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.REM%

IDENTIFICATION

PRODUCT CODE:  MAINDEC-11-DZBMD-J-D

PRODUCT NAME: BMB873 - UNIVERSAL RESTART ROM LORDER

DATE RELERSED: MARCH 1977.

MAINTAINER: DIAGNOSTIC GROUP

THE II'FWT#ITIM IN THIS méIENT ﬁ SlBJEST TgI?ﬂKE:E ‘I‘;ENW mTICET%
B, O du TEnE T CORPORAT ON RSUTES O RESPORSIBILITY FOR ANY ERRORS
THAT MAY APPEAR IN THIS DOCUMENT.

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER A LICENSE AND
MAY ONLY BE USED OR COPIED IN ACCORDANCE WITH THE TERMS OF SUCH A LICENS
OR

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR THE USE
RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS NOT SUPPLIED BY DIGITAL

COPYRIGHT (C) 1973,1977 DIGITAL EQUIPMENT CORPORATION
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PRODUCT CODE:

PRODUCT NAME:

DATE CREATED:

MAINTRINER:

REVISED BY:

PROGRAM HISTORY

MAINDEC-11-DZBMD-H-D

BM873 - UNIVERSAL RESTART ROM LORDER

JUuLY 1973
DIAGNOSTIC GROUP
JOHN EGOLF

BOB MISNER 10/21/74
FAY BASHAW 3/21/75
JIM KELLY 7/21/7%
JOHN EGOLF 11/21/75
RICH MURARTORI  10/76

RICH MURATORI  10/76
FITZCARL JOHNSON

ED RYAN /77

Y%, YA

YC, YD
SYSMAC

YG

YJ
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' DZBMD.P11
' 99
ig? 1. ABSTRACT
102 THIS MAINDEC CONSISTS OF FOUR PROGRAMS. THE TWO MAIN PROGRAMS
igqa mé m&m m3 FOUR. THESE PROGRAMS WILL
§ DI 1S TO VERIFY m DATA IN
% rﬁi@ﬁﬂ%@%&%&iﬁ*i$)
108 néém Tl SE ﬁ
{1‘1]3 l'vm.n M aﬁ
111 TE: FOR NORMAL CONFIGURAT THE ONLY PROGRAMS
112 rzcessmv FOR m& *’E BME73 ARE PROGRAMS
113 ONE AND ran mom mo xs NECESSARY FOR “NON-STANDARD"
114 SETUPS AND 16 A MAINTRINCE TOOL. PROGRAM THREE IS
HE ALSO JUST FOR MAINTAINCE AID.
Hg REQUIRMENTS
118 2.1 EQUIPMENT
157
122 um ns mm LORDER
123 Emf'“on 3ouxvm.sm
ig m LERST 4K OF MEMORY.
%g 2.2 STORAGE
128 THIS PROGRAM RESERVES THE RIGHT TO USE ALL
129 OF THE FIRST 4K EXCEPT WHERE BOOTSTRAP LOADER
;glln AND ABSOLUTE LORDER RESIDE.
}'333 3. LORDING PROCEDURE
134 THE PROGRAM MAY BE L LIKE ANY OTHER PROGRAM
135 SUCH RS: PAPER 155 DQE?QPE E DISK, ETC.
136 MOST COMMON WILL BE THROUGH becr oﬁ ISKETTE
iaag BY THE USE OF ROM BOOT LOADER.
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4.
4.1

.2

4.3
4.3.1

4.3.2

STRARTING PROCEDURE

CONTROL SWITCH SETTINGS
SWITCH 00 w I&ICGTES ONLY FIRST 128

i HOEAIRR TEIRED IR cHage
MIwmm-gR%DFG HOR J, ESSHORDS

ARE AUTOMATICALLY CHE
STARTING ADDRESS
STARTING RDDRESS 000200
OPERATOR RCTION
TION (WITHOU m%TEPOED 128 WORDS)

Fm
3- Lom STARTING RDDRESS
SWITCHES RS PER S.1.1 (NORMAL ALL SWITCHES DOWN)

PR B0 e

(1
WHEN PROGRAM IS smmo FOR THE FIRST TIME THE FOLLOWING

MINIC-U'-DZW-J
DEVIgEYVERSIw
THE OPERATOR WILL THEN SPECIFY THE VERSION BEING RUN.
BMB73-Y# IS ANY NON-STANDARD VERSION.
NOTE: PROGRAM TWO MUST ? RUN FIRST.
c3-YA M792-YA,MR11-DB, M792-YH
EHTS-YB msgus
BM873-YC DOCMP BOOTSTRAP ROM
W3—¥FD KKHD EPW-H; 256 BOOTSTRAP :8: EVERS%&: g:g;;
e Kig (pRe-ih) 50 BTG Ko
73- KL10 (POP-11) 256 BOOTS

BM873-YH TR‘P ROH
BMB73-YJ &%WE&MY FRONT END (PDP-1134A)
S. THEN TYPE IN NUMBER OF PROGRAM TO BE RUN (NORMALLY PROGRAM 1 AND 4)

IF YOU WISH TO TEST THE EXTENDED 128. WORDS THIS IS THE

A
(NOT FOR NORMAL TESTING OF BM873Y-8,C,D,F,G,H OR J)
Lono STARTING ARDD. 000200

i ém S AND SINGLE CYCLE SW UP
HIT TMT SHXTCH AND RELERSE.
RUN e FOR ONE PﬂSS
. NOW ANY PROGRAM HQY BE R
OTE:  VISUAL INSPECTION OF EXTENDED OUMP

e s —— i A — e e e - S
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& CAlEE INT SOFTAkRE TeaLE FOR TEST COMPARISON.
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S.
S.1.1

OPERARTING PROCEDURE

SKITCH SETTINGS (RPPLICABLE IN ALL PROGRAMS)

SWIS = 1 OR UP ... HALT ON ERROR

SWi4 = 1 OR UP ... LOOP ON TEST

SW13 = 1 OR UP ... INHIBIT ERROR PRINT OUT

SWi2 = 1 OR UP ... RESERVED

SWil = 1 OR UP ... INSTERD OF EXERCISING ERCH RDDRESS 10X DO IT 1X.
SWO9 = 1 OR UP ... LOOP WITH CURRENT RDDRESS

SWOB = | OR UP ... GOTO BEGINNING OF CURRENT PROGRAM ON ERRCR

ERRORS
ERROR PRINT OUT

ALL ERRORS WILL HAVE A PRINT OUT.IF IT WAS A COMPARISON
ERROR; THE SOFT SS, ROM RDDRESS Expzcrso DATA

(FROM' SOF ), AND THE FOUND DATA WILL BE PRINTED
OUT. IF IT WAS A N0 TRAP WHEN WRITTEN" . THE

ADDRESS WILL BE PRINTED OUT. IF IT WAS AN "UNEXPECTED TRAP "
WHEN READING ROM THE RDDRESS WILL BE PRINTED .



a2 A

I01

I}I-DM-J MACYLl 27(6B3) 2-MAY-77 11:46 PRGE 7
6.2 ERROR RECOVERY
1. ITS A T 1 lH TEST RUNS
ig 38?3 £°fa’in &..k““{h% PrRow' COTNG HILD
2. IN AN . 14=1(LOOP ON THIS ADOR.)
AND Sk 1( PRINT OUT).
IF CPU
3. NOW THE PROGRAM IS RUNNING AND YOU MAY SCOPE IT.
7. RESTRICTIONS
7.1 STARTING RESTRICTIONS
SEE SECTION M.
7.2 OPERATING RESTRICTIONS
7.2.1 Isu glsiTlI PROGRM TO T voua 128. WORDS;
QD VISIALY VERIFY DATA. #xx%
TRl
7.2.2 YOU MRY
SEuuee YOU ING mu
7.2.3 THE ROM ADDRESS MUST START AT 173000 AND BE AT LEAST
128 WORDS LONG. (256 FOR THE BM873Y-8,C,D,F,G,H OR I)
= MISCELLANEOUS
8.1 EXECUTION TIME

PROGRM ONE &L AT mox. F}VE INS.
BUT WILL HALT AT COMPLETEION

om comm)su}& moégl-' IN ;HIF PROGRAR
PROGRM: : rﬁzum wgg FIVE MINS ’

%

P ———
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SRLFH

S3

SR R B L RSB R SERER AR

Wwwwww
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JO1
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9.2

9.3

9.4

PROGRAM DESCRIPTION

"W'xhn&"’h&"“s&ﬁ* 1L e Gl (BxcePr The VeCTORS):
LPMTII'G FIVE TIMES IN A ROW BEFORE

% . LL m lﬂS HIT, THE EXTENDED
* FIJTOMTIC‘[LY IF

m-acorcuoansrss

PROGRAM 2
PROGRAM 2 WILL DUMP THE CONTENTS OF THE ROM ONTO THE
TTY. NOTE NO_VERIFICATION

OF ANY K ON THE DATA. (AN ERROR WILL OCCUR
{F A TRAP 5 ENCOUNTERED WHILE. READTAG) YOU MUST INPECT

TE DI6. 00 3. JE S, 8 1 gy S s

ES&lWSHILLEPRINTED m-BCDFGHMJISSELECTED
PROGRAM 3

RER s e AR ITL 10 ol TER e SO e

MOEEMTIFYWKTERTMWKC“EFLLLN“T
FOR THE COMMANDS TO BE USED SEE TOP OF PROGRAM 3 IN THIS LISTING

T TMT TPE

PROGRAM 4
PO OF h-BUTTON 19 DONE 87 THE SOFTWARE. ON THE FIRST PRSS
i e R R Lo

BE). m:on"?nxs mwxr:sMﬁm%

CORE. WHEN TFYE Nsn;sr ms; §s FINISHED ni“mgfsisgn %3

Wo&o xg'%wm o%c TA F AT

%I%C}HIS TEST "iRI xuc THE E&"Iﬁ "_RWD.
EENOT %% %EC*EE i MES HILF%E
REPORTED IF A TRAP IS DISCOVERED.

m

. — e — i —— 1 ——
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9.5

9.7.3

m l"l'";
b —q

§ vIUN—
— L

e e = = ——

Isml

oty Bk e X

ok HE 1

S0 o stnt b PR b DRI

(FOR ROM 1 THAT I'HVE THE SAME FIRST WORD AND ARDDITIONAL

WORD IS CHECKED)

ELECTRICAL PREQUISITES (HARDWARE)

THIS OPTION MUST BE ON THE CPU SIDE OF ANY BUS BUFFERS.

NPR CYCLES ARE NOT PERMITTED DURING THE POWER UP TRAP
SEQUENCE.

cihaliT THE Ear3 MR PoR HELP.

NOTE: THE MSTIC RUNN m WITHOUT ANY INTERFEM FROM
THE USER Y OF CHECKING THE PRESENTS OF THE
“ACLO™ AND "DCLO" SIGNALS ON THE OPTION

SEQ,LOC,BIN

HELLO

R ——
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MACY1l 27(663)

MRINDEC-11-DZBMD-J

000001
160000

000137

001100

177776
177774

177570
177570

100000

012000

MOl

e-MAY-77 11:46 PAGE 1l
BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC.

R Mc-% e, e EP P AT, 0
:8% EG.I? j
!PROGRRH BY E. RYAN

lTI-lIS PROGRAM WAS ASSEMBLED USING THE PDP-i1 MARINDEC SYSMAC
l—PRCKRGE (MRINDEC-11-DZGAC-A1).

TN=1
zsazxwooo ;HALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT
.SBTTL TRAP CATCHER

; #ALL LOCRTIMS FROH 4 - 776 CONTRIN A ".+2, HALT"
; ¥SEQUENCE T 'é TRAPS AND INTERRUPTS
; #LOCATION 0 CWTRI 0 TO CATCH IMPROPERLY LORDED VECTORS

.SBTTL STARTING RDDRESS(ES)
.=200

JMP S8RESTRT ;JUMP TO STARTING ADDRESS OF PROGRAM
.SBTTL BASIC DEFINITIONS

s;&«mm‘. meRESS OF THE STACK POINTER %% 1100 *%

.EQUIV EMT,ERROR :BASIC DEFINITION OF ERROR CALL
.EQUIV IOT SCOPE :BRSIC oerxmnon OF SCOPE CALL
PS= 177276 :PROCESSOR STATUS WORD

.EQUIV PS PSW
STKLMT= 177774 +STACK LIMIT REGIS Ec
PIRG= 177772 : PROGRAM INT QUEST REGISTER
SWR= 177570 :SWITCH REGISTER
DISPLAY=SWR

- GENERAL PURPOSE REGISTER DEFINITIONS
RO= %0 :GENERAL REGISTER
Riz %1 :GENERAL REGISTER

= %@ :GENERAL REGISTER
= 32 | CENERAL RECISTER
RG= %S &32”& %cxsrsn

= %6 :GENERAL REGISTER
R7= %7 ;c% REGISTER

EQUIV Rb,SP :STACK POINTER

.EQUIV R7.PC : PROGRAM COUNTER

. ¥*SWITCH REGISTER" SWITCH DEFINITIONS
SWi1S= 100000
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BRSIC DEFINITIONS

MAINDEC-11-DZBMD-J

DZBMD.P11

OrON DT MU —O
b b b b b e b e b
Pt O e P g Pt 4 4

DEFINITIONS (BITOO TO BITIS)

CEEREEREEE

SEterneee, . DN e, Dl

>2>>22>2>>>>> @il .- HHNNRUHHHEHUDDDDD2DD2DDDDDD>
et e e e e e
HEEE JINSSIBIIZ8 SEEEEESnEEEEEEEESsdedsssds

RS S R D S T R R T YT I TR
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RS1C "'CPU“ TRAP V!CTG

fESA T TrucTions

TRAP (BPT)
M (I0T) ##SCOPEx»
(EMT) #3ERROR##

TKVECS KEYBOMD VECTOR
P TNOVEC 540 | PROGRAN THTERRUPT REQUEST VECTOR

EIRE TR LR T TR T8 1) -. -

33

EAEE5BGPRIDES

: !
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BRSIC

;LOGICAL END OF PROGRAQM

£ 18

#USED IN

3 3 R R R R R R R R R R R R R R R R R

.SBTTL COMMON TRGS
; #THIS W%E‘comnms VARIOUS COMMON STORAGE LOCATIONS
PROGRAM.

'roaragsn.n.sgI -
It EetD-

G
TR A

%
?
:
e
3
L
:

o
- -~ o~
o Uty
- © odoed
00000000 ~000000 OMN—O\ v «

: EeemEsnEERnER e

oooooooo . e * sofeofedeod s » * = & = =

T il
:

:
B e

88885821 I N RNLERRP Y T PERANRH

L e R i R R e e e R e e e R R e e e e e e e R R e R ]
i e R e e e R R R R R e R R e e L e e b e he e e R e

8888883838888888883888888888

S P e R R R AR TR

B —
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~ DZBMD.P11 COMMON TRGS
5 3 SIHHEHHHHEHHEHHHHHHHHHHHHHHHHHHHHHHHEHHEHHHHEHHEHHHHHHEHHHHHH
g .SBTTL ERROR POINTER TRBLE
?1’3 nés TRBLE CONTRINS THE IIFMTIG! ron cncn moa TI#"T cm oecua
S1l TION IS OBTRINED BY

: T R AR e

INTERS EXPLAINED RS FOLLOWS:

1 i ¥
3 H iPOINTE 18 TiE Wﬁ“
518 L DT :POINTS TO THE DA
%3 s OF :POINTS TO THE oam FORMAT
821
% 001156 SERRTB:
% :ERROR TABLE ITEM FOR ERROR MESSAGE 0
526 guss 021216 EMI1 :*ROM READ DATR COMPARISON ERROR™
627 001160 021416 DH1 '
628 001162 021614 DT1 L%
% 001164 000000 0 ;% PRINT ALL NUMERIC DATA IN OCTAL
531 ;ERROR TRBLE ITEM FOR ERROR MESSAGE 1 §
533 001166 :*MRITTING ROM FRILED TO TRAP"
] gum
535 001172 T
553? 001174 0 :PRINT ALL NUMERIC DATA IN OCTAL.
£3g :ERROR TRBLE ITEM FOR ERROR MESSAGE 2
%ﬁ 001176 EM3 :"UNEXPECTED TRAP WHILE READING ROM™
641 001200 DH3
S42 001202 DT3
S43 001204 0
& :ERROR TABLE ITEM FOR ERROR MESSAGE 3
S4 001206 EMY :"FATAL TRAP. ROM PC ON STACK."
ga ot b |
%3 001214 0

1 001216 TERR: 0 :ERROR FLAG
652 gxazn COUNT: ;?rmnm COUNT.
653 001222 : g

1 T :

1 |
228 00159 l: 9
659 001236 %E 3
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'DO

EO02

MACY1l 27(663) 2-MAY-77 11:46 PARGE 16
POINTER TRELE

L ol |

MAP. YA:
Tl'E F&LR&‘IM ISR FEPMJCTIM

BQ=

THE
[ACTURL R D

AR R R R A MR R R S A §

\ ) o

i

82%8%15 EE §§ Ba e &

A AR TR L TR LB T TR TR T}
-
-

§

wsws wmewe
Pt Paso Pt Bems

B

g.‘
AR 1R LB 1)
Pt Pt Pt P

3

MBS

s =)

&
™

3
g.-_

:

[y

il
o

[ e =
[ N T

wn—-o

oo o

;STARTING ADDRESS FOR B0O

THI STMT M873.
A % s
H?Q—YR ¥ oa PCI1,KLLL

ma-m ALl
scxn: ﬁ REGISTER nsrmmous

Re= %

R3= %3

RY= %N

RS= %S

SP= %6

PC= %7

SR= 177570 : PROCESSOR SWITCH REGISTER
ksnmmc ocanou FOR RF11 DISK

BROTER  iTRWGHIR T0 SERVICE ROUTINE
R 172 BEVICE KR TR

S IS THE smmm Locarouroa
: MOV PC,R2 ; WLT
BR OTHER

i G % e

THIS THIS 1 ?ne ?‘:ﬂ! smlz;g:c gcgnon IT TRANSFERS TO ADDRESS
hmsn MOV 38SR Pg“ %%xcmm LOCATION

ARE DEPENDENT ON OFFSET IN DIODES FOR LINE 1
S LR ¥ A 8 B,

TI-IIS IS THE STRARTING moasss FOR TC11 (?CTWE) CONTROLLER.

tcil gv m ﬁ WI%? 'éxsr

o AR
ﬁ ’é;g] @ g g%n *n‘ %ﬁ/rﬁr FLAG

£
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MACY1l 27(663)
ROM CONTENTS TRBLES

- DZBMD.P1l

INE
REGISTER

TO RERD/TRANSFER ROUTINE

T LOCATI

8-
monoom mo

s
RRRRR AR

) ] 0o mof ) et ] o= @ o] Tl oef]

sl

PURPSYICCEE

B L L L e e e e e ]

888838883888

Pgr
APt
1
1
" 11
IS IS THE START LOCATION F

bTH

by

R
. % g?ﬁ?l&

11:

COMMAND TO DEVICE

NE.
%é m:r;n LIST
FIRST TIME
DEVICES
sI'STH.ETIW
1 /BYTE COUNT ADDRES
%TO |
F "g(
Eggr F
TO FOLLOWING INSTRUCTION

FII.ﬁESS F%RC
: SRANGFER |
; DEVI
;DEVI

P
o
A,

IS THE TAPE DEVICE
RZ
RO+
RO)+
(R2) s
Rl
3';3“
APUA
RO)+
RO)+

N

T 4

“T
E .1 3

v - 3
-—
—

e

SRLARAIERHERPY

R e R e e R R e e R R e I e

AR RRRRR

B E e I T I B B e R R e ks e ]
PR IR IR IR IBIBIRIRIBIRIRIS st

L

AR A AR A G

E e T B B R e B IR e e ae ]

CONTROLLERS
PARAMETER LIST
CE RTN
REGISTER
CE READ INSTRUCTION

0
CE WORD COUNT

77450

1
S

BR QTR
. WORD
. WORD

S IS THE STRARTING

I
1

ACL:

-

=

FPRU

g = ) 4

NN

e e et T 1
L L L R

=

THIS
OTHERX:

m

o

5 m..
2 TH:
evg S § &
mmmmm&
s
mmmpr.mmmn
yiges & &3
m mmw
XX o ‘et
2585 1 R
mmmnmm 2 o

e

-

hiRBHLBERTE

) v ) ) e ) S o) ) >

i e

D R R e K e s IR e R ]
L R L N L R L AL Rl Rl L L

e S

RRRARAEEES

e e R R B e e B e e ]

8888888883

1271
i

PRl B D D W e P e MEER R R A S BT PR PR R T R

— - - —
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egg By SRCAT RN TEAT FOR ERROR
438303 &R PR 680 TRANSFER 10 ZERO

n=<
-éo—
w

. MAINDEC-11-DZBMD-J MACY1
ROM CONTENT

' DZBMD.P11
e Bi
&7l SO1eR Ea07

672
673 'THIS IS THE STARTING RODRESS FOR THE PCil PAPER TAPE CONTROLLER
gn m{gig 012704 ;im}g 012704 KL11: MOV #177560,RY ;O0BTRIN DEVICE ADDRESS
gg 81514 51;3314 m BR CKDEV :AND TRANSFER TO READER SERVICE ROUTINE

| 78
679 mx xs TTE DEV T
680 001616 017640 ;173216 240 t “ﬁ:"%ﬁé‘ m Wn COMMAND
681 1173017 037 uasm
% 001620 002415 ; i;ﬁ? gg g;;i és FORMARD BLOCK+GO
6EN 001622 112024 :173222 (024 ’

685 :17322 224 +END FLAG
% :NOTE 773024 AND 773224 ARE DEPENDENT ON OFFSET lunxoo:s FOR LINE 1
688 'THIS IS AN RODITIONAL POMER VECTOR RDORESS REQUIRED BY DEVICE
689 001624 173000 ;173224 173000 POMER2: .WORD RF11 mﬁyw u:%‘fmm OF BOOTSTRAP
23? 001626 000340 ;173226 000340 -WORD :m
632 ' THIS IS THE STARTING ADDRESS FOR THE CRSSETTE oevxcs s0
693 001630 00S004 ;173230 005004 (BOOT: CLR RY LORD DEVICE NUMBER O IN
gg mig 0l :173232 ?1@ RESTX: MOV 8177500,R0 m DEVICE RDOTESS
£36 %xsas $17323 RESTRT: RESET : ISSUE RESET msmucnou
697 001640 010410 ;1 010410 MOV RY,aR0 &srao ncvxc; WITH &n{
(2B NN dmeNen 0 W TREA posa
% %i% 012702 ina% 012702 MOV 8375,R2 ;AND LORD UP TRANSFER COUNTER
;% gng nxuxg:’x% 51% usx MOVE (R1)+, sTHE L g COMPARATOR
1 112110 ;1 112110 LOOP1: MOVB (R1)+. Lono VICE REGISTER WITH COMMAND
706 ooices 130 iﬁ m LOOP2 E%a” . 18 COMPLETED
% ooiees wie i ; SLooeE D 22"‘“’
R Y g "
;tllg giﬁ 11601 '}% 11601 MOVB 2(R0),aR2 &o'? oévshrf
711 001674 1 ;l 6 BR LOOP2 mom:n BYTE
;g mim % §§ DONE : s; angm

' ;{g 8{% i &Jscm Eﬂ % e " "P COMPARE ADDRESS AND TRANSFER ADDRESS
716 g&% 1 21% &Si?&i’ g‘ 40 ocn!‘ngo

i ;}; 171 112 ;173310 000112 ERROR: JMP uohu CASSETTE AND ERROR FOR BULK STORAGE

: ;éa ! THIS IS THE STAR LOCA FOR T CONTROLLER

o 1712 01 ;173312 0 PC1l: 81775 "54 038" n:vxccw.é.

721 %xm xr%g'o : 173314 15;;23 ol s

P— —
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SE3EEEEEEEEEEE8EE8EEE888888

ROM CONTENTS T
: V: s KILL VICE ACT
i% ’i% e ar.se"m Rl ;n-fn &‘r 5 r&mv *gr LIMITS
{m 612702 E{ma 12702 MOV 86,R2 :AND SET UP POINTER TO TIMEOUT LOCATION
ig % :}g 1 MOV 8340,3R2  ;AND SET UP VECTOR TO RETURN TO NEXT
2
: 10742 MOV PC,-(R2)  ;SAVE PC
;E im ‘i?* 127735 MOV 824,5P :AND u% UP STACK POINTER
x%%’hrﬁx 1 MOV RY,=(R1)  ;AND LOOK FOR END OF MEMORY
e §1on1m f% §1gxi“ ROV ? 31 A I8
i% 111% ;i 111% LOOP: @4 a% , 000 &n& FOR DATA INSERTION
ig ngima% i% ugima% RDRMWAT : ma ;RY WAIT gmr TER AVAILABLE
gg % .{% 116412 nova 2' ) RY),aR2 sron% mf&v& aﬁECE
: NC 3Rl
i% 1 : :iﬁ @ éms R2,8375  ;HAS BRANCH OFFSET BEEN STORED
1778 DOiee .l7aas OO13k LOOP :NO
i;;? é'ugagg : 173374 105222 %a (R2)+ ‘YES, ALL DONE
1776 000i42 ;173376 000142 P -(R2) . THEN TRANSFER TO RTN
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ROM C

11

i

5 Y
ik mmmm =3
55 S8 B
g2 =2 5
9., - -
5 mm o
"ol i TR

£ wooF oAk
mw mumm ol 2
ww @
w2 Eg30 %3 &
- —
5, o1
" s -
5 R
24 ¥

SEEE
FrRiepre

o= o o o) =l o) ) o= =
PR IR IRIB IR T IRIRIR I

e smsmsnsm oo MOIII -
111 "d
w N

R Besne s seaas
o o o) o o o =) e 2d
00 Q000 00 G0 ANAD A0 A0 A0

173000

UNI
ALL
IT & TO BIT 13-

NG

+4:MOVE IN TO RKDA REGI

SAVE ERROR RETRY RDORES

70

10

I
;SET POSITION BIT
; SHIFT
{RERP oBT

, S8RKWE

=34 i

5 mﬁmwwmmmm S
§ B R e

1‘. e o] =) ) = ] Sl ) oun) ol g o) ) ) 11111111

L X SRR IR IR IR IR IRIS IR IARTR IR SR LA L R L L L L R

LWL .
& W

R AN R E S R § £ £ 3

FOR TC11 (DECTAPE)

340
5
dsC
#10,RS
RS
1§
RS
o7

D
WORD
RARTING
BR
MOV
MOVB
BIS
[ ¥ ROL
BCC
MOV
BR
RV
BR
HoRD
TARTING noons
MOV
B
ey 1t
WORD
HORD

'TM11 STARTING ADDRESS
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S TRBLES

et G o s e B [t o s o ot

LA A LA LA TA A IR IR T T4 T2 1}

33 a3

ARRRRS Sesddasdads
AANSFERERENE FE S5

8

LL:

THL: B R0, Si T EERREL TRIFY oBpORES

MOV PC,R2
BR

» ;TM11 RERD COMMAND

ﬁ TMF WRD mg w RECORD COM
T
318;8 ) g.qv ms

000516 orkm

177462 . HORD 85 WORD COUNT REGIS

000005 .WORD  RFRERD ;

:THIS IS THE STARTING RDDRESS FOR RH/TU16/TMO2

01 TUlE: MOV

?ﬁ MOV ’:?033 RO: %‘M“&mm“’%

% TUIGRE: MOV SRHPRST, (RO) ; REWIND TAPE CLEAR E
1 MOV $TUMODE , 32(R0) ; SET BOO BPI NORMA

001300

MOV #-1,6(R0);LORD FRAME COUNT

=
R
=
2

8TUSPAC, (RO) ; SPACE FORWARD
12(R0)
18 :KEEP LOOPING

OMN

e
2% o

000433 RHC
:THIS IS THE STARTING SS FOR RC11 CONTROLLE
610‘}33 RCII:™ MOV %
010702 MOV PC, na :ASSUME UNIT 0
70 BR 0T
. WORD
.m
'THIS IS THE AUTO LORD VECTOR
: WORD 30
000340 . 340

!THIS 1S THE STARTING RDDRESS FOR RH11 DEVICE CO

;NOTE: IF TMO2/TULE SHOULD BE SELECTED. THE VAL
; IN CONSOL SWITCH REGISTER IS THE POSITIO
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b= o-h-oa
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oLEND

.... g
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R8N

R
g

]

002350
0023s2

. MAINDEC-11-DZBMD-J
' DZBMD.P11

umos
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17631
1
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ROM CONTENTS TRBLES

173211

G R

:

oo

L

P b s s s o o e e e e P s s o Bt
oL

—-
§
—

W qs.rs % H&WSHO SELECT UNIT O

S EEEE, iR 10 B G 1N

v BtRa

MOV SRACSA, RO
: BIT S$TUTAPE, 26(R0) ; TRPE UNIT?

5 TS S ultE L

MOV #14000,32(R0);SET 16 BIT FORMAT

ﬁ

E
==
o

=
3 O

] "

MOV 8DRCLR, (RO);CLEAR DRIVE ERROR

000011
- cczr:m IF
805720 RHCOMN: TST ;8: o"ﬁ% COUNT ADOR
10037 MOV no aoa :FAKE CALLING SEQUENCE
a'7:47l MOV $RHRERD, 384
CLR R2 :FOR FLAG AND POINTER TO
000430 BR OTHERA
.DSABL LSB
:THIS IS THE STARTING nooasss FOR RH11/RPOM DISK
DO Rewm M Ae B
H%% MOVB anésu 3 +10;L0AD UNIT & INS
176710
010 : 18 ﬁ'bv E’c R3
0 o 23 MOV 8RPCSA, RO
BR RPCOMN

ENTRY TO ngRMH T0 THE PC gELEgTED BY CONSOL SW

ok

'y TRRT S FOR RPLL
5,15 1SN RODESS FORIEL RIS
010703 RPI1B: MOV PC R3 ENTRY TO SELECT ALL UNI
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ROM CONTENTS TRBLES

| DZBMD.P11

|
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|
|
I

@ —nin - —

: SHTI

e g m B, o B

T fgEtar B

: 258 W 0 | S

] hepss 8% Gedef o B
5 e nsmmwm mnmmm g2 Twp@e 38 B

MOVB

T

CLR
et
MOV
MOV
IS
v
BIT
BEQ
vl
BNE
BIT
BEQ
cHP
BNE
CLR

S I I
mw_..u @mmm T

lillllll lilili‘.lllllllllllll

.w mmmm it R

T S S S A R S

IS_THE TRPE DEVICE SERVICE ROUTINE

o BN

£ mmm. 2
wEe 35 & ¥
S mm a5 >
7 o238 ~%,
oy 99, HEL
ITPMW mm : .Wm
Z 38 &
sy v o 'S
N

= Ok b= w
S SEnS LU
: g

;ERROR RETURN
OR
4

(R3)

MP
B kT ROV URRCES

J

PCA* PAPER TAP
; OBTRIN CONTROL REG.

F
R

£ m mmm.,m : &
:mm ommmml .m::wm
N
(it ¥
" v o A o ]

00000000

D R I e e L K e Eae R e K R I e R R |
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MAINDEC-11-DZBMD-J

DZBMD.Pl11

|
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58

=8 g
A g = -~
P Bl
- i
= 88993
.m cummxw.
¥ gfnech
G
= abnnng
& =

$XIS2LY

- -

111111
LT NT WY WY WY N

TRIEER
EREEEE

SETTE T

002S14 000443 ;173514 000443

=

mmmmMMIlllll

TR MMTWQ
= g E 2k f %
= & o & mmmmm

Wil 5 o 35 GeRt

ST ¢ =, g8 ¥

23 Lo S % 5,8 55
3 zlzE = b Sz8gSyss

m -

£xe 3s5% 038 3 oowbaiss

B X 5 .“. &

88 sgg 38

,mmmmmm

11?. ERROR:

T

|lll'l."l'l|&|l|l|&|‘l‘|l‘llll‘l‘llllllllll'lllllllilllilll

RS

N
GOl BCCeduu

sl

e

- X

=
£ Ess
3 m € 5
= g *
€ 3.1
1L
2z g @

NG RDDRESS
sPCCS
#6,R2

MOV
MOV
MOV

THE STARTI
PCl11:

tg;mxs
gnums CKDEV: BETET 160000

e
B

) T g v T = ) —§ —4
IRIBR IR IRIR IR IR IR IS

S
B

Sona RN A R R AR s R £ £2 2T Ruld R AR R 3R X2 R A8 RERES

L e e ke L e e e e R e e D e e e R e L e L e L e R D e R e e e L e e e e e e e e L L L e R e R L B R R K K ]
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& .% 5 STM POINTER

FIFFF

R I I IR ETTEE
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MIN’IC-U-DZDD-J mcvu 27(6b3) @2-MAY-77 11:46 PRGE 27
DZBMD.P11

TRBLES
120 003000
18 "'5;?&.; I w‘*‘"
155 FIRST 400 LOCATIONS
124 . THE
15
157
; D
132 : Pt BOCTSTRAP FOR PCI1,KLLI
ig ; ko= %0 mxsmnmnmms
36 ; g %
% : RY= N
S g 2
Sk= 177570 :PROCESSOR SWITCH REGISTER
003000 010702 émmﬁo%%rﬁz s 0;3' T0 PRRAMETER LISTS
003002 m OTHER

o I

feo e e et

B S

5
%

QRRPOCCBEESFHES

73000

73002

73506

:THIS 1S THE STRARTING Locm on ron
g g O R ey
R e (il W o IV 109 LA
| L THIS 1S Js.8 sm?;g:césrrégc IT TRANSFERS TO ADDRESS
g ?;7% i% fﬁn r?' nbxcan:n LOCATION
;NOTE 773024 AND ARE DEPENDENT ON OFFSET IN DIOCES FOR LINE 1

R e BT 7 "“acsS 6 Bt CocaTion T son

TATUS LEVEL 7

*C IS 1S “"EYMTIN uzgs FOR TC (%CW.
B R

I&?WTESY FLAG

g
- -
s e

S 5

SSESFHELRTE
O
e B

~
—
RE
*ata
‘--
E

-
-
N
-

B B Bt Bt P Bt G Pt Bt e Bd Dt s ot P P Pt Pt Pt Dot P e ot Pomct B Bt Pt Pt et St Pt Bt s s Pt Bt P st e Bt e e et Pt Pan P ot P P B P e Pt oo

Bt et e s ot (et Pt et Pt (et et (e s et e et s [t et (s (et et (et (s . s (et Pt s ot Pt ot ot Pt ot et

§§§§ 5’8’ §§ G

5 |

B foeen oo P G
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CONTENTS TRBLES

. DZBMD.P11 RON
’ LT RIS e

1176
TS 15 BEAETET ORI T TS SR
A 17200 oo RIS rw.e - o
1180 i1 ; nﬁsm
1181 sl 7 i
1{& il aoao ;
hg 51% 6%’8 : 0 r&J SERVICE RTN
1185 ;l 1 o
HS i 1 :
1188 : 173074 3l BR oncnx : /TRANSFER ROUTINE
Hg : 173076 %na .WORD 60003 ’mxcc”“n%W
ﬁ% i bnli{s IS évr:’csrgr Lomnou FOR THE RP11 eoma.um@
ren i s SR
Hw sigig 176716 uosn 176716 ocvx unng
ﬁ% :173106 00000S .WORD §
1197 'THIS IS THE TAPE DEVICE NE.
1198 003110 010200 ;173110 O ?m:g ngw n&% gv% PARAMETER LIST
i§ Béxﬁ 005720 {gﬁs . %1?% )+ :sm x FIRST TIME
1201 116 ;17311 RPESX: T&3% (Ro)e :'Eﬁla%b INSTRUCTION
{g magz: 16201 ;{nig % MOV 2(R2),Rl1  ;THEN GE 1CE MORD/BYTE COUNT ADDRES
]
iﬂ ﬁig 1 li E{gi 1 l} 55 (%u -um 28 ﬁn SSUE COMMAND TO DEVICE
1 1 :1731 1 TRPHAT: r xc: 088"'“' ON
iﬁ :’:‘: % Ei ig (m)oT %
faﬁ i:s mag% ;igiﬁm&é g (mu,-mn
fail ik 1:3 %u :1731 %u RETURN: ro FOLLOWING INSTRUCTION
121 ' THIS IS THE STARTING ron
{aig %iw 010702 ;in}w 010702 RC1l: &ovolr-?nsz ‘?‘W
1216 13 1 51313 % g gi cxsm
i i’ 003152 000005 ;173152 0ODOOS - WORD
121 ' THIS ROUTINE PERFORMS THE 1o MEMORY OF DATA
1 1 ‘i 1 OTHER: RO xq 2
1 1 i ;1731 TST (RO)+ &‘
122 RIS fooe IR M OO Rl
i Eig 1 'igig @ gv 2(R2),R1 ﬁaxﬁt MORD COUNT RDDRESS
1226 003i70 0i2711 ;173170 012711 MOV #-1000,3R1 ;THEN OBTRIN LARGE WORD COUNT
1227 003172 1 :173172 177000
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ROM CONTENTS TRBLES

othaaT: T8¥p oHy (AL
00376 BPL OTHWAT

g e

RCK&V

003216

i mawxs;} 5 g
194 003222 112024

;173224 173000
;173226 000M0

S

R R

.-.—8.-”.-'—
h 25
[
—
o
I EI I NI SISISI NI NI NI NI DI NI VI NI VI DI VI VI I VI BVl W
Bt et B et S e ot Bt Bt Bt h a® (et et St s P D Bt P s e B

