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DN460,DN660,DSP160 9-12 APOLLO CONFIDENTIAL. INTERNAL USE ONLY.



REGION REGISTER ARRAYS
RARS: ARRAY([0..26,0..31] OF RAR_T

REGION REGISTER (RAR_T):
(type "rar_t" in vm.ins.pas)

31 16 15 o

+00 VG-

—|PHYS ADDR OF SEGMENT MAP| .smap_phadd

v - Region is valid (.valid)
G - Region is global (.global)

RARS is a dynamically-allocated per-asid table whose
entries contain the region register values for that
process. There are 32 hardware region registers,
each covers 8mb of VA. The region registers are used
by the address translation hardware.

SEGMENT MAPS
SMAPS: ARRAY[0..26,0..7680] OF SMAPE_T

SEGMENT MAP ENTRY (SMAPE):
(type "smape_t" in vm.ins.pas)

31 16 15 0
+00 |VAAARA--| PHYS ADDR OF PAGE MAP | .pmap_phadd
v - Entry is valid (.valid)
A - Access rights as given in 16mb MSTE

The SMAP is a dynamically-allocated per-ASID table
whose entries match oné-for-one with a process’s
mstes. It is used by the address translation
hardware and is organized in 256 segment units, so
that one page of smapes represents one REGION (8mb of
VA) of one address space.

See also the PAGE MAPS and MST sections of Chapter 1,
AEGIS.
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MONITOR TIMING (DN66Q

Refer to the MONITOR TIMING section of CHAPTER 8,
DN400,DN420,DN600, for this information.

RING/DISK
Refer to the RING/DISK section of CHAPTER 8,
DN400,DN420,DN600, for this
information.

SERIAL I/Q INTERFACE

SIO page at [ 8400 | FFFBOO ]

DNx60 uses two SC681 chips providing four SIO lines,
with control at FFFB010. The first line (make B at
FFFBO00) is used for the display keyboard.

Due to limitations of the SC2681 chip, when both SIO
lines of a chip are being used, it is possible to
have incompatible baud rates. One SIO line can’t
have a baud rate  from Group A while the other SIO
line is set from Group B:
Group A Group B
75

50
7200 150
2000
19.2K

Lines 0 (the keyboard, which runs at 1200 baud) and 1
are paired on one chip, and lines 2 and 3 are on the
other chip.

Refer to the SERIAL I/O INTERFACE section of CHAPTER
7, DN300,DN320, for more information.
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CHAPTER 10

DN5xx

FOR INFORMATION SPECIFIC TO THE DNS5xx-T NODES,
DN570-T/DN580-T/DSP500-T HARDWARE ARCHITECTURE HANDBOOK (009490)

REFER TO THE

400-3FFF (one-to-one)

ADDRESS SPACE (DN550)
physical virtual
400 prom
4000 pft FFB800-FFF7FF
8000 mmu FFB400
8400 sios FFB00O
8800 timers FFAC00
9800 ring FF9C00
9C00 disk, tape, cal FFA800
2400 pbu ctl FF7C00
BO0O fpu ctl FF7000
B400 fpu cmd FF7400
B800 fpu cs FF7800
BCOO0 VME control FF9400
E000 color_sup FF6000
E400 color_user FF6400
E800 color_wcs FF6800
F000 displ_sup FF9800
F400 displ_user FFAQ000
F800 displ_wcs FFA400
10000 iomap FF5000~-FFSFFF
14000 prom2 -
20000 displ_mem FCO000-FDFFFF
40000 color_mem FAQOQO-FBFFFF
70000 pbu i/o ref FEQQQQO-FET7FFF
80000 pbu 1st half -
100000 mem: md data E00000
100400 mem: traps 0
100800 mem 100800
380000 pbu 2nd half -
700000 ptt 700000~ 7FFFFF
10-1
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ADDRESS SPACE (DN560/570/580)

Refer to the

CONF IGURATION

| SBUS

CPU

ADDRESS SPACE (DN330) in Chapter 7.

|
[DN550 |

FPU |

+

----- + =t
EXP | | VME | VME BUS
MEM | |INT- |=======|
| | FACE| I
----- + pm————t 1
I
Il
Bl
+ I + + + +
| | COLOR | 11 | VME | | NET |
SIO |---| CONT| ||===] TO |---| XCVR|
| | I I | RING| | I
-+ I + -+ +
|1} DISPLAY]| [l |
(AN BUS| | I |
SIO 1 ==+]1] 11 1l +=== TO RING
SIO 2 ———+]| R + 1
N | COLOR| [N
VIDEO ——-=+| | ARRAY | I
| I (s) | Nl
KEYBOARD -—+ o + 11
l
[N +
[} | VME |
|l===] TO |
i |MULTI |
o+ +
(TERMINATOR)
MULTIBUS
=m=mem=mo >
| | | |
(SLOTS FOR APOLLO OR USER
SUPPLIED DEVICES)
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[PER: DN

DNS550 CPU Board (APNs 4141, 4145)

W7 W1 W2 wo w1z
w10
w4 Wit

ws

W1 W2 W3 W4 w5 we W7 W8 W8 w10 Wil W12
Up Up Up Up Up Up Down Down Down Down Up Left

DN560/570/580 CPU (APN 005373)
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D BOARD E N.

w2

w1

W1 (Timing Delay) W2 (Board Select)
Right = Normal, Left = 3 nSec delay Right = Board 1, Left = Board 2
CONTROL BOARD

DN550 Color Controller (APN 3954)

R s

U4 U536 U7 I8 U9 JA

Jo J1 J2 J3 Ja J5 U6 J7  J8 J9 JA
In  Left Right Right Out Out In Out Out Out Out
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DISPLAY BOARD JUMPERS (DNS570)

DN570 DISPLAY CONTROLLER (APN 005710)

cJ2
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DN580 ARRAY BOARD (APN 005209)

CONTROL BOARD

DN580 COLOR CONTROLLER (APN 005213)

w2 W1
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DN550/560 DISPLAY REGISTERS [ FO0OQ | OFF9800 1

displ_sup [ F000
displ_user [ F400
displ_wcs [ F800

color_sup [ E000
color_user [ E400
color_wcs [ E800

OFF9800
OFFA000
OFFA400

OFF6000
OFF6400
OFF6800

Display controller is a 600

1 (also second color display)

] (also second
black & white display)

with microcode changes.

DNS70 USER CONTROL REGISTER F400 3FFAQQQ
15 8 5

1

]

|EH| ===~RESERVED--

| Zoom by 2
| 0 => zoom factor
| 1 => zoom factor
+-- Error handshake

Memory Reset
=> Reset
1 => no effect
Trap Enable
0 => Trap disabled
1 => Trap enabled

0

DP

» o

DP

P o

DP

o
P OomRrR o

APOLLO CONFIDENTIAL. INTERNAL USE ONLY.

Start

=> no effect
=> Start the draw processor
Continue
=> no effect
=> continue from last PC count

Stop
=> Stop the draw processor

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

=> no effect

Reset

=> Reset the draw processor
=> no effect

10-7

DN5xx



DN570 SYSTEM CONTROL REGISTER

15 12 11 8 7 6 4 3 2 1 0
| UWP | CONTEXT ID |IE|-
| 2Zoom by 2 -- -+

| 0 => zoom factor = 1
=> zoom factor
+~= Error handshake

| 1

Memory Reset -

0 => Reset
1 => no effect
Trap Enable

=}

0 => no effect

1 => Start the draw processor
DP Continue
=> no effect
=> continue from last PC count
DP Stop
=> Stop the draw processor
=> no effect
DP Reset
=> Reset the draw processor

r o

P o

2

=> Trap disabled
=> Trap enabled
DP Start

|
|
|
|

interrupts are enabled.
interrupts are disabled.

video is enabled.

video is disabled.

the draw processor is reset.
to a 1 has no effect.

context interrupts enabled.

Setting it to a 0 enables normal interrupts.

When set to a 0, OK to write to FIFO.

0
1 => no effect
NTR( TE.
DN580 CONTROL REGISTER
BIT NAME FUNCTION
15-8 RESERVED
7 INTERRUPT ENABLE When set to a 1,
When set to a 0,
6-4 RESERVED
3 VIDEO ENABLE When set to a 1,
When set to a 0,
2 RESET When set to a 0,
Setting this bit
1 RESERVED
0 CONTEXT SWITCH When set to a 1,
DN58Q STATUS REGISTER
BIT NAME FUNCTION
15 FIFO READY
When set to a 1,
DN5xx 10-8

FIFO not ready for input.
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14 DISPLAY MEMORY When
ACCESS OK When
13 NEW INSTRUCTION When
PENDING When
12 PARAMETER PASSING When
HANDSHAKE When
11 CONTEXT SWITCH When
HANDSHAKE When

10 RESERVED
9 HORIZONTAL BLANK When
When
8 VERTICAL BLANK When
When

7-0 RESERVED

set to
set to
set to
set to
set to
set to

set to

set to

set to
set to

LU T T T )

[T ]

1,
0,
1,

1,
0,

1,

0,
1,
o,
1,

OK to do a display mem access.
not OK.

instruction not in IR.
instruction is in IR.

OK to pass parameters.

not OK.

request has been recognized.
request not recognized.

horizontal blank occuring.
horizontal blank not occuring.
vertical blank occuring.
vertical blank not occuring.

00-0F - Disk commands:

00
01
02
03
04
05
06
07-0

Nop (ignored by controller

Seek

Read/write sector(s)

Format track
Read sector ID

Force ECC erro

(s) (into IOPBs)
Restore (to cylinder 0

x (s)

F Reserved (illegal disk commands

10-1F - Tape commands:

20-2F

20

Select tape dr
Select tape dr
Select tape dr
Select tape dr
Read status

Rewind to BOT

ive
ive
ive

0
1
2
ive 3

Erase entire tape

Initialize (retension) tape

Write block (s)
Write <count>
Read block (s)
Space forward
Space reverse
Space forward
Space reverse
Reset drive

~ Controller commands:

Reset controll

APOLLO CONFIDENTIAL. INTERNAL USE ONLY.

filemarks

<count> blocks

<count> blocks (not implemented)
<count> filemarks

<count> filemarks (not implemented)

er

10-9
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21
22
23
24
25
26

30-F

H

+02

+04

DN5xx

Execute controller diagnostics
Calibrate memory timing loop
Calibrate BX timing loop
Enable force underrun/overrun (on next command)
Disable " "
-2F Reserved (illegal commands)

F - Reserved (illegal commands)

-

=> controller interrupting (reset to get next interrupt)
=> enable controller interrupt

o

15 0

4

CONTROLLER STATUS l

15 8000 - controller busy

14 4000 - disk busy

13 2000 - tape busy

12 1000 -

11 0800 - disk op complete

10 0400 - disk status valid

9 0200 - tape op complete

8 0100 - tape status valid

7 0080 - DMA not at end of range

6 0040 - DMA overrun/underrun

5 0020 - memory parity during dma

4 0010 -

3 0008 - illegal controller command

2 0004 - controller timeout

1 0002 - controller diagnostic failed
0 0001 -

15 8 7 0
o et +

| DSK CNT |DSK STAT | # sectors to transfer, disk status
Frmmm e e +

01 Seek did not complete

02 Write fault

03 Unit not present

04 Sector not found

05 No index pulse

06 Drive not ready

07 No track 0O

08 Addr mark not found

09 ECC error in ID field

OA Correctable ECC error in dnta field
0B Uncorrectable ECC error in data field
0C Recovered ECC error (see dsk ecc_cnt)
0D Recovered overrun/underrun (see dsk_unr_cnt)
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o pmm e +
+06 |TAPE CNT |TAPE DRV | # blocks to transfer, tape drive #

Fommmm e pommm e +
08 | HEADER WORD CNT | (For tape, multiple blocks

Fom e + must all have the same length.)
oA | DATA WORD CNT I

B +
0C | HEADER END CNT | (disk or tape, will contain

Fommmm e — e e + ending counts for last two
0E | DATA END CNT | blocks transferred)

—

10 |[ID DRV 0 |- Drive 0 parameters

+= ——+= (for IDs, see DISK PARAMETERS)
12 | NUM CYLINDERS 0O |

+= B
14 | HEADS 0 |SECTORS 0|

o m e B +
16 | PRE-COMP CYL 0 |

18 Drive 1 parameters

1A | NUM CYLINDERS 1 |

Fommm e tommm e +
1C | HEADS 1 |SECTORS 1|
ommmmm e e +
1E | PRE-COMP CYL 1 |
Hmmmmmmmm e +

+20 controller ID
+22 |
——t- +

+24 | ECC CNT | UNR CNT | disk retry counters
+ ——pme +

+26 | DISK ECC OFFSET | offset to correction
+ +

+28 | DISK ECC MASK | mask
+ +
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DNSxx

15 8 7 0
fomm e o +
+2A |TAPE ST O|TAPE ST 1|  status from drive
+- s SRR
7 80 Status byte 0 bits
6 40 Cartridge not in place
5 20 Unselected drive
4 10 Write protected cartridge
3 08 End of media (EOM)
2 04 Unrecoverable data error
1 02 Bad block not located
0 01 Filemark detected
7 80 Status byte 1 bits
6 40 Illegal command
5 20 No data detected
4 10 Marginal block detected
3 08 Beginning of media (BOM)
2 04 Reserved for bus parity error
1 02 Reserved for end of recorded media
0 01 Power on/reset occurred
TAPE ST 0 TAPE ST 1 STATUS SUMMARY
11110001 00000000 Drive not ready (controller generated)
110X0000 00000000 No cartridge
11110000 00000000 No drive
10010000 X000X000 Write protected
10001000 00000000 End of media
100X0100 10001000 Read or write abort
100xX0100 00000000 Read error, bad blk transfer
100xX0110 00000000 Read error, filler blk transfer
100X0110 10100000 Read error, no data
100X1110 10100000 Read error, no data and EOM
100X0110 101X1XX0 Read error, no data and BOM
100X0001 00000000 Filemark read
XXXX0000 1100X000 Illegal command
XXXX0000 1000X001 Power on/reset
100xX0001 00010000 Marginal block detected
15 0
+- +
+2C | TAPE ERROR CNTR | tape error counter
+= +
+2E | TAPE UNDERRUN CTR | tape underrun counter
+- -+

