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REWORK INSTRUCTIONS

Eco*e

COMPONENT ADDS SIDE +!

U~/ THERMISTOR R47 FIN (13163/2) BETWEEN
PINS £36-& ¢ £36-y

WIRE ADDS SIDE 1

0-2 FROM E36-8 70 £26-2

0-3 FROM £36-970 F26-/2

OTHER DELETFS SIDE 1

0~ REMOVE FROM THE P C BOARD
THE WORDS WI3 ¢ wid4

NUMBER

MS312-0

o [¢T]

B

l

TITLE

BOOTSTRAP TERMINATOR

1ZEJCO0

D [UA] MS3i2-0-0

NUMBER

SCALE

[ o
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L1

I
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3

AUTOMATED BY FRTLST 1C(S) FARTS LIST SHEET 1 OF
LINE ITEM DOCUMENT NO. FART NO. DESCRIFTION QTY REFERENCE DESIGNATORS

1 1 1000010-00 39.0 MMF 100V S%200FFM DM1SS (10--00 1 C40

2 2 1000043-00 1000,0 MMF 250V 20%  YSF DISC 2 C44,CA45

3 3 1000054-09 1500.0 MMF 250V 10%  ZSF DISC 2 C42,C43

4 4 1000076-00 39 MFD 10V 10% 150D S.TA (10-00 2 €35,C36

5 5 1001610-01 .01 MFI 100V OR S0V ZSU DIIISC/8O0FF MIN 28 C2-C8,C10-C15,C17+C18,C20-C24>

A CONT C26-C28,C30-C34 )

b é 1004813-00 10 MFD 20V 10% 150D S.TA (10--00 2 C38,C41

7 7 1005335-00 39 MFD 20V 10%Z 150D S.TA (10-00 1 €37

8 8 1010274-01 .22 MFD S0V X% 3C023 CER. 4 C1,C9,C165C25

9 ? 1100113-00 D 662 0S 600FCE(STARISTOR) 2 02,03

10 10 1211164-06 SWsDIF 1F 1A 10FO0S 1 s1

11 11 1215006-02 SOCKET 16FIN IC LOW FROFILE 4 E32-E35

12 12 1215006-03 SOCKET 18FIN IC LOW FPROFILE 1 E20

13 13 1300229-00 100 17440 5% cc (13-00 1 R30

14 14 1300365-00 1 K 1746 5% cc (13-00 11 R3sR15,R23,R24,R26:R27,R33,

CONT R35,R36,R39sR41

15 15 1300447-00 4.7 K 1744 5% cc (13-00 1 R4

16 16 1300479-00 10 K 1/4W S% cc (13-00 15 RS-R14,R18-R20sR40sR2

17 17 1302177-00 47 K 1744 5% cc (13-00 2 R31,Rk32

18 18 1302391-00 20 K 1740 5% cc (13-00 S R22,R25,R28sR29sR37

19 19 1302394-00 30 KUI74W 5% gC (13-00 2 RIYR1&

20 20 1302873-00 261 1/4W 1% RNSSD-F 100FFHM (13-00 1 R17

21 21 1305125-00 383 1/4W 1% RNSSD-F 100FFH (13-00 2 R34,R38

22 22 1310630-00 1.33 K 1/4W 1% RNSSD-F 100FFH (13-00 1 R42

23 23 1312628-00 R NETWORK 14-176.5 14-375 2 E15E27

24 24 1312628-01 R NETWORK 14-176.5 11-375 2 E9:E17 -

25 25 1513265-00 3725 QUAD CORE DRIVER 1 E26

26 26 1611243-00 DELAY=25-250NS,10TAFS RCL#L-183 E FE#982% 1 E25

27 27 1909705-00 DEC  8881-INAND GATE-QUAD 2INsOFN COLL. 6 E2,E3,E4sES5:E10,E14

28 25 1910546-00 745140 NAND GATE-DUAL 4INFUT,BUFFER 1 E1é
| REVISION HISTORY IVARIATIONS FOR THIS ASSY.! [ !
b e e __‘FIRST USED ON:! M9312-00 ! DIGITAL EQUIFMENT CORFORATION ;
I CHK ! ECO NO ! REV ! b e e e ! MAYNARDs MASSACHUSETTS !
VeV eV 21 00 ! ! b e !
| ——— ¢ INIT t A ! IMADE EY: D SIREEN IDATE: 02-DEC-77 ITITLE !
! FG ! 00001 ! E ! . b e ! FARTS LIST !
i ' ! ! ! ! ! !
! ' i ! ICHECKED:  F SMART IDATE: 02-DEC-77 !  ROOTSTRAF TERMINATOR !
] [] ] 1 ] ] ] ]
g ' ' ! ' ! ! !
' | ' | IDSN.ENG.$ EILL GIST IDATE! 29-DEC~77 ! e e !
! ! ! ! e R 'SIZE!CODE!  DOCUMENT NUMBER ! REV !
] ] ] ] ] ] ] ] ] . [}
! ! ! ! IPROD, ¢ EO3 KING IDATES 30-DEC-77 ! K ! FL !  M9312-0-0 'B !
! 1 ] ! b e e e e e e e e e e e | O | I, i
! ! | ' ! ! ! VEDIT#!
! ! ! ! IRESF.ENG.$ RAY GRUDA IDATE: 29-DEC-77 !'ASSY.NO.: D-UA-H9312-0-0 P8

*THIS DRAWING AND SFECIFICATIONS HEREIN»

i
! OR COFIED OR USED IN WHCLE OR IN FART AS THE BASIS FOR THE HANUFACTURE OR SALE OF ITEMS WiITHOUT WRITTEN PERMISSION.
i
]

ARE THE FROFERTY OF DIGITAL EQUIFMENT CORFORATION AND SHALL NOT RE REFROLDUCED

COFYRIGHT

1978,

DIGITAL EQUIFMENT CORFORATION *
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AUTOMATED

LINE ITEM
290 29
20 30
31 31
32 32
33 33
34 34
35 35
36 36
37 37
38 38
39 39
40 40
a1 a1
42 42
43 43
44 44
45 45
46 46
47 47
48 48
49 49
50 NOTE:

_—_____.-___—_..—__.--.____.__._________——__.-——.——_..._-..._——_....___-—_—_._._—-._——--~—.._.._._....._.._....

RY FRTLST 1C(5)

DOCUMENT NO.

[-ML--5013263-0-0

I C SPARE LOCATIONS

! DIGITAL EQUIFMENT CORFORATION

! MAYNARIy
o —— e d e e !

MASSACHUSETTS

ITITLE

FARTS LI1IST

FART NO. DESCRIFTICN QTY
1910951-00 9602 ONE SHOT-DUAL 1
i911116-060 DEC 8837 RECEIVER» BUS»HEX»UNIERUS 2
1911469-00 DEC 8640 RECEIVER s BUS» QUADIs UNIRUS» Q~RU 2
1911579-00 8641 TRANSCEIVERRUS»QUAL» UNIEUS 2
1912816-00 LS32 OR GATE-QUAL 2INSFISITIVE i
1912825-00 LS76 FF-JK DNUAL W/FRESET & CLEAR i
1912829-0¢ LS86 X-OR GATE-QUAD Z2IN 1
1912846-00 LS155 DECODER»2 OF 4(DUAL) & DEMUX 1
1912854-00 LS193 COUNTER»SYNCHRs4RIT,UF/LiN,BINA 1
1913777-0C L5240 DRIVERsLINEsOCTAL» TRI-ST 1
1914214-00 LS374 FF-I OCTAL EDGE TRIGGER 2
23217F1-00 F1-01 1
23690A9-00 AP-04 i
9013263-00 ETCH EROARD FOF M9312 i
9006732-00 EYELETy ROLLED FLANGE, .121 OD X .219 LG 2
2007112-00 TERM QUICK 1F0S ADAFTER 4
2008337-06 HANDLEy FLIP CHIFs MAGENTA 1
7002000-00 EYELETs ROLLED FLANGE, ,121 OD X .156 LG 4

?009157-00 ADHESIVE, FERMAEBOND #101 A/R
?009185-00 JUMFERy WIREs INSULATED» BLACK EAND 3

?105740-55 WIRE (WRAF) 30AWG uL1423 (91-00 A/R

INCLUDE E36
FARTS LIST ISIZE!CODE!

BOOTSTRAP TERMINATOR ! U
' K t PL

REFERENCE DESIGNATORS

E7
E18,E19
ES,EZ2R
E29,E30
E23

Eé

E15

E22

E24

E13
E11,E12
£31

E21

TPL+TP2,TF3»TF4

W7:UW2sU10

DOCUMENT NUMEER
! s
I M9312-0-0 IR

rJ
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M3312 SET UP AND INSTALLATIUN PROCEDURE (K=SPaM9312e0=4)

SECTION
SECTION
SECTION
SECTION
SECTION
SECTION
SECTION

SECTION

SCOPE
THIS DOCUMENT OUTLINES THE FOLLOWING!
JUMPER W1eW12 CONFIGURATIONwwoncacesacoswracancnasaPAGE
ROM INSTALLATION (BOOT ROMS, AND DIAGNOSTIC ROMS)==PAGE
CONNECTING FAST=0N TABS TPleTP4,ecccnnncrcsncnenncPAGE
ROM CROSS=REFERENCE TABLEeewsccecaveccsasvnacnnnneePAGL
ROM IDENTIFICATION TARLEe«eevceccesssscensscmvenaneaPAGE
S1 SWITCH SETTING FOR CPU DIAGNOSTIC ROM===weewsweaPiGE
81 SWITCH SETTING FOR PERIPHERAL BOOT ROMS=wwsasee«PAGE

S SWITCH SETTING FOR COMMUNICATION BOOT ROMSeswwaePAGE

4
7
:
]
11
15
17
21

35

Page 2
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M3312 SET UP AND INSTALLATION PROCEDURE (K*SP=eM931{2+0=4)

USEAGE

THE M9312 IS CURRENTLY USED 4 WAYS
MUD MACHINE BEGINNING OF BUS TERMINATOR 11/¢4/24/34/342
11/7¢ BEGINNING OF BUS TERMINATOR
11/60 BEGINNING OF BUS TERMINATOR
OTHER UNIBUS PDP 11°S BFGINNING OR END OF BUS TERMINATOR

(IF A UNIBUS REPEATER IS NSED IN THE SYSTEM, THE M9312
MUST BE ON THE PROCESSOR SIDE OF THE REPEATER,)

Page 3




M9312 SET UF AND INSTALLATION PROCEDURE (KeSP=M33{2=peq)

SECTION 1§,

JUMPER W1eW12 CONFIGURATION

Sa e

- ARt et e D e, s

Page 4
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M9312 SET UP AND INSTALLATION PROCEDUPE (K=SPeM9312e9=4)

THE NORMAL JUMPFR SETUP IS SHOWN BELOW

.----u.-----GQOQU--.---------...--—---;..-------.--.-..---.----.-.----.c-.---..---.---.------o----------.----.--!

USEAGE - LWL L W2 i W3 L W4 L WS ] W6 J W7 | W8 1 W9 ! W10 ! %11 § w12 |
.n.----Qn---naan-uﬂaee.'-amhoaﬂﬂ-nuQa-an!g-ugg!g-n.QI----ql.-ggg!.’--—l----tzﬁﬂ--ﬁ!-.-..:-----g-----l-.-.-!-.---!
11/94/34/34A (MUD MACHINE) M9312 IN ! OUT § OUT § OUT | OUT { OUT § OUT | INM } QUT ! IN | IN | OUT | OUT |}
SLOT AB2,3,4 OF PROCESSCR BACKPLANE ol | i ! ! ! ! ! H 1 ! ! i

1L X Z P E R LN B K K B 2 L X 2 X X B X X J =---====G==a-aaa=- ========.====i============£=======eegﬂleeeee!ee:eeleeee=:=====:

11/7v WITH M9312 IN SLOT EF1 OF IN L IN L IN PIN O} IN O IN L OUT } IN | IN | OUT | CUT |
PROCESSOR BACKPLANE (SEE NOTES 1,2,3) ! ! ! { ! $ ! ! { H { ! !

----...----..‘...-..-.--.-.----.------o-!---.-1-.-.-!..-..!----;!-.-.—!.--.-!U-.-—!-.--.!-.---!-.-.-!..---!--.-.;

11760 WITH M9312 IN THE LAST AB SLOT OF ! OUT } OUT ! OUT ! OUT ¢ OUT | QUT § IN | OQUT §{ oUT ! OUT | IN ! IN !

o
-1
i

-

THE LAST MEMORY BACKPLANE(SEE NOTE 2,3) | ! { { R { § ! { ! ¢ { !
.-.-...-..----.-----.-.----------.-'.---l-....l---.-l..---l-.-..l-----l-----!-----l-----!-----t..-..!-----1--.--!
OTHER UNIBUS CPU’S WITH M9312 IN 1IN 3P IN O JPIN ! IN O PIN L OUT I IN O} IN ! IN } IN ! OUT ! OUT |
PLACE OF ™63 (OR EQUIVALEMNT) ! l i ! R ! l ! ! ! H ! !
-..-—-.---..---n-------.-----.-------.--!.-.6.!--.--!-.---!.---.!-.---!--.--!-----I---..!-----l-----!-----z----.!
11/24 (MUD MACHINE) M9312 IN $IN P INOLIN OV IN Y IN L OUT ) IN O OUT ! IN )} IN | QUT | OUT |
SLOT AB 9 OF PROCESSOR BACKPLANE ! i 1 ! ! { l H { { | ! i

--.-..-.-.----..--n-.----.-..----.-----.!-.-.'!.-‘--l----tl---.;1.-_--!-----‘-.-.-1--..-‘--.--1--‘--1-.—.-!o----!

NOTES 3
1 FOR BOOT ON POWER UP THE 11/7@ REQUIRES THE FOLLOWING,

1,1, 701¢329 BACKPLANE ECO 8 (WIRE LIST REV J OR LATER)
1,2, 48134 ECO"S 1,2 AND 3 (CS REV C OR LATER)

#8139 JUMPERS SET AS FOLLOWS3 W1=IN,W2=0UT,W3=IN,W40UT,WS=0UT,W6=0UT,H7=0UT,WE=IN,H9=0UT
1,3, 8136 ECO 5 (CS REVS Ct OR E OR LATER)

1,4, M9312 ECO 1 (CS REV B OR LATER)

2, TO BOOT ON POWER UP FROM THE MK{1 MEMORY THE CABLE SHOULD BE CONNECTED TO TABS 3 AND 4 ALSO THE SWITCH S1=2

HAS TO BE OFF

3, IF A REMOTE INITILIZER PANEL IS USED THE CABLES FROM THE PANEL TO THE M9312 CAN NOT HAVE AMY RESISTORS

OR CAPS ON IT

Page S
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M931?2 SET UP AND INSTALLATION PHRUCEDURE (K=3PeM9312e0=4)

|~o

EXPLANATICN OF JUMPER FUNCTIONS

JUMPER | FUNCTION PERFORHED !
...-....! ..---.-.-.-.-.---..--..'.-...-.-..-..-.-.--....-..--..-.!

Wi { PULL UP FOR BUS 8G6& H (#HEN 1IN) H
--.-----!.-...-.----u---o--.........nI--..--n-...-..--.-c..-...-.l

w2 { PULL UP FOR BUS BG7 H (WHEN In) !

W3 ! PULL up FOE BUS KOG H (WHEN IxN) !

W4 1 PULL up FOR BUS BGS H (WHEN IN) l

--..--.-!...-------—..-o..n---c-.----.---.---.—.--o..-.---.-..---!

WS ! PULL UP FOR BUS BG4 H (wWHEN IN) !

w6 ! BUF VECTOR L (IN FOR 11/7v) !

.--..-..x.---...........-...-----.--..-..-.-.'...‘ ..-...-...-....l

Lk} { RESERVED (ALWAYS IN) ) {

.-..-.--!..-.-..-..-.-......-.--.uo..O..----ﬂ--.O..-.-...--....-.!

L | LO ROM ENABLE (WHEN OUT) |

---...--l-u-o..--.--..-------'..---..-----.--.u....--o.--..---...‘

W9,w1® | POWER UP BOOT TO 773024 (Iy FOR ALL CPU’S EXCEPT 11/62)!

Wi1,412! POWER UP BOOT TO 773224 (InN FOR 11/62 ONLY) |

oW -...-.-........-..-.--..---.‘--..'---....-..-.-.'..-.-..--..e’

Page 6




M9312 SET UP AUD INSTALLATION FROQCEOURE (K=3P=M9312=0=4)

SFCTION-2,

ROM INSTALLATION (BONT ROM, AND DIAGNOSTIC ROMS)

page 7
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M9312 SET UFP ARND

INSTALLATIUN PROCEDURE (K=SPaM9312eil=4)

ROM TNSTALLATION

THERE ARE § SOCKETED LOCATIONS ON THE M9312,THESE ARE E20,E32,E33,E34, AMD E35 (M9312 ETCH REV B AND C),
EACH ACCEPT A ROM, ROMS USED WITH THE M9312 ARFE SEPARATED INTO TWO

THESE LOCATICNS

CLASSIFICATIONS,

1, DIAGNGSTIC ROM (CPU SPECIFIC)

THIS ROM ALWAYS PLUGS INTO LOCATION nE2@n,

IT IS ONLY POSSIBLE TO INSTALL ONE OF THESE PER M9312,

THIS ROM CAN BE IDENTIFIED BY THE LAST 2 CHARACTERS OF THE PATTERN

N{JMBER THAT 15 STAMPED O~ THE THE ROM, THEY WILL ALWAYS
RE "FiM, )

2. BOOTSTRAP ROMS

THESE RO#S ARE USED TO BOOT VARIOQUS MEDIAS,

FOR M9312 ETCH REV B AND ¢, THEY ARE PLUGGED IN TO LOCATIONS E32,E33,E34, AND E35,
FROM THIS POINT ON IN THIS DOCUMENT E32,E33,E34, AND E35 WILL
B8E REFERRED TO AS ROM 4,R0M 2,ROM 3 AND ROM i RESPFCTIVELY,
IT Is NOT REQUIRED THAT A PARTICULAR DEVICE BOOT GO INTO A
PARTICULAR SOCKET BUT THE ORDER IN WHICH THE BOOT ROM SOCKETS _
ARE FILLED IS EXTREMELY IMPORTANT,AND FOR CONFIGURATION CONSISTENCY ROMS WILL BE

INSTALLED

IN ALPHABETIC ORDER BY THIER FIRST T®O0 LETTER MMNEMONIC,

WHICH OUTLINES THE ORDER IN WHICH THE ROMS SHOULD BRE INSERTED.
NOTE THAT BOOT ROMS CAN BE DISTINGUISHED FROM DIAGNOSTIC ROMS
BY THE LAST 2 CHARACTERS OF THE PATTERN NUMBER PRINTED

ON THE ROM, THE BOOT ROMS ALWAYS END WITH "AS9",

* ON 11/6¢,IF THERE IS ONLY ONE ROM,

-..------‘--—.‘----.-.---.-.---.!

TABLE FOR ROM INSTALLATION ORDER|

.-.----.‘.-.‘--...-‘-.-..‘---.--l

ORDER OQF! i

I?;STAL. 1--...-----..-—--------.:

LATION | LOC, | (IC NUMBER) |

.—.-----!-------1------------.--!

FIRST # | ROM 1 |} (E35) !
P R R
TR 4 Rom 3 b ceaa
FouRtn | mow 4 L (z3zy

--.-.------.--.-----.---..--..--!

(SEE PAGE 12 AND 14) A TABLE

IT MUST BE INSTALLED IN ROM 2 SOCKET TO DO A POWER=UP BOOT,

IS PRCVIDED BELOW

pPage 8



M9312 SET UP AND INSTALLATIOH PROCEDIRE (K=3PeM93{2=0=4) page 9

SECTION 3

FAST«ON TAB CONNECTION

W



M3312 SET UP AWD INSTALLATION PROCEDURE (K=SP=M9312=¢=4)

THE FASTeGM TABS ARE DEFINED IN THE TABLE BELOW,

.-.‘-..'-..--u------...—-------Q--.--.---u.--.---..-z

FAST=QN | FUNCTION PERFORMED 1
misoormmf
Tree 4 RetuRw Fon baot Taper TTTTTTTITIIwk
o3 ReToR Fon Enanie moor on mensreT
I Y S

-.--.-...'--.-".---ﬂ--.-..-'.-.---‘.-----..--.-..-.!

IT WOULD BE IMPOSSIBLE TO LIST ALL THE DIFFERENT WAYS

TO CONNECT THESE POINTS, FOR A SPECIFIC APPLICATION OF THE MODULE, SYSTEM

DOCUMENTATION MUST BE CONSULTED,
ONE OF THE FREQUENT APPLICATIONS OF THE M93i2 IS TO R
WITH RESPECT TO THE FAST=ON CONNECTIONS,

!.-.-----..‘---.-..------.---.-.-..--.!

! WIRE CONNECTION {
!—----.n---.-----—-..-.----..----..-.-1
{ FROM t To !

z----..----n.---!-----------.---.c-.-.l
{MODULE iFAST=0NiMODULE IFAST=ONICOLOR!
1.-.--.-!.--.--.!-.-----1--..--.1--.--!

¢ M9301 I TPL § %9312 | Tp4 | BLK |

!..--.-. l --..---! ---..--! ..----.1 .----‘

! M3301 ! TP2 | M9312 | TPl | RED |

‘.--..--l-.--...‘------.!--.--.-1-.-..!

I M9301 U TP3 | M9312 | TP3 [CLEAR!

x-.-----.------.--n..----.-.--..--.-.'!

NOTES:

RESISTORS OR CAPS ON IT

2, TO BOOT ON POWER UP FROM THE MK11 MEMORY TWE CABLE SHOULD BE CONNECTED

HAS TO BE OFF

EPLACE THE M9301,
A TABLE IS PROVIDED BELOW THAT OQUTLINING HO® THIS SUBSTITUTION CAN BE MADE

Page 19

e IF A REMOTE INITILIZER PANEL IS USED THE CABLE FROM THE PANEL TO THE M9312 CAN NOT HAVE ANY

TO TABS 3 AND 4 ALSO THE SWITCH 51=2



M9312 SET UP AND INSTALLATION PROCEVURE (K=SP=¥M3312=0w4) Page 11

SECTION ¢

ROM CROSS=PEFERENCE TABLES



M3312 SET UP aND INSTALLATTON PROCEDURE (KwSPeMg3{2eC=4) Pade 12

FOM CROSS=REFERENCE TABLES

.-.----.......-.-..------.--....---..--.---...-o.------I.-.--.--!
CROSS REFFERENCE RO® P7N TO ROM TABLE NUMBER !
e!ee========================ﬁiﬁiﬁ-o‘.--..--.-....--n.-...---.-.-j
PART { | SEE i
NUMBER FUNCTION PERFORMED BY CPU ROM ! TABLE |
23~ ! ! }
..‘-.--.‘.---.-.--.-.----..-...-.--...--.-.........---..l..-....!
616F1 ! DIAGNOSTIC FOR 11/697/70 RON ID=8d ! =i i
...-...-!-.-..----....-.-.-..---.--.-.n..--.--..-.--.w..l..-....!
248F1 ! ASCII CONSOLE AND DIAGNOSTIC FOR | 1=2 {

! 11/024/¢5/34/35/740/45/52/55 ROM IDsA® | t
..-.-..-!...-.'-'..---.-.....-....-..--'.-'.-.--....---.!..--..-t
446F1) ! DIAGNQSTIC FOk 11/44 ROM ID&Co { N/A { MOTEI$SREFER T0 1./44 DQCUMENTATION
-.--Q---!...c--...--.-..-..-....--.-.o---...-..-o.u.--..1-.-.-..!
T74F1 ! DIAGNOSTIC FOR 11/24 ROM ID=D@ | 1=3 !

i.-...--‘...--.-o--.------.-.-----9...----.--.---..-----!.--.-..!



