245 SCSI Termination

2451 SCSI Termination at the Front Panel
Termination at the front panel for the SCSI interface is automatic when SW6-1 is OFF. This is
the default setting. Automatic means that when a SCSI cable is plugged into the front panel

connector, the termination is automatically disabled. When there is no SCSI cable plugged into
the front panel, then the termination is automatically enabled.

24.5.2 SCSI Termination at P2

Termination at the VMEbus P2 for the SCSI interface is enabled when SW6-2 is OFF. This is
the default setting.

CAUTION

When installing the SPARC CPU-5V in a MICROFORCE chassis, please first disable the
SCSI termination by switching SW6-1 and SW6-2 to ON.
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24.6 Boot Flash Memory Write Protection

Both of the Boot Flash Memory devices are write protectable via the switch SW6-3. When
SW6-3 is OFF, the devices are write protected.

2.4.7 User Flash Memory Write Protection

The User Flash Memory devices are write protectable via SW6-4. When SW6-4 is OFF, the
User Flash Memory devices are write protected.

24.8 Reserved Switches

SW4-4, SW5-4, and SW8-4 are reserved for test purposes.
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249 Parallel Port or Floppy Interface via VME P2 Connector

Via a 16-pin configuration switch matrix, it is possible for either the parallel port interface or
the floppy interface to be available on the VME P2 connector.

The default setting enables the floppy interface via the VME P2 connector, with the
configuration switch matrix plugged into B1 and B2. This means, of course, that by default the
parallel port interface is not available via the VMEbus P2 connector.

To enable the parallel port interface via the VME P2 connector, plug the configuration switch

mmttes S amalats Y oA D2
111all lA 111 DUVACL D4 dilld DJ.

FIGURE 4. Floppy Interface Via VME P2 Connector

B3 B2 B1

® ® ® ©® ® ® © o ° ° o

CPU-5V Board
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2.4.10 Ethernet via Front Panel or VME P2 Connector

Via an 8-pin configuration switch matrix, it is either possible for the Ethernet interface to be
available via the front panel or the VME P2 connector. The default configuration provides the
Ethernet through the front panel connector.

In order to have the Ethernet interface accessible via the VME P2 connector, the default
configuration must be changed.

By default, the Ethernet interface is available through the front panel with the configuration
switch matrix plugged into connectors B12 and B13.

To configure the Ethernet interface to be accessible from the VMEbus P2 connector, the
configuration switch matrix must be plugged into connectors B11 and B12.

FIGURE 5. Ethernet Interface via Front Panel

B11 B12 B13

CPU-5V Board

WARNING: When the Ethernet interface is configured via VMEbus P2, do not connect
the Ethernet at the front panel.
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2.5 OpenBoot Firmware

This chapter describes the use of OpenBoot firmware. Specifically, you will read how to
perform the following tasks.

. Boot the System

. Run Diagnostics

. Display System Information
. Reset the System

. OpenBoot Help

For detailed information concerning OpenBoot, please see the OPEN BOOT PROM 2.0
MANUAL SET. This manual is included in the SPARC CPU-5V Technical Reference Manual
Set.

2.5.1 Boot the System

The most important function of OpenBoot firmware is booting the system. Booting is the
process of loading and executing a stand-alone program such as the operating system. After it
is powered on, the system usually boots automatically after it has passed the Power On SelfTest
(POST). This occurs without user intervention.

If necessary, you can explicitly initiate the boot process from the OpenBoot command
interpreter. Automatic booting uses the default boot device specified in non-volatile RAM
(NVRAM); user initiated booting uses either the default boot device or one specified by the
user.

To boot the system from the default boot device, type the following command at the Forth
Monitor prompt.

ok boot

or, if you are at the Restricted Monitor Prompt, you have to type the following:

>b
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The boot command has the following format:

boot [device-specifier] [filename] [-ah]

The optional parameters are described as follows.

[device-specifier] The name (full path or alias) of the boot device. Typical values
are cdrom, disk, floppy, net or tape.

[filename] The name of the program to be booted. filename is relative to the
root of the selected device. If no filename is specified, the boot
command uses the value of boot-file NVRAM parameter. The
NVRAM parameters used for booting are described in the

following chapter.
[-a] -a prompt interactively for the device and name of the boot file.

[-h] -h halt after loading the program.

NoTE: These options are specific to the operating system and may differ from system to system.

To explicitly boot from the internal disk, type:

ok boot disk

or at the Restricted Monitor prompt:

> b disk

FORCE COMPUTERS Page 21



Installation SPARC CPU-5V

To retrieve a list of all device alias definitions, type devalias at the Forth Monitor command
prompt. The following table lists some typical device aliases:

Table 5: Device Alias Definitions

Alias Boot Path Description
disk Emmstus?Tpdma/esp/sd&O Default disk (Jl-st internal) SCSI-ID 3 B
disk3 fiommu/sbus/espdma/esp/sd@3,0 First internal disk SCSI-ID 3
disk2 fiommu/sbus/espdma/esp/sd @2,0 Additional internal disk SCSI-ID 2
disk1 fiommu/sbus/espdma/esp/sd@1,0 External disk SCSI-ID 1
disk0 fiommu/sbus/espdmalesp/sd @0,0 External disk SCSI-ID 0
tape fiommw/sbus/espdma/esp/st@4,0 First tape drive SCSI-ID 4
tape0 Hiommu/sbus/espdma/esp/st@4,0 First tape drive SCSI-ID 4
tapel fiommu/sbus/espdmalesp/st@5,0 Second tape drive SCSI-ID 5
cdrom fiommu/sbus/espdma/esp/sd @6,0:d CD-ROM partition d, SCSI-ID 6
net fiommu/sbus/ledma/le Ethernet
floppy /obio/SUNW,fdtwo Floppy drive
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2.5.2 NVRAM Boot Parameters

The OpenBoot firmware holds configuration parameters in NVRAM. At the Forth Monitor
prompt, type printenv to see a list of all available configuration parameters. The OpenBoot
command setenv may be used to set these parameters.

setenv [configuration parameter] [value]

This information refers only to those configuration parameters which are involved in the boot
process. The following table lists these parameters.

Table 6: Setting Configuration Parameters

Parameter Default Value Description
auto-boot? m?e n If true, booT;;omancally aftér power on or feser_
boot-device disk Device from which to boot
boot-file empty string File to boot
diag-switch? false If true, run in diagnostic mode
diag-device net Device from which to boot in diagnostic mode
diag-file empty string File to boot in diagnostic mode

When booting an operating system or another stand-alone program, and neither a boot device
nor a filename is supplied, the boot command of the Forth Monitor takes the omitted values
from the NVRAM configuration parameters. If the parameter diag-switch? is false, boot-device
and boot-file are used. Otherwise, the OpenBoot firmware uses diag-device and diag-file for
booting.

For a detailed description of all NVRAM configuration parameters, please refer to the OPEN
BOOT PROM 2.0 MANUAL SET.
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253 Diagnostics

At power on or after reset, the OpenBoot firmware executes POST. If the NVRAM
configuration parameter diag-switch? is true for each test, a message is displayed on a terminal
connected to the first serial port. In case the system is not working correctly, error messages
indicating the problem are displayed. After POST, the OpenBoot firmware boots an operating
system or enters the Forth Monitor if the NVRAM configuration parameter auto-boot? is false.

The Forth Monitor includes several diagnostic routines. These on-board tests let you check
devices such as network controller, SCSI devices, floppy disk system, memory, clock and
instalied SBus cards. User instalied devices can be tested if their firmware inciudes a seiftest
routine.

The table below lists several diagnostic routines.

Page 24 FORCE COMPUTERS



SPARC CPU-5V Installation

Table 7: Diagnostic Routines

Command Description
probe-scsi Identify devices connected to the on-board SCSI bus
probe-scsi-all [device-path) Perform probe-scsi on all SCSI buses installed in the

system below the specified device tree node. (If
device-path is omitted, the root node is used.)

test device-specifier Execute the specified device’s selftest method. device-
specifier may be a device path name or a device alias.
For example:

test net - test network connection

test fmemory - test number of megabytes specified in
the selftest-#megs NVRAM parameter or test all of
memory if diag-switch? is true

test-all [device-speciﬁer] Test all devices (that have a built-in selftest method)
below the specified device tree node. (If device-path
is omitted, the root node is used.)

watch-clock Monitor the clock function

watch-net Monitor network connection

To check the on-board SCSI bus for connected devices, type:

ok probe-sesi
Target 3

Unit 0 Disk MICROP 1684-07MB1036511AS0C1684
ok

To test all the SCSI buses installed in the system, type:

ok probe-scsi-all
fiommu @0,10000000/sbus @0,10001000/esp@2,100000
Target 6
Unit 0 Disk Removable Read Only Device SONY CD-ROM CDU-8012 3.1a

fiommu@0,10000000/sbus @0,10001000/espdma @4,8400000/esp @4,8800000
Target 3
Unit 0 Disk MICROP 1684-07TMB1036511AS0C1684

ok

The actual response depends on the devices on the SCSI buses.
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To test a single installed device, type:

ok test device-specifier

This executes the device method name selftest of the specified device node.
device-specifier may be a device path name or a device alias as described in Table 5, “Device
Alias Definitions,” on page 22.The response depends on the selftest of the device node.

To test a group of installed devices, type:

oK test-all

All devices below the root node of the device tree are tested. The response depends on the
devices that have a selftest routine. If a device specifier option is supplied at the command line,
all devices below the specified device tree node are tested.

When you use the memory testing routine, the system tests the number of megabytes of
memory specified in the NVRAM configuration parameter selftest-#megs. If the NVRAM
configuration parameter diag-switch? is true, all memory is tested.

ok test /memory
testing 32 megs of memory at addr 0 27
ok

The command test-memory is equivalent to test /memory. In the example above, the first number (0)
is the base address of the memory bank to be tested, the second number (27) is the number of
megabytes remaining. If the CPU board is working correctly, the memory is erased and tested
and you will receive the ok prompt. If the PROM or the on-board memory is not working, you
receive one of a number of possible error messages indicating the problem.

To test the clock function, type:

ok watch-clock

Watching the ‘seconds’ register of the real time clock chip.
It should be ‘ticking’ once a second.

Type any key to stop.

22

ok

The system responds by incrementing a number once a second. Press any key to stop the test.

Page 26 FORCE COMPUTERS



SPARC CPU-5V Installation

To monitor the network connection, type:

ok watch-net

Using AUI Ethernet Interface

Lance register test — succeeded.

Internal loopback test -- succeeded.

External loopback test -- succeeded.

Looking for Ethernet packets.

‘.’ is a good packet. ‘X’ is a bad packet.

Type any key to stop.
X X

ok

£6

The system monitors the network traffic, displaying “.” each time it receives a valid packet and
displaying “X” each time it receives a packet with an error that can be detected by the network
hardware interface.
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254 Display System Information

The Forth Monitor provides several commands to display system information. These
commands let you display the system banner, the Ethernet address for the Ethernet controller,
the contents of the ID PROM, and the version number of the OpenBoot firmware.

The ID PROM contains information specific to each individual machine, including the serial
number, date of manufacture, and assigned Ethernet address.

The following table lists these commands.
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Table 8: Commands to Display System Information

Command Description
banner ]_)E;-ﬂay system banner.
show-sbus Display list of installed and probed SBus
devices.
.enet-addr Display current Ethernet address.
.idprom Display ID PROM contents, formatted.
.traps Display a list of SPARC trap types.
.version Display version and date of the Boot PROM.
show-devs Display a list of all device tree nodes.
devalias Display a list of all device aliases.
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2.5.5 Reset the System

If your system needs to be reset, you either press the reset button on the front panel or, if you
are in the Forth Monitor, type reset on the command line.

OK reset

The system immediately begins executing the Power On SelfTest (POST) and initialization
procedures. Once the POST finishes, the system either boots automatically or enters the Forth
Monitor, just as it wouid have done afier a power-on cycie.

2.5.6 OpenBoot Help

The Forth Monitor contains an on-line help. To get this, type:

OK help

Enter ‘help command-name’ or ‘help category-name’ for more help
(Use ONLY the first word of a category description)

Examples: help select -or- help line

Main categories are:

File download and boot

Resume execution

Diag (diagnostic routines)

Power on reset

>-prompt

Floppy eject

Select IO devices

Ethernet

System and boot configuration parameters

Line editor

Tools (memory,numbers,new commands,loops)

Assembly debugging (breakpoints,registers,disassembly,symbolic)
Sync (synchronize disk data)

Nvramrc (making new commands permanent)

ok

A list of all available help categories is displayed. These categories may also contain
subcategories. To get help for special forth words or subcategories just type help [name]. An
example is shown on the next page.
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An example of how to get help for special forth words or subcategories:

oK help tools

Category: Tools (memory,numbers,new commands,loops)
Sub-categories are:

Memory access

Arithmetic

Radix (number base conversions)

Numeric output

Defining new commands

Repeated loops

ok

0k help memory

Category: Memory access

dump ( addr length -- ) display memory at addr for length bytes
fill (addr length byte -- ) fill memory starting at addr with byte
move ( src dest length — ) copy length bytes from src to dest address
map? ( vaddr -- ) show memory map information for the virtual address
1? (addr -- ) display the 32-bit number from location addr

w? ( addr - ) display the 16-bit number from location addr

¢? (addr -- ) display the 8-bit number from location addr

1@ (addr - n ) place on the stack the 32-bit data at location addr
w@ ( addr - n ) place on the stack the 16-bit data at location addr
¢@ (addr - n ) place on the stack the 8-bit data at location addr
1! (n addr - ) store the 32-bit value n at location addr

w! (n addr - ) store the 16-bit value n at location addr

¢! (n addr -- ) store the 8-bit value n at location addr

ok

The on-line help shows you the forth word, the parameter stack before and after execution of
the forth word ( before - after), and a short description.

The on-line help of the Forth Monitor is located in the boot PROM, so there is not an online
help for all forth words.
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2.6 Front Panel
FIGURE 6. Diagram of the Front Panel
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2.6.1 Features of the Front Panel
The features listed below are described in detail in Section 3 of the SPARC CPU-5V Technical
Reference Manual. '
Table 9: Front Panel Layout
Device Function Name

Switch Reset T RESET

Switch Abort ABORT

HEX. Display Diagnostic DIAG

Rotary Switch User defined MODE

LED/LED RUN/HALT RUN

VME Busmastet/SYSFAIL BM

LED/LED Software programmable 01

Mini DIN Connector Keyboard/Mouse KBD

Serial Connector Serial Interfaces SERIAL A+B

SCSI Connector SCSI Interface scsl

D-Sub Connector Ethemet ETHERNET
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2.7 SPARC CPU-5V Connectors
The connectors on the SPARC CPU-5V are listed in the following table.
Table 10: SPARC CPU-5V Connectors
. . Manufacturer Part
Function Location Type
Number

Bhemet Front Panel 15-pin D-Sub AMP 7478454

Serial Port A + B *Front Panel 26-pin Fine Pitch AMP 749831-2

scsI Front Panel 50-pin Fine Pitch AMP 749831-5

Keyboard/Mouse Front Panel 8-pin Mini DIN AMP 749232-1

SBus Slot2 P3 96-pin SMD FUJITSU FCN-234J096-G/V

(SBus Slave Select 1)

SBus Slot3 P4 96-pin SMD FUJITSU FCN-234J096-G/V

(SBus Slave Select 2)

VMEbus P1 Pl 96-pin VGA Various

VMEbus P2 P2 96-pin VGA Various
The following pages show the pinouts of the connectors.
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271 Ethernet Connector Pinout

The following table is a pinout of the Ethernet connector. The figure below shows the Ethernet
connector and pin numbers.

FIGURE 7.

Table 11: Ethernet Connector Pinout

Pin

Funetion

Analog GND

Collision+

Transmit Data+

Analog GND

Receive Data+

Analog GND

N.C.

Analog GND

Collision-

10

Transmit Data-

11

Analog GND

12

Receive Data-

13

+12VDC

14

Analog GND

15

N.C.

Pinout of the Ethernet Cable Connector

.

¢ @ E M EE EE®N
15 H H B B B B NS

)
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2.7.2

The following table is a pinout of the serial port connector. The figure on the next page shows

Serial Port A and B Connector Pinout

the serial port connector and location of the pin numbers.

Table 12: Serial Port A and B Connector Pinout

Pin | Signal | Direction Port Description
——

1 none none A Not connected

2 TD o@t ) A Transmit Data

3 RD input A Receive Data

4 RTS output A Request To Send

5 CTS input A Clear To Send

6 DSR input A Data Set Ready

7 SG none A Signal Ground

8 DCD input A Data Carrier Detect

9 none none Not connected

10 none none Not connected

1 SDTR output B Secondary Data Terminal Ready

12 SDCD input B Secondary Data Carrier Detect

13 SCTS input B Secondary Clear To Send

14 STD output B Secondary Transmit Data

15 TC input A Transmit Clock: DCE source

16 SRD input B Secondary Receive Data

17 RC input A Receive Clock

18 STC input B Secondary Transmit Clock

19 SRTS output B Secondary Request To Send

20 DTR output A Data Terminal Ready

21 SDSR input B Secondary Data Terminal Ready*

22 SRC input B Secondary Receive Clock*

23 SSG none B Secondary Signal Ground

24 TC output A Transmit Clock: DTE source

25 STC output B Transmit Clock: DTE source
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FIGURE 8. Serial Ports A and B Connector Pinout
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273

SCSI Connector Pinout

The following table is a pinout of the SCSI connector. The figure on the next page shows the

SCSI connector and location of the pin numbers.

Table 13: SCSI 50-Pin Connector

Pin No. Signal Pin No. Signal
1 oD 26 SCSI Data &
2 GND 27 SCSI Data 1
3 GND 28 SCSI Data 2
4 GND 29 SCSI Data 3
5 GND 30 SCSI Data 4
6 GND 31 SCSI Data 5
7 GND 32 SCSIData 6
8 GND 33 SCSIData 7
9 GND 34 SCSIDP
10 GND 35 GND
1 GND 36 DISABLE

TERM
12 NC. 37 NC.
13 NC. 38 TERMPWR
14 NC. 39 N.C.
15 GND 40 GND
16 GND 41 SCSI ATN
17 GND 42 GND
18 GND 43 SCSIBSY
19 GND 44 SCSI ACK
20 GND 45 SCSIRST
21 GND 46 SCSIMSG
2 GND 47 SCSI SEL
23 GND 48 SCSICD
24 GND 49 SCSIREQ
25 GND 50 Scs110
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Pinout of SCSI Connector

FIGURE 9.
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2.74 Keyboard/Mouse Connector Pinout

The following table is a pinout of the keyboard/mouse connector.The keyboard and mouse
port is available on the front panel via a Mini DIN connector.

Table 14: Keyboard/Mouse Connector Pinout

Pin Function
—— —
1 GND
2 GND
3 +5VDC
4 Mouse In
5 Keyboard Out
6 Keyboard In
7 Mouse Out
8 +5VDC
FIGURE 10. Keyboard/Mouse Connector
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2.7.5 VME P2 Connector Pinout
The following table is a pinout of the VME P2 connector.
Table 15: VME P2 Connector Pinout
Row C Row C
PIN Row A (Floppy drive available via (Parallel Port available via
switch matrix connected switch matrix connected to
to sockets B1 & B2) sockets B2 & B3)
1 SCSI Data 0 FLPY DENSEL CENTR DS =
2 SCSI Data 1 FLPY DENSENSE CENTR DO
3 SCSI Data 2 CENTR D1 CENTR D1
4 SCSI Data 3 FLPY INDEX CENTR D2
5 SCSI Data 4 FLPY DRVSEL CENTR D3
6 SCSI Data 5 CENTR D4 CENTR D4
7 SCSI Data 6 CENTR D5 CENTR D5
8 SCSI Data 7 FLPY MOTEN CENTR D6
9 SCSIDP FLPY DIR CENTR D7
10 GND FLPY STEP CENTR ACK
11 GND FLPY WRDATA CENTR BSY
12 GND FLPY WRGATE CENTR PE
13 TERMPWR FLPY TRACKO CENTR AF
14 GND FLPY WRPROT CENTR INIT
15 GND FLPY RDDATA CENTR ERR
16 SCSI ATN FLPY HEADSEL CENT SLCT IN
17 GND FLPY DISKCHG CENTR SLCT
18 SCSIBSY FLPY EJECT NC.
19 SCSI ACK ETH +12V ETH +12V
20 SCSIRST GND GND
21 SCSIMSG GND GND
2 SCSISEL ETHREC+Y ETH REC+”)
23 SCSICD ETH REC-* ETHREC-? .
24 SCSIREQ ETH TRA+" ETH TRA+%
25 SCSI IO ETHTRA-" ETH TRA-“
26 Mouse IN ETH COL+~ ETH COL+?
27 Keyboard OUT ETH COL-* ETH coL-
28 Keyboard IN GND GND
29 TXD Port A TXD Poxt B TXD Port B
30 RXD Port A RXD Port B RXD Port B
31 RTS Port A RTS Port B RTS Port B
2 CTSPort A CTS Port B CTS Port B
FORCE COMPUTERS Page 41



Installation SPARC CPU-5V

2.7.6 The IOBP-10 Connectors

The IOBP-10 is an I/O back panel on VMEbus P2 with flat cable connectors for SCSI, serial
1/O, Centronics/floppy interface, and a micro D-Sub connector for an Ethernet interface. This
back panel can be plugged into the VMEbus P2 connector. The diagram below shows all the
connectors. This IOBP-10 back panel is especially designed for the SPARC CPU-5V. Do not
use any other I/O back panels on the SPARC CPU-5V, for example, the IOBP-1.

FIGURE 11. The IOBP-10

P3
aBc|1 2 1 2 1 2 P2
b 1 2

13 M

AUDIO/SERIAL
M
n?
g B M
Pe FLOPPY 9 @
ETHERNET CENTRONICS
2 9 50
SCSI

P{

The pinouts of the connectors (P1) ... (P6) are shown in the following tables.

CAUTION

This IOBP-10 back panel is especially designed for the SPARC CPU-5V. Do not use any other
I/O back panels on the SPARC CPU-5YV, for example, the IOBP-1.
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Table 16: IOBP-10 P1 Pinout
Signal for i
R(zw Signal R%W Signal R%W fgll;ppy ) pi‘ﬁ'ﬁfl g)cflrt
Interface Interface

1 SCST Data 0 1 NC. | 1 FPY DENSEL CENTR DS
2 SCSI Data 1 2 GND 2 FPY DENSENS | CENTR Data 0
3 SCSI Data 2 3 N.C.. 3 N.C. CENTR Data 1
4 SCSI Data 3 4 NC. 4 FPY INDEX CENTR Data 2
5 SCSIDaa4 || 5 N.C. 5 FPY DRVSEL CENTR Data 3
6 SCSI Data 5 6 NC. 6 N.C. CENTR Data 4
7 SCSI Data 6 7 NC. 7 N.C. CENTR Data 5
8 SCSI Data 7 8 NC. 8 FPY MOTEN CENTR Data 6
9 SCSIDP 9 N.C. 9 FPY DIR CENTR Data 7
10 | GND 10 N.C. 10 | FPY STEP CENTR ACK
11 GND 11 NC. 11 FPY WRDATA CENTR BSY
12 GND 12 GND 12 | FPY WRGATE CENTR PE
13 | TERMPWR 13 N.C. 13 | FPY TRACKO CENTR AF
14 | GND 14 N.C. 14 | FPY WRPROT CENTR INIT
15 GND 15 NC. 15 | FPY RDDATA CENTR ERR
16 | SCSIATN 16 NC. 16 | FPYHEADSEL | CENTR SLCTIN
17 GND 17 N.C. 17 | FPYDISKCHG | CENTR SLCT
18 SCSIBSY 18 N.C. 18 | FPYEJECT RESERVED
19 SCSI ACK 19 N.C. | 19 |+12vDC? +12VDC 2
20 | SCSIRST 20 N.C. 20 | GND GND
21 SCSIMSG 21 N.C. 21 GND GND
22 | SCSISEL 22 GND 22 | ETHREC+? ETH REC+ 2
23 SCSICD 23 N.C. 23 | ETHREC-?2 ETH REC- 2
24 SCSIREQ 24 N.C. 24 ETH TRA+ 2 ETH TRA+ 2
25 SCSIIO 25 N.C. 25 ETH TRA- 2 ETH TRA- 2
26 | Mouse IN 26 N.C. 26 | ETHCOL+?2 ETH COL+2
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Table 16: IOBP-10 P1 Pinout (Continued)

Signal for Signal for

ng Signal R%W Signal R(():W Floppy . Parallel Po;'t

Interface Interface

27 Keyboard T 27 N.C. 27 | ETHCOL-2 ETH COL- 2

Out

28 Keyboard In 28 N.C. 28 GND GND

29 TxD Port A 29 N.C. 29 TxD Port B TxD Port B

30 RxD Port A 30 _ N.C. 30 RxD Port B RxD Port B

31 RIS Port A 31 GND 31 RTS Port B RTS Port B

32 CTS Port A 32 N.C. 32 CTS Port B CTS Port B

1) For further information, see “Floppy Interface Via VME P2 Connector” on page 18
2) For further information, please see “Ethernet Interface via Front Panel” on page 19
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Table 17: IOBP-10 P2 Pinout (SCSI)

;‘: Signal ;‘;‘ Signal
1 GND 2 | sCSiDaa0 |
3 GND 4 | SCSIDatal
5 GND 6 | SCSIData2
7 GND 8§ | SCSIData3
9 GND 10 | SCSIData4
1 GND 12 | SCSIData5
13 GND 14 | SCSIData6
15 GND 16 | SCSIData7
17 GND 18 | SCSIDP
19 GND 20 | GND
21 GND 2 | GND
23 GND 24 | GND
25 GND 26 | TERMPWR
27 NC. 22 | GND
29 GND 30 | GND
31 GND 32 | SCSLATN
33 GND 34 | GND
35 GND 36 | SCSIBSY
37 GND 38 | SCSIACK
39 GND 40 | SCSIRST
41 GND 4 | SCSIMSG
8 GND 44 | SCSISEL
45 GND 46 | SCSICD
47 GND 48 | SCSIREQ
49 GND 50 | SCSIIO
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Table 18: IOBP-10 P3 Pinout (Floppy)

ﬁ‘;‘. Signal ;’;’ Signal
rl FP’? EJECT =2 FPY DENSEL
3 GND 4 FPY DENSENS
5 GND 6 N.C.
7 GND 8 FPY INDEX
9 GND 10 FPY DRVSEL
11 GND 12 N.C.
13 GND 14 N.C.
15 GND 16 FPY MOTEN
17 GND 18 FPY DIR
19 GND 20 FPY STEP
21 GND 22 FPY WRDATA
23 GND 24 FPY WRGATE
25 GND 26 FPY TRACKO
27 N.C. 28 FPY WRPROT
29 GND 30 FPY RDDATA
31 GND 32 FPY HEADSEL
33 GND 34 FPY DISKCHG
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Table 19: IOBP-10 P4 Pinout (Centronics)

;‘: Signal 1{;‘;’ Signal
=

1 CENTR DS 2 GND

3 CENTR Data 0 4 GND

5 CENTR Data 1 6 GND

7 CENTR Data2 8 GND

9 CENTR Data 3 10 GND

11 CENTR Data 4 12 GND

13 CENTR Data 5 14 GND

15 CENTR Data 6 16 GND

17 CENTR Data 7 18 GND

19 CENTR ACK 20 GND

21 CENTR BSY 22 GND

23 CENTR PE 24 GND

25 CENTR SLCT 26 CENTR INIT
27 CENTR AF 28 CENTR ERR
29 N.C. 30 GND

31 GND 32 NC.

33 NC. 34 NC.

35 NC. 36 CENTR SLCTIN
37 NC. 38 N.C.

39 NC. 40 N.C.
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Table 20: IOBP-10 P5 Pinout (Serial)

ol signal | nn Signal
1 |ond 2 | Keyboardn |
3 Mouse In 4 Keyboard Out
5 | TxDPortB 6 | TxDPortA
7 | RxDPonB 8 | RxDPonA
9 | RTSPortB 10 |RTSPorA
11 | CISPortB 12 | CTSPortA

13 | GND 14 | GND

Table 21: IOBP-10 P6 Pinout (Ethernet)

Pin Function
1 GND
2 Collision+
3 Transmit Data+
4 GND
5 Receive Data+
6 GND
7 N.C.
8 N.C.
9 Collision-
10 Transmit Data-
11 GND
12 Receive Data-
13 +12VDC
14 GND
15 N.C.
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2.8 How to Determine the Ethernet Address and Host ID

This information explains how an Ethernet number and a host ID number are determined on a
CPU-5V board.

The 48-Bit (Six Byte) Ethernet Address

Bytes 5 4 3 2 1 0
0 O 8§ ¢ 4 2 0 B Y Y Y Y
47 40 39 32 31 24 232221 ]—16 15 8 7 0
Manufacturer
FORCE Inc. = 01
FORCEGmbH =00 ¥
Specific Machine
The valugo 08f04 thzasc three bytes always HEX) These twofbytt:(sli contmfn thtl‘:e
remins 0804 (EX) peimmos o gt o e
hexadecimal representation
The Ethernet Address

The Ethernet Address consists of a 48-bit (6-byte) number. The value of the most significant

24 bits is always 008042 (HEX). The value of the least significant 24 bits is calculated as
follows.

The bits 23 and 22 identify whether the product is designed by FORCE COMPUTERS GmbH
or by FORCE COMPUTERS Inc. The value is 00 for GmbH products and the value is 01 for
Inc. products.

The bits 21 through 16 (least significant six bits of the third byte) identify a specific machine.
The value of a CPU-5V board is 11 (decimal). Thus, the value of the most significant 32 bits
(most significant four bytes) of a CPU-5V board from GmbH is 0080420B.

The least significant 16 bits (least significant two bytes) contain the rightmost four digits of
the board’s serial number in its hexadecimal representation.

Sample Serial Number : 2910 (decimal) = > 0BSE (hexadecimal)

Sample Ethernet Address: 00 80 42 OB 0B 5E (hexadecimal)
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The Host ID Number

The host ID is a 32-bit (4-byte) number and the eight most significant bits identify the
architecture of the machine. The value representing the architecture of CPU-5V is 80 (HEX).
The least significant 24 bits (least significant three bytes) contain the rightmost four digits of
the board’s serial number in its hexadecimal representation and the value 887000 (HEX) must
be added to the converted serial number.

The Host ID Number
Bytes 3 2 1 0
8 0 S B Y Y Y Y
32 * 25 24 16 15 ' 8 7 0
These 8 bits identify architecture type ‘

The least significant 24 bits contain the rightmost
four digits of the board’s serial number in its
hexadecimal representation and the value 8B7000
must be added to the converted number.

Sample Serial Number: 2910 (decimal) =-> OBSE (hexadecimal)

80 8B 7000
+ OBSE

Sample Host ID: 80 8B 7BSE (hexadecimal)
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SECTION 3 HARDWARE DESCRIPTION
3. Overview

Based on FORCE COMPUTERS FGA-5000 VMEbus to SBus interface gate array, the SPARC
CPU-5V provides high speed VMEDbus transfer capabilities for standard transfers and extended
64-bit MBLT transfers. In addition, the SPARC CPU-5V implements the capabilities of Sun
Microsystems' SPARCstation 5 workstation on a single-slot VMEbus board.

The SPARC CPU-5V is powered by the microSPARC-II processor, which delivers a sustained
processing performance of 76 SPECint92 and 65 SPEC{p92. The complete suite of /O
functions includes fast SCSI-2, Ethernet, fioppy disk, serial I/O, Centronics parallel /O and
keyboard/mouse ports making the SPARC CPU-5V the ideal solution for computing and VME
transfer intensive embedded applications.

A complete 64-bit VMEbus interface and two standard SBus slots enable the expansion of I/O
memory and processing performance with a broad range of off-the-shelf solutions. The
software support for the SPARC CPU-5V ranges from Solaris, the most popular

implementation of the UNIX operating system on a RISC architecture, to sophisticated real-
time operating systems such as VxWorks.

The SPARC CPU-5V is a single board computer combining workstation performance and
functionality with the ruggedness and expandability of an industry-standard single-slot
6U VMEDbus board.

3.1 Block Diagram

A block diagram showing a functional overview of the CPU-5V is shown on the next page.
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FIGURE 12. Block Diagram of the SPARC CPU-5V
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3.2 The microSPARC-II Processor

The microSPARC-II CPU chip is at the core of the SPARC CPU-5V. This chip is realized in a
321-pin CPGA package. A Floating Point Unit, an Integer Unit, an MMU, an Instruction
Cache, and a Data Cache are integrated in the microSPARC-II processor. Please see the
microSPARC-II User’s Manual (STP1012PGA) for further information.

3.2.1 Features of the microSPARC-II Processor

* microSPARC-II chip running at 85 MHz and 110 MHz

» Integer Unit with 5-stage pipeline

* Floating Point Unit

* SPARC Reference Memory Management Unit

» A 16 Kbyte instruction cache and an 8 Kbyte data cache, directly mapped
* Memory interface which supports up to 256 Mbyte DRAM

» SBus controller supports up to five SBus slots plus one "master-only" slot
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3.2.2
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Address Mapping for microSPARC-II

The table below lists the physical addresses of the microSPARC-II processor.

Table 22: Physical Memory Map of microSPARC-I1

Address

Function

meva—————

SBus Slot #

Select #

0000 0000 ->
OFFF FFFF

User Memory

1000 0000 ->
1FFF FFFr

Control Space

20000000 ->
2FFF FFFF

AFX Frame buffer

SBus Slot 0

3000 0000 >
3FFF FFFF

SBus Slot 1

SBus Slave Select 0

4000 0000 ->
4FFF FFFF

SBus Slot 2

SBus Slave Select 1

5000 0000 ->
SFFF FFFF

SBus Siot 3

SBus Slave Select 2

6000 0000 ->
6FFF FFFF

SBus Slot 4

SBus Slave Select 3

7000 0000 ->
TFFF FFFF

SBus Slot 5

SBus Slave Select 4

Page 54
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33 The Shared Memory

The microSPARC-II chip interfaces directly to a 64-bit wide DRAM on one side and to the
SBus on the other side. The shared DRAM is 64-bit wide with one parity bit for 32-bit data.
The SPARC CPU-5V provides 16- or 64-Mbyte DRAM which is assembled on the board itself.
There are 4-Mbit devices used to realize 16 Mbytes and there are 16-Mbit devices to realize 64
Mbytes.

The microSPARC-II chip supports up to eight memory banks (bank O to bank 7). Two of the
eight memory banks are used on the SPARC CPU-5V base board (bank 0 and bank 1). The
signals for the remaining memory banks are routed to the memory module connectors for
module #1 and module #2.

Memory connector for memory module #1 supports banks 2, 3, 4 and 5. Memory connector for
memory module #2 supports banks 4, 5, 6 and 7. Memory modules with up to 4 memory banks
can be used. As shown in the table below, the memory bank structure is organized so that
memory modules with a bank count from 1 to 4 (if available) can be used in any combination.
Each module has up to 4 banks, only up to 8 banks in total are allowed. A memory module can
contain bank A, or banks A and B, or banks A, B and C, or bank A, B, C and D.

Table 23: Bank Selection
Bank Base-board Module on Connector #1 Module on Connector #2
Select 5
from
Processor Bank A Bank B Bank A Bank C Bank D |} Bank A Bank B Bank C Bank D

The shaded area above shows an example of how the banks are selected by the processor. In
other words, the processor can select Bank B of the module on connector #1 by its own bank
select 3. CAUTION: Do not connect more than one physical memory bank to one bank select
from the processor. In other words, you can connect either bank C of the module on connector
# 1, or bank D of module on connector # 2 to bank select 4, or you can connect either bank D
of the module on connector # 1, or bank C of the module on connector # 2 to bank select 5.
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The table below shows the base board memory capacity and the memory banks used by the
microSPARC-1I.

Table 24: CPU-5V Memory Banks
I\C/Il; Em.osyy Memory Banks
Capacity 0 and 1 are Used
16 Mbytes - x|
64 Mbytes X
34 Memory Module MEM-5

It is possible to upgrade your CPU-5V board with one or two memory modules (the remaining
banks 2 to 7). The memory modules are available in different variants.

The MEM-5 provides 16- or 64-Mbyte DRAM. There are 4-Mbit devices used to realize 16
Mbytes and there are 16-Mbit devices to realize 64 Mbytes.

The table below shows the board memory capacity and the memory banks used on the
microSPARC-II.

To understand the structure of the memory make sure you read “The Shared Memory” on
page S5.

Table 25: MEM-5 Memory Banks
hl\g gf:y Memory Banks
Capacity A and B are Used

| 16Mbyes | 0 X
64 Mbytes X

Installing the memory modules is described in the document "How to Install MEM-5."
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35 SBus Participants

There are two SBus slots located on the component side of the board. SBus Slot # 2 is located
at connector P3 and SBus Slot # 3 is located at connector P4. A diagram of the board is located
in the figure “Diagram of the CPU-5V (Top View)” on page 10.