+30 |CTLR TIMEOUT STATUS|

fm——

+32 |LAST CMD
mmmmmmm e ommmmm e +

————

10-12

timeout status

most recent command executed
P => precomp enabled
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+34 | DIAG ERROR LOC | location of diagnostic failure
E e L et +

+36 | DIAG ERROR SB | what data should have been
B et L +

+38 | DIAG ERROR IS | what data was
e +
31 16 15 8 7 0

+80 | CYLINDEROQ | - HEADO | SECTORO |

| HEADER ADDRESS 0 |

| DATA PPN 0 R ] CIWDD |

1F4 | CYLINDER31 | HEAD31 | SECTOR31 |
1 HEADER ADDRESS 31 |
| DATA PPN 31 | mmmm e CIWDD |
200 C - continue on error
I - interrupt when done
W - write (else read)
DD - unit number (00 or 01)
'ROL E FEAA
+
9E00 |CAL _CTL |CAL RD/WR| Calender control and

+ read/write registers

DISKTAPE VME ADDRESS MODIFIERS 9FQ00Q QFFABQQ

15 8 0
9F00  |LW|=—|M5|M4|M3|M2|ML|MO|~~|-=]|=-=]|=-=]==|M2|ML1|MO|
\ /\ / A\ /

Il 111 Supervisor sequential (not imp.)
Il 110 Supervisor program

It 101 Supervisor data

I 010 User program

I 001 User data

Il 000 state after reset

I

111 Standard (24 bits) addressing

101 short (16 bits)

001 Extended (32 bits)

LW = 1 => use 32-bit transfers
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EAULT FRAME

EAl

DN5xx

Refer to the FAULT FRAME section of CHAPTER T,
DN300,DN320,DN330 for this information. For DNS550
information, refer to the DN300/320 section; for
DN560/570/580 information, refer to the DN330 sections.

T

Refer to the FAULT TYPES section of CHAPTER 7,
DN300,DN320,DN330 for this information.
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FAULT VECTORS

Exception vector at [ 100400 | 0 ]

Addr Assi
00 000 Reset: Initial SSP
004 Reset: Initial PC
02 008 Bus Error
03 ooc Address Error
04 010 Illegal Instruction
05 014 Zero Divide
06 018 CHK Instruction
07 o1ic TRAPV Instruction
08 020 Privilege Violation
09 024 Trace
0A 028 Unimplemented instruction
0B 02c Unimplemented instruction
oc 030 (Unassigned, reserved)
oD 034 Coprocessor protocol violation
OE 038 Invalid Stack Format
0F-17 03c (Unassigned, reserved)
18 060 Spurious Interrupt
19-1F 064 Level 1-7 Auto-Vector interrupt level
19 064 SIO (rcv and =xmit) 1
1a 068 Display keyboard 2
1B o6c PEB 3
1c 070 VME 4
1D 074 VME bus error 5
1E 078 Timers 1,2,3 6
1F 07¢C Parity error 7
20-2F 080 TRAP Instruction Vectors
30 0co FP Branch or Set on Unordered cond (FPBSUN)
31 oc4 FP Inexact Result (FPINEX)
32 ocs FP Divide by Zero (FPDIVZ)
33 occ FP Underflow (FPUNFL)
34 0D0 FP Operand Error (FPOPER)
35 0D4 FP Overflow (FLOVFL)
36 op8 FP Signalling NAN (FPSNAN)
37-3F opc (Unassigned, reserved) - -
41 104 getc
42 108 putc
43 10C init_dsk
44 110 read_dsk
45 114 reload_font
46 118 pollc
47 11C quiet_ret
48 120 write_dsk
49 124 log_error
4a 128 crash
4B 12c led_update
4C-5F 130 -
60 180 VME pseudo-vectors 0 (unused)
61 184 ring 1
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62 188 disktape 2
63 18C display 3
64 190 - 4
65 194 pbu 5
66 198 - 6
67 19C - 7

68-6F 1a0 -

70-FF 1co -

ELOATING-PQINT FORMAT

Refer to the FLOATING-POINT FORMAT section of CHAPTER 7,
DN300,DN320,DN330 for this information.

E —~PQT. E TER. DN! 7
Refer to the FLOATING-POINT REGISTERS section of CHAPTER
7, DN300,DN320,DN330 for this information.

ERU_(DN550)

Refer to the FPU section of CHAPTER 7, DN300,DN320,DN330
for this information.

T REGISTER: MCSR.

DN5xx

Refer to the MEMORY CONTROL/STATUS REGISTERS (MCSR)
section of  CHAPTER 7, DN300,DN320,DN330 for this
information. For DN550 information, refer to the
DN300/320 section; for DN560/570/580 information, refer to
the DN330 sections.
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RY ER.

s w2 -
wa W2 i

w1 w2 w3

Up = CPU/Mem=2MB, Out Out = No memory expansion

Down = CPU/Mem=0.5MB Out In = Fully populated (APN 3354)
In Out = 1/2 po ulated (APN 4151)
in In = Not allowe:

MEMORY MANAGEMENT UNIT (MMU)

Refer to the MEMORY MANAGEMENT UNIT section of CHAPTER 7,
DN300,DN320,DN330 for this information. For DN550
information, refer to the DN300/320 section; for
DN560/570/580 information, refer to the DN330 sections.
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MONITOR TIMING (DN550/560)

19-inch Hitcahi and Ikegami

|Axis| Item | Duration | Frequency |
| | 1H | HORIZONTAL 1 | |
| | | FREQUENCY | 29.53 uSec | 33.855 KHz|
| H 4 + +

| O | H-FP | HORIZONTAL | | |
[ | FRONT PORCH | 0.75 uSec | n/a |
| I + + + +
| 2 | H-SYNC | HORIZONTAL | | |
1o | | SYNC | 2.75 uSec | n/a |
I N 4 + +

| T | H-BP | HORIZONTAL | | |
1 a | | BACK PORCH | 3.5 uSec | n/a |
I+ t t

| | H-BL | HORIZONTAL I | |
| | | BLANKING | 7.0 wuSec | n/a |
| + + + +

| | H-DISP | HORIZONTAL | | |
| | | DISPLAY AREA | 22.53 uSec | n/a |
| | v | VERTICAL | | |
| | | FREQUENCY 1 2.75 mSec | 78.4 Hz |
| + + + +

| v | V-FP | VERTICAL | | |
I E | | FRONT PORCH | 8.6 wuSec | n/a |
| R + + +

| T | V-SYNC | VERTICAL | | |
[ | | SYNC | 88.6 wuSec | n/a |
[ + +
| & | V-BP | VERTICAL | 1 |
'L | BACK PORCH | 708.0 uSec | n/a |
1 + + + +
| | V-BL | VERTICAL | | |
| | | BLANKING | 885.0 uSec | n/a I
| + + + +
| | V-DISP | VERTICAL | | I
| | | DISPLAY AREA | 11.865 mSec]| n/a |

:
\
»
\
|
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MONITOR TIMING (DN570

15-inch and 19-inch Panasonic

|Axis| Item | Duration | Frequency |
| | 1H | HORIZONTAL | | |
| | | FREQUENCY | 19.79 uSec | 50.519 KHz|
| B + + + +
| O | H-FP | HORIZONTAL | | 1
| R | | FRONT PORCH | 0.942 uSec | n/a |
[ + + +
| 2 | H-SYNC | HORIZONTAL | | |
| o | | SYNC | 1.88 uSec | n/a |
| N+ + + +
| T | H-BP | HORIZONTAL | | |
I a | | BACK PORCH | 1.88 uSec | n/a |
I L + + +
| | H-BL | HORIZONTAL | | |
| | | BLANKING |  4.71 uSec | n/a |
| + +

| | H-DISP | HORIZONTAL I [ |
| | | DISPLAY AREA | 15.08 uSec | n/a |
| | v | VERTICAL | | |
| | | FREQUENCY 1 16.67 mSec | 60.0 Hz |
| + +

| V | V-FP | VERTICAL | | |
I E | | FRONT PORCH | 79.18 uSec | n/a 1
| R + + + + +
| T | V-SYNC | VERTICAL i | |
| | SYNC | 79.18 uSec | n/a |
I c +

| A | V-BP | VERTICAL | | |
[ | BACK PORCH | 673.0 uSec | n/a |
| + + +
| | V-BL | VERTICAL | | |
| i | BLANKING | 831.0 uSec | n/a |
| + + + +
| | V-DISP | VERTICAL | | |
| | | DISPLAY AREA | 15.839 mSec| n/a |

APOLLO CONFIDENTIAL. INTERNAL USE ONLY.
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MONITOR TIMING (DN580)

19-inch Sony

|Axis| Item | Duration | Frequency |
+ + + + +
| | 1H | HORIZONTAL | | |
| | | FREQUENCY | 15.78 uSec | 63.357 KHz|
| H + + + + +
| O | H-FP | HORIZONTAL | | |
| R | | FRONT PORCH | 0.37 uSec | n/a |
1T+ + + +
| 2 | H-SYNC | HORIZONTAL | | |
1o | | SYNC | 1.71 uSec | n/a |
| N + + +

| T | H-BP | HORIZONTAL | | |
| a | | BACK PORCH | 1.79 uSec | n/a |
| L + +
| | H-BL | HORIZONTAL | | |
| | | BLANKING | 3.87 uSec | n/a I
| + + + +
| | H-DISP | HORIZONTAL | | |
| | | DISPLAY AREA | 11.91 uSec | n/a |
| 1 1v | VERTICAL | | |
| | | FREQUENCY 1 16.67 mSec | 59.99 Hz |
| + + +
| v | V-FP | VERTICAL | | |
I E | | FRONT PORCH | 47.35 uSec | n/a |
I R+ + + + +
| T | V-SYNC | VERTICAL | | |
[ | SYNC | 47.35 uSec | n/a |
|1 c + +
| A | V-BP | VERTICAL | | |
(| | BACK PORCH | 410.37uSec | n/a |
| + + + +
| | V-BL | VERTICAL | | |
| | | BLANKING | 505.1 uSec | n/a |
| ¥ N ‘ N
| | V-DISP | VERTICAL | | |
| | | DISPLAY AREA | 16.162 mSec]| n/a |
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| <=%=BL~ | <mm=mmmmmme X~DISP ========== >|

117171 i/////////////////////////////I
111171 V/1717777111117111717111111117)
+-+ ot +ot -
[ | [
| ==+ | +-—+
| I | |
X=FP=>| = | ==| == | <~x-BP |
[ I
| +--x-SYNC 1
i< 1x: >|

x =V or H

TER|

MULTIBUS CONTROL STATUS REGISTER [ A400 | FF7C00 ]

| +- Loopback data (see below)

~ XACK on time-out

- MB_BPRO (diag use only)

Enable early release (should be 0)
Time-out (when MULTIBUS master talking

to another MULTIBUS device; write 0

to clear)

o Watchdog Timer

Lookback enable -
Xchange sim (diag only)
Upper MULTIBUS Enable --
Lower MULTIBUS Enable
Force int enable (diag only) -
MULTIBUS Multiport Memory Lock Enable
Lock MULTIBUS Arbiter (asserted when 0) --
MULTIBUS INIT (asserted when 0)

(set to one to drop reset)
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MULTIBUS INTERRUPT CONTROL STATUS REGISTER [ A402 | FF7C02 ]

15 87 0

10000000000000000000| Mask for lines 7-0 |

(Interrupt level now in VME interrupt/ID register 5 following interr
acknowlege cycle.)

IE ER 4 F 7

15 TRANSMITTED 8 RECEIVED 0
T--I--|M5lM4IM3$M2IM1lMOI--I--I--I--I--|M2|M1|M0(
\ /\ / \ /

| 111 Supervisor sequential (not imp.)
| 110 Supervisor program

| 101 Supervisor data

| 010 User program

| 001 User data

1 000 sState after reset

111 Standard (24 bits) addressing
101 Short (16 bits)
001 Extended (32 bits)

MULTIBUS MAR [ 10000 | FF5000 1
31 16 15 0
S, 210|15]--| PPN (13:0) |

[
I

> Page is mapped

(See DSP80 spec for more info)

=> Page is read only (was 1)

LOOPBACK DATA

(No longer exists.)
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PAGE FRAME TABLE ENTRY (PFTE)

Refer to the PAGE FRAME TABLE ENTRY (PFTE) section of

CHAPTER 7,

DN300,DN320, for

PAGE TRANSLATION TABLE ENTRY (PETE)

Refer

to the
of CHAPTER 7,

PROM ENTRY PQINTS
100: dc.w
104: ac
108 ac
10c ac
110 ac
114 ac
118 ac
11c ac
120 ac
124 ac
128 ac
12c ac

this information.

PAGE TRANSLATION TABLE ENTRY (PFTE) section
DN300,DN320, for this information.