EREEERIVRNY B

$177S00,R0

; RESTRT: ggﬂ'
1
1 ltba.s Rl
[
MOV 8375,R2
121 MOVB (R1)+,R3
LOOP1: MOVB (R1)+, 'R0

LooP2: g'lq’i &R0
: QL

2 %

ERROR:

88k
e

LS S0 LR S

EO03
1R e R FLAE 2V

iBY HANGING IN LW

g P gt

Y&P%Pgiﬂ TRPE CONTROLLER

;AND TRANSFER TO RERDER SERVICE ROUTINE

2-MAY-77 11:4%6 PRGE 29

twj » %cagsgtm “fm Wﬂ COMMAND

; FORMARD BLOCK+GO

sNOTE rlm ﬂ@u ARE osmm‘ Sﬁ"orrsn lmﬂ?‘o&? '&'aourc 1
%xs B0 mon;nm % o&%fxmm OF BOOTSTRAP

THIS IS THE STMTIM ADDRESS FOR THE CASSETTE DEVICE #0

REQUIRED BY DEVICE

B U O 0
L3R OEVICE WITH UNIT NUMBER
'GET FUNNY TRBLE OF INSTRUCTIONS
:AND LORD UP TRANSFER COUNTER

; THE LORD UP COMPARATOR
;LOAD DEVICE REGISTER WITH COMMAND

HRS COMMAND COMPLETED
uo WALT

Hatira et
GO ﬁ%mﬁ

: HPRRE mss AND TRANSFER ADDRESS

mcassu:mosmronuxsrm

'THIS 1S THE STARTING LOCATION FOR THE PC11 CONTROLLER
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DZBMD.P11 ROM CONTENTS TRBLES
@ E{gﬁ @ PC11: MOV 8177550,R4 ;LOAD DEVICE ADDRESS
& : 173316 CKDEV: RESET ;KILL ALL DEVICE ACTION
?% 'i% om MOV #160000,R1 ;THEN SET UP MEMORY TEST LIMITS
E} MOV #6,R2 ;am SET UP POINTER TO TIMEOUT LOCATION
;f 1 MOV 8340,3R2  ;AND SET UP VECTOR TO RETURN TO NEXT
1 :1 1 MOV PC,-(R2)  ;SAVE THE PC
% iﬁ % MOV 824,5P :AND LORD UP STACK POINTER
I i.i 1 i gogmﬁmn nm.ooxrogaoormv
818151'11 51@: 8181591 n&v ?f "OR1 : s?g I N IT
muos ;imso omos LOOP: MOV g.l..na : THEN stm 1 ADDRESS FOR DATA INSERTION
ﬁ{q 51% 4 RDRMAT: }ﬁa SF :ﬁn Pg gm TER AVAILABLE
100376 ;173356 | BPL m ' HANG zr CCESSARY
w ;} w MOVB 2(RY),3R2 .sroas m DATA BYTE
00S211 ;1 1 INC 3R
1a224 E},u CMPB R2,8375 ;MRS BRANCH OFFSET BEEN STORED
72 ao“xtass” :17; : ?nz LOOP :
105222 ;l 1 NCB (R2)+ ; YES, ALL DONE
000142 ;173376 000142 I -(R2) :THEN TRANSFER TO RTN
“THE FOLLOWING 40O LOCATIONS ARE
A azmoux% ON OF !flc DOCMP BOOT-
:STRAP ROM. IT IS HERE FOR COM-
;mug 10 ACTUAL AND
:FOR REFERENCE

COPYRIGHT 1975, DIGITAL EQUIPMENT CORP., MAYNARD,MASS. 01754
THIS SOFTURRE, IS FUBNISED T fpoes &

(HITH I USION &CJ}NS g
swg'i Gl pEicE) Y FOR e v Sick syeren,

s’ RITHOUY WOTICE BB SHOULD NOT B8 CONSTRUED

LA LA LB LA LE LE LB LA LE LA LB LE LR LA LA L LR IR T T 1) §

ig AS A COMMITMENT BY DIGITAL EQUIPMENT CORPORATION.
1 Y F

i 6,88 10 TR P o
1331 IS NOT SUPPLIED BY

1332

itsma VERSION 01

133 STURRT WECKER 01/22/75
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2-MAY-77 11:46 PRGE 31

S
IS TR, e g 0
Ga0s 5 slilt fonk, rie SECoatt BT, i

CURRENT VERSION DOCMP: 3.0 - MAY 7,1974

THE BOOTSTRAP MESSAGES ARE OF THE FORM:
SYN,SYN,DLE,CNT,F,S,FILL,FILL,ROOR,CRC1,DATA, CRC2
ALL ITEMS ARE B-BITS LONG UNLESS OTHERWISE SPECIFIED

N agm FIELD

LR L

-16 0 PTU.& THROUGH RDOR

6-8
DATA-THE BOOT oaga RS FQ.LGE
ING CODES ARE USED BY THE

T' S?MY PROGRAM
SRR

SS=
R R R BRI

WEdER b o epr e

OPTION SWITCHES:

%_Es-wwu ,OL11

A A L L L LR LR LR LR LA TR LR LR LR IR IR IR L IR I L I I T T I R IR IR LR IR R E T

REGISTER DEFINITIONS
RO=x0 ;BLOCK LORD ROOR
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BRIRRICROBRESRAT SRS gﬁ
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b e pe pe
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LW+
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R PSRRREESE
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ROM CONTENTS TRBLES

Dl o S

173400
R
00000S
i
o
e

Muiine s 28

SolnE

B = = B B s Bt s B et pomt B et e e B e Bt B

HO3

2-MAY-77 11:46 PRGE 32

g &Sﬂ WSS

&OCK MCMT

LMTIU’! COUNTER

;STATION ADOR

=177570 MWM?&R ROOR

L LA LA LR LR LR TE T TR LR TR T

START2- sux G RS DEVICE DISPLACEMENT
e 100, §1o10 nes
=]
TARTL: MOV (PC)+,R0 - NON VALUE TO RO
gmré: CLR RO ‘CLE
RESET :RESET SYS,MEM MGT, ETC...
MOV 817776, 5P :STACK AT 4K-2
FIND THE DU-11 IN THE FLOATING ADDRESS SPACE
e 6e0tee-..re  iBEVTER TheLE AoOR
MOV #6,R3 :TRAP PS ADOR
(R3)
% B **5’%' AT
C R3' FOR LOOP
BV +160010,R1 ETART SEARCH %ah
DEVLOP: TST (R1) ; f‘-:
(R2) .RY ;OEV 0 R3
%‘ R4, R! : % igﬁ' ocvxcc
NC Rl 3
& R4, R1 :
DEVLOP NOT YE
?5‘7 RO Erzsr'&ncu REG USE

) ;DOCMP DLE CHARACTER

STRck-2:FoR 188 To T houTTie

STRCK-4:TEMP FOR CRC CALCULARTION
START OF BOOT PROGRAM
START1-DEVICE %}‘Y ~-NORMAL CONF 1 TION

-
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DZBMD.PL1

fiid BRues
1446  DO3464
1947

SEGFGOEAIREE

i

S3EEEETE

Ty Y

[ e e ey
L L LE£EL L L
S Jatul

ShontcasRiRREEREE
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RS

MACY1]l 27(663)

%

17382

:17346M 177570
; 173466
;imss 12711
:1 ;gx 1
s 17387

il

i

17t et
;msxgameo
;173514 010700
i1

il

i 7
:1
g
758
e
2173546 024141
; 173550

i g
: 175888

: 173556 000M22
;173560 00S003
il

il 1
sl

1% 10
1 7
173574

1

—— el A S e

103

2-MAY-77 11:46 PRGE 33

- Y 1 N
SET UP DEVICE FOR OQUTPUT
g %, (R1) .DATA TERM ROY AND REQ TO SEND
MOV 836000+SSYN,2(R1) ;SET SYNC REGISTER
L3:  BIT  20000,(R1)  ;TEST CLEAR TO SEND
& Woewne  INOVEBIR To xmIT TSR
BIS 820, (R1) ; TURN SEND ON
SEND SECONDARY PGM REQUEST MESSAGE
RS0  GROMSG-.,R0  REGUEST MEG ADDR
MOV SRQMSGE-RQMSG,RY ;COUNT
L4: MOV  (RO)+,2(RI)  ;CHAR TO XMIT REGISTER
LS: T1STB (R1) ;DONE YET ?
BEE A t DECREMENT COUNT
BE 520, (RD)
C%  -(RL),-(R1)  ;RESET PTR TO RCV CSR
GET SECONDARY PROGRAM
éETPGH:
BIC 20, (RI) ;CLEAR SEARCH SYNC
MOV #422, (R1) ;SET FOR CLEAR AND STRIP SYNC
CLR  R3 ;CLEAR CRC VALLE
GET MESSAGE HERDER AND CHECK IT
; MOV #1,R0 ;LORD HOR AT LOC. 1
MOV 88. ,RY ;BLOCK COUNT
JSR  PC,GET ;GET HERDER
ST R3 ;CHECK HEADER CRC
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MAINDEC-11-DZBMD-J MACY1l 27(663) 2-MAY-77 11:4 PRAGE 34

DZBMD.P11 ROM CONTENTS TRBLES
| TPGM sNO GO
‘1’2 3{ Eﬁa gzcs,cssmon ;crecxogoa MY ADOR
1 3l 1
117361 ? BNE gerpcn s NOT nins
7 fi {.. / CMPB 81, 8SOLE :1S THIS A DLE MSG
173616
001322 ;173620 001322 BNE SNDREQ :NO, ASK FOR ONE
: GET DATA BLOCK
013704 ;{maz 013704 MOV 382, RY :DATA FIELD LENGTH
036 % 'iﬁ % BIC #140000, RY ;MASK OFF S,F BITS
1 } CHPB R4+, (R4 ;@e FoR fggnou "
b/ ;i o/ §§n gg.cm SGET oAm BL
1518 i1 ST R3 :CHECK DATA FIELD CRC
1519 10 :1 1 ?: SNDREQ *NO coag
1520 46 105713 :1 10571 STB  (R3) cu:cx CODE IN LOC O
125 00 001 XS i e mnﬂsrzn A
}ﬁ % M Ex%g
1 : GET A BLOCK AND COMPUTE CRC
1526 :
i Tie: S
1524 1 : % 7 T (R1) [DEVICE DONE YET
8 s oy SRR e O @ 15, 0EVICE 00N YE
}s:n 003662 042711 ;173662 11 BIC $SSTRIP, (R1) uo smp SYNC
1§ @2 m ,i% MOVB  2(R1),(RO) :STORE IT
1 70 il :
1535 ;
{% ; CRC CALCULATION ROUTINE
ig : POLY=120001 :CRC-16 POLYNOMIAL
{sutlz : " MOV #8. ,RS :BYTE LENGTH
1§s : (RO)+,R2 ; TER TO RDD TO CRC
| ; crce: 1} firpt
1544 : R3 SSHIFT PARTIAL
1548 : BCC %o ;Zr: CHECK CHAR
iﬁ : ROR Re :x comncrsn
| ; L10 ? u! : m HARACTER
1323 : ' 985 L2 :NEXT aft
1551 : L1l: MOV sPOLY, - (SP) :POLY TO STACK

B - —— — ———— i -——— ——— . — g - —— =

—— -

- — ———————

- ——— —



MINIC-H-DM-J
DZBMD. ROM

P11
& (e el
{sss 052603
I8 Y B
128¢ % e
1561 000207
1562
1563
1564
1565 003746
1S66 00379
1567 0O
1
156
£
1573
1
1
1576
1577
1
1580 003770 122243
1581 003772 000002
1582
1583
1584 003774 007407
1588
1586 003776 END.YC:
1S87 003776 003407
1588
1589
1890

- e ————— L A . —— SR ———— — — i — - —— . —— e ——— - —

KO3

mcu% 27(%63) 2-MAY-77 11:46 PRGE 35

RBLE
EE B BT RN
: 173732 052603 BIS  (SP)+,R3 ;POLY XOR PARTIAL
fiecy R O C i e

SECONDARY PROGRAM REQEST MSG
.BYTE  SSYN,SSYN, SSYN, SSYN
.BYTE  SOLE,4,0,0,0,1

173752 001010 BVIE sg,zao c CODE
e 4 i It
173764 000001 . ﬁg TROR ;mno« ADOR
1173766 030242 » STADR=1
: NOTE : NODEV ho DEVTRB ruér BE IN THIS ORDER
: DO NOT SEPARATE THEM
: .EVEN
:173770 122243 HNODEV: crg (R2)+,~(R3) : INC PTR-DEC CNT
: 173772 000002 RTI :RETURN FROM TRAP
: 173774 han?cs: :END OF MSG-USE JUNK RS PADS
2173774 007407 DEVTAB: .BYTE 7 :0J-11
; 17 ou—u
: 173776 003407 .BYTE 7 ‘Sﬁ'“
: BYTE 7 ;DU-11

74000 END:
; 173400 .END STARTI
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DZBMD.P11 ROM CONTENTS

T,

{Bre73-1D.P1L

R

—
oo § g

e s e

D0~

BRRRRPBRORRERRRIRARE

AR L BB LB LB LB LB LB LB LB LB TR LA LA LB LB I TR IR I TR"TE TR TR-T 0 X1

[ O el e e R e el e e e i sl el e g e e e e

oo
£
-—

- KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17)

e e <l . . . e o ot e

LO3

11:96 PAGE 36

MACY1l 27(657) 1B-DEC-74 11:59 PAGE |

3 TI-IIS CODE IS TO E BLASTED INTO PROMS ON THE BMB873-YD BOARD.
: ?Y M. ROSENBERG OCTOBER 1974
;REGISTER W NI OCS

E
¥

uwummn
U\SWU-Q

R

;SYMBOL DEFINITIONS

STRATUS REGISTER
"ﬁCH GISTER

2

3323232

&
A

33333333
-
BAARARAY
o Lwn~—oO

4 40004 4 b 4 04

———
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. MRINDEC-11-DZBMD-J MACY1l 27(6b3) 2-MAY-77 11:4 PRAGE 37

| DZBMD.P11 ROM CONTENTS TABLES
j B3 B p1n  BuSYAR 41Ot doBTRrHRECUBIRESTRE POR 11 BUTICH RgdTdrgg e e E7(657) IB-DEC-74 11:59 PAGE 3
| 173000 ROMORG = cowomg!’ 00 | g7 9D DLCLPIES 773000-773777
033727 {moo 033727 BUTON1: BIT JESKR, 8B1TO : 1S RIGHTMOST BIT ON?
]
: 1016 :iﬁ ﬁoiéé BNE ~ LOWBIT :IF THE BIT IS ON, BRANCH
?;%% 5}%}8 tll MOV J8SUR, PC :JUMP TO THE ADDRESS IN THE SWITCH REGISTER
; sMITHOUT HAVING TOUCHED ANY OF RO - Rb
M fi%iz % BUTON3: gERVB éf;c),m ,RS'EiT Jrorca S mmngumu 83 WAS PRESSED
T 1: 1 BV e e
0000 (173058 D000 el ooirgen b
?;73?% i% ?;73% LOWBIT: MOV J4SWR, R1 ;R1 IS A COPY OF THE SWITCH REGISTER
S R B B Nemw  AETERSRRR mmee
i1
e L B S W £ X 391 o
e RO VI B % F RN
000301 ;173054 000301 UNITNO: SWAB novs UNIT rudn T0 BITS 0-2

imésrfﬁ}&ﬁm&%aﬁ'é’iiuﬂ“‘?ﬂém&n‘ PANEL.

: SWITCH REGISTER, AND THEN JUMP INTO'THE ROM CODE AT THIS POINT.

042701 ;173056 042701 arc #$1C7,R1 s ISOLATE UNIT NUMBER IN Rl
§I§%E :i;ﬁ ég@% MOV J8SUR, RS :RS IS NOW THE "LOGICAL SWITCH REGISTER"
005004 1173088 QoS00 fefe  Re EH0ULD Me BOOT FROM DECTAPE OR RHI1/RPOI?
100507 ;173072 100507 BMI

RPBOOT IF BIT 7 WA I-é G‘Et BRANCH_OFF TO THE RH11/RPQY
; OTHERWI FALL THROUGH TO THE DECTAPE




NO3

| MAINDEC-11-DZBMD-J NACYIl 27(663) 2-MAY-77 11:46 PAGE 38

| P1L ROM CONTENTS TRBLES
. - - (POP- ROM VERSION 2(17) MACY1l 27(657) 1B8-DEC-74 11:59 PAGE 4
18 BEReu o AR
1692
}gg : mamf ;% - imw ;Si} gecmssTuom COUNT REGISTER
1695 : 30000 TCRNUM = 1%2 1611 * &gcx NUMBER" FUNCTION
169 ‘ 4 TCHRIT = & 1TE1T ~WATTE DATA™ FURCT IoN
iggg : 004000 TCREV = 4000 : DECTAPE IN REVERSE DIRECTION
1700 . BOOTSTRAP (FROM DECTAPE)
1701 : 000400 TCBMDC = 50332 ;u% cm.mI 'r‘on' " ”HE &cormm BOOTSTRAP
{% : 000000 TCBEND = 0 :WHICH END OF THE DECTAPE (O = FRONT; 1 = BACK)
1 . (TO DECTAPE)
1 ; 070000 TCOWDC = 503&"}2 ; couﬁ‘& THE CORE DUMP TO DEC~APE
i% : 000001 TCDEND = 1 sWHICH END OF THE DECTAPL (0 = FRONT; 1 = BACK)
1 . GENERAL (BOOTSTRAP AND ) DECTAPE TER
iﬁ% - 000024 TCRTRY = logﬁ : NUMBER opuns' ! m?fs IN cnsz“"'ﬁ Emon
i;ié TCBOOT: MOV #<TCBEND*TCREV> ! TCRERD! TCGO,R0 ;SET UP DATA-TRANSFER COMMAND
171 MOV #-TCBWDC, R2 :SET WORD COUNT TO 256 (512 BYTES)

2.-

=
BT S

1714 7
i;i 3 MOV l((l-TCBEFD)lTCREV)!YCM!TCGO.HS ;SET UP POSITION COMMAND
1717 000301 Rl :BRING IT NTO THE LEFT BYTE
e it fis Bl P01 Y urEER” T PosiTIONTG Comene
171 0501 1 Rl s PUT UNIT NTO DATR- ER COMMAND
012701 12701 TCSTRT: MOV CTbHC,Rl :R1 NOW POINTS TO TCi1 WORD COUNT REGISTER
TCLOOP: MOV S8TCRTRY,SP s INITIARLIZE RETRY COUNT IN SP .

TCBGIN: TST RS s TEST "nger_ ng RETRY" BIT
Eé %ﬁ: E= I Exr "lm c!"I REI .

TCHALT: HALT :Wo&xf 18 EXUSTED FW OPERATION

TCRSET: RESET OO -5&“&%&@ ’A‘n"u' e cae2s TRoR TEXT TRY

R3,-(R1) ; INLTIATE DECTP POSIONING OPERATION

ol %Eén)m  63p LNTIL AN CERROR™ 1S DETECTED

ST (R1)+ : MAKE k.l“ kam TO THE WORD COUNT REGISTER

ST -4(R1) :1S THE ERROR “ENDZONE™?

s s

SRR AR AR AR AR R AR R AR OO
e e
3

R
NSFERERENEF ESSRZBRENBF NG RER
NFERER IR R RSN I SRR

A2 Z3udpplaaSudiNsoiisig

1
600352 BPL TCBGIN s IF NOT, BRANCH BACK TO TRY RGAIN

| 010041 10641 v RG'-CRL) =;m mrowdfg'#}.'i OFER OPERATION
iﬁg?h 105711 TCDONE: 'T'% (21) . E§T FBE -

R 10% M Ihagee oBTRETeBT TS

A8

~
n
—
~
(N]
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BO4

2-MAY-77 11:9 PRGE 39

% :fﬁ;'tcm 0 .g%%‘m n::n

'..; 1-% (Hq FMT%. LOCAT
1& Tt R :csrov W&éﬁ?ﬂ- LN TG0 AVIRERE

S SNE—N——
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. MAINDEC-11-DZBMD-J MACY1l 27(663) 2-MAY-77 11:46 PRGE 40
| DZBMO.P11 ROM CONTENTS TABLES

1752 :BMB73- - KL10 (POP-11) 256 WORD aoorsmp ROM VERSION 2(17) MACY1l 27(657) 18-DEC-74 11:59 PRGE 5
fﬁ' ;wg.m n:&nn: BOOTSTRAP AND DUMP ROUTINES v
1 1 1732 TCOUMP: MOV RO, 38ROTOR? «GAVE RO IN POP-11 MEMORY LOCATION 40
1756 835 86% ;17:253 8&%3 A . :
ig O0M222 000MO02 ;173222 (000402 B8R TCCONT ;BRANCH AROUND REQUIRED INTERRUPT VECTOR
1 OON224 173000 ;173224 173000 .HORD  ROMORG,PR?
BT . ORI Je .
% BSD uomTER GER TR S 4ESOASENTLC St

u*""-' e T “RE 1
ig 53 5 Ei 3 % ﬁrmtmntcmn-mo RO TP um
1763 ﬁ %% 5%% %% B AN
{;Eg gg % 'ig @ MOV 8¢ <1-TCOEND> #TCREV> ! TCRNUM! TCGO, R3 sSET UP P0SITION CCMAND
1770 00S00S ;1 CLR RS NITE RETRY" BIT
i’r;é 00N252 000721 ;173252 721 BR TCSTRT %cu fﬁ%‘ TAPE ROUTINE
e
1775
1 : ww;ﬁs @ T0 SAVE THE POP-11 GENERAL REGISTERS
1 ;
1778
1779 : THE CALLING SEQUENCE IS RS FOLLOWS: MOV @ &mrw
1780 : MOV
1781 : BR REASAV
1783 ‘ it e
1 7 ; : MOV R1,38ROTOR7+2  ;SAVE R1 IN MEMOTY LOCATION 42
o Oouse ooobe 173
gg E % ‘f% MOV SROTOR7#4,R1  ;R1 NOW POINTS TO MEMORY LOCATION 44
%m i i i1 MOV g.g:m : m L nou 4y

| ] 4 - .

1% @ §11 :f@ % RY. (R1)+ : 3:3 A
i e -3 gm i
1 : "(R1)+ :
17994 géz g}é 'i% NP 2(R0) : nm T &nc T1
-

M. ———— . —— e e
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MAINDEC-11-DZBMD-J MACYL1l 27(663) @2-MAY-77 11:4 PAGE 41
- DZBMD.P11 RONM CONTENTS TRBLES

BUTONZ: (PC),RY ;R4 = § Il'l) ’E.g g‘TIﬂT BUTTON 82 WRS PRESSED

[
e
e
"-serw

ﬁ % 1 3TSENR£GISTER'

MOVB
RPBOOT: MOV 8<RPRERD#400> ! <RPBSCT#10> ,RO
MOV 8-RPBWDC, R2
MOV

$<RPBFMT#40000> ! <RPBTRK*2000> !RPBCYL ,R3

SRBCE A1 EHT R rE ™ e UOhEST ROGRESS USED BY THE RM1I

BIS
RPSTRT:

;% gm;&m = XL10 (POP-11) 255 WORD BOOTSTRAP ROM VERSION 2(17) MACY1l 27(657) 18-DEC-74 1;:59 PAGE b
ig ; RPCS1 = émm ; r "l:num REGISTER 1
1803 : OOk = 3 : 1-5“557‘"
E | oEE i ob pe
’ = .
ig RPOC = N : RH11 7 lnst;xsﬁ:m"G ey
1810 RPCPE - Bty i s w BIT IN RPCS!
1811 : RPOVR = BITlg ,:?
- EREL I i fd
1813 : et BITI2 :- 1s-sx : BT IN reoF
B16 : T = 21 i READ-IN PRESET
817 ; m:::: :'21 : 6l .
319 ) '
g % RPBFMT =:= g&’;& :ﬁgw;;zﬁo = 18-BIT %?gms 16-B1T MORDS)
§ 000000 mHEmr‘ - 0 i BOOTSTRAP SECTOR MUMBER
B ; 000000 RPOFNT = . nmrmno:u—mmms 2 = 16-BIT WORDS)
: w m H
E‘é . 2 Bsgr %ﬂgﬁmmmpwrwcmm
830 1S RPDTRK = < “1)/7¢(% Y& ))
11 %13 RPDSCT = MT=<<( -1>/¢ -((t )l(f »))
00008
005001
e

O el o e e e ol T S S S S Sy Sy S WP N N

G
RERRREZEE B4
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. MAINDEC-11-DZBMD-J MACYL1l 27(663) 2-MAY-77 11:46 PRGE 42

Ly e P g | MACY1l 27(657) 18-DEC-74 11:59 PAGE 7
VERSION 2(17) Y1 -DEC- :
1848 BN7I-VD.P1L  RHLI/RPOU BODTSTRRE ARD DUMS ROUTINE |
ig D43 D000OS ;17339 QODOOS RPLOOP: RESET RESET IN CASE OF RETRY
1S BRe AR 17H% A% Bt e ﬁom'tf L i
[0o8 OO Dioeel i1 rmg MOV  SP,RPCS2(RI)  ;TELL THE RM11 THE UNIT NUMEER
{§ % % Ei 1l BIT  SRPOVA,(R1)  ;TRY TO SEIZE THIS RPOM UNIT
1 : ‘ : :
i 8 1 Ei A;SI 53 mhmn ;$ n:'l é‘m—ﬁnw r%x&«
8 131 1 _ s
i W B, HELINE GHISE e o
1868 % m §i@ m MOV  SP,RPDC-2(R1) ;TELL THE RPOM THE CYLINDER NUMBER
13 i T THE FORMAT BIT AND TRACK NUMBER INTO SP
1868 ? i . ReLON 8-B17 WORDS) FORMAT
BES I B S SRR T
je7e 0016 ' i% RPCONT: %2R o RIGHT ALIGN THE TRACK . wBER IN THE LEFT BYTE
ia'm 83"" 21;;12 12300¢ S'fg g e chm"n& *g‘vuén INTO THE RIGHT BYTE
1875 19 171G  15000€ ! [PUT THE SECTOR,
11 1] BB e
i? m Eiﬁ i 1 MOV SP,RPDA-2(R1)  TELL THE RH11 THE TRACK AND SECTOR NUMBERS
: T
% 1 :iﬁi 01 11 C@B gzgn %mhr%;m%xm uonnlg%msp
il 4] . 3 B D e
1 : 11 RPDONE: 1578 ) .
ig % Ei 11 g?f m%-m (nl) M"&""‘m& ﬁm
1889 sl
ig iz :i B TRERTR:ReERR, mostmm%h O oA HPO4 ERROR BITS
1 00012 ;1 1
18 ,i : B BRPRSRD,SP hRsTTRE FUNCTION B SNORRAL READ™?
2 g5 B i % oo TSNS MEATIR
1899 :
1301 % {ﬁa m BEG  GOTOO .IF S0, BRANCH TO LOCATION ZERO
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MAI -11-0ZBMD-J Yl (663) 2-MAY-77 11:46 PAGE 43
DIBrO-F11 2o Cpdm CONTENTS TRBLES
000000

1902 ;173502 000000 HALT ;*000240" WAS NOT READ INTO LOCATION ZERO
i'm ;173504 000BY1 ER GOTO00 sBRANCH TO LOCATION ZERO

1

{% ; }7::5051 010037 RPOUMP: MOV RO, JsROTOR? ;SAVE RO IN POP-11 MEMORY LOCATION "ROTOR7"
1908 il 12 MOV  PC,RO ;USE RO FOR A _SUBROUTINE RETURN ADDRESS
1909 ;173514 7 BR as&g‘ag 70 THE "REGISTER SAVING™ SUBROUTINE
igin ;{ 16 0l MOV 8< IT#400> ! ¢ T#10>,R0

- e S

1914 ;173526 012703 MOV #<RPDFMT#40000> ! <RPDTRK*2000 ! RPOCYL ,R3

1815 ;1733& 032631

1316 $17 000676 BR RPSTRT
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GOM

MAINDEC-11-DZBMD-J MACY11 2?(%&3) e-MAY-77 11:46 PAGE “M

0ZBMD.P11 ROM CONTENTS T
izig im-w.m ?&lkcﬁm “ag?;s&ngu MSVERSION 2(17) MACYll 27(e57) 18-DEC-74 1l:v59 PAGE B
1
1 - 174400 D =1744 ; OF (FIRST) DTE vl STER BLOCK
| B IEER 6 ﬁ?é%%&ﬁ?;@i@&-u
A5 B T RSP B
DLYCNT=00 ; THE FI WTERS RARE NOT INITIﬁlm “INIT (KC‘IJSE THEY ARE IN RAMS

%2

)
)
RDORESS XXXX10)

32 001

3 %ﬁé

181 08¢=14 18, 0RESH0RR @ FOR Oex

Al tan K X o X o ¥ Y

N~
\ﬂ

G

i
i

& R B

b s s

T0118C=16 ;ou BYTE COUNT xxxxm
: 701007T=24 rg;g %ﬁ mI ETI nE uo;;m g (RDORESS muzu)
; T0110T=26 7011 PDP11 DATA WORD (RDORESS X000(26)

ICHJSE) THEY ARE IN FLIP-FLOPS
)
)
)

Lo

TFELRSTQREGSTERS“EIN ALIZED BY "INI
e :
TATUS=34 TRTUS WORD (
DIRG3=36 (
; THE FOLLOWING ARE THE RDDRESSES OF THE DTE20 INTERRUPT VECTORS
i%‘ CTOR FOR DTE20 Ol
CTOR FOR

gTEivare  BTERET VECTOR FoR prESt

; BIT ASSIGNMENTS FOR VARIOUS DTE20 REGISTERS USED BY THIS ROM CODE

g«%ﬁ"
e

;BIT ASSIGNMENTS FOR TO10BC
INT11=BIT1S ;SET DONE AND INTERRUPT BOTH 10 AND 11
;BIT ASSIGNMENTS FOR TO11BC

S A g At b R E R P

; NTig=BITIS g;r DONE AN INTE m TH 10 AND 11
; 320000 10116me81113 % SN2t FoR' %-u MTE TRANSFERS

Bt 5t 5t Bt Bt Bt Pt Bt et et Bt Pt Pt et et (et Pt Pt Pt (ot ot ot Pt Pt Pt (ot ot et ot Pt Pt Bt Bt Pt Bt Bt ot Pt Pt Pt Pt Pt Pt Pt Pt e

3

— ——- e —— —— - S — - -

—— — —

- e ———
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MACY1l 27(663) @2-MAY-77 11:46 PAGE 4S
S TRBLES

0
n

R E R L R

AR AR L T LE LR LR LR TR T

AR LB LB LI 1}

HRHRHEEREE

SEEEEEES

e e B ps et B n P Be Pt
— OO NoO"NIEWN—-0D

LI I TR L LR R L L L R A L T L )

CONTENT
73-YD K%oﬂ -11) 256 _WORD BOQTSTRAP VERSION 2(17) MACY1l 27(657) 1B8-DEC-74 11:59 PAGE 9
73-YD.P11 DTE DEVICE REGISTER AND BIT DEFINITIONS |
; NTS FOR DIRGZ2 (WRITE)
000100 ORESET=BITe ;PERFORN' DIAGNGSTIC CLERR

OUPE=BITY ﬁ S FOR DIAG3 (REARD)
NPESBIT] B “"L%&fév

;BIT ASSIGNMENTS FOR DIRG3 (WRITE)
CDD=BITY ;CLEAR DUPE AND DURE ERROR FLAGS

TR UE O T0- A0 §vTE TRANSFER

;BIT RSSIGNMENTS FOR STATUS (WRITE)

$ET 1ol § m‘
é_’fgnxmx% W TS THE -11)

-11
é Tl'E -10 S DOORBELL (INTERRUPTS THE -10)

;m#w 2

= B

=
o
i)

O RW BN ® B i e
O—nWEN

i2LEaR 1011 ERROR

;BIT ASSIGNMENTS FOR STRTUS (RERD)

Sl

320000 '°{Wﬁi§ R TINEQUT OR BUS ERROR)
HOC 1 "6 1 z nq RIM!I’G

b e

004X -w' L '18 RINGING

X SEL=BITe E au' SELECT

P?- l ?%STRICTED’

B 76 T OR BUS ERROR)
BIT DY NTERRUPTS (TO THE -11) ARE ENRBLED

e . ——— —— - —— . —

- — N ———
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11-DZBMD-J ﬁ‘?\'l*ﬂ?&) 2-MAY-77 11:46 PAGE 46

ROM CONTENTS

; BM873-YD
;BM873-YD.P11

- KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17)
PROCEDURE BY WHMICH THE POP-10 BOOTSTRAPS AND/OR DUMPS

THE FOLLOWING IS THE PROCEDURE WHICH THE KL10 EXECUTES IN ORDER
TO DUMP AND/OR BOOTSTRAP THE POP-11 THROUGH THE DTE20

1.

CLERR THE DTE20 AND INITIRTE A ﬂz&?gnm |, TSTRAP OPERATION

- CONO [SR11B!CL1IPTYCLTOL 10°PILDEN
2. WAIT TO SEE PDP-11 POMER FAIL (AC LOW = TRUE) - CONI [DEAD11] = 1
3. WAIT TO SEE POP-11 POMER RECOVER (AC LOW = FALSE) - CONI [DEADIL] = O
4. WAIT AT LERST ANOTHER 150 MILLISECONDS AND THEN CLEAR THE RELOAD -11 BUTTON
- CONO [CR118B)
S. SET BYTE COUNTER TO A SPECIAL CODE (1365 OCTAL) =~ DATAO [136S)
6. RING POP-11'S DOORBELL - CONO(TO1108)
7 AT TR R B Bl O 1 T -
8. ENABLE THE DTE20 TO USE PI O INTERRUPTS
(I.E. SET CONOIPILDEN!PICENB]).
9. SET UP THE TO-10 BYTE POINTER (IN THE EPT) FOR THE FIRST 3.5K.
10. SET UP THE BYTE COUNTER FOR THE FIRST 3.5K, INDICATING
“INTERRUPT -10 ONLY® - DATAO (1000}
11. WAIT FOR "TO-10 DONE™ OR "TO-10 ERROR™ - CONI (TOLOON!TO10ER]
12. mmv&ﬁumm RE ogs AN ERROR ccwoirox R1) AND "c‘o"rgl‘?r'sg':n
13. IF END OF 28K, GO TO STEP 17.
14. SET UP TO-10 BYTE POINTER (IN THE EPT) FOR THE NEXT 3.5K.
1S. SET UP THE BYTE Y_r?ga ;r: NEXT a sx Yg;aégm E&’
Len W ac SN
16. GO TO STEP 11.

MRCY1l 27(657) 1B-DEC-74 11:59 PRGE |
THE P&-ll
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1-DZBND-J WYL} 27(663) 2-MAY-77 L1:¥b PRGE 47
ROM CONTENTS Habi 8

P e PR T L) 26 WORD BOOTSTRAP ROW_ VERSION 2(17)  WACKLL 27(6S7) 18-DEC-74 11:59 PAGE 1

T R R e o R

18. RING THE POP-11’S m - CONO [TOl11DB)
19. WAIT FOR EITHER nouom 0,
R Toi on’ &l Tol6081 = 1

e ";F !M 18§$T§$9 J%W OFF II'DICRTES
i m R T S

21. IF TO11DB MENT OFF, WAIT FOR "TO-11 DONE™ OR "TO-11 ERROR"
= CONI (TO0110N!TO11ER)

22. NOTE WHETHER THERE WRS AN ERROR - CONI [TOllER]
23. TURN WC&%I?‘O%T&*ERIN RING THE POP-11'S DOORBELL

e4. WRIT ron EITHER TO11DB TO GO OFF (CONI(TOL1DB] = 0),
OR TOL10DB TO COME ON (CONI(TCI008] = 1).

. TOUER U KRIGTES R 1€ 0P cl PR 0,68

FEETR TR Aok 8 gE B 18 SeuLs S
26. T01008 conxnc M *POICQTES THAT “? FW—H HRS FOJ? AN

mt'mm( “ﬁ% n:o AT ocanou 173766
? N THIS m ggt gs’%r &n&q mt ’ v y
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ROM CONTENTS TABLES

BB e R AP TR e Y FiRh B 757 1000 s o

0ZBMD.P11

VUMM PN MU R NUNUNY
B e s B B s e B B o s e e

£ &SRR RRorpRg

NNV RN P LTV IV PRIVIV N PRIV MM D PRV PR Y
B s it e (e ot (ot ot s Pt . (s . s (et e (s et (s o . s Pt Pt (s et e et P s P o s s s s (o

JAAd 23NN 38 SFR TLRZE S8 YRR VLB EE SFH £

|
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Bt Pt = et et B Bt ot ot Bt o B s s b B Pt B Poms B s e o
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0000
famn s et o

. ——— - —

MACY1l 27(663)

N BrERES

000400 DTEWDC

-

R

s b e
oL£ND

KO4

2-MAY-77 11:496 PAGE 48

E 1812

BUTONM:

-

—
w
—

108:

832

118:
TSTB

MTE TIA’ AT THI;HPOINT

Dﬁ?ﬁm HERE m“ﬁ 8?58

{APBeR O BTEdD ReCTfERs 10 STo
F@&?Wou ' (BOTSTRRP INTTIATED
gO & %10 Wﬁﬂo ll MEMORY LOCATION “ROTOR7™

I LS T

;
sy o st
fg),ﬁo : @ I?R ln RO
sPR7. (RS) :SET moam OR NON-EX-MEM TRAP
-(RS) TRS = &4
sOTEBRS-DTESIZ, né
g. (RS) cTnsTmss FOR nou—cx-n:n TRAP
oofglz.na 35 Pg % ‘1‘8 nf" NEXT DTE20

R2
1 :START LOOKING FROM T GINNING RGAIN
o%uoa.smusmé) o?g THIS -10 ﬁrﬁré THE -11'S DOORBELL?

