OTSTRAP LOA ) A 3 A
ABSOLUTE LOADER BOOTS LOAGER A 1 LA

i
int Address  Contents jAodress  Contenty * e -y Cex tr
vec- Prior Starting \idress: 500 | — 740 016 701 | 764 000 002 f I PO L PAMNMNUECTA
" emory Size e e 78 e E -
Device Registers Address  tor ity NPR * 4K 017 956 012 702 |— 770 005 267 i o - N
TAIL  Cassette 260 PRG S o iR 000 ey 1n Wb sk B U i g B UM
command & stalus  (TACS) 777 500 ok o 1T s ch |ZHe W seaam |
data buffer (1ADB) 777 502 : 20K 117 —760 100 376 or 177 550(PCIY) |
€1/ oectape 24 BRE X gan o aar lo7ez 116 162 i
use :gvr:!tt:'soa'ns status gggr) ;;; g:g {or larger} 773 000 P_ape/r Tape Bootstrap ;
word count (TCWC) 777 344 ;;g 21,83 gcs:,gt%\:ﬁ’moﬁ;up L e v
bus address (YCBA) 777 346 173 % c“’ e Baotet strap I S UL » o
data (Tcoy} 777 350 assette Boolstrap RO 3 : | By o e
772 400 Floppy Disk Bootstrap - I . L4 NEPRESENTATON
b ,
BM373-YA BOOTSTRAP LOADER: MR11-DB BOOTSTRAP LOADLR: | ' b °
Starting Address Pevice Starting Address Device § "Mode  Nama Symbalic  Description
173 100 RFI1 f. i e
773 000 RF11 [} register R (R} is operand [ex. R2=2%2]
773 010 RKil ;;g :58 ?E‘H U 1 w!isler deferred R} {R) is address
773 020 ;rair:s:le'r‘ to‘a?dress contained in 773 136 1M1l | g aulo incncnm;:n! ” C(lg”k ‘(:; :s agm (fu:ﬂ& ﬂ:}t 2)2
witch Register P . auto-incr deterre @R+ s sdrs o t%; (R} 4
173 030 Icit ;;g 53 ?RE“ 4 aulo-deciement ~{R} {R) ~ (' or 2% (R} is adry
& 173 050 il - zuto-decr deferred -k {R) - (R) ls wrs of adrs
i rel ' L5 inten detarred T ¢ - 4 A
N s i 7 . index deferrs: @ 5 ¥ rsc s
773 210 ASR paper tape reader T-81T ASCH CODE: % @
773 230 TAIL ;
73 32 pei tetal octai octal getal [ T —
Code Char Code Char Cotle Char Cosie Char PROGAAM COUNTER ADDRESSING: Reg= 7 e x
BM873-YB BOOTSTRAP LOADER: 000 NUL 040 sp 100 @ 140 0 A
X ~ :
Starting 001 SOH 043 ! 101 A 141 'Y A 2 immediate in  operan? n follows insir
Address Device ) ” B 3 absolute @A address A foltows iasty
. 02 STX 042 102 8 142 b ] jefative A instr 2413 + & 4 Kis ades
773 000 RISO3/RISO4 Disk Unit 0 003 ¢ ETX 043 # 103 ¢ 143 c Y 7 relative deferred @A instr 2drs 4 4 4 X is adrs of 2drs
;;g 8% 2:(5;)?/&1504 g?l: apg{.iged in console switch register 004 €07 043 S 104 b 144 ] Jl' :
sk Unit 0 y . : 005 ENQ 045 % 105 £ - 148 [ €
;;g g% '?::(llll Unit specified in console switch register 006 ACK 046 s 106 F 146 § ) LECEND:
;;g {ég }i'gllll . . 007 BEL 047 4 107 G 147 '4 | S
73 A0 | R A I I I Opeations
773 320 RIPO4 Disk Unit 0 012 LF 052 . 112 ] 152 i U = 0 for word”1 Tor byle — contents of
173 322 RIPO4 Unit specified in console switch register 013 91 053 + 113 ¢ 153 * K g.c o SLuree nrem(s nm’) ﬁ ):conlzn(s of sourcs
773 343 Transfer to address in consale switch register oi4 E 054 114 L 54 i 00 - destination tield (6 bits) 4 = cunteats of deshination
773 350 RP11 Disk Unit 0 3 ' 124 Jl R = genregister (3 bits;, Ot 7 1 == contenls of cegister
773 352 AR} Unit specified in console switch register 015 CR 055 - 115 M 155 m M XXX = offset (8 bite), +127 16 ~128 e =z becomes )
;;g g;g *&H/DLU ggg;g:geTJIu"aader 016 S0 056 . 116 N 156 n H N = number (3 bits) X = refative address
773 526 TAIl Unit specified in conscle switch register 617 si 057/ uz 0 157 e O HN = number (DS % = register defuaition
773 620 PCl1 . . 020 DLE 060 [ 120 4 160 p 1
021 DCl 061 1 121 Q 161 ] q Bootean Crondition Codesy
. 022 nez? 062 2 122 R 162 ' P S .
POP-11/70 BOOTSTRAP LOADER: 623 oc3 063 3 123 s 163 s c c il:i.uume on " s ,f:{'f;}i“c'{:i}’ set/cieared
024 L 064 4 128 i 164 t 7 ¥ fusive OR . 0 = cleared
Starting Address 17 765 000 02% NAK 465 5 125 u 165 " Y = NOT . b= set
» o 2 v 1 ' 857 2;2 066 g 12;& v 15(75 v X e -
v s 08 E w 6 w
l [ owmem e ] o un | o Be x 1w B a= e totne 1135, 11sa0 11745 8 11770 computors
. ® = Applies to the 11/45 & 11/70 compulers
Device Type: 21’ wn 9 TWU16 o3 £M on 9 ) ] 171 y by ——
11 RWPD4 03 ug : 3
3 R 10 RWS0d/4 bRl A oA B l‘”, -
3 /P11 n RX om & ’ : :‘9 Bothe ! : . :
weor o po < b s w1 3 digital equipment corporation
036 ns 076 > 136, e o~ N MAYNIRD, MASSACHUSETTS
037 us 77 1 13 R 177 DEL July 1975




