
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































SENSOR 110 DEVICE REGISTERS 

07 READY IN 

When set, the LPA11-K is ready to accept a new command from the 
host processor. 
Cleared when RDA processing is initiated by the LPA 11-K. 

06 IN INTERRUPT ENABLE 

When set, allows interrupts to be generated when READY IN <07> is 
set. 

05-04 NOT USED 

03 BUS ADDRESS 17 

This bit contains extended memory address bit < 17> of the command 
address. It is used in conjunction with BUS ADDRESS 16 <02> and 
the bus address register (which contains the low-order 16 bits of the 
bus address) to specify the address of the next command for the 
LPA11-K in main memory. 

02 BUS ADDRESS 16 

This bit contains extended memory address bit < 16> of the command 
address. It is used in conjunction with BUS ADDRESS 17 <03> and 
the bus address register (which contains the low-order 16 bits of the 
bus address) to specify the address of the next command for the 
LPA11-K in main memory. 

01 NOT USED 

00 GO 

When set, indicates that a new command address is now available for 
processing by the LPA 11-K. 
Cleared by the LPA 11-K during the user request initiation. 

CONTROL OUT/STATUS OUT REGISTER 170462 

filaR CODE 
0" 

01 
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SENSOR liD DEVICE REGISTERS 

Bit Name 

15 STATUS/ERROR INDICATOR 

When set, indicates that an error condition has been detected by the 
LPA11-K. 
When clear, indicates a status condition. 

14-13 ERROR STATUS 0 and 1 

These bits indicate the conditions which caused the error or status 
condition specified by STATUS/ERROR INDICATOR <15>. 

12-08 ERROR CODE 0-4 

These bits indicate the error or status condition of the LPA 11-K. 

07 READY OUT 

When set, indicates that the LPA 11-K has status information to report 
to the host processor. 
Cleared by the host processor to acknowledge the reception of the 
status information. 

06 OUT INTERRUPT ENABLE 

When set, allows an interrupt to be generated when READY OUT 
<07> is set. 

05-03 NOT USED 

02-00 USER INDEX 

These bits contain a 3-bit octal code assigned by the LPA 11-K to 
associate the status condition to one of the eight user requests. 

COMMAND ADDRESS REGISTER 170464 

IS 00 

This register contains the low-order 16 bits of the bus address and is 
used in conjuction with BUS ADDRESS 17 <03> and BUS ADDRESS 
16 <02> to specify the address of the next command for the LPA 11-K 
in main memory. 
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APPENDIX A 

STANDARD AND COMPRESSED HOLLERITH CODE 

CHARACTER 
ROWS STANDARD COMPRESSED 

PUNCHED CODE (OCTAL) CODE (OCTAL) 

Space None 0000 000 
0 10 1000 040 
1 1 0400 001 
2 2 0200 002 
3 3 0100 003 
4 4 0040 004 
5 5 0020 005 
6 6 0010 006 
7 7 0004 007 
8 8 0002 010 
9 9 0001 020 
& 12 4000 200 
- 11 2000 100 
A 12, 1 4400 201 
B 12,2 4200 202 
C 12,3 4100 203 
D 12,4 4040 204 
E 12,5 4020 205 
F 12,6 4010 206 
G 12,7 4004 207 
H 12,8 4002 210 
I 12,9 4001 220 , 12,11 6000 300 , 
{ 12,10 5000 240 
} 11, 10 3000 140 
J 11, 1 2400 101 
K 11,2 2200 102 
L 11,3 2100 103 
M 11,4 2040 104 
N 11,5 2020 105 
0 11,6 2010 106 
P 11, 7 2004 107 
Q 11,8 2002 110 
R 11,9 2001 120 
I 10, 1 1400 051 
S 10,2 1200 042 
T 10,3 1100 043 
U 10,4 1040 044 
V 10,5 1020 045 
W 10,6 1010 046 
X 10,7 1004 047 
Y 10,8 1002 050 
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APPENDIX A 

STANDARD AND COMPRESSED HOLLERITH CODE (Cont.) 

CHARACTER 
ROWS STANDARD COMPRESSED 

PUNCHED CODE (OCTAL) CODE (OCTAL) 

Z 10,9 1001 060 , 8, 1 0402 011 
8,2 0202 012 

# 8,3 0102 013 
@ 8,4 0042 014 

I 8,5 0022 015 
- 8,6 0012 016 -
" 8, 7 0006 017 
a 12,10, 1 5400 241 
b 12,10,2 5200 242 
c 12,10,3 5100 243 
d 12,10,4 5040 244 
e 12,10,5 5020 245 
f 12,10,6 5010 246 
9 12,10,7 5004 247 
h 12,10,8 5002 250 
i 12,10,9 5001 260 
j 12,11,1 6400 301 
k 12,11,2 6200 302 
I 12,11,3 6100 303 

m 12,11,4 6040 304 
n 12,11,5 6020 305 
0 12,11,6 6010 306 
P 12,11,7 6004 307 
q 12,11,8 6002 310 
r 12, 11,9 6001 320 
[ 12,8,2 4202 212 . 12,8,3 4102 213 
< 12,8,4 4042 214 
( 12,8,5 4022 215 
+ 12,8,6 4012 216 

! or t 12,8,7 4006 217 
~ 11,10,1 3400 141 
s 11,10,2 3200 142 
t 11,10,3 3100 143 
u 11,10,4 3040 144 
v 11,10,5 3020 145 
w 11,10,6 3010 146 
x 11,10, 7 3004 147 
Y 11,10,8 3002 150 
z 11,10,9 3001 160 
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STANDARD AND COMPRESSED HOLLERITH CODE (Cont.) 