The microSPARC-II chip supports up to 5 SBus slots plus an additional "master-only" slot. The
SBus controller is inside the microSPARC-II chip.

The following table shows the microSPARC-II physical address map including all of its SBus
slots and their functions on the SPARC CPU-5V.

351 Address Mapping for SBus Slots on the SPARC CPU-5V
Table 26: Physical Memory Map of SBus on SPARC CPU-5V
Address Function SBus Slot # Select #
2000 0000 -> AI;X Frame buffer —ans 51;t 0 -
2FFF FFFF
3000 0000 -> VMEbus Interface SBus Slot 1 SBus Slave Select 0
3FFF FFFF
4000 0000 -> SBus Module P3 SBus Slot 2 SBus Slave Select 1
4FFF FFFF VMEDbus Interface
5000 0000 -> SBus Module P4 SBus Slot 3 SBus Slave Select 2
SFFF FFFF VMEbus Interface
6000 0000 -> VMEbus Interface SBus Slot 4 SBus Slave Select 3
6FFF FFFF
7000 0000 -> NCR89C105 (SLAVIO) SBus Siot 5 SBus Slave Select 4
77FF FFFF chip
7800 0000 > NCR89C100 (MACIO) SBus Slot 5 SBus Slave Select 4
7DFF FFEF chip
7TEO00 0000 -> 'VMEDbus Interface SBus Slot 5 SBus Slave Select 4
TFFF FFFF

If there are no SBus modules installed, SBus Slot 1, 2, 3 and 4, together with SBus Slot 5
address range: 7E00 0000-7FFF FFFF, are available for the VMEbus Interface.
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3.6 NCR89C100 (MACIO)

The NCR89C100 is located on SBus Slave Select 4 at physical address $7800 0000. This chip
drives the SCSI, Ethernet and Centronics parallel port.

The NCR89C100 SBus master integrates high performance I/O macrocells and logic including
an Ethernet controller core, a fast 53C9X SCSI core, a high-speed parallel port, a DMA2
controller and an SBus interface.

The Ethernet core is compatible with the industry standard 7990 Ethernet controller. The SCSI
core is a superset of the industry standard NCRS53C90A which has been modified to support

fast SCSI. The uni/bi-directional paralle] port is Centronics compliant and can operate in either
programmed I/O or DMA mode.

The DMAZ2 block comprises the logic used to interface each of these functions to the SBus. It
provides buffering for each of the functions. Buffering takes the form of a 64-byte data cache
and 16-bit wide buffer for the Ethernet channel, and a 64-byte FIFO for both the SCSI channel
and the parallel port. The DMA2 incorporates as improved cache and FIFO draining algorithm
which allows better SBus utilization than previous DMA implementations.
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3.6.1 Features of the NCR89C100 on the SPARC CPU-5V

Fast 8-bit SCSI

* Supports fast SCSI mode
* Backward compatible to S3C90A

* 7990-compatible Ethernet
* Parallel Port

* 1/O or DMA programmable modes
* Centronics compatibility

* 1.S64854-compatible DMA2 Controller

* Glueless SBus Interface clocked with 21.25 MHz @ 85 MHz processor frequency
* Glueless SBus Interface clocked with 22.00 MHz @ 110 MHz processor frequency
* Concurrently supports:

¢ 10 MB/sec SCSI transfers
¢ 3.4 MB/sec Parallel port transfers
¢ 1.25 MB/sec Ethernet transfers

* 64-byte FIFO for SCSI and Parallel Port data
» Supports SBus burst modes

* 4-word, 8-word and “no/burst”
* Packaged in 160-pin PQFP

For further information about the NCR89100, please see NCR SBus I/O Chipset Data Manual.
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3.6.2 SCSI

The SCSI interface provides a standard interface to a wide variety of mass storage devices, such
as hard disks, tapes and CD-ROMs. The SCSI transfers up to 10 Mbytes per second.

The SPARC CPU-5V board’s SCSI is realized via the NCR89C100. The NCR89C100 has on-
chip 48 mA drivers and therefore provides direct drive of single-ended SCSI bus. The SCSI
core is a superset of the industry standard NCR53C90A which has been modified to support
fast SCSL

ad o T remen morka ST ?” Tha NIMD QO
1 .UC D\.«Ol ml.cuabc lb Mugxc cuucu ana DUPPUITD ll-vb V‘LP""TR . AU N \.»1\8

is able to transfer the data to and from the shared main memory.

All signals of the SCSI mterface are routed to a standard connector on the front panel and to
the VME P2 connector. This 2 connection is compatible to the CPU-2CE, CPU-3CE and the
CPU-5CE. Please see the “VME P2 Connector Pinout” on page 41 where the SCSI signals on
the VME P2 connector are shown.

3.6.3 SCSI Termination

‘When only one of the SCSI connectors is used, the other one is an end point. In that case, the
SCSI bus must be terminated near the unused connector. This is supported on the CPU-5V
board through one termination at the front panel and one termination at VME P2.

The front panel termination of the SCSI can be configured via the on-board switch SW6-1. If
SW6-1 is ON, the front panel termination is disabled. If SW6-1 is OFF, the termination is
automatic. Automatic means that when a SCSI cable is plugged into the front panel connector,
the termination is automatically disabled. When there is no SCSI cable plugged into the front
panel, the termination is automatically enabled.

The VME P2 termination of the SCSI interface can be enabled or disabled via the switch
SW6-2. If SW6-2 is OFF, the termination is enabled. If SW6-2 is ON, the termination is
disabled.

Please see “Diagram of the CPU-5V (Top View)” on page 10 for the location of the switches
on the board.

CAUTION

When installing the SPARC CPU-5V in a MICROFORCE chassis, please first disable the SCSI
termination by switching SW6-1 and SW6-2 to ON.
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3.6.4 Ethernet

The NCR89C100 DMA controller enables the Ethernet interface to transfer data to and from
the shared main memory. The Ethernet core is register level compatible with the AMD
Am7990, Revision F, standard Ethernet controller, which is capable of transferring Ethernet
data up to 10 Mbit/sec.

An 8-pin configuration switch matrix selects whether the Ethernet interface is available via the
front panel or the VME P2 connector. By default, the Ethernet Interface is available through
the front panel connector with the I/O bridge plugged into connectors B12 and B13.

It is possible to have the Ethernet interface accessible on the VME P2 connector by changing
the defauit configuration. In order that the Ethernet interface is accessible from the VMEbus
P2 connector, the I/0O bridge array must be plugged into connectors B11 and B12.

Please see the figure “Ethernet Interface via Front Panel” on page 19 for information about
changing the Ethernet configuration.

CAUTION
‘When the Ethernet is configured via P2, do not connect the Ethernet at the front panel.

3.6.5 Parallel Port

The parallel port is centronics compliant and provides uni/bi-directional communication. It
operates in either programmed I/O or DMA mode.

The default configuration enables the floppy interface via the VME P2 connector, with the
configuration switch matrix plugged into B1 and B2. This means, of course, that by default the
parallel port interface is not available via the VMEbus P2 connector. It is the floppy disk
interface which is available on the VMEbus P2 connector by default.

In order to configure the parallel port to be accessible from the VMEbus P2 connector, the
switch matrix must be plugged into connectors B2 and B3. Please see the figure “Floppy
Interface Via VME P2 Connector” on page 18 for information about changing the
configuration.
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3.7 NCR89C105 (SLAVIO)

The NCR89C105 SBus slave integrates most of the 8-bit system I/O functions including two
dual channel 8530-compatible serial controllers, a high speed 8277AA-1-compatible floppy
disk controller, counter/timers, interrupt controllers, and system reset logic. It also provides an
SBus interface for several other byte-wide peripherals through an external expansion bus.

The primary serial controller is 8530-compatible and can be used as two general purpose serial
ports.

L 3 FalPs |

he second serial controlier is subset of the 8530 standard and is dedicated for the keyboard/
mouse connection.

The 8277AA-1-compatible floppy disk controller supports up to 1 Mbit/sec data transfer rate.

To reduce part count and system cost, a glueless interface to the SBus is provided. The slave
I/0 also includes an 8-bit expansion bus with control to support RTC/NVRAM, EPROM and
generic 8-bit devices externally.

371 Features of the NCR89C105 on the SPARC CPU-5V

* Dual-channel serial ports (8530-compatible)

» Keyboard/ mouse port

» 82077AA-1 floppy disk controller

» 8-bit expansion bus for Flash Memory/TOD/NVRAM

* Glueless SBus interface clocked with 21.25 MHz @ 85 MHz and 22.0 MHz @ 110 MHz
processor frequency

* Interrupt controller

» System reset control

* Programmable 22-bit counters & timers
"o Auxiliary I/O registers

* Packaged in 160-pin PQFP

For further information about the NCR89100, please refer to the NCR SBus I/0 Chipset Data
Manual.
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3.7.2

Address Map of Local I/0 Devices on SPARC CPU-5V

The following table lists the physical addresses for all local I/O devices and the accesses
permitted ((B)yte, (H)alf Word and (W)ord).

Table 27: NCR89C105 Chip Address Map

Physical
Device Access
Address
e ————
7000 0000 > Boot Flash Memory and User Flash Memory BHW
70FF FFFF
7100 0000 -> Keyboard, Mouse, and Serial Ports B
711F FFFF
7100 0000 Mouse Control Port
7100 0002 Mouse Data Port
7100 0004 Keyboard Control Port
7100 0006 Keyboard Data Port
7110 0000 TTYB Control Port
7110 0002 TTYB Data Port
7110 0004 TTYA Control Port
7110 0006 TTYA DATA Port
7120 0000 -> RTC/NVRAM BHW
712F FFFF
7130 0000 -> Boot Flash Memory and User Flash Memory Programming | B
7137 FFFF
7138 0000 -> Additional Registers B
713F FFFF
7140 0000 -> Floppy Controller B
714F FFFF
7140 0002 Digital Output Register (DOR)
7140 0004 Main Status Register (MSR, Read Only)
7140 0004 Datarate Select Register (DSR, Write Only)
7140 0005 FIFO
7140 0006 Reserved (Test mode select)
7140 0007 Digital Input Register (DIR, Read Only)
7140 0007 Configuration Control Register (CCR, Write Only)
7150 0000 -> Reserved
7170 0000
7180 0000 89C105 Configuration Register B
7190 0000 -> Auxiliary /O Registers B
719F FFFF
7190 0000 Aux 1 Register (Miscellaneous System Functions)
7191 0000 Aux 2 Register (Software Powerdown Control)
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373 Serial I/0O Ports

The two serial I/O ports are available on the front panel via one 26-pin shielded connector .

Both of the two ports are available via the VMEbus P2 connector, each with four signals (RXD,
TXD, RTS, CTS). Each of the two serial I/O ports are independent full-duplex ports.

The 8530 SCC block is functionally compatible with the standard NMOS 8530 and therefore
provides two fully independent full-duplex ports.

The physical address map for the serial ports is shown in “NCR89C105 Chip Address Map”
on page 63.
3.74 RS-232, RS-422 or RS-485 Configuration

Both serial ports can be configured as RS-232, RS-422 or RS-485. By default, the FH-002
hybrid module is installed for RS-232 operation.

In order to simplify changing the serial interfaces, FORCE COMPUTERS has developed
RS-232, RS-422 and RS-485 hybrid modules: the FH-002, FH-003 and FH-005. These 21-pin
SIL modules are installed in sockets so that they may be easily changed to meet specific
application needs.

To change the configuration of serial port A, insert the respective hybrid in socket J59. To
change the configuration of serial port B, insert the respective hybrid in socket J60. For the
position of the sockets on the board, please see “Diagram of the CPU-5V (Top View)” on
page 10. ‘

Table 28: RS-232, RS-422 or RS-485 Configuration

. . Socket for Socket for
Hybrid |  Configuration | o . iport A | SerialPortB |  Default
~ FHO2 | RS-232 159 760 *
FH-003 RS-422 159 360
FH-005 RS-485 159 360
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3.7.5 RS-232 Hardware Configuration

The serial ports A and B are configured by default for RS-232 operation. The following
individual /O signals are available for serial ports A and B on the front panel connector.

Table 29: Serial Ports A and B Pinout List (RS-232)

Pin Transmitted Signals Pin Received Signals

2 | TXD-Transmit Data 3 RXD—Receiv_e Dat;-
4 RTS-Request to Send 5 CTS-Clear to Send
7 Ground 6 | SYNC
DTR-Data Terminal Ready | 8 DCD-Data Carrier Detect

TRXD-DCE Transmit Clock
| RTXC-DCE Receive Clock

TRXC-DTE Transmit Clock | 15

The pinout for serial port A is shown in the white area and the pinout for serial port B is shown
in the grey area.

The table below shows the switch settings for each port.
Table 30: Switch Settings for Ports A and B (RS-232)

Port A Port B | Defanlt Function for RS-232
e e |
SW4-1 SW5-1 ON TRXC is available on front panel connectors, pin 24
SW4-3 SW5-3 OFF RTS is available on front panel connectors, pin 4
SW4-2 SW5-2 OFF CTS is available on front panel connectors, pin 5

Please see the “Diagram of the CPU-5V (Bottom View)” on page 11 for the location of the
switches on the board.
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3.7.6 RS-422 Hardware Configuration

It is possible to reconfigure serial ports A and B for RS-422 operation. In order to configure the
serial ports to RS-422, the hybrid module FH-003 must be used. Termination resistors can be
installed to adapt various cable lengths and reduce reflections.

Table 31: Serial Ports A and B Pinout List (RS-422)

Pin | Transmitted Signals | Pin Received Signals
24 L 55| TXD+ Transmit Data 20 [73E | RXD+ Receive Daia
TXD- Transmit Data 7 | RXD- Receive Data
2% ) | CTS+ Clear to Send
. 5% |5i3% | CTS- Clear to Send
| TRXC+ Transmit Clock | 2* | RTXC+ Receive Clock
TRXC- Transmit Clock 5% |43 RTXC- Receive Clock

The pinout for serial port A is shown in the white area and the pinout for serial port B is shown
in the grey area.

* Signals RTS and TRXC can be switched so that they are available on connector pins 3 and 4
(16, 19). Signals CTS and RTXC can also be switched so that they are available on connector
pins 2 and 5 (14, 93). This is done by switch SW4 for port A and by switch SW5 for port B.

The table on the next page shows the corresponding switch settings.
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Table 32: Switch Settings for Ports A and B (RS-422)

Port A Port B Configuration Function for RS-422
— —_— — —

SW4-1 SW5-1 ON ON for RS-422

SW4-3 SW5-3 ON TRXC +/- on front panel connectors, pins 3/16
and 4/19 available

SW4-3 SW5-3 OFF RTS +/- on front panel connectors, pins 3/16 and
4/19 available

SW4-2 SW5-2 OFF CTS +/- on front panel connectors, pins 2/14 and
5/13 available

SW4-2 SW5-2 ON RTXC +/- on front panel connectors, pins 2/14
and 5/13 available

Please see the “Diagram of the CPU-5V (Bottom View)” on page 11 for the location of the
switches on the board.
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3.7.7 RS-485 Hardware Configuration

It is possible to reconfigure serial ports A and B to be RS-485 compatible by using the hybrid
module FH-005.

The following /O signals are available on the front panel connectors of both serial ports.

Table 33: Serial Ports A and B Pinout List (RS-485)
I

E*

Signais

RXTX+ Receive/Transmit Data
RXTX- Receive/Transmit Data

Sen

The pinout for serial port A is shown in the white area and the pinout for serial port B is shown
in the grey area.

The Receive-Enable (REN) and Transmit-Enable (TEN) of the hybrid module FH-005 are
controlled via the NCR89C105 serial I/O signals DTR (REN) and RTS(TEN).

The following table shows the corresponding switch settings
Table 34: Switch Settings for Ports A and B (RS-485)

Port A Port B Configuration Function for RS-485
SW4-1 SW5-1 OFF RTS functions as TEN

SW4-3 SW5-3 OFF No function for RS-485

SW4-2 SW5-2 OFF No function for RS-485

Please see the “Diagram of the CPU-5V (Bottom View)” on page 11 for the location of the
switches on the board.
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3.7.8 Keyboard and Mouse Port

The keyboard and mouse port is available on the front panel via an 8-pin mini DIN connector
and on VME P2.

The serial port controller used for the keyboard and mouse port is compatible with the NMOS
8530 controller.

The pinout of the keyboard and mouse port is described in Section 2, Installation.

The physical address for the keyboard and mouse port is shown in “NCR89C105 Chip Address
Map” on page 63.

3.7.9 Floppy Disk Interface

The floppy disk interface is available on the P2 connector by default, with the configuration
switch matrix plugged into B1 and B2. The floppy disk configuration is described in the
chapter “Parallel Port or Floppy Interface via VME P2 Connector” on page 18.

The floppy disk interface is 82077AA-1 compatible. It is able to transfer data rates of 250, 300,
500 Kbytes/sec, and 1 Mbyte/sec.

The floppy disk controller block is functionally compatible with the Intel 82077AA-1. It
integrates drivers, receivers, data separator, and a 16-byte bidirectional FIFO. The floppy disk
controller supports all standard disk formats (typically 720 K and 1.44 M floppies). It is also
compatible with the 2.88 MB floppy format.
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3.7.10 8-Bit Local I/0 Devices

The following local I/O devices are interfaced via the NCR89C105

Table 35: 8-Bit Local I/O Devices

. : Physical Base
Function IR
Q Address
Boot Flach Memory No $7000 0000->
Device # 1 $7003 FFFF
256 Kbyte (default)
Boot Flash Memory No $7004 0000 ->
Device #2 $7007 FFFF
256 Kbyte (defanlt)
User Flash Memory No $7010 0000 ->
1 Mbyte Device # 1 $701F FFFF
User Flash Memory No $7020 0000 ->
1 Mbyte Device #2 $702F FFFF
RTC/NVRAM No $7120 0000 ->
$712F FFFF
Flash Memory Programming Area No $7130 0000 ->
$7137 FFFF
Additional Registers No $7138 0000 >
$713F FFFF
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3711 Boot Flash Memory

The boot flash memory consists of two 2-Mbit or 4-Mbit flash memory devices. In the default
configuration, there are two 2-Mbit devices installed. The 4-Mbit devices are an additional
assembly option.

The boot flash memory devices can be reprogrammed on-board and can also be write protected
via hardware switch SW6-3.

When SW6-3 is ON, write accesses are possible. The devices are write protected when SW6-3
is OFF.

The boot flash memory devices are installed in sockets at location J26 (device #1) and J22
(device #2). This permits programming them in a standard programmer. This may be necessary
if the power fails during reprogramming. In this case, the contents of the Boot Flash Memory
would be lost and the board would not be able to boot.

Table 36: Boot Flash Memory Capacity

Devices Count Capacity Default

— N e —
256 K * 8 2 512 Kbyte X
512K*8 2 1 Mbyte

The on-board programming of the boot flash memory devices requires setting some bits in the
Flash Memory Programming Voltage Control Register and Flash Memory Programming
Control Register 1 and 2. These registers are shown on the following pages.
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3.7.12 User Flash Memory

The user flash memory area consists of 2 maximum of two 8-Mbit flash memory devices,
providing a capacity of 2 Mbytes. The capacity of user flash memory is outlined in the product
nomenclature, which can be seen in the table “Ordering Information” on page 6.

This area can be used to store ROMable operating systems as well as application specific code.

Table 37: User Flash Memory Capacity

Devices Count Capacity

1M*8 2 2 Mbyte

The user flash memory devices can be reprogrammed on-board and can also be write protected
via hardware switch SW6-4. When SW6-4 is ON, write accesses are possible. When SW6-4 is
OFF, the devices are write protected.

The on-board programming of the user flash memory devices requires setting some bits in the
Flash Memory Programming Voltage Control Register and Flash Memory Programming
Control Register 1 and 2. These registers are shown on the following pages.
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3.713 Programming the On-board Flash Memories

Both areas of flash memories, the Boot area and the User area, can be reprogrammed on-board.
Please see “Flash Memory Support” on page 162 for details about programming the on-board
memories.

The address range in which the flash memory devices can be programmed is located in a 512
Kbyte page (programming window) of the Generic Port area of the NCR89C105 (SLAVIO).
The physical address range is $7130 0000 .. $7137 FFFE.

Please note the following steps for programming the on-board flash memory devices.

* Disable hardware write protection in order to program the flash memory devices. The
switch SW6-3 must be ON in order to program the boot flash memory and the switch SW6-
4 must be ON in order to program the user flash memory. For the location of the switches
on the board please see “Diagram of the CPU-5V (Bottom View)” on page 11.

» Switch the programming voltage ON by setting the appropriate bit.

- o Set address lines A[21:19] to the requested address range. Set the device number of the
device to be selected.

* Select either the user flash memory or the boot flash memory for programming.

» After the flash memory devices have been programmed, we recommend that you return to
the default settings of SW6-3 and SW6-4. This protects the flash memory devices from
being programmed by accident.

In order to enable programming and to decide which area is to be mapped to the programming
window, the following six bits VPP_ON, A[21:19], SEL_ROM and SEL_BOOT are used to
control this.
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3.7.13.1 Flash Memory Programming Voltage Control Register

To enable the programming of the flash memory devices, the +12V programming voltage must
be switched ON. This is done by setting bit VPP ON in the Flash Memory Programming
Voltage Control Register.

Initialization: VPP ON is cleared on reset. This inhibits the programming of the flash memory
devices.

Physical Address: 7138 000A ;¢
7 6 5 4 3 2 L 0
VPP
1 1 1 1 1 1 1 ON

VPP_ON (RW) This bit is used to turn the +12V programming voltage for all flash memories
on or off. When the bit is set (1) then the programming voltage is turned on; and the
programming voltage is turned off by clearing (0) this bit.
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3.7.13.2  Flash Memory Programming Control Register 1
Physical Address: 7138 00024
7 6 5 4 3 2 1 0
1 1 1 1 Al21:19] o

AJ21:19] (RW) The outputs of these three register bits are directly connected with the address
pins A21, A20, and A19 of both USER flash memories which allows to address flash
memories with up to 4 Mbyte size.

Because the flash memories are accessible only in the physical range 7130.0000,¢ to
7137 FFFF ¢, software has to modify these bits to make a specific 512 Kbyte page

available in this address range.

A[21:19] Page |Accessible Area of Flash Memory (oﬁse'ﬂ
000, | O  |00.0000yg..07.FFFFsg —
001, 1 |08.0000yg ... OF FFFFyg
010, 2 |10.00004g ... 17.FFFFqq
011, 3 |18.0000;g ... 1F.FFFFqq
100, 4 |20.0000g ... 27.FFFFqg
101, 5 |28.00004g ... 2F.FFFFq
110, 6  |30.00004g ... 37.FFFFyg
11, 7 [38.00004g ... 3F.FFFFqg

SEL_ROM (RW) This bit and the SEL_BOOT bit in the Flash Memory Programming Con-
trol Register 2 are used to select one of four flash memory devices to be accessible in
the physical address range 7130.0000,¢ to 7137 .FFFFg.
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3.713.3  Flash Memory Programming Control Register 2

Physical Address: 7138 0009,¢
7 6 5 4 3 2 1 0
SEL
1 1 1 1 1 1 1 BOOT

SEL_BOOT (RW) This bit and the SEL_ROM bit in the Flash Memory Programming Con-
trol Register 1 are used to select one of four fiash memories to be accessible in the
physical address range 7130.00004¢ to 7137.FFFF;4. The following table shows all

possible configurations:
SEL_BOOT
0 1
0 first USER flash memory | first BOOT flash memory
SEL ROM device accessible device accessible
- 1 second USER flash mem- | second BOOT flash mem-
ory device accessible ory device accessible
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3.7.14 RTC/NVRAM

The MK48T08 combines an 8 K x 8 full CMOS SRAM, a bytewide accessible Real Time
Clock, a crystal, and a long-life lithium carbon monofiuoride battery, all in a single plastic DIP
package. The MK48T08 is a nonvolatile pin and functionally equivalent to any Jedec standard
8 K x 8 SRAM

For a detailed description of the RTC/NVRAM, please see the respective Data Sheet.
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3.8 VMEDbus Interface

The CPU-5V utilizes the FGA-5000 chip to provide fully SBus and VMEbus compliant
interfaces. Supported functions include master and slave data transfer capabilities, VMEbus
interrupt handling and arbitration functions. Additional VMEbus utility functions and a special
loop-back cycle for stand-alone testing of the interface are provided.

Features of the FGA-5000

* VMEbus Master Interface

* VMEDbus Slave Interface

* DMA Controller

* Interrupts

* VMEDbus Arbiter

* FORCE Message Broadcast
* Mailboxes and Semaphores
* Reset Functions

» System Controller Functions

¢ Timers

A complete description of the FGA-5000 chip is found in the FGA-5000 Technical Reference
Manual, available from FORCE COMPUTERS.
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38.1 Address Mapping for the VMEbus Interface FGA-5000

The table below lists the physical addresses of the VMEbus interface FGA-5000.

Table 38: Physical Memory Map of VMEbus Interface on SPARC CPU-5V

Address Function SBus Slot # Select #
3000 0000 -> VMEDbus Interface SBus Slot 1 SBus Slave Select 0
3FFF FFFF
4000 0000 > VMEDbus Interface SBus Slot 2 SBus Slave Select 1
4AFFF FFEF (SBus Module)
5000 0000 -> VMEDbus Interface SBus Slot 3 SBus Slave Select 2
SFFF FFFF (SBus Module)
6000 0000 -> VMEDbus Interface SBus Slot 4 SBus Slave Select 3
6FFF FFEF
TEOO 0000 -> VMEDbus Interface SBus Slot 5 SBus Slave Select 4
7FFF FFFF (SB_SEL<5>)

The FGA-5000 can be selected with up to six SBus select input signals SSEL<S5..0>. The
microSPARC-II CPU chip supports only 5 select signals SLVSEL<4..0>. The remaining select
signal of the FGA-5000 can be used to expand the VMEbus address area.

The I/O chips NCR89C100 (MACIO) and NCR89C105 (SLAVIO) are selected in SBus Slot 5
by SBus Slave Select 4. The upper part in this range is not used by these chips. So we decided
to split the SBus Slave Select 4 into two signals: SB_SEL<4> and SB_SEL<5>. Now the /O
chips are selected by SB_SEL<4> and the VMEbus interface FGA-5000 is selected by
SB_SEL<5>. With this expansion, the VMEDbus interface FGA-5000 shares SBus Slot 5 with
the I/O chips and can use an additional address range of up to 32 Mbyte in this SBus Slot.

On the base board, SBus Slot 2 (SBus Slave Select 1) and SBus Slot 3 (SBus Slave Select 2)
are provided for SBus modules. When no SBus modules are installed, you can use these SBus
slots to expand the VMEbus address range again. In this case, you gain 256 Mbyte with every
additional SBus Slot.

When using all address range resources for the VMEbus interface the microSPARC-II CPU can
access the VMEDbus interface FGA-5000, internal registers and VMEbus slaves, in an address
area of 1056 Mbyte (1GByte + 32 Mbyte).
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3.8.2 Adaptation of the FGA-5000

Some aspects of the VMEDbus interface chip FGA-5000 require a small amount of glue logic be
built around this chip in order to use the chip on this base board.

In the case where the FGA-5000 is not VMEbus master, the VMEDbus input signal BERR has
not been directly routed to the FGA-5000. This masking is required for normal VMEbus
transfers. However, during FMB transfers the VMEDbus slave should see the input signal
BERR.

e 4l _ TN A PR PO, [Py PR R I P ST PR, P Py

‘When the FGA-5000 is one of several selected slaves during an FMB cycle, and one or more
of the other slaves acknowledges the transfer with Bus Error, then the FGA-5000 doesn’t
recognize that the message is invalid. In order to enable the software to discard this invalid
message, additional registers have been implemented in a separate programmable device on the
base board.

How to access and interpret the contents of the added registers can be found in the chapter
“Additional Registers” on page 90.

For information about the FMB implementation in the FGA-5000 chip, please refer to the
FGA-5000 Technical Reference Manual.
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3.83 VMEbus SYSRESET Enable/Disable
383.1  SYSRESET Input

An external SYSRESET generates an on-board RESET in the default switch setting, i.e.,
SW7-3 is ON. When SW7-3 is OFF, the external SYSRESET does not generate an on-board
RESET.

3.8.3.2 SYSRESET Output

An on-board RESET drives the SYSRESET signal to the VMEbus to low in the defauit
switch setting, i.e., SW7-4 is ON. When SW7-4 is OFF, an on-board RESET doesn’t drive the
SYSRESET signal to the VMEbus to low.

CAUTION

Do not switch SW74 (SYSRESET output) to ON and SW8-2 (VMEbus Slot-1 device) to
OFF at the same time.

The VMEDbus Specification requires that if SYSRESET is driven, the SYSRESET signal shall
be driven low for at least 200 ms. However, when the CPU-5V is not a VMEbus Slot-1 device
and the SYSRESET output signal is enabled, then the CPU-5V no longer conforms with this
rule.

By default, the SYSRESET output is enabled. In this case it generates the SYSRESET signal
to the VMEbus.
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39 On-board Control Registers (System Configuration)

The following table shows the physical address of the registers used for system configuration.
The registers are described in their respective functional chapters, for example, the USER
LED:s are described in the chapter “Front Panel Status LEDs” on page 85.

Address Reset | Size |Description
Value
7138.0000,5 | FO;s | 8 bit [USER LED 1 Control Register -
7138.00014¢ | FO4¢ | 8 bit {USER LED 2 Control Register
7138.00024¢ | FO4¢ | 8 bit |Flash Memory Programming Control Register 1
7138.00034¢ | FXj¢ | 8 bit {Rotary Switch Status Register
7138.00044¢ | XX4g | 8 bit |Reserved
7138.000545 | XX4g | 8 bit |Reserved
7138.00064¢ | XX4¢ | 8 bit |Reserved
7138.000745 | XX4¢ | 8 bit |Reserved
7138.0008,5 | FE4¢ | 8 bit |Boot ROM Size Control Register
7138.00094¢ | FE4g | 8 bit |Flash Memory Programming Control Register 2
7138.000A4¢ | FE4¢ | 8 bit |Flash Memory Programming Voltage Control
Register
7138.000B4¢ | XXy | 8 bit {Seven- Segment LED Display Control Register
7138.000C4¢ | FE4¢ | 8 bit |[FMB Channel 0 Data Discard Status Register
7138.000D4¢ | FE4¢ | 8 bit |FMB Channel 1 Data Discard Status Register
7138.000E45 | XX4¢ | 8 bit |reserved
7138.000F4 | FX4g | 8 bit |LCA Identification Register
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3.10 Front Panel

The Reset and Abort functions, the Hex display, the Rotary switch, and the LEDs are described
on the following pages. The pinouts for the connectors shown in grey below are described in
Section 2, Installation.

Table 39: Front Panel Layout

Device Function Name
Switch Reset T ReseT
Switch Abort ABORT
HEX. Display Diagnostic DIAG
Rotary Switch User defined MODE
LED/LED RUN/HALT RUN
VME Busmaster/SYSFAIL BM
LED/LED Software programmable 01
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3.10.1 RESET and ABORT Keys

The front panel on the SPARC CPU-5V has two mechanical switches which directly influence
the system.

3.10.1.1 The RESET Key

The RESET key enables the user to reset the whole board. If the board is VMEbus system
controller (Slot-1 device), the SYSRESET signal of the VMEDbus also becomes active with the
RESET key. This resets the complete VMEbus system. The switch SW7-4 can be used to
disabie driving the VIViEbus SYSRESET signal (see “VMEbus SYSRESET Enable/Disabie™
on page 81). With on-board switch SW7-1, it is possible to deactivate the RESET key. When
SW7-1is ON, the RESET key works and when SW7-1 is OFF, toggling the RESET key has no

effect.

Please see also “VMEbus SYSRESET Enable/Disable” on page 81.

3.10.1.2  The ABORT Key

The ABORT key on the front panel can be used to generate a nonmaskable interrupt (level 15).
The ABORT key function is controlled by switch SW7-2. When SW7-2 is ON, the key works
and when SW7-2 is OFF, toggling the ABORT key has no effect. If the ABORT key produces
a nonmaskable interrupt, the pending signal can be read in the Miscellaneous Control and
Status Register 0 (MCSRO register). The ABORT Interrupt Request Mapping Register
(ABORT_IRQ_MAP) is used to map and enable an interrupt, generated by assertion of the
ABKEY signal. Please see the FGA-5000 Technical Reference Manual for further information.
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3.10.2 Front Panel Status LEDs

There are 4 single LEDs on the front panel.

e The RUN/RESET LED
* The VME BM LED (Bus Master)
» 2 STATUS LEDs

The RUN/RESET LED is either red, green or blinking. This LED is red when any reset signal
on the board is active. This LED begins blinking when SB_SEIL <4> is inactive for more than
0,5s in order to signal a hang up. In all other cases, this LED is green.

The BM LED reflects all VMEbus master activities on the CPU-5V. When the board accesses
the VMEDbus, the BM LED lights up green. The BM LED turns red when the CPU-5V is
asserting SYSFAIL to the VMEbus.

There are 2 additional STATUS LEDs, which are freely programmable LEDs controlled by
accessing registers in the LCA.
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3.10.2.1 USER LED 1 Control Register

Physical Address 7138 0000,
7 6 5 4 3 2 1 0
1 1 1 1 BLINK_FREQ COLOUR

COLOUR (RW) These two bits are used to turn the first USER LED on or off, and to control
the colour of the LED. The table below lists all possible values:

COLOUR Colour of the first USER LED (LED #0)
00,  |USERLEDistumedoff
01, USER LED is tumed on and shines green
105 USER LED is tumed on and shines red
11, USER LED is tumed on and shines yellow

BLINK_FREQ (RW) These two bits control the frequency at which the first USER LED is
blinking. The table below lists all possible values and the corresponding blink fre-

quency:
BLINK_FREQ fbiink Of the first USER LED (LED #0)
00, _ |USER LED is not blinking
01, USER LED is blinking at 1/2 Hz
i0o USER LED is blinking at 1 Hz
11, USER LED is blinking at 2 Hz
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3.10.2.2  USER LED 2 Control Register

Physical Address 7138 0001,
7 6 5 4 3 2 1 0
1 1 1 1 BLINK_FREQ COLOUR

COLOUR (RW) These two bits are used to turn the second USER LED on or off, and to con-
trol the colour of the LED. The table below lists all possible values:

COLOUR Colour of the second USER LED (LED #1)
00,  |USERLEDistumedoff -

01, USER LED is tumed on and shines green
10, USER LED is tumed on and shines red
11, USER LED is tumed on and shines yeliow

BLINK_FREQ (RW) These two bits control the frequency at which the second USER LED is
blinking. The table below lists all possible values and the corresponding blink fre-

quency:
BLINK_FREQ | fpyn Of the second USER LED (LED #1)
00, USER LED is not blinking '
01, USER LED is blinking at 1/2 Hz
10, USER LED is blinking at 1 Hz
1o USER LED is blinking at 2 Hz
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3.10.3 Diagnostic LED (Hex Display)

A freely programmable LED display on the front panel provides diagnostic features. It can be
accessed via the Seven Segment LED Display Control Register.

3.103.1  Seven Segment LED Display Control Register

Physical Address 7138 000B ;¢

7 6 5 4 3 2 1 0
DP SEG_G | SEG_F | SEG_E | SEG.D | SEG.C | SEG_B | SEG_A

The following figure shows the hex display with the segments named in accordance to their bits
in the Seven Segment LED Display Control Register. To switch a specific segment on, the
corresponding bit must be set to one.

FIGURE 13. | Segments of the Hex Display
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3.104 Rotary Switch

The CPU-5V provides an additional rotary switch for user selectable settings. See the
“Diagram of the CPU-5V (Top View)” on page 10 for the position of the rotary switch on the
board. It is a hexadecimal rotary switch, decoded with 4 bits. The status of the rotary switch
can be read in the Rotary Switch Status Register.

The table below shows the rotary switch settings and the corresponding values of the bits
ROTTY3..0], which you can read from the Rotary Switch Status Register.

3104.1  Rotary Switch Status Register

Physical Address 7138 0003,
1 1 1 1 ROTARY_SWITCH[3:0]

ROTARY_SWITCH][3:0] (R) These bits reflect the current state of the rotary switch. On the
SPARC CPU-5V the rotary switch is connected in such a way to the LCA that the sig-
nals ROTARY_SWITCH[3:0] are inverted! '

ROTARY ROTARY
Rotary Switch | SWITCH [3:0] |Rotary Switch| SWITCH [3:0]
O16 M1, 816 0111,
116 1110, 96 0110,
216 1101, Ate 0101,
346 1100, Bye 0100,
446 1011, Cis 0011,
516 1010, Dis 0010,
616 1001, Eqs 0001,
716 1000, Fie 0000,
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3.11 Additional Registers
The following additional registers are provided on the CPU-5V to increase functionality.
3.11.1 FMB Channel 0 Data Discard Status Register

FMB channel O consists of an 8-stage FIFO and so does the FMB Channel 0 Data Discard Sta-
tus Register. Read accesses to this register switch the internal read pointer one step ahead in
the FIFO. Whenever your software needs to perform elementary functions as such, we recom-
mend coordinating accesses to this register and the related FGA-5000 registers so that syn-
chronisation of both FIFOs be not broken.