M9312.SET Up AND JNSTALLATION PROCEDURE (K=SPeM9312«(wg)

ROM CROSSeREFERENCE TABLES

CROSS REFFERENCE ROM P/N TO ROM TARBLE WUMRER i
PART ! !l SEE !
NUMBER | THE FOLLOWING ROMS ARE BOOTSTRAP RO#4S ! TABLE !
23- { BOOTABLE DEVICES ' H

{
I¥NEMON~] FIRST DEVICE [MNEMON=} SECQOND DEVICE | )

! IC ! IN ROM ! 1¢C ! IN ROM ! {
----..--1.------1-----------a..-!-------!------.--------!-------z
i

!

!

75139 ! DL ! RLO I NA ! MA I 2-1

.--.--"l.----.-x.----...---.---1.---—--!-.---..‘--..-.-1‘--.---
75249 I Dw ! RK16/97 ! NA 1 NA 1 22
.----o--z.------l.-.--g---------:--c.---!-------.-------l------.!

T753A9 I DX ! RXo1 ! Na I NA ! 23 {

811A9 ! DY ! RX02 ! MA 1 KA ! 2=11 |

.-.--.--1.--.---:-----.--.------1.--.--.!---------------!--.--.-!

755A9 i 0P { RPA2/¢3 1 D3 IRPY4/5/6 RM22/3! 2-4 !

-Ooesaew ! ---...-!-----------.--.!--.--—-!-.--.------.---!.-----.1

756A9 ! LK ! RK@3/©5 ! DT ! TUS55/56 ! 2=5 {

--.---—.!-------..-----.--.-..-.2---.---!-----.---.-.—.-!-'.---;!

757A9 I Ma 1TU16/745/77/E16 | NA { NA I 2=6 1

.---.-.-!.-.--.-1---.--.-0----!-1---..--!-.---.-.-----..!.--.---!

7S8A9 ! oHT ! TULW/ELY, TSW3 L N3 ! NA 1 2=7 !

759A9 L ns ! RS®3/04 L F: } NA 1 2«8 !

------..!.-.-.-.!---'----..-----:-----—.!--------.------1-—--..-2

760AS ! PR ! PC@S ! TT ! LO SPD RDR 1 2-9 {

-------.!-------!-----.--.--..--!------.1-.--.-.----..--!.------!

T61A9 ! CT § TUGD ! nNa I NA | 2=10 |

-.--.---1-..---.x.-----.-vtuuc--l---.---!.--.-----------1----.--1

76479 ! MS ! Ts¥4 ! NA I NA 1 2-12 |

-----.--z.'-.---!-----.-*-------!----.--!o‘-------.-.--.!----.-.!

765A9 ! DD ! TUSS | NA ! HA { 2=13 |

-------.!----.--:-.-....----v-i-:’----n-l---w--------.-.!..--...x

86249 I XM DhCetll NA ! NA ! 3= !

!
seswsaes) !
863A9 ! {
!
]

- g d Y- P
s Ben G G 8
e fe G- S

864A9 {

.-..--.-!.----.-!--.---...c.'---1--‘----1.-!---------.--1-..----

!
!
!
i
|

l.----------C--‘--"--------u---m-----------.----:

! CROSS REFFERENCE DEVICE TO COMTROLER !

!-----—-----.----u--------.------.n--—-.--n--.--l

] DEVICE ! CONTROLER !

l------:---.-..----.--.--1------------------‘----!
{ RLOY ! RL11 !
o e e S e RS S = = | N
AR K L A LA A PERSSTEE SRS ;-w-u-----.---.-.-------‘
! RKas/87 { RKe611 H

{ RX021 ! RX11 ]

!..-.-------.-----------l.------------..----.---‘

| RX@2 -1 RX211 !

1-.----------.-.--------!-----..----—-----------1

! RK926/07 | RKoll !

x--.-----------------..-z-----.----q--.----u----l

! RK26/47 ! RK61l !

g.'--.----.-.-.--..----Q‘--------.-----.ﬂ;':\. 4---.!

1 RX92 ! RX211 !

1-.--.--.-.----..-------l----.------------n--c.-!

! RPB2/uv3 ! RP11C/E !

l.------.---------------!---.a---—-----.c-------:

| RPQ4/95/06 RMO2/23 | RH11/70 !

l---.------.-..---------!------n----------------l

! RK@3/¢5 ! RK11C/D i

!.--------.--.--.-------!--------------------c--l

i TUS5/56 ! TC11t |

‘--ﬂ-----.---'--.-'-----!-------.--.-----------.x

! TUL6/U45/U77/E16 I RH11/7¢ !

!ﬂ----------------------l-------------.---------!

! TU10/E19,TS23 { T™11/A11/B11 !

l--.---.'-‘-.-.----.----1.-----'-.--.--‘--------1

| RS@3/794 ! RH1i/7@ !

x---.----.-.ﬂ-.--.------!.--.-----.---------..-.1

| PC@5 (HI SPD RDR) ! PC11/R11 !

!.'.--.-.---------------1.--------------.-------1

! LO sPD RDR (ASR33) ! DL11A/W !

!-‘l----------.-.---.----!-.------------.--------1

! Tuée | TA11 {

! Tsu4 ! TS11 !

s.-----ﬂ-.----.-tﬂ.-----l-.--.-------------.----g

{ TUuss { DL1i1~¥ {

{ COMM ! DMC=11 L

1.---.-------.-..--‘----l-----..---.------.-----!

I ComM ! DU11 !

!-.--.--..-O.--.---t--.-‘-.-----.----.----.-----!

§ ComMm ! DUP=11 {

l.--.-----------------.-1----.----------------.-z

1 CoMM ! DL11 !

!-.--.-.---.------------!-.---.-----------------!

Pade 13
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M9312 SET 1P ARD UNSTALLATION PROCFDURE (K=SPeM9312ePw=d)

PO" CROSS«nEFERENCE TABLES

---..--..------.----.----------C--—-.r---.-.--'.----------.---.-!
CROSS REFFERENCE ROM P/h"TO ROM TABLE NUMRER )
..-----.--—--‘---‘..------------‘--.-----.--....----..---..-.—--!
PART ! ! SEE !
NUMBER | THE FOLLOWING ROMS ARE RUOTSTRAP ROMS "1 TABLE }
23. ! 800TABLE DEVICES _ !
.---.-.'!-------------..-.---.....-.-.-.-..-..----.--.-.! -.'.--.!

1.----.-------..-.‘--------..-----....---.--..--!

IMNEMONe! FIRST DEVICE !MNEMONe! SECOND DEVICE |

1 Ic { IN ROM ! IC ! IN ROM ! ,
--.----.z."----l-------o-------!-o-----l.-.-.-.-.---.-.!.------
86549 ! XW ! DUPel1 NA NA ! 3-3
cewencunel

B66A9 t

saveswsw|

867A9 ! !

B6BA9 i Xu i DUl

.-.--.-o!

!
86949 { {
|

..-.--..1

870AS ! !

926A9 { XL { DL11

o G P

= s o

!

‘..-----....---!---.-.-

NA ! 3=2

Na

e B G- Bm

.-----------.--:-----..

NA I 3.4

]
B B P G G G B B B G G B B Pw T G e e = Bem G

B o B G S b B G Sem B B e G S G G g
B B Bem B B Qe U B B Ben P Bem B B S Aem Bwe @

---.-.--! g !
927A9 H : i
----a.-.! ) 1 !
928A9 ! ! !

.-.-.-..& -...-.-!.—-----------‘.‘.------!------.----.-.-!..-.---1

766A9 { CT | TU6D CAPSe=11 | XA ! NA | 2=12 |

--.C--O.!.-.---.!-.---w-..-...--!.w‘--—-x--..--.-.-..--'!------;!

! ! ! ! ! !

.-------!....--- ! -.--u.-.-'-.--.!.-..--- ! -----.----.-—.-1------;!

! ! : ! ! ! !

l ! ! ! ! !

! l ! ! | 1

-------—1--.--.‘!‘..--i------.--!--.----z-..---------.--!---I--.l

! ! | ! ! !

.-------!.--.---!‘-----.-.--‘-..!—-.----:.-.----------.-l...---’l

t l ! ! ! !

! CROSS REFFEREMCE CEVICE TO CONTROLER

!
!--.-;‘w--.-.----.-¢-..---'.-------ggg===========.
!

H DEVICE ! CONTROLER

! ! : !
l.--o-------------------[---------------.----v--l
l ! o

i ! !

!-'---.-------.---.u----!-.--.--------------.---g

! { !

!---.-.o------‘-----..--l---.-------.-.--.-----f:
! ! !
!.------..--.--------.--!---.-.-------.--‘-.---.!

! l !

l---—--.--.-.--—-.------1---.----------------.--!

l } !

! l }

!-.'.-.----------------- I --.---------'.--.------‘

| | {

t-.---.-.....-------.---!—.-----.-.-.------.-.--l

! ! {

! | ! !
! ! !
! ! !

{ ! !

2..-----.--.-.-.---..-..l-----..-..-..----------l

! ! -4

!-.--.—----.-----.------!------.----------------:

! l !

{ | {

‘--------------—--.-----!-.----------.---.--n---1

! ! {

‘----.----.----.-..-----l-------.-------.---.--.!

{ ! !

l-.------.--.-----------!-------n--..----.------g

Page 14
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SECTIQON 5§

ROM IDEMTTFICATION TABLE

|



M@312 SET Up AND INSTALLATION PROCEDIRE (KeSP=MG3{Zeileq) page 16

ROM IDEMTIFICATIOM TABLE

SOMETIMES,®HEN THE ROM CONFIGURATION OF AM #9312 IN A SYSTEM IS NOT KMOWN,IT (S

DESIRABLE TO O3TAIN THE COMFIGURATION WITHOIT PULLING OUT THE MADULE,

THIS CA» BE ACCOMPLISHED BY-RUNNING DIAGNOSTIC CZH98,0R EXAMIMATING DATA IN 5 LOCATIONS AnD REFERRING
TO THE LIST BELOW,

THE LOCATL04S ARE A3 FOLLOWSY

1, 765774 DIAGHCSTIC RQM
2, 773224 ROM 1
3, 773200 ROM 2
4, 773429 ~ ROM 3
5., 773699 ROM 4

BY COMPARING THE DATA OBSERVED AT THE ABCVE LOCATIONS TO THE TABRLE BELOW,YOU CAM IDENTIFY THE TYPE AND LOCATION OF EACH ROM,

0CTAL ! mNE= !} P/N ! SEE ! OCTAL ! MNE* | P/n ! SEE ! CCTAL ! MNEe | P/N | SEE !
DATA ! MONIC ! 23= 1 TABLE | DATA ! MONIC { 23« | TABLE ! DATA { MONIC ! 23« ! TABLE }

.--—.-'-1-...---!----.--1..---.0! -...----!.------l.----.-!-.---.-2 -----..-1-------:----.--!.---‘..z

940462 | A 1 248F1 ! 1=2 H #74115 | XM | 86209 )} 3=1 ! 242060 | DY I 774F1 ! 1«3 !
-—----o-l-------1-----'-!.------1 .-------‘ !-.c-.--! ! -.-q--..‘-.-.-.-1-------!-----.-!
941060 ! BY ! 616F1 | 1=1 ! 177776 |} ! 863n9 | ! ! ! ! !
-ﬁst---.i.-sn-.-‘an-.-w.z--n--n-! .-u---vo! :---'-'-l ! ----".-x-.----‘1-.---'-!-.----.!
241524 | CT ! 761A9 ! 2=18 | 177776 1} | 86429 | ! { { ! H
¥42113 | DK ! 756A9 | 25 ! 274167 | XW ! 86529 | 3-3 ! ! 1 i ! )
942114 | DL L 75129 | 2e) ! 177776 ! 85679 | ! { ! ! $
wecensevelcncvaos | snevasn|ecsvens] ssnewgnal !.-.—-.-! 1 -—------x.-u----!-------1-.----.!
242115 | D# ! 752349 | 2=-2 H 177776 ! 86729 | ! { ! { H
242129 | DP ! 75529 | 2-4 ! 774167 | XU ! 868R9 | 32 ! ! { ! !
-.-----'1-.-----!------.1-»:..---& -.-.--.-! !-----’-! z ﬂ----.--1-.-:-.-!-------!---’..-!
742123 | DS { 759R9 | 2«18 ! 177776 !} ! B691ar9 | ! ! ! ! !
'°°"-"3---'-'-!"'°-"1"""'l, eanweguw ) lewenewne] i wasesene | cecsnesl cvvesnnlsnasenal
042130 § DX | 753A9 | 23 | 177776 ! I 87049 | : ! ! : !
#42131 | DY ! 81129 § 2=11 | 254114 | XL 1-92629 | 3+4 { ! ! ! !
.-------1.-—.---!.--.---1¢------l messensw! !---.-.-! l ------.-1--.-.--!-------!-------1
046515 L M¥ | TS57A9 | 2+6 ! 177776 | I 92729 | ! ! ! ! !
---.--.-!--.---n!.-.--.ulc-.---ﬂl .---.-..! 1----‘.-! l ..--.-..l---.---z.------1----.-.!
f46524 ! M1 ! 758A9 | 2e7 ! 177776 ! | 92829 | H l { { l
-..---.-!-.-----:------.!------.1 ----u.--!.-—----2-.---.-!-n---.-z ----.---1-------!-------l.---.--!
25¢122 | PR ! T60A9 | 29 ! ?41524 | CT 1 76629 | 2-1¢ | { ! H l
-.-‘---.!..o--.-!-.-----l----.--t ...-.-.-!-—-----l.-.ﬂonyzotc..--‘ .-------!..-----!.-—-.--!.c---.-l
046523 1 dS | 764A9 | 2-12 | ¢41460 ! Ce . | 446F1 { N/A | NOTEt:REFER TO 11/44 DOCUMENTATION, _
wetunenne|consere lanvcannlnwusmnne] vewesnve |lasnevenancoonnlveccnns]

242144 | DD ! 76549 { 2=13 !

-.-‘--..z---.---g-.--.-.!.---.--!

177776 lasusndnissnsiny|sunnren) THTS IS A CONTINUATION ROM OF A MULTIPLE=ROM BOOT

XXXTTT lesesneslinsenusnltnetsssl RAD ROM OR NO ROM PRESENT

-...--‘.'-..‘-.--..-.----------.l

TW
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SECTION 6

S1 SWITCH SETTIWNG FOR CPU DIAGNOSTIC ROH



M9312 SKET UP AND IMSTALLATIJUN PROCEDURE (K=SPeMg3{2e0e4d)

TARLE 1=}
ROM p/N 23-616F1

11/6G/7v DIAGNOSTIC ROM

THERE ARE NO SPECIAL M9312 SwITCH SETTINGS THAT PERTAIN TO THIS ROM,

THE OWNLY wAy THESE DIAGNOSTICS (AN aF FYFsAUTES TS nv ENTERING A ROOTSTRAP
Al VLR UeRVEVOLALS Ly PROLALLCVIGD 1o BY BN IERANYG A RBUQOT TRAL

AT AN EdTRY POINT THAT CALLS FOR DIAGNOSTICS TO BE RUN,
THIS RC™ AILLOWS BOOTING VIA CONSOLE SWITCH REGISTER,
THIS CAr 6E DONE AS FOLLOWS!

1 ,LOAD ADDRESS 765744
2,SET SWITCH REGISTER AS SHOWN BELOW

i 15014 113 112 1 11 1o L 29 | a8 | 07 L ©6 § 0% | 04 | 03 § 92 | @1 | @0 |

-..-z.---l-—-.z.-..1--.-!....!.-.-!--oog.--.!-.o.!-...!---.!....1....!--..1.---2

! NA L NAL NA ! NA $ ! ! l l ! ! | l

3...-!-.-o!.--c&--.-t----‘-...!..--z---.!----‘----‘-..-!.-a-!--.uz----x..oo:..l-l

I OCTAL OWIT | 8WR CODE FROM BOOT ROM TABLES
! NUMBER H

3,40W START

Page 1R
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M9312 SET UP AND INSTALLATION PROCEDURFE (K=SP=M33|2=d=4i)
TARLE 1=2
ROM P/N 23=248f1
ASCII CONSOLE AND DIAGNUSTIC ROM FOR USE wITH 11/23/45/34/35/42/45/52/55

THIS RO COGTAINS CPU DIAGNOSTICS AiD AN ASCII CONSOLE, TO ENTEP THE ASCII CONSOLE
VIA POWEReUP BOOT OR PUSH<BUTTON ROOT,THE M9312 SWITCH SETTINGS MUST BE A5 SHOWMN BELOW.

FUNCTICN TO BE | ROM ! DIAG= | MnNUAL ! S1 SWITCH SFTTINGS FGR PUSH=BUTTON OR POWER FAIL BOOT ol
BOOTED ! LOC, INOSTIC ! STARTING ADDR,! 1 ! 2 1 3 | 4 ! s 1 6 1 7 | 8 1 9 13
CONSOLE ENMULATOR! E2¢¥ | NO ! 165144 LOv I # J OFF § OFF ) ON § ON | OFF ! OFF ! ON I GFF |}
CONSOLE EMULATOR! E2¢ | YES ! 16522 ! ON | #* | OFF | OFF | OFF | OFF | ON | OFF ! OFF ! OFF !

.--.-----.--.-.-l.—---o-!..-.n--‘----.o----.-.--1..---1...--1-.-..1-----!---..1---.-! -.--i!---n-!-----z---.nz

Page 19

# S1e2: WHEN ON,POWEReUP BOOT IS ENAQLED;:WHEN OFF,POWER=UP B0NT Is DISABLED, NOTE:3$HMUST ALWAYS BE OFF 1IN 11/24 MACHINES,

THE CONSOLE EMULATOR CAN PERFORM THE FOLLOWING FUNCTIONS:

LOAD ADDRESS
EXAMINE
DEPOSIT

START

800T A DEVICE

DN WK -
* o & 9 o

A FULL DESCRIPTION OF THE FIRST FOUR FUNCTIOWNS IS GIVEN IN THE ng312 BOOTSTRAP/TERMINATOR MODULE
TECHNICAL MaNUAL, FEKeMGQ312eTMwpiy, ’

TO B800T A DEVICE VIA THE CGNSOLE EMUGLATOR, DO THE FOLLOWING:
1, START THE CONSOLE EMULATOR
THIS CAN BE DONE BY SETITING UP THE M9312 SWITCHES AS OUTLIMED IN THE TABLE ABOVE, THEN
POWER FAILING THE CPU (S1<2 MUST BE ON TO DO THIS), OR PRESSING THE 800OT SAITCH (IF OnE
IS AVAILABLE), AJOTHER WAY OF STARTING THE CONSOLE EMULATOR IS BY MANUALLY LOADING
ARD STARTING VIA CONSOLE SWITCH REGISTER (IF ONE IS AVAILABLE), USING THE MANUAL STARTING ADDR,
SUPPLIED IN THE TABLE ABOVE,

2, TYPE IN THE APPROPRIATE 300T COMMAND,
ONCE THE CONSOLE EMULATOR IS RUNNING, TYPE IN THE TWn LETTER MNEMONIC OF THE DEVICE TO RE BOOTED,
FOLLOWED BY A CARRIAGE RETURN; OR TYPE IN THE TwWO LETTER DEVICFE MNEMONIC FOLLOWED BY AN OCTAL UNIT
NUMBER, THEH A CAFRIAGE RETUKN, (TWO LETTER DEVICE MMEMONICS CAN BE FOUND IN THE FOLLOwWING BOOT RO

TABLES,)

TW



49312 S&T UP AND INSTALLATIOH PROCEDDIE (K=S5P=M9312«1=4)

TARLE 1=3
ROM P/N 23«774F1

ASCIT CONSOLE AMD DIAGNCSTIC ROM FOF USE WITH 11724

THIS RO COMNTAINS CPU TCIAGNOSTICS AND AN ASCII CONSOLE, TO ENTEn THE ASCIT CONSOLE
VIR POsER«UP BOOT OR PUSH-BUTTOM RCOT,THE M9312 S+ITCH SETTINGS MUST BE AS SHOWN BELOW,

..‘-...--..!

FURCTION TO0 BRE | RgM ! DIAG= | MANUAL | St SWITCH SETTINGS FOR PUSH=BUTTON OR POWER FAIL BgOT !
BQOTED } LOC, ILOSTIC | STARTING ADDRs! 1 1 2 | 3 { 4 | 5 1 6 ¢t 7 1 8 1 5 {10 I
u---.-.-.-...---!U-..-.- : -...--.!----.-...---.-.;-.--.l-.-.- ! -..‘.!----.!----- ! ...--l----.lnﬂ-.-!----- 1 .--.-1
CONSQOLE EMULATOR! E2¢ ! Hp ! 165004 oM | OFF | OFF | OFF ! OFF | OFF | OFF | OFF | ON | QOFF |
CONSOLE FEMULATOR) E20 | YES i 165036 ! ON | OFF | OFF | OFF | OFF | OFF | OFF | OFF L O} ON

-.—--.--.oounonng--.---o1---.--.:..—-.--.-..--..-x---.-: --—--1..-..!----,‘----- ! -----1-----!-----!-----!.-&--l

THE CONSOLE EMULATOR CAN PERFORY THE FOLLOWING FUNCTIONS:

LOAD ADPRESS
EXAMINE
DEPOSIT
START

1
?
3
4
5, BOOT A DEVICE

A FULL CESCRIPTIOM OF THE FIRST FUUR FUNCTIONS IS GIVEN IN THE %9312 BOOTSTRAP/TERMINATOR MODULE
TECHNICAL MANUAL, EK=N93{2=TMegul,

TO BGOT A DEVICE VIA THE CONSOLE EMULATOR, DO THE FOLLOWING:
e START THE CONSOLE EMULATOR
THIS CAM BE DONE BY SETTIMG UP THE M9312 SWITCHES aS QUTLINED IN THE TABLE ABOVE, THEN
POWER FAILING THE CPU (REFER TO 11/24 MANUAL FOR PWR UP BOOT), OR PRESSING THE BOOT SWITCH (IF CHE
IS AVAILABLF), ANOTHER wAY OF STARTING THE CONSOLE EMULATOR IS BY MANUALLY LOADING
AND STARTING VIA CONSOLE SWITCH REGISTER (IF ONE IS AVAILABLE), USING THE MANUAL STARTING ADDR,
SUPPLIED 1IN THr. TABLE AROVE, '

2, TYPE IN THE APPROPRIATE BQOT COMMAND,
ONCE THE CONSOLE EMULATCR IS RUNNING, TYPE IN THE TWn LETTER MNEMONIC OF THE DEVICE TO BE BOOTED,
FOLLOWED BY A CARRIAGE RETURN; OR TYPE IN THE TWO LETTER DEVICE MNEMONIC FOLLOWED BY AN OCTAL UNIT

NUHBER, THEN A CARRIAGE RETURN, (T40 LETTER DEVICE MMEMONICS CAN BE FOUND IN THE FOLLOWING RQOOT ROM TABLES.)

