
Device Registers

ТС11/
TU56

Cassette
command & status 
data butter

DECtape 
control & status 
command 
word count 
bus address 
data

Vec- Prior- 
Address tor Itf NPR

(TAGS)
(TADB)

(TCST)
(TCCM)
(TCWC)
(TCBA)
(TCDlt)

777 SOP 
777 502

260 BR6

777 340 
777 342 
777 344 
777 346 
777 350

214 BR6

BM873-YA BOOTSTRAP LOADER;
Starting Address Device

773 ООО RFU
773 010 RKU
773 020 Transfer to address contained in

Switch Register
773 030 TC11

#  773 050 ТМИ
773 100 R P ll
773 144 RCU
773 210 ASR paper tape reader
773 230 ТАИ
773 312 PC ll

BM873-YB BOOTSTRAP LOADER: 

Device
Starting
Address

773 ООО 
773 002 
773 030 
773 032 
773 070 
773 110 
773 136 
773 150 
773 212 
773 320 
773 322 
773 344 
773 350 
773 352 
773 510 
773 524 
773 526 
773 620

RJS03/RJS04 
RJS03/RJS04 
RK11 
RKU 
TC11 
TM11 
RF11 
TJU16 
RC11 
RJP04 
R1P04 
Transfer to addres; 
R P ll 
RP11
К Ш / О Ш  
TA11 
TA11 
P C ll

Disk Unit 0
Unit specified in console switch register 
Disk Unit 0
Unit specified in console switch register

Disk Unit 0
Unit specified in console switch register 

in console switch register 
Disk Unit 0
Unit specified in console switch register 
Console TTY Reader 
Cassette Unit 0
Unit specified in console switch register

PDP-11/70 BOOTSTRAP LOADER:

Starting Address 17 765 ООО
> * t

1_________ j
»•«:« iw !

Device Type; 1 TM11 “ 6 TWU16
2 ТС11 7 RWP04
3 RK11 10 RWS03/4
4 R P ll 11 RXU

ABSOLUTE LOADER

Starting Address 
Memory иге

4K 017 
8K 03? 

12K 057 
16K 077 
20K 117
24K 137
28K 157

tor larger)

500

BOOTSTRAP LOADER

Address
—  744 
™- 746
— 750
—  752 
-- 754

756
— 760
— 762

Contents
016 701 
ООО 026 
012 702 
ООО 352* 
005 211 
105 711 
100 376 
116 162

Address Contents
- 764 

766
- 770 

772 
774 
776

ООО 002 
— 400 • ■

005 267 
177 756 
ООО 765 
177 560 (TTY) 

or 177 550(PCU)

773 ООО Paper Tape Bootstrap 
773 100 Disk/DEC tape Bootstrap 
773 200 Card Reader Bootstrap 
773 300 Cassette Bootstrap 
773 400 Floppy Disk Bootstrap

MR 11 OB BOOTSTRAP IQ< 

Starting Address
773 100 
773 110 
773 120 
773 136 
773 154 
773 220

7-BIT ASCII CODE;

Device
ftf 11 
RKU 
TCU 
TM11  
R P ll 
RCU

Octal
Code Char

Octal
Cede Char

Octal
Cede Char

Octal
Cede Char

ООО NUL 040 SP 100 @ 140 % ¥001 SOH 041 I 101 A 141 a Л
002 STX 042 к 102 & 142 b E
003 i ETX 043 # 103 € 143 c
004 EOT 044 $ 104 D 144 d A
005 ENQ 045 % 105 E 145 e e
006 AC К 046 & 106 F 146 f Ф
007 BEL 047 t 107 С 147 X r
010 BS 050 ( 110 H 150 h К
Oil HT 051 ) 111 1 151 i и
012 IF 052 * 112 i 152 i щ
013 YT 053 + 113 К 153 к К
014 FF 054 , 114 L 154 I л
015 CR 055 - 115 M 155 m и
016 SO 056 116 N 156 n и
017 SI 057 / 117 0 157 & 0
020 DIE 060 0 120 P 160 P п
021 DC1 061 1 121 a 161 q я
022 DC2 062 2 122 я 162 r ?
023 DC3 063 3 123 s 163 s с
024 DC 4 064 4 124 T 164 t т
025 NAK 065 5 125 и 165 У У
026 SYN 066 6 126 ¥ 166 V ж
027 ETB 067 7 127 w 167 w ъ
030 CAN 070 8 130 X 170 X ь
031 EM 071 9 131 Y 171 У ы
032 SUB 072 132 2 172 I 3
033 ESC 073 l 133 I 173 { ы
034 FS 074 < 134 \ 174 1 3
035 OS 075 — 135 1 175 ) н
036 HS 076 > 136 A 176 ч
037 us C*77 ? 137 177 D U