Physical Address 7138 000C;¢

7 6 5 4 3 2 1 0
MSG

1 1 1 1 1 1 1 VALID

MSG_VALID (R) The state of this bit indicates whether to discard the data in the FMB chan-
nel 0 of the SPARC FGA-5000. When the bit is cleared (0) then the data in the FMB
channel must be discarded. In the case that this bit is set (1) the data in the FMB chan-
nel is valid.

3.11.2 FMB Channel 1 Data Discard Status Register

Physical Address 7138 000Dy

7 6 5 4 3 2 1 0
MSG

1 1 1 1 1 1 1 VALID

MSG_VALID (R) The state of this bit indicates whether to discard the data in the FMB chan-
nel 1 of the SPARC FGA-5000. When the bit is cleared (0) then the data in the FMB
channel must be discarded. In the case where this bit is set (1) the data in the FMB
channel is valid.

A complete description of the FGA-5000 chip is found in the FGA-5000 Technical Reference
Manual, available from FORCE COMPUTERS.
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SECTION 4 OpenBoot
4. Software
4.1 OpenBoot

This section describes the enhancements to the standard OpenBoot firmware that have been
done for the SPARC CPU-5V. For a description of standard OpenBoot firmware features,
please see the OPEN BOOT PROM 2.0 MANUAL SET.

Besides the commands already provided by the standard OpenBoot firmware, the OpenBoot
firmware available on the SPARC CPU-5V includes further words for the following:

* accessing and controlling the VMEbus Interface,

* accessing and programming available flash memories,

* controlling the operating mode of the Watchdog Timer, and
» making use of the Diagnostics.

The following subsections describe these words in detail, and examples are given when it
seems necessary to convey the usage of a particular or a group of words. In general, each word
is described using the notation stated below:
name ( stack-comment ) description
The name field identifies the name of the word being described.
The stack parameters passed to and returned from a word are described by the stack-
comment notation — enclosed in parentheses —, and show the effect of the word on
the evaluation stack. The notation used is:
parameters before execution — parameters after execution

The parameters passed and returned to the word are separated by the “—".

The description body describes the semantics of the word and conveys the purpose and
effect of the particular word.

The OpenBoot ported to the SPARC CPU-5V is based upon the OpenBoot 2.15 obtained from
Sun Microsystems.
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4.2 VMEDbus Interface

The VMEbus Interface on the SPARC CPU-5V consists of FORCE COMPUTERS’ SPARC
FGA-5000 (VSI) chip. The FORCE Gate Array-5000 is a VMEbus to SBus interface chip.

4.2.1 Generic Information

The variables — which are declared as value — described below are used to retrieve generic
information about the VMEbus interface:

vsi-va ( — vaddr ) returns the virtual base address vaddr of the registers included in the
SPARC FGA-5000.

vsi-pa ( — paddr ) returns the physical base address paddr of the registers included in the
SPARC FGA-5000.

vsi-sbus-slot# ( — sbus-slot# ) returns the number of the SBus slot sbus-slot# where
the registers of the SPARC FGA-5000 are accessible.

vsi-offset (— offset ) returns the offset within the particular SBus slot at which the regis-
ters, included in the SPARC FGA-5000, are accessible.

The base address of the SPARC FGA-5000, which is specified by the values vsi-sbus-
slot# and vsi-offset, may be modified by the command described below:

vsi-base-addr! ( offset sbus-slot# — ) sets the base address of the SPARC FGA-5000
according to the given SBus slot number sbus-slot# and the offset offset within the
specified SBus slot. The values sbus-slot# and offset are stored in the appropriate vari-
ables vsi-sbus-slot# and vsi-offset.
Furthermore, the command sets the variables vsi-pa and vsi-va according to the
given parameters.

On the SPARC CPU-5V the SBus slots are utilized as stated in the table below.

sbus-slot#  |SSEL lAddress Range Description
0 - 2000.0000; ¢...2FFEFFFF, ¢ SBus Slot #0 (AFX)
1 {0 |3000.00004..3FFEFFFEys  |SBus Slot#1 (reserved for VMEbus

: B |accesses through the SPARC FGA-5000)
2 1 |4000.0000,. 4FFEFFFFig SBus Slot #2 (Sbus Card 1)
3 2 5000.0000,¢...SFFEFFFF;4 SBus Slot #3 (Sbus Card 2)
4 3 6000.0000,6...6FFFFFFF) ¢ SBus Slot #4 (Sbus Card 3)
5 4 7000.0000, ¢... 7FFEFFFF ;g SBus Slot #5 (MACIO,SLAVIO,

SPARC FGA-5000 Registers)

Page 92 . FORCE COMPUTERS



SPARC CPU-5V Technical Reference Manual OpenBoot

vsi-base-addr@ (— offset sbus-slot# ) returns the base address of the SPARC FGA-5000
represented by the SBus slot number sbus-slot# and the offset offset within the specific
SBus slot.

4.2.2 Register Addresses

The commands described below are used to obtain the virtual addresses of specific registers in
the SPARC FGA-5000:

vsi-sbus-base (— vaddr ) returns the virtual address vaddr of the SPARC FGA-5000’s
SBus Base Address Register.

vsi-id (— vaddr ) returns the virtual address vaddr of the SPARC FGA-5000’s Identifica-
tion Register.

vsi-vme-range ( range# — vaddr ) returns the virtual address vaddr of the SPARC FGA-
5000’s SBus Address Decoding And Translation Register identified by its register
number range#. The value of range# may be one of the values in the range zero
through 15. Each value specifies one of the 16 SBus Address Decoding and Transla-
tion Registers.

vsi-vme-master-cap ( range# — vaddr ) returns the virtual address vaddr of the
SPARC FGA-5000’s VMEbus Master Capability Register identified by its register
number range#. The value of range# may be one of the values in the range zero
through 15. Each value specifies one of the 16 VMEbus Master Capability Registers.

vsi-vme-cap ( — vaddr ) returns the virtual address vaddr of the SPARC FGA-5000’s
VMEDbus Capability Register.

vsi-sbus-ssel ( range# — vaddr ) returns the virtual address vaddr of the SPARC FGA-
5000’s SBus Slave Slot Select Register identified by its register number range#. The
value of range# may be one of the values in the range zero through 15. Each value
specifies one of the 16 SBus Slave Slot Select Registers.

vsi-sbus-master-cap ( — vaddr ) returns the virtual address vaddr of the SPARC
FGA-5000’s SBus Master Capability Register.

vsi-sbus-retry-time-ctrl ( — vaddr ) returns the virtual address vaddr of the
SPARC FGA-5000’s SBus Retry Time Control Register.

vsi-sbus-rerun-limit-ctrl ( — vaddr ) returns the virtual address vaddr of the
SPARC FGA-5000’s SBus Rerun Limit Control Register.
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vsi-swpar (— vaddr) returns the virtual address vaddr of the SPARC FGA-5000’s SBus
Write Posting Error Address Register.

vsi-vwpar ( — vaddr ) returns the virtual address vaddr of the SPARC FGA-5000’s
VMEbus Write Posting Error Address Register.

vsi-slerr (— vaddr) returns the virtual address vaddr of the SPARC FGA-5000’s SBus
Late Error Address Register.

vsi-slerr-irg-map ( — vaddr) returns the virtual address vaddr of the SPARC FGA-
5000’s SBus Late Error Interrupt Level Select and Enable Register.

vsi-iack-emu (level — vaddr) returns the virtual address vaddr of the SPARC FGA-
5000’s IACK Cycle Emulation Register associated with the given level. The value of
level may be one of the values in the range one through seven. Each value specifies
one of the seven VMEDbus interrupt request levels.
Only the least significant three bits of level are considered and when level is zero then
the command treats it as if the value “one” has been passed to the command.

vsi-vme-base ( — vaddr ) returns the virtual address vaddr of the SPARC FGA-5000’s
VMEDbus Base Address Register.

vsi-sbus-range ( range# — vaddr ) returns the virtual address vaddr of the SPARC
FGA-5000’s VMEbus Address Decoding and Translation Register identified by its
range number range#. The value of range# may be one of the values in the range zero
through two. Each value specifies one of the three VMEbus Address Decoding and
Translation Registers.

vsi-vme-ext ( range# — vaddr ) returns the virtual address vaddr of the SPARC FGA-
5000’s VMEbus Address Extension Register identified by its range number range#.
The value of range# may be one of the values in the range zero through two. Each
value specifies one of the three VMEbus Address Extension Registers.

vsi-reset-stat ( — vaddr ) returns the virtual address vaddr of the SPARC FGA-
5000’s Reset Source Register.

vsi-intr-stat ( — vaddr) returns the virtual address vaddr of the SPARC FGA-5000’s
Interrupt Status Register.

vsi-irg-map ( level — vaddr ) returns the virtual address vaddr of the SPARC FGA-
5000’s VMEbus Interrupt Level Select and Enable Register associated with the
given level. The value of level may be one of the values in the range one through
seven. Each value specifies one of the seven VMEDbus interrupt request levels.
Only the least significant three bits of level are considered and when level is zero then
the command treats it as if the value “one” has been passed to the command.
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vsi-mbox-irg-map ( mailbox# — vaddr ) returns the virtual address vaddr of the
SPARC FGA-5000’s Mailbox Interrupt Level Select and Enable Register identi-
fied by its mailbox number mailbox#. The value of mailbox# may be one of the values
in the range zero through 15. Each value specifies one of the 16 Mailbox Interrupt
Level Select and Enable Registers.

vsi-dma-irg-map ( — vaddr ) returns the virtual address vaddr of the SPARC FGA-
5000’s DMA Interrupt Level Select and Enable Register.

vsi-wpe-irg-map ( — vaddr ) returns the virtual address vaddr of the SPARC FGA-
5000’s Write Posting Error Interrupt Level Select and Enable Register.

vsi-arb-irg-map ( — vaddr ) returns the virtual address vaddr of the SPARC FGA-
5000’s Arbiter Timeout Interrupt Level Select and Enable Register.

vsi-wdt-irg-map ( — vaddr ) returns the virtual address vaddr of the SPARC FGA-
5000’s Watchdog Timer Interrupt Level Select and Enable Register.

vsi-acfail-irg-map (— vaddr) returns the virtual address vaddr of the SPARC FGA-
5000’s ACFAIL Interrupt Level Select and Enable Register.

vsi-sysfail-irqg-map0 ( — vaddr) returns the virtual address vaddr of the SPARC
FGA-5000’s SYSFAIL Assert Interrupt Level Select and Enable Register.

vsi-sysfail-irqg-mapl ( — vaddr) returns the virtual address vaddr of the SPARC
FGA-5000’s SYSFAIL Negate Interrupt Level Select and Enable Register.

vsi-abort-irg-map ( — vaddr ) returns the virtual address vaddr of the SPARC FGA-
5000’s Abort Interrupt Level Select and Enable Register.

vsi-arb-ctrl (— vaddr) returns the virtual address vaddr of the SPARC FGA-5000s
Arbiter Control Register.

vsi-reg-ctrl ( — vaddr) returns the virtual address vaddr of the SPARC FGA-5000’s
Requester Control Register.

vsi-bus-ctrl ( — vaddr) returns the virtual address vaddr of the SPARC FGA-5000’s
Bus Capture Control Register.

vsi-mbox ( mailbox# — vaddr ) returns the virtual address vaddr of the SPARC FGA-
5000’s Mailbox Register identified by its mailbox number mailbox#. The value of
mailbox# may be one of the values in the range zero through 15. Each value specifies
one of the 16 Mailbox Registers.

vsi-mbox-stat (— vaddr) returns the virtual address vaddr of the SPARC FGA-5000’s
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Mailbox Status Register.

vsi-sem ( semaphore# — vaddr ) returns the virtual address vaddr of the SPARC FGA-
5000’s Semaphore Register identified by its semaphore number semaphore#. The
value of semaphore# may be one of the values in the range zero through 47. Each
value specifies one of the 48 Semaphore Registers.

vsi-fmb-ctrl ( — vaddr) returns the virtual address vaddr of the SPARC FGA-5000’s
Message Broadcast Control Register.

vsi-fmb-irqg-map ( channel# — vaddr ) returns the virtual address vaddr of the SPARC
FGA-5000’s Message Broadcast Interrupt Level Select and Enable Register iden-
tified by its channel number channel#. The value of channel# may be one of the values
in the range zero to one. Each value specifies one of the two Message Broadcast Inter-
rupt Level Select and Enable Registers.

vsi-fmb-addr ( — vaddr) returns the virtual address vaddr of the SPARC FGA-5000’s
Message Broadcast Address Register.

vsi-fmb-stat ( channel# — vaddr ) returns the virtual address vaddr of the SPARC
FGA-5000’s Message Broadcast Status Register identified by its channel number
channel#. The value of channel# may be one of the values in the range zero to one.
Each value specifies one of the two Message Broadcast Status Registers.

vsi-fmb-msg ( channel# — vaddr ) returns the virtual address vaddr of the SPARC FGA-
5000’s Message Broadcast Register identified by its channel number channel#. The
value of channel# may be one of the values in the range zero to one. Each value speci-
fies one of the two Message Broadcast Registers.

vsi-gesr (— vaddr) returns the virtual address vaddr of the SPARC FGA-5000’s Global
Control and Status Register.

vsi-wdt-ctrl ( — vaddr) returns the virtual address vaddr of the SPARC FGA-5000’s
Watchdog Timer Control Register.

vsi-wdt-restart ( — vaddr ) returns the virtual address vaddr of the SPARC FGA-
' 5000’s Watchdog Restart Register.

vsi-mesr0 ( — vaddr ) returns the virtual address vaddr of the SPARC FGA-5000’s Mis-
cellaneous Control and Status Register 0.

vsi-mesrl ( — vaddr ) returns the virtual address vaddr of the SPARC FGA-5000’s Mis-
cellaneous Control and Status Register 1.
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vsi-dma-ctrl ( — vaddr ) returns the virtual address vaddr of the SPARC FGA-5000’s
DMA Control Register.

vsi-dma-mode ( — vaddr ) returns the virtual address vaddr of the SPARC FGA-5000’s
DMA Mode Register.

vsi-dma-stat ( — vaddr) returns the virtual address vaddr of the SPARC FGA-5000’s
DMA Status Register.

vsi-dma-src ( — vaddr ) returns the virtual address vaddr of the SPARC FGA-5000’s
DMA Source Address Register.

vsi-dma-dest ( — vaddr ) returns the virtual address vaddr of the SPARC FGA-5000’s
DMA Destination Address Register.

vsi-dma-cap ( — vaddr ) returns the virtual address vaddr of the SPARC FGA-5000’s
DMA Capability and Transfer Count Register.

vsi-ibox-irg-map ( — vaddr ) returns the virtual address vaddr of the SPARC FGA-
5000’s Interrupt Box Interrupt Level Select and Enable Register.

vsi-ibox-ctrl (— vaddr) returns the virtual address vaddr of the SPARC FGA-5000’s
Interrupt Box Control Register.

vsi-ibox-addr (— vaddr ) returns the virtual address vaddr of the SPARC FGA-5000’s
Interrupt Box Address Register.

The following commands are available to get the virtual addresses of the System Configuration
Registers.

sysconfig-va (— vaddr) returns the virtual base address vaddr of the System Configura-
tion Registers. :

ledl-ctrl ( — vaddr ) returns the virtual address vaddr of the First User LED Control

Register.

led2-ctrl (— vaddr) returns the virtual address vaddr of the Second User LED Control
Register.

flash-ctrll (— vaddr) returns the virtual address vaddr of the Flash Memory Control
Register 1.

rotary-switch-stat ( — vaddr ) returns the virtual address vaddr of the Rotary
Switch Status Register.
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boot-rom-size-ctrl ( — vaddr ) returns the virtual address vaddr of the Boot ROM
Size Control Register.

flash-ctrl2 (— vaddr) returns the virtual address vaddr of the Flash Memory Control
Register 2.

flash-vpp-ctrl (— vaddr) returns the virtual address vaddr of the Flash Memory Pro-
“gramming Voltage Control Register.

led-display-ctrl ( — vaddr) returns the virtual address vaddr of the LED Display
Control Register.

fmb-0-data-discard ( — vaddr ) returns the virtual address vaddr of the FMB Chan-
nel 0 Data Discard Status Register.

fmb-1-data-discard ( — vaddr ) returns the virtual address vaddr of the FMB Chan-
nel 1 Data Discard Status Register.

lca-id (— vaddr ) returns the virtual address vaddr of the LCA ID Register.

4.2.3 Register Accesses

The commands described below are used to read data from and to store data in specific registers
of the SPARC FGA-5000:

vsi-sbus-base@ ( — long ) returns the contents — a 32-bit data — of the SBus Base
Address Register.

vsi-sbus-base! (long — ) stores the 32-bit data long in the SBus Base Address Regis-
ter.

vsi-ide ( — id-code ) returns the contents — the 32-bit data id-code — of the Identification
Register.

vsi-vme-range@ ( range# — long ) returns the contents — a 32-bit data — of the SBus
Address Decoding And Translation Register identified by its register number range#.
The value of range# may be one of the values in the range zero through 15. Each value
specifies one of the 16 SBus Address Decoding and Translation Registers.

vsi-vme-range! ( long range# — ) stores the 32-bit value long in the SBus Address
Decoding And Translation Register identified by its register number range#. The
value of range# may be one of the values in the range zero through 15. Each value
specifies one of the 16 SBus Address Decoding and Translation Registers.
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vsi-vme-master-cap@ ( range# — byte ) returns the contents — an 8-bit data — of the
VMEbus Master Capability Register identified by its register number range#. The
value of range# may be one of the values in the range zero through 15. Each value
specifies one of the 16 VMEbus Master Capability Registers.

vsi-vme-master-cap! ( byte range# — ) stores the 8-bit data byte in the VMEbus Mas-
ter Capability Register identified by its register number range#. The value of range#
may be one of the values in the range zero through 15. Each value specifies one of the
16 VMEbus Master Capability Registers.

vsi-vme-cap@ ( — byte ) returns the contents — an 8-bit data — of the VMEbus Capabil-
ity Register.

vsi-vme-cap! ( byte — ) stores the 8-bit data byte in the VMEbus Master Capability Reg-
ister.

vsi-sbus-ssel@ ( range# — byte ) returns the contents — an 8-bit data — of the SBus
Slave Slot Select Register identified by its register number range#. The value of
range# may be one of the values in the range zero through 15. Each value specifies
one of the 16 SBus Slave Slot Select Registers.

vsi-sbus-ssel! ( byte range# — ) stores the 8-bit data byze in the SBus Slave Slot Select
Register identified by its register number range#. The value of range# may be one of
the values in the range zero through 15. Each value specifies one of the 16 SBus Slave
Slot Select Registers.

vsi-sbus-cap@ ( — byte ) returns the contents — an 8-bit data — of the SPARC FGA-
5000’s SBus Capability Register.

vsi-sbus-cap! ( byte — ) stores the 8-bit data byze in the SPARC FGA-5000’s SBus
Capability Register.

vsi-sbus-retry-time-ctrl@ (— byte ) returns the contents — an 8-bit data — of the
SPARC FGA-5000’s SBus Retry Time Control Register.

vsi-sbus-retry-time-ctrl! ( byte — ) stores the 8-bit data byte in the SPARC
FGA-5000’s SBus Retry Time Control Register.

vsi-sbus-rerun-limit-ctrl@ (— word ) returns the contents — a 16-bit data — of
the SPARC FGA-5000’s SBus Rerun Limit Control Register.

vsi-sbus-rerun-limit-ctrl! ( word —) store the 16-bit data word in the SPARC
FGA-5000’s SBus Rerun Limit Control Register.
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vsi-swpar@ (— long ) returns the contents — a 32-bit data — of the SBus Write Posting
Error Address Register.

vsi-vwpar@ (— long) returns the contents — a 32-bit data — of the VMEbus Write Post-
ing Error Address Register.

vsi-slerr@ ( — long ) returns the contents — a 32-bit data — of the SBus Late Error
Address Register.

vsi-slerr-irg-map@ ( — byte ) returns the contents — an 8-bit data — of the Late
Error Interrupt Level Select and Enable Register. ‘

vsi-slerr-irg-map! ( byte — ) stores the 8-bit data byte in the Late Error Interrupt
Level Select and Enable Register.

vsi-iack-emu@ ( level — byte ) returns the contents — an 8-bit data — of the IACK
Cycle Emulation Register associated with the given level. The value of level may be
one of the values in the range one through seven. Each value specifies one of the seven
VMEDbus interrupt request levels.
Only the least significant three bits of level are considered and when level is zero then
the command treats it as if the value “one” has been passed to the command.

vsi-vme-base@ ( — byte ) returns the contents — an 8-bit data — of the VMEDbus Base
Address Register.

vsi-vme-base! ( byte — ) stores the 8-bit data byte in the VMEbus Base Address Regis-
ter.

vsi-sbus-rangee@ ( range# — long ) returns the contents — a 32-bit data — of the VME-
bus Address Decoding and Translation Register identified by its range number range#.
The value of range# may be one of the values in the range zero through two. Each
value specifies one of the three VMEbus Address Decoding and Translation Registers.

vsi-sbus-range! ( long range# — ) stores the 32-bit data long in the VMEbus Address
Decoding and Translation Register identified by its range number range#. The value
of range# may be one of the values in the range zero through two. Each value specifies
one of the three VMEbus Address Decoding and Translation Registers.

vsi-vme-ext@ ( range# — byte ) returns the contents — an 8-bit data — of the VMEbus
Address Extension Register identified by its range number range#. The value of
range# may be one of the values in the range zero through two. Each value specifies
one of the three VMEbus Address Extension Registers.
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vsi-vme-ext! ( byte range# — ) stores the 8-bit data byre in the VMEbus Address Exten-
sion Register identified by its range number range#. The value of range# may be one
of the values in the range zero through two. Each value specifies one of the three
VMEbus Address Extension Registers.

vsi-reset-stat@ (— byte ) returns the contents — an 8-bit data — of the Reset Source
Register.

vsi-intr-state (— long ) returns the contents — a 32-bit data — of the Interrupt Status
Register.

vsi-intr-stat! (long —) stores the 32-bit data long in the Interrupt Status Register.

.vsi-intr-stat (— ) displays the actual contents of the Interrupt Status Register. The
contents of the register is displayed as shown below:

ok .vsi-intr-stat

VME-IRQ1: 0 VME-IRQ2: 0 VME-IRQ3: 0 VME-IRQ4: 0 VME-IRQS5: 0
VME~IRQ6: 0 VME-IRQ7: 0 VME-IACK: 0 FMB1 : 0 FMBO : 0
IBOX : 0 LERR : 0 WDOG : 0 DMATERM : 0 VWPERR : O
SWPERR 0 MAILBOX : 0 ARBTOUT : 0 ABORT : 0 SYSFAIL+: 0
SYSFAIL~: 0 ACFAIL : O

ok

When an interrupt is pending the command displays the one (1); otherwise it displays
the zero (0) to indicate that the interrupt is not pending.

Note! The state of the entry SYSFATIL~- reports the occurrence of a negative edge of
the VMEbus SYSFAIL* signal which indicates that the SYSFAIL* signal has been
asserted. The state of the entry SYSFATIL+ reports the occurrence of a positive edge
of the VMEbus SYSFAIL * signal which indicates that the SYSFAIL* signal has been
negated.

vsi-irg-map@ ( level— byte ) returns the contents — an 8-bit data — of the VMEDbus
Interrupt Level Select and Enable Register associated with the given level. The value
of level may be one of the values in the range one through seven. Each value specifies
one of the seven VMEDbus interrupt request levels.
Only the least significant three bits of level are considered and when level is zero then
the command treats it as if the value “one” has been passed to the command.

vsi-irg-map! ( byte level — ) stores the 8-bit data byte in the VMEbus Interrupt Level
Select and Enable Register associated with the given level. The value of level may be
one of the values in the range one through seven. Each value specifies one of the seven
VMEDbus interrupt request levels.
Only the least significant three bits of level are considered and when level is zero then
- the command treats it as if the value “one” has been passed to the command.
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vsi-mbox-irg-map@ ( mailbox# — byte ) returns the contents — an 8-bit data — of the
Mailbox Interrupt Level Select and Enable Register identified by its mailbox number
mailbox#. The value of mailbox# may be one of the values in the range zero through
15. Each value specifies one of the 16 Mailbox Interrupt Level Select and Enable Reg-
isters.

vsi-mbox-irg-map! ( byte mailbox# — ) stores the 8-bit data byte in the Mailbox Inter-
rupt Level Select and Enable Register identified by its mailbox number mailbox#. The
value of mailbox# may be one of the values in the range zero through 15. Each value
specifies one of the 16 Mailbox Interrupt Level Select and Enable Registers.

vei-dma-irg-mape ( — byte ) returns the contents — an 8-bit data — of the DMA Inter-
rupt Level Select and Enable Register.

vsi-dma-irg-map! ( byte — ) stores the 8-bit data in the DMA Interrupt Level Select and
Enable Register.

vsi-wpe-irg-map@ (— byte ) returns the contents — an 8-bit data — of the Write Post-
ing Error Interrupt Level Select and Enable Register.

vsi-wpe-irg-map! ( byte —) stores the 8-bit data byte in the Write Posting Error Inter-
rupt Level Select and Enable Register.

vsi-arb-irg-map@ ( — byte ) returns the contents — an 8-bit data — of the Arbiter
Timeout Interrupt Level Select and Enable Register.

vsi-arb-irg-map! ( byte — ) stores the 8-bit data byze in the Arbiter Timeout Interrupt
Level Select and Enable Register.

vsi-wdt-irg-mape ( — byte ) returns the contents — an 8-bit data — of the Watchdog
Timer Interrupt Level Select and Enable Register.

vsi-wdt-irg-map! ( byte — ) stores the 8-bit data byte in the Watchdog Timer Interrupt
Level Select and Enable Register.

vsi-acfail-irg-map@ ( — byte ) returns the contents — an 8-bit data — of the
ACFAIL Interrupt Level Select and Enable Register.

vsi-acfail-irg-map! ( byte — ) stores the 8-bit data byte in the ACFAIL Interrupt
Level Select and Enable Register.

vsi-sysfail-irg-map0@ ( — byte ) returns the contents — an 8-bit data — of the SYS-
FAIL Assert Interrupt Level Select and Enable Register.
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vsi-sysfail-irqg-map0! ( byte — ) stores the 8-bit data byfe in the SYSFAIL Assert
Interrupt Level Select and Enable Register.

vsi-sysfail-irg-mapl@ (— byte ) returns the contents — an 8-bit data — of the SYS-
FAIL Negate Interrupt Level Select and Enable Register.

vsi-sysfail-irg-mapl! ( byte — ) stores the 8-bit data byte in the SYSFAIL Negate
Interrupt Level Select and Enable Register.

vsi-arb-ctrle ( — byte ) returns the contents — an 8-bit data — of the Arbiter Control
Register.

vsi-arb-ctrl! ( byte —) stores the 8-bit data long in the Arbiter Control Register.

vsi-reg-ctrl@ (— byte ) returns the contents — an 8-bit data — of the Requester Con-
trol Register.

vsi-reg-ctrl! ( byte —) stores the 8-bit data byte in the Requester Control Register.

vsi-bus-ctrle ( — byte ) returns the contents — an 8-bit data — of the Bus Capture
Control Register.

vsi-bus-ctrl! ( byte — ) stores the 8-bit data byte in the Bus Capture Control Register.

vsi-mbox@ ( mailbox# — byte ) returns the contents — an 8-bit data — of the Mailbox Reg-
ister identified by its mailbox number mailbox#. The value of mailbox# may be one of
the values in the range zero through 15. Each value specifies one of the 16 Mailbox
Registers.

vsi-mbox! ( byte mailbox# — ) stores the 8-bit data byte in the Mailbox Register identified
by its mailbox number mailbox#. The value of mailbox# may be one of the values in
the range zero through 15. Each value specifies one of the 16 Mailbox Registers.

vsi-mbox-stat@ (— word ) returns the contents — a 16-bit data — of the Mailbox Status
Register.

vsi-mbox-stat! ( word — ) stores the 16-bit data long in the Mailbox Status Register.

vsi-sem@ ( semaphore# — byte ) returns the contents — an 8-bit data — of the Semaphore
Register identified by its semaphore number semaphore#. The value of semaphore#
may be one of the values in the range zero through 47. Each value specifies one of the
48 Semaphore Registers.
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vsi-sem! ( byte semaphore# — ) stores the 8-bit data byze in the Semaphore Register iden-
tified by its semaphore number semaphore#. The value of semaphore# may be one of
the values in the range zero through 47. Each value specifies one of the 48 Semaphore
Registers.

vsi-£fmb-ctrl@ (— byte ) returns the contents — an 8-bit data — of the Message Broad-
cast Control Register.

vsi-fmb-ctrl! ( byte — ) stores the 8-bit data byte in the Message Broadcast Control
Register.

vsi-fmb-irg-map@ ( channel# — byte ) returns the contents — an 8-bit data — of the
Message Broadcast Interrupt Level Select and Enable Register identified by its chan-
nel number channel#. The value of channel# may be one of the values in the range
zero to one. Each value specifies one of the two Message Broadcast Interrupt Level
Select and Enable Registers.

vsi-fmb-irg-map! ( byte channel# — ) stores the 8-bit data byte in the Message Broad-
cast Interrupt Level Select and Enable Register identified by its channel number chan-
nel#. The value of channel# may be one of the values in the range zero to one. Each
value specifies one of the two Message Broadcast Interrupt Level Select and Enable
Registers.

vsi-fmb-addre ( — byte ) returns the contents — an 8-bit data — of the Message Broad-
cast Address Register.

vsi-fmb-addr! ( byte — ) stores the 8-bit data byte in the Message Broadcast Address
Register.

vsi-fmb-stat@ ( channel# — byte ) returns the contents — an 8-bit data — of the Mes-
sage Broadcast Status Register identified by its channel number channel#. The value
of channel# may be one of the values in the range zero to one. Each value specifies
one of the two Message Broadcast Status Registers.

vsi-fmb-stat! ( byte channel# — ) stores the 8-bit data byte in the Message Broadcast
Status Register identified by its channel number channel#. The value of channel# may
be one of the values in the range zero to one. Each value specifies one of the two Mes-
sage Broadcast Status Registers.

vsi-fmb-msg@ ( channel# — long true | false ) returns the contents — a 32-bit data — of
the Message Broadcast Register identified by its channel number channel#. The value
of channel# may be one of the values in the range zero to one. Each value specifies
one of the two Message Broadcast Registers.
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vsi-gcsr@ ( — byte ) returns the contents — an 8-bit data — of the Global Conirol and
Status Register.

vsi-gesr! ( byte — ) stores the 8-bit data byte in the Global Control and Status Register.

vsi-mcsr0@ ( — byte ) returns the contents — an 8-bit data — of the Miscellaneous Con-
trol and Status Register 0.

vsi-mecsr0! ( byte — ) stores the 8-bit data byte in the Miscellaneous Control and Status
Register 0.

vsi-mcsrl@ (— byte ) returns the contents — an 8-bit data — of the Miscellaneous Con-
trol and Status Register 1.

vsi-mcsrl! ( byte — ) stores the 8-bit data byte in the Miscellaneous Control and Status
Register 1.

vsi-wdt-ctrle (— byte ) returns the contents — an 8-bit data — of the Watchdog Timer
Control Register.

vsi-wdt-ctrl! ( byte —) stores the 8-bit data byte in the Watchdog Timer Control Reg-
ister.

vsi-wdt-restart@ ( — byte ) returns the contents — an 8-bit data — of the Watchdog
Restart Register.

vsi-wdt-restart! ( byte — ) stores the 8-bit data byte in the Watchdog Restart Register.

vsi-dma-ctrl@ (— word ) returns the contents — a 16-bit data — of the DMA Control
Register.

vsi-dma-ctrl! ( word —) stores the 16-bit data word in the DMA Control Register.

vsi-dma-mode@ (— byte ) returns the contents — an 8-bit data — of the DMA Mode Reg-
ister.

vsi-dma-mode! ( byte —) stores the 8-bit data byze in the DMA Mode Register.

vsi-dma-stat@ ( — byte ) returns the contents — an 8-bit data — of the DMA Status
Register.

vsi-dma-stat! ( byte — ) stores the 8-bit data byte in the DMA Status Register.

vsi-dma-src@ ( — long ) returns the contents — a 32-bit data — of the DMA Source
Address Register.
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vsi-dma-src! (long —) stores the 32-bit data long in the DMA Source Address Register.

vsi-dma-dest@ (— long ) returns the contents — a 32-bit data — of the DMA Destina-
tion Address Register.

vsi-dma-dest! ( long — ) stores the 32-bit data long in the DMA Destination Address
Register.

vsi-dma-cap@ ( — long ) returns the contents — a 32-bit data — of the DMA Capability
and Transfer Count Register.

vsi-dma-cap! (long — ) stores the 32-bit data long in the DMA Capability and Transfer
Count Register.

vsi-ibox-irg-map@ ( — byte) returns the contents — an 8-bit data — of the Interrupt
Box Interrupt Level Select and Enable Register.

vsi-ibox-irg-map! ( byte — ) stores the 32-bit data long in the Interrupt Box Interrupt
Level Select and Enable Register.

vsi-ibox-ctrle (— word ) returns the contents — a 16-bit data — of the Interrupt Box
Control Register.

vsi-ibox~ctrl! (word — ) stores the 16-bit data word in the Interrupt Box Control Reg-
ister.

vsi-ibox-addr@ (— word ) returns the contents — a 16-bit data — of the Interrupt Box
Address Register.

vsi-ibox-addr! ( word — ) stores the 16-bit data word in the Interrupt Box Address
Register.

The following commands are available to read data from and store data in the System
Configuration Registers.

ledl-ctrl@ (— byte ) returns the contents — an 8-bit data — of the First User LED Con-
‘ trol Register.

ledl-ctrl! ( byte —) stores the 8-bit data byte in the First User LED Control Register.

led2-ctrl@ ( — byte ) returns the contents — an 8-bit data — of the Second User LED
Control Register.

led2-ctrl! ( byte —) stores the 8-bit data byte in the Second User LED Control Register.
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flash-ctrlle ( — byte ) returns the contents — an 8-bit data — of the Flash Memory
Control Register 1.

flash-ctrll! ( byte — ) stores the 8-bit data byte in the Flash Memory Control Register
1.

rotary-switch-stat@ (— byte ) returns the contents — an 8-bit data — of the Rotary
Switch Status Register.

boot-rom-size-ctrl@ ( — byte ) returns the contents — an 8-bit data — of the Boot
ROM Size Control Register.

boot-rom-size-ctrl! ( byte —) stores the 8-bit data byte in the Boot ROM Size Con-
trol Register.

flash-ctrl2@ ( — byte ) returns the contents — an 8-bit data — of the Flash Memory
Control Register 2.

flash-ctrl2! ( byte — ) stores the 8-bit data byte in the Flash Memory Control Register
2.

flash-vpp-ctrle (— byte ) returns the contents — an 8-bit data — of the Flash Memory
Programming Voltage Control Register.

flash-vpp-ctrl! ( byte —) stores the 8-bit data byte in the Flash Memory Programming
Voltage Control Register.

led-display-ctrl@ (byte — ) returns the contents — an 8-bit data — of the LED Dis-
play Control/Status Register. Because the LED Display Control Register is only writa-
ble, the command returns the contents of the LED Display Control Shadow Register.

led-display-ctrl! (— byte) stores the 8-bit data byte in the LED Display Control/
Status Register. Because the LED Display Control Register is only writable, the com-
mand stores the given data in the LED Display Control Shadow Register, too.

fmb-0-data-discarde@ ( — byte ) returns the contents — an 8-bit data — of the FMB
Channel 0 Data Discard Status Register.

fmb-1-data-discarde ( — byte ) returns the contents — an 8-bit data — of the FMB
Channel 1 Data Discard Status Register.

lca-id@ (— byte ) returns the contents — an 8-bit data — of the LCA ID Register.
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4.24 VMEDbus Interrupt Handler

vme-intr-pending? ( level — true | false ) checks whether an interrupt is pending on a
given interrupt request level and returns a flag. When an interrupt is pending the flag is
true; otherwise it is false. The value of level may be one of the values in the range one
through seven. Each value specifies one of the seven VMEbus interrupt request levels.
Only the least significant three bits of level are considered and when level is zero then
the command treats it as if the value “one” has been passed to the command.