*31mcmz) (PC) ér:& }3&"2760& t rogngrﬂn ¥§RP&-10

; INDICATING THAT IT WANTS TO BOOTSTRAP THE -11

C%RI& Iif. %;Sm?' T!'E MVICE REGISTER

% )

m %EEO REGISTERS

RY
':'iaﬁeses:mm " 5 TR

78 ; LOOP LI'CTIL WE HAVE FINISHED

IST

-
i
~—~
—
we jlms wrs wswewe
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MAINDEC-11-DZBMD-J MACY1l 27(663)

DZBMD.P11 ROM CONTENTS TRBLES
1 ;
180
a}u b10201 .inssa 010201
L]
3t e
1 1 il 1
2185 100 ;173662 100
2186
2}87 173664
S18 Docee i
2190 i1
elsl il
el%e Y, ; 173624
2193 .1
el™ sl
el 702 sl
2l9% il
Si% 8 012711 179
2199 004712 0O00M00 ;17371
714 ;i 14
758 305.68 1
004722 000032 ;173722

Sl RN

e

swe
o P = e s e et e B o P B et B ot b e Bt foma

EE
-

1403
0l ; 12762

RN SRR SRR O Y

115

.—
~

000115

R
8

LOM

e-MAY-77 11:46 PRGE 49

18:

128:

.END

MOV R2,R!
RDD s01RG2,R1

MOV SDRESET, (R1)+

THE ABOVE_ OPERATION IS NECESSARY TO CLEAR THE “BYTE COUNT . omcn' FLAG

W e — S~ —— — -~ — -

BB vB.p1n  auhAR (000t Ao TR RO IRIPIATED oY THe POP-10 {THRQUGH DTEAD) o) IB-DECTTH 11:53 PAGE 1

;R1 = DTE20 DEVICE REGISTER BLOCK

;00 A "DIARGNOSTIC CLEAR™ OF THE DTE20,

nrosx rumvrorworr -on xm-x'
CLR
CLR rowmma) :START uﬁﬁmg -11 v&m éﬁgo THE -10.
BIT 8TO1108,(R1)  ;HAS THE -10 RUNG THE -11'S DOORBELL?
£ . TIL IT MRS,
gf? M!msm,ﬁ%( s*FATAL" ERROR?
H “FATAL"
%3 ﬁomoe.mn m lrsa'r'gn." :n%a so %: POP-10
T - HAL “FATAL"™
%v coassst,omca(m T nﬁh mu POP-11
; ME -MEM ERROR, AND ALSO TURN OFF
mxmm -’f""g" LL”,
éL TO11RD(R2) :START INPUTTING AT LOCATION O
MOV $INT10! < <~-DTEWDC>87777>, T011BC (R2) :READ IN 256 WORDS

BIT #TO1108, (R1)

ﬁga aoumnousn thn

BEQ 4s

BPL - | ‘
CHP #000240, (RS)
BEQ s

MOV #701008, (R1)

xs ON, &&W m;nsebn mnm

;JUMP TO LOCATION ZERO

JMP (RS)

;HAS THE -10 RUNG THE -11'S DOORBELL?

l.lﬂig *‘%ISSIW FINISHED?

;LOOP UNTIL IT IS FINISHED
é“'TO 10N SN'Y “TO11ER™ MUST ON
OR BI IN LOCATION

UNLESS THERE IS A "NOP™ IT IS AN
SIMM-I THAT THERE WAS AN

S ERROR HALT IS BECAUSE EITHER "TOIIER"

0,1, 43100 2k e ooz
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. MAINDEC-11-DZBMD-J MACY1l 27(663) 2-MAY-77 11:46 PAGE SO
DZBMD. P11 ROM CONTENTS TRBLES

|

COPYRIGHT (C) 1975 DIGITAL EQUIPMENT CORPORATION

. 2231 00S000 MAP.YF:
L 223 : THE FOLLOWING IS A R 11
B LR «
| ? ' :BMB73F - KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(657) 22-AUG-75 10:30 PAGE 1
38 . TITLE PAGE
2239 BM873F - KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)
£547
2242

ALL RIGHTS RESERVED

’ 8
4
+

—
i o

’
2243 :
% ! THIS IS THE CODE TO BE ENCODED IN THE BOOTSTRAP ROM ON THE BMB873-YF BOARD
ecy? : MODULE: BMB873F
2248 :
2c49 : DATE 17-JUN-75
2250 :
g‘% ! AUTHOR TOM PORCHER
2053 :
5555 177776 PSsiTITT o SSOR STATUS REGISTER
2256 ;% ﬁcu REGISTER
2057 :PRIORITY 0
2258 PR1=1%40 :PRIORITY 1
2259 0001 =2#40 s PRIORITY 5
i PR g TY

1 PR TY LY
Soes 000300 PRE-Ee40 i DRTORTTY LEVEL &
% m Eq:g :PRIORITY LEVEL 7

1

2267 000004 BIT
2268

g
2271
2272
2273
2274
2275
2276
2277
2278
2279
2280
2281

AR A LA LA LE LB LA LA LB LB LB LA LB LB LB T LA LB LI T T T T LB TR-TE X1




 MAINDEC-11-DZBMD-J
' DZBMD.P11

St R B R

RRA

e RREHRRRHRRRRRE

MACY11l 27(663)
ROM CONTENTS TRBLES

;BMB73F - KL10

A A L LA LA LA LA LB LA LA LB LA LA LB L IR IR IR IR TR IR IR TR TR TR IR L 1 10

e ——— = —

000001

UUUUUCE

. — — - e — —

o4

2-MAY-77 11:46 PAGE 51

(PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYll 27(657) 22-AUG-75 10:30 PAGE 1

: DIRECTIVE FUNCTION CODES
OR.DTE=1. sDTE EXAMINE/DEPOSIT/INITALIZE/DOORBELL FUNCTIONS
: DTE FUNCTION CODES (LOW ORDER BY BYTE)
DOR=1 . nou CODE
Qa3 :
=y : T w7 FUNCTION
DMG= :oeposx TIon
B R AR
.EHG=10 : H g0 rgccr o:_u TION
%{é :mfﬁru‘ggggr } ré"fwcuou
KLW=1 : TIC KL 3 95 (FUNCTION 13)
.&;m : T ’%&% TE (FUNCTION 14)
=185 PRIVI (FUNCTION 15)
POP=16 :PRIVILEDGED DEPOSIT (FUNCTION 16)

CRASH CODES
xu.sa. DIRECTIVE

LEGAL % INTERRUPT

'RE TRUCTION TRAP

::mm?ﬁr?%rm

T e g e

PAR
TRICTED FRONT CM’T E'X'ECUTE BOOT PROTOCOL
S

;T CT OV&.E% F . SERFG

Y R i ome

; LORD T NOT IMPL YET
'E aﬁ' FOR DTE20 "

?

55%;
:&M ]

M
-

BT

o

= s e e P o o B

Bl bl g
NN Lwn—-0O

'gs

2
-

=M
—
MM -4

B R R B BRE ™ AR AR AR R AR AR

=l
o
R2

iR oo




BOS

D% -11-028M0-J cm&;l*w 2-MAY-77 1l1:% PAGE S2

:BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYLl 27(657) @22-AUG-7S 10:30  PRGE |

RS RN S R

LI TR TR I T T TR T D D D T DO D LA X

GENERAL PROCESSOR DEF INITIONS

000340 ; PROCESSOR PRIORITY 7
DTE20 REGISTER DEFINITIONS
fiE NTERFACE SPEC
EYEEPT STATUS LNICH CONLICTS WITH PROTOCOL. SPEC
1 o
1 :
g s
17941 ;
Vanl! 3
Y anlb :
17V :
1 ;
g i
1 :
: ;
1794 ;g
179 = ;
1 DI%I?‘H& } l TIC WORD

EXTERNAL PRGE DEFINITIONS (DEVICE DEFINITIONS)
DTE DEFINITIONS

REGISTER BIT DEFINITIONS

.
’
.
’
.
’
.
’
.
’
.
’
.
’
.
’
-
.
.
.

TENRD! DEFINITIONS

U e TR

TOL1BC DEFINITIONS

B

S —

——— ————— —



SRR RSB RAR AR
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. MAINDEC-11-0DZBMD-J MACY1l 27(663) 2-MAY-77 11:4 PAGE 53
' DZBMD.P11 ROM CONTENTS TRBLES

;BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYLl 27(657) 22-AUG-7S 10:30 PARGE |

DIRG1 DEFINITIONS
;KL CLOCK ERROR STOP
RUN

.

‘HALT

E@osn OR EXAMINE MAJOR STATE
i

| DTANOSE. 10,11 INTERFACE

1 mn:vcg ITCH
IC COMMAND START

RUN FLOP. MAKE THE MICRO CODE GO TO
Léﬁ & a FI’LW &LW&T%) II'EMTFgG EXECUTION
iv 4

-MICRO CODE TO
14000 .mrc:nhxg s UNLATCH xk LOAD IT FROM THE RD.
:UNLATCH THE DRAM REGISTER AND ALLOW IT TO LOAD FROM THE

HALT-LOOP.

1S000 .DRLTC=]S5%]
; RAMS

DIARGL FUNCTIONS

sl . g Ho g" -
gig 003000 ru. CLOCK. LEAVES THE
%‘ié ; ; %?dr IALLY (F ) on

; i w‘an
gié 004000 .ccax-o'}aé‘ %r' b Y xs'a?:uﬁrémx CLOCK IF THE EBOX

00S000  .BRCLK=05# o0 % OF THE CLOCKS. THE NUMBER

a&ﬁa:v 3usu &ﬁumﬂm LheRL

: 006000 .CLRMR=00%] MASTER RESET STATE

: 007000 .smn-o?;* 3" RESET STATE. RUNNING THE CLOCK WMILE IN THIS

RN RS




DOS

MAINDEC-11-DZBMD-J  MACYL! 27(B63) 2-MAY-77 11:46 PAGE S4
0Z8M0. P11 ROM CONTENTS TRBLES

:BM873F - KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYll 27(657) 22-AUG-7S 10:30 PAGE 1

CLOCK LORD FUNCTIONS

042000 Emg;&'ﬁg‘% m%sormaan
043000 ma&-‘g Y BITS OF THE auasr CTR.

044000 wssmuﬂg?g Lom ns':ggcx
; §1 m ﬁ 1 /2

: E% 10 7

045000 LNIS-"OS!I@ n& lt’s;sm MHICH CONTROLS THE EBOX CLOCK

TR KRG Gl
e ‘”‘*‘%&E %ﬁﬁﬁ 50

DRAM PMITY

047000 ;35; a:lnwmmm FUNCTION REGISTER
I A A T

:35 MUST BE SET T Prfwomoesaco ACTION OF

A AR AR LA LE LA LB LE LA LE TR LA LE D I T R TR LE TR R R E TR LT

AR LR R R R R

l
EW%TEB (RBOVE) . ALL CLOCKS IF AN ERROR

———— e+ e E——— et— —
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RREDARARE

MAINDEC-11-DZBMD-J
0ZBMD.P11

PERPY
B3 Jotut

3

A PR ERRR AR PR

DRORNRORORNNNR
DoONOTTNLEW—0O

MACY1l 27(663)

ROM CONTENTS TRBLES
;BMB73F - KL1O (POP-11) @M@I&w@ JERSION 3(23)  MACYLL 27(657) 22-AUG-75 10:30 PAGE I

A A L L L L L LR L LA L L LR LI T L T T T T I TR I T g e gy

057000

0S4000

021000 L

061000

064000

B

071000

EOS

2-MAY-77 11:46 PAGE S5

g
{ Bt

.Lcms=séu
) #100C
1#1000

LWISGO:%@

;08-11

B

;08-11

I

At ZRSEFER FRS

20-23

40-43

60

-

B fodn Bhad sooees o

DRAM LOAD FUNCTIONS

?1‘1 DRAM RO0-02, EVEN ADDRESSES
14

15-1
PARIT m EVEN

6T g N0 e e

, 0DD RDDRESSES

w VEN MSSES

(

IR, DRAM CONTROL FUNCTIONS

‘Exwﬁsu
) l]lul
2 |]|||

* INICL=70%1000
' WRMBX=71%1000

; INIT CHANNELS
;WRITE M-BOX

CIAL
IR

NOTE -- JOS,6 DO NOT EXIST)

CODE OF OPCODES 2SM,7XX
£Ilﬁ OF CODES AND RC'S




MAINDEC-11-DZBMD-J
| DZBMO.P11

R S e

cobY4

R

es7y
es7s

5273

e578

1

MACYll 27(663)

ROM CONTENTS TRBLES
;BMB73F - KL10
076000

LR L L T

LR L L L L 11

FOS

e-MRY-77 11:46 PAGE Sb

(POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)

ums:mum ;SET KL10 MEM RESET FLOP

RS (R - BlTE 213
:3 D0C :% C-RAM BITS -m-gg
mxmmm : -mn BITS 80-79
ncsrrsmumn sRERD SPEC FIELD OF C-RAM
RTLIEI  I-00 &

:RERD A & B FIELD OF D-RAM

.cmxsmom
.GFNR=102%1000

NO SOFTWARE MUST PERFORM THIS AS R PART OF
cYeR RESET Cope

.
’
-
’
.

LORD AR FUNCTION

MACY1l 27(B57)

’wm-mxam :LORD THE AR FROM EBUS 0-35
1:150«1000 :PC-ADORESS BREAK REGISTERS

lll
:1 l )0C
DIRG3 DEFINITIONS
SELECT LEFT
TY

10 TRANSFER MODE

DIARG2 DEFINITIONS

23 S0 B

5 e I S

Z

: FLAGS
. The0) mg

:

22-AUG-75 10:30 PAGE |




. MAINDEC-11-DZBMD-J

' DZBMD.P11

A

FORRERREREARERRR

R

paveReIRIeNY

RRRRRRRORE
DONONLEW—0O

- > — e e 4

MACYll 27(663)
ROM CONTENTS TABLES

;BMB73F - KL10

WO EIEE I SRS S S SRS S S S S SIS R BIEE S S0 BB B e

A LR L L L LB LA LE LB LE LE LE LE LE LJ

GOS

2-MAY-77 11:4& PAGE 57
(POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYll 27(657)
: STAT DEFINITIONS
t ;70-10 RMINATION
oNI0n % T?xon (oorc) T0 10
}83 &o‘u STATUS
m ON STATUS

-1l INTE&HP;M
m“m e san

MEMORY PARITY ;mna FLAG STATUS
ST -1

TRTUS
IMTIG‘I FLAG STATUS
IMTIN FLRG STATUS

%ﬁm Fi

E E %13"’& FLRG STATUS
; 0-11 m TERMINATION FLAG STATUS
DTE20 COMMUNICATION ARER OFFSETTS (WORD NAMES)

.. A AR LR LA LA LN 1] ..-. -e

TRATUS WORD1

A AR LA L LR LA IR IR I8 T8 T8 11
N " . R . ' B B '

22-AUG-75 10:30 PAGE |

.in"?gm IFICMIG'I WORD
; POI I% OF NEXT PROCESSOR (CIRC LIST)

———— e e
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-J MACY!
ROM CONTENTS

;BMB73F - KL10

e

~

%
s
~

000023

L L)L 3¢
LRULILL S
>o o
fHNIK

:

HOS

e-MAY-77 11:46 PRGE S8

(PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYLl 27(57) 22-AUG-7S 10:30 PAGE 1
1 g‘gﬂTm WORD
WORD

T
éé‘ THE PROCESSOR RSSOC WITH THIS BLOCK
Imém

8
&

TOOOO
[y

%ron NON-QUEUE PROTOCOL

T RDORE RS DEFINED IN BOOTS FOR USE IN THE
gmsgng

:
:

; OPERATION COMPLETE FLAG

; PDP-10 FROM POP-1 NT
;%-18 TO POP-11 mm
;MONITOR TTY QUTPUT COMPLETE FLARG
;MONITOR TTY INPUT FLRG

o
B

STRTUS DEFINITONS

: ; N PROGRESS OF PROCESSING QUELE
Pz :T0 MIM INDIRECT IN PROGRESS

—t
U
s

—f oo o e - ogm°ocnoocc
=
—4
gg

(ole]
o

G ——

— i < ——



105

D%C-II-DM-J m;;x#quégw 2-MAY-77 11:46 PRAGE S9

P11 ROM CONTEN
;? :BMB73F - KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(657) 22-AUG-7S 10:30 PAGE 2
2672 ' : v
2673 :
ga;; : DEFINITIONS . . .
g;g : 0000M0 ROTOR?= 40 :SAVE RO TO R7 IN 40 TO Sé
2578 : 000130 OTESAV= 130 :SAVE FIRST orlé o;s nggxsrsns DLYCNT TO TOL1DT
2679 : : IN LOCATI 130-1

2681 : 000012 RETRY= 10. ;DO 10 RETRIES BEFORE HALTING
: 173000 ROMORG= 173000 ;ROM STARTS AT 773000
: ESTRBLISH ROM ORIGIN

; 173000 .=ROMORG

BRABEERE



D28r0-F11

11-DZBMD-J

P BRRRRRA BRI NI SRR EREEEREE

JOS

Ron cmrgﬁ;%ﬂgﬂ) e-MAY-77 11:46 PAGE 60

.BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(857) 22-AUG-75 10:30 PAGE 3
: ; EXTERNAL BUTTONS 81, 82, ¥3 |

! BUTTON 81 -- LORD USING SWITCH REGISTER
w BUTONI: MOV  RO,ROTOR740  ;SAVE RO IN LOCATION 40

3
sl
: i MOV SWR, RO :GET SWITCH REGISTER
} i BIT 8170, R0 : 1S LOW-ORDER BIT SET?
:173014 001 BNE %me : YES-- skegc AT CONTENTS
2173016 BR GSAV : NO-- R1-R7? IN 42-56, GO TO ADDRESS IN RO (FROM SWR
: BUTTON 83 -- LORD BOOT FROM RX1l FLOPPY DISK
: 173020 buroua cua RO smr LOAD FROM FL
: 173022 % BUTONX GO TO COMMON coog"& ?‘wr ONS
; REQUIRED POMER-FRIL VECTOR
:173024 173000 ' .MORD  ROMORG, PR?
: 173026 000340
: BUTTON #2 -- LORD BOOT FROM RPOM DISK
: 173030 012700 hutoue- MOV $8177,R0 :BIT 7 MEANS LORD FROM RPOM
: 173032 000200
: BUTONX sFALL INTO COMMON CODE
' RO 1 IN RS RS WORD PASSED TO BOOT
: AND %ﬁs"n'fmn ONE OF m: rou' | ou' ' 'fn?
: IT0 = xr SWITCH REGISTER
: En 9 = 6 % ﬁxéx r&wv DISK
: IT?7=1 'f
: BIT 1S = | xum RETRY
: NOTE THAT IF BUTTON #4 IS PRESSED, RS WILL CONTAIN BIT 0 = 0, BIT 1S

BUTONX: % ?;:m.m }E' Ll %co OF1ELD IN LOW BYTE

BLOS 108 ; YES=- UNIT FIELD IS UNIT & TO BOOT FROM
CHPB 83%BITY,RO ;IS SPEED O, 1, OR 2°

Ho8 T TR T T e

los: swa8 RO :GET UNIT # IN LOW BYT
BIC  #1C7.R0 'YRIN T0 3 BITS 2, 1,

o e e P ot s Pt et Bt B s G

— . —— o —

T -

- RN ——.=,



KOS

MAINDEC-11-DZBMD-J MACY1l 27(663) 2-MAY-77 11:46 PAGE &l
DZBMD.P11 ROM CONTENTS TABLES
227723 : UNIT # IS IN RO-- CALL PROPER BOOT DEPENDING ON BIT 7

se BOERRd 1B3€ED 173l 16EB Al°  Reaoor 1B 7 20 = Bof FRoM RPOY DISK

2747 : BR RXBOOT iBIT 7 = 0 -- BOOT FROM RX11 FLOPPY DISK



s . A - e =t~ S e e

EREREEEEEERE S BRRN NN AR R R PR R R RER R

MAINDEC-11-DZBMD-J

LOS

MACY1l 27(663) 2-MAY-77 11:46 PAGE b2

DZBMD.P11 ROM CONTENTS TRBLES

.BMB73F - KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(657)
‘ : RX11 FLOPPY DISK BOOTSTRAP AND DUMP ROUTINES

! RX11 REGISTER DEFINITIONS

AXEPA= 177170 ;EXTERNAL PAGE ADDR OF FLOPPY

Axcs= k’“’ T'rg:r FOR CSR .
ﬁ%’{x; % REQUE

™ ?‘IT
RXFUNC= IT?!BITg!BITl T1
=

AR AR LA LB B TR LB T TR TR T TR T

1)
s ; EO
RXHR]IT= : : WRITE 7r
xcoe  OE : %ﬂ REGISTER
RXDB= 2 - MUL T1-PURPOSE oh?g &;m REGISTER
! PARAMETERS
; 000001 RXBTRK= 1. ;BOOTSTRAP FROM TRACK
: 000001 RXBSCT= 1. {B2RCTOR 1 (LOGICAL BLOCK D)

s ""r‘:f?- ogee 10 1K 55
TR T PR

SECTORS, NOT xmmavto

R WRITE FUNCTION. BIT 15 SET IF WRITE
RL -- RXCS

S R e o o e

TA SS (
R WORD Sﬂﬁ D FROM INI%IKIZRTIM
TRY COUNTER

S
Ca

22-AUG-7S 10:30 PAGE 4
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- MOS

-DZBMD-J MACY1l 27(663) 2-MAY-77 11:46 PAGE 63

VO
Ll |
s —

e

G Rseeeell b

T

ROM CONTENTS TABLES

! MERE TO BOOT FROM RX11 FLOPPY DISK-- UNIT & IN RO

.1 RXBOOT:
m fi m MOV #<RXBTRK*BITS) ! (RXBSCT*BITD) ,R3
005700 ;fm 005700 rs; To ;xssrms u"can s 0?
M :éﬁ@ m %v :gum,ao 535-- uggtum g1
052700 ;175104 052700 108:  BIS SRXREAD+RXGO,RO ;SET READ FUNCTION IN RO
000007 ;173106 000007

- BR RXSTRT ;FALL INTO START-UP



| MAINDEC-11-DZBMD-J
g DZBMD.P11
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BBBEEEBE
Bt b e Pt s bt Pt pme e pa
DO NOTWN LW+

R AR AR
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Bt e o P
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HARAARSE R
FEGSHERE RUERY

2RISFERERLKE

e

MACY1l 27(663)

ROM CONTENTS TRBLES

o
—) +—
-—ma

3
3

%

i

i

(=]
E

s

8
3

A AR LA TR 1R I8 L8 1)

i

B e s P

2 §
o ﬁ Bt e
1 e

%
g

.

P
Py

;BMB73F - KL1O

o
) b
’—Ng

ooL£nvo

o3 s B fea
3
S

00S70S

o

—
—

—

FESSRERE RENY

:u—nno—a—o—-.— s s g
PR IR PPN P P P P TR P P P
s e o s P s pa o Pt s s o

§

ot e

s
S8
e )
e

e ety
g
e

Sududdduuddal
NIFTRERIRE
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2-MAY-77 11:46 PAGE 64

(POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)

NOS

MACY1l 27(657) @22-AUG-75 10:30 PAGE 4

§ HERE TO START RX11 ON A TRANSFER, EITHER DUMP OR BOOT

;SET RETRY COUNT
;ADDRESS CONTROL STATUS REGISTER FOR RX11
;FALL THROUGH RETRY CHECK

IIIIFINITE RETRY?
S- TRY FRITHF
CREMEN

DE
GIVElPIFRUNOUT

; ALWAYS START TRANSFER AT LOCATION ZERO
:GET START TRACK AND SECTOR
sWAIT UNTIL RERDY FOR FUNCTION

;NOT YET-- WAIT

i THIS WRITE?

i YES-- FILL SILO BEFORE WRITE
sNO-- JUST DO FIRST READ

RS SPECIFIED IN RO

; 00 REM OR WRITE
s RERDY?

sNO-- WAIT

;SET SECTOR #

; READY r?n TRACK?
:;E = GET TRACK #

RESTORE HIGH TRQCK LOW SECTOR
;DONE OR ERR

AXSTRT: MOV  SRETRY,SP
MOV SRXEPA+RXCS, R1
- BR RXRTRY
: HERE ON ERROR TO RETRY
hxmmr- 15T RS
BLT RXEHLT
los: RESET  ;CLERR THE WORLD
& M
208:  BIT SRXDONE , (R1)
BEQ 208
ST RO
BMI RXFLSL
; BR RXPERF
; HERE TO PERFORM RERD OR WRITE,
RXPERF: MOVE RO, (R1)
106: T1STB (RD)
BPL 108
MOVB  R2,RXDB(RI)
208: TSTB  (R1)
BPL 208
nos"% Sé RXDB(R1)
SWAB R
308: BIT SRXERR!RXDONE, Rl ;
BEQ 308
BMI RXRTRY

sNO=- WAIT
:YES-- ERROR IN FUNCTION




BO6

-CZ.D-J 1*&;& 2-MAY-77 11:% PRGE 65

| DISK TRANSFER CONPLETE WITH MO ERRORS
> rsr : THIS A mxr; S man
i I m = RERG-— ERPTY SILO

: READ COMPLETED-- EMPTY SILO TO MEMORY

§
&

101

{gis 012711 RXEMSL: MOV SROEMPTHRXGO, (R1) ;START EMPTY
1173216 132711 {0S: BITE  SRXTREQ!RXDONE, (R1) ;READY FOR WORD, OR TRANSFER DONE’
Ex;ﬂ BR 208 ;BRANCH AROUND VECTOR

! REQUIRED POMER-FAIL VECTOR
Ry o e
PR < B R g i T el el
3 1161 HOVE (RL), (RY)+ =- GET A BYTE FROM SILO TO MEMORY
173538 300768 ;MAIT FOR NEXT BYTE

! SILO EMPTIED-- SEE IF WE ARE DONE WITH BOOTING
5173242 : w
; " CMPB (R2)+,(R2)+
¥ % CP 8256 42, R4 ;HAVE ME RERD ENOUGH?
51 CLRPC: o T $YB5-- G0 10 LOCATION ZERO

} WRITE COMPLETED-- SEE IF DONE DUNPING

1

It

.,Re ; THIS LAST SECTOR ON TRACK?
185 CLERR 'SECTOR
; YES-- CLEAR SECTOR RDDRESS
RDO #BITB!BITO,R2 ;BUMP TO NEXT , SECTOR 1
108: CHP #1024.%28.%2,RY ;ARE WE DONE WITH 28 K?

RXFLSL ES=- 0, M T MITH Ro= 0 I QIPLAY

S5
S
3 3
Rg R

IR T E TR TR TR TR T TR TR LR TR
e e e e foron fe e e feme B

>

=
=
o
i
]
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2-MAY-77 11:46 PRGE 66

! WRITE ANOTHER BLOCK-- FILL SILO

RXFLSL: MOV

los: 1B
Y
MOVE
BR

SRXFILL#RXGO, (R1) ;SET TO FILL SILO

SRXTREQ!RXDONE, (R1) ;READY FOR ANOTHER BYTE?
‘NO-- WALT
 DONE - ORM HRITE
(R4)+ RXDB(R1) .YES-- STORE ANOTHER BYTE IN SILO
108 .MAIT UNTIL READY FOR ANOTHER

! MERE ON ERROR AFTER RETRYING -- DISPLAY ERROR REGISTER AND HALT

RXEMLT: MOV
108: BIT

BEG
MOV

RXDUMP :
MOV

MOV

&R

SRXRERR+RXGO, (R1) ;D00 A RERD ERROR REGISTER FUNCTION
SRXDONE, (R1) ;WAIT UNTIL ERROR RSSEMBLED

0s E s
&xne(nn,no ;GET ERROR REGISTER
HALTED ;HALT AND DISPLAY ERRORS

START -11 HERE TO DO A DUMP TO RX11 FLOPPY DISK

NOTE THAT RO-R7 HAVE AL BEEN SAVED IN 40-S&
WHEN BUTTON 81 WRS

8<RXDTRK*BITB ! <RXDSCT*BITO> ,R3

$BIT1S!RXWRIT+RXGO,R0O ;D0 R WRITE

Bow ISR BELRE

— e —— ———— e — o ——
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MRINDEC-11-0ZBMD-J MACY11l 27(663)
ROM CONTENTS TRBLES

0ZBMD.P11

MACY1l 27(657) 22-RAUG-7S 10:30 PAGE S

T
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B e e B e I R e R B e e |
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2y 5 o 2 &
IR
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Hinl
mmwmx%m E ¢ EaaEaam
W b= 3 mmm
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MACY1l 27(663)

ROM CONTENTS TRBLES
;BMB73F - KL10

AR LR L L LE TR TR TR TR TR ¥R TR R T TR

176700

NNONN0
NO000

EOB

2-MAY-77 11:46 PAGE 68

RPEPA= 176700

(POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)

RPOY DISK BOOTSTRAP AND DUMP ROUTINES

! RPOM REGISTER DEFINITIONS
;EXTERNAL PRGE ADDRESS OF RPOY REGISTERS

SET FOR CSR
Tl3

%‘IN'BITS'

rmcx (HIGI%Y

gl e

&§m£o cvuroek

; IR ER

) SECTM (LOW BYTE)
REGISTER s2

TTENTIM ACTIVE
ERROR

;Q%OT FRg! CYLINDER O

 SECTOR 0

NTH’ TO CYLINDER 409

ssng?(on

REGISTER USAGE:

&é:l %Hi?‘ BYTE) UNIT & (LOW BYTE)

gm (HI BYTE) SECTOR (LOW BYTE)
WORD SAVED FROM INITIALIZATION

RETRY COUNTER

MACY1l 27(657)

ERRROR
; PARITY ERROR
BT o
BATRERIT] s PRRCTION:

DATA

22-AUG-7S 10:30 PAGE &




L
g
g

g 52

FOb

e-MRY-77 1l:46 PAGE 69

! MERE TO BOOT FROM RPQ4-- UNIT & IN RO

RPBOOT:
CLR R

CLR R3
BIS #<RPRERD+RPGO> *BIT8,R0 ;SET REARD HIGH BYTE, UNIT & LOW BYTE
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-11-0Z8MD-J MACY1l 27(663) 2-MAY-?7 11:46 PARGE 70
11 ROM CONTENTS TRBLES
;BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYLl 27(6§7) 22-AUG-75 10:30 PAGE 6
ouswg ?% gg:aag ?1270-4 MOV #-256. ,RY sRERD 256 WORDS TO BOOT |
i . : B8R RPSTRT :START BOOT GOING
: START RPO4 GOING ON EITHER DUMP OR BOOT
@g omtlzg {;33:22: 01 artlag hpsm MOV SRETRY, SP ;RETRY RETRY TIMES
30 012701 ;173430 012701 MOV SRPEPA+RPCS],R1 ;RDDRESS RPCS! IN Rl
005432 176700 ;173432 176700
: BR RPRTRY :FALL THROUGH RETRY CODE
: HERE ON ERROR TO RETRY
00T IZN IS feeRv: 3T RS T At Wy 3N
1 il 1 BMI 1
00S306 ;173440 00S306 DEC Sp ‘RETRY COUNT sxmsrco’
002437 ;173442 002437 BLT RPEHLT :YES-- GIVE UP
00000S ;173444 00000S 10S:  RESET  ;ZAP!!
um% ;}m uooel.é RO,RPCS2(R1)  ;SELECT PROPER UNIT #
X % iﬁ % BIT SRPOVA, (R1) : 1S DRIVE AVAILABLE TO US?
00S4Se 001766 ;173456 001766 BEQ RPRTRY :NO-- TRY AGAIN
% i i% ﬁﬂi MOV SRPPRST+RPGO, (R1) ;D0 *REARD-IN PRESET' FUNCTION
Q05164 10261 Eigzz g&%}' MOV R2,RPDC(R1) s SELECT PROPER CYLINDER
ﬁ;zu 010361 :g‘i;g 010361 MOV R3,RPDA(R]) : AND TRACK AND SECTOR
7™ 8?%’ :1 7-.8‘1’%’ MOV R4, RPWC(R1) :SET UP WORD COUNT TO PROPER VALUE
> [VSSh Sl NOTE THAT IT T N T WP
; : SS, ine W SCS?' BN ROAD-IN PRECET
mm;;ﬁm RO ctf' coocxun.ouavrz
% uoma : ﬁﬁm‘ﬁ no.um 3:“" ru«: ION GOING
: 173504 ORE RO

1 SWAB
1 MOVB
1 SWAB
105711 ‘f : 105711 208: TSTB  (Rl) T
1 3{ iu % 1 %m-m ml) mérch"oa ITY ERROR?
1 1173516 001 RPRTRY . ERROR-- TRY AGAIN
‘i gIIT mmsmm,mému ;ATTN OR OTHER ERROR?
EL .1 1
1 i1 1 gr: RPRTRY ,vcs-- Emon-- TRY AGRIN
2l ST RO ;RE F%
100247 ;173532 100247 gt CLRPC ' YES- Tee co TO LOCATION O
; HALTO :NO-- DUMP-- WALT WITH ms 0 IN DISPLAY

—————— -
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ROM CONTENTS TRBLES
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B B po
n—o
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o
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005542
DOSS4
RS S

%

MACY1l 27(663)

; 173534 00S000

?é‘
:

8
e

3

3

B

SR

B B Pt o e pek pow Br=o fomz Pe=t o

~
s
£

HOB

e-MAY-77 11:4 PRAGE 71

! MERE TO HALT AFTER A DUMP-- DISPLAY RO= O IF NO ERRORS
HALTO: CLR RO :DISPLAY RO= O TO INDICATE NO ERRORS

AALTED: HALT  ;DIE
BR AALTED :STAY DERD

HERE ON ERROR FROM RPOM RFTER RETRYING-- DISPLAY DRIVE STATUS IN RO
RPEHLT: MOV RPDS(R1),RO :DISPLAY DRIVE STATUS
B8R HALTED :R.I.P.

! START -11 HERE TO DUMP TO RPOY DISK

: NOTE THAT RO-R7 HAVE ALREARDY BEEN SAVED IN 40-56
: BY PRESSING BUTTON #l.

m:

MOV SRPOCYL ,R2

MOV #<RPDTRK*BIT8> ! <(RPDSCT*BITD> ,R3

MOV 8BIT1S!<<RPWRIT+RPGO>*BI1T8> ,RO ;D0 A WRITE, UNIT s O
MOV #-<1024.%28.> ,RY ;SET TO DUMP 28 K

R RS ;CLEAR INDEFINITE RETRY BIT
gili RPSTRT ;S#RRT GOING
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lL-oz0-l  MRCYIL 27863 2-MAY-77 11:% PAGE 72
:BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYll 27(857) 22-AUG-7S5 10:30 PAGE 7
; ; INTERNAL BUTTON ¥4 -- DUMP AND BOOTSTRAP THROUGH DTE20
! DTE20 DEFINITIONS
! NOTE THAT ALL DTE20 REGISTER DEFINITIONS AND BIT DEFINITIONS
; ARE IN SOEF IN SYSMAC.SML
; 000040 OTESIZ= 40 sEACH DTE OCCUPIES 20 WORDS IN EXTERNAL PAGE
: 000004 DTEMAX= 4 :MAX OF 4 DTE'S ON A POP-11
Z BUTTON #4 -- INITIATED BY '-10 RELOARD -11' BIT
00SS74 010037 ;173574 010037 Butony: MoV RO, ROTOR7+0 sSAVE RO IN 40
D0RE00 010700 173600 015700 MOV #108,RO ;GET RETURN ADORESS IN RO
002604 Dooegy 173604 dooeed BR  REGSAV ;SAVE R1-R?