Page 20
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9312 ST UP AwD INSTALLATION PROCKUTKE (K=SPeit3312=2=%) Pajge 21

SEFTION 7

- S1 SWITCH SETTING FOR PERIPHERAL BOOT ROUS
TARLE 2=1
ROM P/N 23=751A9
ASLE BELOW CONTAINS THE FOLLOWING:
1,M9312 SWITCH SETTINGS FOR POWERaUP 00T OR PUSH-BUTTON BOOT OF DEVICE,
2,THE START ADDRESS FOR THE CONSOLE LOAD AND START SEGUFKCE,
NOTES IF DIAGNOSTIC ARE TO BE RUN,A CPU DIAGNOSTIC ROM MUST BR IN LOCATION E22, AND JUMPER W8 MUST BE OUT.

.-.-'--.--‘-----.-----.---.--'..-.---D;_-----‘-.--.-.-.-----..-;..------------.---.-.-...‘--------.-------------------------!

DEVICE TO BE 1 ROH ! DIAG= ! UNIT ! START ! SWITCK SETTINGS Si= Il S4R |
BOOTED ! LOC, !HOSTIC | ! ADDR, t 1§ 2 4 3 ¢t 4 t 5 LV 6 ¢+ 7 !t 8 ¢t 9 118 Il CODE !
.-----.-'-----.-!---.---!---.--.!-------!.-.---.-----.--!-----!-----!---—-l-.-.-l.---'1-..0.1'--.—1-----!-----!--.-.!!.-----!
RLe1l { ROM 1 | NO { @ H 17306v4 . OFF { # | OFF | OFF | OFF | OFF | OFF ! OFF ! ON | OFF Il NA —-
RL21 ! ROM 1 ! YEs | % ! 17326 L OFF § % ) OFF ! OFF )} OFF | OFF | OFF { OFF ! Ox | ON I 212 !
.-.-----.--.----g----..-1-----..;--...-.1..--.---.----.-1----.1-.-._!.-.--1..--.;-----1---.-!-----1-----1-.---1-----11..--..1
RLE1 ! ROM 2 | %O l 3] ! 17324 | OFF | % | OFF ! ON ! OFF ! OFF } OFF | OFF ! ON ! OFF §! NA !
RLOY ! ROM 2 | YES | a | 173298 | OFF { #* | OFF ! ON | OFF | OFF | OFF | OFF | On | on 41 212 |
-—--.--.-.------I-------!-m--.--!.------1.-.----.---.---£--'--1..---1---.-!-----1.----1-.---1----- ! -----!.-.--!-----I l------t
RL®1 ! ROM 3 )} dC ! A ! 173404 { OFF § # ) O |} OFF ! OFF | OFF | QFF ! OFF | ON | OFF J! HNA !
RLOL ! ROM 3 |} YES ! ¢ ! 173406 L1 OFF § * | O ! OFF | OFF | OFF | OFF ! OFF | ON | ON 1Y 412 1}
---------.----.-1-------!----s--!o------!.---.---..--.--!--.-.1.--.-!.----!.----I-----;.-—--l-.q.-!-.---!-----!—-—--1!------1
RL©1 } RCM 4 | NO ! @ ! 173604 {1 OFF { * | OM ! ON ! OFF | OFF | OFF ! OFF | ON ! OFF !] NA |
RLZ1 § ROM 4 | YES | 2 ! 173606 | OFF | » ! OvN L Ow | OFF ! OFF | OFF ! OFF | Ov I on 1! 612 |

% S1=2: WHEN ON,PO%EReUP BOOT IS ENABLED;WHEN OFF,POWER=UP BOOT DISABLED,(MUST BE OFF FOR 11/24,/60,SEE 11/24,/60 DOCUMENTATION
FOR POWER=UP BOUT)

WHEN BOOTING FROM THE CONSOLE EMULATOR,A DEVICE MNEMONIC AND UNTT NUMBER ARE REQUIRED, IF UNIT NUMBER IS NOT ENTERED,
IT IS ASSUMED TC BE ZERU,LISTED BFLOs ARE THE DEVICE MNEMONIC AND UNIT NUMBERS SUPPORTED BY THIS ROM,AND
THE DEVICE CSR ADDRESS ASSUMED BY THE BOOT CODE,

.------.-..-.----.-.---.'..--.-.---'---.-..-l

DEVICE | MNEMONIC ! UNIT | CSR !
.---------.-----!..--.-.-..g'-....-!-.Q-.---l
RLQ1 ! DL I 9v=3 ! 774400 |



M3312 SET UP ANY INSTALIATION PROCEDURE (K=SP=493112=0=4) Page 22

TARLE 22
ROM D/Y 23«75229

THE TABLE BELOW COMTAINS THe FOLLOWING!
1,M9312 SWITCH SEITINGS FOR PUWERUP BOOT OR PUSHeBUTTO™ BOOT OF DEVICE,
2,THE START ADDRESS FCR THE CONSOLE LOAD AND START SEQUFNCE, ‘ -
40TES IF DIAGNOSTIC ARE TO BE RUN,A CPU DIAGNOSTIC ROM MUST BF IN LOCATION E20, AND JUMPER w8 MUST BE CUT,

----..-..-----.----z..----.-n.---.---.;-.----.------.---.------;----------..---------'.----u.--.--------------.---------..--!

DEVICE TQ BE ! ROM ! DIAGe |} UNIT | START ! SWITCH SETTINGS Si= Il SWR |}
BOOTED ! LOC, IWOSTIC ! ADDR, It 1 2 ¢ 3 1 4} 5 LV 6 4t 7 1 8 1 a ! 12 ¢ CODE }
-—--------------1-----.-!.--.---!.-.----!.-q-.---.--.-.-!----.l.---.!.----!----.!.---.1-.--.!----—2-----!.--.-!-..--L1------!
RKQ& /037 ! ROM 1 | QO ! %) ! 173204 L OFF { # | OFF | OFF | OFF | QFF | OFF | OFF | Ox ! OFF §! NA |}
RK7Z6/47 ! ROM 1 + YES ! 2 ! 1732¢@6 ! OFF | « | OFF | OFF | OFF | OFF | OFF | OFF ! O« ! Od 1) 812 }
’-""'."'-‘-"!--‘-"'1"""-1-"-'--!.‘.'-"-"""'1"---1-'-"!-.’..!-"--!-".'1-."’2"'-'1.‘-"!"--'!-"-'!z'.----l
RKG6/27 ! ROM 2} 1O ! 4 ] 173204 | OFF | % | OFF | ON | OFF | OFF | OFF ! OFF ! G= { OFF 1! NA |
R /37 ' ! RCM 2 | ¥ES ! a |} 173226 L OFF | # | OFF | ON | OFF ! QFF { OFF | QFF | Ox {| ON t1 212}
-”."'-.-"-".-l-.-".-1""."1"'-”‘-!...--""'...--!'."'!-‘-'-l'--.‘l-...'l--..-1"-"!..---!‘.---!--'-"-"‘.1:---'--!
RK26/47 ! ROM 3 | NO ! ) ! 173404 L OFF {t # | On | OFF | OFF ! OFF | OFF } OFF | G | OFF !f NA
RKa& /97 { ROM 3 | YES ! 8 ! 173406 L OFF | # 1 O8N | OFF ! OFF ! OFF | OFF ! OFF | 0% 1 ox Y 412
.-.---o.--------l----.--!..-.un-l‘-o-.‘-!--.-----..-.---1-----l;---.!.-.--z-----z---.-1---.-!-----1-----!-----z-----!!--.---'
RK©26 /27 ! ROM 4 | 0 ! ¢ ] 1736494 ! QFF | « | OM | ON } OFF ! OFF ! OFF | OFF | ON ! QFF !t pNA |
RKGK /07 i ROM 4 | YES |} % i 173676 LOFF | # | OM L ON ! OFF | OFF | OFF | OFF ! G ! ON Y 812 )
LA A X X R ALY Y ERE J 3 : LA A L X X X J ! -q-..--!.-----. ! -.---..-.---..'!----.l;--..1---.-£.----1--’.-!‘---.-z---.- ! -----!----01-.---1 1.'....!

® S1=23: WHEN ON,POWEReUP BOOT 15 EMABLED;WHEW OFF POWER=UP BOOT DISABLED,(MUST BE OFF FOR 11/24,/62,SEE 11/24,/762 DOCUMENTATION
FOR POwER=UP BQOT)

WHEN BOOTING FROM THE CONSOLE EMAULATOR,A DEVICE MNEMONIC AND UNTT NUMBER ARE REQUIRED, IF UNIT NUMBER lo NOT ENTERED,
IT 1S ASSUMED TO BE ZERU,LISTED BELOW ARE THE DEVICE MNEMOMIC AND UNIT NUMBERS SUPPORTED BY THIS ROM,AND
THE DEVICE CSR ADDRESS ASSUMED BY THE B0OOT CODE,

----'-.--..-.-...".--.----'----..-----.-..-!

DEVICE | MNE®ONIC ! UNIT ! (SR !
RKZ6/07 ! DM I ©=7 1 777440 )

-.--.---..----..:-----.----‘---.---'

TW
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TAPLE 2=3
ROM P/Y 23=753A9

THE TABLE BFLOW CONTAINS THE FOLLOWINGS
1,49312 SWITCH SETTINGS FOR PQWEReUP BOOT OR PUSH=RUTTOM BOOT OF DEVICE,
2,THE START ADPDRESS FOR THE CONSOLE LOAD AND START SEAUFNCE,
NOTES IF DIAGNMOSTIC ARRE TO BE RUN,A CPU DIAGNOSTIC ROM MUST BF IN LOCATION FZ¢, AND JUMPER W8 MUST BE QUT,

-.‘..-O......-.....-.--.-..--...-.-.-.;-....-.---.-..-----.--.-.--.---.-.-------..-.--.--...----...--...--...-.-..-----.....1

DEVICE TO BFE i ROW I DIAG= 1 UNIT | STARY { SWITCH SETTINGS 8i= i SWwR |~
BOOQTED ! LOC, IMOSTIC | ! ADDR, ! 1y 2 ¢+ 3 ¢+ 4 }y S 6 3y 7 v 8 }V 9 1 10 1} CODE !
-.---.-----.--.-1-------1-------!--..--.!.--.-n-.--.---.!.---.‘----.!---—clnanucl-..--l--o--i-----l---..!-v---!---.-lz.--..-l
RX1 ! ROM 1 | NO H “ ! 173204 1 OFF § # | OFF ! OFF |} OFF | QFF | OFF | QFF ! On { OFF }! NA |}
RXe1 ! ROM Y | YES 5] ! 173006 1 OFF | # | OFF | OFF { OFF | OFF | OFF | OFF | O~ ! ON !l 912 !
-o-.—---ononoonnl-------1----.--!—--..-.!.---.--..--.--.l.-..-I.----l---.-!-..--!--...1--.-.1.----!-.---1--.--!.----1x------l
RX¥1 ! ROM 2 | HNO ! A H 173204 { OFF | # | OFF § On )} OFF | OFF | OFF { OFF § 0N | OFF (! NA |}
RX21 | ROM 2 | YES | A i 173206 { OFF | = | OFF ¢ ON | OFF | OFF ¢ OFF ! OFF ! On J OM 1} 212 !
RXw1 ! ROM 3 | NO ! % ! 173404 L OFF | # ! OM )} OFF | OFF | OFF | OFF ! OFF | O~ | OFF !l NMNA !
PXAY ! ROM 3 ! YES ! a 173406 ! OFF | # | ON | OFF | OFF | OFF | OFF | OFF ! O~ '} On 1! 412
—--------.---..-1.------x-.---..1---..--l.-...-.--...--.z---..!.--..!-.---l-..--!.-.-.!---..!---:-1-----!-----!-----!!----.-!
RX©1 ] ROM 4 | NO H Q ! 1736044 | OFF | # J ONM § ON | OFF | OFF | OFF ! OFF | O~ | OFF 1§ NA |
RX&1 ! ROM 4 | YES ! ] ! 173606 |l OFF § # |} ON { ON | OFF §{ OFF ! OFF ! OFF ¢ ON | ON 1! 612 1}

.—.-".-....-..-z----..-l.---..-l---..-.!...---..-..-.--‘-..--!.....‘-.---1-.-..!....-x'....!.-.--l----n!--.--!--.--!‘.--.-.!

# Sle23 WHEN ON,POWEReUP BOOT IS EMABLED3WHE! OFF,POWER=UP BONT DISABLED,(MUST BE OFF FOR 11/24,/6¢,SEE 11/24,/6@ DOCUMENTATION

FOR POWER=UP BOUOT)
WHEN ROUTING FROM THE CONSOLE FHULATOR,A DEVICE MNEMONIC AND UNTT NUMBER ARE REQUIRED, IF UNIT NUMBER IS NOT ENTERED,
IT IS ASSUMED TO BE ZERU,LISTED BELOW ARE THE DEVICE MNEMONIC AYD UNIT NUMBERS SUPPORTED BY THIS ROM,AND
THE DEVICE CSR ADDRESS ASSUMED BY THE BOOT CODE,

..--.-.--.--.-.--...-------..-..----..-.....‘

DEVICE ! MuEMGRIC } UDNIT ! CSR {
-.-------.--—.--1-.-----.--!.---n.-:.-o.-.-.:
RXw1 { DX I v=t I 777170 |

esvceavessoscene | cvsssvcnsn|cenasonlevcnsnen]
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TARLE 2=4
ROM P/ 23«755A9

THE TABUE BELOW CONTAINS THE FOLLOWINGS
1,M9312 SWITCH SETTINGS FOR DEFAULT BOOT OF DEVICES STPPORTED BY THIS ROM,
2,THE STARTING ADDRESS FOR MANUALY BOQTING DEVICES SUPPARTED BY THIS ROM
NOTES:
1,IF DIAGNOSTIC Is TO BE RU4,A CPU DIAGNOSTIC ROM MUST RE IN LOCATION E20 AND JUMPER W8 4UST BE OUT
2, *=CAN BE ON OR OFF, FOR §1=2 ONS=BOOT ON POWER UP OFF=D0 NORMAL POWER UP

DEVICE TO BE ! RO ! DIAG= ! UNTT | START ! SWITCH SETTINGS Si= 1l SWR 1t
80CTED i LOC, iHOSTIC ¢ ! ADDR, [ | ! 2y 3 t 4 )V 5 } 6 t 7 1+ 8 1 g ! 14 I} CODE |
.----.-.-.--..--!...----!-.-.-.-!--..---!-..------..-.-.!-.---1-.-‘-1---‘-!..---!.--'-!-...-!-----2---.-z-qﬁtolnnunul2.-----1
RP¢2/33 ! ROM ¢ ¢ NO ! A { 1732024 L OFF { % | OFF | OFF | OFF | OFF | OFF ! OFF ! 04 4 OFF 1} NAaA 1
RPV2/43 ! ROM L ! XYES } %] ! 173226 L OFF | % | OFF | OFF | OFF | OFF | OFF ! OFF P 0 0N 1Y 212 )
.----.--.-..--.-!...----!--...-.!.—..---l.-------.--.--.1-..--!--n.q!-n.-u!-‘-,-1-.-..£-—--.!.---.£--1--!----.1-----!!---.-.!
RP©2/¢3 ! ROM 2 | O { ¢ { 173204 ! OFF | | OFF | ON | OFF | OFF | OFF | OFF ! Gi: | OFF 1! NA |
RPV2/23 ! ROM 2 | YES |} a 1 173206 I OFF ! % | OFF ! ON | OFF { OFF | GCFF ! OFF ! G § ON 1Y 212 }
.------a.--.----i-u---.-1.----o-!----.-.!.-------.---.--£.----!---.-!.----!-----!-.---l---..1-----!-.-.-!---.-!.----!!-n-.--!
RP&2/03 ! RGM 3 | N0 { A ! 173404 L OFF } % | ON | OFF ! OFF | OFF | OFF | OFF ! On { OFF 1] NA |
RPVZ2/03 ! ROM 3 | YES & ! 173406 L OFF § * | O~ | OFF | OFF | OFF | QOFF ! OFF ! O+ L On }Y 412
------oc----—-o-!----—--l-------3---..--!--------------.2---.-!.----l-----l-----!----—l--~--!-----l----o!-----1-----!‘----..!
RPy2/13 ! ROM 4 § #O ! ? ! 173614 } OFF | % 1 OW ! ON | OFF | OFF | OFF ! OFF | O= { OFF ! NA |
RPY2/1¢3 ! ROM 4 | YES | ] ! 173606 | OFF | * | O | ON | OFF | OFF ! OFF ! OFF ! o 1 O 11 812}

--------..--.---!--..-..i-.-.-w.l--.----!-----...-n.uccﬂl.-—-.1..,--1--.--!-.---!-----1-----!---—-:---..:.-:--!..-.-11..---.1

--.-u----.------l-.----.!---..--!-—.--—.!.-.--.----..--OI--..-!-.---!.----1---—-l---.u!----.!-.-n-!.--.-l-----!-.---ll------l

RPv4/5/6 EM£2/3 ! ROM 4 | nO e ! 17365¢ L OFF | ~ 1 ON 1 ON | OFF | ON § OFF | ON | OFF ! OFF 1! NA |
RP24/5/6 RMY2/3 | ROM 4 | YES ! 4 ! 173652 | OFF I » 1 ON ! ON | OFF ! ON | OFF | Ov ! CFF ! ON l! 656 !

...--‘---..-..--! .---.-.!-.---..!--.-.--!.----.-..----.-!-----!-.--.!.-g.-: ..-.-l--.-.!-.---!--.-.!---.-!----.!--.--‘ 1-----.!

RP24/5/6 FHO2/3 | ROM 1 | NO { Y ! 173950 | OFF | # | OFF ! OFF ! OFF )} ON | OFF ! ON | OFF ! OFF il NA )
RPU4/5/5 RM&2/3 | ROM 1 | YES | & 173052 ! OFF | # | OFF | OFF | OFF | ON § OFF } ON ! OFF | O% i @56 |
-.----.------.-.!------.!..-----!.--.-o-!_.'.-..ﬂ..-.i.‘t---..!_-...!.----!.----!-----!.----l----.:-----!-.‘--1-----1!------!
RPZ4/5/6 RMe2/3 ! ROM 2t 1O ! e ! 173259 } OFF | % | OFF L ON | OFF { Od4 | OFF | ON | OFF ! OFF I} NA
RPJ4/5/6 RM22/3 | ROM 2 | YES Q ! 173252 | OFF § # L OFF | O8 | OFF | ON | OFF ! 0% ! OFF doN 1L 256 )
.--.------...-.-!---.---z-----.-:-----.-z-....:--uvu-..‘!-----!---.-!--oinz-----!-.--i:-----x-‘-.-!-----‘..---!.----:t--.-.-l
RP34/5/6 RMG2/3 | ROM 3 1 NO ! 2 ! 173459 L OFF | # 1 ON ) OFF | OFF | ON { OFF ! ON ! OFF ! OFF (! NA
RPO4/5/6 RMP2/3 | ROM 3 | YES | 4 ! 173452 | OFF | » 1 On | OFF ! OFF ! ON | OFF ! OM { OFF | OGN 1! 456 H
"""""-""'1""---!"""-!----'~-ln"'-'-"--""!-"‘-l-----l-'-‘-1""'1""'!""’l""‘l""’!""‘!""'21""-'1

]

i

* S1=2% WHEN ON,POWER=UP ROOT IS FENARLEL;wHEN OFF,POWER=UP BOOT DISABLED(MUST BE OFF FOR 11/24,/60,SEE 11/24,/62 DOCUMENTATION

FOR POWER=UP BOOT)

WHEN BOJTING FROM THE CONSOLE EMULATOR,A DEVICE MNEMONIC AND UNTT NUMBER ARE REQUIRED, IF UNIT NUMBER IS 0T ENTERED,
IT IS ASSU¥ED TC BE ZERO,LISTED BELOW ARE THE DEVICE MNEMONIC AND UNIT NUMBERS SUPPORTED BY THIS ROM,AND
THE DEVICE CSR ADDRESS ASSUMED RY THE ROOT CODE,

...--..-.-.-.-.----.--..--'----..----".‘---l

DEVICE ! MNEMONIC ! UNIT '} CSPR !

RPV2/23 ! pP !oe=7 1 776714 !

--‘-..O.’---....!-..--0----!-..-.--;----..--2

RP&4/5/6 RMV2/3 | 1)) I 2=7 ! 776700 |

-o------.----.--!-.o.------!-u---.-!--------!