CHARACTER ROWS STANDARD COMPRESSED 
PUNCHED CODE (OCTAL) CODE (OCTAL) 

] 11,8,2 2202 112 
$ 11,8,3 2102 113 

* 11,8,4 2042 114 
) 11,8,5 2022 115 
, 11,8,6 2012 116 

Aor. 11,8,7 2006 117 
\ 10,8,2 1202 051 
, 10,8,3 1102 052 

% 10,8,4 1042 054 
- 10,8,5 1022 055 
> 10,8,6 1012 056 
? 10,8,7 1006 057 
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APPENDIX B 

EXAMPLES OF LXY11/LXY211 PRINT COpy 
AND GRAPHICS 

->?IABCDEFGHIJKLHNOPQRSTUVWXYZt\ 

~ \.bcd.fghiJklmnop~r5tuv~xyz<:} 

t+, -. /01234'0789: ;<~>?IABCpEFGHI 

,: }~ 'abcdefghi IklmnoDgrstuvUlxyz 

)?@ABCDEFGHIJKLMNOPGRSTUVWXYZ[\: 

" 'abcdefghiJklmnop~rstuvwxyz{i} 

:)?@ABCDEFGHIJKLMNOPGRSTUVWXYZ[\ 

jz{ir" 'abcdefghi IklmnoQgrstuvwx 

OflTE: U-S£P TIME: 13:3'5:2I:11U NOflMRl 

SflMPlE INTERYAl: 1.1 MICRO ~LT[RlunE: 2.' HI(flO 
611 HZ SIIMf'l[: 11.5 MILL! 68 HZ flLT~RNflTE: 111.5 MILLl 

TRlliG[fI OELf'IT: 15111 TRIGGER LEVEl: •• 1 Sluf(: . C(.UfLl~.: DC 
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APPENDIX C 

7·BIT ASCII CODE 

Octal Octal Octal Octal 
Code Char Code Char Code Char Code Char 

000 NUL 040 SP 100 @ 140 , 
001 SOH 041 101 A 141 a 
002 STX 042 " 102 B 142 b 
003 ETX 043 # 103 C 143 c 
004 EOT 044 $ 104 D 144 d 
005 ENQ 045 % 105 E 145 e 
006 ACK 046 & 106 F 146 f 
007 BEL 047 107 G 147 g 

010 BS 050 ( 110 H 150 h 
011 HT 051 ) 111 I 151 i 
012 LF 052 * 112 J 152 j 
013 VT 053 + 113 K 153 k 
014 FF 054 114 L 154 I 
015 CR 055 115 M 155 m 
016 SO 056 116 N 156 n 
017 SI 057 I 117 0 157 0 

020 OLE 060 0 120 P 160 P 
021 DCl 061 1 121 Q 161 q 

022 DC2 062 2 122 R 162 r 
023 DC3 063 3 123 S 163 s 
024 DC4 064 4 124 T 164 t 
025 NAK 065 5 125 U 165 u 
026 SYN 066 6 126 V 166 v 
027 ETB 067 7 127 W 167 w 
030 CAN 070 8 130 X 170 x 
031 EM 071 9 131 Y 171 Y 
032 SUB 072 132 Z 172 z 
033 ESC 073 133 [ 173 { 

034 FS 074 < 134 "- 174 I 
035 GS 075 135 ] 175 } 

036 RS 076 > 136 " 176 ,...., 
037 US 077 'I 137 177 DEL 
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APPENDIX D 

UNIBUS I/O PAGE DEVICE 
ADDRESSES AND VECTOR ASSIGNMENTS 

Size in Number of 
Device Address Words Devices 

AA11 776750 8 1 (first unit) 
AA11 776400 8 4 (extra units) 
ADOl 776770 4 
ADF11 770460 8 
AFC11 772570 4 
AR11 770400 8 
BM792-YA 773000 32 
BM792-YB 773100 32 
BM792-YC 773200 32 
BM792-YH 773300 32 
BM873-YA 773000 128 
BM873-YB 773000 256 
BM873-YC 773000 256 
CD11 777160 4 
CM11 777160 4 
CR11 777160 4 
Customer 764000 1024 1 
DCll 774000 4 32 
DC14-D 777360 8 1 
Diagnostics 760000 4 
DL 11-A 777560 4 1 (console) 
DL 11-A 776500 4 16 
DL11-B 777560 4 1 (console) 
DL 11-B 776500 4 16 
DL l1-C 775610 4 31 
DL11-D 775610 4 31 
DL11-E 775610 4 31 
DL11-W 777546 (line clock, first 

unit only) 
DL11-W 777560 4 (console) 
DL11-W 776500 4 16 
DM11 775000 4 16 
DM11-BB 770500 4 16 (modem control 

forDM11) 
DN11-AA 775200 4 16 
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Size In Number of 
Device Address Words Devices 

DN11-DA 775200 1 64 
DP11 774400 4 -32 (assigned 

backwards) 
DR11-A/C 767600 4 -16 (assigned 

backwards) 
DR11-B(1) 772410 4 
DR11-B(2) 772430 4 
DS11 775400 67 1 
DT11 777420 1 8 
DV11 775000 16 4 
DX11 776200 16 2 
Floating CSRs 760010 1020 
FP11 772160 8 1 
GT40 772000 4 4 
ICR/ICS11 771000 256 1 
IP11/1P300 771000 128 2 
KE11 777300 8 2 
KG11 770700 4 8 
KL 11 776500 4 16 
KL 11 777560 4 (console) 
KT11 772200 64 
KT11-SR3 772516 1 
KU116-AA 777540 
KW11-L 777546 
KW11-P 772540 4 
KW11-W 772400 4 
LP11 777514 2 (LPO) 
LP11 764004 2 (LP1) 
LP11 764014 2 (LP2) 
LP11 764024 2 (LP3) 
LP11 764034 2 (LP4) 
LP11 764044 2 (LP5) 
LP11 764054 2 (LP6) 
LP11 764064 2 1 (LP7) 
LP20 775400 32 2 
LPA11-K 770460 8 
LPS11 770400 16 
LS11 777514 2 
LV11 777514 2 1 
M792 773000 32 8 
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Size in Number of 
Device Address Words Devices 

M9301-XX 765000 256 1 
M9301-XX 773000 256 
MM11-LP 772100 1 16 
MRll-DB 773100 64 1 
MS11-K 772100 1 16 
MSll-LP 772100 1 16 
NCV11 772760 8 1 
OST 772500 6 1 
PA61 Lreaders 772600 32 1 (2 per PA611) 
PA611_punches 772700 32 (2 per PA611) 
PC11 777550 4 
PDP-ll/04 777570 68 
PD'P-11/05 777570 68 
PDP-11/10 777570 68 1 
PDP-11/15 777570 68 1 
PDP-11/20 777570 68 1 
PDP-11/24 777570 68 1 
PDP-11/34A 777570 68 1 
PDP-11/35 777570 68 1 
PDP-11/40 777570 68 1 
PDP-11/44 777570 68 
PDP-11/45 777570 68 
PDP-11/55 777570 68 
PDP-11/60 777570 68 
PDP-11/70 777570 68 
PR11 777550 4 
RC11 777440 8 
Reserved 770100 32 
Reserved 770440 8 
Reserved 772150 4 
Reserved 772420 4 
Reserved 772514 1 
Reserved 772550 8 
Reserved 775606 1 
Reserved 777000 56 
Reserved 777200 32 
Reserved 777510 2 
Reserved 777520 4 
Reserved 777540 3 
RF11 777460 8 
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Size in Number of 
Device Address Words Devices 