REGISTERS SAVED-- LOOK FOR THE DTE20 WHICH PUSHED THE BUTTON
TI-EDTEH‘IICHHJSI'EDTI'E BUTTON SHOULD HAVE THE DOORBELL
RINGING HE &LE 1365 (OCTAL) IN IT'S

T0 -10 BY CG.HT T01

NXM (TIME-OUT) TRAP IS USED TO SKIP NON-EXISTANT DTE20’S.

| i A R LR L TR TR TR T

.1 0s: R : LOCATION ZERO
O02618 012900 173678 073003 65 TRs)e.no .&"“‘S“'
unss}s oizsm ;igis 0{2501 % ggr Rl s SAVE u Rl
ﬁxs ?;% Ei 13 ?1% MOV 8218, (RS)+ :?;?‘r&mm mﬁ% ADDRESS IN N
005622 011 1173622 oum MOV (RS),R3 ; Ps 5“
gg 1 ;1;& 1 MOV 8PR7. (RS) :SET PRIORITY FOR NXM TRAP

il

: LOOP THROUGH ALL DTE’'S
w 012704 ;173630 012704 208: MOV DLYCNT-DTESIZ,RY ;POINT TO DTE # -1'S DELAY COUNT REGISTER
179340 ;173632 174340

; (WILL BUMP TO & 0)
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MAINDEC-11-DZBMD-J MACY1l 27(663) @2-MAY-77 11:46 PAGE 73
0ZBMD.P11 ROM CONTENTS TRBLES

! MERE ON NXM TRAP-- RESET SP AND TRY NEXT DTE

00Seb2 000014 ;173662 000OIM
00Seb4 001365 ;17366‘0 001365

; IN IT’S TO -10 BYTE COUNT?
ces ;NO-- TRY ANOTHER DTE

3157
3159

3160 12706 -173&34 1 218: MOV ", 5P sSET SP TO 4, STACK IS LOCATIONS 2 AND O
3161 iy amou 7363 006009 ;

giga 3 m 1%«31 m T 0TESIZ,RY ;BUMP TO NEXT DTE'S EXTERNAL PAGE ADDRESS
165 4§ 105704 1735% 105704 TSTB n: OF THE DTE’'S?

gig 00S646 100770 1735% 100770 BMI 8‘"35"5 vss-- ¥ gf OVER, UNTIL A DTE

3l ggg % %% BIT k11108, STAT- cumm ;ngu. RINGING?

3171 i1

g{;‘g tmsr,se.n ets 1 BEQ 228 :NO-- TRY NEXT DTE

3{77;5» 005660 &@ ,.nsso &"9 CHP TO10BC-DLYCNT (R4, (PC) ;DOES THIS ONE HAVE 1365

3176

3177

3178

CR R T LT R

e




MAINDEC-11-DZBMD-J MACY1] ‘gégsa) 2-MAY-77 11:46 PRAGE 74
. DZBMD.P11 ROM CONTENTS T
gig :BMB73F - KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(657) 22-AUG-75 10:30 PAGE 7
g}gé ' : WE HAVE FOUND THE DTE WHICH PUSHED THE BUTTON
gigg : ADDRESS OF DLYCNT REGISTER IS IN Ry
3185 10315 ;1 10315 ' MOV , (RS) :RESTORE LOCATION &
pE AR i B ER O
gig 74 010045 Exrgm 180-05 MOV RO, -(RS) : S
3190 : SAVE FIRST 12 DTE REGISTERS DLYCNT TO TO110T
3}9’ : TIN Locg?mug 135-'1‘55
1 %W ;1% 868@ ' MOV sOTESAV, RO ;POINT TO SAVE AREA
§i§ g@ 123020 ‘ir"m ma&ao 298: MOV (R¥)+, (RO)+ :SAVE A REGISTER
g}% % gee7 ;iﬁ f T 8701107-DLYCNT+DTESAV, RO ; FINISHED?
gig 10 1 1173710 1 BHIS 29§ :NO-- SAVE SOME MORE
Ré= TOL1DT+2

SET Rl= STATUS REGISTER
R4= DIRG2 REGISTER

DO *DIAGNOSTIC RESET' TO CLEAR DOORBELL AND BYTE COUNT
LORDED FLAG

[* AR AR TE T T TR T

SRRe e

;17371 $8=.
. 005712 “’5’35" ,mms gnsm ST (RY)+
3210 005714 010401 ;173714 010401 MOV RY,R1 ;sooosgm
gié %;g 1l .{7 11 MOV 8DRESET, RO :SETUP RO FOR 'DIAGNOSTIC RESET’
3213 005722 010021 ;173722 010021 MOV RO, (R1)+ :R1 POINTS TO STATUS REGISTER
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2-MAY-77 11:46 PRGE 7S

AL AR LA LR LA LA L 1

408 :

ﬁ

: EGISTSSSL

Rl --
RY --

TR?EIS%DIWTIC RESET FUNCTION)
IRG2 (omgosq% EGISTER 82, WHERE DRESET IS)

W 18 “IbtaDOKeRT JEC }xnxﬂo’.‘%vim B WILL RING OUR DOORBELL.

CLR
CLR

BIT

ROV

DLYCNT-STAT(R1) ;SET DTE20 FOR MAXIMUM DELAY (ZERO)
TO10RD-STAT(R1) ;START DUMPING -11 MEMORY TO -10

STARTING AT LOCATION O
houoa (R1) ;1S DOORBELL RINGING (TRANSFER COMPLETE)?

E’ (RY) ='¢8‘--“EEEJ.W&0 ERROR FLAGS

THE -10 WI TSTRAP T as nsno
13 ekl SHE R PR T, 0,858
-1 WILL R oooag?. ME WILL sr T :xzctmou
LORDED coos T LOCATION O
CLR TO11RD-STAT(R1) ,smm INPUT TO LOCATION O
MOV $IFLOP! ¢<-255.>87777>,T011BC-STAT(R1) ;256 WORDS, INTERRUPT
3 = N
BIT 701108, (R1) ;Muoa'ﬁmm (LOAD FINISHED)?
Q :NO-- WAIT UNTIL
5; f:g’m) HiT RIRG
{T15,RS :SET RS: BITIS= |, BITO= O
. TO SAY BUTTON 84 PRE
CLR PC ; GO Tossﬁgogo CODE, STARTING AT
s LOCATION




-ozamﬁbtn Cmﬁ’ﬁgl* &253) 2-MAY-77 11:46 PAGE 76

;BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(657) 22-AUG-75 10:30 PAGE 8

: 173774 000004
; 173774 000
;173778 000
173 000
: 173'773; 000
; 174000 000001

: FILL

.PRI
T

MOb

TO END OF ROM

NT <1000>-<.-ROMORG> ;FREE BYTES AT 1000

ZE%E 3

.BYT
.BYT

bass2: .END

E 0



 MAINDEC-11-DZBMD-J MACY1l 27(663)

' 0ZBMD.P11 ROM CONTENTS TRBLES
. 3270 006000
R,
Y .
27
3275 m.m (PDP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(663)
575 ; TITLE BM873G - KL10 (POP-11) 256 WORD BOOTSTRAP ROM
:aa‘m!a ; ;
3080
3e81
MODULE: . BMB73G
DATE: JUNE 1976
AUTHOR: RICH MURATORI

el

wil

A AR LR LB LA LB LR 1]

G e

i
=8

BRRBRHBRRE
% B

DONO"NEW—-0O

W

LI ICICYD

SRS
=
8

NOB

e-MAY-77 11:46 PRGE 77

: .ENRBLE RBS, AMA :
ASCII CHARACTER DEFINTIONS
Joces W RRCTT BThe

= 15 ;ASCIT LINE FEED
%r'm: éﬂ :%H omz
ACK= b .RSCH
l_“(- es sRSC G AC
g BUFFER ARERS
CINBUF= 21 :LINE INPUT
DERBUF= 2310 :DERSCIIZED INPU
: DL11E REGISTER DEFINITIONS
buacsa: 176000 ;DL11E accEx
BLRCeR= 176004 iBLiiE §
DLXBUF= 176006 :DL11E TRANSMISSION

m; W ;PRIORITY LEVEL 7

DTE20 REGISTER DEFINITIONS

YCNT:I?'-HW LAY P&NT WORD
010BC=174414 ; -10 -11 MEMORY RDORESS

1-JUN-76 09:14 PAGE 1

NLY'F“SHS(S% SéngDDIGITﬂ. EQUIPMENT CORPORATION

TR;UE REGISTER
SgﬂTUS REGISTER
BUFFER

THIS IS THE CODE TO BE ENCODED IN THE BOOTSTRAP ROM ON THE BMB73-YG BORRD

—————
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101
101
101
STR

uactx

BO7

3?;&& £ R

T DEFINITIONS

e . T . B A . e B
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C-11-02BMD-J MACY1]l 27(663)
P11 ROM CONTENTS TRBLES

;BM873G - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(663) 1-JUN-76 09:14 PRGE 1-1

. e —— - - [P —_— ——— - -

co7

2-MAY-77 11:46 PAGE 79

100000 1IFL.0OP=100000 ;1 FLIPFLOP BIT

DIRG2 DEFINITIONS

000100 ORESET=000100 ;DTE RESET

004000

000130

173000

173000

STAT REGISTER DEFINITIONS

$01108=004000  ;-10 REQUESTED -11 INTERRUPT

: DEFINITIONS . . .
ROTOR?= 40 :SAVE RO TO R7 IN 40 TO 56
OTESAV= 130 ;SAVE FIRST 1 og Rssgxsrcns DLYCNT TO TOL1DT

; IN LOCATI

ROMORG= 173000 ;aon STARTS AT 773000
: ESTABLISH ROM ORIGIN

. =ROMORG

——




SRR R BRS04 dhA J0A Sd SR AR RO BREH 94 905 J9S SRR RRER AR

I i < . - e s Gl e . S A . —— o — -

MRINDEC-11-DZBMD-J
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MRCY1l 27(663)

-

;%ntm 00000S
’
.1
i
ixgxg 1
i 19 1
173088 685403
: 173022 000000
: 173024 173000
: 173026 000340
{m:n ixem
51% 105711
:173036 001365
;s 173040

73042

£

Ll el S S
— b s o
§

A — — - —— - — -

e-MAY-77 11:46 PRGE 80

256 WORD BOOTSTRAP ROM MACY1l 27(663) 1-JUN-76 09:14 PAGE 2
.SBTTL BOOT FROM MASTER FRONT END

SEXTERNAL BUTTON 81 -- LORD FROM MASTER FRONT END VIR DL1IE

{DEPRESSING BUTTON 81 CAUSES A LOADER UTILITY PROGRAM (DGADE) TO BE LOADED

TO NCWL SH Tﬂagi 75 W T EXIST:

BE RUNNING UNDER KLDCP

2) THE °* rp.s LABLE ON THE SELECTED LORD
: 3) THE n:szkmvmnmmrascmcrm
: 4) THE SE aomsrmvs TTY CONNECTED TO IT.

; SEND BOOTSTRAP REQUEST TO MRSTER FRONT END VIR THE DLIIE. THE
&QﬁST bg Tw ’B (CR)(LF>’, WHICH CALLS FOR THE
OF
iSET0P STAcK POl
" MOV #2000, SP ; SETUP STACK POINTER
MOV 80GQDE ,R1 ; RDDRESS OF SYNC + BOOT REQUEST
SENDIT: TSTB  38sOLXCSR ;IS DL11E RERDY TO TRANSMIT

RO tBRANCH ARDLND BOWER -FAIL VECTOR

i&!{ili*l&i&illl{!iiillliiiiiilill;ilil&ii}i{!l{lllllili:!iii:yi
; REQUIRED POWER-FRIL VECTOR - MUST BE AT 173024

.WORD O ;FILLER
-WORD  ROMORG, PR?
s A HHHHEHHHHEHHHEHEHHHH HHHHHHHHHHHHHHHHHHHEHEHHHH
18: MOVE  (R1)+,380LXBUF ;LORD A CHAR INTO QUTPUT BUFFER
1STB (R1) ; ANY non: CHARS TO

.“lﬂIT TO%CEIVE%T PROGM! (MU Sg ?ZEmeW Gl

TIME, ONE LINE R RT

LIN: MOV SLINBUF, ;ADORESS OF LINE INPUT BUFFER
NXTCHR: TSTB  @8DLRCSR ;CHAR RECEIVED YET?
BPL NXTCHR ;BRANCH IF STILL TO WAIT
RECEIVED RSCII . IM ALL CHARS UNTIL R smc
SIGM. & ng 'é "S ?D OF A LINE. THE MARX
R LI 131, MORE TW HAT IS AN ERROR.

e e . -
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MACY1l 27(663) @2-MAY-77 11:46 PRGE Bl
ROM CONTENTS TRBLE

JSOLRBUF, (R1)  ;RERD CHAR INTO LINE INPUT BUFFER
8200, (R1) :CLEAR HIGH ORDER BIT OF CHAR
NXTCHR xcuons NULLS
(R1), 8SYN Ys' 'cmn:” THE SYNC SIGNAL

e —— e —

- - -—————

%TCPR n&;mv GN& RECEIVED?

(R1)+, SLF

s cmn n Ln-t ED?

PRCKIT ,BRFNCH IF YES, END OF LINE

——— ——— o ———— -



MAINDEC-11-DZBMD-J
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FREREERERECEReS FRusee FopmpsRe
FERG INSF TRERDK BFEAEwPum

MACY1l 27(663)
ROM CONTENTS TRBLES

;BM873G - KL1D (POP-11)

LA L LR TR LI TR T TN T L]

-
= b b B e e B o= B e Bt B B o = Brmn b= fa o e p—o st o fomen B e Good s fums a0 oo

%

&
s
8858

3
3Ee

)i

gddd dddddd dadddaaidddd

NIF TREPK BFESEFIRER
= 35‘%5 i

1m§ 1

wis i
Z%@

141 ;gx 1415
3 1N
5 13
$173222 000402

FO7

2-MAY-77 11:46 PRGE 82

256 WORD BOOTSTRAP ROM MACY1l 27(663) 1-JUN-76 09:14 PAGE 2-1

CMP
BLE NXTCHR
JSR PC, NAKSND
HALT
3s NC RS
én NXTCHR
:Lm: IS

oma xs LORD 507

CHKSUM IS THE CHECKSUM

PRCKIT: MOV sDERBUF ,R3
MOV SLINBUF Rl
CMPB (R1)+,%’E
BEQ 18
JSR PC, NRKSND
HALT

18: CMPB (R1)+, 8SPACE
BEQ NXTWRD
JSR PC, NRKSND
HALT

RO

BEQ 1S
CHPB sLF,RO
BEQ 33
CMPB sCOMMA, RO
w R
RSL
RSL Re
BR 4$

CERERERAR SRR R
; REQUIRED POWER-FRIL VECTOR

R1,SLINBUF+132. ;HAVE WE REACHED THE END OF THE BUFFER?

;BRANCH IF NOT, GET REST OF LINE
;SEND R NEG

; TOO MANY CHARS IN A LINE

ACKNOWLEDGE

125 GEY NeXT CHAR |

e RS B SR T

;GET ADDRESS OF DE-RSCIIZED BUFFER
;GET RDDRESS OF INPUT BUFFER
;FIRST CHAR IN LINE SHOULD BE AN 'E’

amncu IF IT IS
R NEG ACKNOWLEDGE

; INCORRECT LINE SYNTAX, FIRST CHAR NOT AN E
; SECOND CHAR SHOULD BE R SPACE

;BRANCH IF IT IS
:SEND A NEG ACKNOWLEDGE

; INCORRECT LINE SYNTAX, 2ND CHAR NCT R SPRCE
;CLEAR WORD FORMER

FROM &!ﬂgﬂ

1 TE QR R CARAT

e R A LTNE FEED
TS |
& ;5 oﬁdg'mxén T0 MAKE ROOM FOR

AROUND POWER-FRIL VECTOR

; BRANCH
‘llllllllll!l!"lll’lllllllll‘l!li

- MUST BE RT 173224
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frgpe

——
§
]
-2

i

y

1B

CONTENTS

MACY1l 27(663)
TRBLES

; 173246 010223

GO7

2-MAY-77 11:46 PAGE B3

.WORD  ROMORG,PR?

;l!lllllllllillllllIllilll!lll!l!!illllllllllllllllllllllllQ!llll

4s:

=i

BIS

BR
MOV

R2

Re

#100,R0 ;CLEAR RSCIIZED BIT

RO,R2 ; INSERT NEW CHAR INTO WORD
18 ;G0 GET NEXT CHAR

R2, (R3)+ ; STORE WORD IN BUFFER



- ——— —— — —

ey 42

HO?7

C-11-0ZBMD-] MACY1l 27(663) 2-MAY-77 11:46 PAGE 84
P11 ROM CONTENTS TRBLES
.BM873C - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(663) 1-JUN-76 09:14 PAGE 2-2
: 173250 000746 BR NXTWRD ;GO FORM NEXT WORD '
:173252 010223 38: MOV R2,(R3)+ ;STORE CHECKSUM IN BUFFER

BERIT: ROV T aOERGUF K2 o JAODRESS OF BUFFER
18: % "Sz,. RO :%mm m&'to MCKYESLH
S - 4
?52 #c RAKSND : A NEG ACKNOWLEDGE
; CHECKSUM ERROR

; ORD T I TR NTOTFE TED PLACE TN MEMORY
(e S g 8V

TI'E#MDPWRTT IF&%

B s s feee o G P o fomm B o

ﬁm@

ox:m% : 173302 013700
03 T g Q IF IT’ (A TRANSFER BLOCK)
§1§57§ i } 5\! &mwnz SS OF FI i‘@
%ﬁ E§ 1 MOV DERBUF +2,R1 -cn LORD RDORESS
112221 :l 18: m (R2)+, (R1)+ , m FROM T0 MEMORY
12221 ;1 (R2)+. (R1)+ , m FROM T0 MEMORY
‘} ocg ng gwu m% TA IS LORDED
173354 i 1 ?gn 3c.acxsm :
0006N2 ;173334 000642 BR NXTLIN :G0 GET NEXT LINE
004737 ;173336 00N737 28: ISR PC, ACKSND :G0 SEND AN ACK
173354 ;173340 173354
013707 ;173342 Ol MOV DERBUF +2, PC :START ADDRESS OF LORDED PROGRAM
002312 ;1 312
g ;m% IS USED TO SEND A NEG ACK BACK TO THE MASTER FRONT END.
: ACK 'ISvUSED T0 SEND AN ACK.
012700 ; NAKSND : SNAK, :SETUP RSCII NEG ACK
; BR : T
o700 | ACKSND: HOVE  8ACK RO 1 82r0P RSell ACK
i : RESPND: TSTB  28DLXCSR : 1S TRANSMITTER RERDY?
1 : BPL RE WAIT TIL IT IS
110037 MOVB no.s?&mur 'SEND ACK/NAK

——— -

S T e e

- — e ——— e —— e — | ——



107

MRINDEC-11-0DZBMD-J MACY1l 27(663) 2-MAY-77 11:46 PRAGE BS
0ZBMD.P11 ROM CONTENTS TARBLES

53 B

2¥SO 006374 41001
a1

%
-

.

RTS PC ;RETURN TO CALLING ROUTINE

.BYTE_ SYN
.RSCIZ /B/<CR><LF>

o
A2
8
:

-
[ 4

g
"o

.1
£
;{ ‘
%52 006376 00S01S ;173
gg 006400 000000 ;1 000
1173401  00C .BYTE 0
3555 006402 000000 ;173402  0OC .BYTE O
3556 i1 DOC .BYT
3557 006404 000000 ;1% 00C E;;E §
3558 'l DOC .
3559 006406 000000 ;1 000 BYTE O
3560 $173407 000 .BYTE O
3561 006410 000000 173410  0OG BYTE O



JO7

i

1-JUN-76 09:14 PRGE 2-3

8
m 0000000000000 000000000000000O000000000000000000000000
-
:
3

iesitte b e e e R

lll"lllllll..l.111111111111111111111"111111‘111‘.11111111
RIS IR IR IR IR IS IS IR IR IR IR IR IR IR IR IR IR IR IR IR IR AR IR ISR IAIRIR IR IAIRIAIRIGIRIS IR IRIBR IS IR IS IS IR IAIR IS IS IS IR IS

THHOTTHITTOOT

iiiddAdiédaiiispisnsiiada
a0 o A R AR A A A o

MACY1l 27(663)
;BM873G - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(6863)

ROM CONTENTS TRBLES

| MAINDEC-11-DZBMD-J
3566

|

0ZBMD.P11
|
%
0oe412

- — —— ——
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MAINDEC-11-DZBMD-J MACY1]l 27(663)

DZBMD.P11

ROM CONTENTS TRBLES
7347 000

34
006476 000000 ;173476 000

2-MAY-77 11:46 PRGE 87

BE 3

KO7

e — - -——— e —— — o ———o— e
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LO7

2-MAY-77 11:46 PAGE 88

MACY1l 27(663)
ROM CONTENTS TRBLES

. MAINDEC-11-DZBMD-J

' DZBMD.P11

- e . — e - - — e —— . — - — e e e

1-JUN-76 09:14 PARGE 2-4

00000000000 0000000000O0O0000000000

mmnmmmnmnnnnnnn:mnnnnmmmmmmnmn
e e e e et d

- . - -l - - - e - - .- - - - | -
-0'0' -f- l’- -l - "' -Q' - -
-0-0‘ -0' 'Q- -" - -'. l" -?.

S AR e

.I.l1111111111111111111111111111111

SHIBIEHHLHEHE
HEEEREERELERELE
SR R

;BM873G - KLIO (POP-11) 256 WORD BOOTSTRAP ROM MACYll 27(663)

Mx
x




 MAINDEC-11-DZBMD-J

- DZBMD.P11

|
!
|
|

EERREER PR

3667

3669
70

3

3673
K Yo
3675

%7

3678
3679

ChEihats % 2

GRSk REEREE

006572

MACY1l 27(663)
ROM CONTENTS TRBLES

;BM873G - KL10 (POP-11)

0000000
Bt e o i—i-l-a

Bzddis

¥

MO?

2-MAY-77 11:46 PAGE 89

256 WORD BOOTSTRAP ROM MACYll 27(663)
e BERAE e
Rl SPABRSL E H GR ecrsess -

CALLING SEQUENCE:

ROTOR7+0
53 ﬁg‘w
RET: CRETURN HERED

ALL REGISTERS RESTORED

.=ROMORG+540
REGSAV: MOV RO, ROTOR7+16
MOV SROTOR7+16, R0
MOV SP,-(R0)
MOV RS, -(RQ)
MOV RY, -(R0)
MOV R3)-(RQ)
MOV R, -(RO)
MOV RI'-(RO)
MOV -(RD),RO
INP JROTOR7+16
JMORD O

1-JUN-76 09:14 PRAGE 3

;SAVE RO RS PC IN Sb

;RO NOW POINTS TO S6




DZB? 11-028!0

390
3691

b
2318

CERRRERRER

AR
DOV LEWMn—0

—

RARRRBRORNS

Ilqll
K

PARBRN

ERERD

e

ff R B REEE

;BM873G - KL10 (POP-11)

contBRL A"

=t et e e Pt s e Quns oo
O
>—
E

S

TR

; 173646 100770
;173650 03276M

NO7

2-MAY-77 11:46 PAGE 30

256 WORD BOOTSTRAP ROM MACY1l 27(663) 1-JUN-76 09:14 PAGE 4

; RYERNAL BLTTON 49 - GUMP AND BOOTSTRAP THROUGH DTE20

OTESIZ2= 40 ;EACH DTE OCCUPIES 20 WORDS IN EXTERNAL PAGE
! BUTTON #4 -- INITIATED BY '-10 RELOAD -11' BIT
‘ . =ROMORG+574
BUTONY: MOV  RO,ROTOR740  ;SAVE RO IN 40
MOV  8108,RO ;SET RETURN ADORESS IN RO
BR  REGSAV ;SAVE R1-R?

REGISTERS SAVED-- LOOK FOR THE DTE20 WHICH PUSHED THE BUTTON

THE DTE WHICH PUSHED THE BUTTON SHOULD HAVE THE DOORBELL
R%MIM HAVE TI% \&L‘ 1365 (OCTAL) IN IT’S
T0 -10 COUNT TO108C.

NXM (TIME-OUT) TRAP IS USED TO SKIP NON-EXISTANT DTE20'S.

| AR LE TE TR T TR TE TR T

0$: CLR RS LOCATION ZERO
MOV (RS)+,R0 IN RO
MOV (RS)+ Rl IN Rl
MOV (RS),R2 4 IN R2
MOV 8218, (RS)+ ssr an TRAP ADDRESS IN M
MOV (RS),R3 ;SAVE 6 IN R3
MOV 8PR7. (RS) :SET PRIORITY FOR NXM TRAP

! LOOP THROUGH ALL DTE’S

306: MOV  WDLYCNT-DTESIZ,RY ;POINT TO DTE # -1'S DELAY COUNT REGISTER
; (WILL BUMP TO & O)

! HERE ON NXM TRAP-- RESET SP AND TRY NEXT DTE

dig: MOV m4,SP ;SET SP T0 4, STACK IS LOCATIONS 2 AND O
526 ADD  WDTESIZ,RY .BUMP TO NEXT DTE'S EXTERNAL PAGE ADDRESS
ISTBE  RY ;1S THIS THE END OF THE DTE’S?
' "NOTE THAT THE LAST DTE IS AT 774540
BMI 208 YE“‘;‘o 's“r'&mm’ TR soarir
YS % buw

SAYS HE PUSHE
BIT $T011D8, STAT-DLYENT(RY) 3 oooaaeu. RINGING?

,




DOl RO

ﬁm@mm

B08

l*ﬂgﬂ) 2-MAY-77 11:4% PRGE 91

il
3
M ;l 1N

; 173664 001365 BNE

§530mc-oLvent(Rei™Pe) T DORE THIS ONE HAVE 1368

228 NO=- TﬁYIM;;{R‘rST&m BYTE COUNT?

- ———— —



CE e AR RN RRRRE PR EE S EE R PR

- MIINDEC-11-DZBMD-J
- DZBMD.P11

006712
714
716

006720

006722

MRCY11 27(663)

ROM CONTENTS TRBLES

;8M873G - KL10 (POP-11)

fie whily

1173674 010045
E{mn mzzm
17350 Oiouz0
P
1173710 %53

oLEn
gE..
a5y

cO8

2-MAY-77 11:46 PRGE 92

256 WORD BOOTSTRAP ROM MACYll 27(663)

1-JUN-76 09:14 PRGE S

! WE HAVE FOUND THE DTE WHICH PUSHED THE BUTTON
: ADDRESS OF DLYCNT REGISTER IS IN RY

MOV

OV

MOV

MOV
29s: MOV
P
BHIS
! RY= TOLLDT+2

AR LB LA LR 1]

T

234

MOV

E%.(l%) ;Rssrons LOCATION b
'=(RS) ' 2
RO

,~(RS) s O

S?:El%} mlé ?g-ﬁEISTERS DLYCNT TO TOL11DT

S0TESAV,RO ;POINT TO SAVE RRER

(R4)+, (RO)+ :SAVE A REGISTER
8T0110T-OLYCNT+DYESAV, RO ;F INISHED?

298 ;NO-- SAVE SOME MORE

; SET Rl= STATUS REGISTER
R4= DIRG2 REGISTER

DO *DIRGNOSTIC RESET' TO CLEAR DOORBELL AND BYTE COUNT
LOARDED FLAG

(RY)+
R4, Rl : S0 Rl

SDRESET,RO ;sm3°58 FOR 'DIAGNOSTIC RESET'
RO, (R1)+ :R1 POINTS TO STATUS REGISTER
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ROM CONTENTS TRBLES

;BM873G - KL10 (POP-11)
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DO8

2-MAY-77 11:46 PRGE 93

256 WORD BOOTSTRAP ROM MACYLl 27(663)

AR LB R TR T TR LB L T

dos:

L AR LA LA LA L8 1]

1-JUN-76 09:14 PRGE b

GISTERS:
- ST'% THT (STﬂi AGNOSTIC RESET FUNCTION)
Y o= IRG2 (DI ﬁ% %ISTER 82, WHERE DRESET IS)

T 10 b DR W TN 1o e £ 16 WILL RING OUR DOORBELL.

CLR DLYCNT-STAT(R1) ;SET DTE20 FOR MAXIMUM DELAY (ZERO)
CLR TO10RD-STAT(R1) ;START DUMPING -11 MEMORY TO -10

smm AT
BIT $TO1108, (R1) noo&u n'lom? né ramsrsn COMPLETE)?
BEQ 308 -no-- HAIT FOR
MOV RO, (RY) : YES-- CLEAR AND ERROR FLAGS

NOW THE -10 WILL GIVE US R 256 WORD BOOTSTRAP TO BE RERD

%m-x lliILL. RI mm RT Lmﬂg‘ lg WILL STJT &&ITICM
OF THE LORDED Cﬂ! RT LOCATION'O

CLR TO11AD-STAT(R1) ;START INPUT TO LOCATION O
MOV $IFLOP! <<-256.)87777>,TO11BC-STAT(R1) ;256 WORDS, INTERRUPT
-10 WHEN
BIT 8701108, (R1) ooonacu. RINGING (LORD FINISHED)?
353 ;gs(m :NO-- WAIT uml.
MOV 881T15,RS sﬁ n:g gsk. "gmk 0
i TTON 34
CLR PC co T Lo%eo cme.’ggmssg?m AT

FILL TO END OF ROM

. — - - p—— pr— - ———




EOS

M3INDEC-11-DZBMD-J MACY1l 27(663) 2-MAY-77 11:46 PAGE 94
DZBMD.P11 ROM CONTENTS TRBLES

007000 M YH:
nt ou.oumc IS A REPRODUCTION
THE ROM PROGRAM on wm

& IS FOR CONPAR
RO FOR RE

BNE7 3 KL 1D (PDP-u) WORD BOOTSTRAP ROM VERSION 3(23) MACY!l 27(B6B) 17-AUG-76 16:19 PAGE 1

; $9TTL  TITLE PAGE

: ¥IT KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)

; &C{Ygigﬂs(&séaﬁb 1976 DIGITAL EQUIPMENT CORPORATION

: THIS IS THE CODE TO BE ENCODED IN THE BOOTSTRAP ROM ON THE BMB73-YH BOARD

-
’
’
’
’
’
’
.
’
’
’
’
’
’
’
’

b R R R R

; MODULE: BMB73H
; DATE: 10-MAR-76
; RUTHOR: TOM PORCHER
: ENRBLE ABS,AMA
; LIST MEB
; MCALL SDEF
; 000000 F



— — e — < . . e
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N3INDEC-11-DZBMD-J
0ZBMD.P11

——— - — e — - — —-—

MACY11l 27(663)
ROM CONTENTS TABLES

;BMB73H - KL10 (POP-11)

A AR L E LA LB LE LB LB TR TR LE T §E-TE"T]

B he s e e ps Pn B P e
DO NN EW—-0O

BB B BB BB

S?g:?

FO8

2-MAY-77 11:46 PRGE 95

256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(6bb) 17-RAUG-76 16:13 PAGE 2

.SBTTL MACROS AND DEFINITIONS

MACRO TO FILL TO A LOCATION (RELATIVE TO ROM ORIGIN) WITH ZERO BYTES
.MACRO FILLTO LOC

IF?EJ%N”&-WG ,
.PRINT <LOC>-<.-ROMORG> ;FREE BYTES AT LOC

.ENDC
"REPT <LOC)>~-¢.=-ROMORG>
BYTE 0
.ENDR
IFF

— .ERROR <.-ROMORG>-<LOC> ;BOUNDARY EXCEEDED AT LOC

.ENDM  FILLTO

MACRO TO DO "MOV #XXX,DEST' OR 'CLR DEST' IF XXX IS ZERO
MOVO XXX,DEST

AR LB L 1)

.IFEQ XXX
DEST
IFF
MOV #XXX,DEST
.ENDC
.ENOM  MOVO

T0 RDD A L I?ER 10 A REGISTER
GEI(RRTES G’smfli OLLOHING:_.‘

CHP -(REG), -(REG) ;

; TST -(g&) : -s

: c ié ),-(REG) } -2 (REGISTER MAY BE 00D)
; (NOTHING) : 0

; 1% (REG)+ : é

: CMPB  (REG)+,(REG)+ : 2 (REGISTER MAY BE 00D)
: CMHP (REG)+  (REG)+ ; N

: RDD XXX, REG : ANYTHING ELSE

: USE THIS MACRO WITH CAUTION, SINCE IT REFERENCES MEMORY
: AND ALSO DOES NOT SET THE CONDITION CODES PROPERLY

. .MACRO ADDX  XXX,REG,00D

[ B

— e ——————— —————. — ———



1-0ZBMD-J MACY1]l 27(bb3)
ROM CONTENTS TRBLES

GOS8

e-MAY-77 11:46 PRAGE 9%

cHP -(REG) , - (REG)
.ENDC
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ROM CONTENTS

-0ZBMD-J MACYL]l 27(663)
RBLES

HOS8

e-MAY-77 11:96 PRGE 97

;BMB73H - KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYLl 27(6bb) 17-AUG-76 16:19 PAGE 2-1

5 g,
TST
IFF

A L L L R i A L R L L L L e e e e T IR I ]

000130
000014

00l
173000

CHPB
. ENOC

.ENDC
. IFEQ XXX+1
DEC

Q@ XXX
=§88+2

.ENDC
. IFEQ XXX-1
INC

.ENDC
. IFEQ XXX-2

IF B <0DD»
TST
.IFF

. ENDC

.ENDC
. IFEQ XXX-4

.IF B <«0DD»
.Eroccgj

.ENDC

.IFEQ $8§-.
RDD

.ENDC

. ENOM

-(REG)
-(REG), - (REG)

REG

REG

(REG)+
(REG)+, (REG)+

(REG) +, (REG)+

#XXX,REG
RDDX

! DEFINITIONS . . .
ROTOR7= 40
OTesav= 130

RETRY=  12.

. IFNOF  TESTVR

RONORG

173000
= 073000

.ENDC
: ESTABLISH ROM ORIGIN

;SAVE RO TO R7 IN 40 TO Se

;SAVE FIRST 12 DTE REGISTERS DLYCNT TO TOLlQT
; IN LOCATIONS 130-156

;00 12 RETRIES BEFORE HALTING

;ROM STARTS AT 773000
; IF TEST, START AT 73000 INSTERD

A — e - ——
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M3INDEC-11-DZBMD-J MACY1l 27(6B3) 2-MAY-77 1l:46 PAGE 98

0ZBMD.Pl1I ROM CONTENTS TARBLES
3976 : 001 .IF DF TESTVR
3977 : . =ROMORG-2
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-J MACY1]l 27(6B3) 2-MAY-77 11:4 PAGE 99
ROM CONTENTS ES

;BMB73H - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23’
HALT
.IFF
173000 .=ROMORG
00C .ENDC

- @ @ar o

MACY1l 27(bbb)

17-AUG-76

16:19 PAGE 2-2
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;17
.17333? 012700
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MACY1l 27(663)

ROM CONTENTS TRBLES
;BM873H - KL10 (POP-11)

S
L

;g.l
730.4 001007
7301 13
e
193052 000904

#

000200

o
g

ARy
]

B B B B s §d fs B (ot ot

LA R LR LA LA LA LB LA LB LB LA 1J

- - —— - — o —— o — . -

KO8

2-MAY-77 11:46 PAGE 100

256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(66b) 17-AUG-76 16:19 PAGE 3

.SBTTL EXTERNAL BUTTONS 81, #2, #3
: BUTTON 81 -- LORD USING SWITCH REGISTER

BUTONI :
RO,ROTOR7+0 :SAVE RO IN LOCATION 40

MOV SKR, RO :GET SWITCH REGISTER

BIT $8IT0,R0 : 1S LOW-ORDER BIT SET?

