ABSOLUTE LOADER BOGTSTRAP LOADER
DEVICE REGISTER ADDRESSES:

| Address Contents |Address Contents |
Vlt:l; Prior- | | Jgg Prior- | VI:: Prior- Starting gpdress: — 500 | — ;ﬁg gtllg Sgé “;gg 000 23% |
Device Registers Address tor ity NPR Device "nggisters Address tor ity NPR Device Registers Address tor ity NPR Memory |ze.4K 017 :750 012 702 :770 m-; 267 | -

. | 8K 037 — 752 000 352 |— 772 177 756
CD11 Card Reader, high speed 230 BR4 X RIPO4/ Disk 254* BR5** X TA11l  Cassette 260 BR6 12K 057 —754 005 211 |— 774 000 765
shimtonol 600 7748 RSl ey s 1 el 23 a2 A R R e g s '
word coun 20K 11 — 1 or
current address (CDBA) 777 164 UNIBUS address (RPBA) 776 704 - 24K 137 — 762 116 162 ( PROGRAMMING CARD
data (CDDB) 777 166 desired sector/track (RPDA) 776 706 TC11/ DECtape - 214 BR6 X 28K 157 FOR FAMILY OF PDP-11 COMPUTERS
CR C d Read 230 BR6 address TU56 control & status q:CST ;;; gﬂg (Dr-larger) 773 600 Paper Tape Bootstra?
11 _ ﬂrt tﬂ‘a er CRS) 277 160 RH11 control & (RPBS?.) 176 710 command ( C%c) 277 244 773 100 DISR/UECtapE Boots rap WORD FORMAT:
SIS b o)y 2 185 status word count (TCWE) - 773 200 Card Reader Bootstrap 5 14 2 1 ] 5 3 2 0
uffer, 12-bit char (CRB1) drive status (RPDS) 776 712 bus address (TCBA) 777 346 773 300 Cassette Bootstrap - . BINARY-OCTAL
buffer, 8-bit char (CRB2) 777 164 error register #1 (RPER1) 776 714 data (TCD 777 350 - 773 400 Floppy Disk Bootstrap ‘ . REPRESENTATIO
_ ~ ' attention summary (RPAS) 776 716 o | S S —
KW11-L Line Clock (LKS) 777 546 100 BR6 look ahead (RPLA) 776 720 ey
KW11-P Prggl;latTnTibEa%gck 172 540 104 BR6 maintenance register ggggl%) :7’;2 ;gg BM873-YA BOOTSTRAP LOADER: o MR11-D8 BOOTSTRAP LOADER: | _ N
count set bufer 772 542 arive type (RPSN) 776 730 Starting Address Device - Starting Address Device Mode  Name Symbolic  Description
counter gffs_et d cvlind (Eggg) ;;2 ;gﬁ 773 000 RF11 ;;g rll?g Eiillll 0 register R (R) is operand [ex. R2=%2]
LA30, Console Terminal corrent colinder §Rpcc§ 276 736 773 010 RK11 - 223 190 o1l 1  register deferred R) (R) is address
LA36, keyboard/reader status 777 560 60 BR4 d 773 020 Transfer to address contained in 2  auto-increment (R)+ (R) is adrs; (R) + (1 or 2)

b 777 562 error 42 (RPERZ) 775 190 Switch Register 773 136 TM11 3 auto-incr deferred @(R)+ (R) is adrs of adrs; (R) + 2
fTos ke’ ek status 7 564 64 BR4 errar #3 (RPER3) 776 740 | 773 030 el 773 154 RE1L 4  auto-decrement ~R) (R) - (1 or 2); (R ) is adrs
VT05, printer/punch status ;’;7 Y ECC position (RPECI; 776 744 273 050 TM11 773 220 RC11 §  auto-decr deferred “(R) (R) - 2; (R) is adrs of adrs
V130 printer/punch buffer ECC pattern EEEE&% ;;g ;ggi_ 773 100 RP11 —— 6 index (R) (R;-{-*IS adrs