5,0

getc

putc
init_dsk
read_dsk
reload_font
pollc

quiet_ret
write_disk
log_error
crash
led_update
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5 => stingray

returns character in D1
prints character in D1
initialize disk

read a record from disk
reload font

returns character in D1,
else -1 in dl.w

quiet return to PROM

on/off
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RING REGISTERS

RING page at [ 9800 | OFF9CO00 ]

WRITE FUNCTION READ FUNCTION
15 0 15 0
+00 | TRANSMIT COMMAND | +00 | TRANSMIT STATUS |
+02 | RECEIVE COMMAND | 402 | RECEIVE STATUS |
+04 | TMASK | unused | +04 | TMASK | UNUSED |
+06 | DIAG COMMAND | +06 | DIAG STATUS |
+08 | RING | +08 | RING |
R R R + o - - = - = - - - == +
| o) | | ID (%) |
+0C | UNUSED |
(*) gate_array only. must be +0E | UNUSED |
written after a reset. + +
+10 | D3 | UNUSED |
+12 | D2 | UNUSED |
+14 | ID1l | UNUSED |
+ + +
+16 | D0 | UNUSED |
+ + +
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31 15 0
9820 |r RECEIVE HEADER ADDRESS )(X)(}(xzr(xxxmr (*)
9824 |Y RECEIVE DATA ADDRESS xxxxxxxxxx}
9828 T TRANSMIT HEADER ADDRESS xxxxxxxxxxlT
982C |Y TRANSMIT DATA ADDRESS xxxxxxxxxxi
9830 T RECEIVE HDR WORD COUNT | RECEIVE HDR END COUNT | (**)
9834 |Y RECEIVE DAT WORD COUNT [ RECEIVE DAT END COUNT |
9838 T(***))CMIT HDR WORD COUNT |7 TRANSMIT HDR END COUNT |
983C | TRANSMIT DAT WORD COUNT | TRANSMIT DAT END COUNT |

(*) low order 10 bits are ignored
(**) bits 15:10 of counts are ignored; read as junk
(***) bit 11 of transmit header count = 1 => data length = 0

\ /\ /
| 111 Supervisor sequential (not imp.)
| 110 Supervisor program
i 101 Supervisor data
|
|
I

010 User program
001 User data
000 State after reset

111 Standard (24 bits) addressing
101 Short (16 bits)
001 Extended (32 bits)

9840 Receive modifier (R/W)
9848 Tranmit modifier (R/W)
9850 Slave (PIO) modifier (W/0)
(bit 3 = 1 => longword transfers)
9860 LSB address counter (R/0O) (bits 9:0 of word)

Refer to the RING REGISTERS section of CHAPTER 7, DN300,DN320
for command and status definitions.
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SERIAL I/0O INTERFACE

DN5Sxx

Refer to the SERIAL I/O INTERFACE section of CHAPTER 7,
DN300,DN320, for this information.

(read to clear vme int)

BCOO unavailable
BCO2 ring
BCO4 disktape
BCO6 display (instruction queue done)
BCO8 display (vertical retrace)
BCOA pbu nnnn=level, llll=>device timeout
BCOC customer vme (?)
BCOE unused
AY E FF94

15 8 7 [

BC10 YI ---------------- | L7L6LSL4L3L2L1-~|

0-bit => that level is interrupting
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FFO4

15 TRANSMIT ADM 7 RECEIVE ADM O

BC20 |--~-AS5A4A3A2A1A0|------~--~. A2A1A0|

\ /\ / \ /

| I 111 Supervisor

| I sequential (not imp)
| I
1

110 Supervisor program
e ————— > 101 Supervisor data
I 010 User program
111 Standard (24 bits) 001 User data
101 Short (16 bits) 000 State after reset
001 Extended (32 bits)

MEMORY VA ISTER B 4
15 8 7 0
BC30 | | PWS251S0|
/' N\ /
/ 010 0.5 Mb
/ 011 1.0 Mb
/ 100 1.5 Mb
/ 101 2.0 Mb
/ 110 2.5 Mb
/ 111 3.0 Mb
PW = 1 => enable power off 000 State after reset

15 8
BC4O | == | == | == | == | == | == | == | == |
7 0
|LOOP| ELA| -- |FA23|FA22|FA21|FA20|FAl9]
15 8
BC50 | == | -- -= |EFBR|FBR3|FBR2|FBR1|FBRO|
7 ) 0

|FIR7|FIR6|FIRS|FIR4|FIR3|FIR2|FIRL|EFIR|
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VME ERROR REGISTERS [ BC6Q | FF9460 |

15 8
BC60 |BTO*|PAR*| AM5| AM4| AM3| AM2| AM1| AMO| add. mod
7 0
|A2 Al6|
15 0
BC70 |AlS 01 As*|
15 8

BC80 |DS1|DSO|WRT*|LWD* | DTACK* | BBSY* | SYSRS* | ACFAL* |

15 8

BC90 |BR3*|BR2*|BR1*|BRO*|BG3*|BG2*|BG1*|BGO*|

7 0

| IACK* | IR7* | IR6* | IRS* | IR4* | IR3* | IR2* | IR1*|
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CHAPTER 11

DSP80,DSP80A,DSPY0
ADDRESS SPACE (DSP80/80A) :
hysi vir
100400 traps [
400 PROM 400->3FFF (one-to-one)

14000 PROM2 -
100800 phys mem 100800->FFFFF
700000 ptt 700000->7FFFFF
380000 pbu 2nd half -
100000 md stk,data E00000
80000 pbu 1st half -
70000 pbu i/o ref FEO000->FET7FFF

10000 iomap FF5000->FF5FFF
A400 pbu ctl FF7C00
2800 1lpr FF8000
9800 ring 2 FF9C00
9000 DMA ctl FFA000
A000 calendar FFA400
8800 timers FFACO00
8400 sios FFB0O0O
8000 mmu FFB400
4000 pft FFB800->FFC7FF
ADDRESS SPACE (DSP90Q)

Refer to the ADDRESS SPACE (DN330) section of Chapter 7
for this information.
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oo 4 hmm——e +
| [ | SBUS
| CPU |==| MMU | 1
| (P | | | | | I
Fom—— + - + | | | | | I
+ + + + 4+ + + Il
| MAIN | | BOOT | | SIO | | REAL | | MMU | ||
| MEM | | PROM | | | | TIME | | CTL | ||
| [ [ I cx | | (BN
+ + 4 + + + 11
It [l
| +---8SI0 1 Il
Fm———— SIO 2 i
nl
I
|
| 1 |
| | |
| PAR | | DMA | | RING |
| T | | CTL | | CTL |
I ctL | | [ |
| |
line network
| printer
| MULTIBUS
< >

| | | | I
| | | | |
( Slots for Apollo and user-supplied devices)

DSP80/80A/90 11-2 APOLLO CONFIDENTIAL. INTERNAL USE ONLY.



CPU BOARD JUMPERS (DSP80/80A)

DSP80/A CPU Board (APNs 2422, 4834)

W7 W1 W2 we wi2

w10

w4 Wit

Wi w2 W3 w4 ws we W7 W8 we wio wit wi2
Up Up Up Up Up Up Down Down Down Down Up Right

CPU BOARD JUMPERS (DSE90)

DN330, DSPS0 CPU (APN 005373)

wa

w3
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DMA _CONTRQLLER
DMAC page at [ 9000 | OFFFA00 ]
The DMA controller is Motorola M68450.

9000-907F - ring receive header
9080-90FF - ring receive data
9100-917F - ring transmit
9180-91FF - Unused

Refer to the DMA CONTROLLER section of CHAPTER 7,
DN300,DN320,DN330 for more information.

EFAULT FRAME

Refer to the FAULT FRAME section of CHAPTER 7,
DN300,DN320,DN330 for this information. Use the DN300/320
sections for the DSP80/80A, and the DN330 sections for the
DSP90.

EAULT TYPES
Refer to the FAULT TYPES section of CHAPTER 7,
DN300,DN320,DN330 for this information. Use the DN300/320

sections for the DSP80/80A, and the DN330 sections for the
DSP90.
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FAULT VECTORS

Exception vector at [ 100400 | 0 ]

Vector Address Assi
00 000 Reset: Initial SSP
004 Reset: Initial PC
02 008 Bus Error
03 ooc Address Error
04 010 Illegal Instruction
05 014 Zero Divide
06 018 CHK Instruction
07 o1ic TRAPV Instruction
08 020 Privilege Violation
09 024 Trace
0A 028 Unimplemented instruction
0B 02c Unimplemented instruction
oc 030 (Unassigned, reserved)
oD 034 Coprocessor
OE 038 Invalid Stack Format
OF-17 03cC (Unassigned, reserved)
18 060 Spurious Interrupt
19-1F 064 Level 1-7 Auto-Vector interrupt level
19 064 SIO (rcv and xmit) 1
1A 068 (keyboard input) 2
1B 06C Ring 3
1ic 070 PBU 4
1D 074 Line printer 5
1E 078 Timers 1,2,3 6
1F 07¢C Parity error 7
20-2F 080 TRAP Instruction Vectors
30 oco FP Branch or Set on Unordered cond (FPBSUN)
31 0c4 FP Inexact Result (FPINEX)
32 ocs FP Divide by Zero (FPDIVZ)
33 occ FP Underflow (FPUNFL)
34 0D0 FP Operand Error (FPOPER)
35 0D4 FP Overflow (FLOVFL)
36 0D8 FP Signalling NAN (FPSNAN)
37-3F opC (Unassigned, reserved) - -
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- R R P

Refer to the FLOATING-POINT REGISTERS section of CHAPTER
7, DN300,DN320,DN330 for this information.

T, REGISTER: R

Refer to the MEMORY CONTROL/STATUS REGISTERS (MCSR)
section of CHAPTER 7, DN300,DN320,DN330 for this
information. Use the  DN300/320 sections for the
DSP80/80A, and the DN330 sections for the DSP90.

M EM N

Refer to the MEMORY MANAGEMENT UNIT section of CHAPTER 7,
DN300,DN320,DN330 for this information. Use the DN300/320
sections for the DSP80/80A, and the DN330 sectidns for the
DSP90.
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L TR T, R E

1 | Il | |
| \===mv==em/ \=mmee /| !
| | reserved | +- Loopback data (see below)
! | Fo—mm— XACK on time-out
| Bttt Current bus master:
| 0 - DSP80
| 1-5 - contoller in slot 1-5
1} (bottom slot is 1)
B Watchdog Timer

Lookback enable

Xchange sim (diag only)
Upper MULTIBUS Enable -
Lower MULTIBUS Enable -
Lock enable for memory
MULTIBUS Multiport Memory Lock Enable-
Lock MULTIBUS Arbiter (asserted when 0) ---=--—--=-- +
MULTIBUS INIT (asserted when 0) +

(set to one to drop reset)
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INTE: P N’ E! 4

15 8 7 0

| Int lines 7-0 | Mask for lines 7-0 |

MULTIBUS MAP [ 10000 | FF5Q00 1

15 11 015 0
115114113 |12| MULTIBUS PPN | unused |
\--/
|
Swap Mode:

[
(I
[
[ See DSP80 spec for more info
[

[

| 1 => Page is read-only

1

1 => Page mapped

47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 32

INIT (Reset)

BHEN

Memory Cycle

Read Cycle --
XACK
Reserved for MULTIBUS Address(23:20) ---+
MULTIBUS Address (20:16)

1
|
!
|
|
|
|

o —— — ———

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

| | | | I | | | | | | | | | | | |

MULTIBUS Address (15:0)

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
|

| | | | | | | I

| | | | | | | |

MULTIBUS Data (15:0)
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PAGE FRAME TABLE ENTRY (PFTE)

Refer to the PAGE FRAME TABLE ENTRY (PFTE) section of
CHAPTER 7, DN300,DN320,DN330 for this information.

PAGE TRANSLATION TABLE ENTRY (PFTE)

Refer

to the

PROM ENTRY POINTS
100: dc.w
104: ac
108 ac
190c ac
110 ac
114 ac
118 ac
11c ac
120 ac
124 ac
128 ac
12c ac

RING REGISTERS
Refer

PAGE TRANSLATION TABLE ENTRY (PFTE) section
of CHAPTER 7, DN300,DN320,330 for this information.

3,0

getc

putc
init_dsk
read_dsk
reload_font
pollc

quiet_ret
write_disk
log_error
crash
led_update

3 => DSP80, no aux info
returns character in D1
prints character in D1
initialize disk

read a record from disk
reload font

returns character in D1,
else -1 in dl.w

quiet return to PROM

on/off

to the RING REGISTERS section of CHAPTER 7,
DN300,DN320,DN330 for this information.

SERIAL I/O INTERFACE

The

DSP80,DSP80A uses

only the Signetics SC2681 DUART

(there is no keyboard interface).

Refer to the SERIAL I/O INTERFACE section of CHAPTER 7,
DN300,DN320,DN330 for SIO information.

APOLLO CONFIDENTIAL. INTERNAL USE ONLY.

11-9

DSP80/80A/90



RE P.

physical

100400
400
100000
100800
100000
8000
8400
8800
8900
9000
9100
9200
9300
9400
9500

0
4000000
8000000
C000000
20000
22000
40000
4D000
50000
51000
51400
51800
51C00
57C00
58000
58400
59000
59400
59800
59C00
5BCOO
5D800
5DC00
5E800
5EC00
5F800
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traps

prom

phys mem
phys mem
debug data
mmu/cpu
sios

timers
calendar
DMA1

DMA2

DMA page reg
Parity ppn
PICl (ints)
PIC2 (ints)
DMMU RP
DMMU TB
DMMU TB flush
DMMU status
PMMU

68881 FP

i/o bus (i/o addrs 000-3ff => 40000-6FFFF)

win

tape

ring page
ring page
ring page
ring page
sio3
ethernet brdl
ethernet brd2
ring page 5
ring page
ring page
ring page
parellel
Mono

Mono page 2
Color

Color page 2
flp

Bw N e

o 3o

CHAPTER 12

DN3000

virtual

0

400 (1-to-1)
100000->4FFFFF

100800
3C00000
3FFB400
3FFB000
3FFAC00
3FFADOO
3FFA000
3FFA100
3FFA200
3FFA300
3FF9000
3FF9100

[cpu space

[cpu space

[cpu space

[cpu space

[cpu space

[cpu space

3FFA800
3FF9C00
3FF6800
3FF6C00
3FF7000
3FF7400

3FF5C00
3FF6000
3FF7800
3FF7C00
3FF8000
3FF8400

3FF9400
3FF9800
3FF9400
3FF9800
3FFA400

12-1

3]
3]
3]
3]
3]
31

I/0 Bus

1a0
200
220
228
230
238

300
308
320
328
330
338

3BO
3B8
3D0
3D8
3F0

DN3000



5FC00 sio2

A0000 ‘dsp_mem color 3FA0000->3FBFFFF

FAQ0000 dsp_mem mono 3FA0000->3FDFFFF
100000-8FFFFF main mem

900000->FFFFFF AT-compatible memory space

Every 8 bytes of the bus i/o space (0-3FF) is mapped to one page
of DN3000 space. Formula for translating AT-compatible bus i/o
address to DN3000 bus is: (AT_addr/8) * $400 + $40000

BEEPER
The beeper is in the DN3000 keyboard and is accessed by writing to
SIO line O. Transmit following sequence to turn tone ON:

SFF $21  $81 $00

It will go off automatically after 300 milliseconds.