BNE ggroux vss-- LOOK AT CONTENTS

BR GSAV NO-- SAVE R1-R7 IN 42-56, GO TO ADDRESS IN RO (FROM SWR
: BUTTON #3 -- LOAD BOOT FROM Rxn FLOPPY DISK
bur

" LR RO sav 0AD FROM FLOPPY, UNIT O

R BUTONX 5 CODE FOR 5" BUTTONS

: REQUIRED POWER-FAIL VECTOR
} 10 24
Sonoac,m7

! BUTTON 82 -- LORD BOOT FROM RPOY DISK

éUTONE:
MOV BIT7,R0 :BIT 7 MEANS LOAD FROM RPQY4
: BR BUTONX sFALL INTO COMMON CODE
: RO IS SAVED IN RS AS THE PARAMETER WORD PASSED TO BOOT
: AND CONTAINS ONE OF THE FOLLOWING:
: T0-= IF F cn
: E%T 9 - 6 %ngn Axé Sﬁy DISK (OR TCl1 DECTAPE)
: IT7=1
: BIT 15 = 1 xmermm nmv
QUTW:
MOV RO, RS :SAVE PARAMETER FOR BOOT
ns*g RO & FT-ALIGN srceo rggw IN LOW BYTE
C $3%BITY,RO SPEED O, )
BHI 108 ;ves—- UNIT 1; um T0 USE
B CLR RO :NO-- USE
" SWAB RO :GET UNIT # IN LOW BYTE
BIC $4C7,RO 'TRIM TO 3 BITS 2, 1, O




M3INDEC-11-DZBMD-J
0ZBMD.P11

105705
100883

007028
Q07064 173304
007066 0OOOCH

325392050

MACY1l 27(663)

ROM CONTENTS TABLES

=5
By
QA
R

foov Bomn

5 B

- we

2-MAY-77 11:46 PAGE 10l

LO8

- ——

- . .- —

UNIT & IS IN RO-- CALL PROPER BOOT DEPENDING ON BIT 7

1STB
BMI

RS
RPBOOT

;WHERE SHOULD WE T _FROM?
;81T 7 = 1 -- BOOT FROM RPO4 DISK

! BIT 7 = 0 -- BOOT FROM RX11 IF IT EXISTS, ELSE TC1l

MOV

#TCBOOT, 4

;SET TIMEOUT TRAP TO TRY DECTAPE
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DZBMD. P11 ROM CONTENTS TABLES
4049 .BMB73H - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(666) 17-AUG-76 16:19 PAGE 3-1
405, 007070 00S037 ;173070 00S037 CLR & b '
R R, BN DS oae BR RXBOOT ;TRY FLOPPY FIRST



M3INDEC-11-DZBMD-J
ROM CONTENTS TRBLES

0ZBMD.P11

R SRS i

007074
007076
007100
007102
007104

4100

4101

4102

4103

4104

4105 007106

4106 007110

4107 007112

;BM873H - KL10 (POP-11)

AR L LA L LA LA L TR LA LB T LB 11

MACY1l 27(663)

177170

il

& %

-g
- o

N e S
143

§§§88

NO8

2-MAY-77 11:46 PAGE 103

256 WORD BOOTSTRAP ROM VERSION 3(23)
.SBTTL RX11 FLOPPY DISK BOOTSTRAP ROUTINES

! RX11 REGISTER DEFINITIONS

AXEPR= 177170 ;EXTERNAL PAGE ADDR OF FLOPPY
RXCS= axz : T FOR CSR
RR= BITI1S 3
RXTREQ= BIT? ! TRANSFER REQUEST
%= BITS ! TRANSFER

RXFUNC= BIT3'BIT2!BITI

;F TION:
Rebi D | bl

==
§
—on

; IRITE SECTW

?anoa REGISTER

RR= 16
RXGO= BITO
RXDB= @2 ?I-Pmposs DATA BUFFER REGISTER
NOTE THAT T aoor TRAP m TTEN IN LOGIC ocx
TEH IS T x gscr 5 E ; %EE!Y
IS RERD B
REGISTER USAGE:
RO -- READ FUNCTION WITH UNIT SELECT SET

Rl -- RADDRESS OF RXCS
gg --  RDDRESS OF RXDB

UNIT 8
Re T2 DARAMETER ORD SAVED FRON TNITIALIZATION

SP -- RETRY COUNTER

HERE TO BOOT FROM RX11 FLOPPY DISK-- UNIT # IN RO

APt Se VL VI CINIEI S W I W W Wl W B MW W W

XBOOT:
MOV SRETRY, SP sSET RETRY COUNT
MOV SRXEPA+RXCS,R1 ;RDDRESS CONTROL STATUS REGISTER FOR RX11
MOV RO,R3 :COPY UNIT
. BR RXRTRY sFALL Tmoucu RETRY CHECK
: HERE ON ERROR TO RETRY
RXRTRY A
: INDEFINITE RE RY?

s YES-- TRY FAI 4FULLY

TST RS
BMI RXRSET
DEC SP sNO-- DECREMEN: RETRY COUNT

MACY1l 27(6BS) 17-AUG-76 16:19 PAGE 4

———— . — ——— ——
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N3l g:ix-om-.gmt %Vl%{é!ﬂ) e-MAY-77 1l:4 PAGE 10

:ig 0071i4 0024945 ;173114 O0244S BLT RXEHLT ;GIVE UP IF RUN COUT

:ﬁ? : HERE TO START TRANSFER
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MACY11l 27(663)
ROM CONTENTS TRBLES

;BMB73H - KL10 (POP-11)

;173116

I;gléa 00000S
1731

.1731

;173124 001775
;173126
;in}as 010300
Exgxg 1%
1
11731

;s 173140 %
:173142 010102
;173144 01002¢
+ 173146

: 173146 105711
+173150 1
:173152 012712
ey
:173156 105711
;17318

;lgl 12712
;173164 |
;173166
;}ﬂ{i 032711
:1731 1
;173179 100744

333
So'et
=+
3

oo£EnNO
52
2

e B e o ot B o P et P fome
B
s

S

CO93

2-MAY-77 11:46 PRGE 10S

256 WORD BOOTSTRAF ROM VERSION 3(23) MACYLl 27(666)

RXRSET:

o RESET :CLEAR THE WORLD
S SRXDONE, (R1)  ;WAIT UNTIL RERDY FOR FUNCTION
BEQ :NOT YET-- WAIT
: BR %sar : JUST DO rmsr RERD
: HERE TO PERFORM RERD, UNIT # IN RO
RXPERF :
nox R3,R0 :GET UNIT 8
%v -zxum RO Em gsut UNIT 81
Ss:
BIS SRXRERD+RXGO,RO ;SET RERD FUNCTION
. MOV  RI,R2 :COPY ADDRESS OF RXCS
2 MOV RO, (R2)+ :START RERD FUNCTION, R2 NOW POINTS TO RXDB
" 1STB  (Rl) :RERDY?
BPL 108 INO-- WAIT
MOV 81, (R2) :GET SECTOR #
0% s1B (RL) ;READY FOR TRACK?
BPL 208 :NO-- WAIT
MOV 81, (R2) "SET TRACK #
308:
BIT SRXERR!RXDONE, (R1) ;DONE OR ERROR?
BEQ 308 :NO-- WAIT
BMI RXRTRY *YES-- ERROR IN FUNCTION
: RERD COMPLETED-- EMPTY SILO TO MEMORY
RXEMSL :
MOV SRXEMPT+RXGO, (R1) ;START EMPTY
- CLR RY :ALWAYS START TRANSFER AT LOCATION ZERO
" BITB  SRXTREQ!RXDONE, (R1) ;READY FOR WORD, OR TRANSFER DONE?
ge :NOT READY-- WARIT ;?ov: MORE
LRPC ooue-- GO TO L
MOVB  (R2), (RY)+ T DONE-- csr n BYTE rnon SILO TO MEMORY
BR 108 mn FOR NEXT BYTE

! REQUIRED POWER-FAIL VECTOR

- ——————— ————— ——— -

17-AUG-76 16:19 PAGE 4-1
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M3INDEC-11-DZBMD-J MACY1l 27(663) 2-MAY-77 11:46 PRGE 106
DZBMD.P11 ROM CONTENTS TRBLES

4166 3
4167 :
4168 007220

:}93 007222
4171

4172 007224
4173 007228

4175 § HERE ON ERROR RFTER RETRYING -- DISPLAY ERROR REGISTER AND HALT

FILLTO 224

17000 oo .
R M
fe o

HE

ROMORG, PR?
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DZBMD.P11 ROM CONTENTS TRBLES
:ﬁ :BM873H - KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(Bbb) 17-AUG-76 16:19 PAGE 4-2
4178 .
4179 + 179290 RXEH.T:
4180 007230 012711 ,..seou 12711 SRXRERR+RXGO, (R1) ;D0 A READ ERROR REGISTER FUNCTION
3}81 007232 000017 ;imaa 000017 e
4183 007234 0327il 21@ 032711 T BIT SRXDONE, (R1)  ;WAIT UNTIL ERROR RSSEMBLED
4184 007236 000040 ;173236 000OQMO
4185 gams : 173240 001775 BEQ 108 e
4186 007242 011200 ;173242 011200 MOV (R2) RO ‘GET ERROR REGISTER
4187 007244 000S41 ;173244 DOOSY! BR HALTED ‘HALT AND DISPLAY ERRORS
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M3IINDEC-11-DZBMD-J MACY1l 27(663) 2-MAY-77 11:46 PAGE 108

DZBMD.P11 ROM CONTENTS TRBLES
:ig :BMB73H - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYll 27(bbb) 17-AUG-76 16:19 PAGE S
:{gn . .SBTTL REGISTER SAVE ROUTINE
-ué ! REGSAV IS CALLED TO SAVE THE GENERAL REGISTERS RO-R?
3};:: : IN MEMORY AT 40-56 (LOCATION ROTOR?).

ME : s ROE:RO;;SR?m

4197 :

4138 : Rﬁ&w

3%33 : RET: <RETURN HERE)

:ea% : ALL REGISTERS RESTORED

4203 :

4204 : 173246 REGSAV:

::eegg 00724 010037 ;%732% 010037 MO RO,ROTOR7+16  ;SAVE RO RS PC IN 56
4207 %“EE: uuxnmnDDEE ;{;ﬁaesu MOV SROTOR7+16,R0 ;RO NOW POINTS TO Sb
u'aoqa" 007256 ouumuuqoss : 173256 010640 MOV SP, -(R0) :SAVE SP IN SM

4210 % 01 ;1% 1538 MOV RS, -(RO) :SAVE RS IN 52

¥oll 01 .1 1 MOV RY. -(RO) :SAVE RY IN S0

4212 007264 01 : 173264 010340 MOV R3.-(RO) :SAVE R3 IN 46

4213 007266 010240 ;1% 010240 MOV R2. -(RO) :SAVE R2 IN W

4214 007270 010140 ;1 010140 MOV RI'-(RO) :SAVE RI IN 42

42lS 007272 014000 ;173272 014000 MOV -(R0),RO :RESTORE RO FROM 40
4216 007274 000177 ;173274 000177 IMP JROTOR7+16 GO TO SAVED PC
4217 007276 0OYSS6 ;173276 004556
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M3INDEC-1i-DZBMD-J MRCY1l 27(663) 2-MAY-77 11:46 PAGE 109

0ZBMD.P11 ROM CONTENTS TRBLES
§g :BMB73H - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(bbb) 17-AUG-76 16:19 PAGE 6
:ee 1 : .SBTTL TCll1 DECTAPE BOOTSTRAP ROUTINES
uaaaa : TC11 REGISTER DEFINITIONS
:550 : 177340 YCEPR= 177340 :EXTERNAL PRGE ADORESS OF TC-11
422 : fcsT= ATUS RE =
4227 : m ?csroz= BITIS Ero !3,: Sﬁei
T : 1 TCCN=  Scemm= BITIS E REGISTER.
4230 : TCREV= gx T11 m%-gmscnou (TOMARD FORMWARD END-ZONE)
:S%é : TCUNIT= BIT10'BIT9'BITS ; T
4233 . TCROY= BIT? ; READ
..3“33"35 : TCFUNC= gm;gyszax;i ; g
423 : 1 - 1:3fn : “'5cx mg
E% ' TCG0= ;n'uE - R ’s%n
4239 : g : cxsn:a
:22::(1! ; b ss nscxsrzn
442 : REGISTER USRAGE:
443 : RO -- UNIT @
4o4M : Rl -- ADDRESS OF TCCM
:aewé : RS -- PARAMETER WORD SAVED FROM INITIALIZATION
447 : HERE TO START ROM T T FROM DECT RS IF
uwa-oe ; DECTAPE BUTTON scng 3‘.3-2@. IN CASE “PFLOPQ? EXISTS.
u'asaixt 007300 00S00C ;gmas:c 005000 tegoro: CLR RO HERE TO START WITH A FLOPPY, FROM UNIT O
4252 007302 00S00S ;173302 005005 CLR RS :
:ga : B TCBOOT ;GO BOOT
4255 : HERE TO BOOT FROM BLOCK O OF DECTAPE, UNIT & IN RO
- 12706 ‘ir 012706 tcgoor: MOV SRETRY, SP INIT RETRY COUNTER
S Eh R B O o o 1o conmo raise
- YL f H
B e i g
- . BR TCRTRY TRY IT
uasui : HERE ON ERROR TO RETRY
4265 :
4 ;173314 tcrTRY:
426 314 00S705 ;173314 ST RS - INDEF INITE RETRY?
- Jlg wo-og .u. 16 1 BHI 108 :YES-- TRY HARDER
426 005306 : 173 DEC 5P :NO-- DECREMENT COUNT
:g;? 7 002427 :173322 002427 08 BLT TCEHLT :T00 MANY-- GIVE UP

—— . e i -
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M3INDEC-11-0ZBMO-J MRCYLL 27(663) 2-MAY-77 11:4% PAGE 110
0ZBMD.P11 ROM CONTENTS TARBLES

4272 007324 00000S ;173324 00000S RESET ;CLEAR TCl11

4273 007326 010003 ;173326 010003 MOV RO,R3 :GET UNIT NUMBER

47y grgm % ;17§E£ 000303 SWARB R3 :T0 BITS 10-8

475 007332 01 173 010304 MOV R3,R4 :COPY FOR READ FUNCTION
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;BM873H - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYLl 27(666) 17-AUG-76 16:19 PAGE 6-1

MOV TCST-TCCM(R1),RQ ;GET STATUS REGISTER
BR HALTED ;AND STOP

N
2
goee
&
N
38

% 1% BIS $TCREV+TCRNUM+TCGO,R3 ;START TAPE TOWARD FOWARD END-ZONE (BLOCK 0)
10311 ,1 §1E§1E1§ MOV R3, (R1) e
: 173342 208:
% % 217 % ST (R1) : ERROR?
1 :1 1 208 :NO-- WAIT FOR sw-zoue ERROR
% 1 ;173346 005761 TST TCST-TCCM(RL)  :END-Z0NE UP YET?
E% :173350 177776
007352 100360 ;173352 100360 BPL TCRTRY :NO-- MUST BE OTHER ERROR
007354 012761 ;173354 012761 ' MOV #-256. , TCWC-TCCM(R1) ;SET WORD COUNT
007356 177400 ;173356 177400
007360 000002 ;173360 000002
: :NOTE THAT "RESET" CLEARS BUS ADDRESS REGISTER.
007362 0s270v4 ;173362 052704 BIS $TCREAD+TCGO,RY ;START READ, FORWARD
007364 00000S ;17336
007366 010411 ;{ 10411 - MOV RY, (R1) —
mm?m it%% : i?’ 105711 " T1STB  (RI) TnmsrusiIaToor:? i
; 173372 ;NO--
Qi WALl % % % B “gs-- BRRORT
1 217 1 BMI TCRTRY YES-- RETRY
007400 000460 ;173400 000460 BR CLRPC NO-- DONE-- GOTO LOCATION O
: HERE ON TC1l ERROR
173402 tcEHLT:
007402
007404
007406

;
&
:
;
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ROM CONTENTS TRBLES
‘lg ;BM873H - KL10 (POP-11)

[N N
000001
000002

e

B

e

S5
PP

N8 Thoo
o
—
n
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g
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55
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Rt
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2-MAY-77 11:46 PRGE 112

256 WORD BOOTSTRAP ROM

VERSION 3(23) MACY1l 27(666)
.SBTTL RPOM DISK BOOTSTRAP ROUTINES

! RPOM REGISTER DEFINITIONS

APEPR= 176700 ;EXTERNAL PAGE RDDRESS OF RPOY REGISTERS
RPCS1= TF
Sm& BITIN :?&3 W
RPMCPE= BIT13 ; PARITY ERROR
g”g%n: mx , no -11)
RPFUNC= ax 15! m-axra'aira g % Pgr.uom
2 }' . T
npm = b ; mm
RPREAD= 70 READ DATA
RPGO= BITO
RPDA= E E " :auum mlsﬂscm u.ou BYTE)
RPCS2= 10 c&'ﬁ%a. &o gY T?us REGISTER #2
RPUNIT= BIT2!BIT1!BITO ﬂ;f
RPDS= | ‘ VE tfmrus REGISTER
RPERA= BIT14 AT ACTIVE
RPER1= 14 M gc?sm 8l
RPFER= BITY : FORMAT
RPOF = OFFg STER
M22= BITI12 cT ua BIT) FORMAT
RPECCI= BITII xgg cC comscnou
RPDC= 34 IRED
! REGISTER USAGE
; RO -- UNIT
: Rl -- W; S OF RPCSI
: Re - A FOR RPOF: RPECCI (ECC INHIBIT), RPFM22 (22 SECTOR FORMAT)
: RS -- PARAMETER WORD SAVED FROM INITIALIZATION
: SP -- RETRY COUNTER
! HERE TO BOOT FROM RPQ4-- UNIT & IN RO
: START RPO4 GOING ON BOOT
RPBOOT:
SRETRY, SP :RETRY RETRY TIMES

MOV SRPEPAR+RPCS1,R1
MOV SRPECCI,R2
BR RPRTRY

; ADDRESS RPCS1 IN Rl
;SET ECC INHIBIT, 20 SECTOR MODE
;FALL THROUGH RETRY COODE

17-AUG-76 16:19 PAGE 7
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DZBMD.P11 ROM CONTENTS TRBLES
:352 : HERE ON ERROR TO RETRY
uﬁ s 173424 RPRTRY:
4 007424 005705 ;173424 00S70S ST RS : INFINITE RETRY?

4366 007426 100402 ;173426 100402 BMI 108 :YES-- TRY AGAIN
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M3INDEC-11-DZBMD-J MACY1l 27(663) @2-MAY-77 11:46 PAGE 114
0ZBMD.Pl11

4367

4390

SEanndthtnRataRIaRas

T

EEEEES
Bom Ionn

B 0 SR

g

Si”ﬁ
oLEn

007542

ROM CONTENTS TABLES
;BMB73H - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(6bb) 17-AUG-76 16:19 PAGE 7-1

.1 RETRY T EXHAUSTED?
% s B Beo YRS
21 000005 : %351 s 2AP! !
1 15 i 16 RO,RPCS2(R1)  ;SELECT PROPER UNIT
5{ 11 BIT SRPOVA, (R1) : 1S DRIVE AVAILABLE TO US?
sogss 51% 766 BEQ RPRTRY :NO-- TRY AGAIN
1 1{ ‘i 1 li MOV SRPPRST+RPGO, (R1) ;D0 'READ-IN PRESET' FUNCTION
%’ 5{ 1 CLR RPDC(R1) :SET CYLINDER O
@ E{ @ CLR RPDA(RL) ; TRACK 0, SECTOR O
1 5} i BIS R2, RPOF (R1) sSET INHIBIT ECC, 22-SECTOR FORMAT (IF FORMAT ERROR)
: Eifﬁg % MOV 8-256. ,RPHC(R1) ;SET UP WORD COUNT TO PROPER VALUE
000002 ;173474 000002
: :NOT mm gtr& ugr r:cczsnn ’,,3‘
12711 ;173476 012711 MOV SRPRERD+RPGO, 1) smm
000071 ;173470 000071
: 173502 c0s:
105711 ;1% 105711 TSTB  (R1) ; READY?
100376 ;1 BPL 208 :NO-- WAIT UNTIL IT IS
032761 ;173506 1 BIT SRPFER, RPER1 (R1)" ; FORMAT ERROR?
o014 17218 0000
21%1&» ‘geo 308 :NO-- TRY AGRIN
o ‘i 16 1 IS BRPFM22,R2 :YES-- TRY FOR 22 SECTOR FLAVOR
muuuu 217:45'.2235au gmmuuuu B8R RPRTRY : TRY RGRIN
: 173524 308:
032711 ;insa 11 BIT SRPTRE !RPMCPE, (R1) ; TRANSFER OR MBC PARITY ERROR?
59% 21@ 1 BNE RPRTRY -- ERROR-- TRY AGAIN
032761 :1 b1 BIT SRPATA! RPERR, Rpoémn :ATTN OR OTHER ERROR?
140000 ;173534 140000
12 ;1% 2
1331 317 1331 BNE RPRTRY :YES-- ERROR-- TRY RGAIN
: BR CLRPC :NO ERRORS-- GO TO LOCATION O
: HERE TO GO TO O
s 173542 LLRPC:
005007 ;173542 CLR PC ;JMP O

2 HERE ON ERROR FROM RPOY AFTER RETRYING-- DISPLAY DRIVE STATUS IN RO

.
L
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DZBMD.P11 ROM CONTENTS TABLES
w21 s 173544 RPEHLT:
ﬁg B7ede BARATS :f7sRdd BABATE WY PP
4y : BR HALTED
Y425 :
::as ;173550 HAL TED: ’
Jisp BB7eE8 BRR9%R 173229 9OB9%2 BT HaLTeD

; DISPLAY DRIVE STATUS
iR.1.P.

B4kv peao
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2-MAY-77 il:46 PAGE 116

256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(66b) 17-AUG-76 16:19 PAGE 8
.SBTTL INTERNAL BUTTON #4 -- DUMP AND BOOTSTRAP THROUGH DTE20
;

; DTE20 DEFINITIONS

: NOTE THAT ALL DTE20 REGISTER DEFINITIONS AND BIT DEFINITIONS
; ARE IN SDEF IN SYSMAC.SML

bresiz= 40 :EACH DTE OCCUPIES 20 WORDS IN EXTERNAL PAGE
DTEMAX= 4 :MAX OF 4 DTE’'S ON A POP-11
; BUTTON #4 -- INITIATED BY ’'-10 RELORD -11' BIT
QUTON‘I:
MOV RO, ROTOR7+0 :SAVE RO IN 40
MOV $10$,R0 :SET RETURN ADORESS IN RO
BR REGSAV :SAVE R1-R7

§ REGISTERS SAVED-- LOOK FOR THE DTE20 WHICH PUSHED THE BUTTON

’
| TSRS e AR TIE BITAN SR 9, i PR

: TO -10 BYTE COUNT TO10BC.
: NXM (TIME-OUT) TRAP IS USED TO SKIP NON-EXISTANT DTE20’S.
los:
CLR .noom:ss Locnnon ZERO
MOV (RS)+,R0 ;
MOV ‘§’* Rl g& ¥N R1
MOV (RS),R2 :
MOV 8218, (RS)+ :SET NXM mnp ADDRESS IN 4
MOV (RS),R3 :SAVE & IN R3
CLR (RS)' :SET PS FOR TRAP
: LOOP THROUGH ALL DTE’S
208:

MOV DLYCNT-DTESIZ,RY ;POINT TO DTE # -1'S DELAY COUNT REGISTER
: (WILL BUMP TO % O)
: HERE ON NXM TRAP-- RESET SP AND TRY NEXT DTE
2.8:

ces:

MOV #4,SP ;SET SP TO 4, STACK IS LOCATIONS 2 AND O

RDD #DTESIZ,R4 ;BUMP TO NEXT DTE'S EXTERNAL PAGE ADDRESS

————



e A &

;NO-- TRY NEXT DTE

B10

8701108, STAT-DL Y

RY
cas

1ST8
BIT

2-MAY-77 11:46 PRGE 117
BEQ

)

(

Vl#
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DZBMD.Pl11 ROM CONTENTS TABLES

4493 :BMB73H - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(66b) 17-AUG-76 16:19 PAGE 8-1
was" unnag uesug {% aesqiz CMP TO10BC-DLYCNT(RY), (PC) ;DOES THIS ONE HAVE 1365
333 . o IN IT'S TO -10 BYTE COUNT?
w8 007642 001365 ;173642 001365 BNE 228 s NO-- TRY ANOTHER DTE
@i: : WE HAVE FOUND THE DTE WHICH PUSHED THE BUTTON
4502 : ADDRESS OF DLYCNT REGISTER IS IN RY
msna W4 010315 ;173644 010315 ' MOV , (RS) :RESTORE LOCATION &
& % 810245 h%ﬁ 818@ MOV RS'_%, 2y
010145 ;1 010145 MOV Rl -(RS) : 2
4507 007652 010045 ;173652 010045 MOV RO, -(RS) : 0
loso'aE : SAVE FIRST 12 o;s n‘ggxsrms DLYCNT TO TOL1DT
32{? : "IN LOCATIONS 130-1
4512 007654 012700 ;173654 012700 ' MOV $DTESAV, RO :POINT TO SAVE ARERA
4513 007656 000130 ;173656 000130
42ls 007660 OL ik -
4516 Erma 51% CMP nouor-uvcumtém RO ; rmxgzm
4517 007664 000156 ;173664 000156
Eig 007666 | : 173666 103374 BHIS 298 sNO=- SAVE SOME MORE
4520 : RY= TO11DT+2
4oss ! SET RL= ; TATUS REGIST
4523 : = DIAG2 nzcxsrssn
qszssz ! DO 'DIAGNOSTIC RESET’ TO CLEAR DOORBELL AND BYTE COUNT
4526 : LOADED FLAG
ut.sasEE : 173670 . ADOX  DIAG2-TO11DT-2,RY ;R4 POINTS TO DIAG2 REGISTER
% 2 I8 i17%e m v RaR R
4531 74 012700 ixgm 1 MOV SDRESET,RO 52%3“ ag FOR *DIAGNOSTIC RESET’
4532 007676 000100 ;173676 000100
@ 007700 010021 ;173700 010021 MOV RO, (R1)+ sR1 POINTS TO STATUS REGISTER
4535 : REGISTERS:
#536 : RO™--  DRESET (D }c RESET FUNCTION)
4537 : Rl == gm (smrus ng? S RER)
4538 : R4 -- DIAG2 (DIAGNOS GISTER 82, WHERE DRESET IS)
we'.E«ocJEi A § »c 0 WILL NOW START NG -1
:?ué : 0 - b" gs “go }mx D, ne 10 u?ff"nmc ouiE DOORBELL.
4543 007702 1 ;173702 005061 CLR DLYCNT-STAT(R1) ;SET DTE20 FOR MAXIMUM DELAY (ZERO)
12ue 005061 173706 DOSOEL CLR  TOLORD-STAT(RL) :START DUMPING -11 MEMORY TO -10
ﬁ % %’i 5173% 177764 '
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D10

MACY1l 27(6B3) 2-MAY-77 1l:46 PAGE 119

0ZBMD.P11 ROM CONTENTS TRBLES

?
007712 032711

B

¥

s s STARTING AT LOCATION O
73715 032711 e BIT $TO110B,(R1) ;IS DOORBELL RINGING (TRANSFER COMPLETE)?

i1
il

fgﬁg W BEQ -- WAIT FOR

'] 100 MOV ﬂ’(m) :YES-- CLEAR LL AND ERROR FLAGS

R B RE IR R XXl AT



MAINDEC-11-DZBMD-J
DZBMD.P!1

4567

3

4571
4572

007754
007728
007738
00773

MACY1l 27(663)

ROM CONTENTS TABLES

;BM873H - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)

- P o ) pme
§
Poma P
-e

-

+

e

T

~
s
e

P e pe e e s P s Pt ps
~

2
&

ELD

2-MAY-77 11:46 PRGE 120

;  THE -10 WILL RING OUR

DOORBEL
; OF THE LORDED CODE AT LOCATION 0.

CLR
MOV

2

BIT

BEQ
CLR

MACY1l 27(66b) 17-AUG-76 16:19 PAGE 8-2
L, AND WE WILL START EXECUTION

TO11RD-STAT(R1) ;START INPUT TO LOCATION O
#IFLOP! <<-256.>87777>,T011BC-STAT(R1) ;256 WORDS, INTERRUPT

8TOL11DN, (R1)

40S
PC

; =10 WHEN DONE
; TRANSFER COMPLETE?
sNO-- WAIT UNTIL
GO TO L D CODE, STARTING AT

: LOCAQTION O



e — e — e+ p——

F10

17-AUG-76 16:19 PAGE 9

MACY1l 27(bbb)

5
@
=
&
— i
(¢ 7]
— o
—
M -
g 4 8
L ~O00000O0000000000000O000O0 OO0
E 4 o
= = - > - - 3 Iﬁﬁﬁﬁrﬂsmﬁﬁﬁﬁﬁmmmﬁm m.m Q
ﬂ ﬂﬁﬂﬂﬁm.Jﬁ“ﬁﬁﬁmﬂﬁmwmmﬂaﬁﬂma o W
W .............. - .
T th ]
- 2
a - TR » W

§3888888888888838888338888 883

R R RRRRRRbRED B

e ke R R D R R R e R e R R R R e e e ke kil 11
SRR IR IR IR IR IR IR IG IR IS IR IR IR IR IR I IR RIS IR IR IRIGIS oo

I
HHIHE

um mmmmmm%mmw@%% Forh m By %mmmmmmmwmwwmw

000001

MACY1l 27(663)

ROM CONTENTS TABLES

;BM873H - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)
: 174000

l

C-11-0ZBMD-J

Pl
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MAINDEC-11-DZBMD-J MACY1l 27(6B3) @2-MAY-77 11:46 PAGE 122
0ZBMD.Pl11 ROM CONTENTS TRBLES

9613 010000 MAP.YJ:
3 PR R
15 s .
4616 ‘agrfﬁ."nonfnoron ISON T0 THE
'BM873J - KL10 (POP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(663) 20-JAN-77 11:51 PAGE I

; .SBTTL TITLE PAGE
; .TITLE BMB73] =~ KL1O (POP-11) 256 WORD BOOTSTRAP ROM

COPYRIGHT (C) 1975, 1976, 1977 DIGITAL EQUIPMENT CORPORATION
ALL RIGHTS RESERVED

THIS 1S THE CODE TO BE ENCODED IN THE BOOTSTRAP ROM ON THE BMB873-YJ BORRD

MODULE : BMB73J
DATE: 3-SEP-76
RAUTHOR: TOM PORCHER

SERELRERREGELREES

AR AR LA LR LR LR TR T T LR 1)

— — —— —— —— ———— — —



B

EkEE

3

4667

4669
4670
4671

72
4673
4674
4675

4676
4677

46
4681

;

&

é&

FERGSER

MACY1l 27(663)
ROM CONTENTS TABLES

:BM873J - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACYll 27(663) 20-JAN-77 11:51 PAGE 2

1-0ZBMD-J

TR TR L LT R A L R AR L L L LR 1)

H10

2-MAY-77 11:46 PAGE 123

.SBTTL PARAMETERS AND MACROS
PARAMETERS
g B$$873= 173000 smm OF non
= 73000

¥ D$$BUG= T _g
s 8 ?‘"? ‘m'ar "55

T 74400
0358?3 iao :WDMGISTERS DLYCNT TO TO110T
R§SPON= 176700 :RPOY
F : 20 gcr (18 m FORMAT
F 192 SECTOR (16-BIT) FORMAT
RSSX11= 177170 :RX11 (FLOPPY D sx) suwos
T$$C11= 177340 :TC11 (DECTAPE)
DSSL11= =6?7560 :DL11 (REMOTE LORD LINE ) SUPPORT
DSSCMP :DOCMP STYLE (WHOLE HEADER) FOR DATA
: DEFINE RSSEMBLY CONDITIONS
! .ENRBLE AMA
.DSABLE GBL
LIST MEB
: MISC. MCALL’S
; .MCALL  CALL,RETURN
MACROS

MACRO TO FILL 10 A LOCATION (RELATIVE TO ROM ORIGIN) WITH ZERO BYTES

.MACRO FILLTO LOC
. IF DF BS$873
.IF_GE <LOC>-<.-BMB73)
IF G <LOC>-<.-BMB73>
IIF w

BMB73E
méPRINT (LOC>~-<.-BMB73> ;FREE BYTES AT LOC

.ENDC
"REPT <LOC>-¢.-BM873)
.BYTE 0
- IFFOR
.ERROR ¢.-BM873>-<LOC> ;BOUNDARY EXCEEDED AT LOC

Zenoc . .IF DF B$$873
CENDM  FILLTO




MAINDEC-11-D
0ZBMD.P11

4689
4630

ZBMD-J MACY1l 27(663)
ROM CONTENTS TARBLES

2-MAY-77 11:46 PAGE 124

I10
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MAINDEC-11-DZBMD-J MACY1l 27(b6J)
ROM CONTENTS TRBLES

;BM873J - KL10 (POP-11)

DZBMD.P11

LAER LR L LB LA LB LB LB LR LB LB LE LA LB LB LB LB L B L T T T -0 I 1Y

J10

e-MAY-77 11:46 PAGE 125

256 WORD BOOTSTRAP ROM MACY1l 27(663) 20-JAN-77 11:51 PAGE 2-1
: MACRO TO DO "MOV #XXX,DEST' OR 'CLR DEST’ IF XXX IS ZERO
; .MACRO MOVO  XXX,DEST

USE THIS MACRO WITH CAUTION, SINCE IT REFERENCES MEMORY
AND ALSO DOES NOT SET THE CONDITION CODES PROPERLY

.MACRO ADDX XXX, REG, 00D
$58=.

T s
- chD -(REG), -(REG)
.ENDC

.ENDC

.xrgg §x§+a :
’ Tg9° -(REG)
.IFF

-(REG), - (REG)

.IFEQ XXX
CLR DEST
.IFF
MOV XXX, DEST
.ENDC
LENDM  MOVO
: R T0 n REGISTER
; "‘&SPSm?E?’&: ?‘m’?’“
; TST G) -(REG) ; g
’ L
: CMPB -(asc) -(REG) : -2 (REGISTER MAY BE 0DD)
: DEC REG s =]
: (NOTHING> ; O
3 INC REG : 4
: TST (REG)+ : € .
; CMPB  (REG)+,/REG)+ ; 2 (REGISTER MAY BE 00D)
: CMP (REG)+ (REG)+ : 4
! ADD #XXX,REG : ANYTHING ELSE

.ENDC
.ENDC
. IFEQ XXX+1
DEC REG
. IFEQ XXX
$88=885+2
. IFEQ XXX-1
INC REG

.ENDC
. IFEQ XXX-2
.IF B <0DD>

i — ——— - - - - B . - e G——. e — -

- ——— ——— ————. — ————— . i et S—5.



MAINDEC-i1-DZBMD-J

MACY1l 27(663)

0ZBMD.P11 ROM CONTENTS TRBLES

4745 3
4746 :

T —

e-MAY-77 11:46 PRGE 126

TST (REG)+
.IFF

K10



e - et e . < <. s e, s~ G g = e -

L10
MINGEC-11-DZBID-] WACYIL 27(663) 2-MAY-77 L1:¥6 PAGE 127

Y747 ;BMB73J - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACYll 27(663) 20-JAN-77 11:S1 PAGE 2-2

Y748
4749 : (REG)+, (REG) +

s

IFB<ND>
(REG)+, (REG)+ :

Zfr $$S-.
ADD #XXX, REG
.ENDM  ADDX
cm:ml. BIT DEFINITIONS

E

IR
L AT

v

SR
cResss
e
- = OO0 0D 0D C0/OD €0 00O €0 C0 CDCD) €0 COCD> + =« = -
PRI

5t g bl Bl ) ) B ) b Dl D B Dt Bt =0 0

A~
o—o—oﬁ-;o—o—-o—

E

CPU REGISTER DEFINITIONS
177570

177776

PR?= 7%B8I7S

; SWI
; PRO
1 PRI

TCH REGISTER
CESSOR STRATUS WORD
ORITY

&
7

£
&
8
g
o




|
|
|
l

{
|

Pll
47&
ma
y
g
hia]
4755
4794
4795
479
4797
4798
4799
4800
4801
4802
4803
4804
4805
4806
4807
4808
4809
4810
4811
4812
4813
4814
4815
4816
4817
4818
4819
4820
1000C
4823
o1
=
010012
4828 010014
4829
4830 010016
4831
i
4836
4837
4838 81&20
4839 010022

; MAINDEC-11-DZBNO-]
0ZBMD.