bus address ext - ' ‘
LP11, Line Printer 200 BR4 773 144 RC11 i . 7  index deferred @X(R) (R) + X is adrs of adrs
e | RWS04/  control & status #1 mscs) 772,040 b R X 773 312 - pe1t Octal Octal Octal Octal — -
PC11  Paper Tape “PRS) 777 550 70 BRA RS04/ o 2ount RS 773 042 - Code  Char | Code  Char | Code  Char | Code  Char PROGRAM COUNTER ADDRESSING: Reg=7 [ ™ot [ 7
F e buffor PRB) 777 552 RJSO3/  UNIBUS address (RSBA) 772 044 BM873-YB BOOTSTRAP LOADER: |
punch status (PPS) 777 534 74 BR4 RWS03  desired diskadrs  (RSDA) 772 046 - 000 NUL ) 040 SR} 100 @ o140~ mmedl -
Lh buffer (PPB) 777 556 RSO3 RH11 control & status (RSCS2) 772 050 Starting _ 001  SOH 041 ! 101 . A 141 2  immediate #n  operand n follows instr
P drive status (RSDS) 772 052 Address Device 002 - STX 042 " 102 B 142 b g ablsctnl_ute @fA izu:jt:!tna-szg A TLOTE Jéniﬂ;d -
_ _ erro RSERY. 772 054 - retative INStr agrs $ adrs
RK11/ Disk Cartridge ano 220 BRS X attention summary ERSAS% 772 056 773 000 RJS03/RIS04 Disk Unit O | 003  EIX 043 # 103 ¢ 143 ¢ 7 refative deferred @A  instr adrs 4+ 4 + Xis adrs of adrs
RKOS drive status (EEEEJ ;;; 433 look ahead (RSLA) 772 060 | 773 002 RJSO3/RISO4 Unit specified in console switch register 004 EOT 044 $ 104 D 144 d |
Eﬂ’ﬂtf | & status (RKcsg 777 404 data buffer (RSDB) 772 062 773 030 RK11 Disk Unit 0 _ _ 005 ENQ 045 A 105 E 145 e
contro statu ( a0 _ maintenance (RSMR) 772 064 773 032 RKl11 unit SPECIfIEd in console switch register 006 ACK 046 & 106 F 146 f N -
word count (RS 22 ale drive type (RSDT) 772 066 773 070 TC11 | LEGEND:
gpr{enc;tdbus adrs (Eﬁgﬁ; ;;7 412 bus address ext {RSBAE) 772 0701 773 110 TMI11 007 BEL 047 ’ 107 G 147 8 it
ISK address (RKDB 277 416 control & status #3 (RSCS3) 772 0727 | 773 136 RF11 010 RS 050 ( 110 K 150 h o
data buffer (REDS) 773 150 THUL8 011  HT 051 ) 11+ | 151 | Op Codes Operations
| TIU16/ Tape 224* BRY™ X 773 320 RIPO4 Disk Unit O 012 LF 052  * 112 ) 152 ) = 0 for word/1 for byte ( )= contents of
EQH/ Disdlg DCS 177 480 204 BRd X TWU16/ control & status #1 (MTSC1) 772 440 773 322 RIPO4 Unit specified In console switch reglster 013 vT 053 4- 113 K 153 k S.S — source field (6 bits) s = contents of source
- isk control status ( A ) 141 4ca TU16 word count (MTWC) 772 442 773 344 Transfer to address in console switch register 014 £F 054 114 L 154 | DD = destination field (6 bits) d = contents of destination