RH70/11 alt 776300 32 (Alternate 
RSIRP/RM/T J) 

RK611 777440 16 
RK11 777400 8 
RL 11 774400 4 
RM03/04/05 776700 22 (RH70/RH11) 
RP04/05/06 776700 22 (RH70/RH11 ) 
RP11 776700 16 (RH70/RH 11) 
RS04 772040 16 (RH70/RH11 ) 
RX11/RX211 777170 4 
TA 11/DIP11-A 777500 4 
TC11 777340 8 
Testers 770000 32 
TM11/TMB11 772520 8 
TR79 764000 4 
TS11 772520 2 4 
TU16/45177 772440 16 (RH70/RH11) 
TU58 776500 4 4 
UDC-Units 771000 1 256 
UDC11 771774 2 
UET 772140 4 
Unibus-Map 770200 64 
VSV11 772000 4 4 
VT48 772000 16 
VTV01 772600 112 2 
XY11 777530 4 

PDP-11 INTERRUPT AND TRAP VECTORS 
000 PDP-11 Reserved 
004 PDP-11 CPU Errors (Illegal instructions, Bus Errors, 

Stack Limit, Illegal Internal Address. Microbreak) 
010 PDP-11 Reserved Instructions 
014 PDP-11 Breakpoint/Trace traps 
020 PDP-11 lOT Trap 
024 PDP-11 Power Fail 
030 PDP-11 EMT Trap 
034 PDP-11 TRAP Trap 
040 Reserved for System Software 
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044 Reserved for System Software 
050 Reserved for System Software 
054 Reserved for System Software 
060 DL11(1), KL11(1) 
064 DL11(1), KL11(1) 
070 PC11, paper tape reader 
074 PC11, paper tape punch 
100 KW11-L, line clock 
104 KW11-P, programmable clock 
110 Reserved for System Software 
1.14 CPU 
120 XV 11, Plotter 
124 DR 11-B, DMA interface 
130 AD01, AID subsystem 
134 AFC11, analog subsystem 
140 AA 11, display 
144 AA11, RSTS/E(crash-dump) 
150 alternate RS/RP/RM/T J 
154 UNUSED - Reserved for Digital 
160 RLn, disk 
164 UNUSED - Reserved for Digital 
170 LP/LS/LV11 (#1), USER RESERVED 
174 LP/LS/LV11 (#2), USER RESERVED 
200 LP/LS/LV11 (#0), LP20 (1),lineprinter 
204 RF11, RS03/04 (RH11 IRH70), MASSBUS fixed head disk 
210 LP20(2), RC11, RK611/RK711 
214 TC11, DECtape 
220 RK11, disk 
224 TM11, TS11, TU16/45, TE16, TU77, MASSBUS 

Magnetic tape 
230 CD11,CM11,CR11 
234 ICS/lCR11,IP11/1P300, UDC11 
240 PDP-11-PI RQ 
244 Floating Point exception 
250 Memory Management error 
254 RM02/03/50 (RH11 IRH70), RP04/5/6 (RH11 IRH70), RP11 
260 DIP11, TA11 
264 RX11, floppy disk 
270 LP/LS/LV11 (#3), USER RESERVED 
274 LP/LS/LV11 (#4), USER RESERVED 
300 Floating Vectors 
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FLOATING VECTORS 
There is a floating vector convention used for communications and 
other devices that interface with the PDP-ll. These vector addresses 
are assigned in order starting at 300 and proceeding upwards to 777. 
The following Table shows the assigned sequence. It can be seen that 
the first vector address, 300, is assigned to the first DCll in the sys­
tem. If another DCll is used, it would then be aSSigned vector address 
310, etc. When the vector addresses have been assigned for all the 
DClls (up to a maximum of 32), addresses are then assigned conse­
cutively to each unit of the next highest-ranked device (KL 11 or DPll 
or DMll, etc.), then to the other devices in accordance with the priori­
ty ranking. 

Priority Ranking for Floating Vectors 

(starting at 300 and proceeding upwards) 

Decimal Octal 
Size Modulus 

Rank Option (words) (address) 

1 DCll 4 10 
1 TU58 4 10 (See Note 1) 
2 KL 11(extra) 4 10 
2 DL 11-A(extra) 4 10 
2 DL ll-B( extra) 4 10 
3 DP11 4 10 
4 DM11-A 4 10 
5 DN11 2 4 
6 DM11-BB 2 4 
7 DH 11 modem control 2 4 
8 DR11-A 4 10 
9 DR11-C 4 10 

10 PA611 (reader+punch) 8 10 
11 LPD11 4 10 
12 DT11 4 10 
13 DX11 4 10 
14 DL11-C 4 10 
14 DL11-D 4 10 
14 D111-E 4 10 
15 DJll 4 10 
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Decimal Octal 
Size Modulus 

Rank Option (words) (address) 

16 DH11 4 10 
17 GT40 8 10 
17 VSV11 8 10 
18 LPS11 12 10 
19 DQ11 4 10 
20 KW11-W 4 10 
21 DU11 4 10 
22 DUP11 4 10 
23 DV11 +modem control 6 10 
24 LK11-A 4 10 
25 DWUN 4 10 
26 DMC11 4 10 
26 DMR11 4 10 (DMC before DMR) 
27 DZ11 4 10 
28 KMC11 4 10 
29 LPP11 4 10 
30 VMV21 4 10 
31 VMV31 4 10 
32 VTV01 4 10 
33 DWR70 4 10 
34 RL 11/RLV11 2 4 (after the first) 
35 RX02 2 4 
36 TS11 2 4 (after the first) 
37 LPA11-K 4 10 
38 IP11/1P300 2 4 
39 KW11-C 4 10 
40 RX11 2 4 (after the first) 
41 DR11-W 2 4 
42 DR11-8 2 4 (after the first) 

1 There is no standard configuration for systems with both Dell and TUS8. 
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'LOATING CSR ADDRESS DEVICES 
There is a floating address convention used for communications and 
other devices interfacing with the PDP-11. These addresses are as­
signed in order starting at 760 010 and proceeding upwards to 763 
776. Floating addresses are assigned in the following sequence: 

