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Display Sun Banner
This byte selects whether to display the Sun banner or custom banner on the
screen when booting. The custom banner is defined in a 80-byte character
buffer at EEPROM addresses [0x068-0x0B8]. See the paragraphs Custom
Logo Selector and Custom Logo near the end of this chapter for the location
and selection of a bit-mapped image that replace the Sun logo. The follow-

ing table illustrates the banner options:

Value | Definition
0x00 | Display the Sun Banner
0x12 | Display Custom Banner
Address[0x020]:
Keyboard Click

This byte selects whether the Sun-3 keyboard should be initialized with its
key click option on or off. The following table illustrates the options:

Click | Definition

0x00 | Tum click OFF

0x12 | Tum click ON
Address[0x021]:

N
4rsun
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Diagnostic Boot Device

These five bytes define the device that the Boot PROM will use when the
Diagnostic switch is ON (in DIAG position). The following table illustrates

the boot device specification:

Address | Definition

0x022 Default boot device (1st character in hex)

0x023 Default boot device (2nd character in hex)

0x024 Controller number in Hex

0x025 Unit number in Hex

0x026 Partition number in Hex

The following converts the boot devices from ASCII to Hex:

Diagnostic Boot Device Address[0x022] | Address[0x023]

xy: Xylogics 450/451 Disk 0x78 0x79

xd: Xylogics Disk (7053) 0x78 0x64

sd: SCSI Disk 0x73 0x64

ie: Intel Ethemnet 0x69 0x65

le: AMD (Lance) Ethernet 0x6C 0x65

st: SCSI 1/4" Tape 0x73 0x74

xt: Xylogics 1/2" Tape 0x78 0x74

mt: Tapemaster 1/2" Tape 0x6D 0x74
Address[0x022-0x026]:

Device

Device

Controller

Unit -

Partition
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Diagnostic Boot Path
These 40 bytes represent a character buffer for a user specified diagnostic
path (/stand/diag, for example). These ASCII characters are represented by
Hex values, You would first open address 0x028 and enter the hexadecimal
equivalent of the first character in the selected path, and continue on in that
manner, ending with 0x00. An ASCII to Hex conversion chart is included at
the back of this manual for your convenience.

Address[0x028-0x04F]:

ASCII | .ASCII | ASCII | ASCII | ASCII | ASCII | ASCII
ASCII | ASCII | ASCII | ASCII | ASCII | ASCII | ASCII
ASCII | ASCII | ASCII | ASCII | ASCII | ASCII | ASCII
ASCII | ASCII | ASCII | ASCII | ASCII | ASCII | ASCII
ASCII | ASCII | ASCII | ASCII | ASCII | ASCII | ASCII
ASCII | ASCII | ASCII | ASCII | 0x00

High Res Screen Size
These 2 bytes allow the selection of the number of columns and number of
rows for the high resolution monitor.

Address[0x050-0x051]:

# of columns
# of rows

The default entries are 50 for # of columns (the hexadecimal value for 80
columns), and 22 for # of rows (the hexadecimal value for 34 rows).

SCC Port A Default Baud Rate
This byte selects whether SCC Port A will use the default baud rate of 9600
Baud or the user specified baud rate defined in the Port A Baud Rate EEPROM
address[0x059-0x05A]. The following table illustrates the options:

Value | Definition
0x00 Use Default Baud rate of 9600 Baud
0x12 Use EEPROM defined Baud rate

Address[0x058]:

é%% sun Revision A of 9 May 1988
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SCC Port A Baud Rate
These two bytes define the baud rate at which SCC Port A is initialized if

EEPROM address[0x058] has been set to 0x012. These bytes are the hexade-

cimal equivalent of the baud rate. The following table illustrates hexade-
cimal equivalents to the various baud rates.

Baud Rate | Hex Equivalent | Address[0x059] | Address[0x05A]

300 0x012C 0x01 ox2C

600 0x0258 0x02 0x58

1200 0x04BO 0x04 0xBO
2400 0x0960 0x09 0x60
4800 0x12C0 0x12 0xCO
9600 0x2580 0x25 0x80
19200 0x4B00 0x4B 0x00
38400 0x9600 0x96 0x00

Address[0x059-0x05A]:

Baud (High byte)

Baud (Low byte)

SCC Port A DTR/RTS
This byte selects whether SCC Port A will have the signals DTR and RTS
asserted in the initialization process. The following table illustrates the

options:

Value | Definition

0x00 | Assertthe DTR and RTS signals

0x12 | Do NOT assert the DTR and RTS signals

Address[0x05B]:

rsun
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SCC Port B Default Baud Rate

This byte selects whether SCC Port B will use the default baud rate of 9600
Baud or the user specified baud rate defined in the Port B Baud Rate EEPROM
address[0x061-0x062]. The following table illustrates the options:

Value | Definition

0x00 | Use Default Baud rate of 9600 Baud

0x12 Use EEPROM defined Baud rate

Address[0x060]:

| Value (0x00 or 0x12) |

SCC Port B Baud Rate
These two bytes define.the Baud rate at which SCC Port B is initialized if
EEPROM address 0x060 has been set to 0x012. These bytes are the Hexade-
cimal equivalent of the Baud rate. The following table illustrates how to

specify the Baud rate:
Baud Rate | Hex Equivalent | Address[0x061] | Address[0x062]
300 0x012C 0x01 0ox2C
600 0x0258 0x02 0x58
1200 0x04B0 0x04 0xBO
2400 0x0960 0x09 0x60
4800 0x12C0 0x12 0xCO
9600 0x2580 0x25 0x80
19200 0x4B00 0x4B 0x00
38400 0x9600 0x96 0x00
Address[0x061-0x062]:
Baud (High byte)
Baud (Low byte)
Q?? mnmwg Revision A of 9 May 1988
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SCC Port B DTR/RTS
This byte selects whether SCC Port B will have the signals DTR and RTS
asserted in the initialization process. The following table illustrates the

options:
Value | Definition
0x00 | Assert the DTR and RTS signals
0x12 | Do NOT assert the DTR and RTS signals
Address[0x063]:
Custom Banner

These 80 bytes represent a character buffer for a user specified custom

banner to be displayed instead of the Sun banner, when the value of EEPROM
location is 0x020 is 0x012. All locations up to the terminator (0x00) are
displayed; each byte not filled with the hexadecimal equivalent of an ASCII
character should contain zeroes.

Address[0x068-0x0B7]:

ASCII | ASCII | ASCII | ASCII | ASCII | ASCII | ASCII
ASCII | ASCII | ASCII | ASCII | ASCII | ASCII | ASCII
ASCII | ASCII | ASCII | ASCII | ASCII | ASCII | ASCII
ASCII | ASCII | ASCII | ASCII | ASCII | ASCII | ASCII
ASCII | ASCII | ASCII | ASCII | ASCII | ASCII | ASCII
ASCII | ASCII | ASCII | ASCII | ASCH | ASCII | ASCII
ASCII | ASCII | ASCII | ASCII | ASCII | ASCII | ASCII
ASCII | ASCII | ASCII | ASCII | ASCII | ASCII | ASCII
ASCII | ASCII | ASCII | ASCII | ASCII | ASCII | ASCII
ASCII | ASCII | ASCII | ASCII | ASCII | ASCII | ASCII
ASCII | ASCII | ASCII | ASCII | ASCII | ASCII | ASCII
ASCII | ASCII 0x00
Test Pattern

These two bytes are used to provide a known data test pattern to check the

EEPROM data lines.
Address[0x0B8-0x0B9]:

| OxAA | 0x55 |
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System Configuration

There are currently 208 bytes used to represent the hardware configuration of the
system. The system configuration is divided into 12 ‘‘slot-configuration’’ blocks
of 16 bytes each, and 1 sentinel block of 16 bytes to denote the end of the
configuration table. The first 16-byte block represents the board specific infor-
mation in slot 1 of the card cage. The second 16-byte block represents slot 2, and
so on.

All empty slots are identified as Board Type Zero (the value 0x00 is in the first
byte of that block). The Sentinel Block (0xFF) resides immediately after the
configuration block for the last board in the system. The sentinel block should be
the 2nd configuration block in a 1-slot system, 4th block for a 3-slot, and so on.

The first byte of each block identifies the type of board that occupies that slot.
The information contained in the other bytes of each block may vary, as shown

on the following pages.

The layout of the system configuration blocks is illustrated in the following table.
B/S means that the contents of that byte are board specific. N/U means ‘‘not
used’’. The value in each byte depends on what type of board is in which slot.
Each block always begins with the ‘‘Board Type’’ value. Logically, the first
address, 0xOBC, would begin the CPU board block, because the CPU board is
always in Slot 1, meaning that the ‘‘Board Type’’ value would be 0x01. ‘‘Board
Type’’ values are shown in Table 14-3 .

é& sun Revision A of 9 May 1988
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This table shows each offset address in the configuration block, followed with a

colon and the type of information represented in that byte. 0xOBC is the first
byte of the block representing the board in Slot 1, and, in a 12-slot system,

0x16C is the first byte representing the board in Slot 12. The beginning address

for each block is shown in boldfaced type: 0BC.

““OBD:B/S’’ means that the contents of that byte are board specific; N/U means
“not used’’. If you turn to the CPU Board 16-byte representation, you will see
that this byte would contain the hexadecimal value for the amount of memory on
the CPU board, which will vary.

Table 14-2  Configuration Block Layout Address[0x0BC-0x18B]
0BC:Board Type | OBD:B/S | OBE:B/S | OBF:B/S | 0C0:B/S | OC1:B/S | 0C2:B/S | OC3:B/S
0C4:B/S | 0C5:B/S | 0C6:B/S | 0C7:B/S | 0C8:B/S | 0C9:B/S | OCA:B/S | OCB:B/S
0CC:Board Type | OCD:B/S | OCE:B/S | OCF:B/S | OD0:B/S | OD1:B/S | 0D2:B/S | OD3:B/S
0D4:B/S | OD5:B/S | 0D6:B/S | 0D7:B/S | OD8:B/S | 0D9:B/S | ODA:B/S | ODB:B/S
0DC:Board Type | ODD:B/S | ODE:B/S | ODF:B/S | OEO:B/S | OE1:B/S | OE2:B/S | OE3:B/S
OE4:B/S | OE5:B/S | OE6:B/S | OE7:B/S | OE8:B/S | OE9:B/S | OEA:B/S | OEB:B/S
**(0EC:Board Type | OED:B/S | OEE:B/S | OEF:B/S | OF0:B/S | OF1:B/S | OF2:B/S OF3:B/S
OF4:B/S | OF5:B/S | OF6:B/S | OF7:B/S | OF8:B/S | OF9:B/S | OFA:B/S | OFB:B/S
OFC:Board Type | OFD:B/S | OFE:B/S | OFF:B/S | 100:B/S | 101:B/S 102:B/S 103:B/S
104:B/S | 105:B/S 106:B/S | 107:B/S | 108:B/S | 109:B/S | 10A:B/S | 10B:B/S
10C:Board Type | 10D:B/S | 10E:B/S | 10F:B/S | 110:B/S | 111:B/S 112:B/S 113:B/S
114:B/S | 115:B/S 116:B/S | 117:B/S | 118:B/S | 119:B/S | 11A:B/S | 11B:B/S
11C:Board Type | 11D:B/S | 11E:B/S | 11F:B/S | 120:B/S | 121:B/S 122:B/S 123:B/S
124:B/S | 125:B/S 126:B/S | 127:B/S | 128:B/S | 129:B/S | 12A:B/S | 12B:B/S
12C:Board Type | 12D:B/S | 12E:B/S | 12F:B/S | 130:B/S | 131:B/S 132:B/S 133:B/S
134:B/S | 135:B/S 136:B/S | 137:B/S | 138:B/S | 139:B/S | 13A:B/S | 13B:B/S
13C:Board Type | 13D:B/S | 13E:B/S | 13F:B/S | 140:B/S | 141:B/S 142:B/S 143:B/S
144:B/S | 145:B/S 146:B/S 147:B/S | 148:B/S | 149:B/S | 14A:B/S | 14B:B/S
14C:Board Type | 14D:B/S | 14E:B/S | 14F:B/S | 150:B/S | 151:B/S 152:B/S 153:B/S
154:B/S | 155:B/S 156:B/S { 157:B/S | 158:B/S | 159:B/S | 15A:B/S | 15B:B/S
15C:Board Type | 15D:B/S | 15E:B/S | 15F:B/S | 160:B/S | 161:B/S 162:B/S 163:B/S
164:B/S | 165:B/S 166:B/S | 167:B/S | 168:B/S | 169:B/S | 16A:B/S | 16B:B/S
16C:Board Type | 16D:B/S | 16E:B/S | 16F:B/S | 170:B/S | 171:B/S 172:B/S 173:B/S
174:B/S | 175:B/S 176:B/S | 177:B/S | 178:B/S | 179:B/S | 17A:B/S | 17B:B/S
*17C:FF 17D:N/U | 17E:N/U | 17F:N/U | 180:N/U | 181:N/U | 182:N/U | 183:N/U
184:N/U | 185:N/U | 186:N/U | 187:N/U | 188:N/U | 189:N/U | 18A:N/U | 18B:N/U
* This is the Sentinel Block  ** Sentinel Block goes here for 3-slot system
&%%4 §c rgst!"lw Revision A of 9 May 1988
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Possible ‘‘Board Type’’ values for the first byte of the board configuration blocks
are defined in the following table. Note that these are Board Type definitions and
not system slot assignments, or addresses. For slot assignments, refer to the
appropriate Cardcage Slot Assignments and Backplane Configuration document.

The value shown under Type in the table below is entered in the first byte of the
configuration block that represents that board. The beginning EEPROM address
of the configuration block depends on the slot assignment (refer to the represen-
tation on the previous page).

Table 14-3  Board Type Values

Type Board Definition
0x00 | None (Empty slot)
0x01 | CPU
0x02 | Memory
0x03 | Color
0x04 | Frame Buffer
0x05 | FPA

0x06 | SMD Disk Controller
0x07 | Tape Controller
0x08 | Ethemet Controller
0x09 | MTI/ALM
0x0A | Graphics Processor (GP)
0x0B | SCP Controller
0x0C | SCSI Controller
0x0D | Integrated Personal Computer (SunIPC)
Ox0E | Graphics Board (GB)
OxOF | 3/75 SCSI with Memory
0x10 | MAPKIT
0x11 | Channel Adapter
0x12 | ALM-2
0x13 | MCP/SCP-2
0x14-0x7F | Reserved Sun Hardware
0x80-OxFE | Reserved Non-Sun Hardware
OxFF | Sentinel Block

%?4 sun Revision A of 9 May 1988
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- Each configuration block is graphically represented on the following pages to
show the values that must be present in the sixteen bytes to represent the various
Sun PC Boards. Each byte is shown as a box, filled with the type of information

Table 144

S
@

represented by the value in that byte.

No-Board Configuration Block

1st Byte 0x00
2nd Byte | Ox00
3rd Byte 0x00
4th Byte 0x00
5th Byte 0x00
6th Byte 0x00
7th Byte 0x00
8th Byte 0x00
9th Byte 0x00
10th Byte | 0x00
11th Byte | 0x00
12th Byte | 0x00
13th Byte | 0x00
14th Byte | 0x00
16th Byte | 0x00

Use this block to represent an empty slot. For example, assume that the block
beginning with EEPROM address 0xOBC (the first block) contains the CPU board
configuration values, because the CPU board is in Slot 1. Let us say that Slot 2 is
empty. In order to represent this, the second configuration block, beginning with
address 0x0CC, would contain 0x00 in each of the next sixteen bytes, up to and

including address 0xODB.

n
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Table 14-5

How to Program the CPU
Configuration Block

N

CPU Board Configuration Block

1st Byte: Board Type: 0x01
2nd Byte: # Mbytes Memory in Hex
3rd Byte: Installed Options:
Bit 0 = 1 (FPU)
Bit 1 = 1 (DCP/DES)
Bit2=0
Bit3=0
Bit4=0
Bit5=0
Bit6=0
Bit7=0
4th Byte: # Kb of Cache (hex)
5th Byte: Sun-3/60 Color Frame Buffer
0x00 = No Board
0x01 = Hi Res B/W
0x02 = Lo Res Color
0x03 = Hi Res Color

6th Byte: Reserved
7th Byte: Reserved
8th Byte: Reserved
Sth Byte: Reserved
10th Byte: Reserved
11th Byte: Reserved
12th Byte: Reserved
13th Byte: Reserved
14th Byte: Reserved
15th Byte: Reserved
16th Byte: Reserved

Because the CPU board is always in Slot 1, this example will use the actual
EEPROM offset addresses of each byte in the CPU board configuration block. If
the CPU board were in another slot, the addresses shown would depend on the
slot assignment, as shown in Table 14-2 .

However, it is likely that, if you open EEPROM location 0xOBC, the value in the
first byte will be 0x01, to represent the CPU board:

>q Obc

EEPROM OBC: 017

The next location (Byte 2) should now be displayed. It represents how much
memory is on the CPU board. Because the Sun-4 CPU board has no on-board
memory, the display should read:

microsystems
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If, at any time during this process,
you want to return to the monitor
prompt, enter a non-hexadecimal
character after the new value you
just entered, BEFORE pressing
(Return). Refer to the PROM Moni-
tor Commands chapter for more
information on procedures for modi-
fying memory locations.

EEPROM 0BD: 00 ?
EEPROM OBE:01 ?

The content of the next location, assigned to *‘Installed Options’’, is now
displayed.

To fill in the ‘‘Installed Options’’ byte, you must convert the binary value —
represented by a one or zero in Bits O through 7 — to a hexadecimal value. For
example, if the CPU board contains both a Floating Point and a DCP chip, the
binary value would be:

00000011
Converted to hexadecimal, the value in the third byte would be 0x03.

If only a Floating Point Chip is present, the value would be 0x01. If only a DCP
chip is present, the binary value would be

00000010

meaning that the hexadecimal value in the third byte would be 0x02. And, of
course, if neither option is present, the value in the third byte would be 0x00.

If you were to change the “‘Installed Options’’ value, you would simply enter the
new value after the question mark, and press to view the fourth byte,
which represents the quantity of cache memory present on the CPU board.

In this example, the CPU board did not have a Floating Point Unit, and has been
upgraded to include that chip. No data encryption chip is present. You would
enter:

EEPROM 0BE:00 ? 01

EEPROM 0OBF:00 ?