word count (WC) UNIBUS address (MTBA) 772 444 773 350 RP11 Disk Unit O - ' R = gen register (3 bits), 0to 7 r = contents of register
current mem adrs (CMA) 777 464 frame count (MTFC) 772 446 773 352 RP11 Unit specified in console switch register 015 CR 055 - 115 M 155 m XXX = offset (8 bits), +127 t0 -128 ~ < = becomes
:llllgli‘t ggg e::t % arror Egﬁg) ;;; ﬁg Eﬁé Egttﬁgl & status (M¥B§$) ;;% 222 . ;;g g%g 'Ii'(kﬁ/ DL11 ggg:g{?ew_tﬂgﬂder 016 SO 056 . 116 N 156 n N = number (3 bits) );6 relatlt\re addt:res.t?
| | I = ' = register definitio
disk data buffer (DBR; 777 472 error 2MTER) 772 454 773 526 TAIl Unit specified in console switch register 017 S 057 / 117 0 157 0 NN = number (6 bits) gister cerimon
maintenance (MA) 777 474 attention summary MTAS) 772 456 773| 620 PCl1 020 DLE 060 0 120 P 160 p
adrs of disk segment  (ADS) 777 476 ghfclgcpfaracter mggg ;';'% ggg 021 DC1 061 1 121 Q 161 q Boolean Condition Codes
RP11-C/Disk 254 BRS X maintenance MIMR) 772 464 | 022 DC2 | 062 2 122 R 162 r - » — conditionally set/cleared
RPO3, device status (RPDS) 778 710 drive type ' gMTDT)) 772 466 PDP-11/70 BOOTSTRAP LOADER: . 023 DC3 063 3 123 S 163 S {}z_ ﬁrt‘:?usiva OR - :0{‘ affeocr;:dy set/
RPR11/  error {RPER) 776 712 serial number MTSN) 772 470 024 DC4 | 064 4 124 T 164 t 4 = exclusive OR = cleared
RPROZ  control status RPCS) 778 118 tape control (MTTC) 772 472 Starting Address 17 765 000 025 NAK' | 065 & 125 U 165 u ~ = NOT 1=set
bus addres (RPBA] 776 720 - us address ext (MIBAL) 772 4741 026 SYN | 066 6 126 V | 166 v '
' c;ﬁ:derrgﬁs&ress ERPCA) 776 722 control & status #3 (MTCS3) 772 476+ d * 2 1 : 027 £TR 067 7 197 W 167 w NOTE: |
disk address (RPDA) 776 724 117 : e e - "~ A =Applies to the 11/35, 11740, 11/45 & 11/70 computers
maintenance 1 (RPM1) 776 726 THALL/ Maghells Tape MTS) 772 500 2¢O K | - 0% AN | 070 8 30 Xm0 x ® = Applies to the 11/45 & 11/70 computers
maintenance 2 (RPM2) 776 730 TS03 command (MTC) 772 522 Device Type: 1 TM11 6 TWU16 y _
maintenance 3 (RPM3) 776 732 byte record cntr (MTBRC) 772 524 2 TC11 7  RWPO4 032 SUB 072 : 132, 2 172 z
amemay o) 776 7 i b 2w I A O S N digital equipment corporation
oppy Dis *Jumper Selectable | . 036 RS 076 > 136 A 176 o -
RX01  command & status  (RXCS) 777 170 **Plug Selectable | 037  US 077 1 137 — | 177  DEL MAYNARD, MASSACHUSETTS July 1975