К А Р т А
и |У л рi 1 х v J- А А 1л i/i И

Г Чи * д Э Б ч жк

' \  ■* )2 И V в * s % г о1 J ■ у ’’** '  ■ '■ ; »***»¥ !.«• t*4.
! - — : .x. - »v - i  е « « ч о г (О ч

| j  ** j

Med* Name Symbolic tNrsorlptien

0 register ft (ft) is operand (ex. R 2 ~ % ? )
1 register deferred (ft) (ft) is address
2 auto increment (ft)'f <R) is adrs; (Й) 1 (1 or 2)
3 auto Incr deferred @ (R )4  ' (R) is sd-s of aens; (ft) \ 2
4 auto decrement ~{R) . (R) ~ or 2); <«i is adrs
5 auto-deer deferred (R) - 2r (ft) is adrs of adrs
6 index X(ft) (ft) 1 X is adrs
7 index deferred (ft) -f X Is adrs of adrs

РЙОЙЙAM COUNTER АОВКСУШС: Dig: Г = Г Г “ Г П

immediate
absolute
re lative
relative deferred

#n ope ran- « follows instr 
address Д'follows instr 

A instr adrt + 4 -f X is ш4п
@A instr adrs -f 4 -f X Is adrs of z im

LfCEMPi

Op Cedes

» 0 for word/1 for byte
"У; s-rurce held (6 bits)
DC destination field (6 bits)
R - gen register (3 bits). 0 to 7
XXX -- offset (8 bit*), 4127 to - Ш
N == number (3 bits)
NN — number (6 bits)

Boolean

A Aflll *
V . iru lusive Oft -
V  i- ex< lusive OR 

^  - N01

NOTE;

Operations

{ ) ~~ contents of
S contents of saute-?
d contents of destination
r contents of register
*••• becomes
X reiattvr address 
%  ~  register def.mtion

Condition Cadet

* rr conditionally set/cleared
- not affected
0 -"r cleared
1 =s set

A  --Applies to the 11/35, 1J/40, 11/45 & 11/70 computdit 
#  =: Applies to the 11/45 & 11/70 computers

digital equipment corporation
MA t и- яр. MASSACHUSETTS July 1975



NUMERICAL OP CODE LIST :

OP Code Mnemonic OP Cede Mnemonic

00 00 00 HALT 00 60 DO ROR
00 00 01 WAIT 00 6i OD ROt.
00 00 02 КЛ1 00 62 DD AS R
00 00 03 BPT 00 63 DD ASL
00 00 04 10Г 00 64 NN MARK
00 00 05 RESET 00 65 SS MFPI
00 00 06 RTT 00 66 DO MTPI
00
00

00
00

07 i 
77 1| (unused) 00 67 DO SXT

00 70 00 1̂
00
00

01
02

DO
OR

IMP
RTS 1 l-(unused)

00 77 77 1
00 02

T
10 1I

kunused) 01 SS DO MOV
I 02 SS 00 CMP

00 02 27 ,I 03 SS DD BIT
04 SS OD BIC

00 02 3N SPL 05 SS 00 BIS
00 02 40 NOP 06 SS DD ADD

00 02 41 1I 07 OR SS MUl

1
IUond codes 07

07
1R
2R

SS
SS

DIV
ASH

00 02 77 J1 07 3R SS ASHC
07 4R DD XOR ‘

00 03 DO SWAB
07 50 OR fADD

00 04 XXX BR 07 50 m fsua
00 10 XXX BNE 07 50 2R FMUL
00 14 XXX BEQ 07 50 3R FDIV
00 20 xxx BGE
00 24 XXX BIT 07 50 40 '1
00
00

30
34

XXX
XXX

BGT
etc 1 ?(unused)