The fourth byte (location 0xOBF) would contain the value 0x40 if there were 64
Kilobytes of cache memory on the CPU board.

As shown in the CPU board configuration example, the fifth byte (location
0x0CO0) is reserved for Sun-3/60 configuration information. The values in this
byte tell us whether or not a Color Frame Buffer board is attached to the 3/60
CPU board, and whether the board interfaces with a high or low resolution, black
and white or color monitor. A 3/60 system with a High Resolution Black and
White Monitor would show this value when you increment to the fifth byte:

EEPROM 0C0:01 ?
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Table 14-6  Memory Board Configuration Block

1st Byte 0x02

2nd Byte | # Mbytes of Memory in hex
3rd Byte Reserved

4th Byte Reserved

S5th Byte Reserved

6th Byte Reserved

7th Byte Reserved

8th Byte Reserved

Sth Byte Reserved

10th Byte Reserved

11th Byte Reserved

12th Byte Reserved

13th Byte Reserved

14th Byte Reserved

15th Byte Reserved

16th Byte Reserved

’%:@ rﬁrgslg ' Revision A of 9 May 1988
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Table 14-7  Color Board Configuration Block

1st Byte: 0x03
‘| 2nd Byte:  Type (2,3 or 5)
0x2 = Sun2
0x3 = Sun3
0x5 =CG5
3rd Byte: Reserved
4th Byte: Reserved
5th Byte: Reserved
6th Byte: Reserved
7th Byte: Reserved
8th Byte: Reserved
9th Byte: Reserved
10th Byte: Reserved
11th Byte: Reserved
12th Byte: Reserved
13th Byte: Reserved
14th Byte: Reserved
15th Byte: Reserved
16th Byte: Reserved

Table 14-8  Frame Buffer Board Configuration Block

1st Byte: 0x04

2nd Byte: | Reserved
3rd Byte: Reserved
4th Byte: Reserved
5th Byte: Reserved
6th Byte: Reserved
7th Byte: Reserved
8th Byte: Reserved
9th Byte: Reserved
10th Byte: | Reserved
11th Byte: | Reserved
12th Byte: | Reserved
13th Byte: | Reserved
14th Byte: | Reserved
15th Byte: | Reserved
16th Byte: | Reserved

S
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Table 14-9

FPA Board Configuration Block

1st Byte: 0x05
2nd Byte: Reserved
3rd Byte: Reserved
4th Byte: Reserved
5th Byte: Reserved
6th Byte: Reserved
7th Byte: Reserved
8th Byte: Reserved
9th Byte: Reserved
10th Byte: | Reserved
11th Byte: | Reserved
12th Byte: | Reserved
13th Byte: | Reserved
14th Byte: | Reserved
15th Byte: | Reserved
16th Byte: | Reserved
Ul
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Table 14-10  SMD Disk Board Configuration Block

1st Byte: 0x06
2nd Byte:  Manufacturer
1 = Xylogics 450
2 = Xylogics 451
3rd Byte: Controller #
4th Byte: # of Disks
Sth Byte: Drive #0 Capacity
0 = No Disk
1=8" 130 Mb (450/451)
2=8"280Mb (451)
3 =10.5" 380 Mb (450/451)
4 =10.5" 575 Mb (451)
6th Byte: Drive #1 Capacity
7th Byte: Drive #2 Capacity
8th Byte: Drive #3 Capacity
Sth Byte: Reserved
10th Byte: Reserved
11th Byte: Reserved
12th Byte: Reserved
13th Byte: Reserved
14th Byte: Reserved
15th Byte: Reserved
16th Byte: Reserved
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Table 14-11  1/2 Inch Tape Controller Configuration Block

1st Byte: 0x07
2nd Byte: Manufacturer
1 = Xylogics (472)
2 = Ciprico (TM1000)
3rd Byte: - Controller #
4th Byte: # of Tape Drives
5th Byte: Reserved
6th Byte: Reserved
7th Byte: Reserved
8th Byte: Reserved
9th Byte: Reserved
10th Byte: Reserved
11th Byte: Reserved
12th Byte: Reserved
13th Byte: Reserved
14th Byte: Reserved
15th Byte: Reserved
16th Byte: Reserved
@?@ mSm!s,}stg Revision A of 9 May 1988
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Table 14-12

@

Second Ethernet Controller Board Configuration Block

(For the LAN Gateway Interface)

1st Byte: 0x08

2nd Byte: | Reserved
3rd Byte: Reserved
4th Byte: Reserved
Sth Byte: Reserved
6th Byte: Reserved
7th Byte: Reserved
8th Byte: Reserved
9th Byte: Reserved
10th Byte: | Reserved
11th Byte: | Reserved
12th Byte: | Reserved
13th Byte: | Reserved
14th Byte: | Reserved
15th Byte: | Reserved
16th Byte: | Reserved

Sun
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Table 14-13 MTI/ALM Board Configuration Block

1st Byte: 0x09
2nd Byte: # Terminals
3rd Byte: Manufacturer

1= Systech

2 = Sun Microsystems
4th Byte: Reserved
5th Byte: Reserved
6th Byte: Reserved
7th Byte: Reserved
8th Byte: Reserved
9th Byte: Reserved
10th Byte:  Reserved
11th Byte:  Reserved
12th Byte:  Reserved
13th Byte:  Reserved
14th Byte:  Reserved
15th Byte:  Reserved
16th Byte:  Reserved

Table 14-14  GP Board Configuration Block

1st Byte: O0x0A
2nd Byte: Type (Plus or 2)
0x1 =GP+
0x2 = GP2
3rd Byte: Reserved
4th Byte: Reserved
5th Byte: Reserved
6th Byte: Reserved
7th Byte: Reserved
8th Byte: Reserved
9th Byte: Reserved
10th Byte: Reserved
11th Byte: Reserved
12th Byte: Reserved
13th Byte: Reserved
14th Byte: Reserved
15th Byte: Reserved
16th Byte: Reserved
N ..
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Table 14-15  SCP Board Configuration Block

1st Byte: 0x0B

2nd Byte: | Reserved
3rd Byte: Reserved
4th Byte: Reserved
5th Byte: Reserved
6th Byte: Reserved
7th Byte: Reserved
8th Byte: Reserved
9th Byte: Reserved
10th Byte: | Reserved
11th Byte: | Reserved
12th Byte: | Reserved
13th Byte: | Reserved
14th Byte: | Reserved
15th Byte: | Reserved
16th Byte: | Reserved

O,
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Table 14-16  SCSI Board Configuration Block

1st Byte: 0x0C
2nd Byte:  Type (2 or 3)
0x2 = Sun2
0x3 = Sun3
3rd Byte: # of Tape Drives
4th Byte: # of Disk Drives
5th Byte: Tape Controller
0Ox1 = Sysgen
0x2 = MT02
6th Byte: Disk Controller
0x1 = MD21

0x2 = Adaptec
7th Byte: Disk Drive #0 Capacity
0x1=5.25"71Mb
0x2 =5.25" 141 Mb
0x3 = 5.25" 327 Mb
8th Byte: Disk Drive #1 Capacity

9th Byte: Reserved
10th Byte: Reserved
11th Byte: Reserved
12th Byte: Reserved
13th Byte: Reserved
14th Byte: Reserved
15th Byte: Reserved
16th Byte: Reserved
%%f sun Revision A of 9 May 1988
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Table 14-17

NOTE

D
Q

SunIPC Board Configuration Block

1st Byte: 0x0D

2nd Byte: Reserved

3rd Byte: Math Coprocessor Option:
0 = absent
1 = installed

4th Byte: Disk Drive Option *
0= None
1 = Single 5 1/4" Floppy
2 = Dual 5 1/4" Floppy

5th Byte: Drive 0 Capacity
0= None
1 =r/w 1.2 MB, rcad 360 KB
2=r1/w12MB

6th Byte: Drive 1 Capacity
0= None
1=r/w360KB

7th Byte: Reserved

8th Byte: Reserved

Oth Byte: Reserved

10th Byte: Reserved

11th Byte: Reserved

12th Byte: Reserved

13th Byte: Reserved

14th Byte: Reserved

15th Byte: Reserved

16th Byte: Reserved

* The disk drive option can readily be moved to other SuniPC boards and there-

fore this information may not always be correct.

sun
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Table 14-18  GB Board Configuration Block

1st Byte: 0x0E

2nd Byte: | Reserved
3rd Byte: Reserved
4th Byte: Reserved
5th Byte: Reserved
6th Byte: Reserved
7th Byte: Reserved
8th Byte: Reserved
9th Byte: Reserved
10th Byte: | Reserved
11th Byte: | Reserved
12th Byte: | Reserved
13th Byte: | Reserved
14th Byte: | Reserved
15th Byte: | Reserved
16th Byte: | Reserved

4
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Table 14-19

3/75 SCSI Memory Board Configuration Block

1st Byte: O0xOF
2nd Byte:  # MB of Memory (Hex)
0x00, 0x02 or 0x04
3rd Byte: Type of SCSI
0x02 = Sun-2
0x03 = Sun-3
4th Byte: # of Tape Drives (hex)
Sth Byte: # of Disk Drives (hex)
6th Byte: Tape Controller
0x01 = Sysgen
0x02 = MTQ02
7th Byte: Disk Controller
: 0x01 = MD21
0x02 = Adaptec
8th Byte: Disk Drive #0 Capacity
0x01 =5.25"71 MB
0x02 = 5.25" 141 MB
9th Byte: Disk Drive #2 Capacity
10th Byte:  Reserved
11th Byte:  Reserved
12th Byte:  Reserved
13th Byte:  Reserved
14th Byte:  Reserved
15th Byte:  Reserved
16th Byte:  Reserved
un
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Table 14-20 MAPKIT Configuration Block
1st Byte: 0x10
2nd Byte: 1=INI
3rd Byte: Reserved
4th Byte: Reserved
5th Byte: Reserved
6th Byte: Reserved
7th Byte: Reserved
8th Byte: Reserved
Oth Byte: Reserved
10th Byte: | Reserved
11th Byte: | Reserved
12th Byte: | Reserved
13th Byte: | Reserved
14th Byte: | Reserved
15th Byte: | Reserved
16th Byte: | Reserved

Table 14-21  Channel Adapter Configuration Block

1st Byte: Ox11

2nd Byte: | Reserved
3rd Byte: Reserved
4th Byte: Reserved
5th Byte: Reserved
6th Byte: Reserved
7th Byte: Reserved
8th Byte: Reserved
9th Byte: Reserved
10th Byte: | Reserved
11th Byte: | Reserved
12th Byte: | Reserved
13th Byte: | Reserved
14th Byte: | Reserved
15th Byte: | Reserved
16th Byte: | Reserved
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Table 14-22  ALM-2 Configuration Block

1st Byte: 0x12

2nd Byte: | Reserved
3rd Byte: Reserved
4th Byte: Reserved
5th Byte: Reserved
6th Byte: Reserved
7th Byte: Reserved
8th Byte: Reserved
Oth Byte: Reserved
10th Byte: | Reserved
11th Byte: | Reserved
12th Byte: | Reserved
13th Byte: | Reserved
14th Byte: | Reserved
15th Byte: | Reserved
16th Byte: | Reserved

Table 14-23  MCP/SCP-2 Configuration Block

1st Byte: 0x13

2nd Byte: | Reserved
3rd Byte: Reserved
4th Byte: Reserved
5th Byte: Reserved
6th Byte: Reserved
7th Byte: Reserved
8th Byte: Reserved
Sth Byte: Reserved
10th Byte: | Reserved
11th Byte: | Reserved
12th Byte: | Reserved
13th Byte: | Reserved
14th Byte: | Reserved
15th Byte: | Reserved
16th Byte: | Reserved
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Table 14-24  Sentinel Block

1st Byte: OxFF

2nd Byte: Not Used
3rd Byte: Not Used
4th Byte: Not Used
Sth Byte: Not Used
6th Byte: Not Used
7th Byte: Not Used
8th Byte: Not Used
9th Byte: Not Used
10th Byte: | Not Used
11th Byte: | Not Used
12th Byte: | Not Used
13th Byte: | Not Used
14th Byte: | Not Used
15th Byte: | Not Used
16th Byte: | Not Used

Key Table Selector
The value of this byte is used to determine the appropriate key tables to be
used based on the following table. EEPROM key tables refer to the tables
entered in EEPROM addresses 0x190-0x20F (lower case) and 0x210-0x28F
(upper case).

Key Table Selector | Definition
0x58 Use EEPROM key tables
Other than 0x58 Use PROM Key tables

Address [0x18C]:

| Key table selector |

EEPROM Locale Specifier
. This byte contains the specifier for the locale (country, language, codeset)
for which the system is configured. The specifier is provided by the SunOS
operating system.

Address [0x18D]:

| Locale Specifier |
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Keyboard ID
The Boot PROM checks the EEPROM Key Table Selector (address 0x18C),
and if the value is 0x58, it then compares the value in the address 0x18E
with the keyboard type it finds in the system. This byte contains the hard
coded keyboard type. The firmware uses this value only in the case of an
EEPROM key table request. :

Address [0x18E]:

Keyboard ID

Custom Logo Selector
The value of this byte is used to determine the appropriate Logo bit-map to
be displayed upon power-up, based on the following table.

Custom Logo Selector Definition

0x12 Use EEPROM logo bit-map (see Custom Logo, below)

Other than 0x12 Use Sun logo bitmap

Address [0x18F].

| Custom Logo Selector |

EEPROM Lower Case Key table
An array of 128 bytes from address 0x190 can be used for a different lower
case key table. This table is used by the firmware if location 0x18C is set to
0x58 and Keyboard ID matches the hard coded ID.

Address [0x190-0x20F]:

| 128 bytes for lower case key table |

EEPROM Upper Case Key Table
An array of 128 bytes from address 0x210 can be used for a different upper
case key table. This table is used by the firmware if location Ox18C is set to
0x58 and Keyboard ID matches the hard coded ID.

Address [0x210-0x28F]:

| 128 bytes for upper case key table |

D
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Custom Logo
This 64x8 matrix may contain a Custom Logo bit-map that can be selected
for power-up display by setting location 0x18F to 0x12.

Address [0x290-0x48F]:
| 64X8 bytes Custom Logo |

Reserved Area Write Count

These write counters are for the Reserved area of the EEPROM. There are
three counters that should contain the same count. The purpose of multiple
write counters is to insure reliability of their correctness.

Address[0x500-0x505]:

Count #1 (High byte)
Count #1 (Low byte)
Count #2 (High byte)
Count #2 (Low byte)
Count #3 (High byte)
Count #3 (Low byte)

Reserved Area Checksum
Each EEPROM area maintains three identical 8 bit (byte) checksums. These
separate checksums are to be the same.

Address[0x508-0x50A]:
Checksum #1

Checksum #2
Checksum #3
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ROM Area

ROM Area

Software Area

Write Count
These write counters are for the ROM area of the EEPROM. There are three
counters that should contain the same count. The purpose of multiple write
counters is to insure reliability of their correctness.

Address[0x600-0x605]:

Count #1 (High byte)
Count #1 (Low byte)
Count #2 (High byte)
Count #2 (Low byte)
Count #3 (High byte)
Count #3 (Low byte)

Checksum
Each EEPROM area maintains three identical 8 bit (byte) checksums. These
separate checksums are to be the same.

Address[0x608-0x60A]:
Checksum #1

Checksum #2
Checksum #3

Write Count
These write counters are for the Software area of the EEPROM. There are
three counters that should contain the same count. The purpose of multiple
write counters is to insure reliability of their correctness.

Address[0x700-0x705]:

Count #1 (High byte)
Count #1 (Low byte)
Count #2 (High byte)
Count #2 (Low byte)
Count #3 (High byte)
Count #3 (Low byte)

)
@:@ Sun Revision A of 9 May 1988

microsystems



292 PROM User's Manual

Software Area Checksum :
Each EEPROM area will maintain three identical 8 bit (byte) checksums.
These separate checksums are to be the same.

Address[0x708-0x70A]:
Checksum #1

Checksum #2
Checksum #3

&%@ sun Revision A of 9 May 1988
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Sun386i Self-tests and Initialization

In order to perform the power-up tests, the following criteria must be met. The
CPU must be functional and the ability to fetch instructions from the Boot PROM
must be intact.

15.1. Hardware
Requirements

The Power-On Self Test (POST) sequence has no dependence upon the presence
of video capability. If the serial port is not attached to a terminal, all test
numbers and error status will still be communicated to the LEDs on the CPU
board at the back of the workstation. Additional hardware requirements are as
follows:

1. aminimum of 128K bytes of programmable read only memory (PROM)

2. eight diagnostic LEDs, visible to user in the event of self test errors when the
workstation console or terminal display may not be presumed to work.

3. Ethernet, disk, tape, or communications line to boot the SunOS, the Diag-
nostic Executive, or a stand-alone program.

4. aserial cable and terminal for video monitor interaction if no video card is

present.
5. acorrectly programmed IDPROM to boot the SunOS operating system over
Ethernet.
N
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CPU Board Jumper Settings

Figure 15-1

15.2. Memory Test Options

15.3. Functional
Requirements

The physical settings are as follows. These settings either affect the hardware

. directly or cause the PROM to run in a different mode. For more information,

refer to the section on Determination of Run-time Mode.

If you are facing the Ethernet and Serial Port connector side of the board, the
three jumper positions are located on the opposite side of the board, beyond the
power supply and between the disk power connector and the 80387 chip. The
pins normally have no jumper installed. To set the system for a diagnostic boot,
install a jumper in position 0 (labeled W600). Position 2 (labeled W602) is for
manufacturing mode and is not for the customer’s use. Jumper position 1
(labeled W601) is reserved for future use.

Sun386i Jumper Location

jumpers
disk power — > :l I:I l:] I:|
0

1 power supply l

_| Ethernet

During a normal power-on sequence, the PROM uses configuration information in
the NVRAM to determine how much memory to test. (The NVRAM performs the
same function as the Sun-3 and Sun-4 EEPROM. )

If the CPU board jumpers are set accordingly, or if the NVRAM soft switch is set,
the Power-On Self-Tests ( POST) execute in ‘‘diagnostic mode’’. This mode
results in a more complete (and lengthy) testing of the system, and the RAM in
particular. When in Diagnostic Mode, the time duration of the POST sequence is
dependent only upon the amount of RAM in the system.