data buffer (RXDB) 777 172 t implemented on PDP-11/70 only




MISCELLANEOUS:

034

TRAP instruction

SINGLE OPERAND: OPRdst | |
| BRANCH: B - - location Mnemonic  Op Code  Instructi PDP-11/45, 11/70 FLOATING POINT PROCESSOR:
15
p— € > — O . If condition is satisfied: | P ruction 15 8 7 6 5 0
I l TR Branch to location, HALT 000000 hailt _ L_' « OP CODE BASE -170000 AC ‘[ SS OR DD
— nowre < Uptedpo  @xomsen | RAL Soo afeiene e 1l e ]
| Mnemonic  Op Code Instruction OstResult N ZV C | adrs of br instr 42 NOP 000249 (no np:era.tion) | | -
'_ I | | ® SPL 00023N set priority level (to N) Mnemonic Op Code Instruction Operation
| | . > B 7 0 AMEFP! 0065SS move from previous instr space
NUMERICAL 0P CODE L General = T ] A e e v ot s e g cmfemeds e
_ | : o : — i e et floating mode
E LIST: CLR(B) 2 05000  clear 0 - 01040 Op Code — Base Code L XX . e MIPD 1066DD  move to previous data space SET 170002 sei i"’fEEEfgmﬂde FL < 0
OP Code Mnemonic | OP Code Mnemonic | OP Code Mnemonic FI\?{I:\?%) . gg%gg complement (1's) ~ 01 = Base Code + gg{’ %;ggﬁ se% }‘I dbl n;nde ) FD « 1
. increment ok ow . . . set long integer mode FL « 1
00 00 00 HALT 00 60 DD ROR 10 40 00 e 803200 Increment d+1  111- Mnemonic Base Code  Instruction Branch Condition =
00 00 01 WAIT 00 61 DD ROL 1 NEG(B) m 054DD  negate (2's compl) —d TR | . | LDFPS 1701 src load FPP prog status
00 00 02 RTL 00 62 DD ASR EMT TST(B) m 05700 test d ** 00 STFPS 1702 dst store FPP prog status
00 00 03 BPT 00 63 DD ASL 10 43 77 » . Branches STST 1703 dst store (exc codes & adrs)
00 00 04 10V 00 64 NN MARK Rotate & Shift * CONDITION CODE OPERATORS:
00 00 05 RESET 00 65 SS MFPI 10 44 00 | BR 000400 branch (unconditional)  (always) , = CLRF, CLRD 1704 fdst clear floating/double fdst « 0O
00 00 06 RITT 00 66 DD MTPI ROR(B) = 060DD  rotate right -C, d IR BNE 001000  brif notegual(to0)  #0 2=0 5 5 4 3 10 e ISTF, TSTD 1705 fdst test fl/dbl |
00 00 07 } (unused) 00 67 DD SXT I TRAP ROL(B) s 061DD rotate Jeft C, d«  n ot % BEQ 001400 br if equal (to 0} =0 Z=1 ‘ 0P CODE BASE 000240 | Nz ]|y < ABSF, ABSD 1706 fdst make absolute fi/dbl fdst < [fdst|
00 00 77 50 70 00 10 47 77 ﬁgf((ﬂa)) . gg:égg arim saiﬁ {ight d/2 Rk R EE«II %88233 E::Hgﬂ :; rr;}l;xns -+ H:(I} -1 ¢ & NEGF, NEGD 1707 fdst negate fl/dbl fdst « —fdst
. arith shift left d * 4 e , us - = - _
onR 1 lunuses) |19 5000 cLRs SWAB  0003DD  swap bytes REEERRY" BV 102000 brif overflow Is clear V=0 Cogranamaograr o Jao s DLAOSE | mutey il A S xt
p— ) = 1 E
00 77 77 10 52 DD FI‘?CBB Multiple Precision BCC 103000 br if carry is clear C :t}] E ADDF, ADDD 172 (AC) fsrc add fll;;'gbl SR AC « AC -+ fsrc
00 02 10 10 53 DD DECB | BCS 103400 br if carry is set C=1 Mnemonic  Op Code Instructi E LDE LOD 172 (AC + 4) fsrc load f1/dbl AC « fsrc
01 SS DD MOV 10 54 DD NEGB ADC(B) a 05500 add carry d <4 C * k ok # _ . P ction NZVC SUBF, SUBD 173 (AC) fsrc subtract fi/dbl AC « AC — fsrc
(unused) |02 SS DD CMP 10 55 DD ADCB SBC(B) s 05600  subtract carry d-C ok k oA Signed Conditional Branches CLC 000241  clear G 4
00 02 27 03 SS DD BIT 10 56 DD SBCB ASXT 0067DD  sign extend Oor-1 =—* Q- CLV 000242  clear V "o g SMPF, CMPD 173 (AC -+ 4) fsrc compare f1/dbl (to AC)
04 SS DD BIC 10 57 DD TSTB BGE 002000 br if greatgr or eq (tn ﬂ) '_:,30 N4V =0 CLZ 000244 ole r 7 -=0- E STF, STD 174 (A() fdst store fl/dbl fdst « AC
00 02 3N SPL 0% SS DD BIS | | BLT 002400  brif less than (0} <0 NeV= CIN 000250 Ele:: N 0 0 - - s DIVF, DIVD 174 (AC 4 4) fsrc divide fi/dbl AC « AC/fsrc