07 67 77 .J
00 4Й DD JSR

07 7R NN SOB
00 50 DD CIR
00 51 DD COM 10 00 XXX BPL
00 52 DD INC 10 04 XXX 8MI
00 53 00 DEC 10 10 XXX PHI
00 54 DD NEG 10 14 xxx BIOS
00 55 DD ADC 10 20 XXX BVC
00 56 DO SBC 10 24 XXX BVS
00 Ы Ш TST m .<30 XXX вес, m\%

10 34 XXX BCS, BtO

OP Cede Mnemonic

10 40 00 1
1 «ЛТ

10 43 77 J

10 44 00 1 
|  > TRAP

10 4? 77 J
10 50 00 CLRB 
10 51 DO COMB 
10 52 DD 1NCB 
10 53 DD DECB 
10 54 DD NEGB 
10 55 DD ADCВ 
10 56 DD SBC8 
10 57 DD TSTB

10 60 DO RORB 
10 61 DO ROtB 
10 62 DD ASPB 
10 63 DD ASLB

(unused)
10 64 00 1 

110 64 77 J

10 65 SS MF'PD 
10 66 DD MTPD

10 67 00 I

t > (unused) 
10 77 77 J
i 1 SS DO MOV'D
12 SS DD CMPB
13 SS DD BIT В
[4 SS OQ BiCB
[5 SS DD BISB
6 SS DD SUB

17 00 00

l  Г point

TRAP VECTORS,*

ООО
004

(reserved)
Time Out A other errors

114
240

010 illegal & reserved instr 244
014 BPf instruction 250
020 IOT instruction
024 Power fail
030 EMT instruction (
034 TRAP Instruction

Memory Parity 
PIRQ, prog int req 
floating Point 
Memory Management

SINGLE OPERAND; OPR dst В —  location

Genera!

Ci.R(8)
COM(B)
INC(&)
DEC(B)
NEG(B)
mm

Retatt &

ROR(B)
ROL(B)
ASR(B)
ASl(B)
SWAB

ADC(B)
SBC(B)

ASXT

..... ' /> ' «  _ ]
t !

i Op Code instruction dst Result N I  V С

» 050DD clear О 0 1 0  0
• 051DD complement (Vs) —  d “ 0 1
•i 052D0 increment d f 1 * * * -
м 053DD decrement d - 1 a • *
« 054DD negate (2's compi) •4» * * * *
»  m m 6 * * $ $

%ып

■ 06ODD rotate right ~*C, d * * * *
a D61D0 rotate left C, d — * • * *
« 062DD arith shift right d/2 * * * •
m 063DD arith shift left 2d * • * *
0003DD swap bytes * * * 0

Precision

* 055DD add carry й 4* С *■ « * *
» 056DD subtract carry d ~ С A * • *
0067DD sign extend 0 or -1 * 0 -

DOUBLE OPERAND; OPR src, dst OPR $rc, R or OPR Й. d$t

!S >2 U 6 5 0
of tooc

_JL—
SS 00 

 i—

Mnemonic Op Cede Instruction

General

Operation H 1 ¥ С

И condition is satisfied;
Brands to location,
New P€ ♦- Updated PC 4 (2* of&

adrt of br ins if ■+ 2'

a ? 0
1 , ьЛ'А a i <* ~~T ‘, ... i . 1.... * ...i.......

MX
1

Op Code Base Code -t- xxx
Mnemonic Base Cede instr uclieit Brandt СштШвт

Branches

BR 000400 branch {unconditional) (always)
BNE 001000 br if not equai (to 0) t  o 2 - 0
BEQ 001400 br if equal (to 0) = 0 2 I
BPL 100000 branch if plus -f N 0
8MI 100400 branch if minus — N -  1
BVC 102000 br if overflow is clear V - 0
BVS 102400 br if overflow is set V ;= 1
все 103000 br if carry is clear С - - 0
BCS 103400 br If carry 1$ set с s  i

Signed Conditional tranches

■ BGE 002000 br if greater or eq (to 0) >0 N<*V = 0
BIT 002400 bf if less than (0) <0 N v f  . 1
BGT 003000 br if greater than (0) >0 2 v N * V> ". ^
BEE 003400 br if less or equai (to 0) CO 2 v«N vV ) ~ 1