The Sun386i CPU Boot PROM is responsible for many system functions both
during and after the boot sequence. The primary duty during the Power-On
phase is, of course, to verify minimal functional integrity such that the boot code
can load either the operating system or some other stand-alone code. The PROM
must also provide an interactive user interface on several levels, from the LEDs
up to serial and video 1/O drivers for the PROM monitor.

N
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Nommal Boot

CAUTION

S
@

In addition, because many of the PROM based functions are useful to system pro-
grams, a vector table is provided so that these programs can access these utilities
without needing to duplicate code.

During a ‘‘Normal’’ boot, the ‘‘progress meter’’ on the console display fills in to
let you know that testing is in progress. When the rectangle is half-way filled in,
self-tests are over, and a successful operating system boot-up causes the rest of
the rectangle to fill in. The console screen would also notify you if an error
occurred. If you connected a terminal to the serial port during a ‘‘Normal’’ boot,
POST error messages would be displayed on the terminal screen.

During the POST sequence, the current test number will be shown on the LED
bank of the CPU board. Thus, if a fatal error occurs and the operating system
cannot boot, the LEDs will show which test caused the failure.

The boot device polling sequence for the Sun386i during a default (normal) boot
is:

(a) Floppy Disk

(b) scsIUnit4 - 1/4-inch tape drive in the peripheral box
(c) scsIUnit 2 - winchester disk in the system box

(d) scsI Unit O - winchester disk in the peripheral box
(e) Ethernet

The boot device is polled to verify that it exists and then the boot block code is
read and verified. Note that you can configure the NVRAM to bypass the polling
sequence and instead use a boot device specified in the NVRAM. The NVRAM
layout chapter describes how to do this.

Refer to the PROM Monitor Command chapter for information on using the b
command to boot a specific program, using a specific path.

Booting of the SunOS operating system is executed after the POST sequence if
all of the following conditions are satisfied:

(a) the CPU board jumpers and the NVRAM soft switch are set for normal mode.
(b) no fatal errors are detected during the POST sequence.

Fatal errors are announced through the LEDs, speaker, video and serial ports,
and then a scope loop is entered. Non-fatal errors are announced in the same
way, but do not stop execution of the boot sequence. Any error encountered
is noted in the NVRAM so that the program to be booted can use that infor-
mation if necessary.

(c) you do not press the key (on a terminal) or execute an L1-A
sequence (on a Sun keyboard) during the boot sequence.

Aborting the boot causes the PROM monitor program to be invoked, and
should not be used if the SunOS operating system is already running. On
systems that have a disk, aborting the SunOS in that manner may cause
damage to the file systems.
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Diagnostic Boot

15.4. Power-On Theory of
Operation

System Reset Analysis: Hard
and Soft Resets

Determination of Run-time
Mode

Normal (Default) Mode

4

During a *‘Diagnostic’’ boot, POST error messages would be visible on both the
console screen and that of a terminal attached to the serial port. POST status is
reported in the form of the *‘progress meter’’ on the console screen, and in ASCII
form on a terminal attached to the serial port.

The Diagnostic boot path, after executing self-test, permits additional testing of
boot paths and other hardware functions through operator action, or, if no opera-
tor action is taken, performs a default boot of the Diagnostic Executive.

You may also configure the NVRAM to boot the program of your choice during a
diagnostic boot. Refer to the NVRAM layout chapter for more information.

The following paragraphs explain what is happening internally during power-on
or reset, and how different modes function.

When the Sun386i CPU Board is powered-on or reset, the CPU begins execution
at the beginning of the POST code which is located after both the ‘‘Sunromvec’’
table and the Interrupt Handler Vector table.

The program then switches the Sun386i to protected mode and determines
whether the reset was a hard reset (i.e. power on) or a soft reset (i.e. the system
was running and then was reset internally without being turned off).

If the PROM determines that the reset was soft, the POST sequence will be
skipped and the SunOS operating system will be rebooted without changing the
state of any system devices. If the PROM determines that the system was just
turmed on and is totally unverified and uninitialized, the POST sequence will both
initialize and verify Sun386i functionality.

Upon starting the POST sequence, the PROM looks at the system jumpers and
NVRAM based ‘‘soft switch’’ setting to determine which run mode to use. The
order of priority to determine the run mode is 1) CPU board jumpers and 2)
NVRAM soft switch settings. This order is necessary to insure that the Sun386i
POST can always be forced to run in any desired mode, regardless of system con-
dition. If there are no jumpers installed on the CPU board (i.e. normal mode), the
PROM uses a valid soft switch setting to determine its POST run-time mode.

If the Run-time Mode is set to normal, the system is assumed to be functioning
correctly. In that case, the two-phase self-test is executed, and the loader
attempts to load the SunOS operating system upon completion of the tests.

During self-test, memory will be sized and memory parity initialized. However,
the amount of memory tested will be a function of a parameter within the
NVRAM on the CPU board that specifies the amount of memory to be tested.

The following ‘‘progress meter’’ appears on the workstation’s video screen to
indicate the progress of the POST sequence:
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Diagnostic Mode

Figure 15-2

4

Sample Normal Sun386i Start-Up Display

e )
» Sun Workstation, Model Sun386i,Type-4 Keyboard
Q ROM Rev __, _ MB memory installed, Serial #
Ethernet address _ :_: : : :_Host ID:
Start-up >
\ J

Diagnostic mode causes the self-test to be executed similarly as before, except all
of memory is tested and self-test status information is directed to the serial port
until all hardware required for the video monitor (console) has been successfully
tested.

Any fatal hardware failures during the self-tests will invoke scope loops to per-
mit troubleshooting the failure. You may program the NVRAM to loop forever
on any of the POST tests. (Refer to the NVRAM Layout section for information
on this option).

An RS-232 terminal with its characteristics set to 9600 Baud, 8 data bits, 1 stop
bit and no parity should be connected to the serial port on the CPU board if you
wish to view self-test status and interact with the system when the workstation
video display or keyboard is not functional.

Limited interaction with the self-test program is possible by way of the serial
port in this mode. The following input characters may be used during POST:

1. Pressing the b (a mnemonic for burn-in) key while the self-tests are in pro-
gress executes the POST sequence forever. This action is analogous to set-
ting the Run-time mode jumper to Manufacturing Mode.

2. Pressing the s key while the self-tests are in progress immediately restarts ..
the POST sequence. .

3. Given that one of the POST tests failed, it will continue to re-execute forever
unless interrupted. Pressing the space bar terminates the failed test and the
begins the next test.

4. By default, an unsuccessful power-up test prints one error message before
entering an infinite scope loop. Once inside of the scope loop, the failing test .
will not print any more messages. However, to see test messages while in
the scope loop, you may press the p key. Subsequent pressing of the p key
will act like a toggle switch for the message mode.

5. Pressing the key during the POST sequence skips all of the remaining -
power-up tests.

During the POST phase, the PROM displays the standard power-on screen. After
the self-test has completed successfully, the screen will look like the following:
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Figure 15-3

Sample Diagnostic Mode Sun386i Start-Up Display

—

Ethernet address

é§§ Sun Workstation, Model Sun386i, Type-4 Keyboard
@ ROM Rev __ , _ MB memory installed, Serial #

: : :  Host ID:

Start-up

Optional Menu Tests

Hit any key within ten seconds to enter Extended Test System (e for echo)...

Manufacturing (Bum-In) Mode

Power On Self Test (POST)

4

If you do not press a terminal key (either video console or serial port terminal)
within the 10 second delay time, the program will perform a default boot of the
Diagnostic Executive program.

However, if you do press a terminal key during this time, the Extended Test
Menu is displayed on the console screen, from which you may select any one of a
number of Extended Test options that permit testing such things as memory,
serial ports, the video display and the Ethernet controller, as well as test booting
from any of the peripheral I/O boot devices. See Chapter 17 for a description of
Extended Menu Test Options.

Manufacturing mode acts exactly like Diagnostic mode until the end of the POST
sequence. At that time, the system resets and starts the self-tests again. This
mode is invoked with CPU board jumper settings only, and the only way to exit is
to power-down and remove the jumper.

The self-test diagnostics are divided into a sequence of hardware ‘‘crawl-out”’
self-tests that are written primarily in assembly language, and menu selectable
tests written primarily in *‘C’’ language, which are executable under the PROM
Monitor. The purpose of these diagnostics is to test enough of the system
hardware to clear a path to one of the possible boot devices in order to down-load
the operating system.

These self-tests assume that only the CPU is functioning correctly and can suc-
cessfully fetch instructions from the Boot PROM.

The tests begin without the ability to use a stack (i.e. no calls or parameter pass-
ing, just relative jumps and register sharing). After the NVRAM has been
verified, the POST sets up a stack area in a reserved block of NVRAM so that
there is still no dependence on any RAM.

The POST begins with a series of tests that verify various guaranteed reset condi-
tions and start the actual initialization of Sun386i hardware. Further testing con-
tinues with various hardware subsystems that are considered essential to normal
operation. These subsystems include the relocation register, refresh register,
timers, interrupts, DMA channels, NVRAM, several checksums, and at least
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Error Classification and
Reporting

enough RAM space to load the boot block that contains the second phase of the
POST confidence tests.

There are additional PROM based tests that are activated during the Diagnostic
and Manufacturing modes to check some areas that can best be tested in the
PROM but that are too lengthy for the normal power up sequence. Refresh
(Manufacturing Mode) and total memory (Diagnostic Mode) testing are exam-
ples of those tests.

Fatal errors are announced (if possible) by the LEDs and by transmitting error
messages that consist of a hex number followed by an ASCII string to both the
serial port and the video port (if it is enabled). After a fatal error has been
announced, the PROM initiates a tight scope loop to facilitate debug and repair.

As soon as the essential system devices have been verified, the PROM loads the
second phase of the POST in conjunction with the boot block code located in the
file /boot on the valid boot device. This code continues the POST sequence by
testing RAM, cache functionality, and peripheral devices including the hard disk,
floppy, and Ethemet.

Most of the potential errors encountered in this area are considered non-fatal and
therefore will not cause the boot sequence to abort.

All are noted in the NVRAM so that down-loaded programs may use that infor-
mation to help diagnose and repair systems. See the section on Fatal and Wam-
ing class errors for more information.

The handling of errors found during the POST sequence is based upon the impor-
tance associated with the given hardware subsystem. Many of the tests deal with
hardware that is considered essential to system usage; any errors found during
any such test are considered fatal and result in abortion of the POST sequence so
that the error can be ‘‘looped-on’’.

However, some of the POST tests deal with hardware that is not essential, in most
cases, to minimum system performance. That is, a typical Sun386i system could
boot and ‘‘get by’’ without that functionality. An error in such a non-essential
test is announced in much the same way as a fatal error. The difference in the
handling of a non-fatal or Warning error is that after the error is announced, the
POST continues with the next test and finally attempts to boot the operating sys-
tem.

Revision A of 9 May 1988

microsystems



302 PROM User’s Manual

The following is a graphic breakdown of the flow of control for the POST error
handlers:

Figure 1-4  Normal Mode Sun386i POST Error Handling

Reset

l
Y

Send Test Number to LEDs

Fatal Type Test

Error LED is lighted.
NVRAM error code written.
:> Error message sent to video,
» | FAT AL ERROR serial port.
Long Beep sent to speaker.
' Scope Loop begins.
Non-Fatal Type Test
Error LED is lighted.
NVRAM error code written.
> WARNING $ Error message sent to video,
ERROR serlal port.
‘ Long Beep sent to speaker.

Test exited. Next test begins.

-

Y

Boot SunOS Operating System

NOTE  Note: Error messages are sent to the console display only if it is enabled.

The first line of communication for reporting POST status and errors is the LED
register that controls the § individual LEDs on the CPU board. The CPU board
Boot PROM uses the eight LEDs to communicate the current subsystem under
test, the individual test being run, as well as a dual heartbeat/error LED to signify
that the test is still running or that an error was found.

Figure 1-5  Sun 386i LED Display Interpretation

0CO00000
Y~ T~

Test Number Subsystem Code
Heartbeat/Error
P
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Table 15-1

The following table explains the subsystem code read from bits O through 3.
LED Subsystem Code Interpretation

LED Display Subsystem Description
00000000 CPU Board: misc.
00000008 CPU Board: 82380 reset defaults
00000080 CPU Board: 82380 functional
000000 CPU Board: misc.
00000800 Memory Board: Slot 1
oooooeoe Memory Board: Slot 2
00000880 Memory Board: Slot 3
0oOOOeee Memory Board: Slot 4
00008000 Video Board: Slot 4
0000800 Mouse/Keyboard

00008080 Floppy Disk

ofoleTeT Yo T SCSI Hard Disk Drive
0000800 SCSI Cartridge Tape Drive
0000Ce 800 Ethemnet

0000e 880 Reserved

00O0OCeeee CPU Board, Reserved

When a test begins, the LED register is updated with the subsystem code and test
number. While the test is running, and in fact during the entire POST sequence,
the heartbeat LED flashes to show that the system is still alive. If an error occurs
during that test, the heartbeat LED stays on to signify that an error has been
detected.

If the error is deemed fatal, the LED remains on while the scope loop proceeds. If
the error is just a warning, the LED still stays on to signify an error occurred, but
the test lights continue to show the numbers of the ongoing tests.

In an effort to insure that you do not miss an error occurrence, the Sun386i
speaker also sounds a relatively long beep to announce the error.

To avoid confusion and allow the booted software to analyze the POST results,
the PROM writes a copy of the LED register (i.e. subsystem and test number) to a
byte in the NVRAM so that the NVRAM will still record the failing test number
if a Warning error occurs (where the LED information is lost).

In addition, any error found causes a text error message to be displayed on the
serial port and the video screen (if enabled). The message will be in one these
formats, depending on the run-time mode:
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The hexadecimal number is a copy of the value of the least significant 7 bits of
the LED register. From this number, the subsystem and test number can be
determined. The text that follows will be a short message that briefly describes
the failure. These messages are accessed from a table internal to the PROM so
that future versions may substitute foreign language strings for ease of interna-
tionalization.
The following tables summarize the LED patterns for the power-on self-tests.
Table 15-2  POST LED Interpretation
Sub- Test LED Hex Error FRU
systemi# # pattern value type (component)

0 0 oooocoooo (Ox00 - = -

0 1 oooeococco (Ox10 fatal CPU Bd (80386)

0 2 ooecocooo 0x20  warning CPU Bd (LED register)

0 3 ooseococo 0x30  fatal CPU Bd (Boot PROM)

0 4 oecoocooo (x40  warning CPU Bd (Serial Port)

0 5 ceoeococoo (x50 warming CPU Bd (Parallel Port)

0 6 ceecococoo (x60 fatal CPU Bd (NVRAM)

0 7 ocoeesoccoo (x70 fatal CPU Bd (IDPROM)

1 0 ooooocoe (0x01 fatal CPU Bd (82380)

1 1 oooecooe (Ox11  fatal CPU Bd (82380)

1 2 ooeococooce 0x21 fatal CPU Bd (82380)

1 3 ooeeccoe 0x31 fatal CPU Bd (82380)

1 4 osooocooe (x41  fatal CPU Bd (82380)

1 5 oeocecocoe (x51 fatal CPU Bd (82380)

1 6 oeseococooe (x61 fatal CPU Bd (82380)

1 7 oceeecoce (x71  warning CPU Bd (Enet Controller)

2 0 ooooocoeo (0x02  fatal CPU Bd (82380)

2 1 oooecoeo (x12  fatal CPU Bd (82380)

2 2 ooeococeo (x22 fatal CPU Bd (82380)

2 3 ooesecceo (x32 fatal CPU Bd (82380)

2 4 ocoecoooeo 0x42 fatal CPU Bd (82380)

2 5 ocoececoeo (x52 fatal CPU Bd (82380)

2 6 ceeocococeo (x62  fatal CPU Bd (82380)

2 7 ceeecceo (x72  warning CPU BD (SCSI Bus Ctrlr)

3 0 ooooooee (0x03 non-error CPU Bd (82380)

3 1 oooeoocee 0x13 fatal CPU Bd (82380)

3 2 ooecocoee (x23  waming CPU Bd (Floppy Ctrlr)

3 3 ooeecoee (x33  fatal CPU Bd (P2 Bus)

3 4 oecocooee (0x43  fatal CPU Bd (P2 Bus)

3 5 osoceoccee 0x53 fatal CPU Bd (MUSCI ASIC)

3 6 oesecocoee (x63  --—-- unused

3 7 oeeeccee (x73  ---- unused

4 0 oooooeoc 0x04  fatal Memory Bd (slot 1)

4 1 oooceoeoco (x14  fatal Memory Bd "

4 2 coeooceoco (x24  fatal Memory Bd "

4 3 coesoeoco 0x34 fatal Memory Bd "

4 4 ocecococeco (0x44 both Memory Bd (cache)
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Table 15-2  POST LED Interpretation— Continued

