











































































































































































































































































































































































































































































































































































































































































































30000000000000000000i Mask for lines 7-0 i

+ + t

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

15 TRANSMITTED 87 RECEIVED 0
| —|— M5 |M4 [M3 ]2 |M1|MO | —| — | —| —| — M2 | ML|MO|
\ A

/ \ /
I 111 Supervisor sequential (not imp.)
Il 110 Supervisor program

1 101 Supervisor data

1] 010 User program

Il 001 User data

“ 000 State after reset

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

MULTIBUS MAP [ 10000 | FF5000 1
15 015 0

| ———————210]15|—| PN (13:0) |

+—t +

o

| 1 => Page is mapped
| Swap Mode:
0

|
0 => Sapphire 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
CHAPTER 7, DN300,DN320, for this information.

TABLE ENTRY (PFTE) section of

PAGE TRANSIATION TABLE ENTRY (PTTE)

Refer to the PAGE TRANSLATION TABLE ENTRY (PTTE) section
of CHAPTER 7, DN300,DN320, for this information.

PROM ENTRY POINTS
100: dc.w 5,0
104: ac getc
108 ac putc
10C ac init dsk
110 ac read dsk
114 ac reload_font
118 ac pollc
11C ac quiet_ret
120 ac  write disk
124 ac log error
128 ac crash
12C ac led_update

APOLLO CONFIDENTIAL. INTERNAL USE ONLY.

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 | OFF9C00 ]
WRITE FUNCTION

READ FUNCTION
15 0 15 0

400 | TRANSMIT CMND | 400 | TRANSMIT STRWS |
402 | RECEIVE CMAND | 402 |  RECEIVE STANOS |
404 | TMASK | UNUSED | 404 | MASK |uwsmi
06 | DIAG CoMmND | +06 | DmcowL sUS |
+08 | RING | +08 | RING I
T T T L-—-_;n-(:)___ !
(*) gate_array only. Must be +0E | UNUSED I
written after a reset. + + +
401 3 | owse> |

21 2 | wsm |

+14 | m | uwso !

+16 | 100 | UNUSED I
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9820 | RECEIVE HEADER ADDRESS  X00000000KK] (%)
9824 | RECEIVE DATA ADDRESS  XXK000000X|
9828 | TRANSNIT HEADER ADDRESS  XXXOCCKKX|
982 | TRANSHTT DATA ADRESS  XXKKKKK|

9830I RECEIVE HDR WORD QOUNT | RECEIVE HDR END COUNT | (**)
9834! mmmwmnammi RECEIVE DAT END COUNT |

9838 l(***)XMIT HDR WORD QOUNT | TRANSMIT HDR END COUNT

+— -4

983C|TRANSMITB\TW(RD(I]JNT|'EANSMITMENDQ)IM

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

ot
+

|—1—IM5|m4 [M3|M2 M1 IMO| |

\ N

/
111 Supervisor sequential (not imp.)
110 Supervisor program
101 Supervisor data
010 User program
001 User data

|
|
|
i
| 000 State after reset
|

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

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

Refer the RING REGISTERS section of CQHAPTER 7,
N300 ,m320 for command and status definitions.
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SERIAL I/Q INTERFACE

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

15 87 0 (read to clear VME interrupt)
B
BCO2 |————|LEV1 ID | umavailable
L m—
BC04 |—————|LEV2 ID | ring
B .
BC06 | ————|LEV3 ID | disktape
et
BCO8 |—————|LEV4 ID | display
et
BCOA |=~——-—|LEV5 ID | unused
L am——
BCOC |=————=|1011lnnnn| PBU nnnn=level, 1llll=>device
A et timeo

ut
BCOE |—————|LEV7 ID | unused
D ——

15 87 0

BCLO |————————— [ L7L6L5LAI3L2L1—]|

0-bit => that level is interrupting
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VME ADDRESS MODIFIER REGISTER [ BC20 | FF9420 1
15 TRANSMIT AIM 8 7 RECEIVE AM 0

BC20 | ———ASA4A3AZAIAD |—mm———mmnA2A1A0 |

ANV AN \ 7/
I 111 Supervisor
] sequential (not imp)
Il 110 Supervisor program
+———————————> 101 Supervisor data

010 User program
111 Standard (24 bits) 001 User data
101 Short (16 bits) 000 State after reset
001 Extended (32 bits)

|
|
|
|
|

YME MEMORY SIZE REGISTER [ BC30 | FF9430 1

15 87 0
BC30 |—- | PWS251S0|
/\ /

/ 010 0.5 Mb

/ 011 1.0 Mo

/ 100 1.5 Mb

/ 101 2.0 Mb

/ 110 2.5 Mb

/ 111 3.0 b

W = 1 => enable power off 000 State after reset

15 8

BAO | — | — |- —1—|—I|—=1—=1

7 0
iLoopl ELA| — |FA23|FA22|FA21|FA20|FAl19|

15 8

BCS0 | — | — | — |EFBR|FBR3|FBR2|FBR1|FBRO|

7 0
|FIR7 |FIR6 |FIR5 |[FIR4 |FIR3 |FIR2 | FIR1 |EFIR|

APOLLO CONFIDENTIAL. INTERNAL USE ONLY. 10-21 DN550



VME ERROR REGISTERS [ BC60 | FF9460 1
15 8

BC60 |BIO*|PAR*| AM5| AM4| AM3| AM2| AM1| AMO]  add. mod

7 0
1223 Al
15 0
BCT0 |ALS 201 AS*|
15 8

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

d - -

7 0

+ +
+ +
+

+

15 8

BC9O [BR3*|BR2* |BRL* [BRO* [BG3* |BG2* [BGL* [BGO*|

+

7 0

IIACK*IIR7*IIR6*IIR5*IIR4*lIR3*lIR2*IIR1*i

+
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CHAPTER 11

DSP80,DSPB0A
ADDRESS SPACE

physical virtual

100400 traps 0

400 prom 400->3FFF (one-to—-one)

14000 prom2 -
100800 phys mem  100800->FFFFF
700000 ptt 700000—-)7?1"?!?