Decimal Octal 
Size Modulus 

Rank Option (words) (address) 

1 DJ11 4 10 
2 DH11 8 20 
3 0011 4 10 
4 DU11 4 10 
5 DUP11 4 10 
6 lK11A 4 10 
7 DMC11/DMR11 4 10 (DMC before DMR) 
8 DZ11' and DZV11 4 10 
9 KMC11 4 10 

10 lPP11 4 10 
11 VMV21 4 10 
12 VMV31 8 20 
13 DWR70 4 10 
14 Rl11 and RlV11 4 10 (extra only) 
15 lPA11-K 8 20 (extra only) 
16 KW11-C 4 10 
17 Reserved 4 10 
18 RX11 4 10 (extra only) 
19 DR11-W 4 10 
20 DR11-B 4 10 (after second) 

1 DZ11 E and DZ11 F are dual DZ11s and are treated by the algorithm as two 
DZ11s. 

DEVICE ADDRESSES 

776000 ( 
Diagnostics 

760006 

760010 (Start of floating addresses) 

763776 (Top of floating addresses) 
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764000 TR79 

764004 ( 
LP11(#0-7) 

764066 
Customer 

765000 ( 
M9301 

765776 

767600! 
OR11-A/C 

767776 

770000! 
Testers 

770076 

770100! 
Reserved 

770176 

770200 I 
UNIBUS Map 

770376 

770400 I 
AR11 

770416 LPS11 

770436 

770440 I 
Reserved 

770456 

7704601 
AOF11 ILPA 11-K 

770476 

7705001 #1 
OM11-BB 

770676 #16 
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7707001 

770776 \ 

771000 I 
771776 \ 

7717741 

771776\ 

7720001 

772036\ 

7720401 

772076\ 

7721001 

772136\ 

7721401 

772146\ 

7721501 

772156\ 

7721601 

772176 

7722001 

772216\ 

7722201 

772236 

APPENDIXD 

#1 
KG11 

#8 

ICRIICS11 
UDC Functional 110 Units 

IP11/1P300 

ICRIICS11 
UDC11 

GT40 (#1-#4) 
VSV11 (#1-#4) 
VT48 

RS04 

IP1111P300 

UNIBUS Memory Parity 

UNIBUS Tester 

Reserved 

FP11 Registers 

MM11-LP#1 

MS11-LP#16 

Supervisor Instruction Descriptor PDR, reg 0-7 

Supervisor Data Descriptor PDR, reg 0-7 
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7722401 
Supervisor Instruction PDR, reg 0-7 

772256 

7722601 
Supervisor Data PAR, reg 0-7 

772276 

7723001 
Kernel Instruction PDR, reg 0-7 

772316 

772320 I 
Kernel Data PDR, reg 0-7 

772336 

7723401 
Kernel Instruction PAR, reg 0-7 

772356 

7723601 
Kernel Data PAR, reg 0-7 

772376 

7724001 
KW11-W 

772406 

772410/ 
DR11-B(#1) 

772 416 

7724201 
Reserved 

772426 

7724301 
DR11-B (#2) 

772436 

772440! 
TU16/45/77 

772476 
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77250°1 
OST 

772512 

772514 Reserved 

772516 Memory Mgt. reg (MMR3) 

772520 I 
TM11/TMB11/TS11 

772536 

77254°1 
KW11-P 

772546 

77255°1 
Reserved 

772566 

77257°1 
AFC11 

772576 

77260°1 
PA611 Typeset Readers 

772676 

77270°1 
PA611 Typeset Punches VTV01 

772776 

77276°1 
NCV11 

772776 

773476 
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773000! 
BM792-YA 

773076 
BM873-YA 

773100! BM873-YB 
MR11-DB BM873-YC 

773276 M792 
773376 M9301-XX 
773776 

774000! #1 
DC11, 

774376 #32 

774400 I #1 
RL 11 

774406 DP11, 

774776 #32 

775000 ! #1 
DM11, DV11,#1-#4 

775176 #16 

775200! #1 
DN11-AAlDN11-DA 

775376 #16 

775400! 
LP20 

775576 DS11 
775604 

775606 Reserved 

775610 I #1 
DL 11-C, -0, -E 

776176 #31 

77620°1 
DX11 

776276 
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7763001 

7763761 

7764001 

776476 

776500 

776676 

776700 

776736 
776752 

7767501 

7767661 

7767701 

7767761 

777 0001 

777 1561 

7771601 

7771661 

777 1701 

7771761 

777 2001 

777 276 

APPENDIX D 

alternate RH70/RH11 

#2 
AA11, 

#5 

KL 11, 

rU5S 

#1 

OL11-A,-B,-W #16 

RP11 

AA 11, #1 

AD01 

Reserved 

CM11, C011 
CR11 

RX11/RX211 

Reserved 

RM03/04/05, 
RP04/05/06 
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777300t 
KE11. #2 

777 336 

777340t 
TC11 

777 356 

777360 f 
OC14-0 

777 376 

777 400 t 
RK11 

777416 

777 420! 
0T11 

777436 

777 440 I 
RC11 

777 456 
RK611 

777 460 I 
RF11 

777 476 

777 500! 
TA11/01P11-A 

777506 

777 5101 
Reserved 

777 512 

777 514! 
LP11/LS11/LV11 

777516 

777 520! 
Reserved 

777526 
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777 5301 

777536 

7705401 

777544 

777546 

777 5501 

777556 

777560 

777566 

777 570 

777 572 
777574 
777576 

777 6001 

777616 

7776201 

777636 

777 6401 

777 656 

7776601 

777 676 

APPENDIX D 

XY11 

KV116-AA 

DL 11-W/KW11-L, line clock 

PC11/PR11 

DL 11-A/DL 11-8 
Console Terminal 

DL 11-W/KL 11 

Console Switch & Display Register 

(MMRO) 
Memory Mgt. reg (MMR1) 

(MMR2) 