Unsigned Conditional Branches

BHi 101000 branch if higher >  ■ С v 2 * 0
BIOS 10 MOO branch if lower or same c v г - t
sms 103000 branch if higher or same С - и
8 to 103400 branch If lower < с - I

JUMP & SUBROUTINE:
Mnemonic Op Code instruction H#tes

IMP 0001OD Jump PC dst
JSR 004 ROD jump to subroutine I ню» Ш
RTS ООО?OR return from subroutine j

AMARK 0064NN mark aid in subr return
AS08 077RNN subtree! l& b r  (if ^  0) (R) - S., then if (R) £  0;

(2 A № )

MOV(B) » 1SSDD move d 4- s * * 0 -СМР(В) » 2SS00 compare % -* d * « * * I.ADD 06SSD0 add d <~s -f d * * л *
SUB I6SSDD subtract dr-d-t * * * « Mnemonic Op Code IflStmctiM Httes

logical EMT 104000 emulator trap PC at 30, PS at 33to 104377 (not for general use)BIT(B) • 3SSD0 bit test (AND) ь A d A* 0 -BiG(B) » 4SSDD bit clear d ♦-* <—■ %) * d * 0 ~ TRAP 104400 trap PC at 34, П at MBiS(B) « 5SSDD bit set (OR) d «-* a v d * * 0 - to 104777
ARegiiter BPT 000003 breakpoint trap PC at 14, PS at IS

MUL 070RSS multiply r «- r x $ * 0 * tor 000004 Input/output trap PC at 20» PS at 22DiV 071RSS divide r 4r- r/S $ * * *
ASH 072RSS Shift arithmetically ft # * * RTi 000002 return from interrupt
ASHC 073RSS arith shift combined * • *
XOR 074RDD exclusive OR (1 e-fvd • 0 - ARTT 000006 return from interrupt inhibit I  on trap



01VIС С Й tarSTEH ADHRBSLS:

DftviCi Register*

CRH Card Reader
status
buffer, 12 bit char 
buffer, 8-bit char

(CRS)
(CRB1)
(CRB2)

(IKS)КУШ -I tine Clock

KW ll P Programmable Clock 
control & status 
count set buffer 
counter

LA30, Console Terminal 
LA36, keyboard/reader status
Lf 33, keyboard/reader buffer
VTOS, printer/punch status
V I60 printer/punch buffer

1РП, Line Printer 
LSU, printer status
LV11 printer data

РСП Paper Tape
reader status (PRS)
reader buffer (PRB)
punch status (PPS)
punch buffer (PPB)

lift
Vee Prior» 
tor Ity HP*

СОП Card Reader, high speed
status & control (COST)
column count (CDCC)
current address (СОВА)
data (CDDB)

777 160 
777 162 
777 164 
777 166

777 160 
777 162 
777 164

777 546 100

104
772 540 
772 542 
772 544

777 560 60
777 562 
771 564 64
777 566

777 514 
777 516

777 550 70
777 552 
777 554 74
777 556

BR6

BR6

BR4

RK.il/
RKG5

Disk Cartridge
d«ive status (RKDS) 171 400
error (RKER) 777 402
control A status (RKCS) 777 404
word count (RKWC) 777 406
current bus cdrs (RKBA) 777 410
disk address (RKDA) 777 412
data buffer (RKOB) 777 416

Rf II/  
R S li

Disk
disk control status 
word count 
current mem adrs 
disk address 
disk adrs ext A error 
disk data buffer 
maintenance 
aurs of disk segment

RPU-C/Disk 
RP03, device status
RPRU/ error
RPR02 control status

word count 
bus address 
cylinder address 
disk address 
maintenance 1 

I. maintenance 2
maintenance 3 

( selected unit
cyl adrs 

silo memory

ЯХИ/ Floppy Disk 
HXOi command & status

data buffer

(DCS)
(WC)
(CMA)
(OAR)
(DAE)
(DBR)
(MA)
(ADS)

(RPDS)
(RPFR)
i'kFCS)
(RPWC)
(RPBA)
(RPCA)
(RPOA)
(RPMl)
(RPM2)
(RPM3)
(SUCA)