The command verifies the state of the interrupt pending bit in the Interrupt Status reg-
ister associated with the given level. When the corresponding status bit is set then no

VMEDbugs interrunt is nendine and the command returns false. Otherwise — the status
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bit is cleared — the value true is returned.

vme-iacke ( level — vector ) initiates an interrupt acknowledge cycle at the given VMEbus
interrupt request level and returns the obtained 8-bit vector. The value of level may be
one of the values in the range one through seven. Each value specifies one of the seven
VMEDbus interrupt request levels.
Typically, the vector returned is within the range 0 through 255, but when no interrupt
is pending, and therefore no interrupt has to be acknowledged, the value -1 is returned.
Only the least significant three bits of level are considered and when level is zero then
the command treats it as if the value “one” has been passed to the command.
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vme-intr-ena ( mapping level — ) enables the interrupt to be generated upon the receipt
of a VMEbus interrupt at level. The parameter mapping defines the interrupt asserted
by the SPARC FGA-5000 when the certain VMEDbus interrupt request level is asserted.
The value of mapping may be one of the values in the range one through seven. Each
value specifies one of the eight SPARC FGA-5000 interrupt request lines. The table
below lists all allowed mappings.

The value of level may be one of the values in the range one through seven. Each value
specifies one of the seven VMEbus interrupt request levels.

Only the least significant three bits of mapping and level are considered. When level is
zero then the command treats it as if the value “one” has been passed to the command.

mapping |Constant Interrupt generated by SPARC FGA-5000
0 [|vsi-omi INT (connected with nonmaskable interrupt) |
1 vsi-sbus-irg-1 SINT1 (connected with SBus IRQ1)
2 vsi-sbus-irg-2 SINT2 (connected with SBus IRQ2)
3 vsi-sbus-irg-3 SINT3 (connected with SBus IRQ3)
4 vsi-sbus-irqg-4 SINT4 (connected with SBus IRQ4)
5 vsi-sbus-irg-5 SINTS5 (connected with SBus IRQS)
6 vsi-sbus-irg-6 SINT6 (connected with SBus IRQ6)
7 vsi-sbus-irqg-7 SINT7 (connected with SBus IRQ7)
The words listed in the second column of the table may be used to specify a valid interrupt mapping.

Table 40: Interrupt Mapping.

vme-intr-dis ( level — ) disables the interrupt to be generated when the specified VME-
bus interrupt request at level is asserted. The value of level may be one of the values in
the range one through seven. Each value specifies one of the seven VMEbus interrupt
request levels.
Only the least significant three bits of level are considered and when level is zero then
the command treats it as if the value “one” has been passed to the command.

vme-irqg-ena ( level —) enables the interrupt to be generated upon the receipt of a VME-
bus interrupt at level. The value of level may be one of the values in the range one
through seven. Each value specifies one of the seven VMEbus interrupt request levels.
Only the least significant three bits of level are considered and when level is zero then
the command treats it as if the value “one” has been passed to the command.
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vme-irg-dis (level —) disables the interrupt to be generated upon the receipt of a VME-
bus interrupt at level. The value of level may be one of the values in the range one
through seven. Each value specifies one of the seven VMEbus interrupt request levels.
Only the least significant three bits of level are considered and when level is zero then
the command treats it as if the value “one” has been passed to the command.

vme-irg-map@ ( level — mapping ) returns the interrupt asserted by the SPARC FGA-
5000 when the VMEDbus interrupt request level is asserted. The value of level may be
one of the values in the range one through seven. Each value specifies one of the seven
VMEDbus interrupt request levels.
Only the least significant three bits of level are considered and when level is zero then
the command treats it as if the value “one™ has been passed to the command.

vme-irg-map! ( mapping level — ) defines the interrupt asserted by the SPARC FGA-
5000 when the certain VMEDbus interrupt request level is asserted. The value of map-
ping may be one of the values in the range one through seven. Each value specifies
one of the eight SPARC FGA-5000 interrupt request lines. The table “Interrupt Map-
ping.” on page 109 lists all allowed mappings.
The value of level may be one of the values in the range one through seven. Each value
specifies one of the seven VMEbus interrupt request levels.
Only the least significant three bits of mapping and level are considered. When level is
zero then the command treats it as if the value “one” has been passed to the command.

install-vme-intr-handler ( mapping level — ) installs the interrupt service routine
dealing with the given VMEDbus interrupt level. The parameter mapping defines the
interrupt asserted by the SPARC FGA-5000 when the certain VMEbus interrupt
request level is asserted. The value of mapping may be one of the values in the range
zero through seven. Each value specifies one of the eight SPARC FGA-5000 interrupt
request lines. The table “Interrupt Mapping.” on page 109 lists all allowed mappings.
The value of level may be one of the values in the range one through seven. Each value
specifies one of the seven VMEDbus interrupt request levels. The address of the inter-
rupt service routine currently in effect is preserved.
Only the least significant three bits of mapping and level are considered. When level is
zero then the command treats it as if the value “one” has been passed to the command.

uninstall-vme-intr-handler ( level — ) removes the interrupt service routine deal-
ing with the given VMEbus interrupt level and installs the old interrupt service rou-
tine. The value of level may be one of the values in the range one through seven. Each
value specifies one of the seven VMEbus interrupt request levels.
Only the least significant three bits of level are considered and when level is zero then
the command treats it as if the value “one” has been passed to the command.

.vme-vectors ( — ) displays the VMEDbus interrupt vectors received during the last inter-
rupt acknowledge cycle.
OpenBoot maintains seven variables called vme-intr{1|2|3|4|5|6]|7}-vec-
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tor which are modified by the VMEbus interrupt handlers. In general, the interrupt
handlers store the vector obtained during an interrupt acknowledge cycle in the appro-
priate variable.
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4.2.5 VMEDbus Arbiter

The commands listed below are availat?le to control the arbiter:

vme-slotl-ena ( — ) enables the board to act as the system controller. In particular the
command calls vme-slot1l! — passing the value frue to it — to enable the system
controller function.

vme-slotl-dis ( — ) disables the board to act as the system controller. In particular the
command calls vme-slotl! — passing the value false to it — to disable the system
controller function.

vme-slotl! ( truel false — ) enables or disables the board’s function to operate as the sys-
tem controller. When the value true is passed to the command the board acts as the
system controller. Otherwise — the value false is passed to the command — the sys-
tem controller function is disabled.

vme-arb-mode@ ( — mode ) returns the mode the arbiter is currently operating in. The
value of mode may range from zero to three. Each value specifies a particular mode:
the values zero and three indicate that the arbiter is operating in the priority mode; the
value one specifies the round-robin mode; and the value two specifies the prioritized-
round-robin mode.
Three constants are available to specify one of the three bus arbitration modes: pri —
prioritized — (31¢), rTs — round robin select— (1;g), pPrxr — prioritized round
robin — (610).

vme-arb-mode! ( mode — ) selects the arbiter mode specified by mode. The value of mode
may range from zero to three. Each value specifies a particular mode: the values zero
and three indicate that the arbiter operates in the priority mode; the value one specifies
the round-robin mode; and the value two specifies the prioritized-round-robin mode.

vme-arb-irg-map! ( mapping — ) selects the interrupt to be generated by the arbiter
when the arbitration timeout expired. The parameter mapping defines the interrupt
asserted by the SPARC FGA-5000 when the certain VMEbus interrupt request level is
asserted. The value of mapping may be one of the values in the range zero through
seven. Each value specifies one of the eight SPARC FGA-5000 interrupt request lines.
The table “Interrupt Mapping.” on page 109 lists all allowed mappings.

vme-arb-irg-ena (— ) enables the interrupt to be generated by the arbiter when the arbi-
tration timeout expired. In particular the command calls vime-arb-irqg! — passing
the value true to it — to enable the interrupt.

vme-arb-irg-dis (— ) disables the interrupt to be generated by the arbiter when the
arbitration timeout expired. In particular the command calls vme-arb-irqg! —
passing the value false to it — to disable the interrupt.
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vme-arb-irq! ( true | false — ) enables or disables the interrupt to be generated by the
arbiter when the arbitration timeout expired. When the value true is passed to the com-
mand the interrupt is enabled. Otherwise — the value faise is passed to the command
— the interrupt is disabled.

.vsi-arb-ctrl (—) displays the current contents of the VMEbus Arbiter Control Regis-
ter.

4.2.6 VMEDbus Requester

The commands listed below are available to control the requester and to obtain some
information about the requesters’s operational state:

vme-bus-request-level@ ( — level ) returns the VMEbus request level in use when
the VMEDbus interface tries to gain the ownership of the VMEbus. The value of level
may be one of the values in the range one through three. Each value specifies one of
the four VMEDbus request levels.

vme-bus-request-level! (level — ) selects the bus-request level to be used when the
VMEDbus is being accessed. The value of level may be one of the values in the range
one through three. Each value specifies one of the four VMEbus request levels

vme-bus-request-mode@ ( — mode ) returns the VMEbus request mode in use when
the VMEDbus interface tries to gain the ownership of the VMEbus.

vme-bus-request-mode! ( mode — ) selects the bus-request mode to be used when the
VMEDbus is being accessed.
Two constants are available to specify one of the two request modes: £aixr (0;q) and
unfair (1;g).

vme-bus-release-mode@ ( — mode ) returns the VMEDbus release mode in use when the
VMEDbus interface has gained the ownership of the VMEbus.

vme-bus-release-mode! ( mode — ) selects the release mode to be used when the
VMEDbus interface has gained the ownership of the VMEbus
Four constants are available to specify one of the four release modes: ror — release
on request — (3;¢), roc — release on bus clear — (5¢), rat — release after timeout
— (64p), and rwd — release when done — (7).

Because the SPARC FGA-5000 allows to consider more than one bus release mode
simultaneously — however, the combination of the release modes should be reasona-
ble — the following two examples show how to use the available constants and com-
mand to specify the release mode:
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ok ror rat and vme-bus-release-mode!
ok

In this example the VMEbus will be released either when another master requests the
VMEDbus, or after a fixed timeout expired. In the example below the VMEbus is
released either when the BBSY* signal is negated, or after a fixed timeout expired.

ok roc rat and vme-~bus-release-mode!
ok

vme-early-release! (true! false — ) allows or prevents the requester from releasing
the VMEbus early. When the value frue is passed to the command the requester
releases the VMEDbus before the cycle has been terminated completely. Otherwise —
the value false is passed to the command — the requester releases the VMEbus only
when the cycle has been terminated completely.

vme-bbsy-filter! ( truel false — ) enables or disables the BBSY* glitch filter. When
the value true is passed to the command the BBSY* glitch filter is enabled. Otherwise
— the value false is passed to the command — the BBSY* glitch filter is disabled.

.vsi-reg-ctrl ( — ) displays the current contents of the VMEbus Requester Control
Register.

vme-bus-capture! ( truel false — ) enables or disables the bus-capture-and-hold capa-
bility of the SPARC FGA-5000. If the value true is passed to the command the VME-
bus Interface starts to capture the bus and when it gains the ownership of the bus it
holds the as long as the bus is released. The bus is released when the command is
called and the value false is passed to it.

vme-bus-captured? ( — true | false ) determines whether the VMEbus interface gains
the ownership of the bus. The value true is returned when the VMEDbus interface gains
the ownership of the VMEbus. Otherwise the value false is returned to indicated that
the VMEDbus interface has not gained the ownership of the bus. .
In general this command is called immediately after a capture-and-hold cycle has
been initiated as shown in the example below:

ok true wvme-bus-capture!
ok begin wvme-bus-captured? until
ok ...

ok false vme-bus-capture!
ok
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4.2.7 VMEDbus Status Signals

The commands listed below are available to access and control the VMEDbus status signals.
vme-sysfail-set (—) asserts (sets) the VMEbus SYSFAIL* signal.
vme-sysfail-clear (— ) negates (clears) the VMEbus SYSFAIL* signal.

-vme-sysfail? (— truel false ) determines the state of the VMEbus SYSFAIL* signal and
returns a flag set according to the signal’s state. When the SYSFAIL* signal is asserted
the flag returned is true; otherwise its value is false.

vme-sysfail-assert-irg-map! ( mapping — ) selects the interrupt to be generated
when the VMEbus SYSFAIL* signal is asserted. The parameter mapping defines the
interrupt asserted by the SPARC FGA-5000 when the SYSFAIL* signal is asserted.
The value of mapping may be one of the values in the range zero through seven. Each
value specifies one of the eight SPARC FGA-5000 interrupt request lines. The table
“Interrupt Mapping.” on page 109 lists all allowed mappings.

vme-sysfail-assert-irg-ena ( — ) allows the VMEbus interface to generate an
interrupt upon the assertion of the VMEbus SYSFAIL * signal.

vme-sysfail-assert-irg-dis (— ) disables the interrupt to be generated upon the
assertion of the VMEbus SYSFAIL* signal.

vme-sysfail-assert-ip? (— truel false ) checks whether an interrupt is pending due
to the assertion of the VMEbus SYSFAIL* signal and returns a flag set according to
the appropriate interrupt pending flag. The flag is true when the interrupt is pending;
otherwise its value is false..

vme-sysfail-assert-ip-clear ( — ) clears a pending interrupt generated by the
assertion of the VMEbus SYSFAIL* signal. This command clears on the correspond-
ing interrupt pending bit in the Interrupt Status Register of the SPARC FGA-5000.

vme-sysfail-negate-irg-map! ( mapping — ) selects the interrupt to be generated
when the VMEbus SYSFAIL* signal is negated. The parameter mapping defines the
interrupt asserted by the SPARC FGA-5000 when the SYSFAIL* signal is negated.
The value of mapping may be one of the values in the range zero through seven. Each
value specifies one of the eight SPARC FGA-5000 interrupt request lines. The table
“Interrupt Mapping.” on page 109 lists all allowed mappings.

vme-sysfail-negate-irg-ena ( — ) allows the VMEbus interface to generate an
interrupt upon the negation of the VMEbus SYSFAIL* signal.
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vme-sysfail-negate-irg-dis ( — ) disables the interrupt to be generated upon the
negation of the VMEbus SYSFAIL* signal.

vme-sysfail-negate-ip? (— truel false ) checks whether an interrupt is pending due
to the negation of the VMEbus SYSFAIL* signal and returns a flag set according to
the appropriate interrupt pending flag. The flag is true when the mterrupt is pending;
otherwise its value is false.

vme-sysfail-negate-ip-clear ( — ) clears a pending interrupt generated by the
negation of the VMEbus SYSFAIL* signal. This command clears on the correspond-
ing interrupt pending bit in the Interrupt Status Register of the SPARC FGA-5000.

vme-acfail? (— truel false ) determines the state of the VMEbus ACFAIL* signal and
returns a flag set according to the signal’s state. When the ACFAIL* signal is asserted
the flag returned is true; otherwise it is false.

vme-acfail-assert-irg-map! ( mapping — ) selects the interrupt to be generated
when the VMEbus ACFAIL* signal is asserted. The parameter mapping defines the
interrupt asserted by the SPARC FGA-5000 when the ACFAIL* signal is asserted.
The value of mapping may be one of the values in the range zero through seven. Each
value specifies one of the eight SPARC FGA-5000 interrupt request lines. The table
“Interrupt Mapping.” on page 109 lists all allowed mappings

vme-acfail-assert-irg-ena (—) allows the VMEDbus interface to generate an inter-
rupt upon the assertion of the VMEbus ACFAIL* signal.

vme-acfail-assert-irg-dis ( — ) disables the interrupt to be generated upon the
assertion of the VMEbus ACFAIL* signal.

vme-acfail-assert-ip? (— truel false ) checks whether an interrupt is pending due
to the assertion of the VMEbus ACFAIL* signal and returns a flag set according to the
appropriate interrupt pending flag. The flag is true when the interrupt is pending; oth-
erwise its value is false.

vme-acfail-assert-ip-clear ( — ) clears a pending interrupt generated by the
assertion of the VMEbus ACFAIL* signal. This command clears on the corresponding
interrupt pending bit in the Interrupt Status Register of the SPARC FGA-5000.
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4.2.8 VMEDbus Master Interface

The SPARC FGA-5000 provides 16 sets of registers to control any VMEbus master operation.
Each set may be used to address a certain address range within the VMEDbus’ address space. A
register set is identified by an unique number, the range number (range#), in the range zero
through 15.

When the VMEDbus is being accessed the part of the SPARC FGA-5000 connected with the
SBus is considered as the SBus slave device, whereas the part of the SPARC FGA-5000 that
is connected with the VMEDbus is operating as VMEbus master. This fact is reflected in the
names of the commands available to control the VMEbus master interface.

The commands listed and described in the following are available to initialize and control the
VMEDbus master interface:

#vme-ranges (— #vme-ranges ) returns the number #vme-ranges of available register sets
which are used to control accesses to the VMEDbus.

vme-master-ena ( range# — ) enables the address decoding associated with the range
number range# to access the VMEbus. The value of range# may be one of the values
in the range zero through 15. Each value specifies one of the 16 register sets control-
ling any VMEDbus master operation.

vme-master-dis ( range# — ) enables the address decoding associated with the range
number range# to access the VMEDbus. The value of range# may be one of the values
in the range zero through 15. Each value specifies one of the 16 register sets control-
ling any VMEbus master operation.

vme-master-wp-ena ( range# — ) enables write posting within the VMEDbus address
range associated with the range number range#. The value of range# may be one of
the values in the range zero through 15. Each value specifies one of the 16 register sets
controlling any VMEbus master operation.

vme-slave-wp-dis ( range# — ) disables write posting within the VMEbus address
range associated with the range number range#. The value of range# may be one of
the values in the range zero through 15. Each value specifies one of the 16 register sets
controlling any VMEbus master operation.

vme-supervisor! ( true | false — ) selects the mode in which the VMEDbus is being
accessed. When the value true is passed to the command, the VMEDbus is accessed in
the previleged mode. Otherwise — the value false is passed to the command — the
VMEDbus is accessed in the non-previleged mode.
The mode selected with this command applies to all ranges used to access the VME-
bus.

vme-master-cap@ ( range# — data-capability address-capability ) returns the address-
and data capabilities associated with the range number range# which are used when
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the VMEDbus is accessed. The value of range# may be one of the values in the range
zero through 15. Each value specifies one of the 16 register sets controlling any VME-
bus master operation.

The value of data-capability and address-capability may be one of the values listed in
the table below.

vme-master-cap! ( data-capability address-capability range# — ) defines the address-
and data capabilities associated with the range number range# which are used when
the VMEDbus is accessed. The value of range# may be one of the values in the range
zero through 15. Each value specifies one of the 16 register sets controlling any VME-

bus master npe.mtiom

Tilza;-;l-li;o'f d—atjz-capability and address-capability may be one of the values listed in

the table below:
value  |data-capability |address-capability
0002_ ca?—-dS =cap—a16
001, cap-d16 cap-a24
010, cap-d32 cap-a32
011, cap-blt reserved
100, cap-mbilt cap-a64
101, reserved reserved
110, reserved reserved
111, reserved reserved

sbus-slot-sel@ ( range# — sbus-slot# ) returns the number of the SBus slot sbus-slot#
that is associated with the range identified by range#. The value of range# may be one
of the values in the range zero through 15. Each value specifies one of the 16 register
sets controlling any VMEbus master operation.

sbus-slot-sel! ( sbus-slot# range# — ) sets the number of the SBus slot sbus-slot# that
is associated with the range identified by range#. The value of range# may be one of
the values in the range zero through 15. Each value specifies one of the 16 register sets
controlling any VMEbus master operation.

sbus-slot#>ssel# ( sbus-slot# — ssel# ) converts the logical SBus slot number sbus-
slot# to the corresponding SBus slave select number ssel#.

ssel#>sbus-slot# ( ssel# — sbus-slot#) converts the SBus slave select number ssel# to
the corresponding logical SBus slot number sbus-slot#.
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/ sbus-range ( range# — size ) retumns the size of the range associated with the range
number range#. The value of range# may be one of the values in the range zero
through 15. Each value specifies one of the 16 register sets controlling any VMEbus
master operation.

sbus-slave-range@ ( range# — offset sbus-slot# size ) returns the SBus slave parame-
ters associated with the range identified by range#. The value of range# may be one of
the values in the range zero through 15. Each value specifies one of the 16 register sets
controlling any VMEDbus master operation.
The parameters returned by the command specify the SBus address range to be
accessed to reach the VMEDbus. The address range is represented by the triple offsez,
sbus-slot#, and size.

sbus-slave-range! ( offset sbus-slot# size range# — ) sets the SBus slave parameters
associated with the range identified by range#. The value of range# may be one of the
values in the range zero through 15. Each value specifies one of the 16 register sets
controlling any VMEbus master operation.
The parameters passed to the command specify the SBus address range to be accessed
to reach the VMEDbus. The address range is represented by the triple offset, sbus-slot#,
and size.

vme-master-range@ ( range# — addr data-capability address-capability size ) returns
the VMEbus master capabilities associated with the range number identified by
range#. The value of range# may be one of the values in the range zero through 15.
Each value specifies one of the 16 register sets controlling any VMEDbus master opera-
tion.
The VMEDbus address range being accessed is represented by the addr-size pair, where
addr specifies the physical VMEbus address and size identifies the address range cov-
ered. The value of data-capability and address-capability may be one of the values
listed in the table below.

vme-master-range! ( addr data-capability address-capability size range# — ) sets the
VMEDbus master capabilities associated with the range number identified by range#.
The value of range# may be one of the values in the range zero through 15. Each value
specifies one of the 16 register sets controlling any VMEbus master operation.
The VMEbus address range being accessed is represented by the addr-size pair, where
addr specifies the physical VMEbus address and size identifies the address range cov-
ered. The value of data-capability and address-capability may be one of the values
listed in the table below.

value  |data-capability jaddress-capability
000, cap-d8 cap-al6
001, cap-d16 cap-a24
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value |data-capability |address-capability

010, |cap-d32 cap-a32
011, cap-blt reserved
100, cap-mblt cap-a64
101, reserved reserved
110, reserved reserved
111, reserved reserved

.vme-master-range ( range# — ) displays the current settings of the VMEbus master
interface asociated with the range number range#. The value of range# may be one of
the values in the range zero through 15. Each value specifies one of the 16 register sets
controlling any VMEbus master operation.

.vme-master-ranges ( — ) displays the current settings of all register sets of the VME-
bus master interface.

.vime-cap ( — ) displays the contents of the VMEbus Capability register.

vme-master-map ( range# — vaddr ) makes the physical address range, as defined by the
contents of the range register set specified by the range number range#, available to
the processor’s virtual address space and returns the virtual address vaddr.
Because the command obtains all information from the specific range register set, the
particular range register must be initialized before.

vme-master-unmap ( vaddr range# — ) removes the physical address range, as defined
by the contents of the range register set specified by the range number range#, from
the processor’s virtual address space.

addr, size>sbus-compare-code ( address size — compare-code ) returns the SBus
compare-code which corresponds with the given address and size pair.

sbus-compare-code>addr, size ( compare-code — address size ) converts the SBus
compare-code to the corresponding address and size pair.

The examples on the following pages describe how to initialize the VMEDbus interface for
subsequent VMEbus master accesses.

The example below shows how to access a 1 MByte area within the extended address space
(A32) of the VMEDbus beginnig at address 4080.0000,¢ . The register set associated with the
range number zero (range# is 0) is used to access the VMEbus area mentioned above.

The first commands initializes the VMEbus master interface. It sets the data- and address
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capabilities, as well as the VMEbus address and the size of the area being accessed. The data
capability is defined using the predefined constant cap-d32 which enables the VMEbus
master interface to access bytes (8bit data), half-words (16bit data), and words (32-bit data)
within the VMEDbus area. The address capability is defined using the predefined constant cap-
a32 that enables the VMEbus interface to access the extended address space (A32) of the
VMEDbus.

The SBus slave interface is initialized by the second command which specifies that the
VMEbus is accessed when the SBus slot one (1) is being accessed at offsets A0.0000;¢ to
BEFFFF;¢ which corresponds to the VMEbus addresses in the range 4080.0000;¢ to
409F.FFFF ¢ of the extended address space (A32).

ok h# 4080.0000 cap-d32 cap-a32 1Meg 2 * 0 vme-master-range!
ok IMeg 4# 10 * 1 1Meg 2 * 0 sbus-slave-range!

ok 0 vme-master-ena

ok 0 vme-master-map value vmebus

ok

Finally, the third command enables any access to the VMEbus. The fourth command maps the
physical address area to be accessed in order to address the VMEDbus to the virtual address
space of the processor and stores the virtual address in the variable vmebus. This variable may
be used to access the VMEDbus area using the commands to read and write data provided by

OpenBoot.

ok vmebus 0 vme-master-unmap
ok

When the translation (SBus to VMEbus) defined by the contents of the register set associated
with the range number zero is no longer used, then the memory mapped to the processor’s
virtual address space to access the VMEbus must be released before the contents of this
register set are modified. This has to be done with the command vme-master-unmap as
stated above. '

In the next example the VMEbus interface is initialized to allow accesses to the standard
address space (A24) of the VMEbus beginnig at address 98.0000,¢ . The size of this area is
512KByte and the register set associated with the range number one (range# is 1) is used to
access this VMEbus area.

The first commands initializes the VMEbus master interface. It sets the data- and address
capabilities, as well as the VMEbus address and the size of the area being accessed. The data
capability is defined using the predefined constant cap-dl16 which enables the VMEbus
master interface to access bytes (8bit data), and half-words (16bit data) within the VMEbus
area. The address capability is defined using the predefined constant cap-a24 that enables
the VMEbus interface to access the standard address space (A24) of the VMEbus.

The SBus slave interface is initialized by the second command which specifies that the
VMEDbus is accessed when the SBus slot one (1) is being accessed at offsets 120.0000,¢ to
127.FFFF,¢ which corresponds to the VMEDbus addresses in the range 98.0000,¢ to SF.FFFF;¢
of the standard address space (A24).
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ok h# 98.0000 cap-dlé cap-a2d4 1lMeg 2 / 1 vme-master-range!
ok 1Meg 4% 18 * 2 1Meg 2 / 1 sbus-slave-range!

ok 1 vme-master-ena

ok 1 vme-master-map value vmebus

ok

Finally, the third command enables any access to the VMEbus. The fourth command maps the
physical address area to be accessed in order to address the VMEDbus to the virtual address
space of the processor and stores the virtual address in the variable vmebus. This variable may
be used to access the VMEbus area using the commands to read and write data provided by
OpenBoot.

ok 1 vme-master-map value vmebus
ok

When the translation (SBus to VMEDbus) defined by the contents of the register set associated
with the range number zero is no longer used, then the memory mapped to the processor’s
virtual address space to access the VMEbus must be released before the contents of this
register set are modified. This has to be done with the command vme-master-unmap as
stated above.

The last example describes how to initialized the VMEDbus interface to allow accesses to the
short address space (A16) of the VMEbus beginnig at address 0000;¢ . The size of this area is
64KByte and therefore covers the entired short address space. The register set associated with
the range number two (range# is 2) is used to access this VMEDbus area.

Again, the first commands initializes the VMEbus master interface. It sets the data- and address
capabilities, as well as the VMEbus address and the size of the area being accessed. The data
capability is defined using the predefined constant cap-d8 which limits the VMEbus master
interface to access only bytes (8bit data) within the VMEbus area. The address capability is
defined using the predefined constant cap-alé that enables the VMEDbus interface to access
the standard address space (A16) of the VMEbus.

The SBus slave interface is initialized by the second command which specifies that the
VMEDbus is accessed when the SBus slot one (1) is being accessed at offsets 400.0000,¢ to
400.FFFF;¢ which corresponds to the VMEbus addresses in the range 0000;¢ to FFFF;¢ of the
short address space (A16).

ok h# 0000 cap-d8 cap-al6 h# 1.0000 2 vme-master-range!
ok 1Meg d# 64 * 3 h# 1.0000 2 sbus-slave-range!

ok 2 vme-master-ena

ok 2 vme-master-map value vmehus

ok

Finally, the third command enables any access to the VMEbus. The fourth command maps the
physical address area to be accessed in order to address the VMEbus to the virtual address
space of the processor and stores the virtual address in the variable vimebus. This variable may
be used to access the VMEbus area using the commands to read and write data provided by
OpenBoot.
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ok 2 vme-master-map value vmebus
ok

When the translation (SBus to VMEbus) defined by the contents of the register set associated
with the range number zero is no longer used, then the memory mapped to the processor’s
virtual address space to access the VMEbus must be released before the contents of this
register set are modified. This has to be done with the command vme-master-unmap as
stated above.

Assumed the first three register sets have been used to access the VMEbus address spaces as
described in the examples above, then the following command may be used to display the
settings of the registers sets:

ok .vme-master-ranges
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The following commands are available to control the various operating modes of the SPARC
FGA-5000 SBus interface.

sbus-burst-length@ ( — #burst-lenght ) returns the maximum length of an SBus burst
that is generated by the SPARC FGA-5000. The value of #burst-length is in the range
zero through three. Each value specifies one of four possible burst lengths as stated in
the table below.

sbus-burst-length! ( #burst-lenght — ) sets the maximum length of an SBus burst that
is generated by the SPARC FGA-5000. The value of #burst-length may be in the range
zero through three. Each value specifies one of four possible burst lengths as stated in
the table below. The command considers only the least significant two bits of the value

#burst-length.
#burst-length Burst Length
— 0 Sbyteburst |
1 16-byte burst
2 32-byte burst
3 64-byte burst

sbus-master-read-stop-point@ ( — #read-stop-point ) returns the SBus master
read stop point currently in effect. The value of #read-stop-point is in the range zero
through three. Each value specifies one of four possible read stop points as stated in
the table below.

sbus-master-read-stop-point! ( #read-stop-point — ) sets the SBus master read
stop point used by the SPARC FGA-5000. The value of #read-stop-point may be in the
range zero through three. Each value specifies one of four possible read stop points as
stated in the table below. The command considers only the least significant two bits of

the value #read-stop-point.
#read-stop-point Read Stop Point
0 Stop at_8-byte boundary
1 Stop at 16-byte boundary
2 Stop at 32-byte boundary
3 Stop at 64-byte boundary
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sbus-retry-time@ ( — #retry-time ) returns the number of SBus clocks before an SBus
cycle is terminated with a retry by the SPARC FGA-5000. The value of #retry-time is
in the range zero through 255 and specifies the number of SBus clocks.

sbus-retry-time! ( #retry-time — ) sets the number of SBus clocks before an SBus
cycle is terminated with a retry by the SPARC FGA-5000. The value of #retry-time
may be in the range zero through 255 and specifies the number of SBus clocks. The
command treats the value of #retry-time as a modulo 256 number. '
When the command is called it verifies whether the given number of SBus clocks falls
below the limit specified by min-retry-time. If this value falls below the given
limit, then the commands uses the value of min-retry-time instead. This ensures
that the SBus interface is operating properly.

sbus-rerun! (truelfalse)enables or disables the SPARC FGA-5000’s capability to gen-
erate reruns on the SBus. When the value #rue is passed to the command the SPARC
FGA-5000 will initiate SBus rerun if necessary. Otherwise — the value false is passed
to the command — the SPARC FGA-5000’s capability to initiate SBus reruns is disa-
bled.

sbus-rerun-ena ( — ) enables the SPARC FGA-5000’s capability to generate reruns on
the SBus.

sbus-rerun-dis (—) disables the SPARC FGA-5000’s capability to generate reruns on
the SBus.

sbus-rerun-1imit@ ( — #rerun-limit ) returns the number of reruns before the SPARC
FGA-5000 terminates an SBus cycle with an error. The value of #rerun-limit is in the
range zero through 255 and specifies the number of reruns.

sbus-rerun-limit! ( #rerun-limit — ) sets the number of reruns before the SPARC
FGA-5000 terminates an SBus cycle with an error. The value of #rerun-limit may be
in the range zero through 255 and specifies the number of reruns. The command treats
the value of #rerun-limit as a modulo 256 number.
When the command is called it verifies whether the given number of reruns falls below
the limit specified by min-rerun-1imit. If this value falls below the given limit,
then the commands use the value of min-rerun-limit instead. This ensures that
the SBus interface is operating properly.

sbus-burst-ena ( — ) enables the SPARC FGA-5000’s capability to transfer data using
SBus burst transfers.

sbus-burst-dis ( — ) disables the SPARC FGA-5000’s capability to transfer data using
SBus burst transfers.
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sbus-hidden-arb-ena (— ) enables the SPARC FGA-5000’s capability to perform hid-
den arbitration.

sbus-hidden-arb-dis ( — ) disables the SPARC FGA-5000’s capability to perform
hidden arbitration.

sbus-split-flow-ena (— ) enables split flowthrough.
sbus-split-flow-dis (—) disables split flowthrough.

sbus-split-ena (— ) enables the SPARC FGA-5000’s capability to split SBus cycles.

.sbus-cap ( — ) displays the current contents of the SBus Master Capability Register as
shown below:

ok .sbus-cap

Split: 1 Split Flow: 1 Arbiter: 1 Burst: 1

Master Read Stop Point: 32 bytes Max. Burst Length: 32 bytes
ok

.sbus-retry-time-ctrl ( — ) displays the current contents of the SPARC FGA-
5000’s SBus Retry Time Control Register as stated below:

ok .sbus-retry-time-ctrl
Retry time: 10
ok

.sbus-rerun-limit-ctrl (— ) displays the current contents of the SBus Rerun Limit
Control Register as depicted below:

ok .sbus-rerun-limit-ctrl
Enable Reruns: 0 Rerun limit: 255
ok
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429 VMEDbus Slave Interface

The SPARC FGA-5000 provides three sets of registers to control any VMEbus slave access.
Each set may be used to make a certain slave address range — standard- (A24) or extended
(A32) slave address range — available to the VMEbus’ address space. A register set is
identified by a unique number, the range number (range#), in the range zero through two.
Only the A24 and A32 slave mode allows a VMEbus master to access the memory of the
SPARC CPU-5V. In the Al6 slave mode all VMEbus master accesses are limited to the
registers of the SPARC FGA-5000 which are accessible from the VMEbus.

When the VMEDbus interface is being accessed from the VMEDbus, then the part of the SPARC
FGA-5000 connected with the VMEbus is considered as VMEDbus slave device. Whereas the
part of the SPARC FGA-5000 that is connected with the SBus is operating as the SBus master.
This fact is reflected in the names of the commands available to control the VMEbus master
interface.

The commands listed and described in the following are available to initialize and control the
A16 VMEDbus slave interface:

vme-al6-slave-ena (— ) enables the capability to access the SPARC FGA-5000 regis-
ters from the VMEDbus in the short address space (A16).

vme-al6-slave-dis (— ) disables the capability to access the SPARC FGA-5000 regis-
ters from the VMEDbus in the short address space (A16).

vme-alé-slave-addr@ ( — addr) returns the 16-bit address addr at which the registers
of the SPARC FGA-5000 are accessible within the short address space (A16).

vme-alé-slave-addr! ( addr — ) defines the 16-bit address addr at which the registers
of the SPARC FGA-5000 are accessible within the short address space (A16).
The least significant nine bits of the address addr are ignored by the command — the
command treats them as if they are cleared —, because the SPARC FGA-5000 is only
accessible from the VMEbus beginning at 512 Byte boundaries.

The commands listed and described in the following are available to initialize and control the
A24 and A32 VMEDbus slave interface:

vme-slave-ena ( range# — ) enables the address decoding associated with the range
number range# to allow accesses from the VMEDbus. The value of range# may be one
of the values in the range zero through two. Each value specifies one of the three reg-
ister sets controlling any VMEDbus slave access.

vme-slave-dis ( range# — ) disables the address decoding associated with the range
number range# to allow accesses from the VMEbus. The value of range# may be one
of the values in the range zero through two. Each value specifies one of the three reg-
ister sets controlling any VMEDbus slave access.
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vme-slave-wp-ena ( range# — ) enables write posting within the VMEDbus slave address
range associated with the range number range#. The value of range# may be one of
the values in the range zero through two. Each value specifies one of the three register
sets controlling any VMEDbus slave access.

vme-slave-wp-dis ( range# — ) disables write posting within the VMEDbus slave address
range associated with the range number range#. The value of range# may be one of
the values in the range zero through two. Each value specifies one of the three register
sets controlling any VMEDbus slave access.