380000 pbu 2nd half
100000 md stk,data moooo
half

80000 pbu 1st

70000 pbu i/o ref EE0000—>FE7FFF
10000 iomap FF5000->FF5FFF
A400 pbu ctl FF7C00

A800 1pr FF8000

9800 ring FF9C00

9000 dma ctl FFA000
A000 calendar FFA400

8800 timers FFACO00
8400 sios FFB000
8000 mmu FFB400
4000 pft FFB800->FFF7FF
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SBUS

| +—sI0 1

+=-——8I0 2
|
|
DMA
CTL

|
network

| | |
| | |
( Slots for Apollo and user-supplied devices)
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CPU BOARD JUMPERS
DSP80/A CPU Board (APNs 2422, 4834)

—

W7 Wi W2 wo wiz

w4 - wit

Wi W2 W3 wa W5 ws W7 W8 wo wio wit wi2
Up Up Up Up Up Up Down Down Down Down Up Right
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DMA_CONTROLLER

DMAC page at [ 9000 | OFFA000 ]

The IMA controller is a 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, for more information.

EAULT FRAME

Refer to the FAULT FRAME section of (HAPTER 7,
DN300,DN320, for this information.

FAULT TYPES

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

Exception vector at [ 100400 | 0 ]
_Vector Address ~  Assionment

00 000
004

02 008

03 00C

04 010

05 014

06 018

07 01c

08 020
09 024
oA 028

0B 02¢
0C—0D 030
0E 038
0F-17 03¢
18 060
19-1F 064
19 064
1a 068
1B 06C

1c 070

1D 074

iE 078
F 07C
20-2F 080
30-3F 0co
10-8F 100
90-9F 240
AO-AF 280
BO 2C0

Bl 204

B2 208

B3 20¢

B4 200
B5 204
B6 208
B7 2nc
B8-C3 2E0
C4~CF 310
DO-DF 340
EO-EF 380
FO 3¢0

F1 3c4
F2 3c8

F3 3cc

F4 300
F5 3p4
F6 3p8
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Reset: Initial SSP
Reset: Initial PC

Bus Error

Address Error

Illegal Instruction

Zero Divide

QK Instruction

TRAV Instruction
Privilege Violation

Trace

Unimplemented instruction
Unimplemented instruction
(Unassigned, reserved)
Invalid Stack Format
(Unassigned, reserved)
Spurious Interrupt

Level 1-7 Auto-Vector int level
SIO (rcv and xmit)
(Reyboard input)
Ring

PBU

Line printer

Timers 1,2,3

Parity error

TRAP Instruction Vectors
(Unassigned, reserved)
User Interrupt Vectors — unused
Ring/disk board

User Interrupt Vectors - unused
INTO/ -

INT1/ -

INT2/ -

INT3/ - Tape Controller
INT4/ ~ Storage Module
INTS/ -

INT6/ - Line Printer

INT7/ - Parallel Input
User Interrupt Vectors —— unused
Unused

SIO lines

Unused

P - ECCC (Automatic vectors)
0 -

N - Display 2

M - Floppy

L - Display 1 (BLT)

K -

J -

N WwN -
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F7 3pC I-
F8-FA 3E0 Unused
2:) 3EC Timers 1,2,3
FC~-FD 3F0 Unused
FE 3F8 CPU B-to-A
FF 3FC EQQU

Refer to the MEMORY OONTROL/STATUS RHEGISTERS (MCSR)
section of CHAPTER 7, DN300,DN320, for this information.

MEMORY MANAGEMENT UNIT (MMU)

Refer to the MEMORY MANAGEMENT UNIT section of CHAPTER 7,
IN300,DN320, for this information.

15 14 13 12 11 10 9 8

[ lelel ||
I \—v—/ \——/ | |
| | reserved | +— Loopback data (see below)
| | +———— XACK on time-out
| + Current bus master:
| 0 - DSP80
| 1-5 - controller in slot 1-5
| (bottom slot is 1)
+ Watchdog Timer
| read only |

+ — 4

Lookback enable —————————————t | |
Loopback shift clock ——————————mmme—e—t |
Upper MULTIBUS Enable -t
Lower MULTIBUS Enable
Lock Enable for Sapphire Memory ——————————————+
MULTIBUS Multiport Memory Lock Enable——————=————m——m——t
Lock MULTIBUS Arbiter (asserted when zero) ———————=———=t
MULTIBUS INIT (asserted when zero)

(set to one to drop reset)
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| Int lines 70 | Mask for lines 7-0 |

+ -+ +

MULTIBUS MAP [ 10000 | FFS000 1
15 11 015 0

i15i14|'13|f12} MULTIBUS PPN i unused

+ —4

Il
| 0
[
| 1
{ 1
1 => Sapphire page is read-only
=> Page mapped

LOOPBACK DATA

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

o teletlelel |

\ / \
\

/ \’

CK
Reserved for Multibus Address(23:20) —+
Multibus Address (20:16)

————— e
RO

e &

31 30 29 28 27 26 25 24

23 22 21 20 19 18 17 16

I T T R T A I P e

) Multibus Address (15:0)

15 14 13 12 11 10.9 8 7 6 5 4 3 2 1 0

oo

4+ —4

' 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, for this information.