Sub- Test LED Hex Error FRU
systemit # pattern value type (component)
4 5 oeceosoco 0x54  fatal Memory Bd "
4 6 ocoeecoeoo (0x64  fatal Memory Bd "
4 7 oeseeceoco (0x74  ---- Reserved,OBP Testing
5 0 oooooesce 0Ox05 fatal Memory Bd (Slot 2)
5 1 oocoeoceoce (x15  fatal MemoryBd "
5 2 ooesooeoe 0x25  fatal MemoryBd "
5 3 ocoeeceoes (x35  fatal Memory Bd "
5 4 oeocooeoe (x45  both Memory Bd (cache)
5 5 ocoececeoce (x55 both MemoryBd "
5 6 ceecoece (0x65 both Memory Bd "
5 7 ceeecece (Ox75  ---- Reserved,OBP Testing
6 0 oooooeseo (0x06  fatal Memory Bd (Slot 3)
6 1 oocceceeo 0x16 fatal Memory Bd "
6 2 ooecoeeo (x26  fatal Memory Bd "
6 3 ooeeceeo (x36  fatal MemoryBd "
6 4 oecococeso (0x46 both Memory Bd (cache)
6 5 ceoceceeo (x56 both MemoryBd "
6 6 ocoeeocoeeo (x66 both Memory Bd (cache)
6 7 oeseceeo 0x76 - Reserved,OBP Testing
7 0 ooooccese (x07  fatal Memory Bd (Slot 4))
7 1 oooeceee (Ox17 fatal MemoryBd "
7 2 ooecoceee (x27 fatal Memory Bd "
7 3 ococeeceee (x37 fatal Memory Bd "
7 4 oecocoeee (x47 both Memory Bd (cache)
7 5 oceceoeee (x57 both MemoryBd "
7 6 osecoeee (x67 both MemoryBd "
7 7 ceeeceee (0x77 -—- Reserved,OBP Testing
8 0 ooooeocoo x08 waming Video Bd (VRAM)
8 1 oooeecoc (0x18  waming Video Bd "
8 2 ocoeoesooo 0x28  waming Video Bd (Color LUT)
8 3 ocoeeecoo 0x38  warning Video Bd (ALL)
8 4 oeooeococo (x48  warning Video Bd (Mouse/Kbd SCC)
8 5 oeoeeoco0o (x58  ---- unused
8 6 oeeocecoo (x68  --- unused
8 7 oceeeeco0 (0x78 - Reserved,OBP Testing
9 0 ooocecoe (0x09  warning Mouse/Keyboard (Keybd)
9 1 oooesscoe (x19  --- unused
9 2 ooececoe (x29  ---- unused
9 3 ooeeecoe (0x39  ---- unused
9 4 oceocceocce (x49  --—- unused
9 5 oeceecoe (x59  ---- unused
9 6 ceescecoce (x69  ---- unused
9 7 ceeeecce (x79  --- Reserved,OBP Testing
10 0 ooocoeoeo (0x0A  waming Floppy Disk
10 1 oooeeceo (Ox1A  ---- unused
@:?’9 sun Revision A of 9 May 1988
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Table 15-2  POST LED Interpretation— Continued

Sub- Test LED Hex Error FRU
systemi # pattern value type (component)
10 2 ooeceoceo (x2A  ---- unused
10 3 ooeeeceo (Ox3A  --- unused
10 4 oecoeceo (Ox4A  -—-- unused
10 5 oceocee0eo (Ox5A  ---- unused
10 6 ceeceoeo (x6A  --—-- unused
10 7 ceeeseceo (Ox7A  ---- Reserved,OBP Testing
11 0 oocosoee (0x0B  waming SCSI Hard Disk (boot device)
11 1 ooceecee (xIB  waming SCSI Hard Disk (controller)
11 2 ocoececees (x2B - unused
11 3 ooeeecee (x3B  ---- unused
11 4 oeccecee (x4B  ---- unused
11 5 osoesecee (x5B  --—-- unused
11 6 oceececee (Ox6B  ---- unused
11 7 ceseecee (x7B  ---- Reserved,OBP Testing
12 0 ooooeeoco (x0C  warning SCSI Tape Drive (Boot Device)
12 1 oooceeeco (x1C  warning SCSI Tape Drive (Controller)
12 2 coeoseco (x2C  ---- unused
12 3 ooeeeeco 0x3C --—-- unused
12 4 oecoceeco (0x4C  ---- unused
12 5 oeoceeseco (Ox5C  ---- unused
12 6 oceeceeco (Ox6C  ---- unused
12 7 ceeeeseco (Ox7C - Reserved,OBP Testing
13 0 ooooeece (x0D warning Ethernet (Boot Device)
13 1 oooeesce (OxID ---- unused
13 2 ooeosece (0x2D ---- unused
13 3 ocoeeeece (x3D  ---- unused
13 4 oecoceece (x4D  ---- unused
13 5 oeoceeece QOx5D ---- unused
13 6 oeseceece (x6D  --—-- unused
13 7 oceeesece (x7D  ---- Reserved,OBP Testing
Test Descriptions The following describes all POST diagnostics along with their associated test
numbers, status messages, error messages, and optional information:
CPU Reset Test Subsystem 0;Test 1

Upon a CPU reset, the 80386 performs an internal self-test. The result of this
self-test is reported through the EAX register. Any non-zero value is considered
an error and is reported as such.
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LED Register Test

Verify Wait State Registers
Reset

Verify Refresh Register Reset
Verify Relocation Register

Reset

Verify 82380 Relocation

Verify DMA Controller Reset

Boot PROM Checksum Test

Serial Port A Internal Loopback
Test

NVRAM Diagnostic Area Test

Subsystem 0;Test 2

This test sequentially lights up each of the LEDs, beginning with the least
significant bit and ending with the most significant bit. It indirectly tests the
CPU’ s ability to fetch instructions from the boot PROM and transfer data across
the data bus.

This test does have a test number associated with it, but its pattern is not visible
due to the nature of the test.

Subsystem 1;Test 0

This test verifies the reset condition of the wait state registers. Power on default
= OxFF.

Subsystem 1;Test 1

This test verifies the reset condition of the refresh register. Power on default =
OxFC.

Subsystem 1;Test 2

This test verifies the reset condition of the relocation register. Power on default
= 0x0.

Subsystem 1;Test 3

This test performs the remapping of the 82380 to memory space. It then verifies
that the relocation occurred correctly by reading the diagnostic register at the
new address.

Subsystem 1;Test 4

This test verifies the reset condition of certain DMA Controller registers.

Subsystem 0;Test 3

This test ‘‘exclusive-ors’’ all locations in the Boot PROM and verifies that the
result is equal to 0. If a non-zero value is obtained, then the test will have failed.
Subsystem 0;Test 4

This test puts the SCC chip into internal loop back mode and transmits 10 charac-
ters at the most popular setting of 9600 baud, 8 data bits, 1 stop bit, with even
parity and verifies data is received without errors. It then re-initializes the chip
so it can receive data or transmit messages.

Subsystem 0;Test 6

This test verifies the validity of the NVRAM area used by diagnostics.
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MUSCI Diagnostic Register
Test

Refresh (Timer 1) Downcount
Test

Start Refresh Timer, Wait State,

Refresh Regs.

Timer O Downcount Test

Speaker Timer (2) Downcoﬁnt
Test

Clock Tick Timer (3)
Downcount Test

Cache MBAR Test

N

Subsystem 3;Test 5
This test verifies that the diagnostic register used by the POST code is valid.

Subsystem 2;Test O

This test verifies the functionality of Timer 1 of the 82380. This timer is used as
the refresh counter and thus can only be tested before refresh is started. The test
sets a simple countdown mode and checks both that the timer is counting-down
and that it sets the TOUT status line upon completion.

Subsystem 1;Test 5

This test initializes and triggers the refresh timer (#1) and the refresh control
register along with setting up the wait state registers of the 82380. All actions
are verified by reading the appropriate 82380 register.

Subsystem 2;Test 1

This test verifies the functionality of Timer O of the 82380. This timer is used as
a general purpose counter during the POST sequence. The test sets a simple
countdown mode and checks both that the timer is counting-down and that it sets
the TOUT status line upon completion.

Subsystem 2;Test 2

This test verifies the functionality of Timer 2 of the 82380. This timer is used as
the frequency generator for the Sun386i speaker. The test sets a simple count-
down mode and checks both that the timer is counting-down and that it sets the
TOUT status line upon completion. Upon completion, the Sun386i speaker will
‘‘beep’’ to verify that the speaker circuit is functional.

Subsystem 2;Test 3

This test verifies the functionality of Timer 3 of the 82380. This timer is used as
the ‘‘clock tick’’ generator for the Sun386i I/O polling functions. The test sets a
simple countdown mode and checks both that the timer is counting-down and
that it sets the TOUT status line upon completion.

Subsystem 4 - 7;Test 4

Any KALI (cache memory controller) caches found will be tested for MBAR
integrity (ability to be mapped correctly). This test must be done in PROM. The
KALI controlling the first RAM area (4 Mbytes) is considered vital (fatal error),
but any problems found with subsequent KALIS is considered non-fatal (warning
error) so that the down-loaded diagnostics can be used to further isolate the prob-
lem. Each valid KALI is mapped to a section of DRAM so that DRAM refresh can
be started. The DRAM array requires at least 8 refresh cycles (roughly 125
microseconds) before being accessed, and the KALI must be mapped for that to
happen. The cache will remain disabled, however, so that DRAM can be
accessed directly at the start.
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RAM Bus Access Test

RAM Bus Data Path Test

RAM Address Test

RAM Data Test - Phase 1

Bus Sizing Routine

Subsystem 3;Test 3

This test determines only if memory can be successfully accessed. The exact
memory location is irrelevant. This test will only verify that at least one location
out of several attempted could be written and read back correctly. If there are
any particular failures, the other tests must isolate the specific error. One suc-
cessful location constitutes a passing condition. This test serves primarily to
validate the P2 Bus and its connectors.

Subsystem 3;Test 4

This test verifies the path for the data lines and drivers. A marching one’s and
zero’s pattern is used (0,1,2,4,8,10...). Several locations are selected for the test
and if any one of them pass the entire patterns test, the test will have passed.

Subsystem 4-7;Test 0

This test exercises the address buffer and address up to 1 Mbyte. Any address or
DRAM fault that is isolated will cause this test to fail. The test assumes that
memory is accessible and that the data path is valid.

Subsystem 4-7;Test 3

This test checks the first 256 Kbyte section of lower memory to ensure that the
RAM area required by the PROM to support video, keyboard, and stack opera-
tions will be verified prior to use. If any location comes back with the wrong
data, the test will have failed. Note that the rest of critical RAM (up to 1 mega-
byte) will be tested after video initialization and testing so that the progress meter
can be displayed as soon as possible. Note also that at this point, the PROM is
still using NVRAM as a stack area so there is no dependence on this RAM for the
testing.

At this point, the page tables are initialized and the 80386 is put into virtual
memory mode. This action allows the video drivers to be used to display text on
the screen. The PROM sets up additional mapping so that virtual/physical one-
to-one mapping is supported for the monitor and standalone diagnostics. This
mapping is deleted once the operating system boots.

No test number is assigned to this routine, and no errors reported. However, it is
necessary to check the P2 bus for valid boards so that the remaining power-on
tests can act on that information. For example, if there is a video board present,
the video tests must know what type (color/mono) to determine how to test it.
The amount and location of RAM cards must be determined and future boards
(with on-board diagnostics) must be located and activated.
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NOTE

Video RAM Address Test

Video RAM Data Test

Color LUT RAM Test (Only for
Color Systems)

Keyboard/Mouse Internal

Loopback Test

Keyboard Reset Test

Video Initialize Sequence

S
X

In normal mode, this routine is transparent to the user. In diagnostic mode, how-
ever, the routine prints out the result of its search in this format: .

Sizing System bus...

Slot ID 4(81)=> Graphics board.
Slot ID 3 (63)=> SIMM board.

Slot ID 2 (FF)=> no valid board ID.
Slot ID 2 (FF)=> no vlaid board ID.

Tests 0 - 3, Subsystem 8 are used only if a valid Sun386i video board is detected.
Option Video Boards trigger a separate set of Option Board PROM (OBP) tests.

Subsystem 8;Test 0

This test runs a simple address line test to quickly verify the address lines on the
video board.

Subsystem 8;Test 1.

This test uses the configuration information from the sizing routine to determine
what video board (color or mono) is installed and tests the video memory that it
finds. A simple data pattern test is performed to verify minimum functionality.

Subsystem 8;Test 2

This test verifies the RAM inside the Brooktree Color Look-Up Table (LUT) for
color frame buffers. A simple four pattern test will be used.

Subsystem 8; Test 4

This test puts the SCC chip into internal loop back mode and transmits a
walking-one pattern at the most popular setting of 1200 baud, 8 data bits, 1 stop
bit, with even parity. It then verifies that the data is received without any errors.

Subsystem 9;Test 0

This test issues a reset to the keyboard and verifies that a passed status is returned
to the CPU board. The keyboard will *‘beep’’ after the test is done.

Subsystem 8;Test 3

This routine does not test the video board per se but enough is happening to jus-
tify a status update. During this routine, the PROM expands the character font
into RAM, initializes the video RAM to all pixels on (1 for mono, OxFF for color),
sets some LUT offsets for its own use and enables the video itself so that the user
can see what is happening. After all of that, the logo and banner will be drawn as
well as the *‘progress meter’’, which has been updated to show prior progress.
From this point on, the meter will be updated as each test runs.
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Verify Interrupt Vector
Registers

Verify Interrupt Request Lines

Verify Interrupt Occurs & IRQS
Status

Verify Interrupt Masking

RAM Data Test - Phase II

DRAM Refresh Test

RAM Parity Test

ID PROM Checksum Test

Subsystem 1;Test 6

This test verifies that vectors for all Sun386i device interrupts have been written
correctly to the 82380 vector registers.

Subsystem 2;Test 4

This test uses Timer 0, which generates the IRQS interrupt, to verify that, with
interrupts disabled, the interrupt request line still registers a request for IRQ8
when the terminal count is reached.

Subsystem 2;Test 5

This test uses Timer 0, which generates the IRQS interrupt, to verify that a valid
interrupt can be serviced by the 82380.

Subsystem 2;Test 6

This test uses Timer 0, which generates the IRQS interrupt, to verify that a valid
interrupt can be successfully masked by the 82380.

Subsystem 4-7;Test 1

This test checks the RAM area between 256K and 1 Mbyte to ensure that any pro-
grams that are to be booted after the self-tests will have verified memory in
which to execute. Note that the rest of RAM will be tested, if the NVRAM is so
configured, during the Phase II confidence test. This test and all that follow will
be responsible for updating the progress meter on systems with video capability.

Subsystem 4-7;Test 2

This test ensures that the refresh request bit toggles and then writes a pattern into
memory, delaying 30-plus seconds and verifying that the data is still valid. This
test will only be done in the Manufacturing version due to the length of the run
time.

Subsystem 4-7;Test 3

This test checks the parity NMI circuitry by setting the opposite parity bit, writ-
ing the wrong parity to several locations, setting the parity bit back to the normal
position, and reading the locations to ensure that a parity error occurs. The test
will have failed if no parity error occurs.

Subsystem O;Test 7

This test adds all 16 locations in the ID PROM and verifies that the total byte sum
is equal to zero. If a non-zero value is obtained, the test will have failed.
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DMA Verify Transfer Mode
Test

DMA Block Transfer Test

Boot Path Device Checkout

Phase 2 Confidence Test Begins
At This Point

Parallel Port Test

Cache CTAGS Test

Cache Static RAM Test

4

Subsystem 3;Test O

This test checks that channels can run in verify transfer mode. In this mode, a
DMA cycle is generated but no data is actually written. Channel 4 is checked to
ensure that it updates the status registers correctly.

Subsystem 3;Test 1

This test performs a block transfer of PROM code to a point in RAM and verifies
that the transfer occurred, that the data is where it should be, and that it is valid.

Subsystem A-D;Test 0

This test polls the currently enabled boot path and performs status tests where
possible to determine the health of the device. If no device is specified in the
NVRAM, the PROM will test each boot-path until a device with a valid boot block
is found. A failure on the active boot path implies that the second phase of the
POST can not be loaded. Error reporting is limited to driver error messages.
Since the most likely course of action will be to actively check out the failing
path, the PROM will drop into the Monitor so that the Extended Menu Tests can
be used to isolate the problem.

After the boot device has been checked, the PROM down-loads the second phase
of the POST diagnostics, which is linked together with the boot block code in the
file /boot. Atthis point all hardware necessary to run the code out of RAM
has been checked. The Phase 2 confidence tests will be used to check all the rest
of the Sun386i system that is required for full scale operations. Channel O will
be checked to ensure that it updates the status and current registers correctly.

Subsystem 0;Test 5
This test verifies that the parallel port register is functional.

Subsystem 4-7;Test 5

This test performs a write/read check of all 128 cache tag registers for each KALI
(cache controller chip). The VALID, MODIFIED, and Physical Address ficlds
will be verified.

The KALI controlling the first RAM area (4M bytes) is considered vital (fatal
error), but any problems found with subsequent KALIs are considered non-fatal
(warning error) so that the down-loaded diagnostics can be used to further isolate
the problem. If a problem is found on any given KALI, the POST will attempt to
configure it and its associated DRAM array out of the system (i.e. a bad KALI will
be skipped over so the system memory is contiguous).

Subsystem 4-7;Test 6

This test checks the KALI internal static RAM array by setting up a situation in
which all CTAGS are valid so that no DRAM interaction is initiated.
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Optional RAM Tests (After 1
Mbyte)

Floppy Controller Check

Ethemet Internal Loopback Test

Hard Disk Controller Check

Tape Drive Controller Check

Initialization of System
Parameters

The KALI controlling the first RAM area (4M bytes) is considered vital (fatal
error), but any problems found with subsequent KALISs are considered non-fatal
(waming error) so that the down-loaded diagnostics can be used to further isolate
the problem. If a problem is found on any given KALI, the POST will attempt to
configure it and its associated DRAM array out of the system (i.e. a bad KALI will
be skipped over so the system memory is contiguous).

Subsystem 4-7;Tests 1

Based on the NVRAM configuration, none, some, or all of the system memory
may be tested for data and address type errors. The goal will be to test up to 32
megabytes in a fairly thorough manner without requiring more than two minutes
for a fully loaded system.

Subsystem 3;Test 2

This test resets and verifies the floppy controller status and issues a recalibrate
command to the drive to verify that the mechanics are working. This test is not
executed when the floppy disk is the boot device.

Subsystem 1;Test 7

This test resets the 82586 Ethernet Controller, puts it in internal loopback mode
and verifies that the data path out to the drivers and receivers is healthy. This test
is not executed when Ethernet is the boot device.

Subsystem 11;Test 1

This test checks the hard disk controller and issues a few commands to the drive
to verify that the mechanics are working. This test is not executed when a hard
disk is the boot device.

Subsystem 12;Test 1

This test checks the tape drive controller and issues a few commands to the drive
to verify that the mechanics are working. This test is not executed when the SCSI
tape is the boot device.

POST CODE ENDS. BOOT CODE STARTS.

It is the responsibility of the Boot PROM to initialize the system into a known
state on power up and on a soft reset. The only difference between a hard and a
soft reset is memory initialization.