/vme-a24-range ( range# — size ) returns the size of the standard (A24) slave interface
associated with the range number range#. The value of range# may be one of the val-
ues in the range zero through two. Each value specifies one of the three register sets
controlling any VMEDbus slave access.

sbus-a24-master-range@ ( range# — vaddr size ) returns the SBus master parameters
associated with the A24 slave interface identified by range#. The value of range# may
be one of the values in the range zero through two. Each value spccifies one of the
three register sets controlling any VMEDbus slave access.
The parameters vaddr and size identify the virtual address range w1thln the SBus, into
which all A24 slave accesses are translated.

sbus-a24-master-range! (vaddr size range# — ) defines the SBus master parameters
associated with the A24 slave interface identified by range#. The value of range# may
be one of the values in the range zero through two. Each value specifies one of the
three register sets controlling any VMEDbus slave access.
The parameters vaddr and size identify the virtual address range within the SBus, into
which all A24 slave accesses are translated.

vme-a24-slave-range@ ( range# — paddr size) returns the VMEbus base address
paddr and the size size of the A24 slave window associated with the range identified
by range#. The value of range# may be one of the values in the range zero through
two. Each value specifies one of the three register sets controlling any VMEDbus slave
access.

vme-a24-slave-range! ( paddr size range# — ) sets the VMEbus base address paddr
and the size size of the A24 slave window associated with the range identified by
range#. The value of range# may be one of the values in the range zero through two.
Each value specifies one of the three register sets controlling any VMEDbus slave
access.
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/vme-a32-range ( range# — size ) returns the size of the extended (A32) slave interface
associated with the range number range#. The value of range# may be one of the val-
ues in the range zero through two. Each value specifies one of the three register sets
controlling any VMEDbus slave access.

sbus-a32-master-range@ ( range# — vaddr size ) returns the SBus master parameters
associated with the A32 slave interface identified by range#. The value of range# may
be one of the values in the range zero through two. Each value specifies one of the
three register sets controlling any VMEDbus slave access.
The parameters vaddr and size identify the virtual address range within the SBus, into
which all A32 slave accesses are translated.

sbus-a32-master-range! ( vaddr size range# — ) defines the SBus master parameters
associated with the A32 slave interface identified by range#. The value of range# may
be one of the values in the range zero through two. Each value specifies one of the
three register sets controlling any VMEDbus slave access.
The parameters vaddr and size identify the virtual address range within the SBus, into
which all A32 slave accesses are translated.

vme-a32-slave-range@ ( range# — paddr size) returns the VMEbus base address
paddr and the size size of the A32 slave window associated with the range identified
by range#. The value of range# may be one of the values in the range zero through
two. Each value specifies one of the three register sets controlling any VMEbus slave
access.

vme-a32-slave-range! ( paddr size range# — ) sets the VMEDbus base address paddr
and the size size of the A32 slave window associated with the range identified by
range#. The value of range# may be one of the values in the range zero through two.
Each value specifies one of the three register sets controlling any VMEbus slave
access. :

.vme-slave-range ( range# — ) displays the current settings of the VMEbus slave inter-
face associated with the range number range#. The value of range# may be one of the
values in the range zero through two. Each value specifies one of the three register sets
controlling any VMEbus slave access.

.vme-slave-ranges (— ) displays the current settings of all register sets controlling any
VMEDbus slave access.

addr, size>vme-compare-code ( address size — compare-code ) returns the VMEbus
compare-code which corresponds with the given address and size pair.

vme-compare-code>addr, size ( compare-code — address size ) converts the VME-
bus compare-code to the corresponding address and size pair.
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The following example lists all steps to be taken, to initialize the VMEbus interface for A32
accesses from the VMEbus beginning at address 2340.0000,¢ and ranging to 235F.FFFF¢ .
The register set associated with the range number zero (0) is used to control this particular
VMEDbus slave interface.

ok h# 2340.0000 1Meg 2 * 0 vme-a32-slave-range!

ok h# ££e0.0000 1Meg 2 * 0 sbus-a32-master-range!

ok h# 10.0000 obmem h# ££e0.0000 1Meg 2 * iomap-pages
ok 0 vme-slave-ena :

ok

As shown above the first command defines the VMEDbus slave interface’s base address and size
of the slave window. The second command defines that any A32 access is translated to an
access of the SBus beginning at SBus address FFE0.0000;¢ . And the third command creates
all necessary entries within'the IOMMU to translate the SBus access to an access of the
on-board memory beginning at physical address 10.0000,¢ .

Finally, the VMEDbus slave interface is enabled using the fourth command.

The next example lists all steps to be taken, to initialize the VMEDbus interface for A24 accesses
from the VMEDbus beginning at address C0.0000,¢ and ranging to CF.FFFF;¢ . The register set
associated with the range number one (1) is used to control this particular VMEDbus slave
interface.

ok h# c0.0000 1Meg 1 vme-a24-slave-range!

ok h# £££0.0000 1Meg 1 sbus-a24-master-range!

ok h# 20.0000 obmem h# £££0.0000 1Meg iomap-pages
ok 1 vme-slave-ena

ok

As shown above the first command defines the VMEDbus slave interface’s base address and size
of the slave window. The second command defines that any A24 access is translated to an
access of the SBus beginning at SBus address FFF0.0000;4 . And the third command creates
all necessary entries within the IOMMU to translate the SBus access to an access of the
on-board memory beginning at physical address 20.0000;¢ .

Finally, the VMEDbus slave interface is enabled using the fourth command.
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4.2.10 VMEDbus Device Node

The OpenBoot device tree contains the device node for the VMEDbus interface and is called
“WME”. It is a child device of the device node “/iommu” (The full pathname of the VMEbus
interface device node is displayed by the command show-devs). The device alias vme is
available as a shorthand representation of the VMEbus interface device-path.

The vocabulary of the VMEbus device includes the standard commands recommended for a
hierarchical device. The words of this vocabulary are only available when the VMEbus device
has been selected as shown below:

ok cd vme

ok words

selftest reset close open ...
... list of further methods of the device node

ok selftest .

0

ok device-end

ok

The example listed above, selects the VMEDbus device and makes it the current node. The word
words displays the names of the methods of the VMEbus device. And the third command calls
the method selftest and the value returned by this method is displayed. The last command
unselects the current device node, leaving no node selected.

The following methods are defined in the vocabulary of the VMEbus device:

open (— true ) prepares the package for subsequent use. The value true is always returned.
close (—) frees all resources allocated by open.
reset (— ) puts the VMEDbus Interface into guiet state.

selftest ( — error-number ) performs a test of the VMEDbus interface, and returns an
error-number to report the course of the test. In the case that the device has been tested
successfully the value zero is returned; otherwise it returns a specific error number to
indicate a certain fail state.

decode-unit ( addr len — low high ) converts the addr and len, a text string representa-
tion, to low and high which is a numerical representation of a physical address within
the address space defined by the package.

map-in ( low high size — vaddr ) creates a mapping associating the range of physical
address beginning at low, extending for size bytes, within the package’s physical
address space, with a processor virtual address vaddr.
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map-out ( vaddr size — ) destroys the mapping set by map-in at the given virtual address
vaddr of length size.

dma-alloc ( size — vaddr) allocates a virtual address range of length size bytes that is suit-
able for direct memory access by a bus master device. The memory is allocated
according to the most stringent alignment requirements for the bus. The address of the
acquired virtual memory vaddr is returned via the stack.

dma- free ( vaddr size — ) releases a given virtual memory, identified by its address vaddr
and size, previously acquired by dma-alloc.

dma-map-in ( vaddr size cachable? — devaddr ) converts a given virtual address range,
specified by vaddr and size, into an address devaddr suitable for direct memory access
on the bus. The virtual memory must be allocated already by dma-alloc. The
SPARC CPU-5V does not support caching. Thus the cachable? flag is ignored.

dma-map-out (vaddr devaddr size — ) removes the direct memory access mapping previ-
ously created by dma-map-in.

dma-sync ( vaddr devaddr size — ) synchronizes memory caches associated with a given
direct memory access mapping, specified by its virtual address vaddr, the devaddr and
its size that has been established by dma-map-in.
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4.2.11 VYMEbus NVRAM Configuration Parameters

The NVRAM configuration parameters listed below are available to control the initialisation
and operation of the VMEDbus Interface. The current state of these configuration parameters are
displayed using the printenv command, and are modified using either the setenv, or the
set-default command provided by OpenBoot.

vme-sysfail-clear? when the value of the configuration parameter is true the SYS-
FAIL* signal will be cleared by OpenBoot. In the case that the configuration parame-
ter is false OpenBoot will not clear the SYSFAIL* signal, but the operating system
which is loaded has to clear it. (default: true)
The state of this NVRAM configuration parameter is considered independent of the
state of the vme-init? configuration parameter.

vme-bus-timer? controls whether the VMEbus transaction timer in the SPARC FGA-
5000 is used to watch each VMEbus access. When the flag is true the transaction
timer is enabled. If the flag is false the transaction timer is disabled. (default: true)
The state of this NVRAM configuration parameter is considered independent of the
state of the vme-init? configuration parameter.

vme-bus-timeout contains the timeout value of the SPARC FGA-5000 VMEDbus transac-
tion timer and is a value in the range one to three. Each value selects a particular time-
out period. Independent of the state of the configuration parameter vme-bus-
timer? the timeout value is stored in the appropriate register. When the value of this
configuration parameter is not in the range one through three, then the value three is
used instead. (default: 31¢)
The state of this NVRAM configuration parameter is considered independent of the
state of the vme-init? configuration parameter.

vme-slot# specifies the logical VMEDbus slot number assigned to the SPARC CPU-5V
board. The value may be in the range one through 255, but preferably should be set in
such a way that it corresponds with the number of an available VMEDbus slot.
The state of this configuration parameter does not control whether the VMEbus inter-
face is operating as system controller when the configuration parameter’s value is one.
(defau]t: 110)

vme-fair-req? specifies whether the VMEbus requester operates in the fair mode when
requesting the VMEbus. When the value of the configuration parameter is true, the
VMEDbus requester operates in the fair mode. Otherwise — the value of the configura-
tion parameter is false — the requester does not operate not in the fair mode.
(default: true)
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vme-init? controls whether the VMEbus interface is initialized by OpenBoot. When this
flag is true the VMEDbus interface is initialized according to the state of the NVRAM
parameter listed below. In the case that the flag is false the VMEDbus interface is not
initialized. The VMEDbus interface is initialized after OpenBoot set up the main mem-
ory. (default: txrue) '

The state of the NVRAM configuration parameters listed in the following are only considered
by OpenBoot when the configuration parameter vime-init? is true!

vme-intrl controls whether the VMEDbus interrupt request level 1 has to be enabled. When
the value is 255 then the VMEbus interrupt request level 1 is not enabled. In the case
that the value is within the range one to seven, the corresponding interrupt handler is
activated and the VMEDbus interrupt request level 1 is enabled. The values one to seven
specify the SPARC FGA-5000 interrupt request line to be asserted when a VMEbus
interrupt request level 1 occurs. (default: 25544 )

vme-intxr2 controls whether the VMEbus interrupt request level 2 has to be enabled. When
the value is 255 then the VMEbus interrupt request level 2 is not enabled. In the case
that the value is within the range one to seven, the corresponding interrupt handler is
activated and the VMEbus interrupt request level 2 is enabled. The values one to seven
specify the SPARC FGA-5000 interrupt request line to be asserted when a VMEDbus
interrupt request level 2 occurs. (default: 2554¢)

vme-intr3 controls whether the VMEDbus interrupt request level 3 has to be enabled. When
the value is 255 then the VMEDbus interrupt request level 3 is not enabled. In the case
that the value is within the range one to seven, the corresponding interrupt handler is
activated and the VMEDbus interrupt request level 3 is enabled. The values one to seven
specify the SPARC FGA-5000 interrupt request line to be asserted when a VMEbus
interrupt request level 3 occurs. (default: 255;( )

vme-intr4 controls whether the VMEbus interrupt request level 4 has to be enabled. When
the value is 255 then the VMEbus interrupt request level 4 is not enabled. In the case
that the value is within the range one to seven, the corresponding interrupt handler is
activated and the VMEDbus interrupt request level 4 is enabled. The values one to seven
specify the SPARC FGA-5000 interrupt request line to be asserted when a VMEbus
interrupt request level 4 occurs. (default: 255,9)

vme-intr5 controls whether the VMEDbus interrupt request level 5 has to be enabled. When
the value is 255 then the VMEDbus interrupt request level S is not enabled. In the case
that the value is within the range one to seven, the corresponding interrupt handler is
activated and the VMEDbus interrupt request level 5 is enabled. The values one to seven
specify the SPARC FGA-5000 interrupt request line to be asserted when a VMEbus
interrupt request level 5 occurs. (default: 2554 )
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vme-intr6 controls whether the VMEbus interrupt request level 6 has to be enabled. When
the value is 255 then the VMEDbus interrupt request level 6 is not enabled. In the case
that the value is within the range one to seven, the corresponding interrupt handler is
activated and the VMEDbus interrupt request level 6 is enabled. The values one to seven
specify the SPARC FGA-5000 interrupt request line to be asserted when a VMEbus
interrupt request level 6 occurs. (default: 255 )

vme-intr7 controls whether the VMEDbus interrupt request level 7 has to be enabled. When
the value is 255 then the VMEbus interrupt request level 7 is not enabled. In the case
that the value is within the range one to seven, the corresponding interrupt handler is
activated and the VMEDbus interrupt request level 7 is enabled. The values one to seven
specify the SPARC FGA-5000 interrupt request line to be asserted when a VMEbus
interrupt request level 7 occurs. (default: 2554 )

vme-sysfail-assert? controls whether a nonmaskable interrupt is generated upon the
assertion of the VMEDbus signal SYSFAIL*. When the flag is true an interrupt han-
dler, dealing with this interrupt, is installed and the ability to generate a nonmaskable
‘interrupt upon the assertion of the SYSFAIL* signal is enabled. In the case that the
flag is false the ability to generate a nonmaskable interrupt upon the assertion of the
SYSFAIL* signal is enabled. (default: false)

vme-sysfail-negate? controls whether a nonmaskable interrupt is generated upon the
negation of the VMEbus signal SYSFAIL*. When the flag is true an interrupt han-
dler, dealing with this interrupt, is installed and the ability to generate a nonmaskable
interrupt upon the negation of the SYSFAIL* signal is enabled. In the case that the flag
is false the ability to generate a nonmaskable interrupt upon the negation of the
SYSFAIL* signal is enabled. (default: false)

vme-acfail-assert? controls whether a nonmaskable interrupt is generated upon the
assertion of the VMEbus signal ACFAIL*. When the flag is true an interrupt han-
dler, dealing with this interrupt, is installed and the ability to generate a nonmaskable
interrupt upon the assertion of the ACFAIL* signal is enabled. In the case that the flag
is false the ability to generate a nonmaskable interrupt upon the assertion of the
ACFAIL* signal is enabled. (default: false)

vme-ibox-addr the least significant 16 bits of this 32-bit configuration parameter define
the address at which the interrupt box (IBOX) of the SPARC FGA-5000 is accessible
within the short address space (A16). Only the least significant 16 bits of this configu-
ration parameter are considered, and the state of the remaining bits is ignored. Inde-
pendent of the configuration parameter vme-ibox-ena? OpenBoot will set the
address of the IBOX. (default: 04¢)

vme-ibox-ena? indicates whether the interrupt box (IBOX), accessible in the short (A16)
address range of the VMEbus, should be enabled. When this NVRAM configuration
parameter is true then the IBOX is enabled. In the case that the NVRAM configura-
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tion parameter is false the IBOX is not enabled.
The default value of this NVRAM configuration parameter is false.

fmb-init? controls whether the FMB system is initialized by OpenBoot. When this flag is
true the FMB system is initialized according to the state of the NVRAM parameter
listed below. In the case that the flag is f£alse the FMB system is not initialized. The
FMB system is initialized only during the initialization of the VMEbus interface,
which means that the vme-init? configuration parameter must be txue, in order to
set up the FMB system. (default: true)

fmb-slot# memﬁee the log ~al slot number assioned to the FMRB channels of the SPARC
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CPU-SV board. The value may be in the range one through 21, and preferably should
be set in such a way that it corresponds with the number of an available VMEbus slot.
(default: 1;q)

fmb-addr specifies the address — the most significant eight bits of a 32-bit address —
where the FMB system resides in the extended address space (A32) of the VMEbus.
(default: £a,¢)

The NVRAM configuration parameters listed below are associated with the slave interface
accessible in the short (A16) address range.

vme-alé6-slave-addr specifies the base address of the slave interface accessible in the
short (A16) address range of the VMEbus.
The default value of this 32-bit NVRAM configuration parameter is zero (0).

vme-alé-slave-size specifies the size of the memory which is made available to the
short (A16) address range of the VMEbus. When the value of this configuration
parameter is zero OpenBoot will not initialize the slave interface, even if the vme-
al6-slave-ena? configuration parameter is true!
The defanlt value of this 32-bit NVRAM configuration parameter is zero (0).

vme-alé-slave-ena? indicates whether the slave interface, accessible in the short (A16)
address range of the VMEDbus, should be enabled. When this NVRAM configuration
parameter is true then the VMEDbus slave interface is enabled. In the case that the
NVRAM configuration parameter is false the VMEDbus slave interface is not ena-
bled, and any attempt to access the VMEDbus slave interface from the VMEbus will
lead to an error termination on the VMEbus.
The default value of this NVRAM configuration parameter is false.

In the case that the NVRAM configuration parameter vime~-init? is true and the OpenBoot
will initialize the slave interface according to the configuration parameters described above.
When the vme-al6-slave-ena? configuration parameter is true, then OpenBoot will
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initialize the VMEDbus slave interface according to the NVRAM configuration parameters
vme-al6é-slave-addr and vme-alé-slave-size. It will provide the required
amount of physical on-board memory and builds up the necessary MMU and IOMMU settings
to make the memory available to the VMEbus. The virtual base address of the physical
on-board memory provided for VMEDbus slave accesses is stored in the variable vme-al6-
slave-mem.

Thus, applications executed within the OpenBoot environment may benefit from this
mechanism, because OpenBoot will initialize the slave interface completely according to the
NVRAM configuration parameters associated with the slave interface.

In addition, this mechanism allows to report the parameters of the slave interface to an
operating system loaded, which in turn provides its own memory and the corresponding MMU
and JOMMU settings. In this case the VMEbus device driver is responsible for the access to
the slave interface from the VMEbus. In general, the configuration parameter vme-al6-
slave-ena? must be set to £alse to prevent OpenBoot from initialising and enabling the
slave interface when an operating system will be loaded. Supposed that the slave interface is
initialized and enabled by OpenBoot prior to loading the operating system, any access from the
VMEDbus to the slave interface while loading the operating system may alter memory and cause

severe damage.

Note! The SPARC CPU-5V does not provide the ability to access its on-board memory from
the VMEbus within the short (A16) address range. Therefore, the NVRAM configuration
parameters associated with the A16 slave interface, control the access to the registers of the
SPARC FGA-5000, which are accessible within the short address range. The configuration
parameter vime-al6-slave-size is not of any importance and will be ignored.

The NVRAM configuration parameters listed below are associated with the slave interface
accessible in the standard (A24) address range.

vme-a24-slave-addr specifies the base address of the slave interface accessible in the
standard (A24) address range of the VMEbus.
The default value of this 32-bit NVRAM configuration parameter is zero (0).

vme-a24-slave-size specifies the size of the memory which is made available to the
standard (A24) address range of the VMEbus. When the value of this configuration
parameter is zero OpenBoot will not initialize the slave interface, even if the vme-
a24-slave-ena? configuration parameter is true!
The default value of this 32-bit NVRAM configuration parameter is zero (0).

vme-a24-slave-ena? indicates whether the slave interface, accessible in the standard
(A24) address range of the VMEbus, should be enabled. When this NVRAM configu-
ration parameter is true then the VMEbus slave interface is enabled. In the case that
the NVRAM configuration parameter is false the VMEbus slave interface is not
enabled, and any attempt to access the VMEDbus slave interface from the VMEbus will
lead to an error termination on the VMEbus.
The default value of this NVRAM configuration parameter is false.
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In the case that the NVRAM configuration parameter vime-init? is true and the OpenBoot
will initialize the slave interface according to the configuration parameters described above.
When the vme-a24-slave-ena? configuration parameter is true, then OpenBoot will
initialize the VMEbus slave interface according to the NVRAM configuration parameters
vme-a24-slave-addr and vme-a24-slave-size. It will provide the required
amount of physical on-board memory and builds up the necessary MMU and IOMMU settings
to make the memory available to the VMEbus. The virtual base address of the physical
on-board memory provided for VMEDbus slave accesses is stored in the variable vme-a24-
slave-mem.

Thus, applications executed within the OpenBoot environment may benefit from this
mechanism, because OpenBoot will initialize the slave interface completely according to the
NVRAM configuration parameters associated with the siave interface.

In addition, this mechanism allows to report the parameters of the slave interface to an
operating system loaded, which in turn provides its own memory and the corresponding
IOMMU settings. In this case the VMEDbus device driver is responsible for the access to the
slave interface from the VMEDbus. In general, the configuration parameter vme-a24-slave-
ena? must be set to false to prevent OpenBoot from initialising and enabling the slave
interface when an operating system will be loaded. Supposed that the slave interface is
initialized and enabled by OpenBoot prior to loading the operating system, any access from the
VMEDbus to the slave interface while loading the operating system may alter memory and cause
severe damage.

The NVRAM configuration parameters listed below are associated with the slave interface
accessible in the extended (A32) address range.

vme-al32-slave-addr specifies the base address of the slave interface accessibie in the
extended (A32 address range of the VMEDbus.
The default value of this 32-bit NVRAM configuration parameter is zero (0).

vme-a32-slave-size specifies the size of the memory which is made available to the
extended (A32) address range of the VMEbus. When the value of this configuration
parameter is zero OpenBoot will not initialize the slave interface, even if the vme-
a24-slave-ena? configuration parameter is true!
The default value of this 32-bit NVRAM configuration parameter is zero (0).

vme-a32-slave-ena? indicates whether the slave interface, accessible in the extended
(A32) address range of the VMEbus, should be enabled. When this NVRAM configu-
ration parameter is true then the VMEbus slave interface is enabled. In the case that
the NVRAM configuration parameter is false the VMEbus slave interface is not
enabled, and any attempt to access the VMEDbus slave interface from the VMEbus will
lead to an error termination on the VMEDbus.
The default value of this NVRAM configuration parameter is false.

In the case that the NVRAM configuration parameter vime-init ? is true and the OpenBoot
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will initialize the slave interface according to the configuration parameters described above.
When the vme-a32-slave-ena? configuration parameter is true, then OpenBoot will
initialize the VMEbus slave interface according to the NVRAM configuration parameters
vme-al6-slave-addr and vme-a32-slave-size. It will provide the required
amount of physical on-board memory and builds up the necessary MMU and IOMMU settings
to make the memory available to the VMEbus. The virtual base address of the physical onboard
memory provided for VMEDbus slave accesses is stored in the variable vme-a32-slave-
mem.

Thus, applications executed within the OpenBoot environment may benefit from this
mechanism, because OpenBoot will initialize the slave interface completely according to the
NVRAM configuration parameters associated with the slave interface.

In addition, this mechanism allows to report the parameters of the slave interface to an
operating system loaded, which in turn provides its own memory and the corresponding
IOMMU settings. In this case the VMEbus device driver is responsible for the access to the
slave interface from the VMEbus. In general, the configuration parameter vime-a32-slave-
ena? must be set to false to prevent OpenBoot from initialising and enabling the slave
interface when an operating system will be loaded. Supposed that the slave interface is
initialized and enabled by OpenBoot prior to loading the operating system, any access from the
VMEDbus to the slave interface while loading the operating system may alter memory and cause
severe damage.

The NVRAM configuration parameters listed below are associated with the master interface to
access the short (A16) address range.

vme-al6-master-addr specifies the base address of the short (A16) address range to be
accessed on the VMEDbus.
The default value of this 32-bit NVRAM configuration parameter is zero (0).

vme-al6-master-size specifies the size of the area in the short (A16) address range of
the VMEDbus which will be accessed. When the value of this configuration parameter
is zero OpenBoot will not initialize the master interface, even if the vme-al6-mas-
ter-ena? configuration parameter is true! If the specified size exceeds the size of
the short (A16) address range, then it limits the specified size to 64 Kbyte. Due to the
capabilities of the SPARC FGA-5000 OpenBoot will always adjust the specified size
to 64 Kbyte.
The default value of this 32-bit NVRAM configuration parameter is zero (0).

vme-al6-master-ena? indicates whether the master interface, to access the short (A16)
address range of the VMEbus, should be enabled. When this NVRAM configuration
parameter is true then the VMEbus master interface is enabled. In the case that the
NVRAM configuration parameter is £alse the VMEbus master interface is not ena-
bled.
The defanit value of this NVRAM configuration parameter is £alse.
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In the case that the NVRAM configuration parameter vme-init? is true OpenBoot will
initialize the master interface according to the configuration parameters described above. When
the vme-alé-master-ena? configuration parameter is true, then OpenBoot will
initialize the necessary registers in the master interface and provides the virtual memory to
access the VMEDbus. The virtual base address necessary to access the VMEDbus is stored in the
variable vme-al6-master-mem.

Thus, applications executed within the OpenBoot environment may benefit from this
mechanism, because OpenBoot will initialize the master interface completely according to the
NVRAM configuration parameters associated with the master interface.

In addition, this mechanism allows to report the parametcrs of the master interface to an
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In this case the VMEDbus device driver is responsible for providing the necessary virtual address
range to access the VMEbus. In general, the configuration parameter vme-alé-master-
ena? must be set to false to prevent OpenBoot from initialising and enabling the master
interface when an operating system will be loaded.

The NVRAM configuration parameters listed below are associated with the master interface to
access the standard (A24) address range.

vme-a24-master-addr specifies the base address of the standard (A24) address range to
be accessed on the VMEbus.
The default value of this 32-bit NVRAM configuration parameter is zero (0).

vme-a24-master-size specifies the size of the area in the standard (A24) address range
of the VMEbus which will be accessed. When the value of this configuration parame-
ter is zero OpenBoot will not initialize the master interface, even if the vime-a24-
master-ena? configuration parameter is true! If the specified size exceeds the
size of the standard (A24) address range, then it limits the specified size to 16 Mbyte.
The default value of this 32-bit NVRAM configuration parameter is zero (0).

vme-a24-master-ena? indicates whether the master interface, to access the standard
(A24) address range of the VMEDbus, should be enabled. When this NVRAM configu-
ration parameter is true then the VMEbus master interface is enabled. In the case
that the NVRAM configuration parameter is false the VMEbus master interface is
not enabled.
The default value of this NVRAM configuration parameter is false.

In the case that the NVRAM configuration parameter vime-init? is true OpenBoot will
initialize the master interface according to the configuration parameters described above. When
the vme-a24-master-ena? configuration parameter is true, then OpenBoot will
initialize the necessary registers in the master interface and provides the virtual memory to
access the VMEbus. The virtual base address necessary to access the VMEDbus is stored in the
variable vime-a24-master-mem.

Thus, applications executed within the OpenBoot environment may benefit from this
mechanism, because OpenBoot will initialize the master interface completely according to the
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NVRAM configuration parameters associated with the master interface.

In addition, this mechanism allows to report the parameters of the master interface to an
operating system loaded, which in turn provides its own virtual memory to access the VMEbus.
In this case the VMEDbus device driver is responsible for providing the necessary virtual address
range to access the VMEbus. In general, the configuration parameter vme-a24-master-
ena? must be set to false to prevent OpenBoot from initializing and enabling the master
interface when an operating system will be loaded.

The NVRAM configuration parameters listed below are associated with the master interface to
access the extended (A32) address range.

vme-a32-master-addr specifies the base address of the extended (A32) address range to
be accessed on the VMEbus.
The default value of this 32-bit NVRAM configuration parameter is zero (0).

vme-a32-master-size specifies the size of the area in the standard (A24) address range
of the VMEbus which will be accessed. When the value of this configuration parame-
ter is zero OpenBoot will not initialize the master interface, even if the vme-a32-
master-ena? configuration parameter is true!
The default value of this 32-bit NVRAM configuration parameter is zero (0).

vme-a32-master-ena? indicates whether the master interface, to access the extended
(A32) address range of the VMEDbus, should be enabled. When this NVRAM configu-
ration parameter is true then the VMEbus master interface is enabled. In the case
that the NVRAM configuration parameter is false the VMEbus master interface is
not enabled.
The default value of this NVRAM configuration parameter is false.

In the case that the NVRAM configuration parameter vime-init? is true OpenBoot will
initialize the master interface according to the configuration parameters described above. When
the vme-a24-master-ena? configuration parameter is true, then OpenBoot will
initialize the necessary registers in the master interface and provides the virtual memory to
access the VMEDbus. The virtual base address necessary to access the VMEbus is stored in the
variable vme-a24-master-mem.

Thus, applications executed within the OpenBoot environment may benefit from this
mechanism, because OpenBoot will initialize the master interface completely according to the
NVRAM configuration parameters associated with the master interface.

In addition, this mechanism allows to report the parameters of the master interface to an
operating system loaded, which in turn provides its own virtual memory to access the VMEbus.
In this case the VMEDbus device driver is responsible for providing the necessary virtual address
range to access the VMEDbus. In general, the configuration parameter vme-a32-master-
ena? must be set to false to prevent OpenBoot from initializing and enabling the master
interface when an operating system will be loaded.
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4.2.12 DMA Controller Support

The commands listed below are available to control the DMA controller of the SPARC FGA-
5000, as well as to get information about the actual state of the DMA controller.

dma-irg-map! ( mapping — ) selects the interrupt to be generated by the DMA controller
when the DMA process terminated successfully or due to an error. The parameter
mapping defines the interrupt asserted by the SPARC FGA-5000 when the certain
VMEDbus interrupt request level is asserted. The value of mapping may be one of the
values in the range zero through seven. Each value specifies one of the eight SPARC
FGA-5000 interrupt request lines. The table “Interrupt Mapping.” on page 109 lists all
allowed mappings.

dma-irq! ( true | false ) enables or disables the interrupt to be generated by the DMA con-
troller when the DMA process terminated successfully or due to an error. When the
value true is passed to the command the interrupt is enabled. Otherwise — the value
false is passed to the command — the interrupt is disabled.

dma-ip? ( — true | false ) checks whether an interrupt is pending because a DMA process
has been terminated. The value true is returned when an interrupt is pending due to the

termination of a DMA process. Otherwise the value false is returned to indicate that no
interrupt is pending. ‘

dma-ena (— ) enables the DMA controller and starts a DMA process.

dma-dis (— ) disables the DMA controller and stops the DMA process currently running.
dma-halt ( — ) halts the DMA process currently running.

dma-resume ( — ) resumes the DMA process that has been halted before.

dma-src-cap@ ( — data-capability address-capability ) returns the data-capability and
address-capability currently defined for the source of the DMA process.

dma-src-cap! ( data-capability address-capability — ) sets the data-capability and
address-capability for the source of the DMA process.
The constants listed below are available to specify the data-capability and the

address-capability:
Falue data-capability |address-capability
000, cap-d8 cap-al6
001, cap-d16 cap-a24
010, cap-d32 cap-a32

Page 142 FORCE COMPUTERS



'SPARC CPU-5V Technical Reference Manual OpenBoot

value |data-capability |address-capability |
011,  |cap-bit reserved
100, cap-mblt reserved
101, reserved reserved
110, reserved reserved
111, reserved reserved

dma-dest-cap@ ( — data-capability address-capability ) returns the data-capability and
address-capability currently defined for the destination of the DMA process.

dma-dest-cap! ( data-capability address-capability — ) sets the data-capability and
address-capability for the destination of the DMA process.
The constants listed below are available to specify the data-capability and the

address-capability:

value  |data-capability |address-capability
000, |cap-ds capale
001, cap-d16 cap-a24

010, cap-d32 cap-a32

011, cap-blt reserved

100, cap-mblt reserved

101, reserved reserved

110, reserved reserved

111, reserved reserved

dma-count@ ( — transfer-count ) returns the current state of the transfer count. The value
transfer-count indicates the number of bytes to be transfer by the DMA controller.
Because the DMA controller only transfers a multiple of 32-bit data (longword, which
is a word in the SPARC terminology), the command returns the appropriate number of
words to be transferred.

dma-count! ( transfer-count — ) sets the number of bytes — transfer-count — to be trans-
ferred by the DMA controller.
Because the DMA controller only transfers a multiple of 32-bit data (longword, which
is a word in the SPARC terminology), the command calculates the appropriate number
of words to be transferred. The transfer-count is considered to be a modulo 4 Mbyte
less four bytes number.
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dma-running? (— truel false ) checks whether the DMA controller is in the running state.
The value true is returned when the DMA controller is currently running. Otherwise
the value false is returned to indicate that the DMA controller is disabled.

dma-waiting? (— true | false ) checks whether the DMA controller is in the waiting state.
The value true is returned when the DMA controller is currently waiting, which means
that it has been halted. Otherwise the value false is returned to indicate that the DMA
controller is not waiting.

dma-normal-terminated? ( — true | false ) checks whether the DMA process has been
terminated successfully. It returns the value true when the DMA process has been ter-
minated successfully. Otherwise the value false is returned to indicate that the DMA
process has been terminated due to a fail state, or because the DMA process is still in

progress.

dma-error-terminated? (— true | false ) checks whether the DMA process has been
terminated unsuccessfully. It returns the value frue when the DMA process has been
terminated due to a fail state. Otherwise the value false is returned to indicate that the
DMA process has been terminated due to normal termination, or because the DMA
process is still in progress. '

.dma-stat (—) displays the current state of the DMA Status Register.

ok .dma-stat
ERR:3 NT:0 HALT:0 RUN:0
ok

The fields NT, HALT, and RUN reflect the current state of the DMA controller. When
the NT field is set to one (1), then the DMA controller terminated successfully (rormal
termination). In the case that the HALT field is set to one (1), then the DMA controller
is halted — in general, this field is set along with the RUN field. The DMA controller is
running when the RUN field is set to one (1). When one of the fields described previ-
ously is cleared (0), the DMA controller is neot in the particular state.

Typically, the ERR field indicates the course of the DMA controller operation and may
indicate the fail states listed in the table below:

Error Code Description
0 Error occurred oriource les= N
1 Error occurred on destination bus
2 No error termination
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Error Code  |Description

3 No error termination

The following two commands used to initiate a DMA transfer do not set the data- and address
capabilities of the source area and destination area. The capabilitics must be appropriately set
with the dma-src-cap! and dma-dest-cap! commands before the DMA transfer is
started.

dma-mem>vme ( src-addr dest-addr count — true | false ) initiates a DMA transfer from the
SBus to the VMEDbus and awaits the termination of the DMA process.
The amount of bytes given by count is transferred from src-addr — an address area on
the SBus (virtual address) — to dest-addr — an address area on the VMEbus (physi-
cal address). The command returns the value true when all data have been transferred
successfully. Otherwise the value false is returned to indicate that an error occurred
during the DMA process.
Because the DMA controller only transfers a multiple of 32-bit data (longword, which
is a word in SPARC terminology), the command calculates the appropriate number of
words to be transferred. Furthermore, the count is considered to be a modulo 4 Mbyte
less four bytes number.

dma-vme>mem ( src-addr dest-addr count — true | false ) initiates a DMA transfer from the
VMEDbus to the SBus and awaits the termination of the DMA process.
The amount of bytes given by count is transferred from src-addr — an address area on
the VMEDbus (physical address) — to dest-addr — an address area on the SBus (vir-
tual address). The command returns the value true when all data have been transferred
successfully. Otherwise the value false is returned to indicate that an error occurred
during the DMA process.
Because the DMA controller only transfers a multiple of 32-bit data (longword, which
is a word in the SPARC terminology), the command calculates the appropriate number
of words to be transferred. Furthermore, the count is considered to be a modulo 4
Mbyte less four bytes number.

FORCE COMPUTERS Page 145



OpenBoot SPARC CPU-5V Technical Reference Manual

4.2.13 Mailboxes and Semaphores

The commands described in this section control the mailboxes, the semaphores, and the
interrupt box (IBOX).

vme-mbox-take ( mailbox# — true | false ) takes the mailbox semaphore specified by
mailbox# and returns the value frue when the mailbox semaphore has been taken suc-
cessfully. The value false is returned when the mailbox semaphore has been taken
already.
The value of mailbox# may be one of the values in the range zero through 15. Each

value specifies one of the 16 Mailbox Registers

vme-mbox-give ( mailbox# — ) gives — releases — the mailbox semaphore specified by
mailbox#.
The value of mailbox# may be one of the values in the range zero through 15. Each
value specifies one of the 16 Mailbox Registers.

vmme-mbox-irg-map! ( mapping mailbox# — ) selects the interrupt to be generated when
the mailbox semaphore specified by mailbox# is taken. The value of mailbox# may be
one of the values in the range zero through 15. Each value specifies one of the 16
Mailbox Registers.
The parameter mapping defines the interrupt asserted by the SPARC FGA-5000 when
the mailbox semaphore is taken. The value of mapping may be one of the values in the
range zero through seven. Each value specifies one of the eight SPARC FGA-5000
interrupt request lines. The table “Interrupt Mapping.” on page 109 lists all allowed
mappings.

vme-mbox-irg-ena ( mailbox# — ) allows the VMEDbus interface to generate an interrupt
when the mailbox specified by mailbox# is taken. The value of mailbox# may be one
of the values in the range zero through 15. Each value specifies one of the 16 Mailbox
Registers.

vire-mbox-irg-dis ( mailbox# — ) disables the interrupt to be generated when the mail-
box specified by mailbox# is taken. The value of mailbox# may be one of the values in
the range zero through 15. Each value specifies one of the 16 Mailbox Registers.

vme-mbox-1ip? ( mailbox — true | false ) checks whether an interrupt is pending because
the mailbox semaphores specified by mailbox# have been taken. The value true is
returned when an interrupt is pending because the mailbox semaphore has been taken.
Otherwise the value false is returned to indicate that no interrupt is pending.
The value of mailbox# may be one of the values in the range zero through 15. Each
value specifies one of the 16 Mailbox Registers.

vme-sem-take ( semaphore# — true | false ) takes a semaphore specified by mailbox# and
returns the value true when the semaphore has been taken successfully. The value
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false is returned when the semaphore has been taken already.
The value of semaphore# may be one of the values in the range zero through 47. Each
value specifies one of the 48 Semaphore Registers.

vme-sem-give ( semaphore# — ) gives — releases — the semaphore specified by sema-
phore#.
The value of semaphore# may be one of the values in the range zero through 47. Each
value specifies one of the 48 Semaphore Registers.