Transmit following sequence to turn tone OFF:
$FF $21  $82 $00
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ALEND.

RANGE
oo +
00 + SECONDS + 0-59
B +
01 + SECONDS ALARM + 0-59
ommmm e m e +
02 + MINUTES + 0-59
B +
03 + MINUTES ALARM + 0-59
ommmmm e +
04 + HOURS + 0-23
Fmmm e +
05 + HOURS ALARM + 0-23
e +
06 + DAY of WEEK + 1-7
B e +
07 + DATE of MONTH + 1-31
B e D +
08 + MONTH + 1-12
R +
09 + YEAR + 0-99
Fommmm e +
0A +
VS ——
0B +
+-
0C + UNUSED REGISTER +
+-
0E-11 + CHECKSUM + 50 bytes of battery backed up RAM
Fmmm e + used by diagnostics for config info
12-15 + VALID PATTERN +
e m e +
16-1D + MEM BOARD ARRAY +
o mm e +
1E-21 + NODEID +
o m e + bit
22-25 + DEV BIT ARRAY + <=0 = flp
Fomm e + 1 = ctape
26 + RING TYPE + 2 = win
fomm e ———— + 3 = fpu
27 + DISP TYPE + 4 = ring
Fommm e + 5 = user device
28 + DISK TYPE + 6 = ethernet
e + 7 = serial/parallel board
29-3F + UNUSED +
o e +
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ISET| 0 | 0O ] 0} O | OO0 1]O0]|

1=> abort current update, allow initialization.

{ defined in /os/ker/os_cal_asm.asm }

CARTRIDGE TAPE [ 50000 | 3FFOC0Q 1

Data Register (read) [5000Q0 3EF9C00
Drive status information is

through the data register after
sent.

Tape Status Byte 0

7 6 5 4 3 2 1 0

| 0 |noclusd|wp |eomjude|bnl|fm |

| | |
| | |
| | |
| |

|

| 1=> Unselected drive
1=> Cartridge not in place

|
|
|
|
|
|
|
0=> Status byte 0

DN3000 12-4

returned as a

series of 6 bytes
read status command is

| | 1=> Filemark detected
| 1=> Bad block not located
I 1=> Unrecoverable data error
| 1=> End of media (EOM)

| 1=> Write protected cartridge
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7 6 5 4 3 2 1 o

1 |illjnod|mgn|bom|bpe|erm|por|

| | | | 1=> Power on/reset occurred
| | | 1=> Reserved for end of recorded media
| | 1=> Reserved for bus parity error
| 1=> Beginning of media (BOM)
1=> Marginal block detected
1=> No data detected
1=> Illegal command
=> Status byte 1

| |
| |
| |
| |
| |
|

I
!
|
|
|
|
[
1:

Status 0 Status 1 STATUS SUMMARY

11110001 00000000 Drive not ready (ctlr generated)
110X0000 00000000 No cartridge

11110000 00000000 No drive

10010000 X000X000 Write protected

10001000 00000000 End of media

100x0100 10010000 Read abort

100xX0100 10001000 Write abort

100xX0100 00000000 Read error, bad blk xfer
100X0110 00000000 Read error, filler blk xfer
100X0110 10100000 Read error, no data
100X1110 10100000 Read error, no data and EOM
100X0110 101X1XX0 Read error, no data and BOM
100X0001 00000000 Filemark read

XXXX0000 1100X000 - Illegal command

XXXX0000 1000X001 Power on/reset

100xX0001 00010000 Marginal block detected

Tape Status Byte 2 = high byte of data error counter
Tape Status Byte 3 = low byte of data error counter
Tape Status Byte 4 = high byte of underrun counter
Tape Status Byte 5 = low byte of underrun counter

| cmd type | cmd data |

Command types:

000 MMM Select

001 00MMM  Position

010 00000 Write Data

011 00000 Write File Mark
100 00000 Read Data

101 00000 Read File Mark
110 00000 Read Status

111 Reserved
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7 6 5 4 3 2 1 0

|rst|req|ien|dni]| not used |

| | | 1=> Enables DONE int, dni = 0 masks DONE int
| | 1=> Enables interrupts. .

| 1=> Request to LSI chip.

1=> Reset controller microprocessor.

|irq|rdy|exc|don|dir| not use: |

| | | | 1=> Direction, indicates direction of bus

| | | | is from controller to DN3000.

| | | 1=> Done, from DMA logic.

| | 0=> Exception, from LSI chip.

| 0=> Ready from LSI chip.

0=> Interrupt request flag, ‘or’ of rdy and exc, and done
if dni is set.

DMA Regi r
Start DMA (DMAGO). Any write to this register will cause DMAGO to
be active.

D! R Regi r

Reset DMA (RSTDMA). Any write to this register will cause RSTDMA
to be active.

{ defined in /os/ker/ct.pas }
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CONFIGURATION

The block diagram below shows the major components of the DN3000
cpu and memory system, AT-compatible bus, and peripherals.

: SIO PROM : :TIMER :
; 7 v v v
; CPU ; MMU
; ;v ; ; - v
R e Ammmmm v
v v
_________ v CALENDAR : v
v : v
FP ===  mmmmmsooeeeee v
v
————————— v
: : v
. DMA : RAM v
v
_____________ v
DN3000 bus v v v
v
: Bus Interface
v AT-compatible Bus

APOLLO CONFIDENTIAL. INTERNAL USE ONLY. 12-7 DN3000



15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

| 0 | 0 |mto|uto|dto|pdm|pio|cto|pe3|pe2|pel|pel| ip| fpl|iot| nm]
| | A\ /

i/o bus <=1 | | |
mem space timeout 1=> parity I
error |
(failing byte) |
|

|

|

|

|

|

|

|
Coproc bus <=1 |
timeout |
|

=1

|

|

|

I

|

|

|

i/o bus DMA < |

timeout |

| int pending <=1
1

I
|
|
|
|
|
|
|
l
|
Parity.during DMA <= |

| |
| |
| |
| |
| |
| |
| |
| I
| |
| |
| |
I fp owner trap <=1 i
=1 1

IO parity error <
(on i/o bus ref) i/o bus i/o cycle <=1
timeout

!
|
|
|
|
|
!
|
|
|
!
|
|
|
i
normal mode <=1

|
|
|
|
|
|
|
|
|
|
|
|
1
|
|
1

on-board CPU timeout <=
(ref to non-existent mem)
To clear bus timeouts or parity conditions from status register,
write to the status register. This register is readonly. It will
respond to byte mode access.

¢ 1 Regi ; 8100 | Q3FFBSQ0 1

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

11d7]1d6|1d511d4{1d3|1d2|1d1|1d0|pe3|pe2|pel|pel| dg| fp|rsalnme|
\ /\ /1
| | 1
1=> led off I |
force parity err <=1 |
(bytes 3-0) |
enable diag mode <=1

enable fp owner trap <=

reset on-board devices <=1

non-maskable interrupt enable <=1

| | |
[ | |
! | |
| | |
| | [
| | I
1 | |
|

Neither RSA nor the reset instruction reset the SIO lines.
Non-maskable interrupts must be enabled to receive parity errors.
This register is write-only (the BSET instruction may not be used
to turn bits on and off). It will respond to byte mode access.
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R INTR( D FEA!

7 6 5 4 3 2 1 0

| 0| 0 lint|dma|slc| ph|dir|avl]

| i |
| 1 1=> available for transfer
| 1=> transfer to host
i 0=> transfer from host
1=> command phase
1 0=> data phase
1=> controller selected
=> dma request
interrupt request

|
[
|
I
|

P

|
|
I
|
|
|
|
|
1=>

Write anything to this register to RESET controller.

01 01 01 01 311 j21 331 341

4+ — 4
v

| | | |

| | | 1=> jumper4 in place
1 | 1=> jumper3 in place

| 1=> jumper2 in place

1=> jumperl in place

Write anything to this register to generate controller select.

01011010/ 0] 0 |dmalint]|

| |
| 1=> enable interrupt
1=> enable dma

+ — 4
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Command/Data/Status Register [ 4DQQQ | 3FFA80Q 1

All commands are given by moving 6 bytes to the command/data
register. The copy command is the only exception which requires

10 bytes.

Every command sequence has three phases:
Command phase

Data in/out phase
Status phase (pertains to command op only, not hardware status)

Command Phase
7 6 5 4 3 2 1 0
| BYTE O|Command Class| Op code I
I ===l I |
| BYTE 1|MSB | LUN | Head Number |
| ICYL | I |
| |===== |====1 |
| BYTE 2| Cyl.High | Sector Number Il
| | | |
| BYTE 3| Cylinder Low |
| | |
| BYTE 4| Interleave or Block Count |
| | |
| BYTE 5| Control Byte |
Control Byte Format
7 6 5 4 3 2 1
| =l al o 0 0] s s |
| [ \ /
| i drive type and step option:
| | 0 0 0 unknown drive. 3 ms per step
| | 0 0 1 N/A
| H 0 1. 0 25 usec per step
| | 0 1 1 50 usec per step
| | 1 0 0 200 usec per step
| | 10 1 70 usec per step
| | 1 1 0 3 ms per step
| | 11 1 3 ms per step
| 1=> disable ECC retries
1=> disable Retries
Status Phase Byte
7 6 5 4 3 2 1 0
101t d1 0101 0]el00
| | 1=> error condition, check sense.
| = winchester drive number
1=> winchester status
0=> tape status
DN3000 12-10
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Error and Operation Codes

Error codes:

Drive errors

No Index signal from Winc $01

No seek complete $02
Write Fault $03
Drive not ready $04
No track zero found $06
Seek in progress 508

Data errors

ID Read error $10
Uncorrectable Data error $11
ID address Mark not found $12

Sector not found $14
Seek error $15
Sequencer/DMA failure $16
Write protected $17
Correctable Data error $18

Bad track

Command errors

$19

Invalid Command $20
Illegal disk address $21
Illegal Func for Drv Type $22
Volume Overflow $23

Diagnostics errors

R2AM error

$30

Program Memory chksm err $31
Processor Test error $32
Winc control test error $33

Error codes ’xx

MD driver as:

’ are returned by

Op Codes:

Test Drive Ready
Recalibrate
Request Sense
Format Drive
Read Verify
Format Track
Format Bad Track
Read

Write

Seek

Initialize

Read from Sector Buffer
Write Data to Sector Buffer
Assign Alternate Track

Copy

Read to Sector Buffer

RAM Diagnostic

Read ID Device Control Block

Drive Diagnostic

Controller Internal Diag

Read Long
Write Long

sense_status and reported by

DISK operation ERROR: xx recordnum unit type

APOLLO CONFIDENTIAL. INTERNAL USE ONLY.
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$00
$01
$03
$04
$05
$06
$07
$08
$0a
$0B
soc
$O0E
$OF
$10
$20
$30
SEO
SE2
SE3
SE4
$E5
SE6

DN3000



Floppy [ SF800 | 3FFA400 1
Digital Output Register [SF802 | 3FFA4Q02 ] write only

7 6 5 4 3 2 1 0

| reserve | BEN | AEN | ENB|RST | XXX | SLC|

1 | | l | |

1 | | | | 1=> Drive select
1 | I 1=> Reset

1 | 1=> Enable interrupts and DMA
! 1=> Drive motor B enable
1

=> Drive motor B enable

1. F804 FFA404

7 6 5 4 3 2 1 0

|RQM|DIO|EXM|CB |D3B|D2B|D1B|DOB|

| | | 1 | 1 1=> FDD 0 in Seek Mode
| | | I | 1=> FDD 1 in Seek Mode
| ! | | 1=>FDD 2 in Seek Mode

| i | 1=> FDD 3 in Seek Mode

| 1] 1=> BUSY, Read or Write Command in process
| 1=> Execution mode for non-DMA transfers

| => I/O Direction, 1 = Data Reg to Processor, 0 =
| Processor to Data Reg.

1=> Data register ready to send/receive data from

Processor.

|
|
|
|
|
!
1

Status information is returned as a series of bytes from the
data register after completion of a command. The result phase
of most commands produce status register 0,1,2. Recalibrate,
Specify, and Seek return no status information. Sense drive
status returns status register 3 and Sense interrupt status
returns status register 0 only.
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Status Register ( S5F805 3FFA405

Returned at the end of a command through the data address.