00 02 40 NOP 06 SS DD ADD 10 60 DD RORB BGT 003000  brif greater than (0) S0 Zvi(N¥V)=0 CCC 000257  clear al| c¢ bits 0000 =
00 00 41 107 OR 8§ MUL %g g% gg Eg&g BLE 003400 briflessorequal(to0) <0 Zv(N+V)=1 E ggll:ll’ STCFL 175 (AC) dst sttg:': ixpnnentt "
] - - ' S convert fl or
1 leomscoses| @ R3E DY 00300 ASta % g g 23! ? grio Sl 1 e o Ul o
| AS | -=1- D, s store i
00 02 77 07 3R SS ASHC |10 64 00 BHI 101000  branch if higher > CvZ=0 SE2 000264 setZ -1-- X convert (dbi-fl)
00 |07 4R DD XOR ! (unused) . BLOS 101400  branch if lower orsame < CvZ=1 SCC 000277  set all cc bits 1111 S 1DGIF LocIDy o (AC + A)stc load exponent
0003 DD SWAB s 50 0r  FaDD 10 64 77 DOUBLE OPERAND:  OPR src, dst OPR src, R or OPR R, dst BLO. 103400  branch if fower 0 2 €=1 S LOCLE toeie] 177 A0 ste fiche t'oar b
00 04 XXX BR 07 50 1R FSUB - : - "_'_ LDCDF, LOCFD 177 (AC 4 4) fsrc load & convert (dbl-fl)
00 10 XXX BNE 07 50 2R FMUL 10 65 SS  MFPD > 2 1 6 5 0 3
00 14 XXX BEQ |07 50 3R FDIV 10 66 DD MTPD 0P CODE SS DD — S — &
00 20 XXX BGE JUMP & SUBROUTINE: 3
gg 24 ixx BLT 07 50 40 O 10 67 00 - | B ~ : ' . E
00 30 XXX BGT ! (unused) | { }(unused) 15 — > 8 6 ~ 0 Mnemonic Op Code  Instruction Notes PROCESSOR REGISTER ADDRESSES: 5 PDP-11/35, 11/40 FLOATING POINT UNIT:
00 4R DD JSR 07,6777 107777 ' 1 *'igd; gggégg }328 to subroutine PG < dst Processor Status Word 5 NZVE
| ubroutin cessor Status Wor
00 50 DD CLR |07 7R NN 50B 11 SS DD MOVB _ RIS D0020R - return from Subroutine § use same R PS - 777 776 FADD 07500R floating add * %00
00 51 DD COM 10 00 XXX BPL %g gg gg gﬂ"BB Mnemonic  Op Code  Instruction Operation N Z V C ASOB 077RNN QLanrtkract 1 & br (if £ 0) ?&3’1“1”‘{.’32.'{?%“(% + 0: Ea%BL 3;2352 Hggﬁﬂg SUbrtt[aft c o0
00 52 DD INC |10 04 XXX BM] 14 SS DD - : #0: s 1w 3 2 110 s 7 s 4 3 2 1 0 FDIV Ing Tu. DY . s 0
00 53 DD DEG 10 10 XXX BHI lg gg oD EIIEE PC;— lﬁl&dated PC [ ‘ I :W! —— R 07503R floating divide * 00
HORY|
00 54 DD NEG 10 14 XXX BLOS 16 SS DD SUB General - (2 X AN ; A
00 55 DD ADC 10 20 XXX BVC | | " {  Leanny g
00 56 DD SBC 10 24 XXX BVS 17 00 00 - MOV(B) =1SSDD  move des * %0 ‘ . I OVERFLOW
00 57 DD TST 10 30 XXX BCC, BHIS floating CMP(B)  »235DD  compare s - d Lras ZERO 3
10 34 XXX BCS. BLO | ! point SUb vedsen  2dd des+d ** =+ TRAP & INTERRUPT: — TRact Thap
17 77 77 ; 165800 subtract ded-s ** = Mnemonic  Op Code Instruction Notes GEN REGSET® R POWERS OF 2: |
l.qgu_cal SR | ._ EMT 104000  emulator trap PC at 30, PS at 32 00KERNELa  O1:SUPERVISOR®  11-USER T 3 = = = e
| BIT(B) = 3SSDD  bit test (AND) sAd **Q._ to 104377 (not for general use) o & 3 2 1 1.024
TRAP VECTORS: E:g%g; :ggggg E:E gleeta(r(m) d " 1(:;5%3 d ** g - TRAP , %%%  trap PC at 34, PS at 35 AStack Limit Register — 777 774 P g A 12 4.096
004 Time Out & oth 2Ly Demory Farity ARegister ) ® Program Interrupt Request —777 772 . a 16 ! 12 16,384
ime Ou other errors 24 Pl i i =2 '
010 llegal & reserved instr 242 Flga(.’{,ingropgoilnntt req oL D70RSS - o BPT 000003 breakpoint trap PC at 14, PS at 16 Ge?:;:ls:leeglilit::‘ ) lRatlj.._. ;;; ;go R4 — 777 704 - g gi ig gg.ggg
gég IB':I;rT ilnnssttrl;lucctti:}unn 250 Memory Management DIV 071RSS dividel: y rr:rr;ss . 2 . 10T 000004 input/output trap PC at 20, PS at 22 g R2: 777 70% Eg:;gg ;gg g %gg E _%g%:?ﬁ
: ASH 072RSS  shift arithmeticall « o n o : n — —_ | .
ggg Eﬁﬁeﬁnzﬂlﬂctinn ASHC 073RSS ari{ht:r{ilft ?c-emlgiane)é 2L Rl 000002 return from interrupt C e St s ‘ . 703' R E ’ > S 224,288
XOR 074RDD exclusive OR dered  **0- ARTT 000006  return from interrupt  inhibit T bit trap onsole Switches & Display Register — 777 570