After a hard reset, all memory locations (memory is sized prior to this point) are
initialized to 0xO0 in order to set the proper parity. On a soft reset, memory is not
initialized, but is left in its existing state. This is done for time considerations as
well as for software reasons. The remaining initialization is identical for hard
and soft reset conditions.
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The specific initialization values for the major components are described in the
table that follows:
Table 15-3  Initialization Values
Component What Is Initialized Setting
80386: | Protected/Virtual Paging enabled
80387: taken out of tri-state mode.
82380 Subsystems:
Timer O: | Assignable counter disabled
Timer 1: | DRAM Refresh timer enabled
Timer 2: | speaker frequency disabled
Timer 3: | Clock Tick Generator enabled
DMA Controller; | Master Clear Register triggered
Interrupt Controller: | All interrupt, exception, and initialized
trap handlers
All device interrupts except masked
NMI & Timer 3 \
Refresh Register: | AT Bus Refresh Timing enabled for 8 bit mode
Wait State Register: Zero wait states
Relocation Register: | 82380 Remapped to memory map
addr = 0xB0000000
Internal Control Port: | Tmr 2, shutdown detect disabled
Diagnostic Ports: | Watchdog Signature set to OXxAA
Serial Port: | POST Errors & console 9600 baud.
RAM Memory set to 0x0 only during hard
reset
Video Memory: cleared only during hard
reset
Color LUTs | color, foreground/background | set by NVRAM byte dur-
ing hard reset only. Def=
White Background
Keyboard/Mouse: | Video Board SCC Ports A, B | baud = 1200.
BABE (Ethemet Controller) Chip: | Ethernet Control Register set to 0x100
MUSCI (SCSI Controller) Chip: | System Control Register set to OxDE
KALI (Cache Controller) Chips: | KALI RESET & remapped CCR = 0x80, MBAR set

@
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=
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Sun386i Future Option Board

Feature

D
@

To support future Sun options, the CPU Boot PROM will go out to the assigned
slots and check for new installed options. The diagnostic will check the base
address for any existing PROMs on that board by looking for a device ID. If
found, the size of the PROMSs will be read, a checksum done and compared with
the stored value in the option PROM. If it is a valid PROM, with a valid size (i.e.
firmware included), the Boot PROM will transfer the code from the PROM into
RAM and proceed to jump to it.

When the option board has completed testing, it will pass control back to the
CPU PROM diagnostics, having reported and acted on any errors found.

Test 7 in each subsystem has been reserved for option board tests. Test 0x78 =
video board option, for example (refer to the POST LED Interpretation tables).
This option test number signals the CPU Boot PROM to use the Option Board
tests and error messages instead of the CPU board POST error messages.

un Revision A of 9 May 1988

microsystems






Sun3861 Monitor Commands

Sun386i Monitor Commands 319

16.1. Conventions 319

16.2. List of Sun386i Monitor Commands 323







16.1. Conventions

Special Monitor Commands

Address Increment/Decrement
Command

A

Sun3861 Monitor Commands

All PROM actions are channeled through the Monitor to some extent. However,
while much of the Monitor code is automatic, the Monitor is first and foremost
an interactive tool. The low level Monitor commands provide a number of
debugging/trouble-shooting functions. Several utilities will also be available
with Sun386i firmware. You may initiate these activities with the Monitor com-
mands:

o Boot the SunOS operating system, the Diagnostic Executive, or a stand-
alone program over any boot path.

o Test peripheral paths: Ethemet, disk, tape, serial.

o Examine and modify CPU registers, memory, and devices on both the 1/O
and Memory maps.

o Set and clear breakpoints, and single step instructions.
o Display contents of the NVRAM in a formatted manner.

o  Runoptional diagnostic tests of such things as video, SCC, and Ethernet.
The following text discusses Monitor command line syntax and a describes
each of the commands.

In this text, if a command has more than one distinct format, each one is shown
on a separate line. Characters in bold typewriter font mean that you
should enter them exactly as shown. Plain typewritexr font represents what
you should see on the screen. Words in typewriter italic show the type
of optional information you are to enter. Roman italic or boldfaced font is also
used for notes or emphasis within the text. Optional arguments and default
values are listed in the descriptions.

The following commands may be used to augment other commands, and aid in
programming or debugging.

By preceding the command with a + or -, you can cause the address display to
increment or decrement to the next location.

While traversing a range of addresses, type a + or - to change direction after
the program displays the content and waits for input.
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The ~T Command

The ~I Command

For example:

Entering the ~ character and then the t key, followed by a virtual address,
displays the physical address to which that address is mapped, along with a
detailed description of all the bits in the page table entry and page directory.

For example, entering
>*t 1000

results in this sort of display:

Entering -t with no argument provides information with reference to virtual
address 0x00.

Entering the ~ character and then the i key, followed with a command,
displays compilation information for the system firmware. It includes the date,

host name and build directory path. For example:

Compiled at 6/7/87 on hostnamein /directory_ name
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The ~C Command

Displaying and Modifying
Memory

~“C source destination n

Entering the ~ character and then the ¢ key, followed with the parameters
shown, causes a block of n length to be copied from sourceto destina-
tion address, byte by byte.

A number of the commands listed here can be used to display and/or modify the
system’s memory and registers. Regardless of the type of memory (RAM,
NVRAM, etc.) or register, these commands have the same command syntax.
This section describes the memory modification syntax used by the monitor com-
mands. The example here references long words (32 bits) of memory, but the
syntax is the same for bytes (8 bits) and words (16 bits).

The address argument specifies the initial memory location that is to be
displayed and/or modified.

The second argument determines whether the current content of a memory loca-
tion is to be displayed and/or modified. Entering only the address of a memory
location after the command displays the content of that address.

At this point, you can respond in one of three different ways.

1. Simply pressing the key displays the contents of the next memory
location (in this case, OXFFE80004) as shown below.

2. Successively pressing the key displays the contents of successive
memory locations. Assuming that you pressed four times, the con-
tents of memory locations OxFFE80004, OxFFE80008, FFES8000C and
OxFFE80010 would be displayed.

To exit the command, enter any non-hexadecimal character (i.e. q for quit)
before pressing Note that you will now return to the monitor’s basic
command level, with the > prompt.
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NOTE

3. The third response to the display of memory location contents is to modify
those contents. You enter the new hexadecimal value immediately follow-
ing the question mark ?, BEFORE pressing (Return]. The following display
demonstrates how the value of memory location OXFFE80000 can be
changed from ‘12345678’ to ‘“‘00ABCDEF’’.

Following the assignment of the new value to memory location 0xFFE80000, the
new value will not be displayed; instead, the contents of the next memory loca-
tion are shown. You will not be returned to the monitor’s basic command level.

Entering a memory location’s virtual address followed only by a non-
hexadecimal character before pressing the key causes the monitor to
display the contents of that location then exit to the monitor command level.

Entering a non-hexadecimal character and a hexadecimal value after an address
causes the monitor to display the original value at that virtual address, assign a
new value, then display that value. For instance, assume that the original content
at address OxFFE80010 is ‘*00000005°’. The command

displays the original value ‘00000005’ then assigns the value ‘‘55555550°" to
address FFE80010 before displaying the contents of the next address, as shown
below:

Entering a hexadecimal value immediately after the virtual address correspond-
ing to a memory location assigns the new value to that memory location, displays
the newly-assigned value, then returns to the monitor. If you enter:
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16.2. List of Sun386i
Monitor Commands

Monitor b Command

The program will answer back:

You may also enter multiple display and/or modify commands for multiple
memory locations on the same command line. If you enter this command line:

\E

You will see this on the screen:

The first part of the command line,

>command FFE80000 ? 00000000

displays the original contents of location FFE80000 before assigning the new
value “‘00000000°’ to it.

The next question mark directs the monitor to display the contents of FFE80004.
The next part of the command line, ? 22222220, tells the monitor to display
the original contents of FFE80008, before assigning the new value ‘22222220’
to it. The 33333330 tells the monitor to assign the value ‘*33333330"’ to
memory location FFES000C. Finally, the q causes the monitor to exit to the
command level after the contents of FFE80010 are displayed.

Following are descriptions of each PROM monitor command and examples of
argument options.

b?or b ! boot device path argument list

The boot command loads and executes the SunOS operating system, an
NVRAM-specified program, or a user-specified program. The boot program can be
loaded from the default device, the device specified in the NVRAM, or the boot
device specified in the command argument. A boot_device is a secondary
storage device (disk, Ethernet or tape) that contains the program to be loaded and
executed.

If the system is set for a normal boot, the value in NVRAM address 0x18 is not
equal to 0x12, and the boot command is entered without arguments, the system
will boot the SunOS operating system, using the following default boot device
polling sequence.
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L

Floppy Disk

SCSI Tape (Unit4) (Peripheral Box)

SCSI Disk (Unit 6) (Half-Height Disk/CD ROM — CPU Box)
SCSI Disk (Unit 5) (Half-Height Disk/CD ROM — Peripheral Box)
SCSI Disk (Unit 3) (Secondary Disk — CPU Box)

SCSI Disk (Unit 2) (Main Disk — CPU Box)

SCSI Disk (Unit 1) (Secondary Disk — Peripheral Box)

SCSI Disk (Unit 0) (Main Disk — Peripheral Box)

Ethernet ‘

VeI ARDN=

If the NVRAM value at address 0x18 is equal to Ox12, and the b command is
entered by itself, the system will boot the SunOS operating system from an
NVRAM-specified device. The boot device is specified in locations 0x19 through
0x1D, inclusive, of the NVRAM.

If Diagnostic Mode is enabled and command b is entered by itself, the system
will boot an NVRAM-specified program from an NVRAM-specified device. In this
case, the boot path is specified in locations 0x28 through 0x50, inclusive, of the
NVRAM,; the boot device is specified in locations 0x22 through 0x26, inclusive,
of the NVRAM. If the boot attempt fails, the user is retumed to the monitor’s
command level.

In order to boot from a specific device, the b command must be followed with a
boot device abbreviation, such as those shown below. Enter b ? to view the
boot device identifier arguments that your PROM monitor will accept.

b! device(controller,unit,partition)path argument_list

device may be one of the following:

fd — floppy disk
sd — scsI disk

ie — Intel Ethernet
st — SCSI tape

You must surround controller, unit, and partition with
parentheses, and place a comma after each entry. To invoke the default values,
simply enter:

b device (,,)
controller stands for the Controller Number, referring to the tape or disk
controller board. The default is 0.
unit refers to Unit Number, meaning disk number. The default is O.
partition is the partition number of the boot device. The default is O.
path is the path and filename of the program to boot.

argument_list is the list of arguments for the boot program. Up to seven
optional arguments (which are passed to the boot program) may follow the path

argument.
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Monitor ¢ Command

Monitor d Command

NOTE

If you do not want the system to be reset prior to booting, you must insert !
before the device identifier argument.

The boot command given below would boot the video diagnostic from the

/ stand directory over the Ethernet. Because the ! argument does not precede
the device identifier argument, the system is reset before the booting process
begins. Note that one optional argument (-t) is passed on to program
video.diag.

b ie(0,0,1)stand/video.diag -t

¢ virtual_address

The continue command resumes execution of an interrupted program. You
can specify the virtual address of the instruction to be executed when the pro-
gram restarts.

By default, the program resumes execution at the address pointed to by the pro-
gram counter (EIP).

This command is helpful if you should use the L1-A sequence and decide you
did not want to abort the operating system.
d

The d (dump) command displays the state of the processor. The processor state
display will consist of the registers listed below:

o Processor Registers (EAX, EBX, ECX, EDX, ESI, EDI, ESP, EBP,
EFLAGS, EIP).

o Segment Registers (ES, CS, SS, DS, FS, GS).

o  Memory Management Registers (GDTR, LDTR, IDTR, TR).
o Control Registers (CRO, CR2, CR3).

o Debug Registers (DRO, DR1, DR2, DR3, DR6, DR7)

o TestRegisters (TR6, TR7).

It is important to note that it is not possible to display the state of the processor at
all times. In particular, processor state is only observable after:

o  Anunexpected trap

o  Auserprogram has ‘‘dropped’’ into the monitor (by calling monitor func-
tion abortent)

o You have manually ‘‘broken’’ into the monitor (by typing L1l-a on the
console’s keyboard or break on the ‘‘dumb’’ terminal’s keyboard).

Read the previous section, Displaying and Modifying Memory for details on how
to use this command. Replace the word command in the description with the
letter d.
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Monitor e Command .

Monitor £ Command

Monitor g Command

e virtual_ address

The display/modify memory command displays and/or modifies the con-
tent of one or more virtual addresses in word mode (i.e. each virtual address will
be treated as a 16-bit unit). That is, the content of one or more words can be
displayed, modified or, both displayed and modified.

See the previous sections Displaying Modifying Memory and Special Monitor
Commands for a description of this command’s syntax. Use the letter e in place
of the word command in the description. Use the plus and minus commands to
specify whether you want to increment or decrement to the next location.

£ start virtual address end virtual address pattern size

The block write command writes the pattern you enter into each byte,
word or long word in the range of virtual addresses you specify with the
start_virtual_addressand end_virtual_address arguments. By
default, if the final, memory-cell-size argument is not present, bytes are written.
Arguments start virtual_address end _virtual_addressand
pattern are required while size is optional. The possible values for size
are b (8-bit byte), w (16-bit word) or 1 (32-bit long word).

g vector_number argument
or

g virtual_address argument

When you use the goto command, you may go to (jump to) a pre-determined,
user-specified or default routine. If a pre-determined or default routine is
invoked, optional arguments vector (a hexadecimal number) and argu-
ment (a string) are passed to the routine to be executed.

In its other form, the argument virtual address is used to indicate the vir-
tual address of a user-specified routine, and the optional argument is passed
along to that routine. If you do not supply the vector/virtual address
argument, the value in the Program Counter is used.

In order to set up a pre-determined routine, a user program has to set variable
*romp->v_vector_cmd equal to the virtual address of the routine. Variable
*romp->v_vector_cmd must be set prior to executing the g command.
Pre-determined routines may or may not return to the monitor.

The default routine, defined by the monitor, simply prints the user-specified
vector argument according to the user-specified format (givenin argument)
before returning to the monitor. The only allowable formats are %$x and %d.
Format %x prints argument vector as a hexadecimal number while format
%d prints argument vector as a decimal number.
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Monitor h Command

Figure 16-1

h

The help command brings up a Help display that describes the basic monitor
commands and their argument(s). The h command does not accept arguments.
The Help menu looks something like this:

Sun386i Monitor Help Menu

Monitor j Command

Monitor k Command

j cache_tag offset

The modify cache tag RAM command displays and/or modifies the con-
tents of one or more of the cache tag addresses. Read Displaying and Modifying
Memory for details on how to use this command. Replace the word command in
the description with the letter 3.

k reset_level

The reset command performs various levels of system resets. It can also be
used to display the system banner. This command accepts one optional argument.

Entering k 0 (the Low-Level Reset) resets the video monitor only.
Entering k 1 invokes a Software Reset. |
Entering k 2 invokes a Power-On Reset (Hard Reset).

Finally, entering k b displays the banner on the video monitor. The default
value of the argument is 0.
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Monitor 1 Command

Monitor n Command

Monitor o Command

Monitor p Command

Monitor g Command

1 virtual_address

The modify long words of memory command displays and/or modifies
the contents of one or more virtual addresses in long word mode. Each virtual
address is treated as a 32-bit unit (long word). Read Displaying and Modifying
Memory for details on how to use this command. Replace the word command in
the description with the letter 1.

n cache_command

The control cache command globally controls the cache. One argument is
required. Entering n d disables the cache. Entering n e enables the cache.
Finally, entering n i invalidates the cache.

o virtual_address

The modify bytes of memory command displays and/or modifies the
content of one or more virtual addresses in byze mode. Each virtual address is
treated as an 8-bit unit (byte). Read Displaying and Modifying Memory for
details on how to use this command. Replace the word command in the descrip-
tion with the letter o.

P port_address

The modify I/O Port Address command displays and/or modifies the
contents of one or more of the I/O Port addresses in byte mode. Each port
address is treated as an 8-bit unit. Optional argument port_ addressisa
16-bit quantity that specifies the initial I/O Port address to be displayed or
modified.

Read Displaying and Modifying Memory for details on how to use this command.
Replace the word command in the description with the letter p.

q nvram offsetor q *

The modify bytes of NVRAM command displays and/or modifies the
configuration information within the NVRAM in byte mode. This command
works similarly to the memory commands discussed previously, except that the
modified addresses are offset, and the changes you make remain when you
power-down the workstation remain in effect until you modify the NVRAM
again.

Read the previous section, Displaying and Modifying Memory for details on how
to use this command. Replace the word command in the description with the
letter q. Refer to the Sun386i NVRAM Layout chapter for information on what
parameters are stored at which NVRAM addresses.

You may enter an asterisk instead of an NVRAM offset value as an argument, and
the g command will erase the entire NVRAM.
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Monitor r Command

Monitor s Command

Monitor u Command

r reg _name

The r command displays and/or modifies the content of of one or more of the
Processor Registers (EAX, EBX, ECX, EDX, ESI, EDI, ESP, EBP, FLG, EIP,
ES CS, SS, DS, FS and GS).

If optional argument reg_name (from the list of processor registers shown
above) is provided, the specified register will be displayed first. The default
value of argument reg nameis EAX.

It is important to note that it is not possible to display the state of the processor at
all times. In particular, processor state is only observable after:

o An unexpected trap

o A user program has ‘‘dropped’’ into the monitor (by calling monitor func-
tion abortent)

o Youhave manually ‘‘broken’’ into the monitor (by typing L1l-a onthe
console’s keyboard or on the ‘‘dumb’’ terminal’s keyboard).

8 step count

The s command single steps through the execution of the interrupted program.
Optional argument step count specifies the number of single steps to exe-
cute before displaying the monitor prompt. The default value for
step_countis 1.

u port options baud_rate
or

u echo
or

u u virtual address
The input/output command configures the input and output devices and their
characteristics or displays the current input and output device set-up.

The u command requires arguments to specify from which device(s) you want
the system to expect input or which device(s) will display output.

If you do not enter an argument after the u command, the program will display
the current settings. If no serial port is specified when changing baud rates, the
baud rate of the current input device is changed. The default serial port baud rate
is 9600. .

Upon normal power-up, the default console input device is the Sun keyboard,
unless the NVRAM has specified another default input device. If the keyboard is
unavailable, the system looks to serial port A for for input.