7 6 5 4 3 2 1 0
| I C |[SE |EC |[NR |HD |US1|USO|
\ /1 | | | | |
| | I | | | 1=> Unit Select 0 Status
I | ! | | 1=> Unit Select 1 Status
| | | | | fails to occur after 77 Step Pulses
I | 1 | 1=> Head 1 0=> HEAD 0O
| | | 1=> Not Ready
I 1 1=> Equipment check or Track 0 Signal
| 1=> Seek Completed
|
[¢] 0 => Normal Termination of Command
0 1 => Abnormal Term {command Started, not completed}
1 0 => 1Invalid Command{ command issued never started }
1 1 => Abnormal Termination{ FDD went not ready during

7 6 5

command execution }

3

2 1 0

|ECY| O |DE

|OR

|

0

IND |NW |MA

| I 1=> missing address mark
| 1=> write protected
1=> no data found

1=> overrun

|
|
|
|
| 1=> data error
1

=> end of cylinder error

2 1 0

| 0 ICM |DD |WC |SH |SN [BC |MD |

|
|
|
|
|
|
1=>

|
|
|
|
|
1
de

| | 1=> missing addr mark in data field

| 1=> bad cylinder
1=> scan not satisfied

1=> scan equal hit

1=> wrong cylinder

=> data error in data field

eleted data-address mark encountered
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7 6 5

|FT |WP |RDY|TRO|TS |HD |UN1|UNO

| | |
| I |
| | |
| | |
| | |
|

| | | | 1=> unit 0 select
| | | 1=> unit 1 select
| | 1=> head address
| two sided from drive
track 0 from drive

| ready from drive

| write protect from drive
fault status from drive

|reserve|PN

6|PN4 |PN2|WP2|WPL|WEO|

7 6 5

| | | 1=> Write precomp 0

| 1 1=> Write precomp 1

| 1=> Write precomp 2
| 1=> Interface pin 2 (density & speed control)
1=> Interface pin 4

=> Interface pin 6

r nl 7 FFA4Q7

4 3 2 1 0

|DCH|WG |HD3|HD2|HD1|HDO|UN1|UNO|

|
i
|
|
t

|
|
|
|
|
|
|
1

=>

DN3000

| | | | 1=> unit 0 select
| | | 1=> unit 1 select

| | 1=> Head select 0

i 1=> Head select 1

1=> Head select 2

|

|

|

I

|

| 1=> Head select 3/ Reduced write current
1=> Write gate

Diskette changed
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7 6 5 4 3 2 1 0

| UNUSED |TRN RTE| transfer rate

0 500 KBPS
1 300 KBPS
0 250 KBPS
1 N/A

(defined in /os/ker/flp.pas)
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DISPLAY (COLOR) [ 5SE8QQ | 3FF240Q 1
Display memory [ AQ000 | 3FFAQ0Q 1

4 planes, each 1024x1024 (1024x800 visible)

Iblk| vb|syn|rmc|alt| ad|hck|lok]|

|
|
!
|
|
!
|
0=>

0=> composite sync

0=> okay to load LUT (100us

0=> horiz sync clock (diagnostics)

| 0=> a-d conversion done (diagnostics)
1 x=> alternating BLT state
1=> read-mod-write cycle reg’d

0=> vertical blank

composite horiz and vert blank

1. r
7 6 5 4 3 2 1 0
fojpojo0f101 110410101

DN3000
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Raster Op Register (write only) 5E802 3FF940Q2

Used to specify the raster operation for each of the 4 planes.

15 14 13

12 11 10

9

8 7 6 5 4 3 2 1 0

1zp31rp3|rp3|xp3|rp2|rp2|rp2|rp2|rpl|zpl|rpl|rpl|rp0|rp0|xp0|rp0|

$0
$1
$2
$3
$4
$5
$6
$7
$8
$9
$A
$B
sc
$D
$E
$F

7 6

Source

Source

Source
(-Source)

Source
Source
Source
Source

Source
—-Source
(-Source)

Source

Zero
AND Destination
AND (-Destination)
AND Destination
Destination
XOR  Destination
OR Destination
NOR Destination
XNOR Destination
-Destination
OR (-Destination)

OR

Destination

NAND Destination

One

2

1 0

|md2|mdl |md0| s4| s3| s2| sl| sO]

\

/

\

/

Signed shift count (positive is right-shift)

=> Selects blt and memory access mode
000 => CPU destination BLT
(bus write to provide disp mem addr,
bus read to get data)
=> Alternating BLT
(alternating bus writes provide src/dest addrs,
second write provides Write-enables)
=> Vector or fill mode
(bus write to provide Write-enables and addr
=> CPU source BLT
(bus write to provide src data,
bus write to provide Write-enables and addr)
=> Double access BLT {fastest BLT mode}
(bus write to provide src addr on address lines,
dest addr on data lines (16-bit WORD offset)
=> Normal access to display memory

001

010

011

100

111
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R«

7 6 5

3 2 1

|adb|dvc|dhc|ren|rst |dpclsyg

|ven|

O — - — —

|
|
|
|
|
1
|
|
|
|
|
1

>

1=> raster op enable,

| software use:

1=> video enable

1=> enable sync generator (normal = 1)
0=> diagnostic pixel clock (normal = 1)
watched by hardware only when syg = 0

1 => inuse

0=> reset sync generator (normal = 1)

raster op spec in ROP reg

disable horiz clock (normal = 1)
watched by hardware only when syg = 0

|

|

|

I

|

|

|

I

|

0=> disable vert mode clock (normal =1)
watched by hardware only when syg = 0

=> additive blt or normal memory access

0=> select plane 0

| 0=> select plane 1

Any combination of destination planes may

set source to all ones (used for vectors)

(normal use)

Regi r EC04
7 6 5 4 3 2 1 0
| 01 0 ispalspb|dp3|dp2|dplidp0]
\ /\ /1 | | |

| | | | |

| | |

| | | 0=> select plane 2

| | 0=> select plane 3

| |

| | selected.

| => Source plane selection:

| 00 => Plane 0

| 01 => Plane 1

| 10 => Plane 2

| 11 => Plane 3

=> BLT source control:
00 =>
01 => replicate 4 1lsb of data bus
10 => replicate lsb of shifter
11 => use source data unchanged

DN3000 12-18
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FF
Initializes the 8255A chip. Set just once per system reset.

7 6 5 4 3 2 1 0

11010101010} 010]

+— +

1 => set all ports to basic output mode

To initialize and set normal access to display memory (no blts):

Chip_reg = $80 set all ports to basic output mode
Misc_cntl = $8B enable display, normal memory access
Plane_sel = $CE select plane 0 for normal memory access
Blt_cntl = $EO set for normal memory access, no shift
rite-en R wr

0=> writing enabled.
1=> writing disabled.

Used to select the pixels within a word to be modified for all

display memory-write operations. For normal writes, this
register should be cleared (all pixels enabled).

Lookup Table Registers

Red LUT Register : [ 5EC01 | 3FF9801 ]
Green LUT Register : [ 5EC03 | 3FF9803 ]
Blue LUT Register : [ 5EC05 | 3FF9805 ]

Layout of each register:
7 6 5 4 3 2 1 0

a3| a2| al| a0| d3| d2| d1] doO|

\ / N\ /
1 |
Address in LUT Data to be loaded

Both registers and LUTs are write—oply. LUTS can be loaded only
during the vertical blanking period. When LOK=0 in status
register, there is sufficient time to load all 16 locations of the
three LUTs.
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W,
WRITE:
7 5 4 3 2 1 0
101 0101101 1|=x]|=x]|
\ /
|
Input Channel Select:
00 => Red Video Output
01 => Green Video Output
10 => Blue Video Output
READ:
7 5 4 3 2 1 0
| x| x| x| x| x| x| x|
\ /
|
Results encoding:
00 => 0.00 volts
01 => 0.01 Volts
80 => 1.28 Volts
FF => 2.55 Volts
DN3000 12-20
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DISPLAY (MONQCHROME) [ 5D8QQ | 3FF9400 1
Display memory [ FA0000 | 3FFAQQQ ]

2048x1024 (1280x1024 visible)

Iblk] vb| hs|rmc|alt| vs|hck| vd|

| | | | | | | 0=> video data (diagnostics)
I I | | | I 0=> horiz sync clock (diagnostics
| | | | | 0=> vertical sync (diagnostics)
| | | | => alternating BLT state
I | I 1=> read-mod-write cycle req’d
| | 0=> horizontal syn (diagnostics)
I 0=> vertical blank

0=> composite horiz and vert blank

Used to specify the raster operations.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

| not used lrpv|rpv|rpv|rpv|

Definitions for rp values same as color controller.

BLT Control Register [ SEC0Q | 3FF9800 1

Same as color.
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7 6 5 4 3 2 1 0

|inv|bl7|dhc|ren|rst|{dpc|syglven)

] 1=> video enable

| |

1 | 1=> enable sync generator (normal = 1)
| 0=> diagnostic pixel clock (normal = 1)

| watched by hardware only when syg = 0

| software use: 1 => inuse
0=> reset sync generator (normal = 1)
1=> raster op enable, raster op spec in ROP reg
disable horiz clock (normal = 1)
watched by hardware only when syg = 0
> BLT Mode 4 destination address bit 17 (syg =1)
| when syg=0, disable vert mode clock (diagnostics)
Inverse Video Control (0=> 1 is black, 0 is white)
(1=> 0 is black, 1 is white)

O — — —

U
v

|
|
|
|
|
|
|
I
|
|

1
|
|
|
|
|
|
|
!
0=

=> BLT source control:
00 => set source to all ones (used for vectors)
01 => replicate 4 1lsb of data bus
10 => replicate lsb of shifter
11 => use source data unchanged (normal use)

hip Init Regi EFF
Same as color.
e 1 . . 1 [ 5800 JFF9400

Same as color.
{ color4_$disp_regs in /us/ins/coloré4.ins.pas }
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1 FF,

DMA control uses two Intel 8237 DMA Controller Chips. The first
supports only 8 bit transfers (channels 0-3) and the second
supports 16 bittransfers (channels 5-7). Channel 4 is used to
cascade channels 0-3 to the cpu and so is not available for dma.
(defined in /os/ker/dma.pas)

Channel Usage

Chip 1 [ 9000 | 3FFA000 ] Chip 2 [ 9100 | 3FFA100 ]
CHO avail CH4 cascade for chip 1
CH1 SDLC option CH5 avail

CH2 floppy CH6 avail

CH3 avail CH7 avail

lack|drglsltlpriltim|ctl|hld|mmc]|
| I |
| | 1=> memory to memory enable
| 1=> hold enable
1=> controller disable
i 1=> compressed timing
| 1=> rotating priority
1=> extended write selection
1=> DREQ sense active low
> DACK sense active high

| | i |
I | I I
1 l | |
| | | |
| |
|
!

I
|
|
|
|
|
|
|
1=

Irq31rg2|rqllrq0ite3|tc2|tclitcl]

I ! I | |

I | 1 | 1=> chan 0 has reached TIC
| | | 1=> chan 1 reached IC

I | 1=> chan 2 has reached TIC

| 1=> chan 3 has reached TC

|
|
|
!
1
I 1=> chan 0 requesting service

|
|
|
|
!
|
| 1=> chan 1 requesting service

I
|
|
|
I
|
!
! 1=> chan 2 requesting service
1=> chan 3 requesting service
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1 0101 0] 0] 0 |msk|channel]
\ /

|=> select channel 0-3
=> enable channel
=> disable channel

o ——

7 6 5 4 3 2 1 0

10101 01 0 [c3m]c2m|clm|cOm|

| | | 1=> disable chan 0
| | 1=> disable chan 1

| 1=> disable chan 2

1=> disable chan 3

| mode |ads|aut|trnsfr |channel]

\ / I\ /\ /

| | |=> channel select
| | | 00 verify transfer
I
|

|===>| 01 write transfer
| 10 read transfer
| | 11 illegal
1=> auto-initialize enable
1=> address decrement select
00 demand mode
01 single mode
10 block mode
11 cascade mode

|
|
I
|
|
I
|

[
__Yy_

Clear Byte Pointex 900D/910D

This register must be written to (any value) before loading
address and count registers.
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DMA_Page Registers 9200 3FFA200

The DMA chips support only 16-bit addressing, but the system
supports 24 bits of physical address. To supply the extra bits of
addressing required, 8 one-byte page registers are provided.
Each byte is loaded with the high 8 physical address bits for its
corresponding DMA channel. Note that DMA can operate on a maximum
of 1024 bytes (each channel has only ONE page register).

Addresses of the DMA page registers (note the non-order):

9207 page register for CHO
9203 page register for CH1
9201 page register for CH2
9202 page register for CH3
920B page register for CH5
9209 page register for CH6
920A page register for CH7
T ND_FAl TYPE

Refer to the FAULT FRAME section of CHAPTER 7, DN300,320 for this
information.
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FAULT VECTORS

Exception page at [ 100400 | 0 ]

Vector Address Assignment
00 000 Reset: Initial SSP
004 Reset: Initial PC
02 008 Bus Error
03 ooc Address Error
04 010 Illegal Instruction
05 014 Zero Divide
06 018 CHK Instruction
07 01c TRAPV Instruction
08 020 Privilege Violation
09 024 Trace
(029 028 Unimplemented instruction
0B 02c F-line trap (co-processor)
oc 030 (Unassigned, reserved)
0D 034 Co-processor protocol violation
OE 038 Invalid Stack Format
0F-17 03c (Unassigned, reserved)
18 060 Spurious Interrupt
19-1E 064 Auto vectors 1-6 (unused)
1F 07C Parity Error non-maskable level 7
20-2F 080 TRAP Instruction Vectors
30 oco Floating Point Branch Set on Unord Cond.
31 ocs Floating Point Inexact Result
32 ocs Floating Point Divide by Zero
33 occ Floating Point Underflow
34 0Do Floating Point Operand Error
35 0D4 Floating Point Overflow
36 0D8 Floating Point Not a Number
37-3F 0oD8 (Unassigned, reserved)
40-9F 100 User Int Vectors - used for prom entry pts
a0 280 IRQ0 - Timers 1,2,3
Al 284 IRQ1 -~ Sio lines (2 ports)
A2 288 IRQ2 =- Ring
A3 28C IRQ3 - PIC 2 to PIC 1 (unseen by software)
A4 290 IRQ4
AS 294 IRQS5 - Tape
A6 298 IRQ6 - Floppy
a7 29C IRQ7
A8 2A0 IRQ8 - Calendar
A9 2R4 IRQ9 - Ethernet board 1
AA 2a8 IRQ10 - Ethernet board 2
AB 2AC IRQ11l - PC-board primary
AC 2BO IRQl2
AD 2B4 IRQ13 - Diagnostic Interrupt
AE 2B8 IRQ14 - Winchester
AF 2BC IRQ1S5 - PC-board alternate
B8-FF 2co User Int Vectors -- unused

FLOATING=PQINT REGISTER
Refer to the FLOATING-POINT REGISTERS section of CHAPTER 7,
DN300,DN320,DN330 for this information.
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IT R IST. r 1 E

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

ENER FAILING PEN

+ — 4

The upper two bits must be masked off.