TW
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TARLE 25
ROM P/M 23=756A9

THE TABLE BELOW CONTAINS THt FOLLOWING?
1,49312 SWITCH SETTINGS FOR POWER«UP BOOT OR PUSHeBUTTOM™ BOOT OF DEVICE,
2,THE START ADDFESS FOR THE CONSOLE LOAD AND START SEQUFNCE, _
NOTES IF DIAGNOSTIC ARE TO BE RUt,A CPU DIAGNOSTIC ROM MUST BF IN TLOCATIOMN £2@, AND JUMPER W8 MUST RE CUT,

.----.--...........-.--.-..-..------..;..'.-..‘-...--.-.-.------.-..-.-.--.-..ﬂ--.-...-----.--.--.--.------‘.-----.--------.1

DEVICE TO BE ! ROM ! DIAG= | UXNIT | START | SWITCH SETTINGS Si= 1l SWR |}
BOOTED i LOC, INOSTIC | i ADDR, i i 4 z i 3 & 4 & 5 & o § 7 i1 ® 1 9 ] 1o !l CODE !
..----c-.-.-...-l------.!c.---.-!--..---1-‘---.--------01.--..’.--..!-----l-.-..!-----1----.l-----z-----l----‘1..---‘!------1
RK@3/45 ! ROM 1 | NO § %) ! 173094 | OFF ' # | OFF | OFF | OFF | OFF | OFF | OFF | On | OFF §} NA |
RK&337¢S { ROM | |} WO ! 2 ! 173164 Ll OFF | # | OFF | OFF | ON | ON ] ON | OFF | O8N )} OFF §! NA |
RK@3/95 ! ROM 1t} YES ! @ ! 173006 1 OFF | % | OFF | OFF § OFF | OFF § OFF | OFF | O § ON |} @12 |
---o------.----.z--u-..-x---....1----.--!----.------.-.-’--.-.!---.-!...--‘-.--.l-.-0-1'-..-l---uulnouculanoonl-o---xl.-----‘
RK@3/95 ! ROM 2 | NO ! %] ! 173204 ] OFF { » | OFF | ON | OFF | OFF ! OFF | OFF | O¥ | OFF ! NA |
RK@3/05 { ROM 2 § 1O H 2 ! 173364 ! OFF { » | OFF | ON | ON .1 ON | ON | OFF | GN ! OFF I! NA_ I
RKO3/4S ! ROM 2 | YES | a ! 173206 L OFF | » | OFF | ON | OFF | OFF | OFF § OFF | O8 | ON I} 212 }
.-.o----—----c--&-------!-------!--...-.l...----------.-!.-.-.z.....!-----l-o-.-:--.--l---.-l-.---!---c-l.----‘..-.-‘x-.----l
RKe3/05 ] RCM 3 | NO ! (o] 1 173404 1] OFF | » | ON ! OFF | OFF | OQFF | OFF ! OFF | Or | OFF I! NA |
RKZ3/45 ! ROM 3 | MO H 2 ! 173564 | OFF | % § ON | OFF | ON { ON { ON ! OFF | Ot | OFF §§ NA |
RKO3/35 ! ROM 3 | (YES | ) 1 173406 1 OFF I » |1 ON ! OFF ! OFF | OFF | OFF ! OFF § ON |} O¥ I} 412!
---..-..-.---..-x-----.-x-.----.l.....-.!---...-----t---‘.---.l.....l.-.--!--...z-.---‘---..‘.----!-----!.-.-.!--.--zx--.-..l
RK@3/45 § RO® 4 | HNO ! 4] ! 173604 { OFF | # | ON § ON | OFF | OFF | OFF ! OFF {| ON § OFF I! NA |
RKV3/15 ! ROM 4 | NO ! 2 ! 173764 1 OFF | # 3 O J ON § ON | ON | ON | OFF § ON § OFF J! NA }
RK23/6S ! ROM 4 | 1YES ! 2] ! 173696 lLOFF | # [ ON L ON | OFF | OFF | OFF | OFF | O § ON ! 612}
.-.-----...--...‘--.----l.-..---l---.-'n!------..-.---.-l-.-.—l---.-x-.--.l..-.-!.----l--..-l-----!-.---‘-..--!-.-.-l1‘...0.!
TUS5/56 ! ROM 1 | nNO { % ! 173034 Ll OFF | # | OFF | OFF | OFF | OFF | ON | ON § ON § OFF }! NA }
TUS5/56 ! ROM 1 | YES | ¥ ! 173036 | OFF } » | OFF | OFF | OFF | OFF | ON § ON | ON | ON | 9242 1
--.-.-.---.-----!----.--l---.---!-------]------—..--.--.l-.--.!.....l....-l---..j-o-.-l---.-l-----!---.-l---.-l..---z1-....-!
TUSS/56 ! ROM 2 | NO $ a ! 173234 |l OFF { » | OFF | ON § OFF | OFF | ON § ON } ON | OFF |} NA |
TUSS5/%6 ! ROM 2 | YES | ) ! 173236 | OFF | » | OFF | ON | OFF | OFF | ON ! ON } ON | OV }! 2421}
"""'-"""“l""'-'!-""'.!°".'-'x-.""".""--".-'-!‘-'-""-"""'.l""""..'l..".l""'1""‘!'."'1l‘.-'.':
TUS5/56 LROM 3] NO ! @ 173434 L OFF | # ! ON § OFF ) OFF J OFF | ON } ON § ON | OFF {1 NA |
TUSS/56 ! ROM 3 | (YES | o ) 173436 1 OFF | » | ON | OFF { OFF | OFF | ON | ON § ON |} OnN |} 442
-.-----.--..----l--...--!-------1---.---x-----.-.I-.--.-I-----l.---.‘---'-1...--‘---.-]-.--.]..-.-!--.--!--n--[-----l1.---.-1
TUS55/56 { ROM 4 )} NO ! @ H 173634 | OFF § # | ON | ON | OFF ! OFF L ON § ON | ON ! OFF I! NA |
TUS5S/56 {! ROM 4 | YES | 7 l 173636 { OFF | « | ON J ON | OFF | OFF 1 ON ! On } ON ! ON I} 642 ¢

------.o-....---‘..-----[---‘---l---.--.!---c.--..--..-.&---.-1;----1--:--1.-.--l.c---‘...--!-----!.----1-.---1.----1!.-----l

# Sl=21 WHEN ON,POWEReUP BOOT IS ENABLED;WHEN OFF,POWER=UP BOOT DISABLED, (MUST BE OFF FOR 11/24,/60,SEE 11/24,/6% DOCUMENTATION
FOR POWEKeUP POQT)

WHESN BOOTING FROM THE CONSOLE EMULATOR,A DEVICE MNEMONIC AND UNTT NUMBER ARE REQUIRED, IF UNIT NUMBER IS NOT ENTERED,
. IT 1S ASSUMED TO BFE ZERO,LISTED BrFLOW ARC THE DEVICE MNEMONIC AMD UNIT NUMBERS SUPPORTED BY THIS ROM,AND
THE DEVICE CSR ADDRESS ASSUMED RY THE BRQOT CODE,

DEVICE ! MNEMONIC | UNIT | CSR 3
.-----o-...-.--.‘.--.-..--.;-....-.1-.o¢.--.l
RKn3/ 45 ! DK b e=7 | 7774904 |
.--------‘-.-.--I----..-‘--l.-...--l--......:
TUSS5/56 ! bt I ee7 { 777242 |

--.-.-.-..-..---!.---..----;-------!.o..--.-’
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m™
F)

A
ROM P/

nre o0
Lo S = &
N 23e

=5
75749

THE TABLE BELOW CONTAINS T[HE FOLLOWINGS
1,M9312 SWITCH SETTINGS FOR POWER«UP g0QT OR PUSH=BUTTO® pQOT OF DEVICE,
2,THE START ADDKESS FOR THE CONSOLE LOAD AND STARI SEQUFNCE,
NOTES TF DIAGNOSTIC ARE TO BE RUN,A Cpu DIAGNOSTIC ROM MUST BRF IN LOCATION E20, AND JUMPER Ng MUST BE CUT,

----.-.-----.---------.-----U--‘-.-...----.------.----..-----.-..-------..----.------.----.----------'------r--..-.---.--.-.!

DEVICE TO RE { ROM ! DIAGe | UNYIT | START ! SWITCH SETTINGS Si= Il SWR |
BOOTED 1 LOC,  JHOSTIC ! ADDR, ) 1 2 Yy 3 ) 4 1t 5 LV 6 V7T I € Yy 9 {12 1! CODE |
---.-..---—..-.-g-----.-;-----.-g----.-.;-.--.------.---;--.--;-.---g-.--c!-----!-.---;Bn...!-..t-l-.---!-----!-----11-----.1
TU16/45/77/E16 | RO 1 | NO { 4] ! 173004 ! OFF § % ) OFF | OFF | OFF | OFF | OFF | OFF { ON | CFF §| KA |
TU16/45/77/E16¢ | ROM 1 } YES |} 0 ! 17300¢ { OFF | # | OFF | OFF ! OFF | OFF | OFF { OFF } On } ONn 1} 212}
--------'-----.-!------.1--.----1---.---1..-.---..-.---.!.----!....-1.-.-clc-—.-l.-.-.!.-.o.!--- ‘-!----.1--:--01--.--! |omconw]
TU16/45/77/E16 § ROM 2 | NO ! 4] ! 173204 | OFF | # | OFF | ON ! OFF | OFF | OFF | OFF | 04 | OFF !! NA !
TUt16/45/77/E16 | ROM 2 ! YES | 2 ! 173206 {1 OFF §{ « ! OFF § ON | OFF |} OFF | QOFF ! OFF { Ox ) ON §Y 212 1
---o-----..-----!—.---.-1.--.-..!------.!-—--.-----..---;.-.-.l.----1...-.'.----!.----!-.-.-l-.-..l—---.z.-.--!-----l!-----.l
TU16/45/77/£16 | ROM 3 | nO H ol 1 173404 1 OFF | # ! OM | OFF | OFF | OFF | OFF | QFF ¢ ON | CFF {1 NA }
TUL16/45/77/6E16 | ROM 3 | (YES | g4 ! 1734de6 { OFF §} =% )} ON ! OFF | OFF | OFF | OFF | OFF { ON ! ON {1} 412 !
r-i-------------!--..-.-1-.-—...:.--.-o-!------.--------1-.---1.--..1-----1-----!-.---!-----!-----!--.--1--.--!--..-11------!
TU1&/45/77/E16 | ROM 4 1 NO 1 @& | 173604 L OFF | # 1 ON { ON ) OFF ! OFF | OFF | OFF ! ON | OFF {! NA |
TU16/45/77/FK16 | ROM & | YES |} @ ! 173696 } OFF ¢ % 1 ON | ON | OFF | OFF ! OFF | OFF ! On { ON J! 612 |

--------c-..-.--1--’-.--1----¢--1----.--!.----.-o-.-...-l.--.-!.----1---.-!-----1--.--lu----2-.---1-----!-----1---.-!l-.----l

# Sle2% WHEN ON,POWER«UP BOQT IS ENARLED;WHEN OFF,POWER=Up BOOT DISABLED,(MUST BE OFF FOR 11/,24,/60,SEE 11/24,/64 DOCUMENTATION

FOR POWER=UP BQOT)

wHEN BO0TING FROM THE CONSULE ENULATOR,A DEVICE MNEMO NIC AND UNTT NUMBER ARE REGQUIRED, IF UNIT NUMBER IS NOT ENTERED,
IT IS ASSUMED TO BE 2ERO,LISTED BELOW ARE THE DEVICE MNEMONIC AMD UNIT MUMBERS SUPPORTED BY THIS ROM,A"D

THE DEVICE CSR ADDRESS ASSUMED BY THE BOOT CODE,

DEVICE | MNEMONIC | UNIT | CSR !
TU16/45/77/E16 | ¥M ! v=7 1 772440¢ |}

asccsnuvvsonnwenn | snnecsenns (sonsnanasewwane ]

TW
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TABLE 2=7
ROM P/N 23=75BA9

THE TABLE BELOW CONTAINS THE FOLLOWING?®
1,M9312 SWITCH SETTINGS FOR POWER«UP BOOT OR PUSH=BUTTON BOOT OF DEVICE,
2,THE START ADDRESS FCR THE CONSOLE LQAD AND START SEOQUFNCE,
NOTES IF DIAGNOSTIC APE TO BE RUH,A CPU DIAGNOSTIC ROM MUST BR IN LOCATION E20, AND JUMPER W8 MUST BE OUT,

.----..---‘.----....-----..--------'..;--.---.--.—--.‘-..--‘....--..--------..----.-.-..--------..----...----.--------.-..-.z

DEVICE TO BE | ROM | DIAGe } UNIT | START ! SWITCH SETTINGS Si- 1t SR 4
BOOTED ! LOC, {NOSTIC ! ! ADDR, i 1 1 2 1 3 !t 4 | 5 | 6 Yt 7 } 8 { 9 1 §¢ !l CODE
TU10/E13,1TSv3 { ROM 1 | NO i (4 i 173004 |l OFF { % | OFF §| OFF | OFF | OFF | OFF | OFF J ON | OFF I} MNA |
TUL1@?/E13,TS¢3 ! ROM 1 | YES |} A H 173006 ! OFF { » | OFF | OFF | OFF | OFF | OFF | OFF § ON } ON ] @12 |
.----.-.n-..-.--1-.-.---!-..--.-!--'----!--...---...-.--1---..l--..-l----.l--...!-‘-..‘..--.z-----z-...-!----n;.----!l-..---l
TU1L/EL13,TS0O3 § ROM 2 | nO ! ] ! 173204 | OFF | » | OFF | ON | OFF | OFF | OFF | OFF { ON | OFF l! NA |
TUL1Y/E12,7S¢3 { ROM 2 1 YES | 2 1 173206 L OFF | » | OFF ! ON | OFF | OFF | OFF { OFF | Oi | ON I} 212}
---.--....--..-.!---....!-I---..!.-'.--.z.----.-.-.--...‘.--I-’..-.-x---..‘-..--!-...-!.--'-"....1....-“...-‘-----!!..-.--t
TUL1V/E19,TSE3 | ROM 3 | &O ! 0 ! 173404 | OFF { » | ON | OFF | OFF | OFF | OFF | OFF | ON } OFF {! NA
TU1d/E19,TS03 | ROM 3 1 YES } @ ! 173406 I OFF | » | ON !} OFF { OFF | OFF | OFF ! OFF § ON } ON }! 412 }
-.-...---.----.-!.-.--.-l-.---.-:-.-.--.!.-.-.-.--------l--..-l..‘-.!.----l--..-l-.--.‘-.-.-1.---.x-.:-.l--..-!-.-..!1—----.!
TU1A/E19,TS@3 ! ROM 4 | NO H 2 1 173604 L OFF I #« | ON | ON § OFF | OFF | OFF §{ OFF | ON | OFF !{ NA }
TUI¢/E19,TS503 ! ROM 4 | YES | a3 ! 173626 | OFF } #*» { On § ON | OFF | OFF | OFF | OFF | O8N ] ON I} 612 ¢

---.--.---.---.-1.--6-.-!---.-.-l.-..---!.---.--.o..-.-.!---.-l-.---!-.-.-l-----l---..l-.9q-!.oonnzcov.-!----.!...--l!.-----;

# Sle2t WHEN ON,POWER«UP BCOOT IS EWARLED;wHEN OFF,POWER-UpP BOOT DISABLED,(MUST BE OFF FOR 11,24,/67,SFE 11/24,/76@ DOCUMENTATION
FOR POWER=UP BOOT)

WHEN BOOTING FROM THE CONSOLE EMULATOR,A DEVICE MNEMONIC AND UNTT NUMBER ARE REQUIRED, IF UNIT NUMBER IS NOT ENTERED,
IT Is ASSUMED TO BE ZERO,LISTED BELOW ARE THE DEVICE MNEMONIC AwND UNIT NUYBERS SUPPORTED BY THIS ROM,AND
THE DEVICE CSR ADDRESS ASSUMED BY THE A00T CODE, -

.....-.----...---'.--...----..---.-.----..--t

DEVICE ! MNEMONIC | UNIT | CSR l

.-..--..----.-..l--o---.o--‘-------l-.-.-.--!

TUL2/E19,TSe3 ! MT ! 9=7 | 772522 |

.--v------..----z.-----.v--l.------1.--.-.--!

TwW



M9312 SET Up AND INSTALLATION PROCED!HRE (K=SP=19312«0=4) Paqé 28

TARLE 2=8
ROM P/N 23-759A9

THE TABLE BELOW COMTAINS THE FOLLOWING:
1,49312 SWITCH SETTINGS FOR POWER=UP BOOT OR PUSH-BUTTOM BOOT OF DEVICE,
2,THE START ADDRESS FOR THF CONSOLF LOAD AND START SEQUFNCE, A
NOTEsS  IF DIAGNOSTIC ARE TO BE RUM,A CPU DIAGNOSTIC ROM MUST BF IN LOCATION E20, AND JUMPER Wg MUST BE OUT,

DEVICE TO BE | ROM | DIAG= | UNIT | START ! SWITCH SETTINGS Si= 1} SWR |}
B8O0TED ! LOC, INOSTIC ! ! ADDR, L1 1 2 1 3 )} 4 1t s L 6 { 71 1 8 ! 9 1 12 i CODE }
..--------------!-.--.--!-t-----lnnc----g.---..---------!----9!eggeg1see-el===========!===i-iii---i--.--iS----i--.--I!-..---1
RS23/04 { ROM 1§ O ! a ! 173004 1 OFF { # | OFF | OFF | OFF | OFF | OFF | OFF ! ON { OFF !} NA !
RS®3/924 !} ROM 1 | YES | ) ! 173296 | OFF | % | OFF | OFF | OFF ! OFF | OFF ! OFF 1 O L ON 1) 212
----------.----.l----.--‘-.-----l--.----1----.---.--.'.'1.--p.!;..--l---.-1n.---l--.n.!-..-.!-ﬂ---!-.---!---.-!-----!!-...--!
RSC3/04 ! ROM 2 | WO ! o 1 173204 | OFF | % | OFF | ON | OFF | OFF | OFF | OFF { ON | OFF 1! RNA |
RSQ3/94 ! ROM 2 ) YES %] | 173206 | OFF § # | OFF | ON | OFF | OFF | OFF | OFF 1 ON § ON 3t 212 1}
RSP3/04 ! ROM 3 | NO ! ? ! 173424 | OFF | # | ON | OFF | OFF | OFF | OFF ! OFF ! ON | OFF 1] NA |
RSA3/v4 { ROM 3 | YES | 3 ! 173406 | OFF { # | ON | OFF | OFF ! OFF | OFF | OFF ! ON 1 ON 31 412 }
RS#3/34 ! ROM ¢ | NO H 0 ! 173624 1 OFF § #» | ON ! ON | OFF | OFF L OFF | OFF ! ON | OFF I! NA !
RS¥3/0¥4 ! ROM ¢ | YES } a 173¢06 | OFF | # 1 ON | ON | OFF | OFF | OFF ! OFF ! ON 1 ON 11 612 1}

.--.--.---.----.l.--.---!..'.00-1--’---.!.-.-.-.--.----.1--..-1..-.-1--..-1-----1-----l .-.--l----.!---.-1----.!.—---! 1-..-..!

% S1e2: WHEN ON,POWER=UP BQOT IS ENABLED;wHEN OFF,POWER=UP BOOT DISABLED,.(MUST BE OFF FOR 11/24,/60,SFE 11/24,/68 DOCUMENTATION
FOR POWER=I!® BOOT)

WHEN ROOTING FROM THE CONSOLE EMULATOR,A DEVICE MN

IT IS ASSUMED TO BE ZERO,LISTED BELOW ARE THE DEVI

THF. DEVICE CSR ADDRESS ASSUMED BY THE BOOT CODE,

EMONIC AND UNTT NUMBER ARE REQUIRED, IF UNIT NUMBER IS NOT ENTERED,
CE MNEMONIC AND UNIT NUMBERS SUPPORTED BY THIS ROM,AND

.--.-..-.---.---.---O-.---...------.---.-.--1

DEVICE | MNEMONIC | UNIT ! (CSR !
..-.-‘.-.--—--.-1----..----:-..--.-!-.------!
RS03/24% ! DS ! 9=7 | 772040 |}

TWw



M9312 SET UP AND INSTALLATICN PROCEDNRE (K=SPeM3312«a=4)

THE TABLE BELOW COKTAINS THE FOLLOWING!

1,M9312 SWITCH SETTIRGS FOR POWFR«UP ROOT OR PUSH=BUTTON ROOT OF DEVICE,
2,THE START ADDRESS-FOR THE CONSOLE LQAD AND START SEQUFNCE,
NOTES 1F DIAGHOSTIC ARE TO BE RUN,A CPU DIAGNOSTIC ROM MUST BE IN LOCA

’-.-.-.--.-.----!---o-..1---.-..1.?-.-—-1-.---.--.-.-.-—!-.--.1-----‘----.‘-.-.-1-----1--.--!-.---!-----!-----!-----z!--.---!
! OFF | OFF § OFF | On
! OFF | OFF | OFF ! OFF ! ON
! OFF | OFF | OFF | OFF ! OFF ! ON
! OFF | OFF | OFF | OFF { OFF | ON
-.--.-------n...1---.---!-..-c--‘------.!..-----u-------l.-.--!-----!.--.-!--.--1-.-.-‘---.-!'u-u-!.---.!--.--‘..--.!z-.--..l
| OFF | OFF | OFF | OFF ! ON
| OFF | OFF | OFF | OFF | ON

c---.---—.-----.t-------!------.l--.----l.---.-..-..-..-1...-.‘;--..!-.-..1.----1-..--10----!----.l--.--!.---.l-.-.-!x-----.x

DEVICE IO BE i ROM i DIAG= { UNIT | START
BOOQTED {! Loc, LNOSTIC | { ADDR,
pCas ! ROM 1 | NO H e} !

PCw¥S } ROM 1 ! YES | A l

PCOS ! ROM 2 | HO ! %] ]

PCO5S ! ROM 2 | YES 1 %] !
-.---------.-.--!--.--.-!-------!---.---1.--.-------.-n.!-.-..1-----!..-..
PC#H5 J ROM 3} NO ! @ !

PCAS ! ROM 3 1 YES | 2 !

PC@5 ! ROM ¢ § KO ! 7 {

PC@S ! ROM 4 § YES | %] i

-------------.--1------'!--.----!.—...—-l-------.-------!....-!-..-.!--..-!--.--l-----l----.!----.l.----z--..-!.---.t!.----.l
{ OFF | OFF | OFF | OFF ! ON
| OFF | OFF | OFF | OFF | ON
---o-----.--.---:-.-.-..1-.a.---‘.aa-u--l-.-------‘-.---l.----1..---1-—---‘-.---1-.-.-1--.--1---.-1..-..!---.-!-----!10.---.]
OFF | OFF | ON
| | OFF | OFF | ON
---.-----.----.-!.----‘-1.------l---annnl----.--.-c-....!-..--l...--1..---1--.-.!..---l;.---1..---2--.-.1---..!--.--1!-----.:
{ OFF | OFF | OFF | OH
| OFF | OFF | OFF | ON
-.----—-------a-!---.---t...----1----.-.!..-.-------c---l----.1-----!--..-!-.---!-----!-.---‘..---l.----t--.--l--.--l1.--.--!
{ OFF | OFF | OW
{ OFF | OFF | ON

.----.-----.---.luun----:-'-----!---.-;-l----.--...----.!.----l..--.!-----1---.-!-.-.-l-.-.-l-

LO SPD RDR { ROM { | NO { 9 {
LO SPD RDR } ROM 1 § YES g |
LO SPD RDFR { ROM 2 | KO ! a !
LO SPD RDR ! ROM 2 | YES | 2 l
LO SPD RDR ! ROM 3 | WO ! A !
LO SPD RDR | ROM 3 | YES | A l
LO SPD RDR ! RUM 4 | HC i 2 !
LO SPD RDR | ROM 4 | YES | 9 {

TARLE 2«9
ROM P/N 23=7601LY

TION E20, AND JUMPER W8 MUST BE OUT,

} SWITCH SE SHR
1! CODE I
{ OFF | OFF | OFF | OFF | OFF | OFF | Od
! OFF | OFF | OFF ! OFF | OFF | OFF ! Or

{ OFF !}

{ OFF | oN
! OFF ! ON

{ OFF 1!

| OFF | #

! OFF 1}

- ! OFF 1}
{ OFF | »

| OFF § ON
| OFF | on

| OFF {1}

{ OFF ||

{ OFF !

--.-!-.'--l-----l-.-..:!------l

Page 29

1

# S1=2% WHEN ON,POWER=UP BOOT IS ENABLED;WHEN OFF,POWER=UP BOOT DISABLED,(MUST BE OFF FOR 11/24,/60,SEE 11/24,/60 DOCUMENTATION

FOR POWER=UP BOOT)

WHEN BOOTING FROM THE CONSOLE EMULATOR,A DEVICE MNEMONIC AND UNTT NUMBER ARE REQUIRED, IF UNIT KUMBER IS NOT ENTERED,
IT 15 ASSUMED TO BE ZERO,LISTED BELOW ARE THE DEVICE MNEMONIC AND UNIT NUMBERS SUPPORTED BY THIS ROM,AND
THE DEVICE CSR ADDRESS ASSUMED BY THE BOOT CODE,

DEVICE ! MNEMONIC | UNIT |} CSR |

-.-.-----.---.--l---.--..--1.---—--].-—-.---!

pCes ! PR ! N/A 1 777556 1

LO SPD RDF l T ! N/A ! 777562 |

-'.---.---------1---.-.----z---..--‘-.—-.---i

TwW



M9312 SET Up AND INSTALLATION PROCEDURE (KeSPeMS312adel) Page 3@

TABLE 210
ROM P/N 21=76149,766A9

THE TABLE BELOW CONTAINS THE FOLLOWING:
1,49312 SWITCH SETTINGS FOR POWER=UD ROOT OR PUSH«RUTTO™ ROOT OF DEVICE,
2,THE START ADDRESS FOR THE CONSOLE LOAD AND START SEQUENCE,

NOTES IF DIAGNOSTIC ARE TO BE RUMN,A CPU DIAGNOSTIC ROM MUST BF IN LOCATION E20, AND JUMPER W8 MUST BE our,

DEVICE TC BE ! ROM { DIAG= | pHIT START | SAITCH SETTINGS Sie 1! SWR
BOOTED ! LOC, INOSTIC i i ADDR, ! 1 Il 2 1 3 1 4 | s | s I 7 + 8 1 9 1 1o {l CODE |
.----..---...---!.----.-z.-o.--.]--w.---l.---.---...--.-1.'-..1..---!--.--’----.t--...l-----!.----x-.---l..--.l----.l!-.-.--z
TU60 ! ROM § ¢! nO H % { 173004 { OFF | # | OFF | OFF | OFF | OFF | OFF ! OFF 1 ON ! OFF §} WNA |
TUed ! ROM 1} YES | 7] ! 1730286 L OFF | # | OFT | OFF | OFF | OFF |} OFF | OFF § 0N L ON 1t 212 ]
---o--.-------.-!-----.-!-.---.-!--...--!.-...--'..-----l.--.-l.....!.-..-z-o---!.-..ol----.l-u---!-----!-----!.-.--‘!---.-.!
TUbY ! ROM 2 1 ANQ ! Q ! 173294 | OFF | » | OFF | ON | OFF | OFF §{ OFF | OFF { ON | OFF 3§ NA {
TUé® ! ROM 2 § XYES L 173226 ! OFF | # | OFF § ON | OFF | OFF | OFF | OFF 1 08 | ON 31 212 !
.--o—---..-o.-.-!-----.-!-..--.-:--..--.x.---..--...----!---..1...--!-.e1-!--.--!----.x---.-!-----!-—---!..---!-----11-..-..!
TU62 ! ROM 3 | wmO ! %) ! 173404 L OFF | » | ON | OFF | OFF | OFF | OFF | OFF | on |l OFF 1! NA
TU6D ! ROM 3 | YES | ¢ ! 173496 L OFF { # { ON | OFF | OFF | OFF | OFF | OFF L on 1 ON 11 412 )
.o.--.-----..-.-!---..--1.---.-.!.-.---.1.---.---.u..-.-].--..t....-!..---l----.!-----l.--.-!-e---!-----!n-..-]-..--!l--..-.!
TU6¢ ! ROM 4 | ng ! ¢ i 173604 L OFF | « { on ) ON | OFF | OFF | OFF | OFF L On | OFF §! NaA ]
TUsH {| ROM 4 ! YES | o ! 173606 L OFF | =« | o ! ON { OFF | OFF | OFF | OFF b o Lon 1) 812 )

-----------..-.-z-...--.!--..--.l-.-.---!.-.n-...-.---.‘!---.-l.--..!-.-..!-.-'.z-.--.z.....!.-.--z -.---!--..-S----.! !.-.-.-!