Refer to the PAGE TRANSLATION TABLE ENTRY (PTTE) section
of CHAPTER 7, IN300,DN320, for this information.

EROM _ENIRY POINTS
100: dc.w 3,0 3 => DSP80, no aux info
104: ac getc returns character in D1
108 ac putc prints character in D1
10C ac init_dsk initialize disk
110 ac read dsk reads a record from disk
114 ac reload font reloads font
118 ac pollc returns character in D1,

else -1 in dl.w
11Cc ac quiet._ret quiet return to PROM
120 ac  write disk
124 ac log_error on/off

crash
12C ac led_update

RING REGISTERS

Refer to the RING REGISTERS section of (HAPTER 7,
DN300,DN320, for this information.

SERIAL 1/0 INTERFACE

The DSP80,DSPBOA uses only the Signetics SC2681 DUART
(there is no keyboard interface).

Refer to the SERIAL I/0 INTERFACE section of CHAPTER 7,
DN300,DN320, for SIO information.
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APPENDIX A - ASCII CHARACTER SET

oct hex dec oct hex
00 00 NL 00 60 30
01 01 s 01 61 3
02 02 s 02 62 32
03 03 EX 03 63 33
04 04 BOT 04 64 34
05 05 ENQ 05 65 35
06 06 ACK 06 66 36
07 07 BEL 07 67 37
10 08 BS 08 70 38
11 09 HT 09 n 39
12 0A NL(LF) 10 72 3
13 0B Vr 11 73 3B
14 0C FF 12 74 3c
15 o0 ®R 13 75 3D
16 OE RRS 14 76 3E
17 OF BRS 15 i 3F
20 10 RCP 16 100 40
21 11 XON 17 101 41
22 12 HF 18 102 42
23 13 XOFF 19 103 43
24 14 HR 20 104 44
25 15 NAK 21 105 45
26 16 SYN 22 106 46
27 17 EB 23 107 47
30 18 &aN 24 110 48
31 19 EM 25 1l 49
32 1A SUB 26 112 4a
33 1B ESC 27 113 4B
34 1c Fs 28 114 4C
35 1D GS- 29 115 4D
36 1E RS 30 116 4E
37 1F Us 31 117 4F
40 20 sp 32 120 50
4 21 ! 33 121 51
2 22" 34 122 52
43 23 % 45 123 53
4 24 8 36 124 54
45 25 % 37 125 55
46 26 & 38 126 56
47 271 ¢ 39 127 57
50 28 ( 40 130 58
51 29 ) 41 131 59
52 2A * 42 132 S5A
53 2B + 43 133 5B
54 2¢ , 4 134 5C
5 20 - 45 135 5D
56 2E . 46 136 SE
57 2F / 47 137 SF
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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
2048 | 11 800
409 | 12 1000
819 | 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
1048 576 | 20 10 0000
2097 152 | 21 20 0000
4194 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
1073 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

1 099 511 627 776 | 40
2 199 023 255 552 | 41
4 398 046 511 104 | 42
8 796 093 022 208 | 43
17 592 186 044 416 | 44
35 184 372 088 832 | 45
70 368 744 177 664 | 46
140 737 488 355 328 | 47
281 474 976 710 656 | 48
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80 0000 0000
100 0000 0000
200 0000 0000
400 0000 0000
800 0000 0000
1000 0000 0000
2000 0000 0000
4000 0000 0000
8000 0000 0000

1 0000 0000 0000
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APPENDIX C
F.A.R. QODES

ACTIVITY CODES

CODE__ DESCRIPTION EXPLANATION

>

Remedial Maintenance Customer requested repair of
Apollo supported equipment

Preventive Maintenance Apollo initiated PM effort

Modification/Retrofit Add-on, ECO update, etc.

installation Self-explanatory

Move Self-explanatory

New Equipment Warranty Equipment is warrantied free of

manutacturing and material defects
for a period of 90 days after
installation, on standard terms

of sale.

H  Service Warranty Serviced equipment is warrantied
30 days from repair date. Warranty
only covers the “repaired area
of defect”.

| Pre-Contract Inspection Covers time spent inspecting,
diagnosing, etc. system prior to
contract acceptance.

J  Pre-Installation Planning Time spent planning site specifics
for customer (at customer request -
billable) layout, power require-
ments, etc.

K Training (Formal) Customer training given in a formal
environment at customer request
{needs approval by Director of
Technical Support). Biliable
to customer.

L Apolio Responsibility Activity performed on equipment
to correct a problem caused by
Apolio personnel, media, etc.

M Customer Liaison Used to cover a situation where a

shipment, in the opinion of the cus-

tomer, contains missing, incomplete
or incorrect equipment, supplies,
software, documentation, etc.

Omoow®

N Stand-by (on-site) Covers time spent on-site observing
equipment functioning (billable if
‘customer requested)

O Unit Re-buitd Time spent in office repairing

machines wbmmmblhs for re-use
or return to home

P Training (informal) Covers time spent nmweﬂnq
qm:'lona about how the system
Q  Presales Time spent selling equipment (i.e.,

technical presentations) or re-
searching sales information.