{ type mmu_$parity ppn in /os/kins/term.pvt.pas }

BL, TERRI INTR ER 4 F91
Master: [ 9400 | 3FF9000 ] Slave: [ 9500 | 3FF9100 ]

There are two Intel 8259A interrupt control chips, the master
takes interrupt request lines 0-7; the slave responds to lines
8-15 and is cascaded through request line 3 of the master. This
is a complicated chip. Only features used are described.

{ defined in /os/ker/pbu.pas }
Bort 0 (+000)

Write ’0A’ then read Interrupt Request Register at same loc:
7 6 5 4 3 2 1 0
I7| I6| I5| I4| I3| 12| I1| I0|

1=> channel is requesting interrupt.

Write 0B’ then read In-service Register at same location:
7 6 5 4 3 2 1 0
| s6| sS5| s4| s3| s2| s1| s0|

1=> channel interrupt has been accepted.

s7

Write 720’ (non-specific EOI) to this register to acknowledge
and clear highest level In-service Request.

Port 1 (+001)

Interrupt mask register:
7 6 5 4 3 2 1 0

| M7| M6| M5| M4| M3| M2| M1| MO|

1=> channel is masked (ints inhibited)
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r Initiali

Interrupt vectors are programmed to start at $280.

Master
Port
Port
Port
Port
Port

Slave

On slave interrupt,

IRQ8-1

DN3000

Port
Port
Port
Port
Port

IRQ
IRQ
IRQ
IRQ

4
5
6
7

[

400

PR HPOW

9500
0

1
1
1
1

| 03FF9000 ]
ICW1 = 19 {level triggered, need ICW4}
ICW2 = A0 {vector byte value for ints at $280+}
ICW3 = 08 {have slave at IRQ3}
ICW4 = 01 {normal EOI, 8086 mode}
OCW1l = FF {mask all ints till further notice}
| 03FF9100 ]
ICW1l = 19 {level triggered, need ICW4}
ICW2 = A8 {vector byte value for ints at $2A0+}
ICW3 = 03 {am slave with ID 3}
ICW4 = 01 {normal EOI, 8086 mode}
OCWl = FF {mask all ints till further notice}

IRQ8

IRQY9

IRQ10
IRQL1
IRQ12
IRQ13
IRQ14
IRQLS

Device

timers

sio

ring

slave pic to master
calendar

ethernet board 1
ethernet board 2

pc option primary

winchester
pc option alternate

tape
floppy

EOI slave first, then master. The priority of

5 is higher than IRQ4-7 since they use the second PIC which
is slaved to the master at IRQ3.
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N - - -

The DN3000 ring board has an 8K WORD buffer for xmitting/rcving

msgs. There is room for 7 rcv msg buffers (each lk bytes of
header and 1k bytes of data) and 1 xmit msg buffer of the same
size. In the OS, msgs to the network protocol gate array for

initialization use the xmit buffer. There is only one read/write
port to the buffer (RAM_DATA) and one address register
(RAM_ADDR) . The buffer is read or written by setting the
ram_addr and doing sequential word reads/writes to the ram_data
port. After setting ram_addr, the first word read should be
discarded.

RING REGISTERS

Bus Addr Phy AEGIS When Read When Written
220 51000  3FF6800 Node_ID3 (msb) SOFT_RCV_REQ
222 51002 3FF6802 Node_ID2 XMIT_ACK
224 51004  3FF6804 Node_ID1 RCV_ACK
226 51006  3FF6806 Node_IDO (lsb) TIMO_ACK
228 51400 3FF6C00 (unused - PROM) ERR_BITS_CLR
22a 51402 3FF6C02 (unused - PROM) GPS_CLR
22¢ 51404 3FF6C04 (unused - PROM) SOFT_XMIT_REQ
22E 51406 3FF6C06 (unused - PROM) LERR_CLR
230 51800 3FF7000 (unused - PROM) -
232 51802 3FF7002 (unused - PROM) -
234 51804 3FF7004 (unused ~ PROM) -
236 51806  3FF7006 (unused - PROM) -
238 51C00 3FF7400 (unused - PROM) -
23A 51C02 3FF7402 (unused - PROM) -
23c 51C04 3FF7404 (unused - PROM) -
23E 51C06 3FF7406 Node_ID_CHECKSUM -
320 59000  3FF7800 BOARD_TYPE BOARD_RESET
322 59002  3FF7802 *1 XMIT_ADDR XMIT_ADDR
324 59004 3FF7804 *2 XMIT_ABORT/RCV_ADD RCV_ADDR
326 59006 3FF7806 *1 RAM ADDR RAM_ADDR
328 59400 3FF7C00 MISC_STAT MISC_CMD
32a 59402 3FF7C02 XMIT_STAT XMIT_CMD
32¢C 59404 3FF7C04 RCV_STAT RCV_CMD
32E 59406 3FF7C06 RAM DATA RAM DATA
330 59800 3FF8000 RCV_HDR_CNT RCV_HDR_CNT
332 59802 3FF8002 RCV_PKT_CNT RCV_PKT_CNT
334 59804 3FF8004 RCV_MAX_CNT RCV_MAX_CNT
336 59806  3FF8006 CNT_CO_CNTR CNT_CO_CNTR
338 59C00 3FF8400 XMIT_HDR_CNT XMIT_ HDR_CNT
33a 59C02 3FF8402 XMIT_ PKT CNT XMIT_PKT_CNT
33C 59C04  3FF8404 BAD_PKT_CNT BAD_PKT_CNT
33E 59C06  3FF8406 CNT_C1_CNTR CNT_C1_CNTR

*1 Registers are write only for the two-board version.
*2 Two-board version: XMIT_ ABORT.

Single-board version: RCV_ADDR.

(Single-board abort is clear xmit_enable in xmit_cmd.)
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RING COMMAND AND STATUS REGISTERS

MISC STS (read) [ 59400 | 3FF7C00 1

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Inct |tmo|xby|rbyliov|rlk|esblbpel x | x | x | x |gps| xi| ri|tmi|

+ ==t
| sticky good pkt <=1 | | |
1 XMIT intr pending <=0 i |
| RCV intr pending <=0 |
1 GA timeout intr pending <=0
1=> sticky bi-phase error
| 1=>sticky elastic store buffer error
| 1=> rcv lock error
1 1=> initialize overrun
| 0=> rcv busy

| 0=> xmt busy

1=> timeout
=>network connect

| | | | | |
| | | | | |
| | | | | |
| I | | | |
| | | | | |
| | | |
| | |
I |
|

|
|
|
|
|
|
|
i
i
|
I
0

RCV_STS (read) [ 59404 | 3FF7CQ4 ]

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

| pelcpd|wak|icp| de|pke|akpl|ife|nct|ren|rby|bpelesb|rc2ircl|xrcO|
I | 1=> bi-phase error
| | (phs_rs) | |

l ! | |

! ! | !

1 1 | | | 0=> rcv busy | |
| | | | 1=> rcv enable | | |
| | | 0=> network connect | |
| | 1=> ife | 1 1 |
| 1 (overrun or controller error)
| 1=> ack parity error | | |

| (ackparerr rs) |
1=> packet error |

| (pkt_err/ackbyte_errbit_rs)
| 1=> data error (crc_rs) i

I | |
I | !
1 | 1
| | !
| | 1
| | |
| I 1
| | |
I | |
| | |
| 1

|

|
|
|
|
|
|
|
|
|
|
|
|
|

| 1=> icopy 1
| 1=> wak i
1=> copied |
protocol error (timeout_rs) I
elastic store buffer error (esb_rs) <=1
rcv counter output bit 2 <=1
(pkt exceeded max_rcv_cnt)
rcv counter output bit 1 <=1
(data rcv in progress)
rcv counter output bit 0 <=
(hdr rcv in progress)

|
|
|
|
|
|
|
|
| |
| |
| |
| |
| |
I |
| |
1=> |
|
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g
o
"
]
"
M

| x labt| x |nct|xen|ibylxby! x | x |xt1l[xt0]
\ /o |
! | |

XMIT status bits 6-0 (see below) |
I
|

|
|
!
I !
1=> protocol error I}
network connect <= 0 I
xmt enable <=1
initialize busy <=0
xmt busy <=0
xmt tag bit 1 <=0
xmt tag bit 0 <=

I | i |
! | | I
| | | 1
I 1 | 1
1 1 ! |
| I I !
1 | | |
! I |
| !
!
0

xmt tags indicate transmitter state:
00=> msg complete
01=> data being transmitted
11=> hdr being transmitted

If protocol error bit is 0, bits 14-8 have this definition:
15 14 13 12 11 10 9 8

| 0 |cpdlwak|icp|pke| de|abt|ife|

! | |

| | x=> interface error IFF abt =1

i i (1=>xmit_underrun, O=>controller_err)
I 1=> packet aborted. check ife

1=> data error (crc_error)

i 1=> packet error (pkterr/ackbyte_errbit)

i 1=> icopy

1=> wak

| I
| |
| |
| |
| |
|

|

|

1=> copied

I |
I |
I |
| !
| |
I

If protocol error bit is 1, bits 14-8 have this definition:
15 14 13 12 11 10 9 8
| 1 |tmo|syn|ern|frm|akp|abt|ife]
i | | x=> interface error IFF abt =1
1 [ | (1=>rcv_overrun, O0=>controller_err)
] [ 1=> packet aborted. check ife
I 1=> ackbyte parity error (ackpe)
1=> from error (ferr)
1=> error rtn (no_return)
1=> sync error
=> timeout in Gate Array

|
I
|
|
|
|
|
1
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

0 | 0 tbpminct|tdl|td2|lpb] 0 | 0 | 0 } O | O} O (O] O]

Fo— 4

| | | | 1=> digital loopback enable
| | | 1=> txdiag2

| | 1=> txdiagl

| 1=> network connect

1=> bad packet marking enable

Except for diagnostics, txdiagl, txdiag2, and digital loopback
enable should be zero. Bad packet marking enable is only
operational on the single board version.

RCV CMD (write only) 59404 3FF7C04
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

10101010 zcvl 01071010

1=> receive enable

+ — +
o
°
-
-
-
-
o

Set 'rcv’ to 0 to abort an enabled receive.

KMIT CMD (write only) [ 59402 | 3FF7C02 1

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

|fen|tenline| 0 | 0 | 0 | 0 | O 1 O1 O] 0101011010101
I | 1=> initialize enable
] 1=> transmit enable

1=> force transmit

Force Transmit flag is a modifier to Transmit Enable, not a
separate command. Set ‘ten’ to 0 to abort an enabled transmit in
the single board.

XMIT ADDR / RCV_ADDR / RAM ADDP
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 Q
| a7 a6| a5| a4| a3| a2| al| aO|a15|314|ai3|a12|a11|a10| a9l a8]|

These registers are write-only in the 2-board version.
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CQUNTER REGISTERS

The packet counters:
RCV_HDR_CNT [+800] RCV_PKT_CNT [+802] RCV_MAX CNT [+804]
XMIT_HDR_CNT [+C00]  XMIT PKT CNT [+C02] BAD_PKT_CNT [+C04]
are implemented with Intel 8254 Chips.

To load values into counters, first load CNT_Cx_CNTR with:
$3000 before loading rcv_hdr_cnt
$7000 before loading rcv_pkt_cnt
$B000 before loading rcv_max_cnt

The counters are then written with successive word accesses:
1sb in high byte of word
msb in high byte of word

To read values from counters, first load CNT_Cx_CNTR with:
$C200 before reading rcv_hdr_cnt
$C400 before reading rcv_pkt_cnt
$C800 before reading rcv:max_cnt
or $CE00 to prepare to read all three
The counters are then read with successive word accesses:
status in high byte of word
1lsb in high byte of word
msb in high byte of word

Hardware Packet Types:
80 broadcast
40 hw_diag
20 thank you
10 please
8 paging
4 user
2 sw_diag
1
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RING SOFTWARE STATUS INFQ

RING_$SEND_STAT_T and its relationship to software counters

RING_$SEND_STAT_T: Counted in: Reported by NETSTAT in:
8000 copied rd.xmitcnt Xmit count
4000 wacked rd.xmit_wack WACKs
2000 nacked rd.xmit_nack NACKs

rd.xmitent
1000 forced

800 delay_added rd.delay_in Delay swtchd IN/OUT
400 didn't return rd.xmit_nortn Xmit Timout
200 ring down rd.broken = true
100 overrun rd.xmit_overrun Xmit overrun
* 80 bus error rd.xmit_bus Xmit Bus error
40 error rd.xmit_error or Xmit Pkt error
rd.xmit_ackpar Xmit Ack par
ring_$unexpected xmit_stat (sometimes)
* 20 biphase error rd.xmit_modem and Xmit modem err
ring_$xmit_biphase
10 not connected
8 looped back
* 4 esb error rd.xmit_modem and Xmit modem err
ring_$xmit_esb
rd. = ring_$data

RING_$SEND_STAT_T and its relationship to DN3000 HW status
RING_$SEND_STAT_T: Generated by Status in XMIT_STS:

8000 copied NO errors AND cpd AND icp
( [tmo_copy_xs, rerr_icopy_xs])
Some error but cpd AND NOT pe
(copied by someone)
([tmo_copy_xs] AND NOT [protocol_err_xs])

4000 wacked NOT pe AND wak
(NOT [protocol_err_xs]) AND [serr_wak_xs])
2000 nacked NOT pe AND NOT icp

(NOT [protocol_err_xs]) AND NOT
[rerr_icopy_xs])
1000 forced
800 delay_added
400 didn't return pe and (tmo or syn or ern or frm)
( [protocol_err_xs] AND THEN [tmo_copy_xs]
or [serr_wak_xs] or [rerr_icopy xs] or
[ferr_pkterr_xs])
200 ring down

100 overrun abt AND ife ([abort_xs,iferr_ xs])
* 80 bus error
40 error pe AND akp (([protocol_err_xs,ackpe_derr_xs])

NOT pe AND pke AND icp
([ferr_pkterr_xs,rerr_icopy_xs])
* 20 Dbiphase error
10 not connected nct ([discon_xs])
8 looped back
* 4 esb error
* Status not defined for DN3000 transmits
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SIO [ 8400 | 3FFB000O ]

Same as first chip of DN460 (CHAPTER 9), except for the definition
of the output port register in which the dtr_b bit has moved.
Channel A is the

keyboard, Channel B is the single sio line. The chip is also
used to provide timing for memory refresh.