# S1=23 WHEN ON,POVEReUP BOOT IS ENABLED s WHEN OFF,POWER=UP BOOT DISABLED.(MUST BE OFF FOR 11/24,/6¢,SEE 11/24,/60 DOCUMENTATION

FOR POWER=UP BQOT)

WHEN BOOTING FROM THE CONSOLE EMULATOR,A DEVICE MNEMONIC AND UNTT NUMBER ARE REQUIRED, IF UNIT NUMBER IS .:0T ENTERED,
IT 1S ASSUMED TO BE ZERO,LISTED BELOW ARE THE DEVICE MNEMONIC AND UNIT NUMBERS SUPPORTED BY THIS ROM, AND
THE DEVICE CSR ADDRESS ASSUMED BY THE BOOT CODE,

....-..-.....--.-.------.-....-.-.-...-...--t

DEVICE | MNEWMOWIC ! UNIT | (SR !

.-.....------..-z-'---'.-.-z--.-.--!--‘.-.--l

TU6D ! cT I 2=1 | 777520 |

..--...--..-.-.-].-----o---l..--.-a]-.-..-ni‘

Tw



49312 SET UP AND INSTALLATION PROCEDURE {(K=3P=M3312~¢=4%)
RO P/M 23=81139

THE TABLE BELOW CONTAINS THE FOLLOWIMNG:

1,M9312 SWITCH SETTLINGS FOR POWEReUP BRCOT OR PUSH=BUTTOM BQOT OF DEVICE,

2,THE START ADDRESS FOR THE CONSOLE LOAD AND START SEQUENCE, ; -
NOTES IF DIAGNOSTIC ARE TO BE RUN,A CPU DIAGNCSTIC ROM MUST BE IN LOCATION E2@, AND JUMPER W8 MUST BE OUT,
DEVICE TO BE ! ROM t DIAG= | UNIT ! START | SWITCH SETTINGS Si=- 1l S4R ¢
BOOTED I LOC, INOSTIC ! ! ADDR, ¢! 1t 12 13 Lo 1 s + 6 t 7 1V 8 !} 9 119 ! CODE !
RX02 { ROM 1 ! O ] %] ! 173004 { OFF | # |} OFF | OFF | OFF | OFF | OFF | OFF | ON | OFF Il NA | —
RX22 !} ROM 1 | YES | @ ! 173096 L OFF | # | OFF | OFF ! OFF | OFF | OFF } OFF ! ox ) od Il o012 |
--..-------—----1---.---1------.1------o!.---.-.-------.!---.-!---.-!.---.!-.---!-----l---.-!--.--i-----l—---.!--.--!1------!
RX22 { ROM 2 | KO ! a ! 173204 1 OFF | # | OFF § on | OFF | OFF | OFF | OFF | ON | OFF 1! KA |
RX22 ! ROM 2 ! YES ! e H 173206 } OFF | # | OFF L oy | OFF } OFF | OFF ! OFF } O ¢ ON I} 212 !
..-----------..-!-----..!-.----.!---..-.!------------..-1-;---1---.-!--.--!-----!-----l-----!-----!--—--l-----!-----!l------!
RX02 ! ROM 3 | AO ! a [} 173404 | OFF | # | ON | OFF | OFF | OFF | OFF | OFF | ON ! OFF |! NA |
RX@2 ! ROM 3 | YES | Y ! 173406 { OFF { #* } ON | OFF ! OFF | OFF | OFF } OFF | ons L od Il 412 |
RX?2 ! ROM 4 | KO ! A ! 173604 { OFF | # |l OnN | ON ] OFF | OFF | OFF | OFF ! ON ! OFF t! KA |
RX0?2 | ROM 4 | YES ! ? ! 173696 | OFF | # { ON | ON | OFF | OFF | OFF | OFF | OM ! ON 11} 612 |

Page 31

‘.----.---.---.-!-----.-:--.----&-—-..-.1--------.------!--.--l-.v..l--.--l-----1---—-1.----‘-----!---.-l.----l-----l!------!

# Sle2: WHEW ON,POWER=UP BOOT IS ENVARLED ;WHEN OFF,POWER=UP BOOT DISABLED, (MUST BE OFF FOR 11/24,/62,SEE 11/24,/60 DOCUMENTATION

FOR POWER~UP BOCT)

WHEN R300TING FROM THE CCNSCLE EMULATOR,A DEVICE MNEMONIC AND UNTT NUMBER ARE REQUIRED, IF UNIT NUMBER IS MOT ENTERED,
IT 1S ASSUMED TO BE ZERO,LISTED BELO®4 ARE THE DEVICE MNEMONIC AND UNIT NUMBERS SUPPORTED BY THIS ROM,AND
THE DEVICE CSR ADDRESS ASSUMED BY THE 800T CODE,

DEVICE ! MNEMONIC | UNIT | CSR !

oeeepevETeEReeabw 1 -.--------l'----.-l--------!

RX22 ! DY Loe=1 L 777172

.‘----------.-.-1-.-.--.---1--.--.-!-.-...-':



M9312 SET Up AMND INSTALLATICN PROCEDURE (K=SP=M9312=0=4) Page 32

TABLE 2=12
ROM P/N 2376429

THE TARLF BELOW COMNTAINS THE FOLLOWINGY
1,%9342 SWITCH SETTIMGS FOR pOWEReUP BOOT OR PUSH-BUTTON BRQOOT OF DEVICE, .
2,THE START ADDRESS FOR THRE CONSQLE LOAD AMD START SEAUFNCE, -
NOTES IF DIAGNCSTIC ARE TO RE RUN,A CPU DIAGNOSTIC ROM MUST BF IN LOCATION E22, AND JUMPER W8 #MUST AE OUT,

--.---.--..-‘.--.---.----.-.--..---.--;.--..-.----..ﬂ.--.------;.-..--.-.-..-..-----.--.------.-.----.----'------..---.-----z

DEVICE TO BRE ! ROM ! DIAG= } UNIT ! START ! SWITCH SETTINGS Si= 1! SWR |}
BOOTED { LOC, INOSTIC 1! ! ADDR, ! 1ty 2 1 3 ') 4 tV 5 LtV 6 + 7 LV 8 VvV 9 118 |}l CODE
---..---.-----o-!---.---l---n--.!---.---!----..---.-.---!-----z-..-.!-----!---.-!-----l-.---!-----1----a!-----1.-.--‘l------l
TS¢4 ! ROM 1 1 NO ! ¥ ! 173004 1] OFF | % |} OFF | OFF { OFF | QFF | OFF ¢t OFF | ON | OFF 1} NA !
TSO4 ! ROM 1 I YES } 2 1 173006 { OFF | # } OFF | OFF | OFF | OFF | OFF | OFF | 0 '} ON !} @12}
.-.--.--'-----.-!-------2--...--!------.;----.--.----.--l-----!-----!.-.--!-----1---.-!-----1-----!---.-!-----1.--o-!!------!
TS24 ! ROM 2 | NO H ] ! 173204 | OFF | % |} OFF | ON | OFF | OFF | OFF | QFF { ON 1 OFF }] NA |
TS34 ¢« ROM 2 ' YES |} v ! 1732¢6 } OFF § # |} OFF | ON | OFF ! OFF | OFF | OFF } ON ) ON J} 212}
.---.---v-------!-------ln------!—--.---!-------------.-:---’.!----.2-----:-----!-----1--.-.!-----!-..--!----p!.----x!c----—l
TS0 4 ! ROM 3 | NO ! & ! 173404 } OFF | #» | On | OFF | OFF | OFF | OFF ¢ OFF | CM ¢ OFF }! NA |
TSY4 ! RUM 3 ¢ YES ! N | 173426 1 OFF |} » t On ! OFF | OFF | OFF | OFF ! OQFF | OX ! ON 1! 412 ¢
-.---------c..--l-.---.-1--.-.-. ! --."._-!-..-—-.--""'---1---..’;.'.-1.----2.--‘-!.".. l --ﬂ.-!--...!-----!-.---1--.‘-1 z-----'1
TSO4 ! ROM 4 | MG ! o] 1 173604 ! OFF | # |} O8N L ON | OFF | OFF | OFF | OFF } ON | OFF [l NA !
TS94 | ROM ¢ | YES ! a 173626 §{ OFF | # { On | ON | OFF | OFF | OFF { OFF } ON ! ON 11 612 }

..c--.----..--'-!----.-.!---c--w:..--.-.!----.--...---.-l-----l..---!.---- i -'---z--t-.l-----!---.-!-.--.!----- ! --..-1 !.----'!

* S1e2: WHEN OW,POWER=UP BOOT IS ENARLED:WHEN OFF

FCR POWEKe=UP BOOT)

o

WHEN BOOTING FROM THE CONSOLE EMULATOR,A DEVICE MNEMONIC AND UNTYT NUMBER ARE REQUIRED, IF UNIT NUMBER IS NOT ENTERED,
IT IS5 ASSUMED T0O BE ZERO,LISTED RELOW ARE THE DEVICE MNEMONIC AND UNIT HUMBERS SUPPORTED BY THIS ROM,AND
THE DEVICE CSR ADDRESS ASSUMED BY THE B0OOT CODE,

'.-...-...---.-----------.-.-.-.-.--.'-.----!

DEVICE ! MNEMONIC | UNIT ! CSR !
-------.--------!-.--------1.---u--t.--o.--.‘
TS24 { M8 ! 92=3 | 772520 |

,DOWER=UP BOOT DISABLED,(MUST BE OFF FOR 11/24,/60 SEE 11/24,/68 DOCUMENTATION

TW



T UP AND INSTALLATIUN PROCEDURE (K=SPeM9312«0«4) Page 33

TABLE 213
ROM P/N 23=765A9

THE TABLE BELOW CONTAINS THE FOLLOWING!
1,49312 SWITCH SETTINGS FOR POWER«UP BOOT OR PUSH-BUTTON BOOT OF DEVICE, B
2,THE START ADDRESS FOR THE CONSOLE LOAD AND START SEQUFRNCE, =
NOTES IF DIAGNOSTIC ARE TO BE RUN,A CPU DIAGNOSTIC ROM MUST BR IN LOCATION E2@, AND JUMPER W8 MUST BE ouT,

DEVICE TO RE ! ROM | DIAG= | UNTIT ! START ! SWITCH SETTINGS Si= Il S4R ¢
BOOTED } LOC, INOSTIC ! 1 ADDR, i {1 12 0 3 Y 4 L s L 6 L 1 1 s ! 9 ! 12 !} CODE }
.----.----...-.-x-.-----l.----o.!--...-.l.---.--.--..---!----.l..-.-z-.-.-l-----l-----‘----.x---..!---.-l---.-!-----zl-.O-..l
TUSS8 ] ROM 1 | NO ! 2 1 173204 L OFF | # | OFF | OFF | OFF | OFF | OFF | OFF 1 ON | OFF |} NA
TUS8 "y ROM ¢ | YES ! 2 ! 173006 | OCFF | # | OFF ! OFF | OFF | OFF | OFF ! OFF L O L ON 1! @12 |
-.---.--------.-x--a---.!-------!-----n-!---.----.--.---l-.---1..-..!-----!---.-!---.-!--.--x----.!.'---!n----!--.--ll------!
TUS8 | ROM 2 ! NO ! %] H 173204 lLOFF 1 » | OFF ! ON | OFF ! OFF | OFF ! OFF ! ON | OFF I} VWNA |
TUS8 I ROM 2 | YES | a ! 173296 | OFF | # | OFF | ON ) OFF | OFF | OFF | QFF 1 o8 L OoN ! 2121}
--..------..----‘-.-----1-------!----.--1.---..-..----0-1.--..!-----1..---!-..--l.-..-!-.---l-.---!-----!..---!.----!!------!
TUS8 !l ROM 3 | NO ! 2 ! 173404 L OFF 1 * | ON | OFF | OFF | QFF ! OFF | OFF | ON | OFF }! NA |}
TUS® ! ROM 3 | YES | ) ! 173406 L OFF | # ! ON | OFF | OFF ! OFF ! OFF | OFF ! ON J ON !} 412 1
.-..-.--.-.--..-!-.-.-.-z.------l---.--'!--.-m.----...--l..--.l-..-- l -.-.-!----.!-----l---.-;--.-- ! wewems ! -----!--.-n! !------’
TUSS8 {| ROM 4 | NO ! L] 1 173604 LOFF | # | ON | ON | OFF ! QFF Il OFF | OFF | ON ! OFF |! NA [}
TUS8 ! ROM 4 | YEsS | 2 ! 173606 { OFF | » | ON | ON | OFF ! OFF ! OFF | OFF | O Lov 8 612 )

.---------n--..-!-------1'---.--l---..--!---c--------'--;--.-.l..-.-1.----!--.—-t-----l----ql-----!-----l-----l-----l!------1

# S1e23 UHEN ON,POWER=UP BOOT IS ENABLED; WHEN OFF,POWER=UP BOOT DISABLED,(MUST BE OFF FOR 11/24,/6¢,SEE 11/24,/60 DOCUMENTATION
FOR POWER=UP BOOT)

WHEN BOOTING FROM THE CONSOLE EMULATOR,A DEVICE MNEMONIC AND UNTT NUMBER ARE REQUIRED, IF UNIT NUMBER IS NOT ENTERED,
IT IS ASSUMED TO BE ZERO,LISTED BELOW ARE THE DEVICE MNEMONIC AND UNIT NUMBERS SUPPORTED BY THIS ROM,AND
THE DEVICE CSR ADDRESS ASSUMED BY THE BOOT CODE,

...-.-..-----..---'-----.‘.--‘---.--..-.----!

DEVICE | MNEMONIC | UNIT | CSR |

-...-----..---.-! ------.---z---.---x------.-!

TUS8 ! DD | ©=1 | 776500 |
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SECTION 8

S{ SWITCH SETTIG FOR COMMUNICATION BOOT ROMS
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TARLE 3=i
ROM P/N 23-862A9,686379,864A9

THE TABLE BELOW CONTAINS THE FOLLOWING:

1,M9312 SWITCH SETTINGS FOR POWER=UP BOOT OR PUSH«BUTTQM ROOT OF DEVICE, -
2,THE START ADDRESS FOR THE CONSOLE LOAD AND START SEQUFNCE, -

-'...-..-..-.--‘.----..--.-..‘....—-'.-"--'--.---.-.-----.‘--.'.-----.-.--.---------.‘---..-.----.--- ———————————————————

DEVICE TQ RE ! ROM { DIAG= | UNIT i START -1 SWITCH SETTINGS Si= Il SWwR |
BOOTED ! LOC, INOSTIC ! ! ADDR, P11 2 1 3t 4 ) s 1 s Y7 L 8 Y 9 112 1I CODE 1
-------------.--1-------1-.-----;----.--3.---.-----.----1.---.3.....1.-.-.1--..-]----.1-----;-----1-----g--..-:-.-.-!1----.-;
DMC=11 ! ROM 1 ! NO ! 2 H 173004 LOFF ! % | OFF | OFF | OFF ! OFF | OFF § OFF L Od | OFF 1! NA
DMC=11 Il ROM 1 I YES ! A ! 173306 L OFF | % | OFF | OFF | OFF | OFF | OFF ! OFF } oy ! ON if 212 !
--------------.-‘--.o---!-.----.!.---.-.!‘-...---.------!-----1-.-.-!-----1-----l--.--l-----x-----!-----!-.---!---.-1!------!
DMCe=11 ! ROM ¢ ! NO ! 1 ! 173030 l OFF } » | OFF | ON | OFF ! OFF | OFF | OFF ]} ON | OFF il NA ¢
DMC=11 ! ROM 1 | YES ) i ! 173232 Ll OFF { » | OFF | ON | OFF ! OFF | OFF | OFF ! onN ! On 1t o212 ¢
----.--..-------!.-..---!----..-1-—..---!.----.-.----.--!...--x.-.-.!-----!---..l----.!-----!-----!-----!-.---!----.!!-.--.-!
DMCe=11 ! ROM 2 | 0 ! 4] i 173204 | OFF | # | ON ! OFF ! OFF ! OFF | OFF | OFF ! ON ! OFF 1! NA
DMC=11 { ROM 2 | YES ! 3 ! 173206 1 OFF Il » | ON | OFF | OFF ! OFF | OFF L OFF ¢ Oov L Ob §! 212 1
-.-.c--.-----.--l----.w-!---.--.!---.---1.----.--------.l----.!---.-!-----1.----!-.---!----.!-----1-----!--.-.!-----!!.---..!
DMCe=11 ! ROM 2 ! 30 ! 1 ! 173230 Ll OFF 1 # | ON ! ON |} OFF ! OFF ! OFF | OFF ! ON ! OFF !! WNA !
DMC=11 ! ROM 2 | YES ¢ 1 ! 173232 ! OFF ! * | ON | ON | OFF | OFF | OFF | OFF 1 Oov L OoN 1y 212 ¢

.------..---.--.!-------!-.--.--!-----'-!---ﬂ..-ﬁ-.--...!-ﬂ---!.----!---.-!-----l.-.-.x.-.--l...--!-----!---.-!---..: :---.-.l

# S1=23 WHE# ON,POWER=UP 800T IS ENABLED;WHEN OFF,POWER=UP BOQOT DISABLED, (MUST BE OFF FOR 11/24,/60,5EE 11/24,/60 DOCUMENTATION
FCK POWER=UP BGOT)

NOTES

WHEN 8O0OTING FROM THE CONSOLE EMULATOR,A DEVICE MNEMONIC AND UNTT NUMBER ARE REQUIRED, IF UNIT NUMBER IS NOT ENTERED,
IT IS ASSUMED TO BE ZERO,LISTED BELOW ARE THE DEVICE MNEMONIC AND UNIT NUMBERS SUPPORTED BY THIS ROM,AND
THE DEVICE CSR ADDRESS ASSUXED BY THE BOOT CODE,

THE BOOT KOMS ##% MUST ARSOLUTELY AND WITHOUT EXCEPTION ### BE INSTALLED IN SEQUENCE,
THAT IS ,23-862A9 THRU 23«804AS IN BOCT ROM POSITIONS { THRU 3,0R IN BOOT ROM POSITIONS 2 THRU 4!l1}

IF DIAGNOSTICS ARE T0 BE RUN +A CPU DIAGNOATIC ROM MUST BE IN LOCATION E20 ¢AND JUMPER WB MUST BE OUT,

DEVICE ' | MNEMONIC ! UNIT | (SR !

DMC=11 ! XM | =16 | ADDRESS AND VECTOR SET To FLOATING ADDRESS
-----.--.----.--1n..----o..!..-—---l AND VECTOR CONVECTIONS

TW



M9312 SET UP AND INSTALLATION PROGCEDURE (K=SPed3312=yeqd)

Y

TARLE 32
ROM P/N 23-868A9,869A9,872A9

THE TABLF BELOW CONTAINS- THE FOLLOWING:
1,9312 SWITCH SETTINGS FOR POWER=UP BOOT OR PUSH«BUTTOM RQOT OF DEVICE, -
2,THE START ADDRESS FOR THE CONSOLE LOAD AND START SEQUFNCE,

.--.----.-..---.a..--.-.--.--.-—-----.--—-.-‘--.-..-..----.----..—--..---.-.--.-.------‘-----.--‘.--....----------.u-.---.-.-1

DEVICE TO BRE ! ROM ! DIAG= |} UNIT i START ] SWITCH SETTINGS Sie 1! SWR 1
BOOTED } LOC, INOSTIC | ! ADDR, !t 1 2 1 3 ! 4 1 5 ) 6 1 7T t+ 8 1 9 ! 19 1} CODE |
.-----------.---l-.---.-1-.-----1----.--!---.---.---.---z.----l_.-.-1-.---1-----!.--r-1----.!-----!---.-z-----:--.--!l------l
DU ! ROM 1 ! NO H 7] ! 173004 l OFF ! » | OFF | OFF | OFF ! OFF | OFF | OFF ! ON | OFF IV NA ]
puU1ll ! ROM § | YES ! A ! 17309s ! OFF [ B! OFF | OFF | CFF | OFF | OFF | OFF | ON 1 ON {1 012 |
----..c..--.--w-l-------1-'-----!-.-.--.1..---'---.-----l----.x.....!...--!--.--l--.-.!.-..-1-----!-----!.----1--.-.1!-...-.!
DU11 { ROM ¢ { NO ! 1 { 173030 | OFF | * | OFF | ON | OFF | OFF | OFF ! OFF 1 ON | OFF |} NA }
puilt | ROM 1 | 1YES ! 1 ! 173032 ! OFF ! # | OFF | ON | OFF | OFF | OFF ! OFF ! ON ! ON I} @12 !
-.-.---a-..----.!.-—.-..1-------x---..--!.--.--..-..---.l-.---!--.--!--.--1.:.--1.--.-:-.--.l-----1-----!-----!,----1l------l
DU11 | ROM 2 | nO ! A H 173204 Il OFF { ®# | ON ! OFF | OFF | OFF | OFF | OFF { ON | OFF il NA |
DUl {| ROM 2 | (YES | 0 ! 173206 | OFF | # | ON | OFF { OFF | OFF | OFF | OFF ! Own 1 ON 4L 212 )
-s-.-.------.---;---.---!---.---!---.--.!----.--....--.-z----.!.---‘1--.--ln.---l--.--!-.---!--..-!-----!.--.-l.--c.l!-----.!
DU11 ! ROM 2 ! NO ! 1 ! 173230 | OFF | % | O | ON | OFF | OFF {| OFF ! OFF | ON | OFF J! NA !
puU1ll ! ROM 2 | YES | 1 ! 173232 L OFF | # | ON § ON | QFF | OFF | OFF ! OFF } ON | ON 1t 212 )

..-...----..---.!.-.-.-.1.------‘--.-..- ! -...---.-------!-.--.1-'---!-..-ul.----1--.-'1--...!---.-!.----!--.--!-....I !-.-.-.!