User Instruction PDR, reg 0-7 

User Data PDR, reg 0-7 

User Instruction PAR, reg 0-7 

User Data PAR, reg 0-7 
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777700 
777701 
777 702 
777 703 
777 704 
777 705 
777706 
777 707 

~~~ ~~~ I 777 712 
777 713 
777714 
777715 
777 716 
777 717 

777740 
777 742 
777 744 
777 746 

777750 
777 752 
777754 
777756 

777 760 

777 762 
777764 
777766 

777770 
777772 
777 774 
777776 

APPENDIX D 

General registers, 
Set 0 

Kernel 

General registers 
Set 1 

Supervisor 
User 

RO 
R1 
R2 
R3 
R4 
R5 
R6(SP) 
R7 (PC) 

RO 
R1 
R2 
R3 
R4 
R5 
R6(SP) 
R6(SP) 

Low Error Address (PDP-11/70) 
High Error Address (PDP-11/70) 
Memory System Error (PDP-11 170) 
Cache Control 

Maintenance 
HitlMiss 

Lower SiZe! 

Upper Size 
System liD 
CPU Error 

(PDP-11/70) 
System Size 

(PDP-11/70) 
(PDP-11/70) 

Microprogram Break (PDP-11/70) 
Program Interrupt Request (PIR) 
Stack Limit (SL) (PDP-11/70) 
Processor Status Word (PS) 

NOTE: All presently unused UNIBUS addresses are reserved 
by Digital. 
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APPENDIX E 

EXPANSION BOXES 

BAI1-KE (KF) BA11-KW (KX) BA11-lE (IF) 

MOUNTING 105 in (26 7 em) 10.5 in (26.7 em) 5.25 in (13.3 em) 
CODE PANEL SPACE PANEL SPACE PANEL SPACE 

MOUNTING 5 SYSTEM 5 SYSTEM 2 SYSTEM 
SPACE 

PROVIDED UNITS UNITS UNITS 

CURRENT 12 A@120Vae 12 A @120Vae 5A@120Vae 
DRAWN 

CURRENT 50Afll;+ 5Vde SOA@+ 5Vde 32A@+ 5Vde 

AVAILABLE 4 A «(/' + 15 Vde 4 A@+ 15Vde 2 A@+ 15Vde 
10 A '(/ - 15 Vde 10A@ - 15Vde 2 A@ - 15Vde 

REQUIRED PDP-11/24, 

CABINETRY H960 H9640 SERIES PDP-11/34A, 

SYSTEMS SERIES H9600 SERIES & PDP-11/44 
SYSTEMS 

--- ----- -------

CABLE 
BC11A BC11A BC11A 

INCLUDED 

-El-
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6/8 lines per inch switch. 
182.185 

8 LPI switch. 168 

40/80 column switch. 209 

800 lamp. 144 

1600 lamp. 144.156 

6250 lamp. 156 

8080 microprocessor. 363 

A status register. 259.465-467 

A switch. 30.43.54.78 

AA11-K. 214-219.257.268.271 
registers. 446-449 
specifications. 218-219 

access A. A/B. access B switch. 88 

ACLO bit. 248. 459 

A counter register. 259.469 

AD11-K. 220-224.227.228. 
229.230.231.268.271 

registers. 449-454 
specifications. 223-224 

AID START bit. 221.451 

A indicator. 89 

alarm indicator. 185 

alarm/clear indicator. 181 

alarm/clear switch. 181.184 

AM11-K. 221.226-231.268 
specifications. 230-231 

analog-to-digital (A/D) 
buffer register. 221.222.451 

analog-to-digital (AID) converter. 
221.227.257.265.266.449 

analog-to-digital (AID) conversion. 
221.257.268.450.451 

ANSI I standard deviation. 
191.203 

A preset/buffer register. 
259.469 

AR11. 268 

ASCII code chart. 2.164.178; 
see also Appendix C 

INDEX 

·I1· 

ASCII set. 175. 176 

attention (ATN) line. 253 

attention summary/offset reegister. 
300 

attention summary register . (AS). 
316. 339. 359. 402. 421 A-422 

automatic read amplificatioaon (ARA) 
burst. 150 

BA11-K box. 251 

B buffer register. 259.469 

B counter register. 259.469·9 

B indicator. 89 

B OVERFLOW INTERRUPT - ENABLE 
bit. 259. 468 

B status register. 259.467-..... 469 

B switch. 30.43. 54. 78 

binary coded decimal (BCO:O). 
341.361 

bootstrap message packet. • 95. 
98.104 

BOT (Beginning Of Tape). 1111. 
116.125.139.150 

BOT lamp. 117.129.144. HI56 

BREAK signal. 103.104 

BURST DATA LATE bit. 24 •• 7.459 

bus address/data buffer reg)Qister. 
112. 371-372 

bus address extension regis ster 
(BAE). 323. 349-350. 4~07 

bus address register (BAR),,'. 7.27. 
39.63.75.112. 126. 14~0. 141. 
245.247.277-278.285,,0.293-294. 
305-306.371-372. 390 ..... -391. 460 

bus request (BR) interrupt. 166. 
179.216.223 

BUSY bit. 192. 204. 443 

busy line. 247 

byte count register. 153. 42122 

CARD DONE bit. 194. 195. ~ 206.442 



INDEX 

card reader comparison chart, 212 

card reader registers, 442-446 

carriage return (CR) code, 164, 178 

CHARACTERISTICS WORD, 378-
379 

check character register, 403 

check indicator, 169 

check switch, 168 

CMEll-K, 202-211 
registers, 442-446 
specifications, 209-211 

CMSll-K, 202-211 
registers, 442-446 
specifications, 209-211 

COLUMN READY bit, 194,204, 
206, 443-444 

COMBINED ERROR bit, 29,291 

command address register, 470,472 

command and status register, 
7,8,9,275-277 

COMMAND message packet, 
95,96,98-100 

COMMAND WORD, 375-378 

COMPOSITE ERROR bit, 19,283 

CONTINUE message packet, 95,96, 
98, 103 

control A/control B switch, 67 

control and status register (CSR), 
17,18,162,176,179,233,235, 
245,247,248,283-285,439, 
440-441,452-453,456-458 

control and status 1 register (CS 1), 
27,29,40,41,51,63,65,75,76, 
126,128,142,291-293,303-305, 
325-327,352-353,388-390 

control and status 2 register (CS2), 
27,40,63,75,294-296,307-310, 
329-332,391-394 

control and status 3 register (CS3), 
323-324,350-351,407-408 

control in/maintenance 
register, 470-471 

-12-

control out/status register, 471-472 

CONTROLLER READY bit, 18,19, 
29,284,292 

control register, 153,409-410 

copies control, 182 

Coulter Model "S" Blood 
Counter, 242 

CRll(-A), 190-201 
registers, 442-446 
specifications, 199-201 