R Other If none of the aforementioned
activity codes sufficiently explains
your repair activity, use this category
and explain it in the “comments”
section.
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CODE DESCRIPTION

01 Adjustment
02 Alignment
03 Cable connection
04 Component malfunction
05 Connector
06 Customer Supplied Option
o7 Dirty
08 Documentation
09 Incomplete
10 ia
12 No Problem Found
13 Operator Problem
15 Defective PCB/Assembly
16 Re-seated PCB/Assembly
19 Unknown
20 Vendor Problem
21 Wiring Error
22 Worn
23 Defective Switch/Pushbutton
24 Handling/Shipping
28 Other - Explain in
“Comments” section
29 Customer Initiated
30 Apollo Initiated
98 Corrective Action
Rectifies Otherwise DOA
99 DOA System, Assy, or Spare Part
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TYPE CODE DESCRIPTION
'DN400/420/600
PCBS 420 8 MHZ CPU Board
951 10 MHZ CPU Board
2001 10 MHZ CPU Board Rev 6
422 Ring Disk Board
2083 Ring Disk Board
423 Display Board
421 1/4 MB Memory Board
755 1/2 MB Memory Board
ADM-HMB 1/2 MB Memory Board
757 1 MB Memory Board
ADM-1MB 1 MB Memory Board
979 Performance Enhancement Board
PEB Performance Enhancement Board
624 NPA Board
749 PBA Board
1161 Array Board
1166 Control Board B
1012 Mag-Tape Controller Board
1380 SMD Controller Board
2670 PCB Modem - “BNC” Type
424 PCB Modem - “F" Type
Keyboards
(High Prof.) 154 Keyboard
750 Keyboard
885 Keyboard w/Touchpad
CRTS 155 15" Gregn/Black 60HZ
704 15" Green/Black S0HZ
879 15" Black/White 60HZ
1193 15" Black/White 50HZ
1170 19" Black/White 60HZ
1449 19" Black/White 50HZ
2831 19" Black/White 60HZ F.C.C.
2832 19" Black/White 50HZ F.C.C.
2131 19" Color 60HZ
2132 19" Color 50HZ
Power Supplies 93 24 Volt Linar
88 Joule P/S-Dual
1767 Todd Power Supply
691 PNA Power Supply-Single
1428 Todd Muiti-Output - Color
1593 5+ Color P/S
4951 5+ Color P/SF.C.C.
2603 Todd Retrofit P/S Kit
Drives 89 Floppy Drive 60HZ 8 Dual Side
585 Floppy Drive 50HZ 8" Dual Side
87 34 MB Winchester 14" Priam
1616 34 MB Winchester 8"
783 68 MB Winchester Priam
780 154 MB Winchester Priam
633 Cipher Mag Tape Drive
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c-3

Appendix C



TYPE ‘CODE DESCRIPTION

DDN400/420/600 (CONT.)

Cables 438 Winchester
439 Floppy
657 NPA/PBA
1470 B/W CRT/Node 20’ (Old Style)
2619 B/W CRT/Node 20 (F.C.C.)
1471 B/W CRT/Node 507
1584 Color CRT/Node (Old Style)
2734 Color CRT/Node (F.C.C.)
945 CPU/SIO Board
3482-00 SMD Control 20
3482-001 SDM Control 50
3486 SMD Read/Write 20'
3486-001 SMD Read/Write 50"
3488 SMD Adapter
769 Magtape Cntir/Drive
760 NPA/Line Printer 24"
2011 NPA/Line Printer 40'
1588 Array/Controt Color
1589 2 Array/Control Color
1578 Top Hat 2 Board
1429 Top Hat 3 Board
1730 Backpanel 10 Siot
1463 Color Convergence
2648 Backplane Shield
Other 2529 Grounding Kit
902 SI0 Card
1730 10 Siot Backplane
2826 Universal Backplane
Backplane Shield
1702 Panel Univ. Chasis Push Buttons
2677 Cable Adapter for BNC Modem 267

DN460/660 (TERN)

3044 CPU 1 Board
3049 CPU 2 Board
3054 /O Board
32713 TOPHAT
2509 AC Dist. 60HZ
2510 AC Dist. 50HZ

ADM60-1MB 1 MB Memory Board
ADM60-2MB 2MB Memory Board
3408 Standoff 1/4"
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LIBERTY DISK DRIVES ASSY

3328 Fan Assembly
3312 Fan
3329 80 MB Comp Drive
3330 167 MB Comp Drive
2670 Modem Board
2748 Adaptor Board
3195 Cable, Control
3196 Cable, Data
3197 Cable, POW
3198 Cable, POW
3199 Cable, POW
3201 Cable

ETHERNET
3613 pCcB
3614 Cable
3615 Tranceiver

COM-X.25

DNS50 (STINGRAY)

PCBS/ASSY 3351 TTL Ring PCB
4141 CPU 5MB
4145 CPU 2MB
3354 VME 1MB
3774 600 VME Color
3954 Color Control

Transceiver
4151 VME .5MB
3349 CPU Power Supply
3105 5 1/4 Disk
3107 Disk/Tape Controller
3106 1/4" Cart. Tape
3104 Disk/Tape Module
3082 Processor, Sub Mod.
3561 Multibus Module
4522 PCB, Fan Brd.
4021 VME Terminator
4155 VME Memory
3357 M/B VME Interface
3525 Filter Assembly
2846 Floating Pt. PCB
3101 Triac Assembly
PCB, SI0

4339 PCB, Surge Supprnssor
4335 PCB, A/C Dist.
3083 SI0 Mod.
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TYPE CODE DESCRIPTION

DNSS0 (STINGRAY CONT.)