LI T T TR T T T

AR AR LA LA LA LE LB LB LB TR TR TR TR X

g

8
§

boos10

i

001
002
173000’

; 173000’

001

002

001

000
173000’
; 173000’

1173308 000040
173rm

il 177570

173010’

; 173012 000001
173014’
173016’

000

! ESTRBLISH ROM ORIGIN

M10

WYI*&E?M 2-MAY-77 11:46 PAGE 128

~;81873J - KL10 (POP-11) 256 WORD BOOTSTRAP ROM MACYll 27(663)

20-JAN-77 11:51 PAGE 3

.SBTTL EXTERNAL BUTTONS #1, s2, #3

'IF OF B$$873
IF
START:
HALT
IFF .IF OF DSSBUG
F
%’?° é o?aﬁi%?“
stssﬂon
ol MOVO  PSSROM.RO :START AT ROM START
o éomzaaé;xnu—a(m) RGN
BLO 108 'NO-- BACK FOR MORE
I BM873+2000 :GO TO NEW CODE
y‘r .IF DF PSSROM
sroc .IF DF PSSROM
"ENOC ; .IF DF BSS$873
. BMB873:
: BUTTON 81 -- LOAD USING SWITCH REGISTER
'xr OF ReSGEV
010037 MOV RO,R$SGSV+0 :SAVE RO IN LOCATION 40
JIFTF ; .IF DF RSSGSV
013700 MOV J4SWR, RO :GET SWITCH REGISTER
032700 BIT #8170, RO : 1S LOW-ORDER BIT SET?
001007 BNE BUTONX : YES-- LOOK AT CONTENTS
JIFT : .IF DF RSSGSV
o?ggm Ayl nggs REGSAV :NO-- SAVE R1-R7 IN 42-56, GO TO ADDRESS IN RO (
Sl . (RO) :GO TO ADDRESS FROM SWR
ENDC ; .IF DF nsscsv

§ BUTTON #3 -- LOAD BOOT FROM RX11 FLOPPY DISK, OR TC1l DECTAPE, OR DL1l

00404

BUTON3:
CLR
BR

RO
BUTONX

:SAY LOAD FROM FLOPPY, UNIT O
GO TO COMMON CODE FOR 3 BUTTONS




N10O

MAINDEC-11-DZBMD-J MACY1l 27(B63) 2-MAY-77 11:46 PAGE 129
DZBMD.P11 ROM CONTENTS TRBLES
4840 ;
:etu : REQUIRED POWER-FAIL VECTOR
uglﬁ : 173024’ i FILLTO 24
’ ’ .WORD  BMB873,PR?

s 173024
0026 000340 ;173026 000340
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MAINDEC-11-0ZBMD-J n% 27(6b3) 2-MAY-77 11:96 PRGE 130
P11 ROM CONTENTS TABLES
& :BM873J - KL10 (POP-11) 256 WORD BOOTSTRAP ROM MACYLl 27(663) 20-JAN-77 11:51 PAGE 3-1
4e4a ! BUTTON 82 -- LORD BOOT FROM RPOY DISK
il . : BUTONZ:
% 'l ’ 012700 MOV $8177,R0 :BIT 7 MEANS LORD FROM RPQM
i1 000200
: BR BUTONX sFALL INTO COMMON COOE
: RO IS IN RS AS THE TER WORD PRSSED TO BOOT
;mcomnnsomorn:ruou;ng
46ed : 19z i "ﬁ“"“‘ REGESYCRISK (OR TCL1 DECTAPE)
-
i&? : gfr 7=1 L% m&u ﬁ
§Ehd : BIT 15 = 1 INDEF INITE RETRY
‘s Qi 0 17305 o PR RS jSAVE PARAIETER FOR BOOT
ye86b 01 1 :1 ’ x% ' ;5 5 GN FIELD IN LOW BYTE
&é giﬁ :{ ’ 1 é'%g 83#81TY, RO ;&?sﬁé 0, 1, OR 27
4869 0l 101001 ;1 " s 101001 BHI 108 s YES-- ugn IS UNIT TO USE
mmx 010046 (00S000 'i%: 005000 e CLR NO-- UNIT =0
4872 0100S0 000300 ;1 ’ 000300 SWRB RO sGET UNIT & IN LOW avrs
4873 010052 042700 i1 ’ 042700 BIC #1C7,R0 :TRIM TO 3 BITS 2,
mm 010054 177770 ;173054 177770 :
m‘ﬂ?ﬁ : UNIT # IS IN RO-- CALL PROPER BOOT DEPENDING ON BIT 7
4878 . 001 IF 7% RESPOY4
4879 010056 105705 173056’ 105 T1STE RS : WHERE suou.o WE BOOT FROM?
4880 010060 100SS1 173060’ 1%1 ?;1 RPBOOT :BIT 7 = 1 -- BOOT FROM RPOY4 DISK
& : 000 . ; .IF DF
%ueaa : BIT 7 = 0 -- BOOT FROM RX1l IF IT EXISTS, ELSE TC1l, ELSE OL1l
4885 : 001 .IF DF RSSX11
4886 : 002 .IF DF T$SCll
4887 gx 12737 ;1 ’ 0i2 000004 MOV $TCBOOT, 384 :BOOT FROM DECTAPE IF NO FLOPPY
1 So0sy i1 i
4889 01 i1
4890 010070 005037 ;173070° 005037 CLR 3k :SET PS OF TIMEOUT TRAP
4891 010072 000006 ;173072 DOOO0G
4892 ; .1IF NOF RSSTRY, MOV #40,SP :SET UP TEMP STACK
Ww ; oia n;; br IF or tssCi1
$EG5 : om.soor N :BOOT FROM ?o.u IF NO FLOPPY
4896 : cﬁs :SET PS OF TRAP
"&w : %2 ur NOF T:;t nov wo SP :SET UP TEMP smcx
; 1




Cll

MAINDEC-11-DZBMD-J MACY1l 27(Bb3) 2-MAY-77 11:46 PRAGE 13l
0ZBMD.P11 ROM CONTENTS TRBLES

4300 : e BB o pelE0O" ;B0OT FROM FLOPPY TO START

- T L)

*§ ; o $0LB0OT,3s4 ;80T FROM QLLL IF NO DECTAPE
N ; CLR iSET PS OF TIMEOUT TRAP

4306 : -1IE NOF RSgIRY, MOV #40,5P  L3ET UP TEMP STACK

4307 : 002 sL11



D1l

MRINDEC-11-DZBMD-J MACY1l 27(663) 2-MAY-77 11:46 PRGE 132

DZBMD.P11 ROM CONTENTS TRBLES
:% :BM873J - KL10 (POP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(663) 20-JAN-77 11:51 PAGE 3-2
4310 128?° :BOOT FROM DECTAPE TO START
4312 : 1%F b 65 T
4313 ; ool w ;B00T FROM DL11
ﬁig : e Wi, t&nggr Mist HAVE EITHER RX1l, TC11 OR DLIL
4917 : 001 } DPF nggh
4918 : 000 Enoc DF R$SX11



 MAINDEC-11-0ZBMD-J
. DZBMD.P11

. — . —— o — e e

LTI R E R R B BRI

"1919
4921

523

4927

FhsES

SRELTLEL

10078

010100
010102

010104

MACY1l 27(6b3)

ROM CONTENTS TRBLES

;BM873J - KL10 (POP-11)

LA L LA LB T LA LB B TR T TR TR T

b12706
000020

012701
177170

dos711

B -

; 173074’

;17 '

: 76 000020

; 173100’

173102 177170
003

; 173104’

Ell

2-MAY-77 11:46 PRGE 133

256 WORD BOOTSTRAP ROM MACYll 27(663) 20-JAN-77 11:51
.SBTTL RX1l1 FLOPPY DISK BOOTSTRAP ROUTINE

'IF DF RSSX1l
. RX11 REGISTER DEFINITIONS
RXCS= O o B 0FF§T FOR CSR
-

RxTREe= BITS masm REQUEST

S I

RXFUNC= na!anseam g;nc

RETeTs 2 g
a
RXWRIT= 4 ; mm croa
= b ; CTOR
oxcoe  XRERR= 16 : REGISTER
= 2 nu.?x -PURPOSE DATA BUFFER REGISTER

! NOTE THAT THE BOUTSTRAP IS WRITTEN IN LOGICAL BLOCK O
! WHICH IS TRACK 1, SECTORS 1, 3, 5, 7
: 1S RERD BY THE ROM.
! REGISTER USAGE
; RO -—- UNIT 8
: Rl - ;swgr RXCS
: Re - Fu opon WITH UNIT SELECT SET
: RY -- mz"?nE ss“: :n(% READ OR WRITE)
: RS -- PARAMETER WORD SAVED FROM INITIALIZATION
: SP -- RETRY COUNTER
! WERE TO BOOT FROM RX11 FLOPPY DISK-- UNIT # IN RO
'xr OF RSTRY
012706 MOV SRSSTRY, SP :SET RETRY COUNT
IFTF ; .IF OF Rssmv
012701" SRSSX11+RXCS,R1 ;RDDRESS CONTROL STATUS REGISTER FOR RX1l

. IF DF TS&CH'DS?LU
005711 (R1)
EN)C m}F OF T”CIIII '0$SL11

;RX11 EXIST?

; HERE ON ERROR TO RETRY

;FALL THROUGH RETRY CHECK

PAGE 4

O ——



F11

MAINDEC-11-DZBMD-J MACYLl 27(bb3) 2-MAY=77 11:46 PAGE 134

DZBMD.P11 ROM CONTENTS TRBLES
h L o BFROF ResTRY
qt.r;? 010106 00S70S ;173106' 06905 ﬂ@ A : INDEF INITE RETRY?
4376 0101:0 100402 173110’ 100402 RXRSET ' YES-~- TRY FAITHFULLY
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MAINDEC-11-DZBMD-J MACY1l 27(Bb3) 2-MAY-77 11:46 PAGE 135
DZBMD.P11 ROM CONTENTS TRBLES

:Ewma :BM873J - KL10 (POP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(663) 20-JAN-77 11:51 PRGE 4-1

4979 010112 ;173112 sP NO-- DECREMENT RETRY COUNT

4380 010114 % 1173119’ %’gf &? RXEMLT cxvc UP IF RUN OUT

4ag] : .ENDC ; .IF DF RSSTRY

@EE : HERE TO START TRANSFER

4985 : 173116’ ’ RXRSET:

g 010116 0O0000S ;i;gié(‘i: 000005 o RESET :CLEAR THE WORLD

4388 010120 032711 173120’ 032711 " BIT SRXDONE, (R1)  ;WAIT UNTIL READY FOR FUNCTION

4389 010122 0000N0 ;173122 0OOOMO

:3311: 010124 001775 ;173124 001775 BEQ 208 :NOT YET-- WAIT

4992 : HERE TO PERFORM RERD, UNIT # IN RO

mm 0101 11704 173128’ 11 MOVE  (PC),RY T TRACK/SECTOR OOP COUNT TO 2 %% MOV RO,R2

4995 gigig él)% ,{giaaé: é%% gioz RO, R2 § m? l !u THIS LINE *»%

wm 010134 012702 ;173134 012702 MOV BRXUNIT,R2 uon-zzno-- nssut UNIT sl

gy LIS (000 51741, 308

S000 010140 0S2702 ;173140 052702 " BIS SRXREAD+RXGO,R2 ;SET READ FUNCTION

ﬂ 010142 000007 ;173142 000007

5003 010144 010103 ; 173144’ 1 MOV R1,R3 :COPY ADDRESS OF RXCS

msm‘i 010146 moa%n ;}gigg; gigegg - MOV R2. (R3)+ :START READ FUNCTION, R3 NOW PCINTS TO RXDB

S006 010150 105711 ;173150 105711 " 1STB  (Rl) : RERDY?

8007 010152 1 :173152° 100376 BPL 408 iNO=- WAIT

5008 010154 012713 ;173154 012713 MOV 81, (R3) :SET SECTOR 8, TRACK & SECOND TIME THROUGH

10 010160 002304 ;inig,unuum C  RY jCOUNT DOWN SECTOR (1) TRACK (O)

sa;}é 8101@ %153% ;igisu: %153392 - %; 408 :TRACK TC SET STILL-- DO IT

5013 gmm 032711 173164’ 032711 " BIT mmsnxoom:,mn :DONE OR ERROR?

201 010128 BOII7E 173150, 100040 o one BEQ 508 ‘NO-- WAIT

553{; 010172 100748 ;173172 100745 BMI RXRTRY :YES-- ERROR IN FUNCTION

%ig : READ COMPLETED-- EMPTY SILO TO MEMORY

50250.‘-.'131 : NOTE THAT RY = 0 FROM RBOVE

5022 010174 012711 mm' d12711 MOV SRXEMPT+RXGO, (R1) ;START EMPTY

soasoaa 010176 000003 ,17 176 000003 -

6025 010200 132711 ;17 132711 " BITB  #RXTREQ!RXDONE, (R1) ;RERDY FOR WORD, OR TRANSFER DONE’

5026 010202 ;173aoa 000240

5027 gxoem oom; :173204" 001775 BEQ 60% s NOT nsnov-- m r

E-’oaasna'a }85?6 iﬁm ;};33595 : i??m %s ?'ﬁ?)’ccmn oous vrs QROH SILO TO MEMORY

8030 81021% 2 173212’ ooo;% BR 50§ ’ mn °§ BYT E

. . <~ S e e et

o —— — —— - — s ——— s ——

— — — - —



-J MACY11l 27(663)
ROM CONTENTS TARBLES

; 173219’
4 00S000 ;17321Y’
6 000425 ;17321e’ 001

H11

e-MAY=77 11:46 PAGE 136

; HERE TO START ROM TO BOOT FROM DECTAPE #

RS IF
; DECTRPE BUTTON WERE PUSHED, IN CRSE FLOPP? EXISTS.

"IF OF Tgﬁgéﬁs

" CLR RO
BR TCBOTO

000425
.ENDC ; .IF DF TSSCl!

;HERE TO START WITH A FLOPPY, FROM UNIT O
:BOOT FROM TAPE



MAINDEC-11-DZBMD-J
ROM CONTENTS TRBLES

;BM873J - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACYl1l 27(663) 20-JAN-77 11:51 PRAGE 4-2

ER R pane

So64

ERR

S069

S

0ZBMD.P11

A A LA LB L LA T LB TR 1]

; 173220’ BUTONQ:
. N

I11

MACY1l 27(B63) 2-MAY-77 11:4 PAGE 137

002 iF TF ; h?F RESX11

; BUTTON 81 (OPTIONAL) -- HALT, THEN LOAD USING SWITCH REGISTER

17 . sHALT

17325%’ - BR BUTONI ;B'.ﬁf LM AT SWR LATER
001 Efm .IF DF HSSALT

: REQUIRED POWER-FAIL VECTOR

; 173224" ‘ FILLTO 224
173004 173000" 'WORD  BM873, PR?
173556 000340

LIFT ; .IF DF RSSX11
: HERE ON ERROR AFTER RETRYING -- DiSPLAY ERROR REGISTER AND HALT

002 'IF DF ESSOSP

RXEMLT:
SRXRERR+RXGO, (R1) ;D0 A READ ERROR REGISTER FUNCTION
gg og;oori (R1) jWAIT UNTIL ERROR RSSEMBLED
Vv (R3),RO cer ERR I
| 58 HALTED mgﬂ DRESLSY ERRORS
001 .ENDC ; .IF DF ESSOSP
000 .ENDC ; .IF DF RSSX1l

A —
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MAINDEC-11-DZBMD-J MACY1l 27(663) 2-MAY-77 11:46 PAGE 138
DZBMD.Pl11 ROM CONTENTS TRBLES

S071 ;BM873J - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACYll 27(663) 20-JAN-77 11:51 PAGE S
.SBTTL INTERNAL BUTTON #4 -- DUMP AND BOOTSTRAP THROUGH DTE20

! BUTTON ®4 -- INITIATED BY *-10 RELOAD -11’ BIT

§§§§ ; A8 001 IF DF DSSTEORRSSGSV

010230 010037 010037 MOV RO,RSSGSV+0 ;SAVE RO IN 40

il '
010232 COO040 ;173532 000040
S081 010234 012700 7 . 012700 MOV sDTEDMP,RO :SET RETURN ADDRESS IN RO
; SAVE R1-R7

: 173234
010236 173622 ;173236 173622
H BR REGSAY
: 000 .ENDC ; .IF DF DSST208R$SGSV



SR BIRRSERER A% WA SR8 IR
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uunun nurun nuwn gidnanunondwnionun

Bt et Pt Pt Pt Pt Pt Pt Pt et Pt Pt ot Pt Pt et Pt et

e e e el

NN £WN -

— e c—— —

MAINDEC-11-DZBMD-J
0ZBMD.P11

.
’

D - ——— A et Sl

MACY1l 27(663)
ROM CONTENTS TABLES

;BM873J - KL10 (PDP-11)

K11

2-MAY-77 11:46 PAGE 139

256 WORD BOOTSTRAP ROM MACY1l 27(663) 20-JAN-77 11:51 PAGE b
.SBTTL REGISTER SAVE ROUTINE

'IF DF RSSGSV

BRORENAS KPLGECSIO DAY THR AEURE(Y REGISTERS Ro-R7

CALLING SEQUENCE:
B e
REGSAV

RET: <RETURN HERE>
ALL REGISTERS RESTORED

REGSAV:

o AR LA LA LA TR LA LA LR LA LB LL LN J

MOV RO,RSSGSV+16  ;SAVE RO RS PC IN 56
012700 MOV SBRSSGSV+16,R0 ;RO NOW POINTS TO 56
010640 MOV SP,~(R0) ;SAVE SP IN 54
818348 v Ra-(RD) i3V R3 1N 26
010340 MOV R3,-(RO) ;SAVE R3 IN :qs :
818748 HOv 'Z{R8) 120V RT IN 43
014000 MOV -(RD),RO RESTORE RO FROM 40
000177 IMP JRESGEV+16 G0 TO SAVED PC
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.BM873J - KL10 (POP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(563) 20-JAN-77 11:51 PAGE 7
; .SBTTL TC11 DECTAPE BOOTSTRAP ROUTINE
; 001 'IF OF TSSCIL

! 7C11 REGISTER DEFINITIONS

B o RIS

LA LB LB LB LB LJ

CERR= BITIS
. 1&6RTT= BlTibierrarerre m‘%&é"”’“ EUREGN PTG B
' TCROY= BIT? Mx

TCFLm"? 'BI Erl
éé;., i

cn%m:anam
‘T‘CGO=

TWE&IW

&Q LlﬁT GISTER

LA LR L L TR T T )
- - - wewewme W

TCWC=
000006 TCBA= b :BUS ADDRESS REGISTER
' ascxsrsg

¥ SR o o

- PARAMETER uom SRVED FROM INITIALIZATION
SP -- RETRY COUNTER

HERE TO CONTINUE WITH BOOT FROM UNIT O IF FLOPPY EXISTS, UNIT & IN RO

IF DF R$SX11

TCBOTO:

;1 ”
010272 00S00S 173272’ 005005 CLR RS -SET SWR PARAMETER TO ZERO, ALSO
CB0OT :ALL SET!

: BR T
; 001 .ENDC ; .IF DF RSSX1l
: HERE TO BOOT FROM BLOCK O OF DECTAPE, UNIT # IN RO

173274 ‘ IcB00T:
: 002 1 OF OSSLIL
010274 012737 ;173274 MOV  DLBOOT,3#4  ;IN CASE NO DTA, TRY DL1l

010276 173530 ;173276 17

; Jﬁ EPO&R’FDFDSSLH

010300 000004 ;173300

§

1 :173302" 7 MOV SRSSTRY, SP + INIT RETRY COUNTER
18305 806028 :17330% ooooo 0'27%®

. FTF ; .IF DF RSSTRY
010306 012701 173306’ 012701 MOV $TSSC114TCCM,R1 ;POINT TO COMMAND REGISTER

UnUIUIUIL gununian oo anuicidiuna oo o i niudniudn diiuioidi i nian
N3EELE R EOR I ESE SR RPN B S5 5F H ESH S S3BYERYBRUEBBYRREBNU8 oo

010310 177342 ;173310 177342
: BR TCRTRY sTRY IT
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DZBMD.P11 ROM CONTENTS TABLES
5172 ;
173 ! HERE ON ERROR TO RETRY
f;‘a + 173312’ ; Tgnrnv: |
1 . 003 .IF DOF RSSTRY'DSSL!I
§177 010312 10S011 ;173312 105011 CLRB  (Rl)

r

;STOP ALL TAPE MOTION, TRAP IF NO TCll
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; Eig :BM873J - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(663) 20-JAN-77 11:51 PAGE 7-1
| 2180 : ﬁg }r DEF nﬁm-omu
| ei8 01031y Dos7os : 173314 mxrmm RETRY?
‘ siaa oitms 100402 ,imxs' 100402 108 §-- TléY rm?sg .
sl -
B R BR B Rou e
| 8l : 001 . s .IF DF RSSTRY
éiw 1 000005 17384 000005 o RESET : :CLEAR TC11
gi«n §i% ums} 5{_4 ’ 1 110061 MOVE  RO,1(R1) s SELECT mopsn UNIT
’IIII' . 7_44 I.‘Il'
5191 010332 052711 ;173332° 0s2711 BIS STCREV+TCRNUM+TCGO, (R1) ;START TAPE TOWARD FOWARD END-ZONE (BLOC
gig 010334 004003 E{r ,004003 e
5194 01033 00S711 ;173336’ 005711 © 18T (R1) : ERROR?
6195 010340 100376 ; 173340’ 100376 BPL ;foos :NO-- WAIT FOR END-ZONE ERROR
gw Sigﬁ : 5171 a'1 005761 ST CST-TCCM(R1)  ;END-ZONE UP YET?
gig 010346 100361 ;173346’ . 100361 BPL TCRTRY sNO-- MUST BE OTHER ERROR
5200 010350 012761 ;173350’ 012781 MOV #-256. , TCWC-TCCM(RL) ;SET WORD COUNT
5201 010352 177400 ;173352 177400 -
5202 010354 000002 ;173354 000002
5203 . .NOTE THAT "RESET" CLEARS BUS ADDRESS REGISTER.
So04 oinass 042711 i; ’ 042711 BIC $TCREV, (R1) :SET FORWARD MODE
msaus 31(::45..?“3EIJ nx”m“x? :1 S 112711 MOVE  STCRERD+TCGO, (R1) ;START READ, FORWARD
5207 010364 00000S ;173364 00000S
1 1 17330 w57 B 1ete (AL
3‘1’3 81% 1%% 51;3%' &3% 931. i no-- lﬁxrugo& MORE
6211 010372 00S711 ;173372' 005711 ST ' YES-- ERROR’
6212 010374 100746 173379’ 100746 BMI rcmnv ' YES-- RETR
%a 010376 00S007 173376’ 005007 CLR PC :NO-- oore-- GOTO LOCATION 0
%E : HERE ON TC1l ERROR
17 ; 002 ' IF DF ESSDSP
18 5 ey OV TCST-TCONGRI),RO LGET STATUS REGISTER
525? ' ; :AND STO
2555 ; 085 -ENGE ¢ ir B 5!28
|
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ROM CONTENTS TRBLE

;BMB73J - KL10 (POP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(663) 20-JAN-77 11:51 PAGE 8
.SBTTL ERROR HANDLING

: 001 .IF DF RSSTRY
; 002 %f'r OF ESSOSP
: ; 173400’ 1IF i T:
; 173400’ % F 11, | £
: 173400’ J1IF OF TSSC11, TCEWLT:
: 173400° JIIF 11, DLEMLT:
: 001 .ENDC ; .IF DF ESSDSP
: 173400° HAL TED:
10400 000000 173400’ 000000 HALT :DIE
10402 000776 ;173402 000776 BR HALTED :STAY DERD
: IFF : -{‘ RSSTRY
: 11F OF ssg.o ERROR ; CANNOT HAVE ESSDSP WITHOUT RSSTRY

: 000 .ENDC ; .IF DF RESTRY
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@g :BMB73J - KL10 (POP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(663) 20-JAN-77 .1:51 PAGE 9
8244 : .SBTTL RPOY DISK BOOTSTRAP ROUTINE
aﬁs . 001 ;xr OF RSSPOM
! RPOM REGISTER DEFINITIONS
. m 1= ; F
258] ; 1= Borre= mITIN ,m B3R
5262 : RPMCPE= BIT13 ; PARITY ERROR
g : m {r 1 ; (ro -11)
5255 : RPFUNC= axrszamsam-ai ax%x g«cnw
2535 Rwllz & | RE0E LD
5258 ; RPREAD= 70 ; m mm
5255 : 5 5%0: BITO ,
2561 : RPOR= 6 : H ?n SECTOR (LOW BYTE)
5262 : RPCS2= 10 e g % &o msus REGISTER #2
2564 : RPDS= et o 4 TATUS REGTSTER
= R
5267 ; RPER1= 14 ;E‘EA& GISTER 81
2569 : ek BT OPRET RECISTER
5270 ; * Brwee- pini2 Egg%crg (16 BIT) FORMAT
5271 ; RPECCI= BITI1I s INWIBIT Ecc CORRECTION
5272 : RPDC= *DESIRED CYLINDER
5273 ;
5274 :
5275 : REGISTER USRGE:
5276 : stla -~ UNIT 8 e
sensaa : RS -- m' EQnE?son RPOF : apsccx (ECC INHIBIT), RPFM22 (22 SECTOR FORMAT)
5279 : gg - 5& SAVED FROM INITIALIZATION
%o : -- RETRY COUNTER
2585 :
5283 : WERE TO BOOT FROM RPO4-- UNIT & IN RO
.r.aas:EEE : START RPOM GOING ON BOOT
2588 - .1r ReSTRY
6289 010404 012706 ;1734904' 01 MOV $RSSTRY, SP :RETRY RETRY TIMES
g - > 0020 vk . .IF OF RSSTRY
oxgm 012701 n-ug' 012701" ° MOV SRSSPOY+RPCS1,RI : ADDRESS RPCS1 IN Rl
5293 010412 176700 ;173412 176700 > aFin i
%& o10414 O12702 ;173419 amSZ o MOV SRPECCI,R2 :SET ECC INMWIBIT, 20 SECTOR MODE
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DZBMD.P11 ROM CONTENTS TRBLES
S29% 010416 004000 ;173416 004000
5297 : 002 .ENDC ; .IF DF FSSM2O3FSSMe2
; BR RPRTRY ;FALL THROUGH RETRY CODE

332 ;

2300 ! MERE ON ERROR TO RETRY
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11 ROM CONTENTS TRBLES

;BM873J - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACYll 27(663) 20-JAN-77 11:51 PAGE 9-1

2

)

oo

;: 173420’
IFT IF DF RSSTRY

sy §

10420 ¢ : 173420 RS ;INEINITE RETRY"
13122 % ;1@53- xm@ RPRSET Goe rsv
R BN R e four R i e

31 : 3 001 . : .IF DF n&mv Y
53{% : HERE TO GO ON WITH RPOM
§w ;ggg' ; RPRSET:

1S 010430 00000S ;1 ’ 00000S RESET | : 2AP! !
53{9 oimaa uoufé i az'mw 110061 MOVE  RO,RPCS2(R1)  ;SELECT PROPER UNIT #
gxa 813& 5'1’3911 51;?&' 012711 MOV SRPPRST+RPGO, (R1) ;D0 'RERD-IN PRESET’ FUNCTION
6319 010440 000021 ;173440 000021
5325320 oimm 005061 ;1mua'm 005061 CLR RPDC(R1) :SET CYLINDER O
saaé gw-ﬂs % : ’ 005061 CLR RPDA(RL) : TRACK 0, SECTOR O
6323 010450 000006 ;173450 onoggg o oty bl
'.;:sasEaa 010452 0S0261 ;173452 050261 _—_ BIS R2,RPOF (R1) :SET INMIBIT ECC, 22-SECTOR FORMAT (IF FORMAT ER
53275326 010454 000032 ;173454 000032 -
5328 : 003 .IF OF rgsnao
5329 : SRPECCI,RPOF(R1) ;SET ECC INHWIBIT, 20 SECTOR FORMAT
S330 : 002 .ENDC ; .IF DF FSSM20
5331 : 003 .IF OF F$$M22
6332 ; BIS SRPECCI+RPFM22,RPOF (R1) ;SET ECC INHMIBIT, 22 SECTOR FORMAT
= 2 08+ B FiEStes
?3% 010456 012761 ;173456’ 61 aga.,mcmn :SET UP WORD COUNT TO PROPER VALUE
633 010460 177400 ;173460 177400
6337 010462 000002 173462 000002
5338 : :NOTE THAT IT IS NOT NECCESARY TO SET UP BUS
6339 : ADORESS, SINCE IT IS O msn READ-IN PRESET
B340 010464 012711 ;173464’ 012711 MOV nmenmhpco (R1)’ ;START RERD FUNCTI
&é 010466 000071 ;i%,mx

3 010470 105711 173470’ 1 " TSTB  (Rl) s READY?
g" 010472 100376 ;1;;:72' 00345 BPL 208 :NO-- WAIT UNTIL IT IS
§345 . IFT : .IF DF FSSM20SFSSM22
6346 010474 032761 ;173479 83276] BIT SRPFER,RPERL(R1) ;FORMAT ERROR?
5347 ux% 000020 ;1734;8000030
5348 31 000014 ;17 000014
€349 010502 001402 ;173?.02' 001402 BEQ 308 sNO-- TRY AGAIN
6350 010504 :173504' 052702 BIS BRPFM22,R2 'YES-- TRY FOR 22 SECTOR FLAVOR
6351 010506 010000 ;173506 010000
53535352 : whatgd 001 .ENOC ; 3(11; DF FSSM203F$SM2
6354 010510 032711 :173510° 032711 o . SRPTRE'RPMCPE, (R1) ; TRANSFER OR MBC PARITY ERROR?

—— S — ——
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S367

S369
8370

B R R

010sie
010S1M
10516
10520
1052
010SeM

010See

QBIMT
03276

1
1335

88=
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001341 BNE RPRTRY -= ERROR-- TRY AGAIN
032761 BIT SRPATA!RPERR, RPDQ(RI) ;ATTN OR OTHER ERROR?

-= ERROR-- TRY AGAIN

001335 BNE RPRTRY
: oﬁs-- GO TO LOCATION O

: BR CLRPC
'ENDC ; .IF DF RSSPOM
: HERE TO GO TO O

; CLRPC:
005007 LR PC I 0

HERE ON ERROR FROM RPO4 AFTER RETRYING-- DISPLARY DRIVE STATUS IN RC
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Gle

:BM873J - KL10 (POP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(6b3) 20-JAN-77 11:S1 PAGE 3-2

- &% @s Se @

00C

00l #E&DFT':ESSOSP

MOV  RPOS(R1),RO

BR HAL TED
.ENDC ; .IF DF ESSOSF

;DISPLAY DRIVE STRTUS
;R.ILP.
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;BM873J - KL10 (POP-11) 256 WORD BOOTSTRAP ROM MACYll 27(663) 20-JAN-77 11:51 PAGE 10
.SBTTL DL11 ARSYNCHONOUS LINE BOOTSTRAP ROUTINE

. 001 'IF OF DSSLII
: DL11 REGISTER DEFINITIONS
: OLRCSR= 0 :RECIEVER CONTROL/STATUS REGISTER
: SLRDM= BIT? .
: DLRBUF = CIEVER DATA BUFFER

; DL11 BOOT IS OF THE FOLLOWING FORMAT:
; . (DLE><CCL><CC>¢<FILL>¢... DATA ...>

SS
RS -- PARAMETER WORD SAVEC FROM INITIALIZATION
SP -- STACK POINTER (STRCK AT S004-)

START HERE TO BOOT FROM DL1!

! WHERE (DLE> IS s 220(8)

: 1>, ou(v’ﬁ"c nmc G BYTES OF THE BYTE COUNT FOR THE
; EILL tg%am?ga xgﬁt:wom»:fsé’;E T (ohocw rnemwlm)

: nc D%:m -8IT DATA OF Lgﬁcm DETERMINED BY

! REGISTER USAGE:

: B S5 OF DLRCSR

; R® - OF “DLCHAR™ ROUTINE

; R3 -- BY T

: RY -- MEMORY

117 . TONG:
;17333%' BOOT:
010530 012701 173530’ 012701 MOV s0$SL11+DLRCSR,R1 ;GET DL11 EXTERNAL PAGE ADDRESS
010532 177560 ;173532 177560
Sl'ﬁ 11706 ;1;33&' 11706 MOV (PC),SP ser rsm STACK AT S004- ### CLR R4 MUST BE NEXT
1 'l ’ CLR RY RESET MEMORY ADDRESS FOR DLCHAR ### DO NOT MOV
010540 012702 173540’ 012702 MOV $DLCHAR, k2 :SET ADDRESS OF GET CHARACTER ROUTINE
010542 173610 ;173542 173610
;17%’4‘!' 108:
» 173544’ CALL  (R2) :GET A CHARACTER
010544 004712 173544’ 004712 JSR PC, (R2)
i%é 1 ‘i? ’ 124427 CMPB ' -(RY), %220 :DLE?
’
1 1 i1 ’ 001374 BNE 108 :NO-- KEEP ON LOOKING
; 002 .IF OF DSSCMP
: 173554 CALL  ~(R2) :GET TWO BYTES
010554 004742 ;173554 004742 JSR PC,~(R2)
; IFF ; .IF OF ossagp
: (R2) :GET TWO
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0ZBMD.P ROM CONTENTS ES

5432 : CALL  (R2) . BYTES

5433 . mr .IF DF DSSC

§“§ 010556 014403 173556’ Oi 28 -(RY),R3 :GET BYTE COUNT

Y " FT : .IF DF DSSCMP

5436 010560 (42703 173560’ 42708 BIC $BIT15'BITI4,R3 ;CLEAR QSYNC AND SELECT BITS

§437 010562 140000 ;173562 140000
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DZBMD.P11 ROM COMTENTS TARBLES
Esg :BM873J - KL10 (POP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(663) 20-JAN-77 11:51 PAGE 10-1
: 173564' CALL  (R2) :SKIP TWO MORE BYTES
SY¥l 010S6M 004712 173564’ 00N712 JSR PC, (R2)
£ fres 158 e gl oo o
ik W 2l BR BRI
. ’ s ¢+
Mumes B g B st wx 10 0
S48 ; 'x A IFTF 5 JE OF DSSCHP :
1 e s B ey Bwdf  mAcewm
o NEE X @ B B E g
E4EY 01% 005007 173604’ oos%; Efn Sg' 2“‘55 GO TO LOADED CODE
g@ ! oLcmnRI- GET CHARACTER FROM DL11
E:gg : RY -- W?ﬁ g u&s TO STORE CHARACTER, INCREMENTED
g:gtl: ! CALL DLCHAR-2 FOR TWO BYTES (DSSCMP ONLY)
Sung ; VIFT ; LIF
5463 :173606" ' il D’%&L (PC) :GET A BYTE, THEN ANOTHER
G464 010606 004717 ;173606 004717 ISR PC, (PC)
SHeS ; 001 .ENDC ; .IF DF DSSCMP
5466 :173610° m.cmn.
7 010610 1%% ;17§xg' 1057#’ TSTB  (R1) : RERDY uxm A CHARACTER?
468 010612 1 1173612’ 1003 BPL DLCHAR :NO-- WAIT SOME MORE
5469 g}giz % ;imiw-m 116124 MOVB  DLRBUF-DLRCSR(R1}, (R4)+ ;YES-- STORE THE CHARACTER
E:n i1 ’ RETURN :AND RETURN FROM DLCHAR
010620 000207 :173620° RTS PC

S47¢ ; 000207
S473 : 000 .ENDC ; .IF DF DSSL11
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" :BM873J - KL10 (POP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(663) 20-JAN-77 11:51 PAGE 1l
: .SBTTL DTE20 DUMP AND BOOTSTRAP ROUTINE
ss:;g ; 001 .IF DF DSST20
ﬁ : DTE20 REGISTER DEFINITIONS
000000 OLYCNT= O :DELAY COUNTER
S483 m 5 o:rosgr/sxmni WORD 3
gg =56
S486 mia ENAD1= ig xL-w mv ADDRESS 1
N RN
g:g 000014 T0108C= 14 -1 }'E ) coun
483 000016 TOL1BC= 16 0 -1l
sugo m -w nm u WHEN DONE

g’_o—“-‘
= L

FLU" IT1S *NT
ggT’H
T BYTE (
i
GISTER l

SET= BITE
;

188 Bt
pmca: 36

b
B2

: mxsmms n:cxsm
; -1

ERCH&TE 8?2[,?1&‘ SOW IN EXTERNAL PAGE

' MERE TO DUMP -11 MEMORY AND/OR BOOT -11 THROUGH THE DTE20

; 002 IF OF
; 173622’ ?ﬁ?
; RSSGSV

001 E .IF DF RSSGSV
REGISTERS SAVED-- LOOK FOR THE DTE20 WHICH PUSHED THE BUTTON
THE DTE WHICH PUSHED THE BUTTON SHOULD HAVE THE DOORBELL
nsncmc AQ HA\E 7»5 &II 1365 (OCTAL) IN IT'S

-10 BYTE COUNT T01

NXH (TIME-OUT) TRAP IS USED TO SKIP NON-EXISTANT DTE20'S.

% T ﬂ&‘[-ﬂgm

R

un
o

PN e
OO U £ Wh—-0O

CRMALAAR (hAR

EEREEEE

010622 00S00S ;173622° :POINT TO LOCATION O
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. 5530
553

2

.
823

A

VRN A

Bes

010646
010650

000
B e e

SRSPEE B BER

01

000000

e e e e

1-0ZBMD-J

MACY11l 27(663)

ROM CONTENTS TRBLES

;BM873J - KL10 (POP-11)

ol == 1TE DT TR TR TR TR TE 1
|l and

5} —

&

i3

002
;17
$17
,1?%3‘! 173646
:
i 173642

: 1736M
s 173644 174340

; 173646°

; 173646
;173650 000140

Ml2

2-MAY-77 11:46 PAGE 1S4

256 WORD BOOTSTRAP ROM MACY1l 27(663) 20-JAN-77 11:51 PAGE 11-1

JIFF 5 JIF LT <ssso -400)
nxlgoy o :SET TO LOCATION 4
( )+°305P ;Poxmlr ST,‘}% WE'LL USE
%v )+.R1 Eg& 1776 IN Rl
—— xr s ss" Rrg :POINT TO TIME-OUT TRAP VECTOR
011 n39 (RS),R2 -GAVE 4 IN R2
0127 MOV 8218, (RS} + :SET NXM TRAP ADDRESS IN 4

Bodste S I 1381°p8 F0R Trep

: LOOP THROUGH ALL DTE'S
.

012704 MOV $DSST20+DLYCNT-DTESIZ,RY ;POINT TO DTE # -1'S DELAY COUNT REGIST

: (WILL BUMP TO 8 0)
: HERE ON NXM TRAP-- RESET SP AND TRY NEXT DTE

s
JIFT F DF SSSOTE
AF Lf <ssson-:-uoo>

012706 MOV 8SSSDTE+10,SP  ;SET STACK TO SAVE AREA, WITH ROOM FOR FTL STK T

IFF xr LT <SSSDTE-400>
TE+4,5P  ;SET STACK TO REGISTER SAVE ARER
.ENDC xr LT <S§SDTE-400>
JIFF ;' .1F DF SSSDT
MOV #2000, :GET TEMP STACK (SAVED ABOVE)
JIFTF ; ag OF SSSOTE'
062704 ADD $DTESIZ, R4 :BUMP TO NEXT DTE'S EXTERNAL PAGE ADDRESS
105704 TSTE  RY TH s r
el SR BB e
100770 BMI ovsn uum A DTE
032764 BIT 8701108, 573“ SL%NT(R:‘ o%mm RINGING?
001770 BEQ 228 NO-- TRY NEXT DTE
026417 CMP T0108C- m.vcnnm! (PC) ;DOES THIS ONE HAVE 1385

; IN IT'S TO =10 BYTE COUNT?
: ¥%% THIS NEXT INSTRUCTION BETTER BE R 1365 !!! #x#

7
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010676 001365 ;173676’ Qmass BNE 22 :NO-- TRY ANOTHER DTE
: WE HAVE FOUND THE DTE WHICH PUSHED THE BUTTON
! ADDRESS OF DLYCNT REGISTER IS IN RY

AR

S590
S59. 013700 010315 ;173700° 010315 MOV R3, (RS) ;RESTORE LOCATION 6
S592 010702 010245 ;173702’ 010245 MOV R2,-(RS) : 8

. —— ———— - ——— o —
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ggqa :BM873J - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(663) 20-JAN-77 11:51 PAGE 11-2

5595 IFF ; .IF OF 1€

%% : ' "Mov & i (g) : AND 1776

' m ) ; L Ll . lm

5598 : IFT : .IF te

6599 003 .IF L} <SssOTE-400>

S600 010704 010145 173704’ 010145 R1,-(RS) s RESTORE 2

% 010706 010045 ;173706’ 010045 MOV RO, - (RE) : AND O

5603 : SAVE FIRST 12 DTE REGISTERS DLYCNT TO TO11DT

S60M : "IN LOCATIONS 130-156

S606 010710 012700 ;1;3;10' 812700 MOV $SSSOTE, RO sPOINT TO SAVE RREA

8607 010712 000130 ;173712 000130

2603 00714 012420 :i7arie’ 01 2wy e A REGIST

gxuu! 010716 :173716" 025% CMP noubrﬁvcmséﬁﬁ,m ;rmxgﬁm

S611 010720 000156 ;173720 000156

Sbl1e : IFF ; .JF LY (SSSE"[E )

%{3 ’ - cHP -(SP),-(SP) :BACK DOWN TO START OF SAVE AREA

5615 : T MoV (R¥)+, (SP)+ : A REGISTER

5616 : CHP nou T-DLYCNT+S§%¥E.SP ;?mxsrco?