|
@@

NUMERICAL OP CODE LIST;

OP Code  Mnemonic | OP Code  Mnemonic | OF Code  Mnemonic
00 00 00 HALY 00 60 0D ROR 10 40 00
00 00 01 WAIT 00 61 DD  ROL 1 CHAT
o0 00 02 RN 00 62 DD ASR
00 00 03 BPY 00 61 DD ASt 10 43 77 ‘
00 00 04 107 00 64 NN  MARK .
00 00 05 RESET 00 65 .5 MFPI 10 34 00 ]
00 00 06 RIT 00 66 DO MT;’I I _YRAP
00 60 07 {, 00 67 DB SXI
00 00 77 fwnused) 10 47 77 J
M w0 001 10 56 DD CLkB
00 D1 DD IMP ;
00 02 OR RTS J“”‘“"") 10 51 DG COMB
00 77 77 10 52 b iNCB
00 02 10 ] ) 10 53 DD DLLR
) 4 |03 $S 0D Moy 10 54 DD NEGB
(unused) o7 S5 pp e 10 55 DD ADCR
00 02 27 J 063 55 DD BIY 10 56 bD S8CB
D4 S5 DD BIC 10 57 pp ISTH
00 02 3N SPL 05 §S 0D BIS
90 02 40 NOP 06 SS DD ADD 10 66 DD RORB
: 10 61 DU ROL8
00 02 41 o; OR 55 MUL 10 62 DD :253
[ }cond codes 87 %g gg %‘:4 1063 DD‘ )
60 02 77 8; 33 g% ;a}lc. 10 64 00
00 03 D0 SWAB 1 (unused)
07 50 OR  fADD 10 64 77
00 04 XXX BR 07 S0 1k FSuB )
00 10 XXX BNE 07 50 2R FMUL 10 65 S§  MfPD
00 14 XXX BEQ 07 50 3R DIV 10 66 DD MIPD
00 20 XXX HGE
8{; 24 XXX BLY 07 50 40 10 67 00 1
G 30 XXX BGT !
00 34 XXX BLE 1 J(unused) J[unused)
07 67 77 077 77
00 4R OD ISR
07 7R NN 50B 11 S5 DD MOVD
00 50 DD CLR 12 S5 DD CMPB
00 51 DD COM 10 00 XXX BPL 13 3 0 BiiB
00 52 DD INC 10 04 XXX BMi 14 S5 0D BICB
00 53 DD DEC 10 10 XXX Bi 15 55 0D BISB
00 54 DD NEG 10 14 Y% BLOS 16 s DD SUB
00 S5 0D ADC 10 20 XXX BVC
00 56 DD SBC 10 24 XXX BVS 17 00 00 ] .
00 57 D  ¥ST 10,40 XX% BLE, BMS 110ating
10 34 XXX BCS, BLO Jpomi
\7 77 77

TRAP VECTORS:

000 (reserveq) 114 Memory Parity

004 Time Oul & other ersors 240 PIRQ, prog int reg
010 iltegal & reserved Instr 244 Floating Point

014 BPT instruction 250 Memory Manageinent
020 10T instruction

024 Power Fail

030 EMT instruction

034 TRAP Instruction

WINGLE CPERAND;

)

G dst

Haemonic Op Cods Instruction dsthesult N ZV
Seneral
Cl.i;a’ﬂ) ' = 05000 ciear 0 01¢
COMIB) s 05100 compiement {1's) ~ g ** 0
INC() w 052DD  increment 4+ 1 e
DEC(B) ® (530D decrement ¢-1 e
NEG(B) w 05400 negate (2's compl) -d o
TETE) - 05700 test $ e
Rutate & Shift
ROR(H) » 05000 rotate right -+C, d Lo
ROL(B) w 060D votate left C, 4~ b
ASH(B) u 06200 aritn shift right 4/2 N
ASL(B) @ 08301 arith shitt left 24 et
5WAB 0003DD  swap bytes e
Multipls Precision
ADG{B) a* 05500 add carry d4C oo
SBC(B) » 05600 subtract carry d-~C L
ASXT 006700 sign extend Qor-1 ~*0
JOUBLE OPERAND:  OPR src, dst OPR src, R or OPR R, dst
[y 12 € 5 e
[ o Coot ss T ! co ]
A i l i
15 vy 8 6 5 o
Gv a0k 7w T 35 Ow OO ]
§ n i t L i .
Mnemonic Op Code  Instruction Operatian N2V
General
MOV(B) = 1SSDD  move des >0
CMP(B] & 25500 cumpare s-d e
ADD 06SSOD  add . - des4d
SuB 16S5DD subtract de-d-3 e
Logical
BiT(B) = 35500 bit test (AND) s &t L
HiciB)  ® 35500  bit clear de(-zjrg **0
BIS(8) ® 55500 bit set {(OR) desvd ** 0
ARegister
MuL 070RSS multiply Ferxs tca
oiv 071RSS divide Fei/s s
ASH 072RSS $hift arithmeticaliy b
ASHC 073RSS  arith shift combined L
XOR 074RDD  exclusive OR 4« 1¥d b 1

@& et -O

e s

.

v 0wt

BRANCH:

8 ~ - iocation
if condition 15 satisfied:
Branch to location,
New PC « lpdated PC 4 (2 x off
P —
adrs of Lr iastr + 2
i Y 7 G'
l' ) B-\SQ‘C;’O{ K i | ] !
Op Code == Base Code - XXX
Mnemonic Base Code instruction Branch Canditien

Branches

000400
001000
001400
100000
100400
102000
102400
163000
103400

branch (uncanditional)
br «f not equai (6 O
br (f equat {to 0}
branch if pius -+
branch if minus -
be if overflow is clear

br it overfiow Is set

br if carry s clear

br i carey s set

Signed Conditional Branches

(ahhys)
#0
=90

DIOVCCT TN

BGE 002000 br if greater or eg (o 0) 20 Ne¥V =0
8i7 002400 be if less than {0} <6 NeV =1
BGY 003000 b il greater than (0) >0 Z¥iNeV; i
BLE 003400 br if less or equai (ta 0) <0 Zv(HeV) =}
Unsigned Conditional Branches
8H1 161000 branch if higher > Cvl=0
BLOS 101400 branch il lower or sams < Cel=t
8HIS 103000 branch if higher or same 22 - C=0
8L0 163400 branch if iower < C=1
JUMP & SUBROUTINE:
Mnemenic Op Code  Instruction Notes
3Mp Ggomg jump brouti PC « dst
ISR O04RD jump to subrouline
RTS 00020R  relurn from subroutine } use same R
AMARK OUBANN nsark 210 in subr relurn
ASOB O077RAN subtrack L & br (i £ 0) (R) - 3, then it (Rj 2 G-
- PC « Updated Fi -
(2 x NN}
TRAP & AHTERRLDT:
Mnemonic Op Code tastruction Notes
.
MY 104000 emulator trap PC at 30, PS a1 32
t0 104377 {not for general use)
TRAP 104300 tiap PC at 34, PS5 at 38
1o 104777
BPT 000003 brearpnint trap PC at 14, PSat 1§
1or 000004 input/output trap PC 3t 20, PS a1 22
RYS 000002 return from interrupt
ARTT 000006 inhibit 7 03X tiap

return from interrupt



BEVICE HEGISTER ADDRESSLS:

Divice Registers

CBll  Card Reader, high speed
status & controf (cosT)
column count {CDCC)
cuirent address (COBA}
data (CLLB)