Power Supplies 3794 Disk/Tape Power Supply
3251 M/B Power Supply
Backplanes 3112 Backplane
4011 Backplane
Cables 3572 Tape Cable
3575 Cable, Disk
3576 Cable
3577 Cable, Ribbon
3922 Cable
3923 Cable
3925 Cable, /0
3948 Cable, Backpanel
4655 Cable, Fan
4278 Cable, Disk Controlier
4279 Cable
3090 Cable

4090-002 Cable, Fan
4091-002 Cable, Fan

4600 Cable, Fan

3100 SIO Cable
Other 3550 Dual Vault Fan

3532 Filter

3536 VME Flex Cir.

3539 Control Panel

3545 0/0 Switch

4583 Fan Assembly

3544 Switch

540 Fuse

DN300/DN320

PCBS 1496 CPU/Memory Board

1496002  CPU/Memory Board (DN320 Only)

1492 Ring/Display Board

1494 5 MB Memory Board

2207 1 MB Memory Board

2018 Touchpad-Low Profile

1852 Disk Controller Board

2181 TTU/Ring Board

2146 Network Transceiver Board

2282 Network Transceiver Assy.

2846 Floating Pt. Board (DN320 Only)
CRTS 1654 17" Black/White 50/60 HZ
Keyboards 1660000  Keyboard

1666-001 Keyboard w/Touchpad

1666002 Keyboard for use w/Mouse
Power Modules 1645000  CPU Power Module 60HZ (4-Slot B/P)

1645-001 CPU Power Module 50HZ (4-Stot B/P)

3940-000 CPU Power Module 60HZ (5-Slot B/P)
3940-001 CPU Power Module 50HZ (5-Slot B/P)
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CODE

DESCRIPTION

Power Supplies
Disk Drives

Floppy Drive
Disk Drive Units

Disk/Floppy Drive
Units

Cables

Backpanels

/APOLLO CONFIDENTIAL. INTERNAL USE ONLY.

DN300/DN320 (CONT.)

1765
1766

2009

2009-001
2020

2290-000
2290-001
2290-003
2290-004
2516-000
2516-001
2516-003
2516-004

2370
2371
2372
2368
1650
1929
2545
3160
1638
1944
3489

CPU Power Supply
Disk Power Supply

34 MB Disk Drive

70 MB Disk Drive

Floppy Drive

34 MB Disk Unit 60HZ

34 MB Disk Unit 50HZ

70 MB Disk Unit 60HZ

70 MB Disk Unit 50HZ

34 MB Disk/Floppy Unit 60HZ
34 MB Disk/Floppy Unit 50HZ
70 MB Disk/Floppy Unit 60HZ
70 MB Disk/Floppy Unit 50HZ

Disk Ribbon Cable
Floppy Ribbon Cable
Mem Exp Ribbon Cable
Ribbon Cable

DC Power Cable (4 Slot) *
Keyboard Ribbon Cable
VDU Brightness Cable
CRT Cable

Upper Backpanel (4 Slot)
Lower Backpanel (4 Siot)
Backpanel (DN320 5 Siot)

DSP80 SPARES

2422
4590
2811
2420
2463
2440-000
2360
2445
2446
2448
2451
2459-000
3912

CPU Board

CPU Extension Board
HMB Mem Expan Board
Lower Back Panel
Multibus Back Panel
Assembly Chassis

Cable 28A

Top Plate

Facia Sapphire

Switch

Bottom Plate

Chassis Module

Processor Cover
Multi-Power Supply
DSPBO Power Supply
TTURing Board

Network, PCB

Network Transceiver Board
Network Transceiver Assy.
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TYPE CODE DESCRIPTION

OTHER HARDWARE PRODUCT CODES

150 Comm H/W

151 X.25

152 Ethernet

171 GE Printer

172 Spinwriter Printer

173 Printronix Printer

190 Tape Drive

191 Motor Control PCB for 180

198 isc H/W
Net-Swt-1  Network Switch
1518 “F" Type Connectors
2521 BNC Type Connectors
2824 Mouse

F.A.R. PRODUCT CODES - SOFTWARE

281 Network S/W

282 Network Administration

351 Aegis

382 Fortran 77

353 Pascal

354 c

355 D3M

356 Sig Core

357 Aux

358 DPSS

359 DSEE

360 VERSATEC

361 TCP/IP

362 GPIO

363 LisP

364

370 MISC /W

F.A.R. MODEL TYPES

NODES SERVERS PRINTERS STORAGE DEVICES
DN300 DSPE0 HCD-MMP MSD-300M
DN320 DSPEOR HCD-LOP MSD-500M
DN400 DSP160 HCD-300 MSD-1000M
DN416 DFS-500M HCD-600 MSD-1600M
DN420 DFS-1000M
DN460
DN550
DN60O
DN660
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/SYSTEST/SSR_UTIL, 5-16
-A-

access, 1-9
Account header,
Account record,
acct_$header in
acct.ins.pas, 2-13
acct_$record_t in
acct.ins.pas, 2-13