The default console output device is the Sun monitor (subject to change through
NVRAM programming). If the workstation has a color monitor and a color board
is unavailable, the program will look for a monochrome monitor as an output
device.
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Table 16-1

You may alter the existing I/O settings while you are in the monitor mode, using
the commands listed below; however, the default settings will be reinstated when
the system is power cycled.

u Command Arguments:

The port argument can be one of the following:
Port Arguments

Port Argument Device

a Serial Port A
k Keyboard
s Screen

The options arguments are:

Table 16-2  Option Arguments

@

Option Argument Meaning
i input
o output
r reset specified port
u UART
e input echoed to output
ne input not echoed to output

The baud_rate argument specifies baud rate of serial port A.

The virtual_ address argument specifies the virtual address of the UART
(Universal Asynchronous Receiver/Transmitter).

Following are examples of port and options arguments:

Enter
Enter
Enter
Enter
Enter
Enter
Enter
Enter
Enter
Enter
Enter
Enter
Enter
Enter

0 0O00DO0OQocoooDoooaaao

u

£ doodoododogd

u

a to set up serial port A as both the input and output device.
aio to set up serial port A as both the input and output device.
ai to select serial port A for input only.

ao or to select serial port A for output only.

ar to reset serial port A to its default setting.

k to select the keyboard for input.

ki to select the keyboard for input.

s to select the screen for output.

so to select the screen for output.

ks, sk to select the keyboard for input and the screen for output.
abaud rate to set the serial port speed.

e to cause the output to echo the input.

ne to cause the output not to echo the input.

u address to set the serial port virtual address.

A previously mapped UART can also be used for input and/or output. Command
u u virtual address,where virtual_ address is the virtual address
of a previously mapped UART, changes the virtual address of the UART.
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Monitor v Command

Monitor w Command

If the u command is not followed by an argument, the current settings are
displayed. The current input device, output device, baud rate for serial ports A
and B, UARTSs virtual address and input to output echo indicator are shown.

v start virtual address end virtual address size

The display memory block command displays the contents of each byte,
word or long word in the range of virtual addresses specified by
start_virtual addressand end virtual address. Youmust
enter a low and high virtual address; the size argument is optional. The
default is to display memory in byte format. In this format, sixteen consecutive
bytes are displayed on each line. In word format, eight consecutive words appear
on each line. ‘

If long word format is enabled, four consecutive long words appear on each line.
To the far right of each line, the character corresponding to each byte is also
shown. All bytes that contain a non-ASCI code are shown as a period (.).

Legal values for size are b (8-bit byte), w (16-bit word), or 1 (32-bit long
word).

To terminate the v command, press the space bar. To ‘‘freeze’’ the display,
press any key except the space bar. To restart the v command again, press any
key, except space bar.

w virtual address argument

The set execution vector command allows you to vector to a pre-
determined or default routine. Optional arguments virtual address and
argument are passed along to the to-be-executed routine.

In order to set up a pre-determined routine, a user program sets the variable
*romp->v_vector_cmd equal to the virtual address of the pre-determined
routine. Variable *romp->v_vector_cmd must be set prior to executing the
w command. Pre-determined routines may or may not return to the monitor.

The default routine, defined by the monitor, simply prints the user-specified
virtual address argument according to the user-specified format (given in
argument) before returning to the monitor. The only allowable formats are
“%x’’ and ‘‘%d”’. Format ‘‘%X’’ prints argument virtual addressasa
hexadecimal number; format ‘*%d’’ prints it as a decimal number.

X

The extended test system command invokes the Extended Test
Sequence. Refer to Chapter 17 for details.
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Monitor z Command

S

z number breakpoint virtual address type len

Command z sets or resets breakpoints for debugging purposes. Optional argu-
ment number can have values from 0 to 3, corresponding to the processor
debug registers DRO to DR3, respectively. Up to four distinct breakpoints can be
specified. If argument number is not specified, the monitor will choose a break-
point number.

The argument breakpoint virtual address specifies the breakpoint
address to set.

The argument type can have three values: x for Instruction Execution break-
point, m for Data Write only breakpoint, and x for Data Reads-and-Writes-only
breakpoint. The default value for typeis x.

The argument len canalso have three values: b, w, and 1, corresponding to
the breakpoint field length of byte, word, and long-word, respectively. The
default value for lenis b. Since the breakpoints are set in the on-chip regis-
ters, an instruction breakpoint can be placed in ROM code or in code shared by
several tasks.

If the argument number is specified but the argument
breakpoint_virtual_ address is not specified, then the corresponding
breakpoint will be reset.

This command without any arguments will display all the existing breakpoints.
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17.1. General Description

17.2. Test Fixtures

Loopback Connector for
Serial Port A

Table 17-1

Loopback Connector for
Keyboard/Mouse Ports

Sun3861 Extended Menu Tests

The Extended Menu Tests are a set of optionally selectable test routines that may
be invoked in response to the prompt

Type a character within 10 seconds to enter Menu Tests...

when booting the workstation in Diagnostic mode, or they may be invoked by
entering the x command in response to the standard Monitor prompt.

The Extended Menu Tests provide an additional level of testing beyond the POST
diagnostics that are executed at power up.

Some of the Extended Tests require that special connectors are installed on the
back of the system. The tables that follow describe these connectors.

A loopback connector is required to test the serial port (ttya) at the back of the
workstation when using the Extended Menu Tests. This shorting connector is
type DB25P. A list of interconnects is provided below:

Serial Port Loopback Signals

From Pin To Pin
2(TxD) 3(RxD)
4(RTS) 5(CTS)
6(DSR) T(DTR)

A loopback connector is required to test the keyboard/mouse connector at the
back of the workstation using the Extended Menu Tests. Although the signals to
be interconnected are the same, the loopback connector differs, depending on
whether the Sun386i under test is equipped with a monochrome or color video
board. The monochrome board employs a standard 15 pin connector while the
color board adds the RGB signal lines to the keyboard/mouse signal lines. The
video signals are ignored in either case and thus the list of necessary intercon-
nects provided below:
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Table 17-2

Loopback Connector for SCSI
Bus

Table 17-3

Loopback Connector for
Parallel Port

Table 17-4

L 4

Keyboard/Mouse Loopback Signals

From Pin To Pin
1(RxD) mouse 8(TxD) mouse
2(RxD)keyboard  3(TxD)keyboard

A loopback connector is required to test the SCSI Bus connector at the back of
the workstation using the Extended Menu Tests. The SCSI Bus requires a 50 pin
connector and the signals which will be interconnected are listed below:

SCSI Bus loopback signals
Source Destination

| Signal _ ChipPin _ Connector Pin | Signal  Chip Pin __ Connector Pin
ACK 38 P38 DB7 34 P16
BSY 5 P36 DB6 33 P14
SEL 8 P44 DBS5 32 P12
ATN 37 P32 DB4 31 P10
REQ 39 P48 DB3 30 P8
MSG 2 P42 DB2 29 P6
C/D 4 P46 DB1 27 P4
1/0 1 P50 DBO 26 P2
RST 36 P40 DBP 25 P18

A loopback connector is required to test the Parallel Port connector at the back of
the workstation using the Extended Menu Tests. The Parallel Port requires a 25
pin connector and the signals which will be interconnected as follows:

Parallel Port Loopback Signals

From Pin To Pin

5 15

6 13

7 12

8 10

9 11
Sun
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17.3. Sun386i Extended

Test Main Menu

Test Descriptions

The main Sun386i Extended Test Menu consists of these options:

Command | Test Name
ie Intel Ethemet Test
kb Keyboard Input Test
me Memory Test
mk Mouse/Keyboard Test
IS Serial Port Test
sd SCSI Disk Bootpath Test
st SCSI Tape Bootpath Test
fd Floppy Disk Bootpath Test
vm Video (Monochrome) Test
ve Video (Color) Test
cm Color Map Test
pp Parallel Port Test

The following paragraphs briefly describe each of the tests in the Extended Test

menu. To select a test, simply enter the letters shown on the left in the menu and
at the beginning of the descriptive paragraph.

ie

rs

.8d

The Intel Ethernet Test checks the Intel 82586 Ethernet Coprocessor chip,
the Intel 82501 Serial Interface Unit chip, and the connection to the Ethernet
network. This command brings up the Intel Ethernet Test Menu which is
described later in this chapter.

The Keyboard Test command determines whether or not keyboard characters
are correctly transmitted to the CPU. After invoking this test, the ASCII code
corresponding to a character and the character itself appear on the screen as
you press keys on the keyboard. To exit the test, type an character.

The Memory Menu Tests command invokes the Memory Menu. This menu
of tests is described later in this chapter.

The Keyboard and Mouse Menu Tests command invokes the Keyboard and
Mouse Menu. This menu contains the keyboard and mouse tests, which are
discussed later in this chapter.

The Serial Ports Menu Tests command invokes the Serial Ports Menu. This
menu of tests is discussed later in this chapter.

The SCSI Disk Bootpath Test command tests the bootpath to the SCSI hard
disk. It makes sure the machine can boot programs from this device. The
test performs a boot sequence to the selected device. If the device is present,
it reads the boot blocks into system memory without actually executing the
boot code. When the test is selected, but before it runs, the Options Menu is
displayed, through which you may control the test’s behavior. The Options
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Intel Ethernet Test Menu

Menu is described later in this chapter.

st The SCSI Tape Bootpath Test command tests the bootpath to the SCSI tape
drive. It makes sure the system can boot programs from this device. The
test sends a boot sequence to the selected device. If the device is present, it
reads the boot blocks into system memory without actually executing the
boot code. When the test is selected, but before it runs, the Options Menu is
displayed, through which you may control the test’s behavior.

si
The SCSI Interface Tests command checks the the Western Digital
WD33C93 SCSI Controller and its addressing and data paths. This com-
mand displays the SCSI Interface Menu, which is discussed later in this
chapter.

£d Type £d from the Main Menu to test the floppy disk bootpath. The test
makes sure the system can boot programs from this device. The test per-
forms a boot sequence to the selected device. If the device is present, it
reads the boot blocks into system memory without actually executing the
boot code. When the test is selected, but before it runs, the Options Menu is
displayed, through which you may control the test’s behavior. The Options
Menu is described later in this chapter.

The Monochrome Video Tests command checks the 128 Kbyte frame buffer
space used for the monochrome video display. This command displays the
Monochrome Video Menu, which is discussed later in this chapter.

ve
The Color Video Tests command checks the 1 Mbyte frame buffer used for
color video display. This command displays the Color Video Menu, which
is discussed later in this chapter.

The Color Map Test command checks the color map table memory space.
This command displays the Color Map Menu, discussed later in this chapter.

pp The Parallel Port Test checks the data lines and latches leading out to the
AT Bus Parallel Port.

This menu contains all the tests that check the Intel Ethernet Board.

The following paragraphs describe the Intel Ethernet Test Menu selections.
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Memory Menu

1 The local command tests the Intel 82586 Ethernet LAN co-processor chip.
It runs the internal tests built into the chip. Prior to the test, the Intel 82586
Ethernet LAN co-processor chip disconnects itself from the Intel 82501
Serial Interface Unit Chip.

e The encoder command runs an internal loop back test of the Intel 82501
Serial Interface Unit Chip. The transmitter line, receiver line, noise filters
and Manchester encoding/decoding logic are tested. Before executing this
test, the transmitter and receiver lines of the chip are connected together.

x The external command runs the external loop back test. This test checks the
Intel 82586 Ethernet LAN Co-processor Chip, the Intel 82501 Serial Inter-
face Unit Chip and the Ethernet transceiver and receiver lines. The test
sends data out onto the Ethemet, then receives it back and compares the
transmitted and received data. Before running this test, attach an Ethemet
transceiver cable to the CPU board and the terminator assemblies to the
black transceiver box.

The Memory Menu contains the options shown below.

alow address high address
The Address Test command executes the address test on a range of memory
When the test is selected, but before it runs, the Options Menu is displayed,
through which you may control the test’s behavior. When the test runs,
write-read-compare cycles are performed on long words. The datum that is
written to each memory ‘‘cell’’ is its own address. This command accepts
two arguments. The low_address argument specifies the first address to
test. By default, the value of low_addressis 0x100000. The
low_address value should be a hexadecimal (base 16) number.

The high_address argument indicates the final address to test. The
default high address is the highest memory address available. The
high address value should be a hexadecimal (base 16) number.

¢ low_address high address pattern
The Data Compare Test command performs write-read-compare cycles on a
range of addresses with a specified pattern. Only long words are used in the
testing. When the test is selected, but before it runs, the Options Menu is
displayed, through which you may control the test’s behavior. The test
accepts a maximum of three optional arguments.
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The low_address argument specifies the first address to test. By
default, the value of low_addressis 0x100000. The low_address
value should be a hexadecimal (base 16) number.

The high address argument indicates the final address to test. The
default high address is the highest memory address available. The
high_address value should be a hexadecimal (base 16) number.

The pattern argument names the pattern expected throughout the range
of addresses. The observed values are compared against this expected value.
The default value of patternis 0xaaaaaaaa. The pattern value
should be a hexadecimal (base 16) number.

s low_address high _address pattern

The Scan Memory command reads the specified range of addresses, and
checks for parity errors. When the test is selected, but before it runs, the
Options Menu is displayed, through which you may control the test’s
behavior. The test accepts three optional arguments.

The low_address argument specifies the first address to test. By
default, the value of low_addressis 0x100000. The low_address
value should be a hexadecimal (base 16) number.

The high address argument indicates the final address to test. The
default high address is the highest memory address available. The
high_address value should be a hexadecimal (base 16) number.

The pattern argument names the pattern expected throughout the range
of addresses. The observed value is compared against this expected value.
The default value of patternis 0xaaaaaaaa. The pattern value
should be a hexadecimal (base 16) number.

w low_address high address pattern

The Write Only Pattern command writes a pattern to a range of addresses.
When the test is selected, but before it runs, the Options Menu is displayed,
through which you may control the test’s behavior. The test accepts three
optional arguments.

The low_address argument specifies the first address to test. By
default, the value of low addressis 0x100000. The low_address
value should be a hexadecimal (base 16) number.

The high address argument indicates the final address to test. The
default high address is the highest memory address available. The
high_address value should be a hexadecimal (base 16) number.

The pattern argument names the pattern written throughout the range of
addresses. The default value of patternis Oxaaaaaaaa. The pat-
tern value should be a hexadecimal (base 16) number.
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Keyboard and Mouse Menu This menu selects tests for one of the Sun386i Z8530 Serial Communications
Controller (SCC) chips, which controls both the keyboard and the mouse. The
Keyboard and Mouse Menu contains four options. These options are presented
below:

The following paragraphs describe the Mouse/Keyboard Ports menu choices:

w channel pattern
The Wr/Rd SCC Reg command performs write-read-compare cycles to regis-
ter 12 of the port under test. When the test is selected, but before it runs, the
Options Menu is displayed, through which you may control the test’s
behavior. This command accepts three arguments.

The channel argument determines on which port the test is performed.
Legal values for channel are shown in the table below:

Letter -Device
k Keyboard (default)
m Mouse

The pattern argument specifies which pattern is written to the port. By
default, the pattern is Oxaa. pattern should be a hexadecimal (base 16)
number.

x channel baud pattern
The Xmit command writes pattems to the port under test. When the test is
selected, but before it runs, the Options Menu is displayed, through which
you may control the test’s behavior. This command accepts three argu-
ments.

The channel argument determines which port the test is performed on.
Legal values for channel are shown in the table below:

Letter Device
k Keyboard (default)
m Mouse
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The baud argument sets the baud rate at which the test is executed. Legal
baud rates are shown in the table below:

Baud Comments

300
600
1200 Default
2400
4800
9600
19200
38400
76800

The value of baud should be a decimal (base 10) number.

The pattern argument specifies which pattern is written to the port. By
default, the pattern is Oxaa. pattern should be a hexadecimal (base 16)
number.

i channel baud pattern

The Internal command performs internal loop back write-read-compare
cycles on the port under test. When the test is selected, but before it runs,
the Options Menu is displayed, through which you may control the test’s
behavior. The transmitter and receiver lines of the requested port are con-
nected internally prior to the test.

This command accepts three arguments. The channel argument deter-
mines on which port the test is performed. Legal values for channel are
shown in the table below:

Letter Device
k Keyboard (default)
m Mouse

The baud argument sets the baud rate at which the test is executed. Legal
baud rates are shown in the table below:

Baud Comments
300
600
1200 Default
2400
4800
9600
19200
38400
76800

The value of baud should be a decimal (base 10) number. The pattern
argument specifies which pattem is written to the port. By default, the pat-
tern is Oxaa. The pattern should be a hexadecimal (base 16) number.
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e channel baud pattern
The External command executes an external loop-back test on a user-
specified port. Write-read-compare cycles are performed on the port under
test. In order to run this test, the within-port external loop back cable must
be installed (see the beginning of this chapter.)

When the test is selected, but before it runs, the Options Menu is displayed,
through which you may control the test’s behavior. This command accepts
three arguments.

The channel argument determines which port is to be tested. Legal
values for channel are shown in the table below:

Letter Device
k Keyboard (default)
m Mouse

The baud argument sets the baud rate at which the test is executed. Legal
baud rates are shown in the table below:

Baud

Comments

300
600
1200
2400
4800
9600
19200
38400
76800

Default

The value of baud should be a decimal (base 10) number.

The pattern argument specifies which pattern is written to the port. By
default, the pattern is Oxaa. The pattern should be a hexadecimal (base
16) number.

sun
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Serial Port Menu This menu controls testing of the second Z8530 SCC chip in the system, which
controls the serial port. The Serial Port Menu contains these options:

w channel baud pattern
The Wr/Rd SCC Reg command performs write-read-compare cycles to regis-
ter 12 of the port under test. When the test is selected, but before it runs, the
Options Menu is displayed, allowing you to control the test’s behavior. This
command accepts three arguments.

The channel argument determines which port is to be tested. It is not
necessary to enter a parameter for channel because the Sun386i has serial
port A only, which is tested by default. The appropriate entry for chan-
nel would be a.

The baud argument sets the baud rate at which the test is executed. Legal
baud rates are shown in the table below:

Baud Comments
300 )
600
1200 Default
2400
4800
9600
19200
38400
76800

The value of baud should be a decimal (base 10) number.