Chit  Card Reader
status (CRS}
buffer, 12-bit char (CRB1;
buffer, B-tit char (CRBY2)

w11l tine Clock (LKS)

KW11# Programmable Ciock
control & status
count set butfer
caunter

LA30,  Console Terminal

LA36, keyboard ‘reader status

1133, keybosid/reader butfer

V15, printer/punch status

V150 printer/punch butler .

tP11, Line Printer

LSt printer siatus

Vil ptinter gata

PCIL  Paper Tape
resdet status (PRS)
reader buifer (PRB}
punch status {PPS)
punch buffer {PPB)

RK11/  Disk Cartridge

HKOS dtive status {RKDS)
eiror {RXER)
control & status (RKCS)
word count {(RKWC)
curient bus adrs {RKBA}
disK address (RKDA}
data buffer (RKDB)

RE11/  Disk

RS11 disk control status {DCS)
woid count {WC)
current mem adis (CMA)
disk address {DAR)
disk adrs ext & error  (DAE)
disk dats bufrer OBR)
maintenance {MA)
aurs of disk segment  (ADS)

RP11-G/Disk

RP03, device status {RPDS)

APR1Y/  error (RPFR;

RPROZ control status @ PCS)
word count {RPWC})
bus address (RPBA}
cylinder address (RPCA)
disk address (RPDA)
maintenance | (RPMI)
maintenance 2 (RPH42)
maintenance 3 (RPM3)
selected unit {SUCA)

cyt adis

silo memory {SiLo)

RX11/  Fioppy Disk

HX01 command & stafus (RXCS)
dala butter (RXDB) .

int
Vec. Prios-
tor ity

8ré

Address
230
160
162
164
166
230
160
777 162
771 164

777 546

B8RE

8RE

104 BR6
772 540
172

560 60 B8R4
B8R4

200 B8R4

550 70 BR4

7552 78 BRG

220 BRS

204

254 B8RS

264 BRS

NPR Device Registers
X RJPDA/ Disk
RwWF0O4/  controf & status 21 {RPCST)
RPOG word count {RPWC)
UNiBUS address {RPBA
desired sector/track  (RPDA
address
RH11 control & (RPCS2)
status
drive status {RPDS)
error register #1 {RPERD)
attention summary (RPAS)
look ahead {RPLR)
data bufter (RPDB)
maintenance register  (RPMR)
drive type {(RPDY)
serisl number {RPSN)
offset (RPUF)
desired cylinger {(RPDC)
current cylinder {RPCC)
erior 32 (RPERZ)
error #3 {RPER3)
ECC position {RPECT)
ECC pattera {RPEC2)
bus address ext {RPBAE)
control & status #3 ({RPCS3)
iS04/ Disk
IWSn4/  control & status 1 {RSCSI)
1504, word count {RSWC)
34803/  UNIBUS address {RSBA)
IWS03 desired disk adrs (RSDA)
RSO3 RH1{ control & status  (RSCS2)
drive status {RSDS)
X error {RSER)
attention summary {RSAS)
look ahead e (RSLA)
data butier {RSDB)
maintenance {RSMR)
drive type {RSDT)
bus address ext (RSBAFL)
contiol & status #3  (RSCSI)
Tivle/ Tape
X FWU16/ controf & status 1 (MISCY)
Ui word count {MTWC)
UNIBUS address (MTBA)
frame count (MTFC)
RH11 control & staius  (MTCS2)
drive statug (MT0S)
error {MTER)
attention summary {MTAS)
check character (MTCX)
M data buffer {MTDB)
maintenance (MIMR)
drive type {MIDT)
serial number (M1SN)
tape control {MTTC)
bus addiess ext {MTBAE)
control & stetus #3 (MICS3)
TMAL1/ Magnetic Tape
fu1o, status (MTS)
command {MIC)
byte record entr (MYBRC)
cucrent mem ades (MTCHA)
data bufter MID)
read lines {MTRD}
©fumper Selectahie
**Fiug Selectable

1 implemented on POP-11/70 oniy

776 710
776 Ti2

778 750t
776 752t

772 040
772 0642
772 044

772 670t
772 072¢%

772 340

772 470
772 472
772 4744
772 476

772 520
112 522
772 524
772 526
772 530
772 532

int

Vec- Prior-

for ity NPR
254" BRS** X
204 BR5** X
224* BRS** X

224 B8RS X



MISCILLANEQGUS:

Maemonic Op Code  instruction

HALT 000000 hait

WA:T 000001 wait tor Interrupt

RESEY 000005 reset external bus

NOP 000240 {no operation)
osPL 00023N set priority fevel (o N)
ARIM 0065SS move from previous snsty space
aMIri 006800 move {0 PIevious str space
& Mird 106558 move from previous data space
S MDD 106600 move to previous data space

CONDITIUN CODE OPERATORS:

POF 11745, $1,7C FLOATING FOINT #BOCESSOR:

15 3 ! L3 % r
{ OF CO0t AASE 700G | ac } 550k LD }
i i A i A e -
mnemonic Bg Cade +  instruction Operation
CFCC 170000 . copy {1 cand codes

SETF 17000} set flvating mode D -0
S 170002 s&i integer mode L@
SEID 170011 set 11 dbi mode (AU §
SETL 174612 sei long integer mode FL «
Lofes 1701 sre load FPP prog status

STFFS 1702 dst slure FPP prog status

SIST 1705 dst store (sxc codes & adrs}

CLHE, CLRD 1704 fdst cleam figating/duuble  idst « O
TSTF, 181D 1745 tast test fi/dot

i 3 8. 3 2t O ABSF, 483D 1706 tdst make absoluie fi/dbl 105 «-idst:
f 0P LOLE BASE 100024G | [ I N I : 1 v i ¢ ] NEGF, NEGD 1707 fdst nezate f1/at tdst e -fast
L__x 1 i 1
BB L ECTED ConD € MULE, MULD 171 {AQ fsic muttiply #1/abi AC « AC x tgrg
R ik AN LA A 50F, MODD 271 (AC 4 4) fsrc mutiply & (ategerize
. ADOF ADDD 172 (AC) fsee add f! /obi AC + AT 4 fsfc
v LD¥, L0D 172 {AC -+ &) Fs1c load fi/dol AC « far¢
Masmanic Op Cods  instruction NIVC SUBF, SUBD 173 (AC) tsec subtract {17401 AL o AC ~ f55¢
Ccic 006241 clear ¢ ——— CMPF, CMPD 173 (AC + 4) fsrc cempare i, oni (1o AC)
CcLv 000242 clear ¥ - 0 - STF. 51D 174 (40 fast stare fi/abt . fost «— AC
(¥4 000244 clear 2 -0 - - DIVF. 0IvD 174 (AC -+ 4) fsre divide Jl/abl AL o AC/isic
CLN 060250 clear N 0~ = _
cen 000257 clear ait cc bits eecoo sTExe 175 {AC) dst Store exponent
STCFL STCFLE 4o (AC - 4)dst {i!me & coavert §i oc
SEC 000261 set € - = =1 $1C04, STCDLY ' apl to int o lot.g 1t
SEV 000262 setV -1~ STCFD, SYCDE 176 (AC) fdst stote & convert (dbif,
SEZ W00264 setZ -1--
SEM 000270 set N ) [ LOEXP 176 (AC + 4} s7c foad exponent
¢ 00277 set all cc bits 1111 LDCIF, lDCID} 177 (AC) src soed & conveit int or
LOCLF, LOCEE long int to 11 of obt
LOCOF, LOCFD 177 (AC + 4) fsrc joad & convert (dbi-fl}
PROCEISOR RUGISTER ADDRESSES: POP-11:35, 11747 FLORTIRG FOINT UNIT:
RIVC
Procesior 5"-“;‘;6 Word £20D 075008 floaung 2dd sr00
» E5L8 07501R fisating subtract *r60
AU 07502R fioating multiply R ]
15 . Vi 7 s 4 3 2 Q9 L 750 Hoatiig divide **00
o e PRICAIFY I‘INLI‘IVIC] o
N et e L!. L ‘ X conar
OVERFLOW
e 75RO
e NEGATIVE
T e Y PGWERS GF 2:
PREVIOUS MOCE &
URRENT MOUE » n 2 n &
OO REANEL & O1:SUMERVISOH®  1i:UbERe "b‘ -~ .—l 'ib 1.024
. . 1 2 N 1 2,048
AStach Limit Registee — 777 774 -2 4 12 4,098
3 8 13 #8142
s Progiam interrupt Requast —-777 772 4 18 14 16,347
) 5 12 15 32,768
Geneial Registe:s RO — 777 700 R4 — 777 704 [ &4 16 §5.336
{cinscie use unly) R1-— 777 J01 RS — 777 705 7 128 17 131,052
k2 — 777 702 K6 — 777 706 8 256 18 262,143
(riot fos 11/4%) R3I— 777 703 R? — 777 707 9 512 19 344,288

Conscle Switches & Display Regisier — 777 570