The Interrupt Box is only accessible from the VMEbus within the short address space (A16).
Any byte access — reading or writing — may lead the SPARC FGA-5000 to generate an
interrupt. The address of the interrupt box within the short address space may be any byte
location in the range 0000, ¢ through FFFF.

The commands listed below are available to control and initialize the Interrupt Box.

vme-ibox-irg-map! ( mapping — ) selects the interrupt to be generated when the inter-
rupt box is being accessed.
The parameter mapping defines the interrupt asserted by the SPARC FGA-5000 when
the interrupt box is accessed. The value of mapping may be one of the values in the
range zero through seven. Each value specifies one of the eight SPARC FGA-5000
interrupt request lines. The table “Interrupt Mapping.” on page 109 lists all allowed
mappings.

vme-ibox-irg-ena (— ) allows the VMEDbus interface to generate an interrupt when the
interrupt box is accessed.

vme-ibox-irg-dis (—) disables the interrupt to be generated when the interrupt box is
accessed.

vme-ibox-ip? ( — true | false ) checks whether an interrupt is pending because the inter-
rupt box has been accessed. The value true is returned when an interrupt is pending

because the interrupt box has been accessed. Otherwise the value false is returned to
indicate that no interrupt is pending.

vme-ibox-ena ( — ) enables the interrupt box.

' vme-ibox-dis (— ) disables the interrupt box.

vme-ibox-addr@ ( — addr) returns the physical address addr of the interrupt box.
vme-ibox-addr! ( addr — ) sets the physical address addr of the interrupt box.

As shown in the example below the first command sets the address of the interrupt box. The
interrupt box is accessible at the address 4002;¢ within the VMEbus short address space. An

SBus IRQ 5 is generated by the SPARC FGA-5000 whenever the interrupt box is accessed
from the VMEbus. The fourth command enables the interrupt box.
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ok h# 4002 vme-ibox-addr!
ok 5 vme-ibox-irg-map!
ok vme-ibox-irg-ena

ok wvme-ibox-ena

ok

4.2.14 FORCE Message Broadcast

The commands listed below are available to control the FORCE Maeassace Rroadeast (FMB)
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system and to obtain status information about the state of the FMB system.

fmb-super-only ( true | false — ) allows or prevents the FMB message registers from
being accessed in the non-privileged mode. When the value true is passed to the com-
mand the FMB message register is accessible in the privileged mode, as well as in the
non-privileged mode. Otherwise — the value false is passed to the command — the
FMB message registers are accessible in the privileged mode only.

fmb-ena ( channel# — ) enables the FMB channel specified by channel#. The value of

channel# may be one of the values in the range zero to one. Each value specifies one
of the two FMB channels.

fmb-dis ( channel# — ) disables the FMB channel specified by channel#. The value of
channel# may be one of the values in the range zero to one. Each value specifies one
of the two FMB channels.

fmb! ([ true | false ] channel# — ) enables or disables the FMB channel specified by charn-
nel#. When the value true is passed to the command the FMB channel is enabled. Oth-
erwise — the value false is passed to the command — the FMB channel is disabled.

fmb-slot@ (— slot#) returns the slot number slot# assigned to the FMB channels.

fmb-slot! ( slot# — ) assigns the slot number slo## to the FMB channels. The value of
slot# may be one of the values in the range zero to 21. Each value specifies a specific
slot.

fmb-addr@ ( — fmb-space ) returns the most significant eight bits — the fmb-space — of
the 32-bit VMEbus address the FMB will respond to when an FMB transaction on the
VMEDbus is detected.

fmb-addr! (fmb-space — ) sets the most significant eight bits — the fimb-space — of the
32-bit VMEbus address the FMB will respond to when an FMB transaction on the
VMEDbus is detected.
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fmb-irg-map! ( mapping channel# — ) selects the interrupt to be generated when the
FMB message has been accepted, or rejected by the channel specified by channel#.
The value of channel# may be one of the values in the range zero through one. Each
value specifies one of the two FMB channels.
The parameter mapping defines the interrupt asserted by the SPARC FGA-5000 when
the FMB message is accepted or rejected. The value of mapping may be one of the
values in the range zero through seven. Each value specifies one of the eight SPARC
FGA-5000 interrupt request lines. The table “Interrupt Mappmg ” on page 109 lists all
allowed mappings

fmb-irqg! ([ truel false ] channel# — ) enables or disables the interrupt to be generated
when either an FMB message has been accepted or rejected by the channel specified
by channel#. The value of channel# may be one of the values in the range zero
through one. Each value specifies one of the two FMB channels.
When the value true is passed to the command the interrupt is enabled. Otherwise —
the value false is passed to the command — the interrupt is disabled.

fmb-ip? ( channel# — true | false ) checks whether an interrupt is pending because an FMB
message has been accepted or rejected by the channel specified by channel#. The
value of channel# may be one of the values in the range zero through one. Each value
specifies one of the two FMB channels.
The value true is returned when an interrupt is pending. Otherwise the value false is
returned to indicate that no interrupt is pending.

fmb-accepted-ip? ( channel# — true | false ) checks whether an interrupt is pending
because an FMB message has been accepted by the channel specified by channel#.
The value of channel# may be one of the values in the range zero through one. Each
value specifies one of the two FMB channels.
The value true is returned when an interrupt is pending because a message has been
accepted. Otherwise the value false is returned to indicate that no interrupt is pending.

fmb-rejected-ip? ( channel# — true | false ) checks whether an interrupt is pending
because an FMB message has been accepted by the channel specified by channel#.
The value of channel# may be one of the values in the range zero through one. Each
value specifies one of the two FMB channels.
The value true is returned when an interrupt is pending because an message has been
rejected. Otherwise the value false is returned to indicate that no interrupt is pending.

fmb-rejected-ip-clear ( channel# — ) clears a pending message rejected interrupt
generated by the channel specified by channel#.

fmb-msg@ ( channel# — message true | false ) fetches a message — a 32-bit data — from
the FMB channel specified by channel#. The message and the value true are returned
when an FMB is available. Otherwise the value false is returned to indicated that no
FMB message is available.
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fmb-msg! (message slot-list channel# — true | false ) sends the message — a 32-bit data —
to all FMB channels identified by the sloz-list and channel#. The value true is returned
when the message has been sent out successfully. Otherwise the value false is returned
to indicate that one or more FMB channels have rejected the message.
The value of channel# may be one of the values in the range zero through one. Each
value specifies one of the two FMB channels.
The value of slot-list identifies the hosts participating in the FMB transaction. Each bit
of the slot list is associated with a host identified by a unique FMB slot number. The
first bit — bit 0 — relates to the host with the FMB slot number one (1); the second bit
— bit 1 — relates to the host with the FMB slot number two (2); and so forth.

Recause the FMR gvstem allows onlv un to 21 hosts, the command considers onlv the
ecau 3 ov the
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least significant bits of the parameter slot-list (bit O through 20).

fmb-init ( slot# fmb-space — ) performs all rudimentary steps to initialize the SPARC
FGA-5000 in such a way that the subsequent FMB cycles are carried out using the
fmb-msg! command.
The slot number slot# specifies the slot number the FMB channels are associated with.
The value of slot# may be one of the values in the range zero to 21. Each value speci-
fies a specific slot.
The last available register set in the SPARC FGA-5000 is initialized to carry out an
FMB cycle on the VMEbus within the appropriate VMEbus address area that has been
specified by fimb-space. The parameter fmb-space defines the most significant eight
bits (one of 256 16-Mbyte pages) of the VMEbus address where the FMB area is
located. The capabilities of this VMEbus master range are A32/D32 and write posting
is disabled. The variable fmb-va contains the virtual address to be accessed to exe-
cute an FMB cycle on the VMEbus.

The example below assigns the slot number 15, to the FMB channels available (all other hosts
must have a different FMB slot number). The FMB address space is set to FA;g which means
that the FMB system is accessed when the address FAXX.XXXX ¢ appears on the VMEbus
address lines (the least significant 24 bits are used to select a specific FMB channel and specific
hosts). And the second command enables the second FMB channel.

ok d# 15 h# fa fmb-init

ok true 1 fmb!

ok h# 1234aa55 h# 0010.800f 1 fmb-msg!
ok 1 fmb-msg@

ok .s 2drop

1234AA55 ffffffff

okl fmb-msg@

ok .s drop

0

ok
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Finally the message 1234.AA55,¢ is sent to the second FMB channel available on the hosts
with the FMB slot number one, two, three, four, 15, and 20. Because the message is sent to the
host with the FMB slot number 15 — the host that sent the message —, the message is read
from the second FMB channel on the host, as shown by the fourth command. When the FMB
channel is read again, and supposed the host did not receive another FMB message, the
command fmb-msg@ will return the value false to indicate that no more messages are
available.

4.2.15 Diagnostic

The commands listed and described in this section are used to obtain various error status
information from the SPARC FGA-5000 in the case of write posting errors and SBus errors.

wperr-irg-map! ( mapping —) selects the interrupt to be generated when a write posting
error occurs on the SBus or VMEbus. The parameter mapping defines the interrupt
asserted by the SPARC FGA-5000 when the write post error occures. The value of
mapping may be one of the values in the range zero through seven. Each value speci-
fies one of the eight SPARC FGA-5000 interrupt request lines. The table “Interrupt
Mapping.” on page 109 lists all allowed mappings.

wperr-irqg! ( truel false — ) enables or disables the interrupt to be generated when a write
posting error occurs on the SBus or VMEbus. When the value frue is passed to the
command the interrupt is enabled. Otherwise — the value false is passed to the com-
mand — the interrupt is disabled.

vme-wperr-ip? ( — true | false ) checks whether an interrupt is pending because a write
posting error occurred on the VMEbus. The value true is returned when an interrupt is
pending due to a write posting error. Otherwise the value false is returned to indicate
that no interrupt is pending.

sbus-wperr-ip? (— true | false ) checks whether an interrupt is pending because a write
posting error occurred on the SBus. The value frue is returned when an interrupt is
pending due to a write posting error. Otherwise the value false is returned to indicate
that no interrupt is pending.

sbus-wperr-clear ( — error-addr ) reads the SBus Write Posting Error Address Regis-
ter and returns the address error-addr.

vme-wperr-clear ( — error-addr ) reads the VMEbus Write Posting Error Address Reg-
ister and returns the address error-addr.

slerr-irg-map! ( mapping — ) selects the interrupt to be generated when a late error
occurs on the SBus. The parameter mapping defines the interrupt asserted by the
SPARC FGA-5000 when the late error occurs. The value of mapping may be one of
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the values in the range zero through seven. Each value specifies one of the eight
SPARC FGA-5000 interrupt request lines. The table “Interrupt Mapping.” on
page 109 lists all allowed mappings.

slerr-irqg! ( true | false — ) enables or disables the interrupt to be generated when a late
error occurs on the SBus.When the value true is passed to the command the interrupt
is enabled. Otherwise — the value false is passed to the command — the interrupt is
disabled.

slerr-ip? ( — true | false ) checks whether an interrupt is pending because a late error
occurred on the SBus. The value true is returned when an interrupt is pending due to 2

late error. Otherwise the value false is returned to indicate that no interrupt is pending.

slerr-clear (— error-addr ) reads the SBus Late Error Address Register and returns the
address error-addr.

4.2.16 Miscellanea

The commands listed in this section are used to control miscellaneous functions in the SPARC
FGA-5000.

freeze-intr-mapping ( — ) prevents the SYSFAIL*, ACFAIL* and ABORT Interrupt
Select and Enable Registers from being modified by setting the freeze bit in the Mis-
cellaneous Control and Status Register. This mechanism is intended to prevent the
appropriate Interrupt Control and Status Register from being modified after it has been
initialized once.

dtb-driver-ena (— ) enables all VMEbus DTB drivers.

dtb-driver-dis (—) disables all VMEbus DTB drivers.

vme-timer-ena (—) enabies the VMEbus transaction timer.

vme-timer-dis (— ) disables the VMEDbus transaction timer.

" vme-timeout@ ( — timeout ) returns the VMEbus transaction timer timeout value in use.
The value of timeout may be one of the values in the range one through three. Each

value identifies a particular timeout period as shown in the table below.

vme-timeout! ( timeout — ) sets the VMEDbus transaction timer timeout according to the
given timeout. The value of timeout may be one of the values in the range one through
three. When the value being specified is not in the range one through three, then the
command selects the longest timeout period automatically.
The values select a particular timeout period. The table below lists all possible values:
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Table 41: VMEbus Transaction Timer Timeout Values

timeout ttmusaction-
timeout
32 us
2 128 us
512 us
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4.3 Standard Initialization of the VMEDbus Interface

Besides the initialization performed according to the state of the NVRAM configuration
parameters, the VMEDbus interface — mainly the SPARC FGA-5000 — is initialized as
described in the subsections below.

4.3.1 SPARC FGA-5000 Registers

The registers of the SPARC FGA-5000 are accessible beginning at offset OFFF.FE00, 4 within
the SBus slot 5 and occupy the last 512 bytes in this slot (OFFF.FE00,¢ ... OFFF.FFFF;¢). This
corresponds with the physical address range 7FFF.FE00, ¢ through 7FFF.FFFF¢.

The area in the range OFE0.0000,¢ through OFFF.FDFF¢ is available for any application.

Preferably, this area may be used to access the standard (A24, max 16 MB) and short (A16,
max 64 KB) address space of the VMEbus.

4.3.2 VMEbus Transaction Timer

The SPARC FGA-5000 contains a VMEbus transaction timer which is disabled after a RESET.
This timer is enabled during the initialisation phase of OpenBoot and the transaction timeout
period is set to the longest possible value (512 us).

4.3.3 SBus Rerun Limit

The SBus Rerun Limit counter, within the SPARC FGA-5000, is disabled to avoid any
unproper behaviour of the system.

434 Interrupts

The SPARC FGA-5000 is initialized in such a way that in the case of the occurrence of one of
the events listed below, a nonmaskable interrupt (level 15 interrupt) is generated:

1.) Pressing the ABORT switch
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4.3.5 SBus Slot S Address Map
SBus Slot 5

Offset
OFFF.FEOO4¢ oo e tenaan 0 A SPARC FGA-5000 Registers

This area may be used to access
Available for the entire standard (A24) and
VMEbus short (A16) address space of the

VMEbus.
Accesses

OFE0.00004¢

0000.00004¢
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4.4 System Configuration
44.1 Watchdog Timer

wd-ena ( — ) enables and starts the watchdog timer.
wd-dis (— ) stops and disables the watchdog timer.

wd-timeout@ ( — timeout ) returns the watchdog timer’s reference value in use. The value
of timeout may be one of the values in the range zero through seven. Each value iden-
tifies a particular timeout pericd as shown in the table below.

wd-timeout! ( timeout — ) sets the watchdog timer’s reference value for timeout accord-
ing to the given timeout. The value of timeout may be one of the values in the range
zero through seven. Only the least significant three bits of the value timeout are con-
sidered. The values select a particular timeout period. The table below lists all possible
values:

ﬁmeout th-ﬁmeont'
min

45_8-=ms
1.68s
6.7 s
26.8s

1mind48s

7min9s
28 min 38 s
1 h 54 min

NIl W] =} O

Table 42: Watchdog Timer Timeout Values
wd-nmi-ena ( — ) allows an interrupt to generate when half of the watchdog time has
expired.

wd-nmi-dis ( — ) disables the interrupt’s ability to generate when half of the watchdog
time has expired.

wd-irg-map! ( mapping — ) selects the interrupt to be generated when half of the watch-
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dog time has expired.

The parameter mapping defines the interrupt asserted by the SPARC FGA-5000 when
half of the watchdog time has expired. The value of mapping may be one of the values
in the range of zero through seven. Each value specifies one of the eight SPARC FGA-
5000 interrupt request lines. The table “Interrupt Mapping.” on page 109 lists all
allowed mappings.

wd-nmi-clear ( —) clears a pending interrupt caused by the watchdog timer when half of
the watchdog time has expired.

wd-ip? ( — true | false ) checks whether an interrupt is pending due to an interrupt gener-
ated by the watchdog timer when half of the watchdog time has expired. The value
true is returned when the interrupt is pending; otherwise the value false is returned.

wd-restart (— ) resets the watchdog timer and starts a new time count. In particular the
command invokes one of the commands vsi-wdt-restart@ or vsi-wdt-
restart! to restart the watchdog timer.

The watchdog timer is started by the commands listed below:

ok 3 wd-timeout!

ok vsi-nmi wd-irg-map!
ok wd-nmi-ena

ok wd-ena

ok

In this example the watchdog timer timeout is set to 26.8 seconds, and a nonmaskable interrupt
is generated whenever half of the watchdog time has expired. The OpenBoot aiready contains
an interrupt handler dealing with the interrupt generated by the watchdog timer, and this
interrupt handler increments an internal variable by one, whenever the watchdog timer emits
an interrupt. The state of this variable is determined by:

ok wdnmi-occurred? ?
6
ok

" This variable is cleared — set to zero — by

ok wdnmi-occurred? off
ok

wd-reset? ( — true | false ) determines whether a reset has been generated because the
watchdog timer has expired. If a reset has been generated because the watchdog timer
reached the timeout value, then the value frue is returned; otherwise the value false is
returned.
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44.2 Watchdog Timer NVRAM Configuration Parameters

The NVRAM configuration parameters listed below are available to control the initialisation
and operation of the watchdog timer. The current state of these configuration parameters are
displayed using the printenv command, and are modified using either the setenv, or the
set-default command provided by OpenBoot.

wd-ena? controls whether the watchdog timer has to be started. When the flag is true, then
the watchdog timer is started after it has been initialized according to the configuration
parameter wd-timeout. If the flag is false the watchdog timer is not started, but
the watchdog timer registers are initialized according to the configuration parameter
wd-timeout. (default: false)

wd-timeout contains the timeout value of the watchdog timer and is a value in the range 0
to 7. Each value selects a particular timeout period. Independent of the state of the
configuration parameter wd-ena? the timeout value is stored in the appropriate
watchdog timer register. (default: 74¢)

44.3 Abort Switch

abort-switch? ( — true | false ) determines the current state of the abort switch. The
value true is returned when the abort switch is pressed. And the value false is returned
when the abort switch is released.

abort-irg-map! ( mapping — ) selects the interrupt to be generated when the abort
switch is pressed.
The parameter mapping defines the interrupt asserted by the SPARC FGA-5000 when
the abort switch is presssed. The value of mapping may be one of the values in the
range zero through seven. Each value specifies one of the eight SPARC FGA-5000
interrupt request lines. The table “Interrupt Mapping.” on page 109 lists all allowed
mappings.

abort-nmi-ena (— ) allows an interrupt to generate when the abort switch is pressed.

abort-nmi-dis (— ) disables the interrupt’s ability to generate when the abort switch is
being pressed.

abort-ip? ( — true | false ) checks whether an interrupt is pending because the abort
switch has been pressed. The value true is returned when the interrupt is pending; oth-
erwise the vallue false is returned.

abort-nmi-clear (— ) clears a pending interrupt caused by the abort switch.
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444 Abort Switch NVRAM Configuration Parameter

The NVRAM configuration parameter listed below is available to control the initialisation and
operation of the abort switch. The current state of these configuration parameters are displayed
using the printenv command, and are modified using either the setenv, or the set-
default command provided by OpenBoot.

abort-ena? controls whether the abort switch has to be enabled. When this flag is true
the abort switch is enabled and has the same effect as pressing the STOP-A key on an
available keyboard. If the flag is £alse then the abort switch is disabled. (default:
false)

4.4.5 LEDs, Seven-Segment Display and Rotary Switch

The commands described below are available to control the seven-segment LED display, the
user LEDs, and are used to retrieve information about the state of the rotary switch.

diag-led! ( byte — ) stores the data byte passed to the command in the register used to
control the seven-segment display.

>7-seg-code ( u — 7-seg-code ) converts the value u to its corresponding seven-segment
code 7-seg-code. Only the least significant four bits of the value « are considered.

led! ( colour freq led# — ) controls the user LED identified by led#. The value of led# may
be either zero or one. The value zero specifies the first user LED, and the value one
specifies the second user LED. The command only considers the state of the bit 0 of
the value led#.
The parameters colour and freq define the colour of the LED and the frequency at
which the LED is blinking. The following constants are defined to specify the colour:
black, green, red, and yellow. When the colour black is specified the LED is
turned off.
The constants no~blinking, slow, moderate, and £ast are available to specify
a frequency. The constant no-blinking causes the LED to be turned on perma-
nently.

The following example shows how to let the second user LED blink at about 2 Hz
(moderate) in red

ok red moderate 1 led!
ok

led-on (led#—) turns the user LED identified by led# on. The value of led# may be either
zero or one. The value zero specifies the first user LED, and the value one specifies
the second user LED. The command only considers the state of the bit 0 of the value
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led#.

led-off ( led# — ) turns the user LED identified by led# off. The value of led# may be
either zero or one. The value zero specifies the first user LED, and the value one spec-
ifies the second user LED. The command only considers the state of the bit O of the
value led#.

1ed? ( led# — true | false ) determines the state of the LED identified by led#, and returns
either true or false to indicate if the LED is turned on or off. The value of led# may be
either zero or one. The value zero specifies the first user LED, and the value one spec-
ifies the second user LED. The command only considers the state of the bit 0 of the
value led#.
When the LED is turned on, then the value true is returned; otherwise the value false is
returned.

toggle-1led ( led# — ) determines the state of the user LED identified by led#, and turns
the LED on or off. The LED is turned on when it was turned off before, and vice versa.
The value of led# may be either zero or one. The value zero specifies the first user
LED, and the value one specifies the second user LED. The command only considers
the state of the bit O of the value led#.

rotary-switch@ ( — byte ) returns the current state of the rotary switch. The value of
byte may be one of the values in the range zero through 15. The value zero corre-
sponds to the position O of the rotary switch, the value one corresponds to position 1,
and so forth.

4.4.6 Reset

The command listed below are available to initiate various RESETs, and to obtain information
about a previous RESET.

vme-sysreset ( — ) asserts the VMEbus SYSRESET* signal and thus causes a system
reset.

reset-call ( — ) forces a local reset. This command provides the same function as the
OpenBoot command reset.

vme-sysreset-in! ( true | false ) allows or prevents the board from being reset by the
assertion of the VMEbus SYSRESET* signal. When the value frue is passed to the
command the board will be reset whenever the VMEbus SYSRESET* signal is
asserted. Otherwise — the value false is passed to the command — the board will not
be reset by the assertion of the SYSRESET* signal.
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sbus-reset? ( — true | false ) determines whether the last reset occurred was due to an
SBus reset. The value frue is returned when the last reset was because of an SBus
reset. Otherwise it returns the value false to indicate that the last reset was not because
of an SBus reset.

wdt-reset? ( — true | false ) determines whether a reset has been generated because the
watchdog timer has expired. If a reset has been generated because the watchdog timer
reached the timeout value, then the value frue is returned; otherwise the value false is
returned.

vme-sysreset? (— true | false ) determines whether the last reset occurred was due to the
assertion of the VMEbus SYSRESET* signal. The value frue is returned when the last
reset was a VMEbus SYSRESET* reset. Otherwise it returns the value false to indi-
cate that the last reset was not a VMEbus SYSRESET* reset.

vme-sysreset-call? ( — true | false ) determines whether the last reset occurred was
due to a VMEbus SYSRESET* call. The value true is returned when the last reset was
because of a VMEbus SYSRESET* call. Otherwise it returns the value false to indi-
cate that the last reset was not a VMEbus SYSRESET* call.
A VMEbus SYSRESET* call is done by clearing the SYSRESET bit in the SPARC
FGA-5000’s Miscellaneous Control and Status Register.

reset-call? ( — true | false ) determines whether the last reset occurred was due to a
local reset call. The value frue is returned when the last reset was because of a local
reset call. Otherwise it returns the value false to indicate that the last reset was not a
local reset call.
A local reset call is done by clearing the RESET bit in the SPARC FGA-5000’s Mis-
cellaneous Control and Status Register.

vme-reset-call? (— truel false ) determines whether the last reset occurred was due to
areset call initiated by an access via the VMEbus. The value frue is returned when the
last reset was because of a reset call. Otherwise it returns the value false to indicate
that the last reset was not because of a reset call initiated by an access via the VME-
bus.
A reset call is done by clearing the LOCRESET bit in the SPARC FGA-5000’s GLo-
bal Control and Status Register.
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4.5 Flash Memory Support

4.5.1 Flash Memory Programming

The commands listed below are available to access and program the flash memories available
on the SPARC CPU-5V.

flash-messages ( — vaddr ) returns the virtual address of the variable £lash-
messages. The state of this variable controls whether the words to erase and program
the flash memories will display messages while erasing or programming the flash
memories. Messages will not be displayed after zurning off this variable by flash-
messages off, and are displayed after twrning on this variable by flash-
messages on.

flash-va ( — vaddr ) returns the virtual base address vaddr of the flash memory
programming window. The virtual address returned is only valid when the flash memories
have been previously prepared for accessing using the select-£flash word.

boot-flash-va ( — vaddr ) returns the virtual base address vaddr of the BOOT flash
memory. ~

user-flash-va ( — vaddr ) returns the virtual base address vaddr of the USER flash
memory. When the USER flash memory is not accessible directly, but only through the
flash memory programming window, then the address returned is zero. On the SPARC
CPU-5V the USER flash memory is accessible only through the flash memory
programming window. Thus, the commands described above have to be used to access the
USER flash memory.

select-flash ( “USER<eol>” | “BOOT<eol>” — ) prepares either the BOOT flash
memories, or the USER flash memories for programming. In detail, the number and size
of the available flash memories are determined, as well as the size of the flash memory
programming window. The flash memory programming window is mapped and the
virtual base address of the window is stored internally, and may be obtained by using the
word f£lash-va.

user-£flash? (— truel false ) checks whether the BOOT flash memory or the USER flash
memory is accessible through the flash memory programming window. It returns true in
the case that the USER flash memory is accessible through the programming window;
otherwise it returns false.

move>flash ( source-addr dest-addr count — ) programs the selected flash memory
beginning at dest-addr with a number of bytes, specified by count, stored at source-addr.

flash>move ( source-addr dest-addr count — ) copies a number of bytes, specified by
count, from the selected flash memory beginning at source-addr to dest-addr. The flash
memory is accessed through the flash memory programming window for reading data
from the memory. Thus, the flash memory has to be prepared for accessing using the
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command select-flash.

£i11-flash (dest-addr count pattern — ) fills the selected flash memory beginning at dest-
addr with a particular pattern. The number of bytes to be programmed in the flash
memory is given by count.

erase-flash ( device-number — ) erases a flash memory device identified by its device-
number. The devices are numbered beginning from zero (0).

c!-flash ( byte addr — ) stores the byte at the location within the selected flash memory
identified by addr.

wl-flash ( half-word addr — ) stores the half-word {16 bits) at the location within the
selected flash memory identified by addr.

1!-flash (word addr — ) stores the word (32 bits) at the location within the selected flash
memory identified by addr.

The USER flash memory is prepared for programming by:

ok select-flash USER

USER flash memory is selected for programming

Flash memory programming window at $£fe98000 size 512 Kbyte
512 Kbyte BOOT flash memory is available at $££e58000.

2048 Kbyte USER flash memory is available.

ok

As shown above, the word select-£flash informs the user that the USER flash memory has
been made accessible through the flash memory programming window. It displays the base
address (virtual address) of the window and its size.

The total amount of the available BOOT flash memory and USER flash memory is displayed,
too. After the USER flash memory has been prepared for programming, all commands
described above operate on the USER flash memory. And the BOOT flash memory is only read
and programmed by these commands when the BOOT flash memory has been prepared for
these operations by:

ok select-flash BOOT :

BOOT flash memory is selected for programming

Flash memory programming window at $£fe98000 size 512 Rbyte
512 Kbyte BOOT flash memory is available at $££e58000.

2048 Kbyte USER flash memory is available.

ok

To read data from the selected flash memory — in the current context from the USER flash
memory — the command £1lash>move is used as follows:

ok flash-va h# 10.0000 hi# 20.0000 flash>move
ok
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The contents of the entire USER fiash memory is copied to main memory beginning at address
10.0000,¢ - A specific area within the selected flash memory is read by:

ok flash-va h# 6.8000 + h# 10.0000 h# 5.8c00 flash>move
ok

and copies 363520 bytes beginning from address £lash-va + 6.8000;¢ to main memory
beginning at address 10.0000¢ .

4.5.2 Flash Memory Device

The device tree of OpenBoot for the SPARC CPU-5V contains a device node associated with
the USER flash memories. Thus, it is possible to load an executable image stored in the
available USER flash into memory and start such an executable.

The device is called “£1lash-memory@0, 71300000 and is attached to the device node “/
obio”. The device alias £lash is available as an abbreviated representation of the fiash
memory device path.

The vocabulary of the flash memory device includes the standard commands recommended for
a byte device. The words of this vocabulary are only available when the flash memory device
has been selected as shown below:

ok ed f£lash

ok words

close open selftest reset load
write-blocks read-blocks seek write read

max-transfer block-size
ok selftest .

0

ok device-end

ok

The example listed above, selects the flash memory device and makes it the current node. The
word words displays the names of the methods of the VMEbus device. And the third
command calls the method selftest and the value returned by this method is displayed. The
last command unselects the current device node, leaving no node selected.

When the command select-dev is used to select the flash memory device, the NVRAM
configuration parameters boot £1ash-#megs and boot £lash-#devices have to be set
properly, before the device can be selected.

The NVRAM configuration parameters listed below are available to control the loading of an
image from the USER flash memory. The current state of these configuration parameters is
displayed using the printenv command, and is modified using either the setenv, or the
set-default command provided by OpenBoot.

boot £lash-#megs specifies the amount of available USER flash memory in megabyte.
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(default: 0 Megabyte)

bootflash-#devices specifies the number of available USER flash memory devices.
(default: no devices)

bootflash-load-base specifies the address where the data loaded from the available
flash memory are stored when the load or boot command, provided by OpenBoot,
is used to load an image from the flash memory. ,
When this parameter is set to -1 — which is the parameter’s default value — then the
image loaded from the flash memory is stored beginning at the address addr. But when
the value of the configuration parameter differs from -1, then the image loaded from
the flash memory is stored beginning at the address specified by the configuration
parameter boot£lash-load-base. And the same address is stored in the variable
load-base maintained by OpenBoot.

The methods listed below are available in the vocabulary of the flash memory device:

open ( — true ) prepares the package for subsequent use. The value true is returned when
the device has been opened successfully; otherwise the value false is returned. Usu-
ally, the fail state is indicated when the NVRAM configuration parameters boot-
flash-#megs and bootflash-#devices are not consistent.

close (—) frees all resources allocated by open.
reset (— ) puts the flash memory device into guiet state.
- selftest (— error-number ) always returns the value zero.

read ( addr lenth — actual ) reads at most length bytes from the flash memory device into
memory beginning at address addr. If actual is zero or negative, the read failed. The
value of length may not always be a multiple of the device’s normal block size.

write ( addr length — actual ) discards the information passed to the command and always
returns zero to indicate that the device does not support this function.

seek ( offset file# — error? ) seek to byte offset within the file identified by file#. The flash
memory device package maintains an internal position counter that is updated when-
ever a method to read data from or to store data in the flash memories is called. If off-
set and file# are both zero, then the internal position counter is reset to offset zero,
otherwise the value of offset is assigned to the internal position counter, and a subse-
quent access to the flash memories starts at the offset selected.
Because the flash memory device does not support any file system, the parameter file#
is ignored, except in the case mentioned above.
When the seek succeeded the value of error? is zero, otherwise the value -1 is retun-
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red to indicate the fail state.

read-blocks ( addr block# #blocks — #read ) reads the number of blocks identified by
#blocks of length block-size bytes, each from the device beginning at the device
bvlock block#, into memory at address addr. It returns the number of blocks actually
read (#read).

write-blocks ( addr block# #blocks — #written ) discards the information passed to the
command and always returns zero to indicate that the device does not support this
function.

block-size (— bytes) returns the size in bytes bytes of a block which is always the size of
the flash memory programming window.

max-transfer (— bytes ) returns the size in bytes bytes of the largest single transfer the
device can perform. The command returns a multiple of block-size.

load ( addr — length ) reads a stand-alone program from the flash memory beginning at off-
set 0;¢ and stores it beginning at address addr. It returns the number of bytes length
read from the flash memory.
This method considers the state of the NVRAM configuration parameter boot-
flash-load-base: when this parameter is set to -1 — which is the parameter’s
default value — then the image loaded from the flash memory is stored beginning at
the address addr. But when the value of the configuration parameter differs from -1,
then the image loaded from the flash memory is stored beginning at the address speci-
fied by the configuration parameter bootflash-load-base. And the same
address is stored in the variable 1oad-base maintained by OpenBoot.

453 Loading and Executing Programs from USER Flash Memory

Besides the ability to load and execute an executable image from disk, or via a network, or
other components, the OpenBoot for the SPARC CPU-35V provides a convenient way to load
and execute an executable image from the available USER flash memory. The executable
image to be loaded has to be either a binary image (a.out format), a FORTH program, or a
FCode program.

As mentioned at the beginning of this section the device alias £1lash is available as an
abbreviated representation of the flash memory device. The command listed below is used to
explicitly load and execute an image from the flash memory:

ok boot flash

The following NVRAM configuration parameters can be modified to determine whether or not
the system will load an executable image automatically after a power-up cycle or system reset:
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auto-boot?
boot-device

Assuming, that the SPARC CPU-5V is equipped with one USER flash memory device which
size is 1Mbyte, then commands listed in the following have to be used to load and execute an
image from the flash memory automatically after a power-up cycle or system reset:

ok setenv bootflash-#devices 1
bootflash-#devices = 1
ok setenv bootflash-imegs 1

bootflash-#megs = 1
ok setenv boot-device flash
boot-device = flash
ok setenv auto-boot? true
auto-boot? = true
ok reset
4.54 Controlling the Flash Memory Interface

The commands listed below are available to control the flash memory interface. These
commands are used to make a specific flash memory device available in the flash memory
programming window, and to control the flash memory programming voltage.
flash-vpp-on ( — ) turns the programming voltage on.

flash-vpp-off (— ) turns the programming voltage off.

userprom-select-page ( page — ) makes a page (one of a eight possible 512 KB pages)
of a USER flash memory available in the flash memory programming window.

bootprom-select-page ( page — ) makes a page (one of a eight possible 512 KB pages)
of a BOOT flash memory available in the flash memory programming window.

select-bootprom-1 ( — ) makes the first BOOT flash memory device available in the
flash memory programming window.

select-bootprom-2 (— ) makes the second BOOT flash memory device available in the
flash memory programming window.

select-bootprom ( device-number — ) makes a BOOT flash memory device, identified
by its device-number, available in the flash memory programming window. The devices
are numbered beginning from zero (0).

select-userprom-1 ( — ) makes the first USER flash memory device available in the -
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flash memory programming window.

select-userprom-2 ( — ) makes the second USER flash memory device available in the
flash memory programming window.

select-userprom ( device — ) makes a USER flash memory device, identified by its
device-number, available in the flash memory programming window. The devices are
numbered beginning from zero (0).
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4.6 Onboard Interrupts

Besides the interrupt handlers already available in the standard OpenBoot, the OpenBoot of the
SPARC CPU-5V provides further handlers that deal with the interrupts generated by following:

« one of the VMEbus interrupt levels one to seven;

* the assertion and negation of the SYSFAIL* signal;

« the assertion of the ACFAIL* signal;

» pressing the ABORT switch;

= the Watchdog Timer, when half the time has expired.