The pattern argument specifies which pattern is written to the port. By
default, the pattern is Oxaa. The pattern should be a hexadecimal (base
16) number.

x The Xmit command writes patterns to the port under test. This command
accepts three arguments. The channel argument determines which port
the test is performed on. For Sun386i, the value for would be a, because
Port A is the only serial port.
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It is not necessary to enter this parameter; Port A is tested by default.

The baud argument sets the baud rate at which the test is executed. Legal
baud rates are shown in the table below:

Baud Comments

300
600
1200 Default
2400
4800
9600
19200
38400
76800

The value of baud should be a decimal (base 10) number.

The pattern argument specifies which pattern is written to the port. By
default, the pattern is Oxaa. The pattern should be a hexadecimal (base
16) number.

i channel baud pattern
The Internal command performs internal loop back write-read-compare
cycles on the port under test. The transmitter and receiver lines of the
requested port are connected internally prior to the test.

When the test is selected, but before it runs, the Options Menu is displayed,
allowing the user to control the test’s behavior.

This command accepts three arguments. The channel argument deter-
mines on which port the test is performed. For Sun386i, the value would be
a, because Port A is the only serial port. It is not necessary to enter this
parameter; Port A is tested by default.

The baud argument sets the baud rate at which the test is executed. Legal
baud rates are shown in the table below:

Baud Comments
300
600
1200 Default
2400
4800
9600
19200
38400
76800

The value of baud should be a decimal (base 10) number.

The pattern argument specifies which pattern is written to the port. By
default, the pattern is Oxaa. The pattern should be a hexadecimal (base
16) number.
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SCSI Interface Menu

e channel baud pattern
The External command executes an external loop back test on a user-
specified port. Write-read-compare cycles are performed on the port under
test. In order to run this test, the within-port external loop back cable must
be installed (refer to the beginning of this chapter).

When the test is selected, but before it runs, the Options Menu is displayed,
allowing the user to control the test’s behavior.

This command accepts three arguments. The channel argument deter-
mines on which port the test is performed. Because Port A is the only
Sun386i serial port, the appropriate entry would be a. It is not necessary to
enter this parameter, however; Port A is tested by default.

The baud argument sets the baud rate at which the test is executed. Legal
baud rates are shown in the table below:

Baud Comments

300
600
1200 Default
2400
4800
9600
19200
38400
76800

The value of baud should be a decimal (base 10) number. The pattérn
argument specifies which pattern is written to the port. By default, the pat-
ternis O0xaa. The pattern should be a hexadecimal (base 16) number.

This menu contains the commands that test the Sun386i SCSI interface. It looks
something like this:

b The Reset SCSI Bus command sends a reset signal to the SCSI Bus. All dev-
ice controllers should be reset. No tests are performed.

c The SCSI Registers Test command tests all available host adaptor registers
with a default pattern.

s The Size SCSI Bus command sizes the SCSI Bus with TEST UNIT READY
and INQUIRE commands and prints the results. This test could be used to
whether or not a particular device controller is responding.
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Monochrome Video Menu This test is provided to test the 128 Kbyte frame buffer space for the mono-
chrome video display. The following options are available for write/read and
address tests.

a low_address high_address
The Address Test command executes the address test on a range of frame
buffer memory. Specifically, write-read-compare cycles is performed on
long words. The datum which is written to each memory "cell" is its own
address.

This command accepts two arguments. The Iow_address argument
specifies the first address to test. By default, the value of low_address
is 0x0. The low_address value should be a hexadecimal (base 16)
number.

The high address argument indicates the final address to test. The
default high address is the highest frame buffer memory address available.
The high_address value should be a hexadecimal (base 16) number.

c The Write/Read Pattern Test command performs write-read-compare cycles
on a range of addresses with a specified pattern. Only long words are used.
in the testing.

8 low_address high address pattern
The Scan Memory Test command reads the specified range of addresses, and
checks for parity errors.

The test accepts three optional arguments. The low_address argument
specifies the first address to test. By default, the value of Iow_address
is 0x0. The low_address value should be a hexadecimal (base 16)
number.

The high address argument indicates the final address to test. The
default high address is the highest frame buffer memory address available.
The high address value should be a hexadecimal (base 16) number.

The pattern argument names the pattern expected throughout the range
of addresses. The observed values are compared against this expected value.
The default value of patternis Oxaaaaaaaa. The pattern value
should be a hexadecimal (base 16) number.
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w low_address high address pattern
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The Write Only Test command writes a pattern to a range of
addresses. The test accepts three optional arguments.

The low_address argument specifies the first address to test. By
default, the value of Ilow_addressis 0x0. The low_address value
should be a hexadecimal (base 16) number.

The high address argument indicates the final address to test. The
default high address is the highest frame buffer memory address available.
The high_address value should be a hexadecimal (base 16) number.

The pattern argument names the pattern to be written throughout the
range of addresses. The default value of patternis Oxaaaaaaaa. The
pattern value should be a hexadecimal (base 16) number.
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Color Video Menu The following options are available.

a low_address high_address
The Address Test command executes the address test on a range of frame
buffer memory. Specifically, write-read-compare cycles is performed on
long words. The datum that is written to each memory ‘‘cell’’ is its own
address. This command accepts two arguments.

The low_ address argument specifies the first address to test. By
default, the value of low_addressis 0x0. The low_address value
should be a hexadecimal (base 16) number.

The high address argument indicates the final address to test. The
default high address is the highest frame buffer memory address available.
The high address value should be a hexadecimal (base 16) number.

c The Write/Read Pattern Test command performs write-read-compare cycles
on a range of addresses with a specified pattern. Only long words are used
in the testing.

s low_address high address pattern
The Scan Memory Test command reads the specified range of addresses, and
checks for parity errors. The test accepts three optional arguments.

The low_address argument specifies the first address to test. By
default, the value of low_addressis 0x0. The low_address value
should be a hexadecimal (base 16) number.

The high address argument indicates the final address to test. The
default high address is the highest frame buffer memory address available.
The high address value should be a hexadecimal (base 16) number.

The pattern argument names the pattern expected throughout the range
of addresses. The observed values are compared against this expected value.
The default value of patternis Oxaaaaaaaa. The pattern value
should be a hexadecimal (base 16) number.

W low address high address pattern
The Write Only Test command writes a pattern to a range of addresses. The
test accepts three optional arguments.
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The low_address argument specifies the first address to test. By
default, the value of low_addressis 0x0. The low_address value
should be a hexadecimal (base 16) number.

The high_ address argument indicates the final address to test. The
default high address is the highest frame buffer memory address available.
The high_address value should be a hexadecimal (base 16) number.

The pattern argument names the pattern to be written throughout the
range of addresses. The default value of patternis Oxaaaaaaaa. The
pattern value should be a hexadecimal (base 16) number.
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Color Map Menu This menu contains all the tests for the color map. These tests are for the color
look-up table ( LUT) memory and are similar to the Memory extended tests, with
the addition of the Fill Color Map test.

a low_address high_address
The Address Test command executes the address test on a range of LUT
memory. Specifically, write-read-compare cycles is performed on each byte.
The datum that is written to each memory *‘cell’’ is its own address. This
command accepts two arguments.

The low_address argument specifies the first address to test. By
default, the value of low_addressis 0x0. The low_address value
should be a hexadecimal (base 16) number.

The high_address argument indicates the final address to test. The
default high address is the length of the LUT channel. available. The
high address value should be a hexadecimal (base 16) number.

¢ The Write/Read Pattern Test command performs write-read-compare cycles
on a range of addresses with a specified pattern. Only bytes are used in the
testing.

£ The Fill Color Map command sets all locations to 0 except

R G B
0 =FF FF FF (White = Background Color)
1=0 0 FF (Blue = Logo Color)
2=0 FFO (Green = Progress Meter Color)

Parallel Port Test Menu The Parallel Port Test Menu looks something like this:

w  The Write/Read Parallel Port selection writes and reads a default pattern (W
— ASCII 0x57) to Parallel Port Register 0x378.
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X pattern port
The Transmit Character selection writes pattern to the port entry. By
default, the test writes “W” to location 0x378.

e pattern
The External Loopback selection writes the pattern you enter to all three
port registers (0x378, 0x379, and 0x37A).

Test Options Submenu This Submenu is displayed after selecting almost any test. It controls the number
of times a test is executed, and what happens when an error is discovered.

£ The Logp Forever command runs all tests in an endless loop. Error messages
are still reported.

h The Loop until Error command makes all tests run in an endless loop until
an error is detected. If an error occurs, testing halts.

1 The Loop on Error command runs the test once. If an error occurs, the test
enters a scope loop.

n The No Error Messages command runs all tests in an endless loop. No error
messages are reported.

<cr>
The Execute Once command runs the test once, then returns to the current
menu. All errors are reported. Select this option by pressing (Retumn).

S
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18.1. NVRAM Introduction

The NVRAM edit tool inthe
Diagnostic Executive provides a
simpler method of changing NVRAM
parameters. The System Doctor
also reads and writes NVRAM
configuration information. This
document, however, deals solely
with the PROM monitor method of
NVRAM editing.

Y

Sun3861 NVRAM Layout

The NVRAM (Non-Volatile Random Access Memory) storage area on the
Sun386i is implemented with the Thompson MK48T02 2K x 8
Zeropower/Timekeeper RAM. This device performs the same function as the
EEPROM on Sun-3 CPU boards. The NVRAM is backed up by an internal battery
designed to last up to ten years. As a consequence of this fact and because of the
different technology involved between the product families, many of the Sun-3
fields are either not used or reflect the closest approximation to the field descrip-
tion.

The PROM monitor g command opens the NVRAM to allow examination or
modification of configuration parameters. If you do not enter an address follow-
ing the command, the content of the first address assigned to the NVRAM is
presented. (NVRAM addresses are off-set, rather than complete addresses.)

NVRAM parameters set these functions:

vary the quantity of memory tested during self-test;

change the action that follows a watchdog reset;

boot from a specified device during a normal boot, or poll the devices;
recognize the specified device as the primary terminal or console;
display the Sun banner or a custom banner during power-up;

store and display a custom logo upon power-up;

turn the keyboard “‘click’’ on or off;

select special keyboard characters;

boot a selected program from a specific device when a diagnostics boot is
selected;

inhibit serial port DTR and RTS signals;

select a serial port baud rate;

store a system configuration record on NVRAM;

erase NVRAM contents;

store the value in the LED register after an error occurs during self-test;
in Diagnostic mode, cause a selected power-on self-test (POST) to loop,
regardless of test results;

o control self-test modes

0O0O0DO0OO0ODO0OO0OO0OGO

0O 0O0OQOooa0
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i8.2. Changing NVRAM
Parameters

18.3. The NVRAM Layout

Diagnostic NVRAM
Test Write Area

The Sun386i PROM Monitor Commands chapter contains q command syntax
variations. The paragraphs that follow represent examples of one way to change
or view NVRAM parameters. The layout section describes which parameters are
stored at which NVRAM addresses.

To change the value of a specific NVRAM address, you must be in the monitor
mode, signified by the > prompt. Now, enter the PROM monitor command

>q offset_address

followed by the offset NVRAM address of the parameter you wish to change, and
(Rewm).
When the program displays the contents of that location, enter the new value fol-

lowed with a non-hexadecimal character, such as a period, or a q for quit, and
Return J:

>q 1f
S>NVRAM 01f: 10? 11 q
>

To exit from the modify mode when you have not entered a new value, simply
press the space bar and after the question mark.

To increment to the next NVRAM address instead of returning to the PROM moni-
tor program, simply press after the question mark, or immediately fol-
lowing your entry.

This section has a detailed description of the NVRAM layout. The layout is
divided into a diagnostic section, a reserved section, a ROM section, and a
software section.

The locations are described first, with tables that illustrate the result of various
parameter entries. At the end of each description, the offset addresses are shown
with illustrations of the content of each byte in that range. If, for example, the
illustration shows size as the content of the first byte, the previous text would
contain a table of possible hexadecimal values that size represents.

Four bytes are provided for the NVRAM portion for the CPU Diagnostic. The con-
tents of these locations after the test are meaningless because these four locations
are NOT part of the checksum data area. The Diagnostic area write count loca-
tions are updated each time these locations are written.

Address [0x000-0x003]:

Diag Test
Diag Test
Diag Test
Diag Test
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4

Diagnostic Area Write Count
These write counters are for the Diagnostic area of the NVRAM. There are

three counters that should contain the same count. The purpose of multiple
write counters is reliability of their correctness.

Address [0x004-0x009]:

Count #1 (High byte)
Count #1 (Low byte)
Count #2 (High byte)
Count #2 (Low byte)
Count #3 (High byte)
Count #3 (Low byte)

Diagnostic Area Checksum
Each NVRAM area maintains three identical 8 bit (byte) checksums. These
separate checksums are intended to be the same.

Address [0x00C-0x00E]:
Checksum #1

Checksum #2
Checksum #3

Date of Last System Hardware Update
This four byte location contains the date of the last system update. This date
is recorded in the same fashion as the Manufacturing date: total seconds
since 1 January, 1970.

Address [0x010-0x013]:

Date (Bits 31-24)
Date (Bits 23-16)
Date (Bits 15-8)
Date (Bits 7-0)

Mbytes of Installed Memory
This byte contains the total number (in hexadecimal) of Megabytes of
memory installed in the system.

Address [0x014]:
[ Mbytes Installed |
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Mbytes of Memory to test on Normal Boot
This byte contains the total number (in hexadecimal) of Megabytes of
memory that the firmware tests prior to a normal boot. The firmware ignores
this value and tests all of memory if the CPU board is set for a diagnostics
boot. All of memory is initialized even if not tested.

Address [0x015]:
[ Mbytes to Test |

Monitor Screen Size
This byte selects the appropriate video screen sizes for the Monitor in the
system. The following table illustrates the options:

Size - Definition ‘
0xX00 | 1152x900 Screen

0x12 | 1024x1024 Screen
0x13 | 1600x1280 Screen
0x14 | 1440x1440 Screen

A hardware change on the CPU Address [0x016]:
Board is necessary to complete a

screen size change.

Watchdog Reset Action
This byte selects the appropriate action for the firmware after a Watchdog
Reset. The following table illustrates the options:

Action Definition
0x00 | Watchdog Reset will fall into Boot PROM Monitor
0x12 Watchdog Reset will cause a Power-On-Reset

Address [0x017]:

[cton]

Revision A of 9 May 1988

@
i
=



Chapter 18 — Sun386i NVRAM Layout 359

Operating System Boot-Up
This byte selects whether the Boot PROM polls for boot devices in the system
or uses an NVRAM selectable boot device for loading the Sun Operating Sys-
tem (SunOS) during a normal boot. If the value 0x00 is in this location, the
boot PROM will look first attempt to boot from a floppy disk, followed by a
tape, hard disk, and Ethemet, in that order. If this byte contains 0x12, the
boot device is specified in NVRAM location 0x019-0x01D. The following
table illustrates the options:

Boot Device Definition
0x00 Poll devices for the SunOS operating system
0x12 Use NVRAM specified boot device
Address [0x018]:

Boot Device
These five bytes provide for installation of a command string that will boot
the operating system from a specified device when NVRAM address 0x018 is
set to 0x12, and the diagnostics switch is set to NORM. The locations are
assigned as follows:

Address Definition

0x019 Default boot device (1st character converted to hex)
0x01A Default boot device (2nd character converted to hex)
0x01B Controller number in Hex

0x01C Unit number in Hex

0x01D Partition number in Hex

Use the following table to convert these boot devices from ASCH to Hex:

Operating System Boot Device | Address[0x019] | Address[0x01A]
xy: Xylogics 450/451 Disk 0x78 0x79 '
xd: Xylogics Disk (7053) 0x78 0x64
fd: Floppy Disk 0x66 - Ox64
sd: SCSI Disk 0x73 Ox64
ie: Intel Ethernet 0x69 0x65
le: AMD (Lance) Ethernet 0x6C 0x65
st: SCSI 1/4" Tape 0x73 0x74
xt: Xylogics 1/2" Tape 0x78 0x74
mt: Tapemaster 1/2" Tape 0x6D 0x74
D
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Address [0x019j0x01D]:

Device
Device
Controller
Unit
Partition

Keyboard Type
This byte is to signify a NON-SUN keyboard type. Itis currently ignored by
the Boot PROM.

Address [0x01E]:

Primary Terminal
This byte selects the appropriate device to use as the primary terminal or
user interface. The following table illustrates the options:

Terminal Definition
0x10 Use Serial Port A
other value | Use video monitor

Address [0x01F):

Display Sun Banner
This byte selects whether to display the Sun banner or a custom banner on
the screen when booting. The custom banner is defined in a 80-byte charac-
ter buffer at NVRAM addresses 0x068-0x0B8. See the paragraphs Custom
Logo Selector and Custom Logo near the end of this chapter for the location
and selection of a bit-mapped image that replace the Sun logo. The follow-
ing table illustrates the banner options:

Value Definition
0x00 | Display the Sun Banner
0x12 | Display Custom Banner

Address [0x020]:
| Value (0x00 or 0x12) |
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Keyboard Click
This byte selects whether the keyboard should be initialized with its key
click option on or off. The following table illustrates the options:

Click Definition
0x00 | Tum click OFF
0x12 | Turnclick ON

Address [0x021]:

Diagnostic Boot Device
These five bytes define the device that the Boot PROM will use when the CPU
board is set for a diagnostic boot. The following table illustrates the boot
device specification:

Address Definition
0x022 Default boot device (1st character in hex)
0x023 Default boot device (2nd character in hex)
0x024 Controller number in Hex
0x025 Unit number in Hex
0x026 Partition number in Hex

Use the following table to convert these boot devices from ASCII to Hex:

Diagnostic Boot Device Address[0x022] | Address{0x023]
xy: Xylogics 450/451 Disk 0x78 0x79
xd: Xylogics Disk (7053) 0x78 0x64
fd: Floppy Disk 0x66 0x64
sd: SCSI Disk 0x73 0x64
ie: Intel Ethernet 0x69 0x65
le: AMD (Lance) Ethernet 0x6C 0x65
st: SCSI 1/4" Tape 0x73 0x74
xt: Xylogics 1/2" Tape 0x78 0x74
mt: Tapemaster 1/2" Tape 0x6D 0x74

Address [0x022-0x026]:

Device
Device
Controller
Unit
Partition
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Diagnostic Boot Path
These 40 bytes represent a character buffer for a user specified diagnostic
path (i.e. /stand/diag). These ASCII characters are represented by hex
values, terminated with 0x00. You would first open address 0x028 and enter
the hexadecimal equivalent of the first character in the selected path, and
continue on in that manner, ending with 0x00. An ASCII to Hex conversion
chart is included at the back of this manual for your convenience.