# 5121 WhEW ON,POWER=UP BOOT IS ENABLED;#HEN OFF,POWER=UP B00T DISABLED,(MUST BE OFF FOR 11/24,/60,SEE 11/24,/62 DOCUMENTATION
FOR DOWER=UP BOOT)

NOTES

WHER BOOTING FROM THE CONSCLE EMULATOR,A DEVICE MNEMONIC AND UNTT NUMBER ARE REQUIRED, IF UNIT NU“BER IS NOT ENTERED,
IT IS ASSUMED TO BE ZERO,LISTED BELOW ARE THE DEVICE MNEMONIC AND UNIT NUMBERS SUPPORTED BY THIS RO#,AND
THRE DEVICE CSE ADDRESS ASSUMED BY THE BOOT CODE,

THE ROOT ROMS ### MUST ABSOLUTELY AND WITHOUT EXCEPTION ### BE TNSTALLED IN SEQUENCE,
THAT IS ,23-868A9 THRU 23=87¢/A9 IM BQOT ROM POSITIONS 1 THRU 3,0R IN BOOT ROM POSITIONS 2 THRU 411!

IF DIAGNOSTICS ARE TO BE RUN ,A CPU DIAGNOATIC ROM MUST BE IN LACATION E22 ,AND JUMPER W8 MUST BE oOUT,

...----.-.---.--....--n----'...-.-.---.---.-.1

DEVICE | MNEMONIC | UNIT | CSR !

DU11 l XU | ©9=16 | ADDRESS AND VECTOR SET TO FLOATING ADDRESS
----.-..-.--.---z.--------.!------.l AND VZCTOR CONVENTION

w
n
[
N



IUN PROCEDIRE (K=SPeM931Zepded) Page 137

TARLE 3=3
ROM P/N 23-86549,866A9,867A9

THE TABLE BELOW CONTAINS THE FOLLOWING:
1,#9312 SWITCH SEITIMGS FOR POWER=UP ROOT OR PUSH«BUTTOM BOOT OF DEVICE, -
2,THE START ADDRESS FOR THE CONSOLE LOAD AAD START SEAUFNCE, =

DEVICE TO BE ! ROM { DIAG= | UNIT ! START | SWITCY SETTINGS Sile Il SWR |
BOOTED ! LOC, INOSTIC ! ! ADDR, L1t ¢ 2 1 3 Y 4 4% 5 3 6 Y 7T L 8 1 9 ! 12 §! CODE |}
..'---"-...--'-!-'-.--.‘-."'-'l.-""'!"-.'.'..‘-‘-'-!‘--.'1"'-‘!'."-1'-'.-1.'..-1--'.-l-...'!--."!-'.'.!.'."t!-'-'-‘x
DUP=11 | ROM {1 | ©nO ! 4] { 173024 | OFF { # | OFF | OFF | OFF | OFF | OFF | OFF ! ON | OFF ! mA |}
DUPe=11} | ROM t } YES | e ! 173066 | OFF ! # | OFF | OFF | OFF | OFF | OFF | OFF L on L oN 1! @12
-------o.----..-l---.---;.------!-.-..-.1----.-----..'--!-----l....-!--.--l..-.-!--.-.1.-.--l---.-!-----1-----!:----!1---.--!
DUP=11 ! ROM L ! O { 1 ! 17303¢ Il OFF | #» | OFF { ON | OFF | OFF }| OFF | OFF | ON ! OFF ! NA |}
DUP»=11 | ROM £ | YES | 1 ! 173032 | OFF | » | OFF ! ON | OFF | OFF | OFF ! OFF | On ! ON I} 212}
'.-.--.----'-----l.--.-.-l---.---l-.-..--!-----.----..--.x--.--x-.---l..---1..-..!-----:-...-1-..-.1--.--!.----l.---'l;-.-o-.!
DUP=11 . | ROM 2 | nO i o] { 173204 | OFF § » | ON ! OFF | OFF | OFF | OFF | OFF ! ON | OFF ! NA |
oUP=11 ! ROM 2 ! YES ! 4} 173206 lOFF | # | ON ! OFF ! OFF | OFF ! OFF } OFF !l On ! ON )} 212 ¢
DUP=t} ! ROM 2} NO ! 1 ! 173230 | OFF | # | ON | ON | OFF | OFF | OFF ! OFF ! ON ! OFF ! NA |}
DUP=11 Il ROM 2 | YES | 1 ! 173232 I OFF | # L ON | ON | OFF | OFF | OFF ! OFF | ON ! ON 3L 212 |

.-------.-------!---..--1-.---.-!.---.--1.a.-.---.--.-.-l----.:-----1-----!----.!--—.-l-.---!----.!.----z---.-l-----l1------1

# S122% WHEN ON,POWEReUP BOOT IS ENABLED;WHEN OFF,POWER=UP BOOT DISABLED,(MUST BE OFF FOR 11/24,/60,SEE 11/24,/62 DOCUMENTATION
FOR POWEReUP BOOT)

NQTES

WHEN BOOTING FROM THE CONSOLE EMULATOR,A DEVICE MNEMONIC AND UNTT NUMBER ARE REQUIRED, IF UNIT NUMBER IS NOT ENTERED,
IT IS5 ASSUMED TO RE ZERO,LISTED BELOW ARE THE DEVICE MNEMONIC AND UNIT NUMBERS SUPPORTED BY THIS RO#,AND
THE DEVICE CSR ADORESS ASSUMED BY THE 300T CODE,

THE BOOT ROMS wew MUST ABSOLUTELY AND WITHOUT EXCEPTION #»# BE TNSTALLED IN SEQUERNCE,
THAT IS ,23=865A9 THRU 23=867A9 IN BOOT ROM POSITIONS 1 THRU 3,0R IN BOOT ROM POSITIONS 2 THRU 4!}!

IF DIAGNOSTICS ARE T0 BE RUN ,A CPU DIAGNOATIC ROM MUST BE IN LACATION E20 ,AND JUMPER W8 MUST BE our,

.‘---.--...---.-----.-.-----.--..--..--.---.l

DEVICE ! MNEMONIC | UNIT ! CSR !

oYseseandveserans 1 --O.--.---z-.-.-..l...---..l

DUP=11 i W | @=16 | ADDRESS AND VECTOR SET To FLOATING ADDRESS
-.-----...-----.1-...------!--.--.-‘ AND VECTOR CONVENTION



M3312 SET UP AND INSTALLATIOM PROCEDURE (K=SP=M9312«0=4) Page 38

TARLE 3=4
ROM P/N 23-926A9,92777,928A9

THE TABLE BRELOW CONTAINS THE FOLLOWINGS
1,H9312 SWITCH SETTINGS FOR POWERUP ROOT OR PUSH=BUTTONM BOOT OF DEVICE,
2,THE START ADDRESS FOR THE CONSOLE LQAD AND START SEQUFNCE, —

DEVICE TO RE { ROM ! DIAG= | UNIT | START | SWITCH SETTINGS Si= 1! SWR }
BOOTED ! LOC, INOSTIC |} { ADDR, [ {2 1t 3 1 4 !y 5 t 6 1t 1 1 8 1 9 | 18 |} CODE |
-.--m.------..--!------.!-----..!---..--!-----.--.------!-.-.gzgge==!=g=-=!es===z=====}====é£iii--i---.-i-----i-.---gi------z
DL11 ! ROM 1 § MO ! 14 ! 173004 L OFF { # | OFF | OFF | OFF | OFF | OFF ! OFF ! On ! OFF !} NA |
DL11 { ROM 1 } YES ! e |} 173026 | OFF | * | OFF | OFF | OFF | OFF ! OFF { OFF §f ON ! ON 1! 212 }
-.------'...----!--.-.unlnunnnooz--..-c-x.-.--------.--—!----.1..--.!----.i-u---!----.1--.--!----.l---..!----.:.-.--!‘n---—-!
DL11l ! ROM 1 | nNO i 1 ! 173230 ! OFF { # ) OFF | ON | OFF | OFF | OFF ! OFF ! ON ! OFF !} NA 1
DLit ! ROM { | YES | 1 { 173232 Il OFF | # | OFF §| ON | OFF | OFF | OFF ! OFF )} ON | ON 1! 912 )
.--.---.-----o--‘-.----.1------.1----.--2.a-..-.....----‘..-.-z.-...g..-.-!-----l.----‘.--..!---.-1-----!-----!.--..;l----.-‘
DLt | ROM 2 § NO ! 1% 1 173204 | OFF | # ! ON | OFF | OFF | OFF | OFF ! OFF ! ON | OFF J! NA |}
pDL11 ! ROM 2 | YES | 5 1 173296 L OFF { % | ON | OFF | OFF | OFF | OFF ! OFF L ON | ON §! 212
.-------------—.!--w----!.------!--.----!.---.---u----v¢1-n---1.----l-.---l---.-!-c--.l-----x--.-.!-----1--.--1--.--!l----.-l
DL11 ! ROM 2 I KO ! 1 i 173238 | OFF | # | ON | ON | OFF | OFF | OFF | OFF ! O8N | OFF ! NA 1}
oL11d ! ROM 2 | YES | 1 ! 173232 L OFF | # | ON | ON | OFF | OFF | OFF ! OFF I ON } ON J) 212

.-.---------—-..1n-.--..!---.--.ln--.---!.-.-.--.-'-----!---.-:.---.!.----1--.--1-----!-----!-----1-----!-----!.-.--1x------!

* 5121 WHEN ON,POWEReUP BOOT IS ENABLEDj;WHEN OFF,POWER=UP BOOT DISABLED,(MUST BE OFF FOR 11/24,/69,SEE 11/24,/68 DOCUMENTATION
FOR POwER=UP BOOT)

NOTES
WHEN BOOTING FROM THE CONSOLE EMULATOR,A DEVICE MNEMONIC AND UNIT NUMBER ARE REQUIRED, IF UNIT NUMBZR IS NOT ENTERED,

IT IS ASSUMED TO BE ZERO,LISTED BELOW ARE THE DEVICE MNEMONIC AMD UNIT NUMBERS SUPPORTED BY THIS ROM,AND
THE DEVICE C3R ADDRESS ASSUMED BY THE BOOT CODE,

THE BOOT ROMS ##+ MUST ABSOLUTELY AND WITHOUT EXCEPTION ###% BE INSTALLED IN SEQUENCE, ,
THAT IS ,23=926A9 THRU 23+928A9 IN BOOT RQM POSITIONS 1 THRU 3,0R IN BOOT ROM POSITIONS 2 THRU 4!!} , -

IF DIAGNOSTICS ARE TO BE RUN ,A CPU DIAGHNOATIC ROM MUST BE IN LNCATION E28 ,AND JUMPER W8 MUST BE our,

-.....--.--.-.---.----...--.----.--.-.;-.---I :

DEVICE | MNEWMONIC | UNIT |} (SR l

DL11 ! XL ! ©=16 | ANDDRESS AND VECTOR SET Tn FLOATING ADDRESS
-.----.----..--.!--.--o.-.-z—-.--.-z AND VECTOR CONVENTION
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ROM LISTING DIAGNQSTIC (K=SP=M9312~1'e8)

1.9 OPERATIONAL NOTES

1.1,
1.2,

1.3,
1.4
150
1,66
1474

OVERVIEW
INTERNAL SWITCH SETTING
POWER UP AND CONSOLE BQOOT SWITCHES

®ICRO SWITCH SETTINGS

CONSOLE EMULATOR

BOOTSTRAPPING

DTAGNOSTIC TESTS

RESTARTING AT THE USER POWER FAIL ROUTINE
LOAD ADDRESS AND START PROCEDURE

pPage 4
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ROM LISTING DIAGNOSTIC (K=SP=i9312«ve5)

1,1,

1.2,

1.7 OPERATIONAL NOTES

QVERVIEwW

THE 49312 IS DESIGNEnR TO PROVIDE BOOTSTRAPPING
CAPABILITIES FOR ALL PDP=11 SYSTEMS WITH OR WITHOUT THE
CONSCLE SWITCH REGISTER, IN ADDITION T0 PROVIDING
BOOTSTRAPPING FUNCTIONS FOR ALL MAJOR PDPe1i DEVICES, THE
M9312 INCLUDES ROUTINES FOP CONSOLE EMULATION AND ALSO
PROVIDES SOME BASIC CPU AND MEMORY GO=NOGO DIAGNOSTIC TESTS,

THIS BOOTSTRAP HAS BEEN DESIGNED FOR MAXIMUM
FLEXIBILITY OF OPERATION, ITs FUNCTIONS MAY BE INITIATED
AUTGMATICALLY AT A POWER UP, OR BY DEPRESSING THE CONSOLE
BOoOT SWITCH, OR BY A LOAn ADDRESS AND START SEQUENCE, OR
EVEN BY USING THE CONSQLE TTY WHILE RUNNING THE CONSOLE
EMULATOR,

INTERNAL SWITCH SETTING

A SET OF EIGHT MICRO SWITCHES ARE LOCATED ON THE
49312 MODULE, THESE ARE USED RY THE ROUTIMES TO DETERMINE
AHAT ACTION IS TO BE TAKEN, THEY GIVE THE USER AUTOMATIC
ACCESS TO ANY FUNCTION,

a, POWER UP AND CONSOLE BOOT SWITCHES

THE PRIMARY ACTIVATING PRNCESSES FOR THE M9312
PROGRAMS ARE FEITHER A POWER Up SEQUENCE OR THE ENABLING OF
THE CORNSOLE BRQOT SWITCH,

TO ACTIVATE THE M9312 ON A POWER UP, SWITCH 2 IN THE
M9312 MICRO SWITCH REGISTFR MUST BE IN THE ON POSITION, 1IF
THIS SWITCH IS OFF THEN A NORMAL TRAP TO LOCATION 24 TO
EXECUTE THE USER POWER UP ROUTINE WILL OCCUR, WHEN THIS
SWITCH IS ON THE OTHER SWITCHES, 3 THROUGH 10, WILL DETERMINE
WHAT ACTION THE M9312 wWwILL TAKE wWHEN THE POWER UP OCCURS
(SEE MICRQ SWITCH SETTING RENQW),

IF THE SYSTEM INCLUDES A CONSOLE BOOT SWITCH THEN
ANY TIME THAT SWITCH IS PRESSED THE M9312 WILL BE ACTIVATED
(SOME PROCESSURS MAY HAVE TO BE HALTED FOR THIS SWITCH TO
dAVE ANY EFFECT), THE PROCESS USED TO ENTER THE ROM IS A
"FAKE" POWER DOWN FOLLOWED BY A POWER UP CAUSED BY PRESSING
THE BOOT SWITCH (NOTE THAT THE POSITION OF MICRO SWITCH 2
DESCRIBED ABOVE IS IRRELIVANT TO THE OPERATION OF THIS BOOT
SWITCH), THIS RESULTS IN A NORMAL POWER UP SEQUENCE IN THE
CpU, PRIOR TO THE POWER ©np SEQUENCE, THE M9312 ASSERTS
773999 ON THE UNIBUS ADDRFSS LINES, THIS CAUSES THE NEW PC
TO BE TAKEN FROM ROM LACARTION 773024 INSTEAD OF FROM
LOCATION 000924, THE NEW PC WILL BE THE LOGICAL “OR’ OF THE
CONTENTS OF ROM LOCATION 773024 AND THE EIGHT MICRO SWITCHES

04 THE M9312 MODULE (A SWITCH IN THE OM POSITION IS SEEN AS

A ONE; LIKEWISE A SWITCH IN THE OFF POSITION IS A 2ZERO),

Page S
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ROM LISTING DIAGNOSTIC (K=SPeM9312«e5) Page §

-

I THIS WAY ALL THE M9312 APTIONS ARE ACCESSABLE BY MERELY
GIVING EACH OPTION A DIFFERENT STARTING ADDRESS, NOTE HERE
THAT MICRO SWITCH NIMBER 1a 1S OR’ED WITH 8IT i OF THE DATA

1M ROM LOCATIOMN 773024, MICRN SWITCH NUMBER NINE IS OR’ED
“ITH BIT 2 ETC.s AND THAT IT IS UNNECESSARY TO PROVIDE A -
SWITCH WHICH IS OR’ED WITH DATA BIT ¢ AS THIS COULD RESULT

It AN ODD ANDRESS WHEN GOTING THROUGH THE TRAP TO LOCATION ~
773424 SEQUENCE,

B, THE MYCRO SWITCH SETTINGS,

THE SETTING OF THE MICRO SWITCHS DEPENDS ON THE YARIOUS
ROMS USED AND THE POSITION THEY ARE USED IN ON THE M9312,



ROM LISTING DIAGNOSTIC (Ke=SPeHG31z2ele%)

1.3,

CONSOLE EMULATOR

THESE ROUTINES APE ESSENTIAL T0 ANY PROCESSOR
“ITHOUT A CONSOLE., THEY PROVIDE THE USER THE CONSOLE
FUNCTIONS OF LOAD ADDRESS, EXAMINE, DEPOSIT, AND START,

ALSO THE ABILITY TO EXECUTF A BOOTSTRAP FUNCTION WITH ANY OF _

THE RBOVE DEVICES IS GIVEN,

THE FIRST THING THAT WILL EXECUTED (IF ©2¢ IS THE
COnTEHNTS OF THE MICRO SWITCHES) ARE THE PRIMARY CPU
DIAGNOSTICS,

THEN THE DISPLAY ROUTINE IS ENTERED, THIS ROUTINE
TYPE THE CONTENTS OF R@, R4, sp AND RS (NOTE THE
SEGUENCE}) ON THE TELETYPE AS FOUR 16 BIT OCTAL NUMBERS,
PRESSING THE CONSOLE BOOT SWITCH CAUSES PDP=11 SYSTEMS (E,G,
PDP=11/04°s) WITHOUT CONSOLE SWITCH REGISTERS TO COPY THE PC
INTO RS BEFORE THE POWER UP SEQUENCE STARTS,

A KEYBOARD DISPATCH ROUTINE IS THEN ENTERED TO
INTERPRETE THE USERS COMMANDS, THIS ROUTINE TYPES A

'CARRIAGE RETURN AND A LINE FFED, THEN GIVES THE PROMPT ‘e’,

ALL COMMANDS ARE TWO CHARACTERS, IF THE USER TYPES AN
ILLEGAL COMMAND IT WILL BE IGNORED AND THE KEYBOARD DISPATCH
1S RESTARTED, LEGAL COMMANDS ARE}

L<SPCO>NUMBFR
LOAD  ADDRESS$iLOAD THE INTERNAL
ADDRFSS POINTER WITH °NUMBER’, A 16
BIT NCTAL NUMBER,

E<SPC>
EXAMINEStEXAMINE AND DISPLAY ON THE
TELETYPE THE  ADDRESS AND  THE
CONTENTS OF THAT ADDRESS IN THE
INTERNAL ADDRESS POINTER (SEE LOAD
ADDRESS), NOTE THAT IF THE PREVIOUS
COMMAND WAS ALSO AN EXAMINE COMMAND
THFN THE INTERNAL ADDRESS POINTER IS
INCREMENTED BY 2,

D<SPC> _

DEPOSIT1¢DEPOSIT THE VALUE NUMBER
INTO THE LOCATION POINTED TO BY THE
INTERNAL ADDRE3S POINTER (SEE LOAD
ADDRRSS), IF THE PREVIOUS COMMAND
WAS ALSO DEPOSIT THEN THE POINTER IS
INCREMENTED BY 2,

S<CR>
START$1CAUSES A RESET INSTRUCTION TO
BE F®¥XECUTED AND A JMP TO THE
LOCATION SPECIFIED 1IN THE INTERNAL
ADDRFSS POINTER,

Page 7
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ROM LISTING DIAGNOSTIC (KeSFeMS312-0e5)

DP#

DB#

DS#

DK#

DM#

DX#

BOOT RPA2 OR RP2313LOAD AND EXECUTE
THF MONITOR FROM THE DEVICE USING
THFR DRIVE NUMBER OPTIONALLY
SPECIFIED BY % (DEFAULT ©) WITH OR
WITHOUT FIRST RUNNING SECONDARY CPU
AND MEMORY DIAGNOSTICS,

BOOT RpA4/5/6 OR RMG2/331LOAD AND
EXECUTE THE MONITOR FROM THE DEVICE
USING THE DRIVE NUMBER OPTIONALLY
SPECIFIED BY # (DEFAULT ) WITH OR
WITHOUT FIRST RUNNING SECONDARY CPU
AND MEMORY DIAGNOSTICS,

BOOT RSA3 OR RS©433LOAD AND EXECUTE
THE MONITOR FROM THE DEVICE USING
THE DRIVE NUMBER OPTIONALLY

SPFCIFIED BY # (DEFAULT @) WITH OR

WITHAUT FIRST RUNNING SECONDARY CPU
AND MEMORY DIA:NSTICS,

BOOT RK3S RK23/RKO5J:3LOAD AND
EXECUTE THE MONITOR FROM THE. DEVICE
USING THE DRIVE NUMBER OPTIONALLY
SPECIFIED BY & (DEFAULT ©) WITH OR
WITHOUT FIRST RUNNING SECONDARY

CP!" AND MEMORY DIAGNOSTICS,

BOOT RK@6/RK@73LOAD AND EXECUTE THE

MONITOR FROM THE DEVICE USING THE
DRIVF NUMBER OPTIONALLY SPECIFIED BY
$ (DFFAULT @) WITH OR WITHOUT FIRST
RUNNTNG SECONDARY CPU AND MEMORY
DIAGNOSTICS,

BOOT RX2183LOAD AND EXECUTE THE
MONITOR FROM THE DEVICE USING THE
DRIVF NUMBER OPTIONALLY SPECIFIED BY
# WHICH MUST BE ¢ OR 1 (DEFAULT @)
WITH OR WITHOUT FIRST RUNNING
SECONDARY cPU AND MEMORY
DIAGNOSTICS,

Page 8
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ROM LISTI®G DIAGNOSYIC (K=SP=MY93[2«4a%)

DT#

DY#

MT#

MM#

TT

PR

BROOT TUS6/TUSS

LOAD AND EXECUTE THE

MONITOR FROM THE DEVICE USING THE
DRTVF NUMBER OPTIONALLY SPECIFIED BY
# (DFEFAULT @) WITH OR WITHOUT FIRST
RUNNING SECONDARY CPU AND MEMORY
DIAGNOSTICS.,

BOOT RX@2::LOAD AND START THE
MONITOR FROM THE D0DEVICE USING THE
DRIVE NUMBER OPTIONALLY SPECIFIED BY
# (DFFAULT @) WITH OR WITHOUT FIRST
RUNNING SECOUNDARY CPU AND MEMORY
DIaGgrOsTICS,

BONT TU1Q TE19,Tse3

LOAD AND EXECUTE THE

MOMITOR FROM THE DEVICE USING THE
DRTVE NUMBER OPTIONALLY SPECIFIED BY
# (DFFAULT @) WITH OR WITHOUT FIRST
RUNNTING SECONDARY CPU AND MEMQRY
DIAGNOSTICS,

BonT TUL6,TE16,TMB2/31:¢

LOAD AND EXECUTE THE

MONITOR FROM THE DEVICE USING THE

DRYVF NUMBER OPTIONALLY SPECIFIED BY
# (DFFAULT @) WITH OR wITHOUT FIRST
SECANDARY CPU AND MEMORY

DIAGNOSTICS,

BOOT DL113sREAD THE ABSOLUTE PAPER
TAPE LOADER FROM THE TELETYPE PAPER
TAPE READER WITH OR WITHOUT FIRST
RUMNYNG THE SECONDARY CPU AND MEMORY
DIAGNOSTICS,