AQL entry, 2-2

ACL header record, 2-1

ACL record, 2-1

acl_Sentry in acl.ins.pas, 2-2
acl_$hdr in acls.pvt.pas, 2-1
acl_$rep in acls.pvt.pas, 2-1

2-13
2-13

DN300/320, 7-1
DN400/420/600, 8-1
DN460/660/DSP160, 9-1
DN550, 10-1
DSP80/80A, 11-1
physical address space, 3-2
virtual memory, 3-3
ADDRESSING MODES, 3-1
ARGIS, 1-1
ABGIS ERROR QODES, 4-1
AEGIS SYSTEM RELATIONSHIPS, 1-1
AST page maps, 1-4
aste_t in vm.ins.pas, 1-2

=B~

BAT, 2-2

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

BLKTYP, 2-8

BLOCK AVAILABILITY TABLE
(BAT), 2-2

BLOCK AVAILABILITY TABLE

BLT REGISTERS,
DN300/320, 7-1
DN400/420/600, 8-2
DN460/600/DSP160, 9-2
BOOT ERRORS (PROM), 4-13
BOOT FILES,
see SYSTEM BOOT FILES

Index-1

INDEX

BOOT PROM DIAGNOSTIC ERROR
CQODES, 4-14
BOOT SHELL COMMANDS, 5-1

-C-

CACGHE, 9-2

CALLING SEQUENCE, 3-4
Channel Control Block, 6-12
CLOCK, 1-5

clock_t in base.ins.pas, 1-5
clockh_t in base.ins.pas, 1-5
CONDITION QODES, 3-5
CONDITIONAL TESTS, 3-6
CONFIGURATION,

14
IN300/320, 7-3
DN400/420/600, 8-4
DN460/600/DSP160, 9-3
DNS50, 10-2
DSPBO/80A, 11-2
CRASH ANALYSIS, 5-14

-D-

DB (MACHINE LEVEL DEBUGGER), 5-3
Lights Program, 5-4
db_$ecb_rec in
/us/ins/db.debug$.ins.pas, 3-7
dcte_t in io.ins.pas, 1-6

DEBUG COMMAND EXTENSIONS, 5-2
New DEBUG Commands, 5-2
New Options to

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
dir_t in name.pvt.pas, 2-6
Directory entry, 2-5
Directory entry block, 2-5
Directory header, 2-6
Directory information block,
Directory overview, 2-4
DIRECIORY STRUCIURE, 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 TABLE ENTRY, 1-6
DISK PARAMETERS, 6-1
DISK/TAPE/CALENDAR CONTROLLER, 10-6
DISK VOLUME TABLE ENTRY, 1-7
DISK/VOLUME FORMAT, 2-10

2-4
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DN300/320, 7-8
N400/420/600, 8-8
IN460/660, 9-7

DMA control/status

registers, 8-41

DMA CONTROLLER (DN300 and DSP80),

7-9

DN300/DN320, address space, 7-1
BLT registers, 7-1
configuration, 7-3
disk (floppy/Winchester)
controller, 7-4
display control and status
register, 7-8
DMA controller, 7-9
fault frame, 7-13
fault types, 7-14
fault vectors, 7-15
floating-point format, 7-16
FPU, 7-16
MCSR, 7-16
MU, 7-17
PFTE, 7-18
PID/PRIV Register, 7-17
PTTE, 7-19
ring registers, 7-20
SERIAL I/0 INTERFACE, 7-23

m«to%/w«no/msoo, address space,

BLT registers, 8-2

configuration, 8-4

display board jumpers, 8-5

display control and status

registers, 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, 8-16

memorg goard jumpers, 8-17
, 8-20

monitor timing, 8-23

PEB, 8-25

PFIE, 8-24

PID/PRIV Register, 8-21

PITE, 8-24

R1ng/D1sk, 8-29

SERTAL I/0 INTERFACE, 8-44

m460/m660/1:sp160, address space,

Index~-2

AST page maps, 1-4

BLT registers, 9-2

cache, 9-2

configuration, 9-3

control panel registers, 9-5

CPIO status register, 9-5

CPU Control Registers, 9-4

display board jumpers, 9-7

display control and status
eg, 9-7

fault frame, 9-7

fault types, 9-8

fault vectors, 9-9

floating point format, 9-10

floppy controller, 9-11

mapped segment table (MST), 1-9

MCSR, 9-11

memory board jumpers, 9-12

micro-machine control
registers, 9-6

Mo, 9-14

monitor timing, 9-15

region register arrays, 9-14

ring/disk, 9-15

segment map, 9-14

SERTAL I/0 INIEREACE, 9-15

configuration, 10-2

CPU board jumpers, 10-3
display board jumpers, 10-4
disk/tape/calendar ocontroller,
10-5;

fault frame, 10-11

fault types, 10-11

fault vectors, 10-11
floating-point format, 10-12
FPU, 10-12

MCSR, 10-12

memory board jumpers, 10-13
MMU, 10-14

montior timing, 10-14
multibus registers, 10-15
PFTE, 10-17

PITE, 10-17

PROM entry points, 10-17
ring registers, 10-18
serial i/o interface, 10-20
VME registers, 10-20

DSPB0/A, address space, 11-1

configuration, 11-2
CPU board jumpers, 11-3
DMA controller, 11-4
fault frame, 11-4
fault types, 11-4
fault vectors, 11-5
MCSR, 11-6

MU, 11-6
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multibus registers, 11-6