Address [0x028-0x04F]:

ASCII | ASCII | ASCII | ASCII | ASCII | ASCII | ASCII
ASCII | ASCII | ASCII | ASCII | ASCII | ASCII | ASCII
ASCII | ASCII | ASCII | ASCII | ASCII | ASCII | ASCII
ASCII | ASCII | ASCII | ASCHI | ASCII | ASCII | ASCII
ASCII | ASCII | ASCII | ASCII | ASCII | ASCII | ASCII
ASCII | ASCII | ASCII | ASCII | 0x00

High Res Screen Size
These 2 bytes allow the selection of the number of columns and number of
rows for the high resolution monitor.

Address [0x050-0x051]:

# of columns
# of rows

SCC Port A Default Baud Rate
This byte selects whether SCC Port A will use the default baud rate of 9600
Baud or the user specified baud rate defined in the Port A Baud Rate NVRAM
address[0x059-0x05A]. The following table illustrates the options:

Value Definition
0x00 Use Default Baud rate of 9600 Baud
0x12 Use NVRAM defined Baud rate

Address [0x058]:

microsystems
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SCC Port A Baud Rate
These two bytes define the baud rate at which SCC Port A is initialized if

NVRAM address[0x058] has been set to 0x012. These bytes are the hexade-

cimal equivalent of the baud rate. The following table illustrates hexade-
cimal equivalents to the various baud rates.

Baud Rate | Hex Equivalent | Address{0x059] | Address[0x05A]

300 0x012C 0x01 0x2C

600 0x0258 0x02 0x58

1200 0x04BO 0x04 0xBO

2400 0x0960 0x09 0x60

4800 0x12C0 0x12 0xCO

9600 0x2580 0x25 0x80
19200 0x4B00 0x4B 0x00
38400 0x9600 0x96 0x00

Address [0x059-0x05A]

Baud (High byte)

Baud (Low byte)

SCC Port A DTR/RTS

This byte selects whether SCC Port A will have the signals DTR and RTS
asserted in the initialization process. The following table illustrates the

options:

Value

Definition

0x00 | Assert the DTR and RTS signals

0x12 | Do NOT assert the DTR and RTS signals |

Address [0x05B]:

4ysun
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Custom Banner
These 80 bytes represent a character buffer for a user specified custom
banner to be displayed instead of the Sun banner, when the value of NVRAM
location is 0x020 is 0x012. All locations up to the terminator (0x00) are
displayed; each byte not filled with the hexadecimal equivalent of an ASCII
character should contain zeroes.

Address [0x068-0x0B7]:

ASCII | ASCII | ASCII | ASCII | ASCHI | ASCII | ASCII
ASCII | ASCII | ASCII | ASCII | ASCII | ASCII | ASCII
ASCII | ASCIH | ASCII | ASCII | ASCII | ASCII | ASCII
ASCII | ASCII | ASCII | ASCII | ASCII | ASCII | ASCII
ASCII | ASCII | ASCII | ASCII | ASCII | ASCII | ASCII
ASCII | ASCII | ASCII | ASCII | ASCII | ASCII | ASCII
ASCII | ASCII | ASCII | ASCII | ASCII | ASCII | ASCII
ASCII | ASCII | ASCII | ASCII | ASCII | ASCII | ASCII
ASCII | ASCII | ASCII | ASCII | ASCII | ASCII | ASCII
ASCII | ASCII | ASCII | ASCII | ASCII | ASCII { ASCII
ASCII | ASCII | ASCH | ASCII | ASCII | ASCII | ASCH
ASCII | ASCII | 0x00

Test Pattern
These two bytes are used to provide a known data test pattern to check the
NVRAM data lines.

Address [0xOB8-0x0B9]:
[ 0xAA | 0x55 |

NOTE  Locations 0xBC through OxFF are not used at this time.
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System Configuration The content of locations 0x100 through 0x110 represent the hardware
configuration of the system. The layout of the system configuration bytes is
illustrated in the following table.

This table shows each offset address in the configuration area, followed with the
type of information represented by the presence of certain values in that byte.
These values may be changed through the PROM monitor g command or, more
readily, through the Diagnostic Executive NVRAM edit tool. The System
Doctor also has read and write capability in this area.

Table 18-1  Sun386i CPU Configuration Area

NVRAM Location Definition
0x100 CPU
O=not present
1=present
0x101 # of Megabytes memory
0x102 Disk
O=no disk
1=91MB disk
2=372MB disk
0x103 Diskette
O=not present
1=present
0x104 Display
O=not present

1=hi-res color
2=lo-res color
3=lo-res monochrome
4=hi=res monochrome

0x105 Cartridge tape
O=not present
1=present
0x106 Floating point
O=not present
1=present
0x107 checksum for 0x100 through 0x106
0x108-0x19E unused
O0x10F NVRAM update flag (Diag Exec use only)
0x110 CPU board revision level
0x111 CPU board artwork level
01=Rev 15
02=Rev20
0x112 ECO rev level
0x113-0x11F reserved for kernel
0x120-0x18B unused/reserved
@:% Sun Revision A of 9 May 1988
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Remaining NVRAM Layout

Key Table Selector
‘The value of this byte is used to determine the appropriate key tables to be
used based on the following table. NVRAM key tables refer to the tables
entered in NVRAM addresses 0x190-0x20F (lower case) and 0x210-0x28F
(upper case).
Key Table Selector Definition ,
0x58 Use NVRAM key tables |
Other than 0x58 Use PROM Key tables
Address [0x18C]:
| Key table selector |
NVRAM Locale Specifier
This byte contains the specifier for the locale (country, language, codeset)
for which the system is configured. The specifier is placed in this location
by the SunOS operating system.
Address [0x18D]:
| Locale Specifier |
Keyboard ID
The Boot PROM checks the NVRAM Key Table Selector (address 0x18C),
and if the value is 0x58, it then compares the value in the address Ox18E
with the keyboard type it finds in the system. This byte contains the hard
coded keyboard type.
Address [0x18E]:
Keyboard ID
Custom Logo Selector
The value of this byte is used to determine the appropriate Logo bit-map to
be displayed upon power-up, based on the following table.
Custom Logo Selector Definition
0x12 Use NVRAM logo bit-map (see Custom Logo, below)
Other than 0x12 Use Sun logo bit-map
Address [0x18F]:
| Logo bit-map selector |
4ysun
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This feature can only be used in
Diagnostic Mode.

NVRAM Lower Case Key Table
An array of 128 bytes from address 0x190 can be used for a different lower
case key table. This table is used by the firmware if location 0x18C is set to
0x58 and Keyboard ID matches the hard coded ID.

Address [0x190-0x20F]:

| 128 bytes for lower case key table |

NVRAM Upper Case Key Table
An array of 128 bytes from address 0x210 can be used for a different upper
case key table. This table is used by the firmware if location 0x18C is set to
0x58 and the Keyboard ID matches the hard coded ID.

Address [0x210-0x28F]:

| 128 bytes for upper case key table |

Custom Logo
This 64x8 matrix may contain a Custom Logo bit-map that can be selected
by setting location 0x18F to 0x12.

Address [0x290-0x48F]:
| 64X8 bytes Custom Logo |

LED Register Copy
This byte represents the value of the LED register after an error occurs dur-
ing the POST phase. The booted program can use this program to track
warning errors.

Address [0x490]

[ LED register error value |

POST Loop on Test
Entering the hexadecimal value of a Power-On Self-Test number (as shown
in Chapter 15), causes the given test to loop, regardless of test results. The
activity meter changes to blue while the test is looping.

Address [0x491]

| POST Loop on Test Number |

sSun Revision A of 9 May 1988
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PROM Mode Control
This byte contains the mode control settings for various POST run-time
characteristics. Refer to the Determination of Run-time Mode in Chapter 15
for more information on these modes.

The Soft Switch settings are interpreted as follows:

Hex Value Description
0x7 Normal Mode
0x6 Diagnostic Mode
The hexadecimal equivalent of the binary value of Bits O - 7 is stored in this
byte:
Address [0x492]
| POST Mode Control |

Auto Configuration Message Flag
This option shields the user from all the boot messages that announce which
device drivers, daemons, and so on are being loaded. The value in this byte
is interpreted as follows:

Value Description

0x0 no messages

0x1 Sun3 (UNIX-Expert type messages)
0x2 Verbose messages

others | reserved

Address [0x494]

Default Console Colors
This byte is not used by the boot PROM at the present time. This location
provides a choice of eight background and foreground colors for color sys-
tems. A bit is also included for reverse video.

Bits Effect
Bits0-2  Foreground Color
Bits3-5  Background Color

Bit6 Intensity
Low=0, High=1
Bit7 Nommal video =0

Reverse video =1

& Revision A of 9 May 1988
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Values assigned to the color options are:

0-Black 4 - Amber
1-Red 5 - Magenta
2-Green 6-Cyan

3 -Blue 7 - White

In order to enter a value in this byte, you must select foreground and back-
ground colors and convert the decimal values for those colors (shown above)
to binary values. Those binary values are placed in the bits assigned to fore-
ground and background colors, and, along with the values selected for inten-
sity and normal/inverse video, create an 8-bit value.

| Binary value converted to hexadecimal |

For example, if the following choices are made:

Option Choice | Binary Value
Foreground Color | Cyan 110
Background Color | White 111
Intensity High 1
Video Nomal | O

The binary value created by the choices shown above would be:
01111110

The hexadecimal equivalent of this binary value would be 0x7e and would
be entered in:

Address [0x493]

Reserved Area Write Count

These write counters are for the Reserved area of the NVRAM. There are
three counters that should contain the same count. The purpose of multiple
write counters is to insure reliability of their correctness.

Address [0x500-0x505]:

Count #1 (High byte)
Count #1 (Low byte)
Count #2 (High byte)
Count #2 (Low byte)
Count #3 (High byte)
Count #3 (Low byte)
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Reserved Area Checksum
Each NVRAM area maintains three identical 8 bit (byte) checksums. These
separate checksums are to be the same.

Address [0x508-0x50A]:

Checksum #1
Checksum #2
Checksum #3

Locations 0x50A - Ox5FF are reserved.

Scratch Area Address [0x600-0x700]:
This area is reserved for scratchpad use.

Software Area Write Count
These write counters are for the Software area of the NVRAM, There are
three counters that should contain the same count. The purpose of multiple
write counters is to insure reliability of their correctness. '

Address [0x700-0x705):

Count #1 (High byte)
Count #1 (Low byte)
Count #2 (High byte)
Count #2 (Low byte)
Count #3 (High byte)
Count #3 (Low byte)

Software Area Checksum
Each NVRAM area will maintain three identical 8 bit (byte) checksums.
These separate checksums are to be the same.

Address [0x708-0x70A]:
Checksum #1

Checksum #2
Checksum #3

Locations 0x70A - Ox7FF are reserved.

é&%& S ll Il Revision A of 9 May 1988
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Table A-1

ASCII/Hex Conversion Chart

This chart is provided for your convenience when programming the EEPROM.

AScIl/Hex Conversion

ASCII  Hex||ASCII Hex{|ASCII | Hex||ASCII |Hex

nl (line feed) | OA 6 36 N 4E f 66
cr (return) | OD 7 37 (0] 4F g 67
sp (space) | 20 8 38 P 50 h 68

! 21 9 39 Q 51 i 69

" 22 : 3A R 52 j 6A

# 23 ; 3B S 53 k 6B

$ 24 < 3C T 54 1 6C

% 25 = 3D U 55 m 6D

& 26 > 3E A\ 56 n 6E

’ 27 ? 3F || W |57 0 6F

( 28 @ 40 X 58 P 70

) 29 A 41 Y 59 q 71

* 2A B 42 yA S5A r 72

+ 2B C 43 [ 5B s 73

) 2C D 44 \ 5C t 74

- 2D E 45 ] 5D u 75

. 2E F 46 ~ 1 5E \' 76

/ 2F G 47 _ SF w 77

0 30 H 48 ¢ 60 X 78

1 31 I 49 a 61 y 79

2 32 J 4A b 62 z TA

3 33 K |4B c 63 { 7B

4 34 L 4C d 64 | 7C

5 35 M |4D e 65 } 7D

- TE

del | 7F

) § | 373 Revision A of 9 May 1988
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diagnostic boot device selection
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diagnostic power-up, 15
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Sun386i, 299
diagnostics switch, 12, 14, 173, 174, 203
DTR/RTS signal selection
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E
EEPROM, 3
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console device, 138, 261
diagnostic boot device, 140, 263
for action after reset, 15, 136, 259
for screen size, 136, 259
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how to do it, 131, 255
key table selection, 166, 288
keyboard click, 139, 262
keyboard type, 138, 167, 261, 289
locale specifier, 166, 288
memory to test, 136, 258
normal boot sequence, 137, 260
port A DTR/RTS signals, 142, 2
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“select boot device, 137, 2¢
selecting custom logo, 167, 28
serial port A baud rate, 141, 2
serial port B baud rate, 143, 266
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store diagnostic boot path, 141, 264
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store upper case key table, 167, 289
Sun-3 system configuration, 145 thru 166
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enable plane extended test — Sun-3/110, 124
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/etc/halt, 17

Ethernet extended tests
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extended power-up tests
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Sun-4, 175, 227 thru 252
Sun386i, 335 thru 352

H
halting SunOS, 22
hardware test equipment, 6, 335
high-res screen size
in EEPROM, 141, 264
in NVRAM, 362

I
ID PROM, 3
Intel Ethernet extended test, 108, 338
Sun386i, 337

J

jumper location, Sun386i CPU, 296

K
key table selector
in EEPROM, 166, 288
in NVRAM, 366
key tables
in EEPROM, 167, 289
in NVRAM, 367
keyboard
ID — in EEPROM, 167, 289
ID — in NVRAM, 366
noise control, in EEPROM, 139, 262
noise control, in NVRAM, 361
Sun386i extended test, 337
type, stored in EEPROM, 138, 261
type, stored in NVRAM, 360
keyboard/mouse extended test
Sun-2, 56
Sun-3, 111
Sun-4, 237
Sun386i, 341

L
Ll-a, 17,22, 64,87,93
LEDs on CPU Board, 14, 174
Sun-2, 26
Sun-3, 70
Sun-4, 180
Sun386i, 302
logo
non-Sun, 168, 290
selection, 167, 289, 366

M
main menu
Sun-2 extended tests, 50
Sun-3 extended tests, 102
Sun-4 extended test system, 230
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main menu, continued

Sun386i extended tests, 337
manufacturing burn-in, 15, 175, 300
memory

EEPROM record of, 136, 258

NVRAM record, 357
memory extended test

Sun-2, 54

Sun-3, 109

Sun-4, 241

Sun386i, 337, 339
monitor, 21

Sun-2 PROM, 33

Sun-3 PROM, 81

Sun4 PROM, 207

Sun386i PROM, 319
monochrome video extended test

Sun-3/110, 120

Sun386i, 338, 347

N

NVRAM, 3, 355 thru 370

NVRAM setting
console device, 360
diagnostic boot device, 361
display size, 358
DTR/RTS signals, 363
for action after reset, 358
high resolution screen, 362
key table selection, 366
keyboard click, 361
keyboard type, 360, 366
locale specifier, 366
normal Sun386i boot, 359
run-time mode, 368
select banner display, 360
selecting custom logo, 366
serial port A baud rate, 362
store diagnostic boot path, 362
store lower case key table, 367
store upper case key table, 367
Sun386i system configuration, 365
turn messages on/off, 368

|

power-up banner selection

in EEPROM, 139, 262

in NVRAM, 360
power-up display, 13

Sun-2, 25

Sun-3, 64

Sun+4, 173

Sun-4 diagnostic, 177

Sun386i, 299
primary terminal

setin EEPROM, 138, 261

setin NVRAM, 360
programming the EEPROM, 131, 255
PROM monitor, 21

Sun-2, 33 thru 45

Sun-3, 81 thru 97

Sun-4, 207 thru 223

Sun386i, 319 rhru 332
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R
remote testing, 66, 176
reset switch, 15, 175
resolution of video display, 136, 358

S
SCSI extended tests — Sun386i, 337
SCSI Interface extended test
Sun-3,117
Sun386i, 338
select boot device
in EEPROM, 137, 260
in NVRAM, 359
self-test
memory, 13, 173
Sun-2, 25
Sun-3, 63
Sun-4, 173
Sun386i, 295
serial port A baud rate
in EEPROM, 141, 264
in NVRAM, 362
serial port B baud rate
in EEPROM, 143, 266
serial port extended test
Sun-2, 57
Sun-3,114
Sun-4, 244
Sun386i, 344
“starting the PROM monitor program, 21
store custom banner
in EEPROM, 144, 267
in NVRAM, 364
Sun architectures, 4
Sun-1
description, 4
Sun-2
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extended test main menu, 50
extended tests, 49 thru 60
monitor commands, 33 thru 45
self-tests, 25 thru 29
Sun-3
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EEPROM layout, 131
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monitor commands, 81 thru 97
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Sun-4
description, 5
EEPROM layout, 255, 256
extended tests, 227 thru 252
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Sun386i
console color — in NVRAM, 368
description, 5
extended tests, 335 thru 352
jumper settings, 296
mode control, 368
monitor commands, 323 thru 332
NVRAM, 355 thru 370
power-up messages, 368
self-tests, 295 thru 315
switch
diagnostics, 12, 14, 65, 173, 174, 203
reset, 15, 175
sync, 17,22
system configuration
in NVRAM, 365
in Sun-3 EEPROM, 145 thru 166
in Sun-4 EEPROM, 257, 268 thru 288
system initialization, 28, 314

T
terminal set-up
for diagnostics, 65, 174
testing
extended, under boot PROM, 50, 101, 227, 335
minimum system function, 26, 66, 177, 306

A\

video display size

in EEPROM, 136, 259

in NVRAM, 358
video extended test

Sun-2, 58

Sun-3, 118

Sun-4, 248

W
watchdog reset, 175
EEPROM setting, 136, 259
NVRAM setting, 358
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We who work at Sun Microsystems wish to provide the best possible documenta-
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