BOOT PC1133READ THE ABSOLUTE PAPER
TAPE LOAOER FROM THE HIGH SPEED
PAPER TAPE READER WITH OR WITHOUT
FIRST EXECUTING SECONDARY CPU AND
MEMORY DIAGNOSTICS,

Page 9
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ROM LISTING NDIAGKOSTIC (K=SP=M9312-ie5)

DL#

NOTE: S

BOOT RL11/RL2Z1

LOAD AND EXECUTE THE

MONITOR FROM THE DEVICE USING THE
DRTVE NUMBER OPTIONALLY SPECIFIED BY _ -
# (DFFAULT @) WITH OR WITHOUT FIRST
RUNNTING SECONDARY CPU AND MEMORY =
DIAGNOSTICS,

BOOT TU6@3%3 LOAD AND EXECUTE THE
MONITOR FROM THE DEVICE USEING

TH® nDRIVE NUMBER OPTIONALLY
SPECTFIED BY # (DEFAULT 9) WITH OR
WITHOUT CPU AND MEMQRY DIAGNOSTICS,

MORE DEVICES MAY BE ADDED AFTER THIS
DOCUMENT IS RELEASED, THE INSTALATION
DOCUMENT (K=SP=M93{2~0=4)WILL BE UPDATED
AFTER EACH NEW ROM FOR A DEVICE WRITTEN
YOU MAY REFERENCE THAT DOCUMENT,

ALSO THE DIAGNOSTIC FOR THE M9312 WILL
TYPE QUT ALL NUMONICS WITHIN THE M9312,
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ROCY LISTING

DIAGNOSTIC (KeSP=hG3]Ze.iw5)

1ade

BOOQTSTRAPPIVG

THESE ROUTINES TO RONTSTRAP A DEVICE TYPICALLY READ
1v  THE FIRST SECTOR, BLOCK OR 512 (DEC) wWORDS, OFF THE
DEVICE INTO LOCATION @ THROUGH S12 (DEC) OF MEMORY, THE
EXCEPTIONS TO THIS RULE ARE THE PAPER TAPE ©800T, THE
FLEXIBLE DISK BOOT AND THE MAGNETIC TAPE BOOTS, THE PAPER
TAFE BOOT IS UNIQUE IN THAT IT CAN DO NO ERROR CHECKING AND
THAT THE SECONDARY PBOOTSTRAP (THE ABSOLUTE LOADER, FOR
EXAMPLE) IS READ INTO THE UPPER PART OF MEMORY, THE ACTUAL
LOCATION LOADED BY THE PRPER TAPE BOOT ARE PARTIALLY
DETERMINED B} THE SECONDARY ' BOOTSTRAP ITSELF AND BY THE
*SIZE’ ROUTINE WHICH DETERMIVES THE HIGHEST AVAILABLE MEMORY
ARDDRESS WITHIN THE FIRST 28K, THE FLEXIBLE DISK (OR FLOPPY)
READS SECTOR 1 ON TRACK 1 TNTO LOCATIONS STARTING AT ZERO,
THE MAGNETIC TAPE BOOTS READ THE 8ECOND BLOCK INTO LOCATIONS
STARTING AT @, IF NO ERRORS ARE DETECTED IN THE DEVICE, THE
3N00TSTRAPS NORMALLY TRANSFErP CONTROL TO LOCATION @ IN ORDER
Io EXECUTE THE SECONDARY BOOTSTRAP JUST LOADED, THE ONLY
EXCEPTION TO THIS STARTING ADDRESS IS WITH THE PAPER TAPE
400TS, THEY TRANSFER CONTROt. TO LOCATION XXX374, WHERE XXX
viAS DETERMINED INITIALLY RY THE SIZE ROUTINE TO BE AT THE
TOP OF MEMORY; THIS IS WHERF THE ABSOLUTE LOADER W#AS JUST
LOADED,

IF A DEVICE ERROR TS DETECTED A RESET WwILL BE
EXECUTED AND THE BOOTSTRAP WILL TRY AGAIN, THE BOOTSTRAP
#ILL BE RETRIED INDEFINITELY UNTIL IT SUCCEEDS WITHOUT ERROR
UNLESS THE USERS (OPERATOR) INTERVENES, THE ADVANTAGE OF
RETRYING THE BOOT IS THAT IF A PARTICULAR DEVICE BEING
AOOTED IS NOT ONLINE OR LOADED, SAY BECAUSE OF A POWER
FAILURE RESTART, THE BOOT WILL GIVE THE DEVICE A CHANCE TO
POWER UP (FOR DISKS THTYS IS ESSENTIAL), A MAGNETIC TAPE
TRANSPORT WILL NOT AUTOMATICALLY RELOAD ITSELF AFTER A POWER
FALILURE ASND RESTART, THIS SITUATION REQUIRES USER
INTERVENTION, THE USER MUST RELOAD THE MAGTAPE AND BRING IT
BACK ONLINE AT WHICH TIMR THE MAGTAPE POOTSTRAP, WHICH WAS
CONTINUALLY ATTEMPTING TO BONT THE TAPE, WILL SUCCEED,

NOTEts AN EXCEPTION TO THTS RULE ARE DEVICE BOOTS FOR THE
RK?6/RK27 AND RX42,
IN THE CASE OF THE RKkg6,IF A ORIVE TYPE ERROR IS
ENCOUNTERED, THE DRIVF 18, SET TO AN RK27,
IN THE CASE OF AN RX”2,FIRST OOUBLE DENSITY IS TRYED,
SOULD WE GET A DENSITY ERROR OW READ TRY,WE CHANGE
THE DENSITY TO SINGLF DENSITY, IN EITHER CASE,WE
READ TWO (2) SECTOPS OF DATA,

SOME RQOTS8 ALLOW POWEReUP NR BROQT SWITCH BOOTING FOR

DRIVES OTHER THAN DRIVE ¥, RFFER TO INDIVIDUAL ZOOTS FOR THIS

INFORMATION,

Page 11
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ROM LISTING DIRGNGSTIC (K=SPeM33t12-0a5)

1.5,

DIAGNOSTIC TESTS

THERE ARE THREE D1FFFRENT TYPES OF TESTS INCLUDED IN

THE M9312 1@
1 PRIMARY CPU TESTS -
2 SECONDARY CPU TESTS -
3 MEMORY TEST -

THE PRIMARY CPU TESTS ARE TESTS OF ALL UNARY AND
NOUBLE OPERAND INSTRUCTIONS® WITH ALL SOURCE MODES, THESE
TESTS 0O NOT MODIFY MEMORY, IF A FAILURE IS DETECTED A
RRANCH DOT WILL BE EXECUTFD,

THE SECONDARY CPU TESTS MODIFY MEMORY AND INVOLVE
THE USE OF THE STACK POINTFR, THESE TESTS INCLUDE TESTING
OF THE JH{P AMD JSR INSTRUCTINNS AS WELL AS TESTS OF ALL
DESTINATION MODES, IF A FAILURE IS DETECTED THESE TESTS,
UNLIKE THE PRIMARY TESTS, WILL EXECUTE A HALT, THE USER MAY
THEN CONSULT THIS LISTING 70 DETERMINE THE FAULT CLASS FOR
THE PARTICULAR LOCATION THE TEST HALTED.

FINALLY THE MEMORY TEST PERFORMS BOTH A DUAL
ANDRESSING AND DATA CHECK OF ALL THE AVAILABLE MEMORY ON THE
SYSTEM LESS THAN 28K, THIS TEST WILL LEAVE ~ALL OF MEMORY
CLEAR, LIXKE THE SECONDARY TESTS THEZ MEMORY TEST WILL HALT
*HEN AN ERROR 1S DETECTED, AT THE TIIME THE MEMORY ERROR
HALT IS EXECUTED R@ WILL CONTAIN THE ADDRESS AT W~hICH THE
FAILURE WAS DETECTED PLUS Twol R4 WILL CONTAIN THE FAILING
DATA PATTERN AND R6 WILL CONTAIN THE EXPECTED DATA PATTERYN,
THUS AFTER A MEMORY FAILURE HAS OCCURRED THE USER CAN ENTER
THE CONSOLE EMULATOR AND HAVE THIS INFORMATION PRINTED 0QUT
To HIM IMMEDIATELY BY THE DISPLY ROUTINE (SEE ABOVE SECTION
0N CONSOLE EMULATOR),

NOTE$ HERE THAT DIAGNOSTICS ARE RUN OR NOT RUN
(OPTIONALLY) DEPENDING OM WHETHER BIT { IS CLEAR OR SET
(RESPECTIVELY) IN EITHERS
1 THE INTERNAL MICRO SWITCHES DESCRIBED RBOVE
(IF THE POWER UP OR CONSOLE BOOT SWITCH
METHOD IS USFD)s OR

2 THE CONSOLF SWITCH REGISTER (IF THE LOAD
ADDRESS AND START WwITH OPTION CODE IN
SWITCHES METHOD ODESCRIBED BELOW IS USED).

Page 12
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ROM LISTING DIAGNOSTIC (K=SP=¥9312~a5)

1.6, PESTARTING AT THE USER POWER FATL ROUTINE

IF THE USER WISHES T RESTART HIS Owh

POWER UP HE MAY DO SO BY MERFELY DISABLI

RESTART SWITCH IN THE MICRn SWITCHE

- - BUT THE USER CAN USE THE Mg
(JUST THE PRIMARY CPU TESTS DESCRIBED a

HIS POWER UP ROUTINE, THIS

CONTENTS OQF MEMORY AND

BASIC INTEGRITY AFTER THE POWER DOwW
TO USE THIS OPTION PUT THE co
SWITCHES AS DESCRIBED AROVE,
THIS WILL RESULT IN THE
DIAGNOSTICS AND THEN a SImMyL
START THE USER’S SPECIFIED pn
IF THE CODE 646 IS pt,

THEN THE SIMULATED TRAP
RUNNING ANY DIAGNOSTICS,

-

SOFTWARE ON
NG THE POWER FAIL
S (TURN SWITCH 2 OFF),

TO RUN DIAGNOSTICS _
BOVE) BEFORE RUNNING
WAY DISTURB THE
YARIFY THE MACHINE’S
AND UP SEQUENCE,

DE 644 INTO THE MICRO
ALSO SWITCH 2 MUST BE OFF,
RUNNING OF THE PRIMARY
ATED TRAP THROUGH 24 WHICH WILL
WER UP ROUTINE,

ACED IN THE INTERNAL SWITCHES
IS EXECUTED WITHOUT

Page 13



ROM LISTING DIAGHOSTIC (Ke=SF=M9312-a5) page 14

-

1,7, LOAD ADRESS AND START PROCEDURE

ASCII COMSOLE AND DIAGWOSTIC ROM FOR NSE WITH 11/084/25/10/29/34/35/43/45/5¢/55

--.-..‘--.--.----.-C.-.9--.------.-.-.-.-.-.--.-l

FUNCTION TO RE | ROM ! NnIaG= | MANJAL ! -

BOOTED | LOC, [INNSTIC | STARTING ADDR,! -
.-.-.-..--..-'-.---.-.--..-.‘.-.-.-----.--------1

CONSOLE EMULATOR! E28 ! nn ! 165144 ] N
CONSOLE EMULATOR} E28 | YrS | 165020 !

-..—.-.---.-..--!.-.---nl----.-.!-.--n-----.----!
THE CONSOLE EMULATOR CAN pPFRFORM THE FOLLOWING FUNCTIONS:

1, LOAD ADDRESS
2, EXAMINE

3, DEPOSIT

4, START

5, BOOT A DEVICE

THE EXAMPLE BELOW CONTAINS THE START ADDRESS FOR EACH OF THE
4 ROM LOCATIONS REFERENCE THF INSIALLATION AMND SET UP
PROCEDURE (K=SP=M9312=3=4)FOR A COMPLETE LISTING

--.-.-----.--.-.--.---.-------o.-----'-.-—---.--.-------l

DEVICE TO BE ! ROM | DIAG= ! UNIT | START. ! —
BOOTED t LOC, INOSTIC ! { ADDR, !
.-.—--..-‘..-.--‘..--.-.1--..--.l-------x----.---.------!
RL21 ! ROM 1 | NO 1 e ! 1730024 [}
RL21 ! ROM {1 | YFS | 2 i 173026 !
------.---------‘---.---!..-.-—-l----.--!-----.--.-..--02
RLA1 {1 ROM 2 | No ! o ! 173204 {
RLAY 1 ROM 2 | Yrs | f i 173206 !
-..----.--.----.‘---.---x-.----. ! ---..--!-....-.---.--..1
RL©1 1 ROM 3 | HNo ) {7 ! 173424 !
RLEO1Y ! ROM 31 YrSs | o l 173426 i
-.-—--..--------!--.'-..l-.-.---!..-..--‘".--.-.--.-.‘-!
]L91 ! ROM 4 | No ! o { 1736024 l
RLOY {| ROM 4 | YFS | 0 ! 173606 i

-.----..----o--.!-------1---..-.!--.---.l-.--.-.--------‘

TW



RO® LISTING DIAGHOSTIC (K=S5P=/19312«!a5)

2.2 PRIMARY CPU DIAGNOSTICS

2,1 COMMON DATA TARLE

2.2 TEST 1 SINGLE OPERAND INSTRUCTIONS

2,3 TEST 2 DOUBLENPERAND INSTRUCTIONS, ALL SOURCE MODES, DEST MODE @
2,4 TEST 3 JUMP TEST MODES 1,2AND 3

2,5 TEST 4 SINGLE OPERAND,NON=MODIFING INSTRUCTION, BYTE REFERENCING TEST




RO% LISTING DIAGNOSTIC (K=SPetG93172-¢'ef)

165200

165002
165414
165226
165210
165612
165614
165815

1650220
165022
165024
165026
165230
165032
165034
165¢36
18650248
16542
165244
1656G46
165050
165u52

165¢54
165¢6p
165062
165464
165066
165¢7¢
165072
165¢v74
{65100
165104

165126
165119
165112
165116
165120
165122

2,1 THIS IS A TABLE OF DATA USED IN BOTY THE PRIMARY AND THE SECONDARY CPU DIAGHQOSTICS,

165349
165346
130260
1777117
168¢.16
1652¢'6
?2oYS¢d
PRwsn1

Y25¢43
625243
¢v51a3
Co6203
@633
ceesal
aps5703
205493
Y5303
65603
9@619?3
PO8503
VR AR
01377

POGLS

T4DATA?
T6DATAS

TEDATL

« WORD
«WORD
«WORD
«WORD
¢« WORD
« WORD
« WORD
+WORD

POOT,
POOL,
17294002
1777717
T6DATA
TEDATA
509
501

2.2 #ndnngpnnn TEST § SINGLF OPERAND INSTRUCTIONS %% %%%%%

TESTL

CLR
INC
CoM
ASR
ASL
ROR
TST
NEG
DEC
SBC
ROL
aADC
SWAB
BNE

R3
R3
R3
R3
R3
R3
R3
R3
R3

" R3

R3
R3

R3

; 260000 ¢12¢
; 300001 eace
' 177776 1001
' 171177 1910
; 177776 1021
: 177777 1210
; 177777 1ee0
;- 202001 peo1
; 000000 o1et
; 1771717 12¢1
: 177777 1821
y 240060 2101
' 200000 @168
JE

RROR IF NOT ZERO,

2,3 #xexxwesuw»x TEST 2 DOUBLE OPERAND INSTRUCTIONS, ALL SOURCE MODES, DEST MODE @, ##aasausss

01272
11243
022223
241377
6323
1652¢3
44203
5623
H37213
2217171

G1eT43
00123
©¥12703
Vee133
292113
16512¢

165008

BoN12
g2

165122

TEST2:

2,4 #x%nexunen TEST 3 JMP TFST MODES 1.,

TEST3:
JMpPtLy

JHP2:
JMP2AL

mov
MOV
CMP
BNE
ADD
sus
BIC
BIS
BIT
BEQ

Mov
JMP
MOV
JMP
JMP

#POOL,R2
(R2?2),R3
(R2)+,R3

Aa(rR2)+,R3
R=(R2),R3
=(R2),R3
12¢(R2),R3
@12(R2),R3

PC,R3
(R3)+
#JMP2A,R3
A(RI)+
(R3)

«WORD  JMP?2

$SET UP ADDRESS,

JMOVE FROM TABLE DEFFERRED,

§CHECK FOR CORRECT DATA,

;LOOP HERE IF NOT EQUAL,

;ADD TO REGISTER,

§SUBTRACT SAME DATA FROM REGISTER,
$ SHOULD CLEAR REGISTER,

3 SHOULD SET ALL REGISTER’S BITS,

§ SHOULD TEST NOT ZERO (Z=@),

JLOOP HERE ON ERROR,

2 AND 3, ##Xuassens

JSET UP ADDRESS FOR MODE 1 JMP,

JEXECUTE JMP MODE 2,
JSET UP ADDRESS OF ADDRESS FOR MODE 3 JMP,
$SXECUTE JMP MODE 3,

JEXECUTE MODE 1 JMP TO NEXT TEST,

Page 16
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(K=SP=Ng312-ue5)

2,5 %% \ .
L] ***‘**** IEST 4 SINGLE OPLRAND, NON-MODIF?IHG INSTRUCTION' BYTE pEFERENCING TEST. "**.*'*‘i

165124

165130

165132
165134
165136
165140

165142

105767
eA1377
022222
195722
¢e1377
125712

126377

177654

TEST4:

TSTB
ANE
CMP
TSTB
BNE
TSTB
BPL

T4DATA

(R2)+,(R2)+
(R2)+

(R2)

JTEST EVEN BYTE,
JLOOP ON ERROR, NOT ZERO,

$GET ADDRESS-OF T4DATA In R2,
JEXAMINE DATA USING NODE 2,
JLOOP IF KOT ZERQ,

3TST ODD BYTE MQDE 1,
JLOOP IF POSITIVE,

Page 17
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3,0 CONSNLE FUNCTIONS

3.1

3,2

DISPLAY
DEPOSIT
LOAD ADDRESS

EXAINE

page 18
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ROM LISTING DIAGHNUSTIC (KeSP=119312="a5)

165144
165146
165154
165152
165154
165156
165160
165162
165164
165166
16517¢
165172
165174
165176
165240
1652¢4
1652v6
165210
165212
165214
165216
165229
165222
165224
165226
165232
165232
165234
165236
165240
165242
165244
165246
16525¢
165252
165254

2127
oees554
21e701

nOuS 26 -

h1e4:¢
V524
n1eenY
Q1v701
Qrrs521
atesen
oansS1?
al1c6n%s
10701
CV¥R84py
112742
¥10743
e00554
n1a766
Q20544
wAed 2
PIE542
w202217
A46 30
w1450
W2G402
ae1au1
¥a5725
W14
220227
142440
PA1446
n2232217
42049
101432
2202217
451415

anglep

3,2 COMSNALE FIINCTIONS

3.1 #evunnnens DISPLAY #udassuss

DSPLYS

ouT?

CONSEM¢

READ1:

163

MOV PC,P!

BR PUTCR
MOV PC,R1

8R PUTNUM
MOV R4,R0Q

B8R PUTNUM
MOV SP,R2
MOV PC,R1

BR PUTNUM
wov RS ,RQ

BR PUTNUM
MOV SP,RS
MOV PC,R1

3R PUTCR
M0vse $102,R2
MOV PC,R3

BR PUTCHR
MOV PC,SP

SR GETCHR
SWAB R2

BR GETCHR
CMP R2,(PC)+
«ASCII " L

BEQ LA

cMP R4,R2
anNgE 18

TST (5)+

MOV R2,R4
CMP R2,(PC)+
+ASCII * E°*

BEQ FX

.CHMP R2,(PC)+
+ASCII ?* D

BEQ NE

CMP R2,(PC)+

oASCII <CR>’S’

$PRINT CR, L¥ AND FILLER CHARACTERS,
$PRINT RQ,

§PRINT R4,

$PRINT R6,
$PRINT RS,

JPRINT CRy LF AND FILLER CHARACTERS,
144 (OCTAL) IS THE ASCII FOR “8°, THE
$COMMAND PROMPT CHARACTER,

$GET THE FIRST CHARACTER OF A COMMAND,

JGET THE SECOND CHARACTER OF THE COMMAND,
3 LOAD ADDR, INSTRUCTION?

$EQUALS LAST COMMAND?

$NO SKIP,

) YES=UPDATE ADDR, POINTER,
JRECORD THIS COMMAND,

$IS CMMD A EXAM?

$IF SO DO EXAM FUNCTION,
3IS CMMD A DEPOSITE?

) IF SO DO DEPOSITE FUNCTION,
1IS IT A START COMMAND?

-

o
L]
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ROM LISIING DIAGHNOSTIC (K=SP=rn9312-w5)

165256
165264
165262
165264
165274
165274
165276
16530¢
165302
165324
165319
165312
165314
165316
16532¢
165322
165326
165339

165332

165336
165349
165342
165344

165346
165359
165352

165354
165356

165360
165362
165364

Ba1ea2
aoenups
“oetitLs
v127s4
031427
221323
?¥22402
221405
61434
320427
va1731
ACBT86
¢12721
¥de423
ARANNS
113745
166105
1¢61¢5

224164

210761
Weu412
219415
51100 Bt |

V1671
do04s6
910085

2e50434
CaBTI6

012506
211505
220675

173000
2@220¢

1741392

173924

2PV 19

-

3.3 CONSOLE FUNCTIONS

3,2 Endunuttuns START ###H44E%R

282
383

483

3,3

DES

Jo4 #RRERENERS

LA

KBDCLR:

3.5

EX3

BNE 23 .
RESET - -
JMP (RS) =
MoV 173223,R4
BIT (R4),8200 $NO ROM?
BNE nsSeLyY JYEA,GO BACK,ABORT SEARCH,
cmP (R4)+,R2 $MATCH ON BOOT HEADER VERSES C¥MD?
BEQ 48 JYES|==G0O AHEAD,
ADD (R4),R4 JNO=ADD INDEX TO GET TO NEW BOOT FEADER.
CMP R4, 174000 tHAVE WE EXCEEDED ROM RANGE?
BEQ CONSEM
BR 38 sLOCP UNTILL MATCH OR TRAPS ouT,
MOV PC,R1
BR GETNUM
RESET JINIT SYSTEM
MOVB BRTINITSW,RS $GET MICRO SWITCHES,
ROLB RS $ASSUMES HERE THAT THAE STARTING
ROLB RS $ADDR, OF DISPLY IS 165144
35S0 C BIT GETS SET, -
JMP 19(R4) §GO DO BQOT,
HERENER%ER DEPOSIT #usussunnuss
MOV PC,R1 .
BR GETNUM $GET INPUT DATA,
MOV R, (RS) $PUT INPUT DATA IN MEMORY,
8R CONSEM $RETURN FOR NEXT COMMAND,

MOV PC,R1

BR GETNUM
40V R2,R5

CLR R4

BR CONSEM

LOAD ADDRESS 939 36 9 % % % % %

$GET INPUT DATA,

JLEAVE IT AS THE CURRENT ADDRESS
JPOINTER IN RS,

JCLEAR THE PREVIOUS COMMAND FLAG,
yRETURN FOR NEXT COMMAND,

HRRBRRAREN EXAMINE #0995 005 0%

MOV RS, SP JUSE THE DISPLAY ROUTINE TO PRINT

MOV (R5) RS
BR ouT JADDRESS, (RS),

JOUT THE ADDRESS, RS,

AND THE DATA IN THAT

Page 2@
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ROM LISTILG DIAGNOSTIC (KwSP=9312=va5)

4,2 TTY HANDLERS

401
4,2
4,3
4,4
4,5

4,6

OCTAL NUMBER INPUT ROUTINE
OCTAL NUMBER OUTPUT RGUTINE

CR,LF, AND FILLER CHARACTER OUTPUT ROUTINE
CHARACTER INPUT ROUTINE

CHARACTER OUTPUT ROUTINE

RFEGYSTER DISPLAY ROUTINE

Page 2%



ROM LISTING DIAGNOST

165366
165379
165372
1653714
165376
165442
165404
165410
165414
165416
165424
165422
165424
165426

IC (K=5P=t9312=iie5) Page 22

4e9 TTY HANDLERS

4e1 #enmuxsns OCTAL NUMRER INPUT ROUTINE RERERARANN -
$THIS ROUTINE IS CALLED BY PLACING THE RETURN ADDRESS MINUS Two
$IN R1 AND THEN BRANCHING TO GETNUM, THE ROUTINE WILL ATTEMPT TO
$INPUT A STRING oF CHARACTERS FROM THE TELETYPE, TERMINATED BY Cr,
$AND ASSEMBLE THEM AS A 16 BIT OCTAL NUMBER IWN R?, IF AN ILLEGAL
JCHARACTER 1Is TYPED IN THE STRING, NOT AN
$0CTAL DIGIT, THE CONSOLE EMULATOR WILL BE RESTARTED, THE PREVIoQUS
$CONTENTS OF R2 AN® R3 ARE LOST, THE ROUTINE WILL RETURN WITH THE
}OCTAL NUMBER IN Ra&, 10 THE ADDRESS SPECIFIED In R1 PLUS TwoO,
$BUT NOTE THAT R1 wILL HAVE BEEN INCREMENTED BY FOUR uPON RETURN,

295800 GETNUMS CLR RY - $INITIALIZE Re,

2¢52802 28¢ CLR R?2 JINITIALIZE R2, ‘ -
R127e3 - MOV PC,R3 $1GO GET A CHARACTER,

B00453 BR " GETCHR

123227  4eapys CMPBR R2,#CR 1IS IT CR?