CR11-B), 190-201 
registers, 442-446 
specifications, 199-201 

CRT, 215 

current cylinder register (CC), 
343,362-363 . 

Computer Special Systems (CSS) 
group,l,176 

cyclic redundancy check (CRC), 7,9, 
17,18,39,40,51,52,63,64, 
72,75,76,85,86,125,127, 
128,139,141,142,150,154 

data buffer register (DB), 7,8, 
9,112,162,164,166,176,178, 
179,192,194,195,204,206, 
207,216,277,300-301,317, 
340,371-372,403,439,440, 
441,442,444,445,446, 
448-449 

data input/output (DIO) lines, 253 

DATA message packet, 95,98,102 

data transfer error register, 410 

DATA TRANSMITTED control 
Signal, 235 

Data Valid (DAV) line, 253 

dedicated mode, 265, 267, 268 

delete control code character, 164 

DENSity error lamp, 117 

desired cylinder register (DC), 
51,63,75,300,319-320,342, 
362 



INDEX 

desired sector It rack address 
register (DA). 51.63.75, 
306-307,328-329.359-360 

device control logic (DCl). 347-348 

digital-to-analog (DAC) buffer 
register, 221,222,451 

digital-to-analog (DI A) conversion, 
268 

digital-to-analog converter (DAC), 
215,216,222,257,265,266,449, 
451 

direct memory access (DMA), 5,15, 
25,35,49,59,71,83,109,121, 
135,149,245,248,263,265 

disk address register, 17,27, 
285-287,294 

disk drive comparison chart, 91 

disk drive registers, 275-368 

display status register (DSR), 
216,446-448 

Dlll-E, 93,95,96,105,106,368 

Dlll-W, 93,95,96, 105, 106, 368 

DONE bit, 9, 276 

double density plot mode (DDPM) 
code, 165 

double density mode, 5 

DRll-B, 245 

DR11-C, 233-236,257 
registers, 451-454 
specifications, 236 

DRll-K, 238-243,257, 
266,268,271,272 

registers, 454-455 
specifications, 242-243 

DRll-W, 244-250,257 
registers, 456-461 
specifications, 250 

drive adapter, 71, 72, 77, 
79,80 

DRIVE INTERRUPT bit, 29 

drive number receptacle, 20,30, 
43,54,67,78 
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DRIVE READY bit, 18,19,285 

drive status register (DS), 
296-298,310-312,332-334, 
353-355 

drive type register (DT), 317-318, 
340-341,360-361,404-405,422-
423 

DRV11-B,248,249 

ECC pattern register, 301-302, 
367 -368, 323, 349 

ECC position register, 301, 
367,322,349 

elongate code, 164 

end or identify (EOI) line, 253 

END message packet, 95, 96, 
98,99,100-102,104 

EOTlamp, 117 

ERASE GAP operation, 115,127, 
141,154 

error and information register (EIR), 
245,247,458-459 

error and status register, 7, 
9,278-280 

ERROR bit, 9,105,166,179, 
206,248,275,369,439, 
440,442,450,456,458 

error correction code (ECC), 
27,28,39,40,51,52,63, 
64,72,76,85,86,152, 
154,299,357 

error register (ER), 398-402, 
298-300 

error 1 register (ER1), 64,76, 
86,312-316,335-338,355-359 

error 2 register (ER2), 
363-365, 343-346, 320-322 

error 3 register (ER3), 
347-348,365-367 

event-marking mode, 267 

expansion box comoarison chart, 
see Appendix E 



extended status 0 word, 381-383 

extended status 1 word, 383-385 

extended status 2 word, 385-386 

extended status 3 word, 386-387 

extended status word 1, 280-281 

extended status word 2, 281 

extended status word 3, 281-282 

extended status word 4, 282 

EXTERNAL DATA ACCEPTED 
signal, 241, 242 

EXTERNAL DATA READY signal, 
241,242 

EXTERNAL START ENABLE bit, 
221,450 

failure codes, 411-420,426-434 

fault clear switch, 43,78 

fault indicator, 20,30 

fault switch, 54 

file protect lamp, 144,156 

format fault indicator, 184 

formatter status register, 395-397 

form feed (FF) code, 162, 178 

forms length selector, 182 

forms reset switch, 185 

forms thickness adjustment, 
169, 185 

FORTRAN-callable subroutines, 
251,263,269 

frame count register (FC), 126, 
127,141,394-395 

gate fault indicator, 184,185 

GO bit, 247,277,293,305, 
327,353,390,410,436,437, 
438,458,471 

group coded recording (GCR) 
mode,1, 150, 152, 154 

INDEX 
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H960 series cabinets, 25, 121 

H9600 series cabinets, 25 

H9602 series cabinets, 
109,121,149 

halt switch, 209 

hammer fault indicator, 184 

hardware control register, 438 

head disk assembly (HDA), 
49,83,87,358 

HEADER CRC ERROR bit, 86,357 

holding register (HR), 320 

Hollerith code, 2,191,192, 
195,203,207 

Hollerith code chart, 
see Appendix A 

hopper check lamp, 198, 199, 
208 

horizontal form position adjustment, 
169, 182 

horizontal paper adjustment, 185 

IB11, 251-254 
registers, 461-464 
specificatons, 254 

IEEE Standard, 251,461 

INITIALIZE message packet, 95, 
98,103-104 

input buffer register (INBUF), 
233,235,454 

input data register (IDR), 
245,247,460 

INPUT INTERRUPT ENABLE bit, 
241, 242, 455 

input register, 239, 241,455 

instrument bus data register, 
251,464 

instrument bus status register, 
251,461-464 

INTENSIFY pulse, 215,216,218 



interblock gap (IBG), 111, 125, 
139, 152 

interface clear (IFC) line, 253 

internal clock/clock track 

INDEX 

(INT CLK/CLK TRK) switch, 209 

INTERNAL HIGH DATA READY 
pulse, 241 

INTERNAL LOW DATA READY 
pulse, 241 

interprocessor buffer (IPB), 
239,245,265 

inter processor link, 248 

interrecord gap (IRG), 111, 125, 
139,152 

interrupt codes, 411-420, 426-434 

interrupt control logic, 10, 19, 