777 460 
777 462 
777 464 
777 466 
777 470 
777 472 
777 474 
777 476

204 BR5

776 710 
776 712
776 714 
776 716 
776 720 
776 722 
776 724 
776 726 
776 730 
776 732 
776 734

(St 10) 776 736

254 BR5

(RXCS)
(RXDB)

777 170
777 172

264 BR5

Device Registers

RJP04/ Disk
RWP04/ control A status #1
RP04 word count

UNtBUS address
desired sector/track 
address 
RHll control I  

status 
drive status 
error register #1 
attention summary 
look ahead 
data buffer 
maintenance register 
drive type 
serial number 
offset
desired cylinder 
current cylinder 
error #2 
error #3 
ECC position 
ECO pattern 
bus address ext 
control A status #3

IJS04/
1WS04/
1SQ4,
Ш03/
XWS03
RS03

Disk
control A status 331 
word count 
UNIBUS address 
desired disk adrs 
RHll control A status 
drive status 
error
attention summary 
look ahead * 
data buffer
maintenance 
drive type 
bus address ext 
control A status #3

Address

(RPCS1)
(RPWC)
(RPBA)
(RPOA)

776 700 
776 702 
776 704 
776 706

let
V*c- Prior» 
ter iff

254* BR5**

(RPC52) 776 710

(RPDS)
(RPtfll)
(RPAS)
(RPIA)
(RP06)
(RPMR)
(RPDT)
(RPSN)
(RPOF)
(RPDC)
(RPCC)
(RPER2)
(RPF.R3)
(RPECl)
(RPFC2)
(RPBAE)
(RPCS3)

(RSCS1)
(RSWC)
(RSBA)
(RSDA)
(RSCS2)
(RSDS)
(RSER)
(RSAS)
(RSLA)
(RSDB)
(RSMR)
(RSDT)
(RSBAE)
(RSCS3)

776 712 
776 714 
776 716 
776 720 
776 722 
776 724 
776 726 
776 730 
776 732 
776 734 
776 736 
776 740 
776 740 
776 744 
776 746 
776 750f 
776 752t

772 040 
772 042 
772 044 
772 04$ 
772 050 
772 052 
772 054 
772 056 
772 060 
772 062 
772 064 
772 066 
772 070t 
772 072t

ГДЛ6/ Tape 
TWU16/
ГШ6

control A status #1 (MTSCl) 772 440
word count (MTWC) 772 442
UNI BUS address (MT8A) 772 444
frame count (MTFC) 7 72 446
RHll control A status (MTCS2) 772 450
drive status (MTOS) 772 452
error (MTER) 772 454
attention summary (MIAS) 772 456
check character (MICK) 772 460
data buffer (MTOB) 772 462
maintenance (MTMR) 772 464
drive type (MIDI) 772 466
serial number (MfSN) 772 470
tape control (МПС) 772 472
bus address ext (MTBAE) 772 474 f
control A status #3 (MIC53) 772 476f

iagnetic Tape
status (MTS) 772 520
command (MTC) 772 522
byte record cntr (MTBRO) 772 524
current mein adrs (MTCMA) 772 526
data buffer (МГО) 772 530
read lines (MTRO) 772 532
Selectable

224* BRS**

ruio,
t m

“ Plug Selectable
f implemented on POP-11/70 only

224 BR5

ИРЯ

X

Ж

X



MISCELLANEOUS:

Mnemonic Op Code instruction

HALT 000000 haft
WAT 000001 wait for interrupt
RESET 000005 reset external bus
NOP 000240 (no operation)

• SPL 00023N set priority level (to N)
0O65SS move from previous mstr space

Л-МПЧ 00661)0 move to previous mstr space
• ME PO 1065SS move from previous data space
• MTPD 106600 move to previous data space ,

CONDITION CODE OPERATORS:

is a . д i  г i о
Г
L  - u . _

Of coot 8ДМ *ооог<*о'"г j |* n j t | v j c"!