4.6.1 VMEDbus Interrupts

The interrupt handlers for any VMEDbus interrupt are not installed automatically by OpenBoot;
however, appropriate words are available to activate and deactivate an interrupt handler
serving a specific VMEDbus interrupt. Such an interrupt handler is activated by:

ok 0 pil!
ok 3 5 install-vme-intr-handler
ok

The pil! command decreases the processor interrupt level to allow the processor to respond
to all interrupts. By default, OpenBoot sets the mask to 13 and allows the processor to respond
to interrupts above interrupt level 13. The second command installs the interrupt handler that
deals with the VMEbus interrupt level 5. Furthermore, this command specifies that an SBus
interrupt level 3 will be generated upon the occurrence of a VMEDbus interrupt 5. Any of the
seven SBus interrupt levels may be specified to be generated upon a VMEDbus interrupt.
OpenBoot maintains seven variables called vme-intr{1]2|3]|4|5|6|7}-vector
which are modified by the VMEDbus interrupt handlers. In general, the interrupt handlers store
the vector obtained during an interrupt acknowledge cycle in the appropriate variable. The state
of these variables is displayed by

ok .vme-vectors
1: -- 2: —- 3: -- 4: -- 5: 33 6: —- 7: --
ok

By default, the value -1 ( true ) is assigned to these variables to indicate that no VMEbus
interrupt occurred. So, the word .vme-vectors, as shown above, will display “--
indicating that no interrupt occurred; otherwise it shows the vector obtained (a value in the
range 0 to FF¢).

Another way to display the state of a variable used to store the interrupt vector is

ok vme-intrS5-vector ?
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33
ok

and the variable is set to -1 (true) by

ok vme-intr5-vector on
ok

An interrupt handler is removed and the corresponding interrupt is disabled by

ok 5 uninstall-vme-intr-handler
ok

All interrupt handlers serving all VMEbus interrupts are installed by

ok 0 pil!
ok 8 1 do i i install-vme-intr-handler loop
ok

In this case, all interrupt handlers are installed and the VMEbus interrupt to SBus interrupt
mapping is as follows: SBus mterrupt level 1 is generated upon the occurrence of 2 VMEbus
interrupt 1; SBus interrupt level 2 is generated upon the occurrence of a VMEbus interrupt 2;
and so forth.

4.6.2 SYSFAIL Interrupt

OpenBoot for the SPARC CPU-5V already includes an interrupt handler to serve the non-
maskable interrupt generated upon the assertion and negation of the SYSFAIL* signal. This
handler need not to be installed because it is already installed by OpenBoot.

By default, the interrupts that will be emitted by a status change of the SYSFAIL* signal are
disabled and have to be enabled by

ok vme-sysfail-assert-nmiena
ok vme-sysfail-negate-nmiena
ok

which enable the generation of a nonmaskable interrupt whenever the SYSFAIL* signal is
asserted and negated.

‘When an nonmaskable interrupt occurred due to the assertion of the SYSFAIL* signal, then the
appropriate interrupt handler increments the variable sysfail-asserted? by one to
report the occurrence of such an interrupt. The variable sysfail-negated? is incremented
by the interrupt handler when the SYSFAIL* signal has been negated and caused a non-
maskable interrupt. The state of both variables are obtained by

ok sysfail-asserted? ?
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0
ok

and

ok sysfail-negated? ?
1
ok

And these variables are cleared — set to zero — by

ok sysfail-asserted? off
ok sysfail-negated? off
ok :

4.6.3 ACFAIL Interrupt

OpenBoot for the SPARC CPU-5V already includes an interrupt handler to serve the non-
maskable interrupt generated upon the assertion of the ACFAIL* signal. This handler need not
to be installed because it is already installed by OpenBoot.

By default, the interrupt that will be emitted by asserting the ACFAIL* signal is disabled and
has to be enabled by

ok vme-acfail-assert-irg-ena
ok

which enables the generation of a nonmaskable interrupt whenever the ACFAIL* signal is
asserted.

When a nonmaskable interrupt occurred due to the assertion of the ACFAIL* signal, then the
appropriate interrupt handler increments the variable acfail-asserted? by one to report
the occurrence of such an interrupt. The state of this variable is obtained by

ok acfail-asserted? ?
2
ok

And the variable is cleared — set to zero — by

ok acfail-asserted? off
ok
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4.6.4 ABORT Interrupt

OpenBoot for the SPARC CPU-5V already includes an interrupt handler to serve the non-
maskable interrupt generated by pressing the front panel abort switch. This handler need not be
installed because it is already installed by OpenBoot.

By default, the interrupt that will be emitted when the abort switch has been pressed is disabled
and has to be enabled by

ok abort-nmi-ena
ok

which enabies the generation of a nonmaskable interrupt whenever the abort switch is pressed.

‘When a nonmaskable interrupt occurred due to pressing the abort switch, then the appropriate
interrupt handler increments the variable abort-occurred? by one to report the
occurrence of such an interrupt. The state of both variables are obtained by

ok abort-occurred? ?
7
ok

And these variables are cleared — set to zero — by

ok abort-occurred? off
ok

Besides the effects described above, the pressing of the abort switch has the same effect as
giving the Stop-2a keyboard command. The program currently running is aborted and the
FORTH interpreter appears immediately. :

4.6.5 Watchdog Timer Interrupt

OpenBoot for the SPARC CPU-5V already includes an interrupt handler to serve the non-
maskable interrupt generated by the watchdog timer when half of the time has expired. This
handler need not to be installed because it is already installed by OpenBoot.

By default, the interrupt that will be emitted by the watchdog timer is disabled — the watchdog
timer is disabled — and has to be enabled by

ok wd-nmi-ena
ok wd-ena
ok

In this example a nonmaskable interrupt is generated whenever half of the watchdog time has
expired. The interrupt handler included in OpenBoot restarts the watchdog timer to ensure that
the watchdog time will not expire and cause a reset. Additionally, the interrupt handler
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increments the variable wdnmi-occurred? by one whenever the watchdog timer emits an
interrupt. The state of this variable is determined by

ok wdnmi-occurred? ?
6
ok

This variable is cleared — set to zero — by

ok wdnmi-occurred? off
ok
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SECTION 5 CIRCUIT SCHEMATICS

5. CPU-5V Schematics

Copies of the CPU-5V schematics are found on the next page. The schematics contain the
signal and unit cross references as well as the history of the schematics.
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A B C D
**¢ gignal Cross-Reference *°** {23)NCA 23.3¢ BM_SYSFATL_LED «<1..0> 19.18 19.4n 30.1C 30.1D 30.4C CENTR_PE 15.4A 15.4C 38.2D 38.4B 41.2D 41.4C
--- for the entire design -- (23)INCB 23.4C
{25} KBDIN 26.18 B_CAS <3,.0> 44.1C 44.2C €4.3D 44.4D 45,28 46.2B CENTR_SLCT 15.4A 15.4C 38.2B 38.4B 41.2D 41.4C
{1)CPU_CLK <2..0> 2.2B 125)KBDOUT 26.18 47.20 48.2B 49.28 50.28 51.28 52.2B
(1ICPU_PA <27..24> 2.1B 2.4A 2.4B (28}MSEIN 26.2B $3.28 54.2B 55.2B 56.28 57.28 $8.28 CENTR_SLCT_IN  15.38 15.4C 38.28 38.4B 41.2D 41.4C
(1)DIV_CHTL <1..0> 2.3A (35)HSEOUT 26.3B $9.28 60.28 61.28 62.2B €3.2B 64.28
{1)EXT_CLK2 2.8 (27)ce2 28.2C 65.2B 66.2B 67.28 66.20 69.28 70.2B CLKCPY 1.49 2.3A 3.2D
{1)BXT_EV 2.30 128}1A6 29.1¢ 71.28 72.2B 73.28 74.28 75.20 76.28 CP_STAT <1..0> 1.48 2.3D 16.3D 1
(1) PLL_BYP 2.38 (20)A7 29.1¢C 77.28 78.28 79.28 60.28 CS_BOOT <1..0> 19.2D 19.3A 21.1C 21.2C
{1)P_REPLY <1..0> 2.2D 129) ABORT_KEY_ORIG 10.4A B_MEM_A <11..0> 44.1C 44.28 44.2C 44.38 44.48 45.18 CS_SYSEPR <1..0> 19.2D 19.3A 22.1C 22.2¢
(1)SLVSEL <4..3> 2.2B 2.4A 2.48 (29)BHM_SYSFAIL_R <1..1> 30.1C 45.20 46.1B 46.20 47.18 47.2B 48.18 CTRL_VPPINV 18.48 19.3A 19.38
11) STANDBY 2.28 (29)CAP_DEL 30.28 46.28 49.19 49.28 $0.1B 50.28 51.18 CTS_DCD_A 38.1D 41.3C 41.4C
{2) CLKHALF 3.28 (29)L7SEGH «<7..0> 30.1A 30.1C 30.4D 51.28 52.18 $2.28 53.18 $3.28 54.1B CTS_IXD.B 38.2D 41.30 4).4C
{2)CLK_CPU_QUOM 3.2B (29) PW_SENSE 30.1A $4.28 55.18 55.28 56.18 56.29 57.18 DRAM_CODE_A <1i..0> 29.2B 29.3B 15.38 43.1C 43.3C
{2)100P 3.3 {29)RES_KEY_ORIG 30.3A 57.20 $9.1D 50.2B 59.1B 59.2P 6€0.18 43.4C
{8) TERHFUSE 9.28 {29)RHLED_R <1..0> 30.1C 30,10 60.2B 61.1B 61.28 62.1B 62.28 63.18 DRAM_CODE_B <1..0> 29.28 29.3D 35.3B 43.1A 43.3A
{9) ENATERM_BACK 10.2C (29)ROT <3..0> 130.3C 63.2B 64.18 64.2B 65.10 65.28 66.18 4.4c
(10) ENATERM_FRONT 11.2C {29)USER_R <3..1> 30.20 66.2B 67.1B 67.2B 69.10 69.2B £9.1B DRAM_CODE_LOC «<1..0> 29.1C 29.2C 29.38 35.38
{10)RTERHPWR 11.2¢ 11.3¢C 129)VREP 30.28 69.28 70.18 70.2B 71.1B 71.28 72.1B EB_A «<2)..0> 16.1C 18.2C 18.2D 19.1C 19.28B 19.2D
(10)SCSI_FP_ACK 11.2C 11.38 (30)VSI_TEST 31.48 72.28 73,18 73.28 74.18 74.28B 75.18B 19.3A 21.1C 21.2P 21.2C 21.3B 21.48B
(10)SCSI_FP_ATN 11.2C 11.38 (30)VSI_TESTASYNC 31.4B 75.2B 76.18 76.28 77.18 77.28 78.18 22.1C 22.2C 28.18 28.2B 28.3B
(10)5C8I_FP_BSY 11.2C 11.38 130)VBI_TESTSCAN 31.48 78.28 79.18 79.20 80.1B 80.28 EB_A19_ORIG 19.1C 19.3A
(10)SCSI_FP_CD 11.3B 11.3C (31)ENALINIT_L  32.48B B_MWE 44.1C 44.2C 44.4D 45.28 45.38 46.28 EB_ADDRL 16.3A 18.38
(10)8CSI_FP_D <7..0> 11.1C 11.2B 11.2C 11.38 (31)RESI_SW 32.18 46.3B 47.2B 47.38 40.20 48.3D 49.2B EB.D <7..0> 16.3A 18.3C 18.4C 19.2B 19.3A 22.1D
(1018¢ST_FP_DP 11.2C 11.38 {31)UNS1SABTI25$68PSY <0..0> 32.1B 49.38 350.2B $0.3B 51.28 $1.3B $2.38 22.2D 28.1C 20.2C 28.3B 29.1D 29.2D
{10}sc81_FP_10 11.38 11.3C {32) ENA_ARB 33.48 52.38 53.28 53.39 54.2B 54,38 55.28 29.3D 29.4C 30.3C 10.4D
(10)sC8I_FP_HSG 11.3B 11.3C (32)PUAL 3.2c 55.38 56.2B 56.3B $7.28 57.3B 58.28 EB_RD 16.3A 19.2D 19.3A 21.1C 21.3C 22.1C
110)8C81_FP_REQ 11,3B 11.3C (32)rUB} 33.28 58.38 59.2B $9.38 60.28 60.38 61.2B 22.2C 28.2¢
{10)scS1_FP_RST 11.3B 11.3C {32)UNSISABT1256104P8Y «<0..0> 33.48 61.)B 62.28 62.3B 63.28 63.3B 64.2B EB_WR 16.3A 19.2D 19.3A 21.3A 22.3A 28.2C 2
{10)SCEI_FP_SEL 11.3B 11.3C (33)IRQ_L 34.4B 64.38 65.2B 65.3B 66.2B 66.3B 67.28
(11)ENET_CH 12.28 (34)DTACK_INENA 35.3B 67.38 66.2B €8.38 69.2B 69.38 70.28 EIRQ 1.28 8.2A 16.3C
(311)ENET_CP 12.38 (34)DTACK_OUTENA 35.3B 70.38 71.28 71.38 72.28 72.38 13.28 ENA_HEH_OE 44.1C 4.2
(12}ENET_RM 12.28 (34) ENA_CTRL 35.48 73.38 74.28 74.38 75.28 75.38 76.28 ENET_AUI 8.1C 12.2A
(11} ENET_RP 12.28 (34)ar2 35.38 76.38 77.28 77.38 76.28 78.36 79.28 ENET_CLSN 8.2C 12.2A
{11)ENET_TM 12.28 1344010 35.38 79.3B 80.28 80.38 ENET_RCLK 8.1C 12.2A
{11 ENET_TP 12.28 (34)019 35.39 B_OE 44.1C 44.2C 45.2P 46.2B 47.2P 48,28 ENET_RENA 8.1C 12.2a
(111 ETHPF 12.3 (34)PULLA_CTRL 35.18 35.28 49.3p 50.2P 51.28 52.28 53.28 S4.28 ENET_RX 8.2C 12.2a
(11) ETHRF 12.38 {34)PULLB_CTRL  35.1D 35.2¢ $5.2B 56.2B 57.28 58.2B 59.2B 60.20 ENET_TCLK 8.1C 12.2A
(11) ETHX1 12.38 (34)RETRY_INENA 35.38 61.28 62.2B 63.2B €4.2D 65.2B §6.28 ENET_TENA 8.1C 12.2A
(11) ETHX2 12.38 (35) ENA_ABUP 36.48 67.2B 69.2B 69.28 70.2B 71.2B 72.20 ENET_TK 8.1C 12.2A
(111GND_ETH 12.1€ 12.3A 12.3C 12.4A (36) ENA_pBUF 37.48 73.28 74.28 75.2B 76.2n 77.28 78,28 EPROM_CS 16.3A 19.2D 19.3A
{11)TSEL 12.38 (37)FPY_DENSENINV 38.1A 79.20 90.28 ETH_COL_M 12.2C 14.28B 38.3C
(11} VPS_ETH 12.3A 12.38 12.4A (3I8)VHE_PO_A <14..1> 39.2C 39.3¢C B_RAS «<1..0> 44.1C 44.2C 44.3D 45.20 46.28 47.28 ETH_COL_P 12.2¢ 14.28 38.3C
{14)CENTR_ENA_R 15.3A (38)VHE_PO_B <14..1> 39.2C 39.2D 39.3D 46.20 49.2B 50.28 51.28 52.28 43.2B ETH_POW 38.3D 36.4C 41.2D 41.4cC
(14)C_ACKINY 15.30 (38)VHE_PO._C <14..1> 39.2D 39.3D 54.28 $5.2B $6.2B $7.2P 58.2B 59.2P ETH_POWER 13.2B 14.28 38.4C
{14)C_BSYINV 15.2D (38)VHE_PO_D <14..1> 39.20 39.3D 60.28 61.2D 62.2B 63.28 64.20 65.28 ETH_REC_M 12.2cC 14.20 3¥0.4C
{14)C_DSINV 15.10 (38)VHE_PO_2Z <14..1> 39.28 39.38 66.28 67.2B 68,208 69.28 70.20 71.28 ETH_REC_P 12.2C 14.28 38.4C
{14} P_ACKINY 15.3¢ (41)TPIN 42.3¢C 73.28 73.28 74.28 75.28 76.2B 17.28 ETH_TRA_M 12.2c 14.2B 38.3C
(14) P_BBYINV 15.2¢ 141)TeOUT 42.2c 76.28 79.2B 80.28 ETH_TRA_P 12.2¢ 14.2B 38.4C
114) P_DSINV 15.1C (41)UNS1S9 HERGESITTPSY <16..16> 42.18 CAB <?..7> 2.10 FILVIPY 2.28 81.3D 3
(1S)LINK_TEST_EN 16.3C (41)UNSIS9 MERGESL78PSY <16..16> 42.1C CENTR_ACK 16.3D 15.4C 38.18 38.4B 41.2D 41.4C FILves 2.2B 81.4D
(15)HS1_IRQ_PU 16.3C (42)RESERVED <3..0> 43.2A 43.2C FPY_CLK24 8.3C 16.4C 17.28
{16)CLK_BUF_32 17.3C (42)virisTe 43.1A CENTR_AF 15.3B 15.4C 38.2P 36.4B 41.2D 41.4C FPY_CLK32 6.3C 16.4C 17.38
(16)11L,00P3 17.4cC (431 ENA_MEM_BUF 44.4A FPY_DENSEL 16.1C 38.1A 38.3A
(17) ENA_LOC_BUFF 10.38 (43) UNS$1$_ADAPT_MEM_ARR$110PSHABUS <288..288> 44.2C CENTR_BSY 15.20 15.4C 38.2B 38.4B 41.2D 41.4C FPY_DENSENSE  16.1C 38.1B 38.3A
(18) LCA_MODE 19.3¢c FPY_DIR 16.1C 38.1A 38.3A
{18)LCA_MODE R 19.3B (8O)FILVIPIIN  81.3C CENTR_D <7..0> 15.1B 15.1C 15.20 15.4C 18.1B 38.4B FPY_DISKCHG 16.1C 38.2A 38.3A
{18)RESERVED_SW8_H 19.2C (80) PILVPSIN 01.4A 41.1D 41.20 41.4C FPY_DRVSEL 16.1C 38.1A 38.3A
(20)BOOTEPR_WR 21.1B 180)V3IPI_GEN e1.18 CENTR_DS 15.1D 15.4C 38.18 38.48 41.1D 41.4C FPY_BJECT 16.1C 38.2A 38.3A
(20)BOOTWRITE  21.1C 21.3¢ (82} ESDR 83,10 FPY_HEADSEL 16.1C 38.2A 38.3A
(20)BOOT_ENA 21,28 (82)ESD_STRIP  83.1C CENTR_DX <7..0> 15.2B 15.2C 15.4C 38.3D 38.48 38.4D FPY_INDEX 16.1C 38.1A 38.3A
(20)VPP_ADDR  21.1C 21.3C (82)8H1 83.10 41.1D 41.4C FPY_MOTEN 16.1C 38.1A 38.3A
(21)POWER_DOWN 22.1C 22,28 22.2C {B4)STIFF e5.10 CENTR_ENA 15.1A 15.2A 15.4C 30.2B 38.4B FPY_RODATA 16.1C 38.2A 36.3A
(21)SYSEPR_WR  22.1C 22.2B 22.2C ABORTH 19.3C 19.48 30.4A 30.4C CENTR_ERR 18.4A 15.4C 38,28 38.4B 41.2D 41.4C FPY_STEP 16.1C 38.1A 38.3A
121)8YS_ENA 22.9A ABORTP 7.3A 19.2A 19.3C 19.48 10.4A 30.4C FPY_TRACKO 16.1C 38.2A 38.3A
(22)NCA 24.3¢ 31,38 CENTR_INIT 15.38 15.4C 38.2B 38.4P 41.2D 41.4C FPY_WRDATA 16.1C 38.2A 18.)A
122)HcB 24.4¢ FPY_WRGATE 16.1C 38.2A 38.3A
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FPY_WRPROT
FPY_XT24_IN
FPY_XT24_0OUT
FPY_XTI2_IN
FPY_XT32_OUT
GEN_CS
GEN_RDY
1D_C5

IRL <3..0>
KBDINP2
KBDIN_CONN
KBDOUTP2
KBDOUT_CONN
KBD_DIN
KBD_DOUT
KBD_PHR_CONN
LCASYSRESETO
HEM_P <?..7>

MSEINP2
HSEIN_CONN
HSEOUT_CONN
HSE_DIN
HSE_DOUT
H_D <63..0>

LI
NHT
NVRAH_CS
e2c1
rac2
pace
pacs
pace
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P2C10
p2c11
paci12
p2c1d
p2CI4
" p2c1s
p2c16
e1c1?
P2cie
POWER_OFF
P_ACK
P_ACK_DIR

16.1C 38.2A 38.3A

8.3¢ 17.18

8.3C 17.18

8.3¢ 17.18

8.3C 17.18

16.3A 19.20 19.3A

16.3A 19.20 19.3A

8.3c 15.48

1.48 2.3D 16.3D

38.1D 41.3C 41.4C

26.1C 27.2p 36.1C

38.1D 41.3C 4t.dc

26.1C 27.2B 38.2C

16.3C 26.1A

16.3C 26.1A

26.3C 27.2B 41.18

19.38 19.3D 32.1A

2.1D 2.4C 42.1A 42.28 42.3A 42.3D
42.3C 43.3A 43,38 43.3C 43.3D 43.4B
44.2c 53.2C 62.2c 71.2¢ 80.2C

39.1D 41.3C 41.4C

26.2C 27.28 38.2C

26.38 27.28 41.28

16.3C 26.2A

16.3C 26,32

2.1D 2.4C 42,1A €2.2A 42.28 42.0A
42.3B 42.3C 42.4A 43.1A 43,18 O3.1C
43.1D 43,27 43.2B ¢43.2C ¢3.2D0 8.0
43.38 43,3C 43.3D 43.48 44.2C 45.2¢C
46.2C 47.2C 48.2C 49.2C 50.2C 51.3C
52,2C $4.2C 35.3C 56.2C 57.2c 98.2C
$9.2C 60.2¢ 61.2C 63.2C 64.2c 65.2C
66.2C 67.2C 68.2C 69.2C 10.2C 72.2C
73.2c 74.2C 75.3¢ 76.2C 77.2C 78.2C
79.12¢

15.18 15,28 18.1C

7.38 16.3A 19.2A 19.28 31.38

16.3A 18.4B 20.2C

38.1A 38.4D 41.1D 41.4C

38.1A 38.4D 41.1D 41.4C

36.1A 36.3D 41.1D 41.4C

38.1A 38.3D 41.1D 41.4C

38.1A 36.3D 41.1D 41.4C

38.1A 38.3D 41.10 41.4C

38.1A 36.3D 41.1D 41.4C

38.2A 38.3D 41.2D 41.4C

38.2A 38.30 41.20 41.4C

38.2A 18.3D 41.2D 41.4C

38.2A 38.30 41.2D 41.4C

38.2A 38.3D 41.2D 41.4C

38.2A 38.3D 41.2p 41.4c

38.2A 38.3D 41.2D 41.4C

38.2M 38.3D 41.20 41.4c

16.3¢

8.2¢ 15.3C 15.4P

8.3C 15.3C 15.48

8.3C 15.3A 15.48

8.3C 15.2C 15.48

8.3C 15.2C 15.48

8.2¢ 15.1A 15.2A 15.48

8.3C 15.1C 15.48B

6.3C 15.1C 15.40

8.3C 15.1A 15.2A 15.48

8.3C 15.48

8.3C 15.3A 15.48

8.2c 15.48B

P_RAS <6..0>
P_sLCT
P_SLCT_IN
RD_DRAM_CODE
RD_ROTARY
RESETN
RES_KEY
RES,_PHUP
RES_pWuP_P
RES_PWUP_REQ
RTS_DTR_A
RTS_DTR_B
SB_ACK <2,.0>
SB_AS

8B_BG <5..0>
SB_BR <5..0>

8B_CLK <0.,0>

SB_.D <31.,0>

8B_DP
SB_INT <7..1>
SB_LERR

SB_PA <27..0>

SB_RD

SB_RST

8B_RST_REQ
8B_SEL <7,.0>

SB_S12 «<2..0>

SCC_CLK
BCC_XTIN
§CC_XTOUT
SCBI_ACK
SCSI_ATN
8cs1_RsSY
8c81_cD
SCSI_D <7..0>

8CS1_DP

RUN_HALT_LED <1.

42,1C 42.2C 43.1A 43.1C 43.1D 43.4C

8.2C 15.48

8.3C 15.3A 15.48

19.20 19.3A 29.3C

19.2D 19.4B 30.4C

30.2A 30.4C

19.3C 19.4B 30.2A 30.4C

7.3A 19.2A 19.2D 19.48 30.1C 30.4C
31.38

19.3D 19.4B 30.1C 30.4C 32.2A
19.3C 19.4B 30.1A 30.4C

38.1D 41.3¢C d1.4C

38.2D 41.3D 41.4C

.0> 19.38 19.4B 10.1C 30.1D 30.4C
2.0A 4.2C 4.3B 5.2C 5.3B 6.2D 6.38B
7.18 8.2A 16.1A 31.28

2.1M 2.4A 4.1D 4.2C 5.1B 5.2C 6.1B
6.20 7.18 8.2A 16.1A 31.28

2.2A 2.2P 4.1C 4.2C 5.1C 5.2C 6.1¢C
6.2D 8.2A 31.28

2,28 ¢4.18 4.2C 5.1B 5,2C 6.1B 6.20
7.28 8.2A 31.28

2.2A 2.4M 4.1B 4.3C 5.18 5.3C 6.1B
6.2D 7.3C 8.2A 16.2A 19.3A 19.1C
31.28

2.1A 4.2M 4.2P 4.2C 5.2A 5.28 S.2C
6.1 6.1B 6.1C 6.2A 6.2B 6.2C 6.2D
6.3M 6.3B 7.1C 7.2¢C 8.1A 16.1A 31.1B
4.2C 4.3A 8.2C 5.3A 6.20 6.3A 7.18B
4.18 4.28 4.3C 5.18 S.2B $.3C 6.18
6.2B 6.20 6.3B 7.2B 0.2A 16.2A 31.28B
2.1A 4.2C 4.3 5.2C 5.38 6.2D 6.38
7.1B 8.2A 31.28B

2.1N 2.4B 2.4C 4.2A 4.2B 4.2C 4.3A
4.38B 4.3C 5.2A 5.2P 5.2C 5.3A 5.38
5.3C 6.2D 6.3A 6.3B 6.3C 8.1A 16.1
18.1C 18.2A 18.2B 18.2C 31.28

2.1A 4.2P 4.2C 5.28B 5.2C 6.20 6.3
7.1B 8.2A 16.1A 31.28

2.2A 2.4A 4.2C 4.3P 5.2C 5.3B 6.20D
6.3 7.1B 8.2A 16.2A 18.2A 18.4B
19.1A 19,38 30.4D 31.28

T7.3M 16.3A 19,.2A 19.3C 31.38

2. 2A 2.4D 2.4C 4.1A 4.2C 5.7 5.2¢
6.1N 6.2D 8.2A 16.1A 19.1A 19.2A
Sl.lk

2.1A 4.2A 4.2B 4.2C 5.2A 5.2B 5.2¢C
6.2D 6.3A 6.38 6.3C 7.18 8 16.1A
31.28

8.3C 16.4C 17.2¢

6.3C 17.18

8.3C 17.18

8.2C 10.3B 11.3D 38.1D 38.4A 41.2¢C
41.4c

6.2C 10.3D 11.38 30.20 38.4A 41.2¢C
41.4c

8.2C 10.2B 131.38 38.20 38.4A 41.2¢
41.4¢

6.2C 10.3B 11.38 38.1D 38.4A 41.3C
41.4c

8.2C 10.28 11.28 11,38 38.2D 38.4A
41.1c 41.4c

8.2¢ 10.2B 11.38 38.20 38.4A 41.1C
41.4c

scs1_10

SCSI_MsG
SCSI_REQ
SCSI_RST
SCSI_SEL

SCSI_XTIN
SCSI_XTOUT
SER_CTS_A
SER_CTS_A_CONN
SER_CTS_B
SER_CTS_B_CONN
SER_DCD_A
SER_DCD_A_CONN
SER_DCD_B
SER_DCD_B_CONN
SER_DSR_A
SER_DSR_A_CONH
SER_DSR_B
SER_DSR_B_CONN
SER_DTR_A
SER_DTR_A_CONN
SER_DTR_8
SER_DTR_B_CONN
SER_GND_A_CONN
SER_GND_B_CONN
SER_RTS_A
SER_RTS_A_CONN
SER_RTS_B
SER_RTS_B_COMN
SER_RTAC_A
SER_RTXC_A_CONN
SER_RTXC_B
SER_RTXC_B_CONN
SER_RXC_A_CONN
8ER_RXC_B_CONN
SER.RKD_A
BER_RXD_A_CONN
SER_RXD_B
SER_RXD_B_CONN
SER_TRKC_A
SER_TRXC.B
SER_TXC_A_COMN
SER_TXC_B_CONN
SER_TXD_A
SER_TXD_A_CONN
SER_TXD_B
SER_TXD_B_CONN
SHIELD |