PFTE, 11-8

PITE, 11-8

PROM entry points, 11-8

ring registers, 11-8

SERTAL I/0 INTERFACE, 11-8
dvte_t in disk.pvt.pas, 1-7

-E-

Early acknowledge field, 1-17
ENTRY CONTROL BLOCX (E®B), 3-7
entry_block_t in
name.pvt.pas, 2-5
ERROR QODES AND MESSAGES,
ABGIS ERROR (ODES, 4-1
BOOT' ERRORS (PROM), 4-13
DIAGNOSTIC ERROR QODES,
MNEMONIC DEBUGGER ERROR
QODES (PROM), 4-16
SYSBOOT ERROR (ODES,
EVENT QOUNT, 1-7
eventoount_t of base.ins.pas,
EXCEPTION ERROR STACK FRAME,
see FAULT FRAME
EXCEPTION TYPES,
see FAULT TYPES
EXCEPTION VECTORS,
see FAULT VECTORS

4-1

4-17

-F-

FAULT DIAGNOSTIC RECORD, 1-8
FAULT FRAME,
DN300/320, 7-13
DN400/420/600, 8-11
DN460/660/DSP160, 9-7
DN550, 10-11
DSP80/80A, 11-4
FAULT TYPES,
IN300/320, 7-14
DN400/420/600, 8-11
DN460/660/DSP160, 9-8
DN550, 10-11
DSP80/80A, 11-5
FAULT VECTORS,
DN300/320, 7-15
DN400/420/600, 8-12
DN460/660/DSP160, 9-9
DN550, 10-11
DSP80/80A, 11-5
fault_S$bus_info t in
fault.ins.pas, 8-11
fault_$diag t in
fault.ins.pas, 1-8
FILE MAP, 2-11

4-14

1-7

FILE SYSTEM, 2-1

FILENAME SUFFIXES, 3-8

FLOATING-FOINT FORMAT,
DN320, 7-16
DN400/420/600, 8-13
DN460/660/DSP160, 9-10
DN550, 10—12

FLOPPY
DN300/320, 7—4
DN400/420/600, 8-13
DN460/660/DSP160, 9-11
7-16, 10-12

-B-

Header Record, 2-12
-I-

1/0 MAP, 6-4

I/0 MAP ALLOCATION,
infoblk_hdr_t in

6-5

base.ins.pas, 1-7, 2-8
disk.pvt.pas, 1-7
eventcount_t of
base.ins.pas, 1-7
fault.ins.pas, 1-8
io.ins.pas, 1-6
mmap.pvt.pas, 1-11
name.pvt.pas, 2-4 to 2-6
pro. ins.pas, 2-12
procl pvt.asm, 1-14
rgy.ins.pas, 2-14

sbase. ins.pas, 2-15
vm.ins.pas, 1-2, 1-9
vol.ins.pas, 2-2, 2-3, 2-19
to 2-24

KEYBOARD, 6-6
880 keyboard - map, 6-6
880 keyboard chart -
sical, 6-7
880 keyboard chart -

translated (user mode), 6-8

low-profile keyboard - map, 6-9

low-profile keyboard chart -
Physical, 6-10
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low-profile keyboard chart -
tranglated (user mode), 6-11

L~

Lights program, 5-4
1lv_label _t in vol.ins.pas, 2-19

configuration pointer
(at xxxFF6), 6-12
sgsll:im oconfiguration block,

channel control block, 6-12
parameter block, 6-13
SEGMENT TABLE 1-9

(MST) ,
MEMORY BOARD JUMPERS,
DN400/420/600, 8-17
DN460/660/DSP160, 9-12

.- DN550, 10-13
MEMORY CONTROL/STATUS REGISTERS
IN300/320, 7-17
DN400/420/600, 8-15
DN460/660/DSP160, 9-11
DN550, 10-12
DSPB0/80A, 11-6
MEMORY MANAGEMENT UNIT (MMU),
. DN300/320, 7-16
DN400/420/600, 8-20
DN460/660/DSP160, 9-14
DN550, 10-14
DSP80/80A, 11-6
MEMORY MAP (MMAP), 1-10
MEMORY MAP ENTRY (MMAFE),
Message data, 1-18
Message header, 1-15
nmape in mmap.pvt.pas, 1-11
MONITOR TIMING

1-11

IN550, 10-14
DN6xx, 8-23
MNEMONIC DEBUGGER, 5-5
MNEMONIC DEBUGGER ERROR QODES
(PROM) , 4~16
MsT, 1-9

mste_t in vm.ins.pas, 1-9
MULTIBUS DEVICES, 6-15
MULTIBUS REGISTERS
DN550, 10-15
DSP80/80A, 11-6

5-2
Notes on directories, 2-7
Notes on DNx60 crashes, 5-14

-0
0S MAPPING, 1-12
-
PAGE FRAME TABLE ENTRY
(PFTE)

DN300/320, 7-18
‘TN400/420/600, 8-24
DN550, 10-17
DSP80/80A, 11-8
PAGE MAPS, 1-4
PAGE TRANSLATION TABLE ENTRY
(PTTE)
DN30/320, 7-19
DN400/420/600, 8-24
DN550, 10-17
DSP80/80A, 11-8
PAGING SYSTEM, 1-13
Parameter Block, 6-13
PATHNAME SYNTAX, 3-9
PGB, 1-14
PEB, 8-25
definitions, 8-25
PEB commands,