5617 : 002 .ENDC ; .IF LT <SSSOTE-400)

gig 010722 o337y ;173722 103374 BHIS 298 :NO-- SAVE SOME MORE

5620 : RY4= TO11DT+2

5621 :

5622 : GET Rl= STATUS REGIST

% : R4= DIAG2 REGISTE

5625 : DO 'DIAGNOSTIC RESET’ TO CLEAR DOORBELL AND BYTE COUNT

5626 : LORDED FLAG

f.;:,:e:aSEE . 173724’ ; ADDX  DIAG2-<TO11DT+2>,RY ;R4 POINTS TO DIAG2 REGISTER

5629 010724 00S724 ;173724 005724 537 (RY)+

5630 . JIFF ; .IF DF SSSDTE

5631 : ADDX oxw-ol.vcm R4 ;POINT R4 TO DIRG2 REGISTER

5632 . 001 .ENDC ; .IF DF SS§"

8633 010726 010401 ;173726’ 010401 MOV SO DOE

5634 010730 012700 ;173730 012700 MOV coﬁsscr,ao ;szrw no ron 'DIAGNOSTIC RESET’

863 010732 000100 ;173732 000100

S636 010734 010021 ;173734 010021 MOV RO, (R1)+ :R1 POINTS TO STATUS REGISTER

se;:aaE % : REGISTERS:

5639 : RO -- T (DIAGNOSTIC RESET FUNCTION)

5640 : Rl -- STAT (STA GISTER)

%35 : RY -- DIAG2 toxngaos IC REGISTER #2, WHERE DRESET IS)

5643 : THE -10 WILL NOW START READING -11 MEMORY, RS SOON RS WE

%g ; THE TO -10 ADDRESS. WHEN FINISHED, THE 210 WILL RING oun oooaaen.L

Sed6 010736 005061 ;173736’ bos061 CLR OLYCNT=STAT(RL) ;SET DTE20 FOR MAXIMUM DELAY (ZERO)




MAINDEC-11-DZBMD-J
0ZBMD.P11

42
48
Sb49
3
53

SbSH

812

010794

10746
10750
0107se

MACY1l 27(663)

CONTENTS TRBLES

=

: : 1777%N4
:igﬁg 177764
; 173746’
s 173746

; 173750 004000
; 173752’

. ——— e — . ——— — -

Cl3

2-MAY-77 11:46 PAGE 157

00S061

032711
001775

CLR

BIT
BEQ

TO10RD-STAT(R1) ;START DUMPING -11 MEMORY TO -10
; STARTING AT LOCATION O

8701108, (R1)
3U8

; IS DOORBELL RINGING (TRANSFER COMPLETE)”?
;NO-- WAIT FOR DOORBELL
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DZBMD.P11 ROM CONTENTS TRBLES
g .BM873J - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACYll 27(863) 20-JAN-77 11:51 PAGE 11-3
010754 010014 ;17375%’ ommu RO, (RY) s YES-- CLEAR DOORBELL AND ERROR FLAGS
%ai“ : NOW_THE -10 WI c;vs gs ?ss WORD aoovsmm 10 as RERD
U INTO -11 TING AT LOCATION O N FIN ?(
5661 : MWE WILL STAR CUTION OF THE LOADED CODE AT LOCATION' O.
! 1 1 ;1 ’ dosoe1 TO11RD-STAT(R1) ;START INPUT TO LOCATION O
%ﬁ 81% % i1 177766
ﬁ 818;? 0 ;xg;tgz' 012761 MOV $IFLOP! <<-256.>3BCOUNT> , TO11BC-STAT(RL) ;256 WORDS, INTERRUPT
10764 1 1173764 107400
5667 010766 177762 ;173766 177762
5668 : : =10 WHEN DONE
%gg 17 » 40S8:
010770 105711 ;17377;8' 105711 TSTBE  (Rl) : TRANSFER commv
5671 010772 100376 173772 1003 BPL 40§ NO-- WA wgort
552;5 010774 00S007 :17377% 00S00 CLR PC GO TO LOADED CODE, STARTING AT
5674

000

: Locnnbn 0
.ENDC ; .IF DF DSS$T20
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MAINDEC-11-DZBMD-J MACY1l 27(663) 2-MAY-77 11:46 PAGE 159

DZBMD. P11 ROM CONTENTS TABLES
gg .BM873J -KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(663) 20-JAN-77 11:51 PAGE 12
; .SBTTL FILL TO END OF ROM
2678 ;
8679 ;
S8 010776 ENLYI: g
2682 175778 000002 R 19080, -¢ . -ame7> .FREE BYTES AT 1000
8683 010776 000000 173776’ 000 ‘BYTE O
See 173779 000 ‘BYTE 0
5686 ;
2687 , ,

; 174000 BMB73E:
Se688 : 173000’ .END START



MACY11l 27(663)
ROM CONTENTS TABLES

000177
000001
000177
000001

F13

2-MAY-77 11:4% PAGE 160
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MRAINDEC-11-DZBMD-J MACY1l 27(663)

DZBMD.Pl11 ROM CONTENTS TARBLES
§93
a;

552% 012000

% 010 g ool

g? 81% 001136

5701% {EOi‘l 11

S Gl O mue
ﬁ §iﬁ 17 B0 330056
o e
gﬂ‘! 81%; Y4 2%; 167014
18 8 ; o

S g e i

S13 GBIk D iorioy

15 GIBLE DIEA7 OIS oo
S GiBiE ST X

Sig GiBlE M Gl

S0 olene DI

e GBS MO woie

5723 Di?i&ﬂ 0127%77 ?% 000004
Rl

ox fen e 5%

e R R

S7: 0}2230 %

S 0% ORY oo
o2 o ol MR RIS
S749% 01 12767 000101 005520
bY N e el

S743 012300 026737 167474 173000
fw oiexe BIGE T
S74¢ 012316 012767 002776 001136

Gl3

2-MAY-77 11:46 PRGE 16l

3 JERETE ISR 3030 06 36 36 36 36 00 00 0000 30 00 06 26 3600 30 0 0

B 00000000000
PROGRAM

INITIALIZATION AND START UP OF

;ll!illllillllllll!!illllll&!!l!

RESTRT:
Yy

CMP Ig?KS,RS
MOV #STAcK,SP
TN
MOV BSERAOR, SuERTVEC
ggx ] +

B P
G

&k
START: nbv c?ﬁsx,ss'
CLR Bsmm
CLR 30
MOV $START, PRG.NO
MOV 86, any
CLR asb
CLR FLAGY
ST FITH]
BNE . +b
& e
MOV SNOROM, 384
ST 38173000
NOP
MOV (SP)+, 384
CMP MAP. YA, 38173000
e
MOV 8658 a8y
ST 38173400
NOP
MOV (SP)+,d84
BR 64§
658:  CMP (SP)+, (SP)+
MOV (SP)+_ a8
MOV sMAP. YA, TRBLE
MOV SEND. YA, ALLEND
MOV #173376,LASTA
MOV $000101, VERSON
IMP PRGI

B4S:

BNE
MOV $MAP.YB, TRBLE
MOV SEND.YB,ALLEND

BRI IR I I I

;FIRST LOCATION TO BE CLEARED
;CLEM; MEMORY LOCATION

:LOOP BACK IF NO

:SETUP THE STACK POINTER

:T0T VECTOR FOR SCOPE ROUTINE

;tEVEL 7

‘EMT VECTOR FOR ERROR ROUTINE

ENE Ve

: v;cron FOR TRAP CALLS

!Fx' ?rnuz: THE Loo|o;E ADDRESS FOR SCOPE

?.IT STATUS T0 O

ST 4 INITIAL FLAG
ING UNDER ACT-1177

:BR IF #WE ARE* UNDER ACT-11!!

! IST MAP_ADDR
!LAST MAP ADDR
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CWTE"&?EI*&?&) 2-MAY-77 11:46 PAGE 162

O
= |

§

g99000000999aannnngsy §

958

EEE AR RRRRARRRER

FEREE ENaN T A IR0 SRE DR L 1R

¥
2

X0

g
SRR

iV}
o

33
B3B8

3
¥
£

3
8

0000000000000 00000000000000000000000000000000000000000

B b= B s s Pt Bt Gt P s b st Bt ft (o et B o P (s Pt Ped foo e oot P P Pt o Poes o=t et ot B s Bt Pt ot pot s ot s Pt Pt s Pt Pt et e P s Bt s o s

SEEEREEER

RERIELORR

173776 001140 MOV 173776, LASTA LRST non ADDR
%“5&3 00S45Y MOV %oxoa,vsnson § TYPE
1 — INP 1 ART TEST |
170430 173000 T CMP MAP. YC, 38173000 i &151 WORD COMPARE?
748 NEXT MAP

BNE
1 000004 v PR s ggv: ﬁscmtour
171006 173400 CMP MAP . ?cwoo anm‘ {Sé
77% ub

BNE
MOV (SP)+,384

000004
8r 78% 5? IT xg n vc
768: CMP (SP)+, (SP)+ %s
000004 778: MOV (sm I ncé x?c Y
e BR 748 CK NE
001036 MOV SMAP.YC, T s ;xg MAP
a; -,- MOV vc m. jLAST MaP
s B B ML ST
1246 ¥ g IMP 3230 ﬁmr TEST |
171324 173000 S,"E % .YD, 38173000 ; gocs 1sr uono COMPARE ?
000772 MOV
000766 MOV nﬂftro Lnsr mp%
GEER B dhAn e
001 - JNP 5§sm TEST |
172260 173000 CMP MAP.YF,3%173000 ;DOES 1ST WORD COMPARE?
BNE 84% :CHECK NEXT MAP
172550 173300 CMP MAP . YF+300, 38173300 1S IT YF?
BNE 84§ :CHECK NEXT MAP
00S000 000716 MOV 8MAP.YF,TRBLE  ;1ST MAP ADDR
005776 000712 MOV 8END. YF | AL :LAST MAP ADDR
173776 000714 MOV 8173776.LASTA  ;LAST ROM_RODR
000106 30 MOV 8000106, VERSON ;SET ROM TYPE
001126 o IMP PRGI :START TEST |
173204 173000 CMP MAP.YG, 38173000 ;DOES 1ST WORD COMPARE?
BNE 83§ : CHECK NEXT MAP
oosgge 52 MOV 8MAP.YG,TABLE  ; 1ST MAP
006 46 MOV END. YG,ALLEND ;LRST MAP ADDR
17 50 MOV 8173776, LASTA ;Lﬂ?T ROM ADDR
000107 00S164 MOV 8000107, VERSON ;SET ROM mc
001062 - IMP PRG1 :START TEST 1
174180 173000 CMP MAP.YH, 38173000 ; g 1ST uoao COMPARE?
BNE 94§ : CHE T MAP
179430 173300 CMP MAP. YH+300, 38173300 xs IT YH?
BNE 94§ sCHECK NEXT MAP
-’l 76 MOV #MAP. YH, TRBLE ,IST MAP’ ADOR
007776 672 MOV 8END.YH.ALLEND ;LAST MAP ADDR




§3
8 42
0o
— )
e

%Bﬂﬂwﬂﬂﬂgggsgmh

fmi et o G o e B o e
DDV NLEWN—-O

O0O000000000000000000000000000000D0000000000000000000000

R PR o} LA

I13

1-0ZBMD-J MCYI*&S&) 2-MAY-77 11:46 PAGE 163

ROM CONTENTS
iesg man; 173776 %om % maﬁg 5257" sLAST ROM noon
i %@ 8%62 . INP 3880 . ﬁm? n:sr 1
i 18 oa?m 175064 173000 ) &rz gap .YJ, 38173000 oocs 18T uoaomcmv
1553 %; 175354 173300 CMP n@ YJ+300, aunﬁﬁo xs 1T vJ?
1 1918 B 938 NEXT MAP
i 15787 Bioove ﬁg Hov o IBE IST e
1 12767 ng?f;g MOV u%‘gm LR|§$R :LAST ROM
12752 012767 000112 00SO3M MOV 8000112, VERSON ;SET ROM TYPE
i% 000167 000732 - IMP PRG1 :START TEST 1
} thnmmmum 013574 2 m ,NMATCH sNOT BM873YA OR B OR C OR D OR F OR G OR H OR J
1 7 000N72 CONT: TST INITFG : 1S THIS THE FIRST m: smm uP?
1 1 E"E :BR_IF NOT FIRST TIME HE
1 167 00046Y oM NITFG :SET THE FLAG
1 1 014310 es: Ty ,BMB73X :TYPE THE QUESTION.
1 xg 6 ROL IN
13012 01 MOV (SP)+,R2
ianm 011202 i no'; (R2) ﬁahz -mspmcc cmmcrsa INTO R2.
&é& 101 Ert e','-sti’ 'BR IF
{m 0{%; gimoo mmgg % m v ma.zm ss; FOR START OF TABLE
}ﬁ 12767 1 24 e MOV m 75 m& gfr gr non“%n
1& 000101 T CMP $101,R2 :WAS A HIT??
1 1011 BNE :BR_IF NO
1 12767 001400 000376 MOV $MAP.YA, TABLE  ;SET FOR START OF TABLE
1 81271?7 001776 000372 MOV $END. YA, ALLEND ;ggr sg OF TRBLE
i 12767 173376 000374 - MOV 8173376 LASTA ;SET LAST ROM ADDR
1 022702 000102 " CMP $102,R2 ; WAS F HIT?
13102 001011 BNE 668 ;BR_IF NO
13108 012767 002000 6 MOV $MAP.YB, TABLE  ;SET FOR START OF TABLE
1315 15;27 002776 342 MOV nem 'ALLEND ;SET END OF TABLE
{ {as 12767 173776 . MOV 'LASTR  ;SET LAST ROM ADDR
1§1 000103 f MP $103,R2 s WAS
1 1§ 5210: xuax &i 5533 BR 1 fu&
13{:« ox'm; 003000 oooais MOV SMAP. YC, nnfo ss; FOR g'nm OF TABLE
L
B BER WA MEK M NRRES 8 R
131 000104 g MP 8104, R2 :WAS D HIT??
1§1§ 59;5 Srz 553" g x? NO
131 12767 004000 000266 MOV 8MAP. YD, TRBLE T FOR START OF TABLE
13172 012767 004776 000262 MOV 8END. YD ALLEND ;SET END OF TRBLE
iﬁ 012767 173776 000264 - MOV 8173776 LASTA  ;SET LAST ROM ADOR
1 022702 000106 CMP #106,R2 :WAS F HIT??




J13

i 3
wmm wmm
55 . B°E .
288 :
., Ejg %)
S kg g9 g EE
2R Q
z mmnu Segan umm
$
~ uEE heEE

RBLES
UULU
0008

MACY1L 27(£63)
ROM CONTENTS
1
? ¥
34

3T
SRR

S

C-ll-OM-J

P11l

S

START OF TABLE

HI

NO

OR
T END_OF TRBLE
;SET LAST ROM ADOR

; STORE VERSION TYPE..

ALLERD
LASTA

T

R2
.YJ
YJ

R

—g g

888
5 &5 ¢

117

b

-y

R A

%EGE%C}E'&PWR

AND

?OYPE ME

;HRAS A MAP BEEN SELECTED?

;BR_IF OK...

; TYPE ERROR

’
’
’
e
’
’

(V)]
)
xr
I.

017336

s

g

mmmmmmmmﬁﬁmmmmwwmﬁm

2

=

xid
. -
o le
4 e
T +53
mmmmxmmxmmnmm

-0 7.0 -0 IOT

2953953953853y

mmmmwmmm

CAN'T FIND R RESPONSE

;NO LORDER INSTALLED?

,NOROMS ; TYPE

— ——— ——

mm IEERE TR R DS P O R AR R

- . =
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0ZBMD.P11 ROM CONTENTS TRBLES

B0 REE BB mun g oo T (B gp mein gy s o 1o
8}%‘3 ﬁig m Eaﬂg N;;:H 222}} HEHI )/Em BI*BENT FY7%R RS YAR,YB,YC,YD,YF,YG,YH OR YJ RFTER/

yley/ LOC 1



MAINDEC-11-0ZBMD-J
' DZBMD.F)

L13

MACY1l 27(6b3) 2-MAY-77 11:46 PRGE 166
ROM CONTENTS TABLES

e ——— ——— e

S

B s Bt Gt et bt e oo oo

AT E i
26 SHG6s GARSSAAARSERRENISINIISS

B o Bt (et B Pt fes G Bm® ot fimes e flms =t e e 2 s o ot B oot [t B ot pond s B fon

rfrrrroao
b p e b B

R2EBRER

'é*am'* s B
TO ﬁ MT “
by

013716 003746 PRGl:

%%“% s

000322 LASTA.LAST
@ 18: W 8S.
| cs: CMP 8l ,RO
208

% (RO)+,.(RY)+
173224 CMP 8173224, RO
g‘g %ﬁo )¢. (RM) 4
165110 218: MOV
12?1& MOV %1
o ¥ B
12?170 165170 CHP m&a, Els"l
BEQ 228

Eﬂﬂm 1
004000 163520 22§: IT lgngl,SlR
000224

238: CMP LAST, RO
BEQ 108
SCOPE
CHP (RO)+, (R4)+
BR 18
7 000001 163470 10S: 3 170, SWR
7 173776 000176 &ng gnm.msr
173776 000166 MOV $173776,LAST
177340 MOV EXTMAP, RY
TST (RO)+
BR 18

8PRG1 , PRG. NO

r&ﬂ"‘.«

cho T
R
CTOR, FIVE TIMES.
TEST VERIFIE TMT TRYING
N ﬂ TIIE

SET FOR PWR FRIL
TH& TEST (B)_TIMES.
Rﬂ’.

ﬁTSH 1 &TO IIEN SCOPE IS HIT
sSET STAR

L

uaoire "0 Nex Wss

? VECTORS
m THIS _ISN'T A mnp VECTOR.
;UPDATE THE POINTERS. .

28 78 S o
Fiie il

gsIF ET?T#N Wy .

T RDDRESS CHECKED?
L%mg‘jmgo%s IF SW14=l
:CONTINUE THE TEST.

&T?“rg i TO BE CHECKED?
‘I}LYES.‘ TEST DOIE"

SET LAST ADDRESS.

359 XTENDED MAP.

OINT
;G0 DO THE TEST.
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DZBMD.P11 ROM CONTENTS TARBLES
. 598] ;} T THAT WRITTING ROM RESULTS IN A TIME OUT
Sﬁ 014130 012767 OI4154 164750 3$: MOV 858, SLPAOR :IF SW14=] GOTO 5SS WHEN SCOPE IS HIT
6965 014136 8‘3‘3 173000 MOV mﬂooono :SET RO WITH BASE ADDRESS OF ROM
59557 omwe 12737 014210 000004 " ggz :SET ég TIME ap‘m
i.g §1~u§3 % % st CMP ?ﬁosu RO 39: WM vicron
6969 0i4160 001001 BNE :BR IF NOT VECTOR
5970 gm 15T ( : n: 525" oSR
5971 014164 173224 24§:  CMP 8l 3aaq,ao : cx
6972 0141 1001 BNE 25$ ,an ruor r
sscirm3 oi:‘ﬁ IE alu 1777277 258 1743\71 3“?’&0) 'm TE m EE -1
5975 31 86&8 NOP i { o&" xném TIME
s::;; oizana 010067 165020 Eov go,rsm IS i
géva §1 1 6‘1’2’% 001100 BS: nowvm" 8STACK, SP mgrw"?ﬂ
5979 014214 032767 004000 163346 BIT $8IT11)SKR :QUICK PASS?
5980 014222 00l
2 Gl e b 0, EBGH A0 & Tives
232 1 1 5 :NOT DONE WITH THIS ONE YET.
6984 014230 032767 000001 163332 308:  BIT 88170, SKR sEXTENDED 128. WORDS TO BE CHECKED?
23 014590 025700 it {8
1 173776 $173776,R0 : ALL 256. WORDS BEEN CHECKED?
5987 Ol¥244 001407 BEQ 78 'BR IF
2309 oiﬁ o7 177216 as: Chp  LASTA,RO EE DTS
E% 81 8?38 " BEQ 5; : mvz 128 ?
599] oiuass 000004 32§ sTschr. s ;cricxms%w r%a rneszgé-
§§ §1:§ E;g 4§ 533080 IT n&m e
5994 Q014264 005367 164730 78: DEC ICOUNT s ITERATION COUNT DONE?
5995 Q] omgga 8s :BR_IF NOT
5 it 7 36 JSR PC,EOP STYPE E v'gs:sme”E
3 1 167 177414 INP PRSI G0 DO IT AGAIN
6998 014302 000167 177424 8s: IMP PRG. | :GO RESTART.
€999 (014306 000000 LRST: O -
soomux 014310 00S01S 040515 o-mu BM873X: .ASCII <15)>¢12>/MAINDEC-11-DZBMDJ/
oluxs o1 "‘?“F K13 (1R (18)REVISE, VERSION/
014365 812 uem&g BM. ERR: Zggcﬁ <1§><1§>/ﬁ,3 C,D,F,G,H,J ONLY./
014417 Dm%o masas vgca:‘ "RSCIZ ~ ~ VERSION: ' BMS8?3-Y/

[




MAINDEC-1]-DZBND-J MACY11l 27(663)
ROM CONTENTS TRBLES

2-MAY-77 11:46 PAGE 168

N13

DZBMD.P1l
60C2
8303
6005
6006
6008 19494 012767
o9 Blid 8177
8}? Di‘H&O 0167&;
5015 gl‘l'iﬁ 1
6013 0I4S00 016
i‘i D}"CS% 104400
2le oluela b1
i 1 1
lg 1 1
1 } 101 ;
6051 olusws BoTob]
6023 Di %‘.liggg
6054 01430 109400
6026 O0I4554 016746
6027 014560 1
6028 014562 1044
6029
6030
6031 0{‘1566 016746
5 ol droT
6% 0l4Ess 010167
B 3R E
6038 014616 011023
0 B et
60'45 Ol4e22 104400
6043 014626 016746
6044 014632 104402
6046 81%3‘0 026700
B0N7 i%%‘lﬂqa [IJHO';
6048 Ofugue OOIser
2855? 014650 000721
b0S2 014652 032767
60S3 014660 001455
88 Olueco 01670:

4 rg’m c»EOB'F THE CONTE
ORMING NG AT ALL.

PLERSE NOTE: NO CHECKING IS DONE.

Y44y PRGE: v T FOR POWER FA
Bin'm %853 Rgv + "Gmﬁbw % &)E(PECT& TRAP TO Y4
177006 i%u}g % LASTA,LAST
173 “* as HoV g@&m ggr RO uxEu THE STARTING ROM ADD.
015024 TYPE
TYPE rm ADER
863&8? 164500 18: noz bszams coun&
g 5 Ok R
164472 MOV T
011000 176716 &@ gg.v.,mas &a WTY aé;gscreo FILL TRBLE
MOV (RD), (R3)+ FIL
228: ST (RO)4 ne POINTER
017556 TYPE  ,MCRLF
164444 'T'%oc TEMP3, - (SP)
017547 TYPE  ,MSPACE s TYPE THREE SPACES.
164434 MOV TEMPY, - (SP)
TYPOC
78: MOV (RO) Rl :STORE ROM DATA
164422 MOV RO, TEMP3 :STORE ROM ADDRESS
1644 MOV R1’ TEMPY ‘PRE onm FOR TYPE ouT
011 176644 g'n‘n g#.v.,ma.s P! # SELECTED?
MOV (no) (R3)+ :FILL THE DATA TABLE
238: TST RO :POP THE POINTER
017547 TYPE  ,MSPACE
164374 MOV TEMPY, - (SP)
TYPOC
177446 (B:En; 5251,::0 sHRS THE g‘{%s& txnn BEEN HIT?
164354 DEC TEMPS : DECREASE c“ Ee
7 ‘BR IF NOT 0: KEEP GOING
3&* 12 :GO0 %m: noohs S NOW
000001 162710 2§: gg grro,sua ; gg nFce Ngxtzmcn 128. WORDS TO BE CHECKED??
7 V $173400, R0 fns#r POINTER OF ROM
iﬁg% %v EXTMAP, R3 :SET SOFTWARE MAP POINTER

NTS OF THE ROM OUT
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BlY

-om-ngﬂ &;1*&&&) 2-MAY-77 11:46 PRGE 169

HET

G e

55

8

U
s
£
~N

R4S

1m 15220 TYPE ;s TYPE NEW HERDER
151 TYPE 9u f‘ss TYPE SS AND +
1@7 164312 6S: %x 47, TEMPS : no couuren

1 (RO) Rl :

1 164 MOV m :

10167 16M MOV 50 :STORE Rl

1 MOV (RO)+, (R3)+ :STORE THE DATA IN SOFTWARE MAP

6&!4(.0 017556 TYPE 3

16746 164270 MOV tm“:l 5,-(59)

104402 TYPOC

60%00 017547 TYPE MSPACE

16796 164260 MOV temPy, - (SP)

104402 TYPOC

011001 8s: MOV (RO),R1 :SAVE THE ROM DATA

010067 164246 MOV RO, TEMP3 : THE ROM ADDRESS

010167 164244 MOV R1, TEMPY :SET DATA FOR TYPE OUT

104400 017547 TYPE  ,MSPACE

016 164234 MOV TEMPY, - (SP)

1 TYPOC

012023 MOV (RO)+, (R3)+ :STORE THE DATA IN SOF TWARE TABLE

%f.’&“ 174000 gen; omoﬁo ms mnxcl-:sr LIMIT BEEN HIT?

005367 164212 DEC rems

001357 BNE 6s rg%xcgu' Emm

s w  Gn s'z;m

000000 HALT comm.c ro mocsso

000167 177420 IMP PRG2

006414 00SOI2 016412 DH.2: .ASCII <1¥>(15)¢12> <1%<la><3s><;£><177><177m77>/a.1m READ OF ROM/
015 006412 077577 "ASCIZ <15)¢12><15)¢177><177>/NOTE : /

005015 040412 042104 DH.2B: .ASCII <15><1a<1a>/noom: ADD+00 RDD+02 ADD+0M/
040 040440 042104 "ASCIZ / ADD+ noo% +12 ADD+I4 ADD+16/

005015 042412 052130 DH.2R: .ASCIT <15><12>¢<12>/E 128. WORD ROM DUMP./
015 041412 047117 "ASCII us><1a>/cmrem§mso IS PLACED IN THE SOF TWARE/

owsoxsué& 040515 027120 S JASCII <«1S><12>/MAP. DATA SHOULD BE VISURLLY INSPECTED!/
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DZBMD.P11 ROM CONTENTS TABLES
2836092? :m 3 IS THE SAME RS Pnocmn m;.: vaulgr:

6093 :832&?‘8 T0 THE DATA ?ﬂ“\‘E sség

L ] NOTE THE FOLLOWING COMMANDS

t,tmi E ¥D DATA ussm DATA: WIT LINE FEED TO ESCAPE.

6097 s B4R RUN THE

6098 sl LIST  LIST THE ug TRBLE ON TTY.

6099 ' %A m &PU THE OF THE DATA YOU WANT TO ALTER.
6100 :CR C TURN- N IN THE DATA amur MODE R CARRAGE RETURN
6101 ; HAITS FOR NEW DATA.

6102 :

el

610S O0I1S40M 012767 015404 002260 PRG3: MOV ,PRG.NO R FAI

6106 015412 31;2;31 176042 MOV %5'53 Rl §rnu.r STARTING noom:ss T0 MAP
6107 015416 010167 000764 MOV R1,ADORESS ,.,nvs THE_SOF TWARE ADDRESS
6108 015422 10M400 017451 XHOLD: TYPE  ,MASTER :TYPE AN "%

6109 015426 10MM12 ROL IN

6110 015430 012602 MOV (SP)+,R2

6111 015432 011202 MoV (R2),R2 il

6112 0IS4M (22702 000114 CMP 8114’ R2 :WAS AN “L™ (LIST) HIT?

gﬁa 015440 001464 BEQ SRv.[

6115 0ISY42 022702 000104 18: CMP $104,R2 MRS A "D™ (DATR) HIT?

6117 015446 001413 BEQ SRY.D

6117 015450 (22702 000122 CMP $122,R2 :WAS AN "R™ (RUN) HIT?

6118 015454 mmn; BNE 108

6119 015456 000167 000342 P SRV.R

6120 015462 022702 (00101 108: CMP $101,R2 :WAS AN "R" (RDDRESS) HIT?

o155 §i"‘% 04400 017542 g SV TYPE A =7=

gig 1&74 % BR kHOLD rirm:n A "L™,"P*,"D",”R","A",0R CR WAS HIT.
6125 015476 016767 163522 SRV.D: MOV ,TEWPY ;RESET ADDRESS POINTER.

EI5% Ol2a0% 100 Oieg: Oee  PReRLE

6127 015510 01679 163512 MOV tsm -(SP)

6128 015514 016701 163506 MOV TEMPY R

giaag 015520 104402 TYPOC

Ei?é 015522 104400 017547 TYPE  ,MSPACE

6133 015526 104414 RDOCT

Ei% 015530 0128il MOV (SP)+, (R1) :STORE DATA

6136 015532 005721 ST (R1)+ :UPDATE THE SOFTWARE ADDRESS
6137 0155 701 175726 CMP ;xrsno,m ‘1S THE LIMIT EXCEEDED

6138 015540 ; BLO : INPUT LIMIT EXCEEDED!' ERROR.
6139 015542 010167 163460 MOV m TEMPY :SAVE THE ADDRESS.

6140 015546 10M400 017556 TYPE MERLF

6141 815552 016746 163450 MOV tempy, -(sP)

21:3 18556 104402 TYPOC

-
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DZBMD.P11 ROM CONTENTS TABLES

IMMEDS . B W e

4
2{35 015574 000167 177622

Ha 180 TR L e oo

Eig n: nré"?smxmwg WITH A CARRAGE RETURN.
Eis"‘?. 015600 104414 sav.n. RDOCT :READ THE ADDRESS HE WANTS TO MODIFY.
6155 015602 012667 000600 MOV (SP)+, ADDRESS

2%559 015606 000167 177610 4§: v XHOLD

6158 :YOU ENTERED HERE BECAUSE YOU HIT "L"

6159 :YOU TOLD ME YOU WANTED A LISTING OF THE SOFTWARE MAP
6160 160 HERE IT IS.

6161

Ei% 015612 SRV.L

6164 01 4 Bt

5125 81&%2 8%27729 i;&-ﬁ 000176 :33 nfftm“&m %T M POINTER

e fiEg oM S ' TFE SO oo

313 1 1 15106 T i1

6168 015634 012767 000007 163360 1S: MOV b? TEPPS :SET COUNTER ron nccnoss PAGE
2%?3 §}§§ fl ; f@ ggx (Rﬁ) rm 51 onm

6171 01 ST mbn upome nooREss POINTER
Ei;aa 015654 104400 017556 TYPE  ,MCRLF

6174 015660 01674 163340 MOV TEMP3, - (SP)

gi;ss 015664 104402 TYPOC

Ei% 015666 104400 017547 TYPE  ,MSPACE

6179 015672 01674 163330 MOV TEMPY, - (SP)

Eig? 015676 104402 TYPOC

g}g 015700 104400 017547 TYPE  ,MSPACE

6184 015704 011067 163316 28: MOV (RO), TEMPY :GET DATA

6185 015710 010067 163310 MOV RO, TEMP3 :GET ADORESS

gig 015714 005720 ST (RO)+ :UPDATE POINTER

6188 015716 016746 163304 MOV TEMPY, -(SP)

6189 015722 104402 TYPOC

2%3‘1’ 015724 104400 017547 TYPE  ,MSPACE

6192 015730 016703 000066 38: MOV DEAD,R3

6193 015734 005723 ST (R3)4 -UPDQTE POINTER

6194 015736 020003 CMP RO,R3 11 oons

Bl% Olerus 008307 163254 - B R Bec UNTER

6197 3157% 1356 : BNE 28 19“ MORE onm T0 GO
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ROM CONTENTS TRBLES

3l BR 18 ; TYPE THE ADDRESSS

1 0007
1 cs:
g{% uaazsl.r 000001 161610 BIT ggno,sm Exrs;peo SOF TWARE DUMP?
gi2783 &ws % % i B0sH POINTER
3{5"’" m 175476 cn; E;nsuo,na
gxﬁ 1 17416 ?&E , ;?Rm EQTIEM)ED MAP:
oisma 115 11510& rquv T
016006 3157729 1;34'553 000006 MOV Exrem:&gno ao Ew POINTER
016014 000707 oo n AGAIN SAM
016016 000167 177400 6S: P D
016022 000000 DERD: O
uouvoumsrcasascwssvoumrrommmmocm
REMEMBER NOW, YOU SET UP THE MAP
:ARE YOU SURE'YOU TYPED IN THE CORRECT DATA.???
‘HERE WE GO
016024 SRV.R:
016024 012737 017674 000004 RUN3: MOV 8NO.TRAP, 384  ;GET READY FOR UNEXPECTED TRAP
016032 012767 000S00 163160 MOV 8500, ICOUNT :00 TE é n?.) nrs
016040 012700 173000 RUN.3: MOV 173000, RO 'SET
016044 012767 016070 163034 MOV 828, SLPADR :IF SWI¥=1: GOTO as meu I HIT "SCOPE"
016052 016704 175402 MOV TABLE , RY SSET sosnm RESUT
016056 016767 175410 176222 MOV LASTA LAST :SET LAST ADORESS
016064 012703 1§: MOV 85. .R3 :D0 EACH ADDRESS 5 TIMES
016070 (022700 17302: 28 CHP 8173024, RO :DON'T DO THE VECT
016074 001001 BNE 308 :BR_IF NOT THE VECTOR ADD
016076 (022024 CMP (RO)+, (RY4)+ ;woms TO NEXT SS
016100 022700 173224 308: CHP $173224,R0 + 15 uxs ne sscono TRAP VECTOR??
016104 001001 BNE 108 ‘BRI vgo
016106 CMP (RD)+, (R4)+ ,upon me INTERS !!
016110 0ION67 163010 108: MOV RY, $GODAT
016114 010067 163006 MOV RO’ $BDDAT
016120 011067 163102 MOV (RO), TEMPY :RERD THE AODRE
016124 011467 163074 MOV (RY)  TEMP3 READ THE SOFTWARE ADDRESS
016130 026767 163070 163070 CMP TEMPS,
016136 001401 BEQ 118 : F 0K
016140 104001 ERROR 1 : INCORRECT COMPARISON
oigiue % 004000 161420 118: 3& fE}T“'S"“ ?381?" S.
= .
8151% 005303 DEC R3 : HAS m}ﬁ ADD asen READ 10 TIMES?
016154 001345 BNE 28 :BR_IF NOT 10 TIMES
016156 026700 176124 128:  CMP LAST,RO *WAS LAST nooﬂzss CHECKED?
016162 001403 BEQ 158 :BR IF YES
016164 000004 SCOPE :LOCK ON THIS ADDRESS?
0iblbb 022024 CMP (RO)+, (R4) + : UPDATE THE 1 TERS
016170 000735 BR It :CONTINUE THE TEST.
016172 032767 000001 161370 158:  BIT oeno SWR 'EXTENDED WORD TO BE CHECKED?
016200 001413 BEQ 33 :BR IF NO CHECKING.
016202 022767 173776 176076 CHP 8173776,LAST ;IS ALL THE TEST DONE?
016210 00407 BEQ 3% ‘BR IF YES.