TIMERS 8800 3FFACO00

Same as all previous systems (defined in /os/kins/time/pvt.pas).
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APPENDIX A - ASCII CHARACTER SET

oct  hex dec oct  hex dec oct  hex dec
00 00 NUL 00 60 30 0 48 | 140 60 96
01 01 SOH 01 61 31 1 49 | 141 61 a 97
02 02 STX 02 62 32 2 50 142 62 b 98
03 03 ETX 03 63 33 3 51 143 63 ¢ 99
04 04 EOT 04 64 34 4 52 144 64 4d 100
05 05 ENQ 05 65 35 5 53 145 65 e 101
06 06 ACK 06 66 36 6 54 146 66 f 102
07 - 07 BEL 07 67 37 7 55 147 67 g 103
10 08 BS 08 70 38 8 56 150 68 h 104
11 09 HT 09 71 39 9 57 151 69 i 105
12 OA NL(LF) 10 72 33 58 152 6A 3 106
13 0B VT 11 73 3B 59 153 6B k 107
14 0C FF 12 74 3¢ < 60 154  6C 1 108
15 0D CR 13 75 3D = 61 155 6D m 109
16 OE RRS 14 | 76 3E > 62 156 6E n 110
17 OF BRS 15 | 77 3F ? 63 157 6F o 111
20 10 RCP 16 100 40 64 160 70 p 112
21 11 XON 17 101 41 A 65 161 71 g 113
22 12 HLF 18 102 42 B 66 162 72 r 114
23 13 XOFF 19 103 43 C 67 163 73 s 115
24 14 HIR 20 104 44 D 68 | 164 74 t 116
25 15 NaK 21 105 45 E 69 165 75 u 117
26 16 SYN 22 106 46 F 70 166 76 v 118
27 17 ETB 23 107 47 G 71 167 77 w 119
30 18 CaN 24 110 48 H 72 170 78 x 120
31 19 EM 25 111 49 I 73 171 79y 121
32 1a SUB 26 112 4a J 74 | 172 7A 2 122
33 1B ESC 27 113 4B K 75 | 173 7B [ 123
34 1C Fs 28 114  4C L 76 174 7C¢ | 124
35 1D GS 29 115 4D M 77 175 70 ) 125
36 1E RS 30 116 4E N 78 176 7E 7 126
37 1F Us 31 117 4F O 79 177 7F DEL 127
40 20 sp 32 120 50 P 80

41 21 ! 33 121 51 Q 81

42 22 34 122 52 R 82

43 23 4 45 123 53 S 83

44 24§ 36 124 54 T 84

45 25 % 37 125 55 U 85

46 26 & 38 126 56 V 86

47 27 39 127 57 W 87

50 28 ( 40 | 130 58 X 88

51 29 ) 41 | 131 59 ¥ 89

52 2A * 42 | 132 s5A 2z 90

53 2B + 43 | 133 5B [ 91

54 2c , 44 | 134 5C \ 92

55 2D - 45 | 135 5D ] 93

56 2E 46 | 136 S5E " 94

57 2F / 47 | 137  5F _ 95
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APPENDIX B — POWERS OF TWO

2%*n n hex
1 0 1
2 1 2
4 2 4
8 3 8
16 4 | 10
32 5 | 20
64 6 40
128 7 80
256 8 100
512 9 | 200
1024 | 10 400
2 048 | 11 800
4 096 | 12 1000
8 192 | 13 | 2000
16 384 | 14 4000
32 768 | 15 8000
65 536 | 16 1 0000
131 072 | 17 2 0000
262 144 | 18 4 0000
524 288 | 19 8 0000
1 048 576 | 20 10 0000
2 097 152 | 21 | 20 0000
4 194 304 | 22 | 40 0000
8 388 608 | 23 | 80 0000
16 777 216 | 24 | 100 0000
33 554 432 | 25 | 200 0000
67 108 864 | 26 | 400 0000
134 217 728 | 27 | 800 0000
268 435 456 | 28 | 1000 0000
536 870 912 | 29 | 2000 0000
1 073 741 824 | 30 | 4000 0000
2 147 483 648 | 31 | 8000 0000
4 294 967 296 | 32 | 1 0000 0000
8 589 934 592 | 33 | 2 0000 0000
17 179 869 184 | 34 | 4 0000 0000
34 359 738 368 | 35 | 8 0000 0000
68 719 476 736 | 36 | 10 0000 0000
137 438 953 472 | 37 | 20 0000 0000
274 877 906 944 | 38 | 40 0000 0000
549 755 813 888 | 39 | 80 0000 0000
1 099 511 627 776 | 40 | 100 0000 0000
2 199 023 255 552 | 41 | 200 0000 0000
4 398 046 511 104 | 42 | 400 0000 0000
8 796 093 022 208 | 43 | 800 0000 0000
17 592 186 044 416 | 44 | 1000 0000 0000
35 184 372 088 832 | 45 | 2000 0000 0000
70 368 744 177 664 | 46 | 4000 0000 0000
140 737 488 355 328 | 47 | 8000 0000 0000
281 474 976 710 656 | 48 | 1 0000 0000 0000
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/SYSTEST/SSR_UTIL, 5-17
-A-

access, 1-9
Account header, 2-12
Account record, 2-12
acct_$Sheader in
acct.ins.pas, 2-12
acct_Srecord_t in
acct.ins.pas, 2-12
ACL entry, 2-2
ACL header record, 2-1
ACL record, 2-1
acl_S$entry in acl.ins.pas, 2-2
acl_$hdr in acls.pvt.pas, 2-1
acl_Srep in acls.pvt.pas, 2-1
ACLS STRUCTURE, 2-1
ACL Header Record, 2-1
ACL Record, 2-1
ACL Entry, 2-2
ACTIVE OBJECT TABLE, 1-2
ACTIVE OBJECT TABLE HEADER, 1-
ACTIVE SEGMENT TABLE, 1-3
ADDRESS SPACE,
DN300/320, 7-1
DN330, 7-1
DN400/420/600, 8-1
DN460/660/DSP160, 9-1
DN550, 10-1
DN560/570/580, 10-2
DSP80/80a, 11-1
DSPY0, 11-1
DN3000, 12-1
physical address space, 3
virtual memory, 3-3
ADDRESSING MODES, 3-1
AEGIS, 1-1
AEGIS ERROR CODES, 4-1
AEGIS SYSTEM RELATIONSHIPS, 1-
20T, 1-2
aote_t in vm.ins.pas, 1-2
Apollo DEBUG Commands, 5-2
AST, 1-3
AST page maps, 1-5
aste_t in vm.ins.pas, 1-3
AT BUS DEVICES, 6-1

—B-

BAT, 2-2

bat_blk in vol.ins.pas, 2-2
bat_hdr_t in vol.ins.pas, 2-3
BEEPER (DN3000), 12-2
blk_hdr_t in base.ins.pas, 2-8
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BLKTYP, 2-8
BLOCK AVAILABILITY TABLE
(BAT), 2-2
BLOCK AVAILABILITY TABLE
HEADER, 2-3
BLT REGISTERS,
DN300/320/330, 7-8
DN400/420/600, 8-2
DN460/660/DSP160, 9-2
BOOT ERRORS (PROM), 4-17
BOOT FILES,
see SYSTEM BOOT FILES
BOOT PROM DIAGNOSTIC ERROR
CODES (EXCEPT 020), 4-18
DN330, 4-20
DSP90, 4-21
DN5xx-T, 4-21
DN560/570/580, 4-22
DN3000, 4-23
BOOT SHELL COMMANDS, 5-1

-C-

CACHE (DNx60), 9-2

CACHE CONTROL REGISTER (DN330), 7-2

CACHE ADDRESS REGISTER (DN330), 7-2

CALENDAR (DN3000), 12-3

CALLING SEQUENCE, 3-4

CARTRIDGE TAPE (DN3000), 12-4

Channel Control Block, 6-15

CLOCK, 1-6

clock_t in base.ins.pas, 1-6

clockh_t in base.ins.pas, 1-6

CONDITION CODES, 3-~5

CONDITIONAL TESTS, 3-6

CONFIGURATION,
DN300/320/330, 7-3
DN400/420/600, 8-2
DN460/660/DSP160, 9-3
DN5xx, 10-2
DSP80/80A/90, 11-2
DN3000, 12-7

CPU CONTROL/STATUS REGISTER

(DN3000), 12-8

CRASH ANALYSIS, 5-15

-D-

DB (MACHINE LEVEL DEBUGGER), 5-3
Lights Program, 5-5

db_$ecb_rec in

/us/debug/db.debug$.ins.pas, 3-7

dcte_t in io.ins.pas, 1-7

DEBUG COMMAND EXTENSIONS, 5-2
Apollo DEBUG Commands, 5-2
Options to
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DEBUG Commands, 5-2
Definitions, PEB, 7-25
DEVICE ADDRESSES (PIO), 6-1
dir_entry t in name.pvt.pas, 2-5
dir_t in name.pvt.pas, 2-4, 2-6
Directory entry, 2-5
Directory entry block, 2-5
Directory header, 2-6
Directory information block, 2-4
Directory overview, 2-4
DIRECTORY STRUCTURE, 2-4
Directory overview, 2-4
Directory information block, 2-4
Directory entry, 2-5
Directory entry block, 2-5
Directory header, 2-6
Notes on directories, 2-7
DISK BLOCK HEADER, 2-8
DISK CONTROLLER (DN3xx), 7-4
DISK CONTROLLER (DN3000), 12-9
DISK CONTROLLER TABLE ENTRY, 1-7
DISK PARAMETERS, 6-1
DISK/TAPE/CALENDAR CONTROLLER, 10-9
DISK VOLUME TABLE ENTRY, 1-8
DISK/VOLUME FORMAT, 2-9
DISK_$ERROR_INFO, 2-8
DISPLAY BOARD JUMPERS,
DN4xx, 8-5
DN6xx, 8-6
DNSxx, 10-4
DISPLAY (COLOR, DN3000), 12-16
DISPLAY (MONO, DN3000), 12-21
DISPLAY CONTROL AND STATUS
REGISTER (DCSR),
DN300/320/330, 7-8
DN400/420/600, 8-8
DN460/660, 9-6
DMA Control/Status
Registers, 8-44
DMA CONTROLLER (DN3xx and DSP80),
7-10
DN300/DN320/330, address space, 7-1
BLT registers, 7-8
cache control register, 7-2
cache address register, 7-2
configuration, 7-3
disk (floppy/Winchester)
controller, 7-4
display control and status
register, 7-8
DMA controller, 7-10
fault frame, 7-14
fault types, 7-17
fault vectors, 7-18
floating-point format, 7-19
floating-point registers, 7-20
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FPU, 7-21

MCSR, 7-22

MMU (DN300/320), 7-23

MMU (DN330), 7-24

PFTE, 7-27

PTTE, 7-27

Prom entry points, 7-28

ring registers, 7-28

SERIAL I/O INTERFACE, 7-32
DN3000, address space, 12-1

beeper, 12-2

calendar, 12-3

cartridge tape, 12-4

configuration, 12-7

cpu c¢sr, 12-8

disk controller, 12-9

display (color), 12-16

display (mono), 12-21

fault frame and type, 12-25

fault vectors, 12-26

floating-point registers, 12-26

parity error register, 12-27

programmable interrupt

controller, 12-27

ring registers, 12-29

sio, 12-35

timers, 12-35
DN400/DN420/DN600, address space,

8-1

configuration, 8-2

display board jumpers, 8-3

display BLT registers, 8-6

display control and status

register, 8-8

fault frame, 8-11

fault types, 8-11

fault vectors, 8-12

floating-point format, 8-13

floppy controller, 8-13

1/0 map, 8-15

MCSR, 8-15

memory board jumpers, 8-17

MMU, 8-19

monitor timing, 8-22

PEB, 8-24

PFTE, 8-23

PID/PRIV Register, 8-20

PTTE, 8-23

Ring/Disk, 8=32

SERIAL I/O INTERFACE, 8-47
DN460/DN660/DSP160, address space,

9-1

AST page maps, 1-5

BLT REGISTERS, 9-2

cache, 9-2

configuration, 9-3
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control panel register, 9-4
CPIO status register, 9-4
CPU Control Register, 9-2
display board jumpers, 9-6
dispaly control ans status
reg, 9-6
fault frame, 9-6
fault types, 9-7
fault vectors, 9-8
floating-point format, 9-9
floating-point registers, 9-9
floppy controller, 9-10
mapped segment table (MST), 1-10
MCSR, 9-10
memory board jumpers, 9-11
micro machine control
register, 9-5
MMU, 9-13
monitor timing, 9-14
region register arrays, 9-13
ring/disk, 9-14
segment map, 9-13
SERIAL I/O INTERFACE, 9-14
DN5xx, address space,
DN550, 10-1
DN560/570/580, 10-2
configuration, 10-2
CPU board jumpers, 10-3
display board jumpers,
DN550/560, 10-4
DN570, 10-5
DN580, 10-6
display registers, 10-7
disk/tape/calendar controller,
10-9
fault frame, 10-14
fault types, 10-14
fault vectors, 10-15
floating-point format, 10-16
floating-point registers, 10-16
FPU, 10-16
MCSR, 10-16
memory board jumpers (DN550), 10-17
MMU, 10-17
monitor timing,
DN550/560, 10-18
DN570, 10-19
DN580, 10-20
multibus registers, 10-21
PFTE, 10-22
PTTE, 10-23
PROM entry points, 10-23
ring registers, 10-24
SERIAL I/0 INTERFACE, 10-26
VME registers, 10-26
DSP80/80A/90, address space, 11-1