29,41,65,76,105,115,128, 
142,166,179,195,207,216, 
223,235,242,248,254,259 

INTERRUPT ENABLE bit, 9,18, 
29,41,65,76,115,128,142, 
166,179,194,206,216,223, 
235,242,248,253,259,276, 
284,292,303,324,327,383, 
389,408,439,441,444,447, 
450,453,457,463 

interrupt priority level, 29,41, 
65,76,105,115,142,166,179, 
195,206,216,223,235,242, 
248,253,259 

interrupts, 9-10,18-19,29,41, 
53,65,76,87,105,115,128,142, 
155,166,179,194-195,206-207, 
216,223,235,242,248,253-254, 
259 

interrupt vector address, 29,41, 
65,76,105,115,128,142,166, 
179, 195,207,216,22~,235, 
242,248,253,254,259 

KW11-K,215,221,256-260, 
268,271,450 
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clock A, 257,259,271 
clock B, 257,259,271 
registers, 464-469 
specifications, 260 

lamp test switch, 199 

light-emitting diodes (LEOs), 
196,207 

line feed (LF) code, 162,164, 
166,178 

lineprinter comparsion chart, 189 

lineprinter registers, 439-441 

load fault lamp, 143,144,156 

load/rewind/unload switch, 116 

load/rewind switch, 143,156 

load switch, 20,130 

longitudinal redundancy check 
(LRC), 125,127,128,139,141, 
142 

look-ahead register (LA), 
316-317, 339-340 

LPA11-K, 262-273 
registers, 470-472 
specifications, 272-273 

LPA11-K bus, 215,221,257 

LP11-A, 172-188 

LP11-B, 172-188 

LP11-C, 172-188 

LP11-D, 172-188 

LP11-E, 1, 172-188 

LP11 series, 172-188 
registers, 440-441 
specifications, 185-188 

LP11-Y, 172-188 

LP11-Z, 172-188 

LP05K-LL interface, 176 

LXY11, 160-170 
registers, 439-440 
specifications, 169-170 



INDEX 

LXY21 , 160-170 
registers, 439-440 
specifications, 169-170 

MACRO-callable subroutines, 263, 
269 

magnetic tape comparison 
chart, 159 

magnetic tape registers, 368-438 

maintenance register (MR), 192,204, 
359,404,442,445-446 

maintenance 1 register (MR1), 301, 
317,340 

maintenance 2 register (MR2), 302, 
320 

maintenance 3 register (MR3), 302 

mark/punch switch, 209 

MASSBUS adapter (MBA), 49,51, 
52,53,83,85,86,149,150,152, 
153,154,155,302,325,351,388, 
409 

MASSBUS adapter (MBA) 
registers, 39,51,63,72,85,126, 
142,152,302,325,351,387-388, 
408 

MASS BUS cable, 35,49,59,71,83, 
121,135,149 

MASSBUS controller/adapter, 35, 
59,71,72,121,135 

MASSBUS port, 43,44,54,55,67, 
68,78,79,89,144,155 

MBA byte counter register, 51,85, 
153 

MBA virtual address register, 51,52, 
85,86,153 

Micro OK lamp 117 

MODE FLAG INTERRUPT ENABLE 
bit, 259, 467 

mode switch, 199 

modified frequency modulation 
(MFM), 15,27,39,49,59,72 
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motion check error, 196,208 

MULTI-CYCLE REQUEST bit, 248, 
458 

multipurpose register, 289-291 

multirequest mode, 265,266,267, 
268 

NEW DATA READY control 
signal, 235 

non-data transfer control 
register, 434-438 

non-data transfer error register, 425-
434 

NON-EXISTENT MEMORY bit, 248, 
458 

NON-STANDARD GAP bit, 125,139, 
400 

Not Data Accepted (NDAC) line, 253 

Not Ready For Data (NRFD) line, 253 

NRZI (Non-Return to Zero Inverted) 
mode,121, 125, 127, 135, 139, 
141,144 

OFFSET POSITIONING 
operation, 29,41, 
65, 76 

offset register (OF), 318,319,361, 
362,341,342 

online/offline switch, 183 

online switch, 88,117,132,143, 
144,156,169 

oscilloscope, 215,216 

output buffer reg ister 
(OUTBUF), 233, 
235,239,451,453 

output data register (ODR), 245, 
247,455,456,460,461 

OUTPUT FLAG bit, 241,454 

OUTPUT INTERRUPT ENABLE 
bit, 241, 242, 454 
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output register, 239,241,454,455 

OVERFLOW ENABLE bit, 221, 450 

paper advance switch, 168 

paper step switch, 184 

parity error bit, 248, 459 

PE (phase-encoded) mode, 109, 111, 
121,125,127,128,135,139,141, 
142,144,150,152,154,156 

phase control, 181,185 

pick check lamp, 198,199 

plot mode code, 164,165 

port select switch, 155 

POSITION operation, 98 

power cord, 93 

power (PWR) lamp, 129,143,156 

power switch, 168,181,184,196, 
198,208 

programmable vertical forms unit 
(PVFU),161, 164, 166, 168, 178, 
185 

radial serial protocol (RSP) 
format, 95 

READ BACKWARD operatton, 115, 
127,141,154 

read check lamp, 198,199 

READ command, 111,152,192,204 

READ FORWARD operation, 141 

READ operation, 7,17,18,27,28,39, 
40,51,52,63,64,75,85,86,95, 
98,99,100,102,103,104,105, 
112,121,126,127,128,135,140, 
141,142,149,153,154 

READER READY STATUS bit, 192, 
198,199,204,208,209 

READY bit, 29,41,65,76,115,128, 
142,162,166,178,179,216,304, 
326,373,389,439,441,446,447, 
457 

ready indicator, 30, 54 

ready lamp, 43, 78 
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ready/on/off line switch, 184 

RECAUBRATION operation, 29, 41, 
65,76 

receiver data buffer register, 95,369 

RECEIVER INTERRUPT ENABLE 
bit, 105,368 

receiver status register, 95,368 

register 3, 421 

register 11, 425 

register 12, 425 

REM80 subsystem, 49, 51, 55, 302 

remote enable (REN) line, 253 

REM03 subsystem, 35,39,44,302 

REM05 subsystem, 71, 72, 79, 302 

REP06 subsystem, 59, 63, 68, 325 

REP07 subsystem, 83,85,89,351 

REREAD operation, 29, 41, 65, 76 

reset switch, 143,144,156,199,208 

RESIDUAL FRAME COUNT 
WORD,381 

REWIND operation, 114,127,141, 
152,154 