SIRQ
SLV_SYS_LED
SP_SEL <1..0>
TERMPWR

TIN_CLK
USER_LED <3..0>
U_CAS <3..0>
U_HEM_A <11..0>

U_HVE

C D
8.2C 10,38 11.3B 38.1D 38.4A 41.3C U_RAS <7..0> 2.1D 2.4D 42.18 42.1C 42.2C 43.1A
41.4c 43.18 43.1C 43.4C 44.1C ¢4.38
8.2C 10.38 11.38 38.1D 38.4A 41.2C V3IPI_VMECONN 81.1A
41.4C VA «<31..1> 19.1D 19.38 31.1C 36.1A 36.1B 36.28
8.2C 10.2B 11.38 36.1D 38.4A 41.3C 36.3B 36.4D
41.4¢ VACFAILY 31.3¢C 32.28
8.2C 10,38 11.3B 36.1D 36.4A 41.2¢ VADIR 19.1D 19,38 31.1C 36.1B
41.4¢ VAM <5..0> 31.2C 35.1B 35.2B 42.2C 42.4C ]
8.2C 10.2B 11.38 38.1D 38.4A 41.2C vas 19.2D 19.3C 31.2C 35.2B g
d1.4C VASOIR 19.2D 19.3¢ 31.2C 35.2C
8.3C 17.18 veBSYI 31.3c
8.3C 17,18 veBsyo 19.3C 19.3D 31.3cC 13.4B
16.2C 24.2n 24.38 VBCLR 31.3C 33.2B
24.2D 25.2B 38.1C VBERRIT 19.1cC 19.20 35.48
16.2C 23.2A 23.38 VBERRIVST 19.1C 19.4C 31.1A 31.20
23.2p 25.28 38.2C VBERRO 19.18 19.2D 35.4B
16.2C 24.2A VBERROVS1 19.18 19.4C 31.1A 31.2D
24.2D 25.28 38.1C 41.38B VBGIN <3..0> 31.3C 33.28
16.2¢C 23.2a VBGOUT <3..0>  131.3C 33.3B 33.48
23.2D 25.2B 38.2C 41.28 VBRI <3..0> 31.3cC 33.18 33.28
16.2C 24.2A VBRO <},.0> 31.3C 33.18 .28
24.20 25.2B 41.38 VO <3t..0> 31.1C 37.1A 37.18 37.29 37.38 37.4B
16.3C 23.2a
23.2D 25.20 4t.29 VODIR 31.1¢ 37.1¢
16.2C 24.2A VoS <1..0> 19.2M 19.2D 31.2C 35.18
24.2D 25.2D 38.1C 41.38 VOTACK 19.20 31.2¢ 35.38
16.2C 23.2A VDTACKDIR 19.20 31.2¢
23.20 25.28 36.2C 41.28 VOTACKDIS 19.3C 19.4¢ 35.18 35.3C
24.20 28.28 41.38 VOTACKROE 19.2D0 11.2¢ 2
23.20 25.20 41.18 VOA <4..0> 19.18 19.4D 32.38 32.48
16.3C 24.2A 24,28 24.38 vaap 19.1B 19.4D 32.48
24.20 29.28 38.1C VIACK 31.2C 35.18 42.2B 42.4C
16.2C 23.2A 23,28 23.38 VIACKIN 31.3¢ .48
23.2D 25.2D 38.2C VIACKOUT 31.3C .48
16.2C 24.2A 24.38 24.48 VIRQL «7..1> 31.2C 3.3
24.2D0 25.2D 41.28 VIRQO <7..1> 31.2C 34.28 34.3A 34.3B
16.3C 23.2A 23.3B 23.48B VLHORD 31.1C 36.1A 36.4B
23.2D 25.20 41.18 VMADIR 31.2¢ 35.1D 42.28 42.4C
24.20 25.1D 41.2P VHE_A <31..1>  36.1C 36.1D 36.2C 36.3C 36.4C 40.1A
23.20 25.2D 41.18 40.2D 40.3C 40.3D 41.1A 41.1C 41.2¢
16.2C 24.2A VHE_ACFAIL 32.2C 40.1C 40.3A
24.2D 25.28 38.1D 41.3C 41.4C VHE_ADDP 39.2a
16.2C 23.2A VME_AM <5..0>  35.1D 35.2D 40.2A 40.2C 40.2D 40.3C
23.20 25.2D 36.2D 41.3D 41.4C
16.2C 24.2A 24.28 24.3P 24.48 VHE_AMCP 39,2A
16.2C 23.2A 23.28 2).)B 23.48B VHE_APY 39.2a
24.2D 25.2D 41.38 VHE_AS 35.2D 40.2A 40.2¢C
23.20 25.20 41.18 VHE_BBSY 33.4C 40.1C 40.3A
16.2¢ 24.2A VME_BCLR 33.2C 40.1C 40.3A
24.2D 25.1B 38.1D 41.3C 41.4C VHE_BERR 35.4C 40.2A 40.2D 3
16.2C 23.28 VME_BGIN <3..0> 33.2C 40.1C 40.3A
23.2D 25.1D 38.2D 41.3D 41.4C VHE_BGOUT <3..0> 33,3C 33.4C 40.1C 40.2C 40.3A
11,10 14.2C 25.1C 27.2C 30.)A 30.4A VME_BR <3..0>  33.1C 33.2C 40.2C 40.3A
83.1C VHE_D <31..0>  37.1C 37.1D 37.2C 37.3C 37.4C 40.1A
1.2B 8.2A 16.3¢C 40.1C 40.1D 41.1A 41.2C 4t.3C
16.3A 19.1C 19.48 VME_DATP 39.2a
2,20 2.4D 35.3B 35.3C VHE_DPV 39.2A
9,20 10,3C 11.3C 38.2D 36.4A 41.2¢C VME_DS <1..0> 35.1D 40.2A 40.2c
41.4C VHE_DTACK 35.3C 40.2A d0.2C
16.3A 16.4C 17.38 VME_ GA <4..0> 32.3C 32.4C 40.1D 40.2B 40.20
19.1C 19.4B 30.2C 30.2D 30.4C VME_GAP 32.4C 40.1D 40.28
2.4D 42.1B 43.1A 43,18 43.1C 43.10D VHE_IACK 35.1D 40.2A 40.2¢
43.4A 44.1C 44.3B d4.4B VHE_IACKIN 34.4C 40.2A d0.2¢
2.10 2.4D 42.1B 43.1A 43.18 43.1C VME_TACKOUT 34.4C 40.2C 40.3A
43,10 €3.4C 44,1C 44.2A 4407 4440 _VHE_IRQ <7..1> 34.2C 34.3C 34.3D 40.2A 40.3C
2.2D 2.40 42.18 43.1A 43.1C 43.4A
44.1C 4448 VME_LIY 39.2A
- e 4
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VME_L10 39.3A _SER_BUS <?..7> 23.2A 24.2A
VME_LWORD 36.1D 36.4C 40.1A 40.2D _SER_B_BUS <?..7> 1.3A 16.3D
VME_P2Z <?..7> 41.4C _SER_B_COMN_BUS <7..7> 1.3A 25.4A 18.3C
VHE_RETRY 35.4C 41.1C 41.2A _SER_CONN_BUS <?...7> 23,2D 24.2D
VHE_SBA 39.2A ~TRA_VME <7..7> 1.1C 19.48 19.4D 31.1A 31.4D 32,4A
VHE_sBB 39.2A 33.4M 34.1A 35.1A 36.1A 37.1A
VHE_STDBY 28.4B 40.3C 43.3A 43.3C -VME_BUS <7..?> 1,2C 32.4D 33.1D 34.1D 35.4D 36.1D
1 VHE_SYSCLK 40.1C 40.3A 37.1D 36,10 39.3A 39.3C 39.4C 40.1A
VHE_SYSFALL 32.3C 40.1D 40.3A 40.2C 40.3B 40.4A 40.48 41.1D 41.20
VHE_SYSRESET  32.1C 40.20 40.3A 41.3D 41.4A 41.4C
VHE_VPC 39.9A _VME_BUS_X <199..0> 32.4D
VHE_WRITE 35.1D 40.2A 40.2C
VPSNVRAK 28.2¢
YPP_SHITCH 20.3D 21.48 22.1C 22.2¢
VRETRYI 31.2C 35.48
VSCON 19.28 19.4¢ 31.4C 32.2C 33.3C
VSISYSRESETI  19.3B 19.3D 31.3C
vSI_CLK 17.48 31.38
- VSYSCLK 17.3C 31.3A 33,38
VSYSPAILI 19.3C 19.3D 31.3¢C 32.38
VBYSFAILO 19.20 19.4D 31.3C 32.38
VBYSRESETL 19.38 19.9D 32.1A
VSYSRESETO 31.3¢ 32.2A
VWRITE 31.2C 35.18
V_ETH_COL_H 38.3C 38.30 41.30 41.4C
V_ETH_COL_P 38.3C 38.3D 41.3D 41.4C
V_ETH_REC_H 39.3D 38.4C 41.30 41.4C
V_ETH_REC_P 38.3D 38.4C 41.2D 41.4C
2 V_ETH_TRA_H 38.3C 38.3D 41.3D 41.4c
V_ETH_TRA_P 36.3D 38.4C 41.3D 41.4C
WR_7TBEGH 19.38 19.48 30.4D
JAMIA <3..0>  1.1C 1.4C 35.1A 35,2¢ 42.2C 42.48
42.4c
_CENTRX_BUS <?..7> 1,1A 8.3D 15.48
_CENTRX_CONN_BUS <7..7> 1.28 15.4D 38.48
_CLOCK_BUS <?,.7> 1.2R 8.)D 16.4D 17.2A
_DRAH_CODE_BUS <2..7> 1.3D 2.4B 29.3A 35,38 43.48
_ETHERNET_BUS <?..?> 8.1D 12.1A
_ETH_BUS <?,.7> 1.1A
. _ETH_CONN_BUS <?..7> 1.1A 12.1D 13,20 14.2A 38.38
_FLOPPY_BUS <?..7> 1.3A 16.1D 38.3A
_ITAG_CLK 2.3B 8.3A 16.4A 16.4C 19.1P 19.28
31.38 62.2¢
_JTAG_RST 2.3B 0.3A 16.4A 16.4C 82.2¢
_JTAG_TDI_TDO <5..0> 2.3B 8.3A 16.4A 16.4C 15.18
19.10 19.28 31.48 82.2¢
JITAG_THS 2.2B 8.3A 16.4A 16.4C 19,18 19.28
31.38 63.2¢
_KBD_MSE_BUS <?.,7> 1.3A 16.3D 26.1A
3 _KBD_MSE_CONN_BUS <7..7> 1.3A 26.1D 27.3A 38.2C
_LOC_BUS «<?..7> 1.3C 16.4A 18.48 19, 4A 20.3A 21.4A 3
22.4A 28.3A 29,48 30.3C 30.4B
_MAC <?7..7> 1.3D 42.1C 44.2C
_HAD <2..7> 1.40
HAE <7..7> 1.4p
_HAU <2..7> t.4c 4i.18 .
_HEM_O_DRH <499..0> 44.10
_MEM_1_DRH <499..0> 44.2D
_MEM_ARRAY_BUS <499..0> 2.4D 43.4A
_HEM_ARR_CON <499..0> 42.1D
- _MEM_ARR_CONN <499..0> 44.1A
_HEH_ARR_UBUF <499..0> 42.1A
_8BUS <?..7>  1.3C 2.2A 4.3D 5.3D 6.3D 7.2A 8.3A
16.3A 17.3D 18.3A 19.2A 31.3A
_SCSI_BUS <?..2> 1.1A 8.2D 9.20 10.3A 11.3A 36.4A
_SER_A_BUS <7..7> 1.3A 16.2D
_SER_A_CONN_BUS <?..7> 1.3A 25.1A 38.1C
4
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40+ yYnit Cross-Raference *** €58  CAPC 81.20 CBLS4 CAPBLOCK 83.1A CBL121 CAPBLOCK 83.1C
--- for the entire design -- €59  CAPC 81.3D CBLSS CAPBLOCK 83.1A C€BL122 CAPBLOCK 81.2C
CE60  CAPC 17.3¢c C€BL56 CAPBLOCK 83.18 CBL123 CAPBLOCK 81.31C
81 CONSOCIX16 38.1A C63  CAPC 17.38 CBLST CAPBLOCK 63.1A CBL124 CAPBLOCK 61.20
B2 CONSOC1X16 38.1B €62  CAPC 17.28 €BL58 CAPBLOCK 83.18 CBL125 CAPBLOCK 61.20
83 CONSOC1X16 38.18 €63  CAPC 17.20 CBL59 CAPBLOCK 83.1B CBL126 CAPRLOCK 81.2C
:1) CONSOCING 82.1C C64  CAPC 17,40 €BL60 CAPBLOCK 83.1B CBL127 CAPBLOCK 81.20
B11  CONSOCINS 38.3C €65 CAPC 12.18 CBL61 CAPBLOCK 83.18 CBL128 CAPBLOCK 81.2C 1
812 CONsocixé 38.3C C66  CAPC 32.2A CBL62 CAPBLOCK 83.2B CBL129 CAPBLOCK 22.1D
813 CoNgoCixs 38.3C €67  CAPC 3208 CBL63 CAPBLOCK 83.2B CBL130 CAPBLOCK 22.2D
c1 CAPC 81.49 C68  CAPC 32.3A CBL64 CAPBLOCK 83.28 CBL131 CAPBLOCK 21.3D
c2 CAPC 81.3p C69  CAPC 42.2¢ CBL6S CAPBLOCK 83.28 CBL132 CAPBLOCK 21.2D
c3 CAPC 13.38 C70  CAPC 17.28 CBLE6 CAPBLOCK 83.1B CBL133 CAPBLOCK 28.4C
[ CAPC 17.30 €11 CAPC 17.18 CBL67 CAPBLOCK 93.1B CBL134 CAPBLOCK 83.2A
€5  CAPC 26.18 CBL1 CAPBLOCK 83.2B CBL68 CAPBLOCK 03.18 CBL13S CAPBLOCK 83.28
cé CARC 26.48 CBL2 CAPBLOCK 83.2A CBL69 CAPBLOCK 03.28 CBL136 CAPBLOCK 63.2B
c1 cApC 26.38 CBL3 CAPBLOCK 83.2B CBL70 CAPBLOCK 81.28 CBL137 CAPBLOCK 83.2A
C8  CAPC 26.28 CBL4 CAPBLOCK 8).2B CBL71 CAPBLOCK 83.2C CBL138 CAPBLOCK 83.28
() CAPC 26,28 CBLS CAPBLOCK 83.2A CBL72 CAPBLOCK 83.2¢C CBL1)9 CAPBLOCK 83.2A
C10 CAPC 12.38 CBLE CAPBLOCK 83.2A CBL73 CAPBLOCK 83.2C CBL140 CAPBLOCK 83.2A
c11  CcApC 85,10 CBLT CAPBLOCK 83.28 CBL74 CAPBLOCK @3.28 CBLE41 CAPBLOCK 83.2A
C12  CAeC 9.38 CBL® CAPBLOCK 83,28 CBL7S CAPBLOCK 83.2B CBL142 CAPBLOCK 83.2A
C13  CApC 12.38 CBL9 CAPBLOCK 83.2A CBL76 CAPBLOCK 83.2B CBL143 CAPBLOCK B3.2A
Ccid  CAvC 1246 CBL10 CAPBLOCK 63.2M CBLT7 CAPBLOCK 83.1C CBL144 CAPBLOCK 83.2B
C15  CAPC 12.38 CBL11 CAPBLOCK 83.2A CBL78 CAPBLOCK 83.1C CBL145 CAPBLOCK 83.28
Cci6  CAPC 12,30 CBL13 CAPBLOCK $3.2B CBL79 CAPBLOCK 83.18 CPLI46 CAPBLOCK 83.28
Ci7  CAFC 12.2¢ CBLA3 CAPBLOCK 83.1B CBLB0 CAPBLOCK 83.28 CBL147 CAPBLOCK 83.2B
Ci8 CAPC 12.9A CBL14 CAPBLOCK 83.2A CBL81 CAPBLOCK 63.28 CBL148 CAPBLOCK 83.2B
€19 * CAPC 129 CBL1S CAPBLOCK 83.2A CBLB2 CAPBLOCK 83.2C CBL149 CAPBLOCK 83.2B 2
€20  CARC 12.2¢ CBL16 CAPBLOCK 03.2A CBL8I CAPBLOCK 83.2C CBL150 CAPBLOCK 8)3.2C
€21  CARC 12.40 CBL17 CAPBLOCK 83.1A CBLB4 CAPBLOCK 63.18 CBL151 CAPBLOCK 83.2C
€22 CAPC 64.20 CBL18 CAPBLOCK 8).18 CBLBS CAPBLOCK 83.18 CE1  CAPELKO  20.3D
€23 CARC 17.28 CBL19 CAPBLOCK 83.18 CBL86 CAPBLOCK 03.1C CE2 CAPELKO  20.1c
€24 CAPC 17.3¢C CBL20 CAPBLOCK 83.2A CBL87 CAPBLOCK 83.28 CE} CAPELKO  83.3D
€23 CAPC 20.2¢ CBL21 CAPBLOCK 83.2A CBLBS CAPBLOCK 83.28 CE4  CAPELXKO  8).3D
€26  CAPC 20.2¢ CBL22 CAPBIOCK 83.2A CBLBY CAPBLOCK 83.2C CES  CAPELXO  83.3C
€27 CARC 20.20 CBL2Y CAPBLOCK 83.1A CBLID CAPBLOCK 83.2C CE6  CAPELKO  83.3C
€28 CAPC 11.4c CBL24 CAPBLOCK 83.1A CBL91 CAPBLOCK 83.1B CET  CAPELKO  6).3D
C29 CApPC 10.3C CBL25 CAPBLOCK 63.1B CBL92 CAPBLOCK 83.18 CE®  CAPELKO 81.2C
€30 CAPC 84.1D CBL26 CAPBLOCR 63.2A CBL9) CAPBLOCK 63.1C CE9  CAPELKO  81.2C
€31 carc 12.18 CBL27 CAPBLOCK 83.2A CBL94 CAPBLOCK 63.2B CEL10 CAPELKO  81.1A
€32  CArC 17.3¢ CBL28 CAPBLOCK 83.2A CBL9S CAPBLOCK 63.18 CELl CAPELXO 81.3C
€33 CAPC 31.48 CBL29 CAPBLOCK 83.1A CBLOS CAPBLOCK 8).2C CE12 CAPELKO  B81.4A
€l CApC 30.28 CBL30 CAPBLOCK 83.1A CBL97 CAPBLOCK 83.1C CE13 CAPELRO  81.1A
€35 CAPC 3.3¢ CBLY CAPBLOCK 83.1A CBL9S CAPBLOCK 83.18 CE14 CAPELKO  81.28
€36 CAPC 30.28 CBL32 CAPBLOCK 83.2A CBL99 CAPBLOCK 03.1C CELS CAPELKO  26.4C
€37  CAPC 15.1D CBL33 CAPBLOCK 83.2A CBL100 CAPBLOCK 83.28 CELS CAPELKO 9.38
C18  CAPC 15.20 CBL34 CAPBLOCK 83.2A CBL101 CAPBLOCK 83.18 CEIT CAPELKO 12.48B
C39  CAPC 15.3p CBL3S CAPBLOCK 83.1A CBL102 CAPBIOCK 83.2B CEIB CAPELKO 12.48
C40  CAPC 17.1¢ C€BLI6 CAPBLOCK 63.1A CBL103 CAPBLOCK 83.2C CE19 CAPELKO  13.2P 3
c41  CApC 17.1¢ CBL37 CAPBLOCK 03.1A CBL104 CAPBLOCK 8).1B cpl cp 22.20
c42  CAPC 17.10 CBL38 CAPBLOCK 81.2B CBL105 CAPBLOCK 93.1B cp2  ce 22.10
c4)  CAPC 34.0A CBL39 CAPBLOCK 83.2A CBL106.CAPBLOCK 63.1B cpd  cp 2.4A
C44  CapC 340 CBLAO CAPBIOCK 63.2A CBL107 CAPBLOCK 83.2C crd cp 42.2¢
C4S  CAPC 34N CBL41 CAPBLOCK 83.1A CBL108 CAPBLOCK 83.2C cp5  cp 84.2A
C46  CAPC 34.0A CBL42 CAPBLOCK 83.1A CBL109 CAPBLOCK 83.18B ce? cp 42.28
c41  carc 7.30 CBL43 CAPBLOCK 93.1A CBL110 CAPBLOCK 83.1C cey  ce 42.28
C48  CAPC 34.28 CBL44 CAPBLOCK 83.28 CBL111 CAPBLOCK 83.2B cPi0 P 35.3C
C49  CAPC 340 CBL4S CAPALOCK 63.2A CBL112 CAPBLOCK 8).2C cPi} cCP 42.28
€50  CAPC 340 CBL46 CAPBLOCK 83.1A CBL11) CAPBLOCK 83.18 cPi2 cp 35.38
C81  CAPC 81.2p CBL4? CAPBLOCK 8).1A CRL114 CAPBLOCK 8).1C CcP1) cp 35.38
€S2  CApPC 81.20 CBLAS CAPBLOCK 83.1A CBL11S CAPBLOCK 83.1C CPI4 CP 64,38
€%3  CAPC 81.2C CBL4AS CAPBLOCK 63.2B CBL116 CAPBLOCK 83.1B cpss cp 84.18
c54  CAPC 17.10 CBLSO CAPBLOCK 83.1A CBL117 CAPBLOCK 83.1C cP16 cp 84.18
C55  CAPC 81.48 CBLS1 CAPBLOCK $3.1A CBLI1® CAPBLOCK 83.18 CcP17 CP 9.1p
c56  CAPC 17.10 CBL52 CAPBLOCK 83,1A €BLI19 CAPBLOCK 61.20 cP18 b .28
€57  CAPC 17.10 CBL53 CAPBLOCK 83.1B CBL120 CAPBLOCK 83.1C cP19 cp 12.28
S - - e 4
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B C
cp20 cP 43.28 IND2 IND 12.3¢ J60  FHOO02 23.2¢ M43 HHY 85.1B
cP21 cP 43.2¢ IND3 IND 12.3¢c J61 751897 23.3D 23.4D 24.3D 24.4D HHeE  MHE 85.18
cp22 cp 43.2¢ IHD4  IND 20.2¢ 362 ABTI2S 23.2C 23.3C 24.3C n RESHV16SO 16.3C 24.28 24.3B 24.4B 30.2A 30.2C
cP2) cp 23.4C INDS IND 81.3¢ 963 ABTIZS 21.18 24.2¢ 24.3C 30.3A 84.2A
crP24 cP 23.3¢ IHDE  IND 81.48 J64  ABTI2S 22.28 24.2¢ 24.3C 34.3C N2 RESNV16S0 42.2A 42.3A 42.4A
cP35 cp 24.4c IND7 IND 17.28 965 FACTI4 24.28 24.3D 26.18B 26.28 w3 RESMV16S0 7.18 7.1D 7.20
cP2?7 cb 24.3¢C INDS  IND 17.2¢ J66  ABTITY 18.2¢ N RESHV1650 7.1B 29.28 30.2A 30.3A 35.28 35.38
1 cp28 cp 18.1D " ABT125 1.3€ 15.2C 15.3A 15.3C 84.1B 367 ABTIT3 18.1c 42.2A 42.90 42.38 1
cP29 cp 18.1D 92 SBM89C100 1.18 8,28 368 ABTITY 18.1C ns RESNV16SO 15,18 15.2A 15.28 15.2C 15.4A 84.3A
P30 CP 2.2A J3 8BSB9C105 1.3B 16.2B J69  HAX?M 20.2¢
cPIl CP 84.1C J4 GAL16VE 2.48 971  ABT245 15.18 N6 RESNV16SO 15.1B 15.1D 15.2B 15.2D 15.3D 15.4A
CP38 CP 16.3D J5 vs1 1.1c 31.2¢ J72 ABT244 30.3C 44.3C 19.3C 84.3A
cP40 CP 16.48 I8 LCA40XX_PQ100 1.2C 19.18B J73 CONSOCDILI4 20.2¢ N7 RESNVI6SO 42.2A 42.3A 42.4A
cpil cP 16.4A J7 ABT125 15.1C 15.3A 15.3D J100 DRAMSPE21 45.18 N8 RESNVI6SO 42.1A 42.2A 42.2A 42.3A 42.4A
cPa2 cp 16.48 J8 ABT273 30.30 J101 DRAMSPEZL 46.1B N9 RESNV1650 7.1B 7.1D 7.2D 18.4C 23.38 24.3B
cP4y cp 16.48 J9 DISISEG  30.1A J102 DRAMSPEZ1 47.18 29.38
crdd cp 44.3c J10  ABT12S 15.1D 15.2D 17.3C 35.4C J103 DRAMSPEZ1 48.18 N10  RESNV16SO 42.2A 42.2A 42.3A 42.4A
CcPAS cP 44.3c Il ABT245 15.18 J104 DRAMSPEZ1 49.18 11 RESNVIESO 7.1D 7.2D 19.4D 23.28 23.38 29.3B
T CP4T CPp 29.18 J12  FACT4 3.2p 84.28 J10S DRAMSPEZ1 50.18 29.2B 35.1B 15.4B 42.28
cPs0  cp 29.18 J13 FACTIA 15.1C 15.1D 15.2C 15.2D 15.3C 15.3D J106 DRAMSPEZL 51.18 N12  RESNV1650 7.2D 18.3C 18.4C 23.4B 35.18 35.1D
ces? cp 84.28 J107 DRAMSPEZ1 52.1B 35.28 35.20 35.3B 42.2B 84.3B
cP60 CP 84.2¢ Ji14 FACTIA 15.1A 15.1D 15,20 15.3D 15.4A 368.1A J108 DRAMSPEZ1 53.18 N13  RESNV16S0 7.1B 7.1D 7.2D 19.3D 30.3A 42.38
ceél cp 8d4.28 J109 DRAMSPEZ1 54.1B 84.2A
cp62 cp ed.18 J15  LANAM79928 12.28 J110 DRAMSPEZ1 55.1B PO CONVGZABCD_MNPRO 39.1C
cpsd  cp 84.2¢ 316 FACTM 8.4C 15.3A 15.4A Ji11l DRAHSPEZ1 56.18 Pl CONVGZABCD_MHMPR1 40.1C
cpés Cp 84.28 J17  LANPTRANS 12.2C J112 DRAMSPE21 57.18 P2 CONVGZABCD_MVME2 41.1C
cpés cp 19.20 J19  FACTM 17.3¢C 84.38 JF113  DRAMSPEZY 58.1B (2] CONSBUS_FSBU 1.2C S.1A
cP10 CP e4.1c J20  POWLVR 81.1A J114  DRAMSPEZ1 59.1B P4 CONSBUS_FSBU 1,2C 4.1A
2 cP12 cp 84.28 J21  EBPROM1765 19.10D J115  DRAMSPEZ) 60.18 1 4] CONPCS4B_FNPR 6.1A ?
cP74 Cp 31.4A J22  FEPROMBXK 21.1D J116 DRAMSPEZ1 61.18 143 CONPCS4B_FNPR 6.2A ’
CP75 cP 3348 J23  ABTI2S 32.2¢ 33.4C JI1T DRAMSPEZL 62.18 7 CONDSUBIS_FETH 1.1A 14.1D
cp16 CP 31.4n J24  ABT24S 3.2¢ J200 DRAMSPEZ1 63.1B P8 CONHALFP50 1.1A 11.1D
cesd cp 9427 J25  CPUMB86904 2.1C 3201 DRAMSPEZ1 64.1B P9 CONHALFP26_FSER 1.3A 25.1C
ce85 cp 04.2A J26  FEPROMSXK 21.20 J202 DRAHSPEZ1 65.18 P10 CONMDINS 1.3A 27.1C
cp8? cp 84.2A 327 FACTI4 20.28 23.28 23.38 26.38 64.18 J203  DRAMSPEZ1 66.18 P11 CONSPROMADA00O 19.1C
ceep cp 84.20 J28  ABTIZS 33.1c J204 DRAHSPEZ1 67.18 £100 CONMODAEO 43.2C
crey cp 84.1D J29  FACTI4 32.3C 32.3C 32.3C )2.4C 32.4C 3205 DRAMSPEZ) 66.18 P101  CONMODAGO 43.2C
cp106 cp 84.3 J30  ABTI2S 34.1¢C 34.3C J206 DRAMSPEZ] 69.1B P102 CONMODAGO 43.28
cP108 CP 84.3A 31 BVSTL?705A 30.18 J207 DRAMSPEZ1 70.18 P10 CONHMODAGO 43.2B
“‘j cP109 P 84.2A 332 ABTS 37.3¢ 37.4C J208 DRAMSPEZ1 71.18B (13} QUARZS06 12.3B
)1 LEDDSHORT 30.1D 333 ABT24S 36.1C 36.2¢ J209 DRAMSPE21 72.1B Q2 QUOMTTLN 3.2A
02 LEDDSHORT 30.3D J34  ABT245 37.2¢ 31.3¢ J210 DRAMSPE21 73.1B Q3 QUAR2506 17.1C
(%] [ 28.3¢C J3S  ABT24S 36.2C 36.3¢ J211 DRAMSPEZ1 74.1B Q QUARZ506 17.1D
13 DIODE 28.4c J36  ABT245 37.2¢ J212 DRAMSPEZ1 75.18 Q5 QUARZ506 17.1D
113 DIODETERM 17.3D J37  ABT24S 37.1¢C 37,2¢ J213 DRAMSPE21 76.18 Q6 QUOKTTLN 17.4A
Dé DIODETERH 3.3C J38  ABT24S 36.2¢ 36.2C 36.3C 36.3C 36.3C J214  DRAKSPEZL 77.1B (14 QUOHCHOSPL 3. 1A
o1 DIODETERH 12.18 339 ABTI2S 32.3¢ 33.2¢ ’ J215  DRAMSPEZ1 78.1B Q9 QUOMCMOSPL 17.3A
bl DIODETERM 7.3D J40  ABT245 3%.1¢c 35.2C J216 DRAMSPEZL 79.18 Q9 QUARZS506 17.18
09 DIODETERH 7.3D J41  ABT12S 34.1c 34.2C N.4C J217 DRAMSPEZ1 60.1B Rl RESEQ 15.48
3 D10 DIODETERM 7.3D J42  ABT12S 34.1c 3.2¢ .3C MMt HOLE 65.3A R2 RESEV 30.1B 3
DIl DIODETERM 84.20 J4)  ABT24S 36.2C 36.3C 36.3C 36.4C HH2  HOLE 05.3A R3 RESEV 3.38
D12  DIODETERM 84.1D J44  ABT244 A4.20 4498 483C HH)  HOLE 85.28 R4 RESEV 28.20
D13 DIODETERHM 17.3C J45  ABT244 4428 44.0A H4A HHe  HOLE 85.4A RS RESEV 3.2a
D14  DIODEZXXX 81.4A J46  ABT12S 34.1C 34.2C HHS  HOLE 65.28 Rré RESEV 10.1C
D15  DIODETERM 17.20 J47  ABTI2S 33.3C 33.4C 35.4C HH6  HOLE 85.3A R? RESEV 3.3C
DL6  DIODETERM 12.1A J48  ABTI2S 33.1¢C 35.3C HH?  HOLE 85.1A RS RESEG 38.2A
D17  DIODETERM 17.3A J49  ABT12S 32.1C 32.28 33.3C 35.3¢C HHE  HOLE 85.3A RS RESEG 15.1C
D18  DIODETERM 17.38 JSO  ABT24S 35.1¢ 35.2C HH9  HOLE 85.1A R10  RESEG 15.3C
D19 DIODETERM 17.3D J51  RTCHKA8TO8 28.1C HRIO  HOLE 85,28 R11  RESEV 38.9A
D20 DIODETERM 17.2C J52  ABTI2% 23.2¢ 23.3C Ml HOLE 85.2A R12 RESEV 38.3A
— Dp21 DIODE 9.28 JS53  GALlIéVe  42.2C HHI2 HoLE 85.4A R1}  RESEV 38.3A
D23 DIODE 20.1¢ J54  ABT24S  35.2¢ HHI3  HOLE 85.28 R14  RESEV 38.38
D24 DIODEZKXX 32,1C J5%  ABT244 29.1C 29.2C 29.3¢C HH14  HOLE 85.3A R15  RESEV 318.38
FUL  FUSEPTC  26.18 J56 GALLI6VS 35.38 MH1S  HOLE 85.1A R16  RESEV 39.3A
FU2  FUSEPTC  1).2A J57  FEPROMOXM 22.1D HH16 MHOLE 85.28 R17  RESEV 18.38
FU3  FUSEPTC  9.2A J56  FEPROMOXH 22.2D HH4L  Hnd 85.18 R10  RESEV 38.3A
1Dl IND 13.28 J59  FHOO2 24.2¢ HHA2 MM 85.18 R19  RESEV 18.38
4 4
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R20
R21
R22
Rr23
R24
R2S
R26
R27
R28
R29
R3O
R31
R32
R33
R
R3S
R36
RY?
R38
RI®
ReO
R4l
R42
R43
R44
R4S
R4S
R4?
Re8
R4
R50
RS1
RS2
RS3
RS4
RS5
R56
RS?
RS8
R59
REO
REL
R62
63
R64
RES
RE6
R67
RED
RE9
R70
R71
R72
R73
R4
R75
R76
R7?
R18
Rr79
R8O
R81
RO2
RO}
R84
RO5
R86

RESEV
RESEV
RESEV
RESEV
RESEV
RESEV
RESEV
RESEV
RESE
RESEV
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESEG
RESE
RESE
RESEG
RESE
RESE
RESE
RESEG
RESE
RESE
RESEV
RESEG
RESEV
RESEV
RESEG
RESEV
RESEV
RESEV
RESEV
RESEV
RESEG
RESEV
RESEV
RESEG
RESEV
RESEV
RESEV
RESEV
RESEV
RESEV
RESEV
RESEV
RESEV
RESEV
RESEV
RESEG
RESEV
RESEG
RESEV
RESEV
RESEV
RESEV
RESEV
RESEV
RESEG
RESEG
RESEG
RESEG
RESEG

84.20

16.30
84.1D
16.%
7.28

17.3¢c
16.30
17.3¢c

3D
8
1B
B
bl
11.20
17.3¢c
17.38
17.28
12.1A

NNwNwa

R87

R88

R8Y

R9O

R91

R92

R9)

R94

RIS

R96

R97

R98

R99

R100
R101
R102
R103
RI1O4
R105
R106
R107
Rto08
R109
R110
R111
Rr112
R113
RIL4
R115
R116
R117
R118
R119
R120
L3
R122
R123
R124
R12S
R126
R127
R128
R129
R130
R131
R132
R133
R134
R13S
R136
R137
R138
R139
R140
R141
R142
R143
R144
R14S
R146
R147
Rld8
(311
R150
R151
Rr152
R153

RESEG
RESEV
RESEV
RESEV
RESEV
RESEV
RESEV
RESEV
RESEG
RESE
RESE
RESEG
RESEV
RESEV
RESEV
RESEG
RESE
RESE
RESE
RESEC
RESEV
RESEV
RESEV
RESEG
RESEV
RESEV
RESEV
RESEV
RESEV
RESEV
RESEV
RESEV
RESEV
RESEV
RESE
RESEV
RESEV
RESEV
RESEV
RESE
RESE
RESE
RESEG
RESEG
RESEV
RESEV
RESEV
RESEV
RESEV
RESEG
RESEG
RESEG
RESEG
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE

17.4A
12.18
17.20
17.38
17.4A
17.3¢
17.28
17.3A
81.28
81.28
32.2¢
19.3¢
34N
1.4
31.40
33.48
44.3D
44.3D
44.40
37.48
84.28
84.18
44.3¢
20.28
32.40
84.28
32.3¢
32.3¢
32.3¢
32.3¢
84.18
84.20
84.20
32.3¢C
35.3¢C
32.38
33.20
33.28
22.28
44.30
44.40
44.40
.40
32.48
18.4c
22.38
32.18
32.28
32.18
4.
35.48
36.48
19.3¢
23.4¢
2.4c
23.1D
24.10
26.1C
26.1¢C
26.18
26.38
26.28
26.18
3.2

12.2¢
12.2¢
12.2¢c

R154
R15S
R156
R1S7
R158
R159
R160
R161
R162
R163
R164
R165
R166
R167
R168
R169
R170
mn
R172
/173
R174
R175
R176
R177
R178
a179
R180
Rie1
R182
Rr183
R18¢
R18S
R186
R187
R168
R189
R190
R191
R192
R193
R194
R19S
R196
R197
R198
R199
R200
R20}
R202
R203
R204
R20S
R206
R207
R208
R209
R210
R211
R212
R233
R214
R21S
R216
RrR217
R218
R219
R220

RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESEG
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESEG
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESE
RESEG
RESEG
RESEV
RESE
RESEG
RESE
RESEV
RESEV
RESEV
RESEV
RESE
RESEG
RESEV
RESE

I D
R221 RESE 17.28
R222 RESE 30.1D
R223 RESEV 18.4C
R224 RESE 30.10
R225 RESE 30.1A
R226 RESE 30.1D
R227 RESEV 11.2¢
R228 RESE 3.2¢ 1
R229 RESBE 30.2Cc
R230 RESE 30.2¢
R231 RESE 30.1¢
R232 RESE 30.10
R233 RESEV 20.18
R234 RESE 38.20
R235 RESE 38.1¢C
R216 RESE 38.1C
R2)7 RESE 11.28
R238 RESEV 17.3¢C
R239 RESE 38.1A
R240 RESE 2.8
R241 RESEG 31.4A
R242 RESE 38.1C
R24) RESE 38.1A
R244 RESE 11.28
R24S RESEG 2.3n
R246 RESEG 31.4A
R247 RESEG 19.38
R248 RESE 38.2C
R249 RESEG 44.1C 2
R250 RESE 38.2¢C
R2%1 RESEG 2.3A
R2%2 RESEC 2.40
R253 RESE 38.1C
R254 RESE 38.20
R25% RESEV 2.3A
R256 RESEG 31.4A
R257 RESEV 2.3A
R258 RESEG 15.38
R259 RESEV 2.38
R260 RESE 32.1¢C
R261 RESEV 19.20
R262 RESEV 11.2¢
R263 RESEV 22.3A
R264 RESE 83.1D
R265 RESE 28.30
R266 RESE 8).1D
R267 RESEV 10.2¢c
R268 RESE 15.30
R269 RESE 28.3¢
R270 RESE 15.20 3
R271 RESE 15.1D
R272 RESE 83.1D
R273 RESE 83.1p
R274 RESEV 21.2n
R275 RESEV 21.20
R276 RESEG 3.3¢
R277 RESEG 29.28
R278 RESEV 29.18
R279 RESEV 29.28
R280 RESEC 19.4C
R281 RESE 81.4A
R202 RESE 32.10
R28) RESE 32.2p
R284 RESE 32.1¢
R205 RESEG 32.28
R286 RESEG 32.20
R287 RESEG 32.2¢
. 4
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R268 RESEG 29.18
R289 RESEG 29.18
R290 RESE 19.1¢c
R291 RESE 19.1¢
R292 RESEG 82.2¢
R293 RESEG 82.2¢
R294 RESEG 82.2¢
R295 RESE 33.48
R296 RESE 82.2c
R297 RESEG 82.2c
R298 RESEV 19.1¢C
R299 RESEV 42.40
R300 RESE .18
RI0L RESE 34.18
RI02 RESE 34.18
R3I03 RESE 34.18
RI04 RESE .28
R30S RESE 34.18
RI06 RESE .18
R307 RESE 32.28
RI0® RESE 32.38
RI09 RESE 32.18
RI10 RESEV 82.1C
R311  RESEV 82.1C
R}12 RESEV 82.1¢
RI13  RESEV 82.1C
R34 RESEV 02.1¢
R3I15 RESEV 3%.49
R316 RESEV 35.40
R317 RESE 42.2¢ 2
R)18  RESE 42.1c
RI19 RESE 42.2c
RI20 RESE 42.2c
R321 RESE 17.1¢
R322 RESE 17.2¢
STI1 STIF137F) 85.1C
ST12 STIF2IMA} 85.1D
SH1  SWI_TFT  30.3A
SH2  SWI_TFT  30.4A
SH SWIROTDILS 30.28
SHe  SWSHDIZROA 1.3A 2.4A 24,28 24.38
SHS  SWSMDIZRO4 1.3A 19.3C 23.28 23.38
SHE  6WSHDIZRO4 10.3C 11.3D 21.2A 22.2A
SH1  SWSHDI2RO4 30.2A 30.3A 32.1B 32.1C
SH8  SWSMD12RO4 19.3B 19.3C 19.4C 30.2A
T1 SCSITERMTI 11.3C
T2 SCSITERMTI 11.2C
T SCSITERHTI 10.2C
T4 SCBITERMTI 10.2C
TS TRANSINPN 32.1D
T6  TRANSINPN 32.2C 3
T7  TRANSINPN 32.2C
T8 TRANSINPN 32.2C
2FO1 CODIER1SD 8%5.3D
2F02 CODIER16D 85.20
ZFO) CODIERLED 85,30
ZFO5 FRONTPANEL 85.18
2F06 IDENT 85.18
2FOT  IDENT 85.1¢
2ZFO8  HANUAL 85.2¢
2PCBY PCBOOPEURO 65.1B
4
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B

[ C D

Re9Eee E7o, Q8 N anges ThTBe0y_fOsfev oton 0-1:

Standaid serial PROM connection implemented:
-> serial PROM Cfgnteieresat

changes on ¥u"TB 3E2°

an down R NA

HISTORY FOR SOURCE SCHEMATIC CHANGES

Siggi%h_igﬁG_RgT, igaﬂ TMS,wi{ﬁGS RK13 'TAG, TPI_TDO<4> pulled

u u
Cgangea on SH lpB

2ianais BR-APH 305, Oph g g Lon for Fasn enoms.

CAS<2> and CAS<3> gswapped and CAS<0> and CAS<1> swapped.
hSnaas0n SAOT 3Rverw PP

anges on

Pp<22> and PA<26> swapped for MACIO.
Cﬂanqes on SH % Jz2. PP

SE_PA< 5> SB_PA<20> SB_PA<26> connected with the correct

Qgggg the fPYS,ONSRCHOFS; su 5 pe.
sp sau<§..

eperated in P
ote: T gags

n the tic

Boot Size Switch connected with correct LCA pin:
ngnges on SH Y% kT3 P

Bho0an%.n 0k T5°BeBedp At B183, pdo5100 (heloht).
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SECTION 6 SUN OPEN BOOT DOCUMENTATION

6. Insert your OPEN BOOT 2.0 PROM MANUAL SET here.
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SECTION 7 APPENDIX

7. Product Error Report

Dear Customer,

Although FORCE COMPUTERS has achieved a very high standard of quality in products and
documentation, suggestions for improvements are always welcome.

Customer feedback is always appreciated.

Please use the “Product Error Report” form on the next page for your comments and return it
to one of our listed offices.

Sincerely,

FORCE COMPUTERS GmbH/Inc.
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PRODIUCT ERROR RIEMORT

HARDWARE/SOFTWARE/SYSTEMS

PRODUCT: SERIAL NO.:
DATE OF PURCHASE: ORIGINATOR:
COMPANY: POINT OF CONTACT:
ADDRESS: - TELEPHONE:
EXT:
PRESENT DATE:
 —— e — — . — -

THIS AREA TO BE COMPLETED BY FORCE COMPUTERS:

DATE:
PR#:

RESPONSIBLE DEPT.:

___ ENGINEERING
—__ MARKETING
—__ PRODUCTION

AFFECTED PRODUCT: AFFECTED DOCUMENTATION:

___ HARDWARE ___ HARDWARE
___ SOFTWARE __ SOFTWARE
__ SYSTEM ~ SYSTEM

ERROR DESCRIPTION:

Please send this product error report to onc of our ncarest FORCE COMPUTERS ofTices:

FORCE COMPUTERS Inc. FORCE COMPUTERS GmbH
2001 Logic Drive Prof.-Messerschmitt-Str. 1

San Jose. CA 95124-3468 D-85579 Neubiberg/Munich

US.A. Gemany

FORCE COMPUTERS France S.A.R.L. FORCE COMPUTERS U.K. Ltd.
Le Volta Alton House Office Park

17-19 rue Jeanne Braconuicr Gatchouse Way

F-92366 Mcudon La Forét Cédex Avicsbuny. Bucks. HP19 3XU

Erance United Kingdom