APOLLO CONFIDENTIAL. INTERNAL USE ONLY. Index-5



configuration, 11-2

CPU board jumpers, 11-3

DMA controller, 11-4

fault frame, 11-4

fault types, 11-4

fault vectors, 11-5

floating-point registers, 11-6

MCSR, 11-6

MMU, 11-6

multibus registers, 11-6

PFTE, 11-9

PTTE, 11-9

PROM entry points, 11-9

ring registers, 11-9

SERIAL I/O INTERFACE, 11-9
dvte_t in disk.pvt.pas, 1-8

Early acknowledge field, 1-19
ENTRY CONTROL BLOCK (ECB), 3-7
entry_block_t in
name.pvt.pas, 2-5
ERROR CODES AND MESSAGES, 4-1
AEGIS ERROR CODES, 4-1
BOOT ERRORS (PROM), 4-17
DIAGNOSTIC ERROR CODES,
4-18 to 4-24
MNEMONIC DEBUGGER ERROR
CODES (PROM), 4-24
SYSBOOT ERROR CODES, 4-25
EVENT COUNT, 1-8
eventcount_t of base.ins.pas, 1-8
EXCEPTION ERROR STACK FRAME,
see FAULT FRAME
EXCEPTION TYPES,
see FAULT TYPES
EXCEPTION VECTORS,
see FAULT VECTORS

-F-

FAULT DIAGNOSTIC RECORD, 1-9

FAULT FRAME,
DN300/320, 7-14
DN330, 7-15
DN400/420/600, 8-11
DN460/660/DSP160, 9-6
DN5xx, 10-14
DSP80/80A/90, 11-4
DN3000, 12-25

FAULT TYPES,
DN3xx, 7-17
DN400/420/600, 8-11
DN460/660/DSP160, 9-7
DN5xx, 10-14
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DSP80/80A/90, 11-5
DN3000, 12-25
FAULT VECTORS,
DN3xx, 7-18
DN400/420/600, 8-12
DN460/660/DSP160, 9-8
DN5xx, 10-15
DSP80/80A/90, 11-5
DN3000, 12-26
fault_$bus_info_t in
fault.ins.pas, 8-11
fault_$diag_t in
fault.ins.pas, 1-9
FILE MAP, 2-10
FILE SYSTEM, 2-1
FILENAME SUFFIXES, 3-7
FLOATING-POINT FORMAT,
DN320/330, 7-19
DN400/420/600, 8-13
DN460/660/DSP160, 9-9
DN5Sxx, 10-16
FLOATING-~POINT REGISTERS, 7-20, 9-9
FLOPPY CONTROLLER,
DN3xx, 7-4
DN400/420/600, 8-13
DN460/660/DSP160, 9-11
FPU, 7-21, 10-16

~H-
Header Registry Record, 2-11
-T-

I/0 MAP, 6-5, 8-15

I/0 MAP ALLOCATION, 6-4

infoblk_hdr_t in

name.pvt.pas, 2-4

INSERT FILES,
acct.ins.pas, 2-12
acl.ins.pas, 2-2
acls.pvt.pas, 2-1
base.ins.pas, 1-6, 1-8, 2-8
disk.pvt.pas, 1-8
eventcount_t of

base.ins.pas, 1-8

fault.ins.pas, 1-9
io.ins.pas, 1-7
mmap.pvt.pas, 1-12
name.pvt.pas, 2-4 to 2-6
ppo.ins.pas, 2-12
procl.pvt.asm, 1-14
rgy.ins.pas, 2-14
sbase.ins.pas, 2-14
vm.ins.pas, 1-2 thru 5, 1-11
vol.ins.pas, 2-2, 2-3, 2-18,
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to 2-25
INTERRUPT VECTORS,
see FAULT VECTORS

—-K-

KEYBOARD, 6-6

880 keyboard - map, 6-6

880 keyboard chart -
physical, 6-7

880 keyboard chart -
translated (user mode), 6-8
low-profile Model I

keyboard - map, 6-9
low-profile Model I

keyboard chart - physical, 6-10
low-profile Model I

keyboard chart -

translated (user mode), 6-11
low-profile Model II
keyboard - map, 6-12
low-profile Model II
keyboard chart - ASCII, 6-13
low-profile Model II

keyboard chart -

keystate mode, 6-14

-1-

Lights program, 5-5
lv_label t in vol.ins.pas, 2-18

~M-

MACHINE LEVEL DEBUGGER, 5-3
MAGTAPE CONTROLLER, 6-15
system configuration pointer
(at xxxFF6), 6-15
system configuration block,
6-15
channel control block, 6-15
parameter block, 6-16
MAPPED SEGMENT TABLE (MST), 1-10
MAPPED SEGMENT TABLE ENTRY (MSTE),
1-11
MEMORY BOARD JUMPERS,
DN400/420/600, 8-17
DN460/660/DSP160, 9-11
DN550, 10-13°
MEMORY CONTROL/STATUS REGISTERS
DN300/320, 7-22
DN330, 7-23
DN400/420/600, 8-15
DN460/660/DSP160, 9-10
DN550, 10-12
DSP80/80A, 11-6
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MEMORY MANAGEMENT UNIT (MMU),
DN300/320, 7-23
DN330, 7-24
DN400/420/600, 8-19
DN460/660/DSP160, 9-13
DN5xx, 10-17
DSP80/80A/90, 11-6

MEMORY MAP (MMAP), 1-12

MEMORY MAP ENTRY (MMAPE), 1-12

Message data, 1-18
Message header, 1-15
MMAPE, 1-12
mmape in mmap.pvt.pas, 1-12
MONITOR TIMING,
DN550/560, 10-18
DN570, 10-19
DN580, 10-20
DN6xx, 8-22
MNEMONIC DEBUGGER,
commands, 5-6
command format, 5-14
semantics, 5-14
MNEMONIC DEBUGGER ERROR CODES
(PROM), 4-24
MsT, 1-10
mst_pages_tn, 1-10
MSTE, 1-11
mste_pages, 1-11
mste_t in vm.ins.pas, 1-11
MULTIBUS DEVICES, 6-18
MULTIBUS REGISTERS,
DN5xx, 10-21
DSP80/80A/90, 11-6

-N-

Notes on directories, 2-6
Notes on DNx60 crashes, 5-15

~0o-

Options to DEBUG
Commands, 5-2
OS MAPPING, 1-14

-p-

PAGE FRAME TABLE ENTRY

(PFTE)
DN3xx, 7-27
DN400/420/600, 8-23
DN5xx, 10-22
DSP80/80A/90, 11-9

PAGE MAPS, 1-54

PAGE TRANSLATION TABLE ENTRY

(PTTE)
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DN3xx, 7-27
DN400/420/600, 8-23
DN5xx, 10-22
DSP80/80A/90, 11-9
PAGING SYSTEM, 1-15
Parameter Block, 6-16
PARITY ERROR REGISTER (DN3000), 12-27
PATHNAME SYNTAX, 3-8
PCB, 1-16
PEB, 8-24
definitions, 8-24
FPP commands, 8-29
PEB control register bits,
8-28
useful combinations, 8-28
PEB status register bits,
8-29
PERIPHERAL I/O, 6-1
Physical address space, 3-2
PIO, 6-1
pmape_x in vm.ins.pas, 1-5
ppn_t in base.ins.pas, 8-15
PPO record, 2-11
ppo_$header_t in ppo.ins.pas, 2-11
ppo_$record_t in ppo.ins.pas, 2-11
procl_t in procl.pvt.asm, 1-16
PROCESS CONTROL BLOCK (PCB), 1-16
PROCESSES, 1-17
PROGRAMMABLE INTERRUPT
CONTROLLER, 12-27
PROGRAMMING INFORMATION, 3-1
PROM ENTRY POINTS
DN300/320, 7-19
DN550, 10-17
DSP80/80A, 11-8
pv_label t in vol.ins.pas, 2-20

-R-

RECORD TYPES,
acct_$header in acct.ins.pas,
2-12
acct_$record t in
acct.ins.pas, 2-13
acl_S$entry in acl.ins.pas,
2-2
acl_$hdr in acls.pvt.pas, 2-1
acl_$rep in acls.pvt.pas, 2-1
aote_t in vm.ins.pas, 1-2
aste_t in vm.ins.pas, 1-3
bat_blk in vol.ins.pas, 2-2
bat_hdr_t in vol.ins.pas, 2-3
blk_hdr_t in base.ins.pas,
2-8
clock_t in base.ins.pas, 1-6
dcte_t in io.ins.pas, 1-7
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dir_entry_t in name.pvt.pas,
2-5
dir_t in name.pvt.pas, 2-4
dir_t in name.pvt.pas, 2-6
dvte_t in disk.pvt.pas, 1-8
entry block_t in name.pvt.pas,
2-5
eventcount_t of base.ins.pas,
1-8
fault_$bus_info_t in
fault.ins.pas, 8-11
fault_$diag_t in
fault.ins.pas, 1-9
infoblk_hdr_t in
name.pvt.pas, 2-4
lv_label t in vol.ins.pas,
2-18
mmape in mmap.pvt.pas, 1-12
mste in vm.ins.pas, 1-11
pmape in vm.ins.pas, 1-5
ppo_S$header_t in ppo.ins.pas,
2-11
ppo_$record_t in ppo.ins.pas,
2-11
procl_t in procl.pvt.asm, 1-16
pv_label t in vol.ins.pas,
2-20
rgy_$registry_t in
rgy.ins.pas, 2-13
stream $hdr_rec_t in
sbase.ins.pas, 2-14
uid_t in base.ins.pas, 2-15
vtoc_blk_t in vol.ins.pas,
2-21
vtoc_hdr_t in vol.ins.pas, 2-23
vtoc_mape in vol.ins.pas, 2-23
vtoce in vol.ins.pas, 2-22
vtoce_hdr_t in vol.ins.pas,
2-22
vtocx_t in base.ins.pas, 2-24
Region registers arrays, 9-13
REGISTRY FORMAT, 2-11
header record, 2-11
PPO record, 2-11
account header, 2-12
account record, 2-12
registry record, 2-13
Registry record, 2-13
REGISTER SET, 6-19
RESOURCE LOCK, 1-20
rgy_$registry t in rgy.ins.pas,
2-13 B
RING PACKET FORMAT, 1-18
message header, 1-18
type field, 1-18
early ACK field, 1-19
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message data, 1-20
RING/DISK, 6-29

DN400/420/600, 8-32

DN460/660/DSP160, 9-14
RING REGISTERS,

DN3xx, 7-28

DN5xx, 10-24

DSP80/80A/90, 11-9

DN3000, 12-29

-5-

Segment maps, 9-13
SERIAL I/O INTERFACE
DN3xx, 7-32
DN400/420/600, 8-47
DN460/660/DSP160, 9-14
DN5xx, 10-20
DSP80/80A/90, 11-9
DN3000, 12-35
STACK FRAME, 3-9
STATUS WORD, 3-10
status_t in base.ins.pas, 3-10
status_$t in base.ins.pas, 4-1
STREAM FILE HEADER, 2-14
stream $hdr_rec t in
sbase.ins.pas, 2-14
SYS TYPE, 1-2, 2-8
SYSBOOT ERROR CODES, 4-25
SYSTEM BOOT FILES, 1-21
System Configuration Block, 6-12
System Configuration Pointer
(at xxxFF6), 6-12
SYSTEM DEBUGGING, 5-1
SYSTEM DIRECTORIES, 1-22
SYSTEM DUMPS, 5-16

—r-

TIMERS, 6-20, 12-35
TOUCHPAD, 6-20
TRAP CODES, 1-23
TRAP PAGES,

see FAULT VECTORS
Type Field, 1-16
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-U-

UID Hash Algorithm, 2-15
uid_t in base.ins.pas, 2-15
UIDS -- System, 2-16
UID Hash Algorithm, 2-15
UIDS -- System, 2-16
UNIQUE IDENTIFIER (UID), 2-15
Useful PEB Combinations, 8-28

-y

Virtual memory, 3-3

VOLUME LABEL -- LOGICAL, 2-18
VOLUME LABEL -- PHYSICAL, 2-20
VME REGISTERS (DN5xx), 10-26
VTOC BLOCK, 2-21

VTOC ENTRY, 2-22

VTOC HEADER, 2-23

VTOC INDEX, 2-24

VTOC MAP ENTRY, 2-23
vtoc_blk_t in vol.ins.pas, 2-21
vtoc_hdr_t in vol.ins.pas, 2-23
vtoc_mape in vol.ins.pas, 2-23
vtoce in vol.ins.pas, 2-22
vtoce_hdr_t in vol.ins.pas, 2-23
vtocx_t in base.ins.pas, 2-24

%

XYLOGICS CONTROLLER, 6-20
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READER’S RESPONSE

Apollo Computer uses readers’ comments in revising and improving
our documents.

Document Title: Apollo DOMAIN Engineering Handbook
Document Revision: 04 Date of Publication: January, 1987

Order Number: 002398

What is the best feature of this manual?

Please list any errors, omissions, or problem areas in the manual.
(Identify errors by page, section, figure, or table number wherever
possible.)

What type of user are you?

Systems programmer; language
Applications programmer; language
Apollo SSR

How often do you use the Apollo system?

Nature of your work on the Apollo system:

Your name Date

Organization

Street Address

City State Zip/Country
No postage necessary if mailed in the U.S.



fold

oul} Pejiop Buole pjo} 10 1>

BUSINESS REPLY MAIL

FIRSTCLASS  PERMITNO 100 CHELMSFORD, MAO182¢

NO POSTAGE
NECESSARY
IF MAILED
IN THE
UNITED STATES

POSTAGE WILL BE PAID BY ADDRESSEE,

‘APOLLO COMPUTER, INC.
16 Elizabeth Drive
Chelmsford, MA 01824

Attn.: Software Documentation
Research and Development

L