REWIND/UNLOAD operation, 
115,127,143,154 

RGMSO subsystem, 49, 51, 55, 302 

RGM03 subsystem, 35, 39, 44, 302 

RGP06 subsystem, 59,63, 68, 325 

ribbon fault indicator, 184,185 

RJM02 subsystem, 35, 39, 44, 302 

RJP06 subsystem, 59,63, 68, 325 

RK05, 251 

RK06, 297,299 

RK07, 24-32 
registers, 291-302 
specifications, 31-32 

RK711 subsystem, 25,27,291 

RL11 subsystem, 15,17,283 

RL01, 14-22, 251 
registers, 283-291 



specifications, 20-22 

RL02, 14-22 
registers, 283-291 
specifications, 20-22 

RL211 subsystem, 15,17,18,283 

RM80, 48-56,318,320 
registers, 302-324 
specifications, 55-56 

RM02", 34-46,318,320 
registers, 302-324 
specifications, 44-46 

RM03, 34-46,318,320 
registers, 302-324 
specifications, 44-46 

RM05,1,70-81,318,320 
registers, 302-324 
specifications, 79-81 

RP06, 58-69 
registers, 325-351 
specifications, 68-69 

RP07, 1,82-90 
registers, 351-368 
specifications, 89-90 

run/stop switch, 30, 54 

RWM03 subsystem, 35, 39, 44, 302 

RWM05 subsystem, 71, 72, 79, 302 

RWP06 subsystem, 59, 63, 68, 325 

RX11 subsystem, 5,276 

RX01 /RX02 diskette, 251 

RX211 subsystem, 4-12, 275-276 
registers, 275-282 
specifications, 10-12 

Schmitt trigger input, 257,259 

sector address register, 7,78 

SEEK operation, 28,40,51,64,75, 
85 

select lamp, 129 

sensor I/O device registers, 446-472 

sequential-channel mode, 267 

serial number register (SN), 318, 
341,361,405-406,424-425 

INDEX 

service request (SRQ) line, 253 

SET CHARACTERISTICS command, 
112,114,373,376,377,378, 
386 

shift in code, 165 

shift out code, 165 

shift to 8 LPI code, 165 

shutdown switch, 199 

single-channel mode, 267 

single density mode, 5 

SPACE BACKWARD operation, 115, 
127,141,154 

space control code character, 164 

SPACE FILES operation, 152 

SPACE FORWARD operation, 114, 
127,141,154 

special address mode, 99 

SPECIAL CONDITION bit, 41,65,76, 
115,128,142,303,325,372,388 

stack check lamp, 198,199 

START DATA ACQUISITION 
command, 265 

start load code, 166 

Start Load command, 178 

start/stop switch, 66, 88 

start switch, 43, 78 

STAT 1 lamp, 54 

STAT 2 lamp, 54 

status display, 182 

STATUS HEADER WORD, 379-381 

status register, 112,192,204,206, 
221,222,239,372-375,423-424, 
442-444,450-451,454-455 

sn INTERRUPT ENABLE bit, 259, 
465 

stop load code, 166 

Stop Load command, 178 

stop switch, 198 

strip chart recorder, 215,216 
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tape control register, 126,127,140, 
141,153,406-407,420-421 

tape fault, 185 

tape mark, 111, 126,411,426 

TAPE MARK bit, 111,126, 
140,152,381,397 

TEE16 subsystem, 121,126, 
130,387 

Tektronix oscilloscope, 215 

TE16, 120-132 
registers, 387-408 
specifications, 130-132 

test switch, 182 

TEU77 subsystem, 135,140, 
144,387 

TEU78 subsystem, 149, 152, 
157,408 

TGU77 subsystem, 135,140, 
144,387 

TIMING ERROR bit, 206,443 

TJE16 subsystem, 121,126, 
130,387 

T JU77 subsystem, 135,140, 
144,387 

top of form switch, 168,181, 
182, 184 

track address register, 7,278 

TRANSFER REQUEST bit, 7,8,9, 
276 

TRANSITION TO ON-LINE bit, 194, 
195,206 

transmitted data buffer register, 95, 

96,370 

TRANSMITTER INTERRUPT ENABLE 
bit, 105,370 

transmitter status register, 95,369-
370 

transport select receptacle, 129 

transport select switch, 143 

TS11, 108-119 
registers, 371-387 
specifications, 117-119 
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TU58-K tape cartridge, 93 

TU58, 92-107 
registers, 368-370 
specifications, 105-107 

TU77, 134-146 
registers, 387-408 
specifications, 144-146 

TU78, 148-158 
registers, 408-438 
specifications, 157-158 

TWE16 subsystem, 121,126, 
130,387 

TWU77 subsystem, 135,140, 
144,387 

underline control code 
character, 164 

UNIBUS, 1,5,15,25,35, 
59,93,109,121,135,161, 
166,175,179,191,194,195, 
203,206,207,215,216,221, 
223,227,235,239,241,242, 
245,247,248,253,257,263, 
283,291,304,308,368,371, 
372,388,389,392 

UNIBUS adapter (UBA), 245 

UNIBUS address, 2, 192, 204 

UNIBUS 1/0 page device addresses 
and vector assignments, see 
Appendix D 

unload switch, 143, 156 

VAX-11/750systems, 5,15,25,35, 
49,59,109,135,161,263 

VAX-11/780 systems, 1, 25, 35, 
49,59,71,83,109,121, 
135,149,150,161,263, 
351,408 

VAX MASS BUS, 351,409 

VAX systems, 1,175,191,203,215, 
257 

vertical form position adjustment, 
169,182 
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vertical forms unit (VFU) error, 185 

vertical tab stop, 164, 166, 178 

VOLume VALID lamp, 117 

Winchester technology, 1,49, 53, 
83,87 

word count register (WC), 7,27, 
39,40,63,75,126,127, 
140,141,245,247,278, 
293,305,328,390,459 

WRITE CHECK command, 28, 40, 52, 
64,76,86 

WRITE command, 17, 27,40,63, 
75,85,153 

write lock lamp, 117,129 

WRITE operation, 8, 17, 18,20,27, 
28,30,39,40,51,52,55,63, 
64,67,75,78,85,86,88,95, 
96,99,100,102,103,105,111, 
112,115,125,126,127,128, 
139,140,141,142,153,154, 
242 

write protect indicator, 88 

write protect switch, 20, 30, 43, 54, 
78,88 

WRITE TAPE MARK operation, 115, 
127,141,152,154 

XOFF message packet, 95, 98, 103 

XIV recorder, 215 
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