I O»CUARSt».€('ftUtOf<DCO0f. 8<ts'' t‘« !  11. С11 о CONO cooc %

Mnemonic Op Cede instruction N I  V С

etc 000241 clear С - - - 0
CIV 000242 clear V - - 0 -
Ш 000244 clear I  - 0 - -
CLN 000250 clear N 0 —  -
CCC 000257 clear ail cc bits 0 0 0 0

SEC 000261 set С * -----1
SEV 000262 set V - ~ 1 ~
SEZ 000264 set 2 - 1 - -
SEN 00C2?0 set N 1 ~ - -
see 000277 set ail cc bits 1 1 1 i

PROCESSOR REGISTER ADDRESSES:

Processor Status Word
PiS - 777 776

15 4 15 • ? 1 1 Ю 8 7 5 4 5 г : 0| |
T T ^ "/?// 'Л  pRioRirr T т 1 м I г i v T с "1L__ i „1 J ___ L^u,л *а а *л— ,— i— J___i ....L ....i __L,.. J

1 LiI  cmm
OVCHftOWz*.m- MtC,AT(Vf

- ТЧАСС TRAP 
-GCN RIG St f •—WEVlOuS VOOfc *- сиплейт шжл *

00* *£«N£1. A 0> -• SUPERVISOR *

AStacIi lim it Register —  777 774 

• Pr&gram Interrupt Request— 777 772

General Registers 
(console use only)

R0~ 
R1 - 
R2 - 
R3-(flot tor 11/45)

Comi te Switches I. Display Register

777 700 
777 701 
777 702 
777 703

«4 — 777 704 
R5 —  777 705 
и6 —  777 706 
R7 — 777 707

POP-П /45, П/7С FLOATING FO
i5

it NT PROCESSOR:
a r e s

I ,
on toot ew-sf -inxxxj_4 ' J  * l l .. . . 1

Mnemonic Dp Code * iftstructiun eptfilisM®

OF С С 170000 copy fl cood codes
SETT 170001 set floating mode fO - O
si; и 170002 se: integer mode Ti *- о
SEIO 170011 set fl dbl mod® fO ♦- I
s e n 170012 set long integer mode f l  * 1

lOfPS 1701 arc load FPP wog status
STEPS 1702 dst store FPP prog status
srsr 1703 dst store (ext codes & adrs)

CLRF, CIRD 1704 fdst ciea* floating/double fdst 0
TSTF, TSTO i 70 5 fdst tent fl/dbl
ABSF. ABSO 1/06 fdst make absolute fi/dbl fdst « fdst
NCGF. NEOO 1707 Id st negate M/dfel Met * fd t
Mi ILF, MlflD 171 (AC' fsrc multiply fl/dbl AC a- \C * ff
MOOF, MODO 111 (AC f  41 fsrc multiply & integer $;*
АООТ A0DD 172 (AC) fsrc add fl/dbl AC AC f  fsrc
LOF, LOO 172 (AC -f- 4) fsrc load fl/dbl AC fsrc
SUBF, SU8D 173 (AC) fsrc subtract fl/dbl AC -  AC — terc
CMPF, CMPO 173 (AC +- 4) fsrc compare fl, ubl (to AC)
STf. STD 174(AC)fdst s»ure fl/dbl fdst ■«-. AC
OlVF, 0IVO 1/4 (AC f 4) fsrc divide n/dbl AC -  AC/file
ST EXP
ST СП, STCFl \

175 (AC) dst 
175 (AC » 4) dst j

store e*pnnent 
| itoie & convert fl or

sicut, STCOU tdtil to mt or lot* mt
STCFO, STCOf 176 (AC) fdst store 4 convert (dbl fi/
to EXP
LOCIF, L0CI01 
iDCtf, LOGIC j

176 (AC ~f 4) sre
177 (AC)src

load exponent 
[ ioed & conveit mt or 
t long int to fl or dbl

LDCDF, LDCFD 177 (AC f  4) fsrc toad & convert (dbM()

POP-11735, 11/4П FLOATING POINT UNIT:

f*D0 
f »)B

O’SOOR
07501И
07502R
0/50 4'

floating add
f bat mg subtract 
fioatin* multiply 
fioatmg Uivide

H 1 4  t

* • 0 0  
• * 0 0 
9 *  0 0 
9 * 0 0

POWERS Of 2;

jn « 1*
¥  ■ ** i 10 1,024
1 ' 2 l i  2,048

- 2 4 12 4,0%
з a 13 8132
4 16 14 16,3/’
5 32 15 32.?*<«
6 64 16 65.536
7 ' 126 17 131.072
8 256 18 262,144
9 512 19 524,288