F14

MAINDEC-11-DZBMD-J MACY11l 27(663) 2-MAY-77 11:46 PAGE 173

DZBMD.P11 ROM CONTENTS TRBLES
b2 Diesaf BlEARS 17E 'T° My Bt au T IET EXTENDED P
6254 0lbeey 005720 TST (RO)+ ;POP_POINTER
6255 0lee2t 000716 BR 18 ;GO DO THE TEST.
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0Z8MD. P11

AR
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A SSRIG T T

5 17y {7
25700 173084

B

173224

:

177777
162720
001100
004000

K

KRETRSGRESEE
5

:

&8

et
£0

000001
173776

175116

§

o i R

162630

001336
177422
177432

8

SRIRRRRRAZ T2RERAR
g

gg
oo
NN

:

MACY1l 27(663)
ROM CONTENTS TRBLES

162644

16la4e

161232

Gl4Y

2-MAY-77 11:46 PAGE 174

,‘Fsg THAT WRITING ROM RESULTS IN R TIME OUT

39: v
v SAER0RA0R
o B ien
c$: CMP mabaq RO
BNE
ST (RO
208: CMP 8173224,R0
BNE 21%
ST (RO)+
218: MOV #-1, (RO)
NOP
MOV RO, TEMPY
ERROR 2
BS: MOV $STACK, SP
BIT $BITI1)SWR
BNE 228
DEC R3
BNE 5
228: BIT 88170, SWR
BEQ 238
CMP 8173776, R0
BEQ 7$
BR 248
238:  CMP snsm,ao
BEQ 5
24$:  SCOPE
TST a@n'
78: DEC ICOUNT
BNE 8§
JSR PC,EOP
IMP RUN
8s: IMP RUN. 3
ADDRESS : 0

ﬁ%lwaé%ﬂgs%Oﬂ

I?DRT THE TRAP VECTOR

BB

W W W WMWY W

»wS3BEMB 55

L

ES R¥ THE SECOND TRAP VECTOR
E THE POINTER

ROM WITH A_-
ONE INSTR. TIP‘

ING ROM DIDN'T TIME OUT.
%Tﬂck

)
R "ﬂ-.:‘&'-mz
&'y
%

g8

—_
=
—
2
—
r—

m

AR
=M
8 8

&5
g
o

SRS
B
38
Z

LR AR L LA LA LB T T T TR TR TR TR TR TE-TY

;HOR? T0 GO
0 END_OF PRSS ROUTINE
GO DO TEST AGRIN
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. DZBMD.P11 ROM CONTENTS TARBLES
6295 : PROGRAM Y4
6296 :PROGRAM 4 CHECKS THE TRAP VECTOR ADDRESS.
6297 rr: PROGRAM SIMULATES ncuvmmc THE BUTTON
£298 oa RERDS
% !: 9‘“ THE rms? "ﬁ: %:ms WILL
6302 '5” ar?gn THIS THE PROGRAM PRO S
o ey A
mm T WAS FOUND BE
16410 7 016410 001254 mcq: MOV $PRGY, PRG. NO POWER FAI
%ﬂ 16416 7 1535% CLR LSTERR 3&9& onbmons
6310 °i23* °{m”75 826583 162564 283 %'?’Eowt 'ssr P?‘Enﬂ% EOME% 20000(8)
6311 glswg gusm 000SSY TST FLAGY ' *HAVE 1 BEEN HERE BEFOR??
6312 016440 001106 BNE TAG.A :BR IF NOT FIRST TIME HERE.
6313 016442 005167 000S46 COM FLAGY ;EET THE
6314 016446 012705 MOV :SET RS F SHITCHI
Sl s oS BB opny R Modew ST R I
819 16464 815772; 1 ?22833 MOV 81, TEMP3' §ET r% ,é"é& ON CHANNEL NO.
6318 016472 104400 017216 18: TYPE  ,MCHAN : TYPE MESSAGE ABOUT CHANNEL
6319 016476 104400 017547 TYPE  ,MSPACE
e.:;a'mxE 016502 016746 v TEMF3, -(SP)
6322 016506 104402 I TYPOC
6323 016510 104400 017547 TYPE  ,MSPACE
e.sasEaa
6326 016514 104400 017232 TYPE  ,MACTV : TYPE REST OF MESSAGE
6327 815530 60%00 017245 2s: TYPE MADD s TYPE ADDRESS MESSAGE
6328 016524 012700 173024 MOV hmaqﬂno
a:*.:anE 8%1%5345” uth-;:w3 i;:aoaui: %5 Sglgmanau WRITE ROM WITH suncu
6331 016540 000240 NOP iWAIT ONE xné
b332 016542 012706 001100 3s: MOV #STACK, SP 1SET THE STACK POINTER
6333 016546 012700 173024 MOV maoaﬁ RO :SET FOR ERROR MESSAGE
6334 016552 012737 017674 00000M MOV nnﬁg ;SET FOR NO MORE TRAPS
Iﬁg‘i 016560 013767 173024 162440 MOV amauaq EMPY :RERD THE SS
B337 016566 104400 017547 TYPE MSPACE
6338 016572 016746 162430 MOV tempy, -(sP)
6339 016576 104402 TYPOC
6340 016600 013724 173024 MOV 38173024, (R4)+ ;STORE THE INFORMATION FOUND
6341 016604 104400 017301 TYPE MADD2 :TYPE THE SECOND ADDRESS MSG
342 016610 012700 173224 MOV §173224, RO SET FOR ERROR CONDITION
&3 016614 013767 173224 162404 MOV amaae# TEMPY ;STORE ROM DATA
016622 104400 01754 TYPE  ,MSPACE
sa%” 016626 016746 162374 MOV TEMPY, - (SP)
B347 016632 104402 TYPOC
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MACY1l 27(6B3)
ROM CONTENTS TRBLES

P11

| MAINDEC-11-DZBMD-J

WXT SWITCH SETTING
BIT

YF

Tgc

33334

ol g 4 o —d
000000

D =TO LINE 1

TEST FOR DEFRULT OPTION

VECTOR WITH -1

ED SWITHCH SETTING

i-%SNi?
T
ING BEEN DONE
ON
P
VE
T
TR
SE
0
RS
OR
I

T

READ THE ROM
; %T

. DATA NOT THE SAME AS BEFORE.
UPDATE _DATA POINTER

ST At

DATA.
RT
DR

17

THE C

=
= mrmwm:m g Statiof
wgEaIS i g Sl ngag)

Ll L T SR AR IR IR IR IR IR ISR SEm LS A AT s -

SWIT
ON
OR T
ROM
INST
TACK PO
RROR |
OMPAR
TA F
THE DATA THE SAME??

K w
mmm L wxaay
- mTTFFFT
T R e

LA L L LA L R L R L L -am e

mg.%ﬂ READ FIRS* TIME NOT THE SAME

; SET FOR_ERROR MESSAGE

£
THE
IF

ERROR

AT - jhedt fs
£ds gEdad Al & s 2 Ea 8 1@ 5%

MOV
MOV
MOV
CLR
MOV
NOP
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
5
MOV
MOV
MOV
MOV
CMP
BEQ
ERROR
TST
CLC
ROL
CHP
BeC
BNE
CHPB
BEQ
MOV
CLR
MOV
MOV
MOV
MOV
MOV
CMP
BEQ
ERROR
MOV
CLR
MOV

000112 000742
173224
it
110
173024 32§

173224 lee2le

N N

NN L

62156

m

S T A :
Iy

17

173224
gg?"l
173224 162120

— g =g ) o= g g el

Oedt =D~
mmﬂ.m.
I.I.W
o0 00000000000 C =000

e St

=4 ol ol o ) o o= o f = o ] o = ef of = e} ) f ] ] ) 4 = ) ) 4 4 v 4 4 = — —4 —
000000000000 00000000000000000000000000000000000

A A R S A R R R R RN RR0SE

e e ———
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ROM CONTENTS
6403 017142 016701 MOV LOC1 m :GET DATA
3 171 1 v ao* :READ ROM
2 mg §1 15174 v
b 171 13767 v o8l
gwos oi;}“ CMP m RS ;1 }r: 1 DEFAULT LINE
53?3 8171;3 Eﬁgon mza Lxre 1 NOT DEFAULT LINE
g41l 01717 000534 338: JSR PC EOP TYPE END MESSAGE .
gaig 01 177204 INP PREY :GOTO PROGRAM 4 AGAIN
BY1Y 81 LOCl: O
6415 01 LoCe: O
g416 Ol L0C3: O
g417 0Ol LoC4%: O
6418 Ol FLAGY: O
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DZBMD.P11 ROM CONTENTS TARBLES
gg/&?z %‘HIEVCML /

" fE8 F RRE ERE BN i
i é Y' (1 ><15>7aoon£ss 773024 CONTRINS:

017301 o40q12 OMNel0M ¢ JASCIZ <«15><12>/RDDRESS 773224 CONTARINS: /
o T g e "

Vel s mEMD BUR BEU MR (DARORAR MDD s we.
017416 15 1§ &Tf&s "..?Es @g{f (AS (1 <17 sx? os&r MAP: / :
017451 015 (02501 000 MASTER: .ASCIZ <15>¢12)/#/
giﬂss 007 00BN07 042412 ",.':E';f’ JRSCIZ (7>¢?)(15>¢12>/END PASS BMB73-Y/
mrsaaSna 00S01S 053520 020122 " LASCII «<15>¢12>/PWR UP RFTER/

017520 005015 042522 046101 nscg <15><12>/REAL PWR FAIL/
017540 000044 M.DOL: .RSCIZ /87
01754; 005015 037477 000 M.QM: .ASCIZ <15>¢<12>/?7/
Blﬁga oeogzg 300040 ‘?5 : A
1 DO00NC » / /
017556 005015 000 MCRLF: .ASCIZ <1S><12>
017861 012 000 MLF: .RSCIZ 12
017564 .EVEN

byee

- —— e —

e ———— — ———

- R EEIIIm——N—



|
1
|
:
|
|
|
|
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E?E

| DZBMD.P11

i s
% §n o5

01761

s:as,

017332

17634
176
176

S e

RAR.
oo

0000000000 0000000000

SRR ER PR P SARRREEEE

-

MACY11l 27(663)

RON CONTENTS TRBLES

.PFRIL: CLR STERR
v #4,-(SP)
000004 Il! aw
173000

017634 000024

017564 000024

161256
17455
14

e

013716 177706

606042

L1Y

2-MAY-77 11:46 PAGE 179

TST

Pw L}S CAUSED B

MOV (SP)+, ah

<

S THIS PF REAL?
Tto&& PREPARE FOR PWR UP

;SET_DELAY
SWAIT FOR TTY

; TYPE FARILED.
;SET STATUS TO ZERO

(2P)+ aud
HIGH nooa“ln:s'm TTON uns ACTIVATED
PUR.UP: MOV n“#a f“gng'c'
MOV STACK, 5P
CLR
18: RDD :%,RO
%E MFAIL
CLR ps
3:9 3PRG. NO
PRG.NO:
TRAP:
MOV (SP) , XSTORE
BIT 881715, (SP)
BEQ 18
MOV (SP),RO0
ERR Y
MOV 8STACK, SP
CLR PS
IMP 9PRG.NO
18: ERROR 3
RTI
XSTORE: O

EOP: CLR LgTERR

T "

WPE  VE

MOV o842, R1

BEQ X1

CMP m+ 1,PRG.NO
% PREH

MOV J¥42,R1

BEQ X1

RESET
SENDAD:
LOGIC: JSR PC, (R1)

5333

X1: RTS PC
VERSON: 101

;SEVEN BIT ASCII FOR DEFAULT “R"

e - e — —. - ——
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s RERERERERRRRRREERERRERRERRRRRERRARERRRRRRRHRFERRRERRRRRRERE XX RE

. DZBMD.P11 ROM CONTENTS TABLES
5475 % m 041520 020072 MERRPC: .RSCIZ <15)<12>/PC: 7
.EVEN
am "MCALL .SEOP, .STYPE, .STYPOCT, .SPOMER, .SRERD
ug T P T T R T T T T e e Y
2335 .SBTTL TYPE ROUTINE
ENe {411 ROUTINE MILL, TNSERT A NME R OF Ll ChamA ENe RFTER A LINE FEED
£ L g Tt W st D e T i
i .RSTES 3 T ssmz T MRRereR 8 FHELHS
6489 - *cnl.
6430 m usxuc A TRAP réusmucnou
'_azaé 1. TYPE :MESADR 1S FIRST ADDRESS OF AN ARSCIZ STRING
, e
6493 ¥ TYPE
BYN ;; MESADR
22"5 ;a) USING A JSR INSTRUCTION
s»% Ly MOV P§ 2’# :PUSH PROCESSOR STATUS WORD ON THE STACK
6498 Ly JSR PC. sms :CALL TYPE ROUTINE
6499 'y MESADDR !FIRST ADRESS OF MESSAGE
e,soE 2t xt 020026 105767 161117 STYPE: TSTB  STPFLG ;1S THERE A TERMINAL?
6502 BPL 18 :BR IF YES
6503 HALT ‘HALT HERE IF NO TERMINAL
£20e v .- HEENE
18: MOV -(SP)
? 2s :335 ?aml)s),g) ?Osm iGET ADORESS OF ASCIZ ?Irgs omo STACK
@ 005! : BNE 4§ &s"rc'x'rl "1'5»:@ m:afs
sszln 020052 005726 rs\r, ESP;: & :IF TERMINATOR POP IT orr n~£ STACK
ggl? m 8&?‘1’2 000002 38: 930 o?,’(sﬁ) giugmng?tm PC
Bie L e L i
1 000026 4$: ] THIS CHARACTER
6514 126726 161054 cs: CMPB srtu.c,tsp)+ 1S IT xrz roa FILLER CHARS. ?
6515 %;: Em 4 BNE 2% ,Irno&g
ggig 16 161044 MOV SNULL,-(SP) gsNTJ ?rc rn.u: crms "NEEDED
6518 gxg "5 000001 63: DECB  1(SP) :ooe§ A N.I.L ED 70 BE TYPED?
6519 ! BLT g :BR IF NO--GO THE NULL OFF OF STACK
23;1 ﬁﬂ 004767 000002 gasn P(s: {3 ;cgogvpe A NULL
g% iég i 161020 78: ggza ;grps Ewm UNTIL PRINTER IS RERDY
6524 020124 ue.tmE 000002 161012 MOVB  2(SP),3STPB :LOAD CHAR TO BE TYPED INTO DATA REG.
6505 020132 000207 RTS PC
6526
6527
6528

.SBTTL TTY INPUT ROUTINE




. NAINDEC-11-DZBMD-J

' DZBMD.P11
6529
b5l
6533
6534
653S
e2p 1% Dt
6538 0201y 108777
653 020IS0 100375
1 |
e2a) SSBies Movee
6S4e 020166 000002
6543
ES4Y
B5HS
6546
&547
&E4B
E_aS'H
6553 101
|E 1 1
: r{é%‘i
; alloﬁ
5E58 1
; 111367
e28] Ho 4
6562 122723
6563 00
6564 1
5SS 11
£20t 01560
BLER8 016666
8253 So500s
000002
6571 000
ge7e 000010
6574
6578
7B
77

o
]
B

A

MACY11l 27(663)

TTY INPUT ROUTINE

=

-

N14

e-MAY-77 11:46 PAGE !Bl

;:égtfr A SINGLE CHARACTER FROM THE TTY
% ROCHR
;¥ RETURN HERE

SROCHR: MOV (SP),-(SP)
MOV 4(SP},2(SP)
18: 1ST8  3$TKS
Rov 5grxa 4(SP)
agcE $1C<127> ,4(SP)

RT1

; INPUT A SINGLE CHARACTER FROM THE TTY
s CHARACTER IS ON THE STACK

; PUSH 90“1 THE PC

l
FOR

ﬂ CWCT;R

&T RID OF JUNK IF ANY

:GO BACK TO USER

llllill'll'llli*l!!!!!illlllllll!ll!flllillllll!!‘lll!lllllil!l!!i

'ixnpur A STRING FROM THE TTY
':CRLL' RDL IN
5: RETURN HERE

SROLIN: MOV )
g: % fTY?P
: CMP TTYINSB. ,R3
0S5 NS
HR
VB  (SP)+, (R3)
CMPB 5&77 (R3)
BNE
4§: TYPE SQUES
3s ﬁg %3;) 5%
TYgg g '’
CcMPB  &1S, (R3)+
BNE 3
CLRB  -1(R3)
TYPE §LF
MOV 1SP)+,R3
MOV (5P),~(5P)
MOV 4(SP},2(SP)
H?Y sSTTYIN, 4(SP)
8s: .BYTE O
BYTE O
srrvxu 'BLKB 8.

s BRI HEHEHHE O
SBTTL BINARY TO OCTAL (RSCII) AND TYPE

l%&Y-POS-“ENTER HERE TO SETUP SUPPRESS

,l MOV NUM, - (SP)
s ¥ TYPOS
¥ .BYTE N

;1 &TR NG FROM THE T
: SS IRST CWRQCTER HILL BE ON THE STACK
; TERMINATOR HILL BE A BYTE OF ALL 0’S

e,

?2 % &? CHARACTER FROM THE TTY

S ITA T

g7 A

CLEM THE BUFFER AND LOOP
CHARACTER

:ECHO THE

; CHECK FOR RETURN
sLOOP IF NOT RETURN
;CLEAR RETURN (THE 15)
;TYPE A LINE FEED

%?ugﬁne STACK AND PUT ADDRESS OF THE
FIRST RSCII CHARACTER ON IT

R%ORQGE FOR RSCII CHAR. TO TYPE
TERHI TOR

RESERVE 8 BYTES FOR TTY INPUT
SRR R R R R

ZEROS AND NUMBER OF DIGITS TO TYPE
; NUMBER TO BE TYPED

CRLL FOR TYPEOU
1 TO & FOR N.IHBER OF DIGITS TO TYPE

— —— et —— e e o =
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MAINDEC-11-DZBMD-J MACY]
DZBMD.P11 1 RSCII) AND TYPE

l
BINARY TO OC'AL

6583 3 BYTE M M=l RO
e f oyt X -
m? ’
6588

gT;:Sg----EN:S HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST

6589 ¥
6590 ;a " MoV NUM, - (SP) :NUMBER TO BE TYPED
E% i TYPON :CALL FOR TYPEOUT
6593 ;srvpoc---smsa HERE FOR TYPEOUT OF A 16 BIT NUMBER
BETH *anL
BESL 4 MOV NUM, -(SP) :NUMBER TO BE TYPED
%3;; L TYPOC :CALL FOR TYPEOUT
k- b T OO oooeir YOSt AN Y eR) sl oy
6600 112667 % m ( )+-t8§o&+1 5&5“&9 fufrs TO ms
Ee0s Dot 0 e (%) RCIUET Rl AooRe
6603 112767 000001 000171 STYPOC: 81,SOFILL :SET THE FILL SWITCH
660N 112767 000006 000:.5 m cs:gaoom % FOR SIX(e) DIGITS
6605 112767 00000S 000154 STYPON: MOVB s,socm i SET nps TERATION COUNT
% 01 MOV ' =(SP) :
31 MOV RY.-(SP) :
6608 10546 MOV RS’ -(SP) ; SaVE ns
&?3 116 000145 nmoga ng‘oom,m :GET THE NUMBER OF DIGITS TO TYPE
6611 000006 ADD 85, RY ;swrmcr IT FOR MAX. ALLOWED
612 020374 110467 000132 MOVE R4 SOMODE ;SAVE_IT FOR USE
6613 % 116 000125 MOVB sg#m,m :GET THE FILL SWITCH
ggig 0 01 000012 nex é (SP).RS :PICKUP THE INPUT mnaen
18:
2l BRI E o R AT TR g -
asxg gms 2s: ROL RS FORH mxs DIGIT
b1 105 ROL RS
6620 020422 006105 ROL RS
6621 (020424 010503 MOV RS,R3
&g %: 006103 3s: ROL R3 :GET LSB OF THIS DIGIT
105367 000076 DECB  $OMODE :TYPE THIS DIGIT?
bbod (2043M 100016 BPL 78 :BR_IF NO
6625 &ma 177770 BIC $177770,R3 :GET RID OF JUNK
6626 1002 BNE 4§ :TEST FOR O
6627 gsmu ST RY : SUPPRESS THIS 07
bbo8 020M4% 001403 BEQ c§ :BR IF YES
6629 (020450 005204 4§: é'fﬁ 5&40 5 ;w'rng%mn;g??s 0's
. NON0OED ’ -
223? %‘& %8 H0004C 5§: BIS 8 'R mxs asé?x IF NOT ALREADY
B632 02042 110367 000040 MOVB  R3,8% :SAVE FOR TYPING
6633 m 104400 %gges TYPE 8 :G0 TYPE THIS DIGIT
6634 105367 32 78: DECB tocm s COUNT BY 1
6635 020476 003347 GT 2% :BR IF MORE TO DO
6636 020500 002402 BLT 68 :BR IF DONE

. ——— —— — -
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6640
bb4l
bb4e

£E
(N

EEERE
SEIFHE

ARNEEAAE AR

6670
b671
bb7¢2
6673
6674
6675
6676
6677
6678
6679

6681

8

SEREREDER

%

)
BINRRY TO OCTAL (RSCII)

177570

g8
= O

§
;

R
:

R

—

NE\J
[

177570

OO0
—

oo
:F“gg
]

gggg

;

160247
160240 177570

8

=
Sr—-
<

Cl5
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AND TYPE

INC R+ AST T "y
i, i égSBEETL *GI I?N A BLANK
bS: MOV (SP)+,RS
:33 f ;1’33 ' T ns
MOV EégP):H(SP) -SET THE STACK FOR RETURNING
N ¥ (SP)+, (SP)
BS: .BY 0 IGIT
BTE O m&ﬁ%e
SOCNT: .BYTE 3 OCTRLF?IGIT COUNTER

% o : &‘ g‘x‘cx S T0 TYPE

iiiii&illii*iii}ii!&*i*i**&ii&i*i*liiiii;li&{!&l{ii&i&}i!l*****
SBTTL SCOPE HANDLER ROUTINE

; ¥SW14=1
:¥THE TEST NUHBEk (STSTNH) I S INCREMENTED AND DISPLAYED IN DISPLAY(7:0>
:#AND THE ERROR FLAG (SERFLG) IS DISPLAYED IN DISPLAY<15:08>

SSCOPE :

JISWR :LOOP ON PRESENT TEST?
$OVER :YES IF SWl4=]
luusmm OF CODE FOR THE XOR tESTERsssss
$XTSTR: BR X :IF RUNNING ON THE “XOR* TESTER CHANGE
:THIS INSTRUCTION TO A "NOP~ (NOP=240)
MOV 35‘3“"{2 -(SP) :SAVE THE gomans OF THE ERROR VECTOR
MOV :SET FOR T
ST ;Tmf' &T ON XOR?
MOV (SP)+ amsc :RES THE ERROR VECTOR
BR sgp vLAD 260 10 T:E r? é‘
c§: CMP (SP)+, (SP)+ :CLEAR THE STACK AFTER A TIME OUT
MOV (SP)+. JBERRVEC ;RESTORE THE ERROR VECTOR
BR SOVER' LOOP ON THE PRESENT TEST
6S: - $8888END OF CODE FOR THE XOR TEQTERouu
SSVLAD: INCB  STSTNM :COUNT TEST NUMBERS
MOV (SP) 1 SAVE LOOP ADDRESS
CLRB RFL : 2ERO ERROR FLAG
SOVER: MOV ;Isrm,aoolsmv o AY TEST NUMBER
MOV PRDR. (SP) RETURN ADDRESS

FIXES PS
s O R

SBTTL ERROR HANDLER ROUTINE

!SHIS-I HALT ON ERROR
; ¥SW13=1 INHIBIT ERROR TYPEOUTS
:%G0 TO SERRTYP ON ERROR
SERROR:
78: INCB SERFLG ;SET THE_ERROR FLAG
gEQ 79 ;DON’T LET THE FLAG GO TO ZERO
MOV $TSTNM, I#DISPLAY ;DISPLAY TEST NUMBER AND ERROR FLAG
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ERROR HANDLER ROUTINE

g§§§ W

1

%1153

177570

001153

001114

D15

2-MAY-77 11:46 PAGE 184

;n?"g ?Mc 0% ABBREGS OF ‘CRNOR INSTRUCTION
gtI)\Tfa ggmpsgmmm ?,IRF 7?2 snwi' 15 ERROR ITEM CODF
?§ %s&mm sxxp rggu zﬁnoa ROUTINE
2  Te SR
e ""‘fp ?" Wme
R oy
!!lll'lilllll!lllilll'l*ll!l*l'!I"llllIliliilll!!ll!i!i!illlli!l"ll'l'i
sem ERROR MESSAGE TYPEOUT ROUTINE
SIS RS ST BE. LR IR e
THE mmrs INFORMAT ION boucmu THE ERROR. '

SERRTYP.
CRLF ; "CARRIAGE RETURN™ & “LINE FEED"

s
MOV RO, - (SP) :SAVE RO

RO :PICKUP THE ITEM INDEX
BISB  J#SITEMB,RO
BNE 18

SIF IT ma IS zzno! JusT
MOV SERRPC, -(SP) YP% 'f'.'.': ron %PEOUT
-22.%& s
TYPOC :GO TYPE--OCTAL ASCII(ALL DIGITS)
BR 6S$ % o;g
18: DEC RO JUST THE INDEX SO THAT IT WILL
ASL RO : WORK FOR THE ERROR TRBLE
ASL RO
ASL RO
ADD $SERRTB, RO :FORM TRBLE POINTER
MOV (RO)+,2% :PICKUP "ERROR MESSAGE™ POINTER
BEQ 33 :SKIP TYPEOUT IF NO POINTER
TYPE ;TYPE THE "ERROR MESSAGE™
2s: LMORD O :“ERROR MESSAGE™ POINTER GOES HERE
TYPE SCRLF ~cnmme RETURN™ & "LINE FEED"
38: MOV tnou 4§ :PICKUP “DATA r:men- POINTER
$so :SKIP TYPEOUT I
4S: mﬁo 0 --ES&’:E&S— Pﬁ“%n GOES HERE
TYPE $CRLF 3 "LINE FEED"
5§: MOV lnm RO PICKlP "onm mau»:" POINTER
BNE co TYPE THE DATA
bs: MOV (SPH RO +RESTORE RO
TYPE §CRLF :*CARRIAGE RETURN" 8 “LINE FEED"
- RTS PC : RETURN
MOV A(RO)+,-(5P) :SAVE @(RO)+ FOR TYPEOUT
TYPOC G0 TYPE--OCTAL ASCII(ALL DIGITS)
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DZBMD.P11 ERROR MESSAGE TYPEOUT ROUTINE

(RO) ANOTHER NUMBER?
bre BBI08 887748 e 68 88 TFERS
2;::5 %mﬂ u:-mtm1 021052 ;Rvpe ’gs ms TWO(2) SPACES
6749 nex% %o 000 8s: LRSCIZ /7 7 #uo(a) SPACES
6750 021056 .EVEN
g 1 : ;l'llllllllllli!ll!lll!l!!“ilﬂ'!!lnlll"l!!!lil!llilllllﬂ»!ll!lll!l
gg .SBTTL READ AN OCTAL NUMBER FROM THE TTY
2755 : #CALL : ”

;l

3 L g?unn HERE sc a“\‘s%on TOP OF THE STACK
g% % uxcn ORDER BITS ARE IN SHIOCT
6760 021056 011646 $RDOCT: MOV (SP),-(SP) ;PROVIDE SPACE FOR THE
&761 021060 016666 000004 000002 MOV 4(SP},2(SP) ; INPUT_NUMBER
6762 021066 010046 MOV RO, -(5P) :PUSH RO ON STACK
6763 021070 010146 MOV R1,-(5P) :PUSH R1 ON smcx
6764 021072 010246 MOV R2.-(SP) :PUSH R2 ON STAC
6765 021074 104412 18: ROLIN READ AN ASCIZ L
6766 021076 012600 v (SP)+,R0 :GET ADDRESS OF 1sr CHARACTER
6767 gug 00S001 CLR R1 :CLEAR DATA WORD
6768 021102 005002 CLR R2
6769 021104 112046 2s: MOVB  (RO)+,-(SP) :PICKUP THIS cmmcrsn
6770 021106 001412 BEQ 33 xr 2ERO GET OUT
6771 021110 006301 R1 L %2
6772 021112 006102 ROL RS
6773 021114 006301 RI ;w
6774 uaug 006102 ROL R2
6775 021120 006301 ASL RI : %8
6776 021122 006102 ROL R2
6777 021124 0M2716. 177770 BIC $1C7, (SP) :STRIP THE RSCII JUNK
6778 021130 1 ADD (SP)+,R!1 noo IN THIS DIGIT
6779 021132 BR 2§ :LOOP
6780 021134 005726 38 ST (SP)+ :CLEAN TERMINATOR FROM STACK
6781 02113 010166 000012 MOV R1, 12(SP) :SAVE THE RESULT
6782 021142 010267 000010 MOV R2.SHIOCT
6783 021146 012602 MOV (SP)+,R2 :POP STACK INTO R2
6784 021150 012601 MOV (5P)+ RI :POP STACK INTO RI
6785 021152 012600 MOV (SP)+ RO :POP STACK INTO RO
6786 021154 000002 RTI * RETURN
6787 021156 000000 $HIOCT: .WORD O :HIGH ORDER BITS GO HERE
23% ¥ FXEREHEFEEHHHHHHHHHHHEHH I H
233? .SBTTL TRAP DECODER
6792 : ¥THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE "TRAP™ INSTRUCTION
6793 '%AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS
6794 :%0F THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL
2% :%G0 TO THAT ROUTINE.
6797 021160 010046 §TRAP: MOV RO, -(SP) . ;SAVE RO
6798 021162 016600 000002 MOV 2(5P) RO :GET TRAP ADDRESS

I ————— - - - — —— o . >




TAL NUMBER FROM TTY

SETAL NIGER (RS PER LAST C
N CHARACTER ROUTINE
N_STRING ROUTINE

YPEI
YPEI
AN

T
T

YPE OCTAL NUMBER (WITH LEARDING

TY_TYPEQUT ROUTINE

T
T
T
T
T
T
RE
/

rFis

;GET RI%TT‘%LTE OF TRAP

: BACKUP BY 2
:GO TO ROUTINE

; INDEX

:#THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED
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MACY1l 27(663)

TRAP DECODER

021200

i

1-0ZBMD-J
0l

n
11

TRAP

TRAP
TRAP+Y4
TRAP+6
TRAP+1
TRAP+1
TRAP+1Y4
OMPARISON

=TYPE
=TYPOC
=TYPQS
=TYPON
=RDCHR
READ DATA

o
-
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W
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N - m
Or_) Sms
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z- 5824392080 o
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/

LED TO T
<15>¢12>7/ADDRESS ADDRESS ADDRESS EXPECTED FOUND /

E RERDING ROM./

RAP. ROM PC ON STACK./

$TYPE
$TYPOC
$TYPOS
STYPON
REC I
RSCI
RSCI
RSCI
RSCI
RSCI
RSCI
ASCI
WORD
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N3 SUNNYUNNINNINNNINY Y

MAI

o ERRTGINIS
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,0

TEMPY, 0
XSTORE

SERRPC
SERRPC

. WORD
WORD
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CROSS REFERENCE TRBLE
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6820%

S46 6820%

5738

5746

E76M

g§772

e %%g st

mmmmmmmmmmmxmmmmmmmnmmsnaqm mmeaa e
= == B airaanyalonn ssmmmmmm

Pt et b B et et P et B B B b 0 Ot et P 0t Ot B b -t P
(D 0 a0 a0 N O 00 D D a0 (0 0D 0D 00 D 00 0D A0 D N (D N M M @@

o ——— i . W — == - e ——

——— A e A o 5l

— . ——————t e gt 4



333333 §
“REESH

3
-
o

™
§%

<

e . ———

b b—d b
§2

- r%*
BRE &b
==

2234aRe8

23
=t

S

-
o0

Rhage

883

OS2I SNS33S

5
:

23

Lol |

l
l

oo
8

e

7828

000000
~
)
S
e

gzgagdcn

2

0000000000000
g&!&i
22

Ba s et s p—t Pt Pt s Pt Dt Pt po b

~
o
~
F =

1-0ZBMD-J
CROSS REFERENCE TRBLE

MACY1]l 27(663)
32618 S782
8 579
8 5800
S680s S810
Se92s SO0
26900 5827
doos  £Eeq
S904s 6137
69038 5958
S718% 311
364 6813
6528 5922%
S710% SB17
4ys7s S703#%
§927% S947
§739% S747%
C8S8%  5864x
6315 6357
641Ss
b416s
B4178
64698
SSis S5713%
b3eb 64198
6327 64198
b34l 6419s
Sbes 5727
7518 S743
11208 5751
15918 5769
cel3ls §777
32708 5787
38398 5795
46138 SB0S
S691s 5903
Sb89s 5826
6108 b4cls
6318 64198
024 6063
b475Ss
b421ls  BNY0
by2ls
642l
6166 bYcls
b4l
6041
pYcls
b42ls B4SE
5899 blee
€815 S910#
5723 £907%
§907 £910%
£923 £009

5857
SBG%
586

5875

6067

6146

8219

b423*

5763
S85

5781
5862
5799
5809
6036

6140

6075

pHcls

8316

B670%

6816
b288#*

5999
5783%

6393

BYS7%

5844
5856

5868
5874

bl7e

b131

6334

H1S
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g4cls

6177

6358

6818
6386#*

601 1%
S801*

BYlu4s

6182

B363

6819

6046 bo24*®  Be43

S8l11% S828%  S5834x
6010 6224 6283

6190 6319 6323

bH44s

— i ———— —

6250
S840#

6337

B62So*
S846+#

344

5852#

b42is

e ———————
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CROSS REFERENCE TRBL
& 599%* 6290% BMIlx B4E9* B473% BS13% BS20% BS2S* BEI7R  B741x

Egg: g%l 6008% B10S* B307% B442  BY43s B4S2  BY62
S741 S749 S767 5775 5785 5793 S803 SB13 5889 59218 5997  eMe2
S892 6008s 6088

5895  610Ss o

6898 63078 B34  b4l2  bMeH

3768 377  B441x*  BYSIH

3778

4588

b4e8  B43Ss

BSEY 68178

€821 5884 6109 6765  ©BlSH

#
b22ls 6292
62198 629l
Y " gggg 59;& 59 S934 $937 S947 8950 5959 S965* 598
S 5971 3 5974% 5976 5986 5989 £9% 60i12% 6017 6018 6022 6023
6033 6034 6038 6039 1 6081
6

6046 [ 6072 6080
6086*% bHlb4* 6169 6170 6171 6184 gégs 6186 619 b207% B221l* 6226 6228
33 6234 6243 624 Y 6266 E268
B271 6280 6283 6286 6328% 6333% bH42* HABYx HI74x £392x BH02x B4I7*  BY43Bx
bY4B®  BS0S S0b* 6507 6510% 6£713 6714% B715% 6722% 6£723% 6724% £725% 6726%
6743 6745 6762 6766 6769 6785% £797 6798% 6£799

1# 6802
3858 6017% 6019 6033% 6035 60S9% 606l 6071% 6073 6106* 6107 Bb128% Bl34x

6136 6137 6139 bl44 6365% 6371 6378 6393% 6397 B403* 6408 6460*  BY6SH
6469 67 gsg?i b771% 6738* 775% £778% 6£781 b784#

3868 5822% 3% 5824 S8 5836 Se4e S848 5854 S860 5866 5872 5879
5885% 5886 6110* blll* 6ll2 6115 6117 6120 6764 b768% B772% 6774% b77b#

3878 SBBb* 5887 S890 5893 589 ?929* 59331 S967% 5981% 6013 6022% BO3B*

bldex 6193 | 5202 b2
6383 689 oD  boSly bste  pSSe gOek  6SE0  GSee  ESedr  bSebx  Bhlk
£

Bgég: 6621: 6%%8* '934* 5830* 2631* 2950 2641: b223* 6228 623l 6232 6235
be4b * §31él 33401 233?: ngg 6381 ng; 6b09% 6b10* Bbll® BBI2 bb13%
6627 b629% 6B637%  BEYO*

3898 B3l4x 1# B3S2 63bb* 6371 B375* 6378 63%4*  B397 B404* 6408

b3S
6608 bbl4x bblb* bB61B* 6619% 6620 Bb2l 6639#
3908 392 Se98% 5699% 5700

392 5702% S712% S722% 5726 §729% 5733 5735 5736 S753%  §7%7 5759 5760
53%; S8 £978% 6026* B031* 6043* 6OB4*  BO6EB* 6077% 6110 ble7* bl blylx
bl bl74% B179% £188% 6273% B309% B321* H332% 6£338% b34b¥ B3b2¥ bY4*  BY29
B431 B432 B436%  BYMS b44b b448 B4SO*  £S0S*  B506 6507% B509 6510 BS11#
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DZBMD. P11 CROSS REFERENCE TRBLE
6514  BSIGH BS1G% 6524  BS3I6E  BGI7E  BSYOX  BSYIE  BSSOF  BSSS BS6E 6567  6SEEK
e 53 €393  EE00 I+ 606 GEQT: GEQRr EEIY  BE3  EGM0  ELl  sguas
BEY3% GEOWE BB67  6BAY  Bb BE79  B677% 6B92  6713% E7i8% 6739 643  67e0s
fels G762 €76 G7ewr Efbe €% b777x 678 G7B0  7alx 673  Ge4  67es

SPACE3 017552 B4218

SRV.A 01 B151 61548

3RV.D 0159 6116 61358

SRV.L 018612 6113 61638

SRV.R 018024 61139 62188

STRCK = 001100 F3 S0 52 S8 673 6M9  63@ 62 EN% 64D

YRRT . 012102 7158 ©E71€

TKLNT= 179774 3788

SR = 177570 B0y g S™2 53 59 S G0S2 G200 6230 68 627Y 6278 GhSos

S0 = 000001 Q218

3400 = 000001 4ils Y2l

2401 = 000002 4108 450

3402 = 00000M $ 49

3403 = 000010 408 418

S04 = 000020 4078 417

3M05 = GO00N0 4068  Y4lb

| 2406 = 000100 4oes  41c
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