8-26
PEB control register bits,
8-26
useful combinations, 8-26
PEB status register bits,
8-26
PERIPHERAL I/0, 6-1
pfte in mmpft.pvt.pas, 7-18
Physical address space, 3-2
PIO, 6-1
pmepe_t in vm.ins.pas, 1-4
pon_t in base.ins.pas, 7-19, 8-15
PRO record, 2-12
ppo_S$header_t in ppo.ins.pas, 2-12
pro_$record t in ppo.ins.pas, 2-12
procl_t in procl pvt.asm, 1-14
S QONTROL BLOCK

(PCB), 1-14
PRO(ESSB, 1-15
PROGRAMMING INFORMATION, 3-1
ENTRY FOINTS
IN300/320, 7-19
IN550, 10-17

DSP80/80A, 11-8
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pv_label t in vol.ins.pas, 2-21
-R-

REQORD TYPES,
ags%ﬂmder in acct.ins.pas,

acct_Srecord_t in
acct.ins.pas, 2-13
aglisentzy in acl.ins.pas, "
acl_$hdr in acls.pvt.pas, 2-1
acl_$rep in acls.pvt.pas, 2-1
aste_t in vm.ins.pas, 1-2
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, 1-5
dcte_t in io.ins.pas, 1-6
d%rgentry_t in name.pvt.pas,
dir_t in name.pvt.pas, .2-4
dir_t in name.pvt.pas, 2-6
dvte_t in disk.pvt.pas, 1-7
egt_;y_block_t in name.pvt.pas,

eventoount._t of base.ins.pas,
1-7

fault_$bus_info t in
fault.ins.pas, 8-11
fault_s$diag t in
fault.ins.pas, 1-8

infoblk hdr_t in
name.pvt.pas, 2-4
1v_label t in vol.ins.pas,
2-19

nmmape in mmap.pvt.pas, 1-11
mste in vm.ins.pas, 1-9
pmape in vm.ins.pas, 1-4
ppo_Sheader_t in ppo.ins.pas,
2-12

moi.SIeoord_t in ppo.ins.pas,
2-12

procl_t in procl.pvt.asm, 1-14
p;_%ibel_t in vol.ins.pas,
rgy_Sregistry t in
ray.ins.pas, 2-14
stream_$hdr_rec t in

sbase. ins.pas, 2-15

uid t in base.ins.pas, 2-16
vtoq2 22b1k_t in vol.ins.pas,

vtoc_hdr_t in vol.ins.pas, 2-24

vtoc_mape in vol.ins.pas, 2-24

vtoce in vol.ins.pas, 2-23
vtoce_hdr_t in vol.ins.pas,
2-23
vtocx_t in base.ins.pas, 2-25
Region registers arrays, 9-14
~-12

account record,

registry record,
Registry record, 2-14
RESOURCE LOCK, 1-18
rgyﬁregistry_t in rgy.ins.pas,

RING PACKET FORMAT, 1-15
message header, 1-15
type fieid, 1-16
early ACK field, 1-17
message data, 1-18

ISK
TN400/420/600, 8-29
IN460/660/DSP160, 9-15

REGISTERS,
DN300/320, 7-20
DN550, 10-18
DSP80/80A, 11-8

gr

Segment maps, 9-14
SERIAL -I/0 INTERFACE
. DN300/320x, 7-23
DN400/420/600, 8~44
DN460/660/DSP160, 9-15
DN550, 10-20
DSP80/80A, 11-8
STACK FRAME, 1-19, 3-10
STATUS WORD; 1-19, 3-10
status t in base.ins.pas, 1-19,
3-10
status_$t in base.ins.pas, 4-1
SIREAM FILE HEADER, 2-15
stream $hdr_rec t in
sbase.ins.pas, 2-15
SYS TYPE, 1-2, 2-8
SYSBOOT ERROR CODES, 4-17
SYSTEM BOOT' FILES, 1-20
System Configuration Block, 6-12
Configuration Pointer
(at xxxFF6), 6-12
SYSTEM DEBUGGING, 5-1
SYSTEM DIRECTORIES,
SYSTEM LDUMPS,

Index-5 APOLLO CONFIDENTIAL. INTERNAL USE ONLY.



-1~ -v-

TIMERS, 6-17 Virtual memory, 3-3
TOUCHPAD, 6-17 VOLUME LABEL —- LOGICAL, 2-19
TRAP QODES, 1-22 VOLUME LABEL — PHYSICAL, 2-21
TRAP PAGES, VME REGISTERS (DN550), 10-20
see FAULT VECTORS VIOC BLOCK, 2-22
Type Field, 1-16 VIOC ENTRY, 2-23
VIOC HEADER, 2-24
- VIOC INDEX, 2-25
3 VIOC MAP ENTRY, 2-24
UID Hash Algorithm, 2-16 vtoc_blk_t in vol.ins.pas, 2-22
uid_t in base.ins.pas, 2-16 vtoc_hdr_t in vol.ins.pas, 2-24
UIDs — System, 2-17 vtoc_mape in vol.ins.pas, 2-24
UID Hash Algorithm, 2-16 vtoce in vol.ins.pas, 2-23
UIDs — System, 2-17 vtoce_hdr_t in vol.ins.pas, 2-23

UNIQUE IDENTIFIER (UID) 2-16 vytocx_t in base.ins. 2-25
Useful PEB cunbimtions: 8-26 pas,
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READER'S RESFONSE

Apollo OComputer uses readers' ocomments in revising and
improving our documents.

Document Title: Apollo DOMAIN Engineering Handbook
Document Revision: 03
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.