©014313 BEQ XIRTN t1IF YES RETURN WITH THE WUMBER IN R2,

16272 243079 5UB #°R,R2 IS THE CHARACTER a LEGAL OCTAL DIGIT?
962722 vgeveyp ADD ‘#°Re’p,R?

123357 BCC KBDCLR }IF NOT GO RESTART THE CONSOLE EMULATOR,
2a6330¢ ASL RE JOTHERWISE ASSEMBLE THE HUMBER,

2263448 ASL RO

226340 ASL RO

eSu226 BIS R2,R2

VLT R BR 28 $LOOP BACK FOR NEXT CHARACTER,

TN/



ROM LISTING DIAGNNSTIC (KeSP=#9312«5wh)

165430
165432
165434
165436
165440
165442
165444
165446
16545¢
165451
165452
165454
165456
165460
165462
165464
165466
165474
165472
165474

165540
165502
165544
16556:6
165519
165512
165514
165516
165522

N127112
dea33R
23201
20610y
126102
61e70¢3
nong 35
¥127:42

27e

Y4
22632
Pe14ul
1861132
103774
penles
¥aE32
@1e703
A4 23
w2z121
d9¢l1al

212702
214212
V1743
ea¢414
2617w2
633767
195¢i12
152702
Ag277e

177776

4.2 #Pnsasnuy

JTHIS ROUTINE, PUTNUM,
sMINUS TWO IN R1 AMD TH
$IN R, PUTNUM WILL

4,9

TTY HANDLERS

Page 23

OCTAL NUMRER QUTPUT ROUTINE 089 396 30 36 4 34 3¢

1OF THE NUMBER IN R@ FOLLOWED

JCONTENTS OF R2 AND R3 ARE LOS
$IN R1 PLUS TWO,

PUTNUM}

283

483

65

X1RTNS

MOV
+WORD
SEC
ROL
ROLR
MOV
BR
MOV
«BYTE
+BYTE
ASL
BEQ
ROLB
BCS
BR
SWAB
MOV
BR
CMP
JMP

(PC)+,R2
<€°93/2

RQ

R2

PC,R3
PUTCHR
(P(T)*I',R?
2201<’0/710>
<? >

RP

68

(R1)+,(R1)+
=2(R1)

IS CALLED BY PLACING THE RETURN ADDRESS

E 16 BIT OCTAL NUMBER TO BE-~TY{PED

TYPE 6 CHARCTERS COMPRISING THE OCTAL DIGITS
BY ONE SPACE CHARCTER, THE PREVIGUS
To RETURN IS MADE TO THE ADDRESS
BT R1 IS INCREMENTED BY FOUR,

sCOMPUTE FIRST DIGIT,

$SHIFT NUMBER INTQ R2 TO COMPUTE NEXT CHARACTER,
$PRINT CHARACTER,

JGET READY TO COMPUTE NEXT CHARACTER,

3SHIFT NUMBER AND SEE [F DOWNE,
$BRANCH IF DONE,

}JWHEN DONE COME HERE TO PRINT SPACE,

sAND RETURWH,

4,3 wxnuuxsn# CR, LF AND FILLFR CHARACTER OUTPUT RQUTINE LZ 12T 2T e

woeEa1s

$THIS ROUTINE IS CALLED TO TYPE A CARRIAGE RETURN, LINE FEED FOLLOWED
3BY 12 FILLER CHARACTERS, THE CALL IS MADE BY FIRST PLACING THE RETURN
JADDRESS MINUS TWO IN R1 AND EXECUTING BR PUTCR,

3THE PREVIOUS CONTENTS OF ROTH R
$WHEN FINISHED THIS SUBROUTINE W
$IN R1 PLUS TWO, BUT R{ WILL BE

PUTCR?

162

Mov
«WORD
MOV
BR
ADD
BLE
CLRB
BISA
BR

{Pr)+,R2
14912
PC,R3
PUTCHR
(PC),R2
XiRTN
R2
*CR,R2
18

EGISTERS R2 AND R3 ARE LOST,
ILL RETURN TO THE ADDRESS SPECIFIED
INCREMENTED BY FQUR,



ROM LISTING DIAGNOSTIC (K=SP=r93i2-e5)

165524
165539
165532
165534

165549
165544
165546
165552

165556
165560

125737
12375
125@v2
153712

1958737
1903758
110237
1427¢2

©22323
220163

177565

177562

177564

177566
199240

177778

4,4

Page 24

4,9 TTY HANDPLERS
#endktxadd CHARACTER INPUT ROUTINE H#¥¥%¥¥u%#p

$THIS ROUTINE IS CALLED TO BOTH INPUT AND ECHO_A CHARACTER FROM

sTHE TTY, THE CHARACTER IS SAVED IN THE LOW BYTE OF R2, THE

sHIGH BYTE OF R2 Is NOT MODIFIED, A CALL TO THIS

3 SUBROUTINE IS MADF BY FIRST PLACING THE RETURN ADDRESS MINUS 2 IM R3
$AND TRHEN EXECUTING A BRANCH TO GETCHR, WHEN FINISHED

jA RETURN WILL BE “ADE TO THE ADDRESS SPECIFIED IN R3 PLUS Tw0, R8UT
3R3 #ILL HAVE BEEN INCREMENTED BY FOUR,

GETCHR: TSTB Q¥TKS tWAIT FOR KEYBOARD INPUT, READY,
BPL GETCHR
CLRB R2 sCLEAR THE LOW BYTE OQF R2, -
3138 R_. TKB,R2 $PLACE THE CHARACTER IN THE LOW RYTE OF R2,
sPROCEED ON TO PUTCHR I¥ CRDER TO
$ECHO THE CHARACTER IN THE LOW RYTE
$0F R2,

sduesnndt CHARACTER OUTPUT ROUTINE #susitdaus

jTHIS SUBROUTINE IS CALLt) TO PRINT A CHARACTER, THE CHARACTER

$MUST BE PLACED IN THE LOW ORDER BYTE OF R2, TO CALL THIS ROUTINE
jPLACE THE RETURY 3DDRESS MINUS TWO LN R3 AND BRANCH TO

yPUTCHR, THE CONTEWTS OF R2 ARE NOT MODIFIED, RETURN 1S ADE

70 THE ADDRESS SPRCIFIED IN R3 PLUS T#0, BUT R3 IS LEFT INCREMENTED

18Y FOUR,

PUTCHR: TSTB a4 TPS 3#AIT FOR PRINTER READY,

APL PUTCHR

MOVB R2,24TPB s W4HEN READY PRINT THE CHARACTER,

BICB $1202280,R2 JCLEAR ANY PARITY BITS THAT MAY BE SET,
:THIS ROUTINE IS USED TO MAKE RETURNS FRGM SUSROUTINES WHICK USE
;R3 AS AN ADDRESS 1,INK, THOSE SUBROUTINES ARE CALLED
$BY PLACING THE RETURN ADDRESS MINUS 2 IN R3, WHEN THE SUBROUTIMNE
3IS FINISHED PROCESSING IT WILL BRANCH TO X3RTN, X3RTN
sWILL INCREMENT R3 BY FOUR BUT RETURN TO THE ADDRESS SPECIFIED IN R3
1PLUS TWO,
X3RTNZ CMP (R3)+,(R3)+ JINCREMENT R3 BY 4,

JMP =2(R3) JRETURN TO THE ADDRESS WHICH WAS

JORIGINALLY IN R3 PLUS T®O,

#ntkened® REGISTTR DISPLAY ROUTINE #4455 %84

$DSPLY IS THE FIRST PART OF THE CONSOLE EMULATOR THAT IS EXECUTED,
$IT WILL PRINT THE CONTENTS OF R¢, R4, R6 AND RS (IN THAT CRDER) AS
tFOUR SIXTEEN BIT NCTAL NUMBERS ON THE TTY. NOTE THAT ON SOME ELEVEN
$SYSTEMS (E.G. THE 11/24) “HEN THE BOOT SWITCH IS DEPRESSED AND

y}THE PROCESS OF BO00TING INITIATED THE PC WILL BE PLACED INTO RS,
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i

S,9 SECONDRRY CPU DIAGNOSTICS
5,1 DOUBLE OPERAND, MODIFYING INSTRUCTIONS, BYTE REFERENCE TEST

5,2 JSR TEST WITY MODES 1 AND 6

TW
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5,¢

SECONDARY CpU DIAGNOSTICS

$ THESE ARE THE MFMARY MODIFYING TESTS, THEY ARE RUN AS SUBROUTIHE
s AHICH IS CALLED BY PLACING THE RETURN ADDRESS IN THE CALLIMG
yROUTINE MINUS TWO IN rRY{, THE PREVIOUS CONTENTS OF R2,

1R3, R5 AND R6 ARE LOST,

IF ANY OF THESE TESTS DEFECTS AN ERKOR

s)A HALT WILL BE EXFCUTED, THE USER CAN THEN CONSULT THIS LISTING
yFOR FURTHER INFORMATION ABOUT THE FAULT, ISSUING A

3CONTINUE FUNCTINN WILL NOT BE MEANINGFUL AFTER

;ANY OF THESE TESTS DETECTS AN ERROR AND HALTS, NOTE THAT

A2 e om o W oa

¢WHEN THE MEMORY TFST DETECTS A FAILURE AND HALTS CERTAIW

y IMPORTANT PARAMETFRS USED IN THAT TEST WILL BE SAVED IN THE
sREGISTERS, THESE REGISTERS ARE INCLUDED IN THOSE WHICH ARE
sDISPLAYED WHEN THF CONSOLE EMULATOR PORTION OF THIS ROM

315 INITIATED, SO THAT IF A MEMORY ERROR IS DETECTED THE USER
$CAN START THE CONSOLE EMULATOR TO EASILY ACCESS Ti[S MEMORY
;ERROR DATA, CAUTION SHOULD BE OBSERVED WHEN SELECTING THESE
yTESTS TO BE RUN, THEY WILL DESTROY THE PREVIOUS CONTENTS

;OF ANY MAIN MEMORY AVAILABLE UP TO 28K WORDS,

5,1 s¥esxsus® DOUBLE OPERAND, MODIFYING TNSTRUCTIONS, BYTE REFERENCE TEST, ##¥¥#%xs¥

165564 127v5 165006
165579 p1z7%2 2008529
165574 ¢€11543
165576 2985212
1656064 112512
165602 €0852('2
165664 112512
165676 Q53012
165610 423512
165612 201015
165614 @@5202

165616 143522
165629 $24542
165622 143522

165624 Qqdleie
165626 #1¢502
165630 216545
165634 110532
165636 150572 @¢enon
165642 921352
165644 00147
165646 @reye

1771772

TEST6S

T6ERR}

MOV
M0V
MOV
CLR
MOVB
INC
MOVB
DEC
CMP
BNE
INC
B8ICB
cupP
BICB
BNE
MOV
Moy
MOVB
BRISB
cMpP
BEQ
HALT

"#T6DATA,RS

#500,R2
(RS5),R3

{R2)
{R8)+,(R2)
R2
(RS)+,(R2)
R2
BR(RS)+,(R2)
T6TRR

R2
a(rS5)+,(R2)¢+
=(n8),=(R2)
B(RS)+,(R2)¢+
T6FRR

RS,R2

=6 (R5),RS
R5,2(R2)+
R5,8(R2)
R3,@~(R2)
TEST?

JSET UP TEST DATA ADDRESS,

$SET UP DEST ADLRESS,
$SET UP CMP QPERAND FOR TEST,
sCLR 508,
1500=0003717,
$POINTER TO UPPER BYTE, 591,
1500=1777717,
§ HOVE POINTER BACK TC LOW BYTE,
§CHECK FOR ALL ONES,

JMOVE POINTER UP TO ODD BYTE,
JCLEAR HIGH BYTE OF LOCATION 560,
sMOVE POINTERS BACK,

$CLEAR LOW BYTE OF LOCATION 5@9,
yBRANCH IF NOT ZERO,

$GET DEFFERRED ADDRESS OF 58¢ INTO R2,
JGET TEST DATA,

+500 SHOULD BE 000377,

;SET UPPER BITS,

JCHECK FOR ALL ONES, 177777,

§IF NO ERROR GO TO NEXT TEST,

Page 26
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165650
165652
165654
165656
165660
165662
165664
165666
165672
165674
165676
165700

NNST723
waigil
n21625
311017
Hwen2ia3
(22 LI R T
11206
312742
W65726
w4312
ganene
224362

5,2 SECONDARY CPU DIAGNOSTICS

5.2 #énnxweex JSR TEST WYTH MODES 1 AND 6, #¥#et¥snas

TSTJSRs TST

BNE

cMP

BNE

RTS

HALT

TESTT7t MOV

165652 MOV
TST

JSR

T7ERR: HALT

Goute s JSR

(R3)+
T7ERR
(SP),R5
TIERR
R3

(R?),8P
#TSTJISR,R2
(SP)+

R3, (R2)

R3,4(R2)

t1R3 SHOULD POINT TO ZERO WORD AT TTERR,
$IF NOT THEN HALT OJH EZRROR,
$SP SHOULD POINT TO {71777,
}IF NOT THEN HALT 0N ERROR,

;SET UP STACK TO START AT 5¢@2,
$SET UP ANDDRESS FOR JSR,

$MOVE SP UP ONE WORD,

$EXECUTE JSR TO TSTJSR,

JEXECUTE JSR TO TSTJSR+4,

TW
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6.9

MEMORY DIAGNOSTIC AND SIZE ROUTINES

Page 28
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6.7 MEMORY DIAGMOSTIC AND STIZE ROUTINES

3TR1IS ROUTINE PERFORMS BOTH A DUAL ADDRESSING TEST AnD A RUDIMEMNTARY
$DATA INTEGRITY TEST OF ANY MEMORY AVAILABLE UP TO 28K ViORDS,
JFIRST EVERY LOCATTON IS WRITTEN WITH ITS Oww ADDRESS, STARTING

S JFROM LOCATION © AND WORKING UP, THEN AFTER EVERY LOCATION HAS
$BEEN WRITTEN WITH ITS OWN ADDRESS, THE ROUTINE REFTHRNS TO LOCATION
3@ AND NEGATES ITS CONTENTS. THEN THE
JADDRESS OF THE T.OCATION WHICH WAS JUST NEGATED IS ADDE®n TC
$THAT LOCATION, THE RESULT SHOULD BE ZERO. THE PROCESS IS CONTIKUED
tFROM @ TO THE TOP OF MEMORPY, IF NO ERRORS ARE DETECTED MEMORY
gWILL BE LEFT FILLFD WITH ZEROES, IF AN ERROR IS DETECTED THEW:

: 1 THF ADDRESS BEING TESTED IS LEFT IN R4
; 2 THF EXPECTED DATA FROM THAT LOCATION IS IN R6
: 3 THF FAILING DATA IS IN RO
; 4 FIMALLY THE HALT AT LOCATION 165776 1N THIS
' RO™ IS EXECUTED,
165704 MEMTST
1657€4 912785 1evava SIZE: MOV £160200,RS $SET UP RS,
165719 005037 800vas CLR ays 3SET UP TRAP VECTOR 4,
165714 ¢12737 165722 9200004 MOV £18,884
165722 ¢12796 022542 1863 MOV $522, 5P JSET UP THE STACK POINTER,
165726 205745 TST -(R5) JMAKE THE REFERENCE AND DECREMENT RS,
165730 C¢5043 CLR R3 "3RI IS A POINTER USED TO READ AND WRITE MEMORY,
165732 @1¢313 251 MOV R3, (R3) $WRITE THE CONTENTS OF R3 INTO THE LOCATION
$ADDRESSED BY R3,
165734 605723 TST (R3)+ $ INCREMENT R3 BY 2,
165736 924305 cMP R3,R5 3RS CONTAINS THE LAST AVAILABLE MEMORY
JADDRESS UNDER 28K WORDS, SEE IF
$THE END OF MEMORY HAS AEEN REACHED,
165740 101774 BLOS 28 $LOOP UNTIL DONE,
165742 005043 CLR R3 JRETURN R3 TO LOCATION @,
165744 (05413 481 NEG (R3) JINEGATE THE LOCATION REFERENCED BY R3,
165746 062313 ADD R3, (R3) 1ADD THE CONTENTS OF R3,
165750 205723 TST (R3)+ $ INCRMENT THE POINTER, R3, BY 23 AND SEE IF THE
JRESULT OF THE ADDITION WAS @,
165752 Q1004 BNE MEMERR $1F NOT 2, THEN AN ERROR HAS OCCURRED,
165754 022395 CMP R3,R5 JOTHERWISE CONTINUE UP UNTIL THE TOP
}OF MEMORY IS REACHED,
165756 1G1772 BLOS as
165760 @2ul64 PAdKa? ENDTST: JMP ?2(R4)

JRESULT IM A TRAP THEN RETURW

yWITH THE HIGHEST #“EMORY ADDRESS

JAVAILABLE IN RS, :
sIF A MEMORY ERRNR IS DETECTED COME HERE TO SAVE IMPORTANT
}PARAMETERS IN THE REGISTERS AND HALT,

165764 14304 MEMERR? MOV =(R3),R4

165766 Qiv3ie MOV R3,RO -

16577y pps34s CLR sp

165772 eovoun HALT

165774 o24ap46p «ASCII Fopanm JIDENTIFIES ROM AS "ag? QR A VERSION 3 ECB 12+12e77
1012 ‘65776 123162 +WNRD 123162 JCRC WORD FOR LAST 255, WORDS,
113 vaIent <END

TW
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-

248F1,P11 SY4BOL TABLE

BIT8 = 33142¢ BITS = ¥a1ed¢ CONSEM 165174 CR = @peals
CRCWD = 2¢C@nn DE 165336 DIAG = 165564 DL11CR= 177562
LSPLY 165144 ENDTST 16576¢ EX 16536% GETCHR 165524
GETHNUM 1651366 HBOOT 165020 HSRCR = 17755¢ INITS<3 173224
JMP1 16511¢ JMF2 165129 JMP2A 165122 KRDCLR 165354
LA 165346 LF z V00v12 MEMERR 165764 MEMTST (657¢4
PRESER=s 17320 ouT 165169 pC 230000087 PC1iCR= 17755¢
FDIAG 165504 pooL 1695030 PSW = 177776 PUTCHR 165549
PUICR 165540 PUTNUM 1654390 READ 165219 RESERVZ ©g:+34¢
RKUSCR= 1774444 RKZ6CR3 177442 RLA{CRa 174492 RPZ23CR= 176714
KPi1i4CR= 17€TuvQ RS@ICR3 172044 RS34CR= 172040 RX21CR= 177170
FX:i2CR=2 177174 RQ =2%000000 Ri 23300021 R2 =%J07002
R3 L3 1O AR ) R4 s%403004 RS =%0200025 R6 =3200246
77 2596087 SI1ZE 168724 sP =%0000026 SWR =2 17757¢
TESTY 165n20 TEST2 165054 TEST3 1651¢6 TEST4 165124
TESTS6 165564 TEST7 165664 TKR =z 177562 TKS = 177568
TPR = 177566 TPS a 177564 TSTJSR 165659 TTCR = 17756¢
TU1”CR= 172522 TU16CR3 172440 TUS6CR= 177342 T4DATA 1655¢4 _
TODATA 165046 T6DATI! 165914 TO6ERR 165646 T7ERR 165676

X1eTxn 165472

X3RTN 165556

. = 1660020

TW
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S8ECTION 2

ROM 23-616F1

TABLE NF CONTENTS

OPERATIONAL MOTES

TEST1 THIS
TEST2 TEST
TEST3 TEST
TEST4 TEST
TESTS TEST
TESTe TEST
TESTY TEST
TEST1@ TEST
TEST11 TEST
TEST12 TEST
TEST13 TEST
TEST14 TEST
TESTLS TEST
CACHE MEMORY
TESTIS TEST

TEST VERIFIFS THE UNCONDITIONAL BRANCH

"CLR", MONE ®=dn, AND "BMIm,"BVS","BHI","gLT","RLOS"
"DEC"®, MONE ®g=, aAND "BPL","BEQ","BGE","RLE"
"ROR, MODE "@", AND "BVC","BHIS","BHE"
REGISTER DATA PATH

"ROL", "BCC", "BLT"

"ADD®™, "“INC®, ®"COM", AND "BCS", "BLE"’

"KOR"™, "DFCw, wRIS™, ®ADD"®, AND "RLO®

"COM", "BIC", AND "BGT", "BLE"

"SWAB", "fMpw®, ®BIT", AND "BNE"“, "BGT"
"HOVB®™, ®gQn®, eCLR®, #TST® AND "BPL%, ®pNEN
"JSR", "RTS", "RTI™, _"“JMP"

MAIN MEMORY FROM VIRTUAL 221240 TO LAST ADDR,
DIAGNOSTIC TESTS

CACHE DATR VEMQORY

Fage 31
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4.
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OPERATTQNAL NOTES

OVERVTEW

INTFRNAL SWITCH SETTING =-

A, POWER UP AND CONSOLE BOOT SWITCHES

B, OPTIONS AND THE MICRO SWITCH SETTINGS
BOOTSTRAPPING

DIAGNASTIC TESTS
RESTARTING AT THE USER POWER FAIL ROUTIFE
LOAN ADDRESS AND START PROCEDURE

| age 32
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OPERATIONAL MNOTES -

OVERVIEY

THE M9312 IS DESIGNER TO PROVIDE BOOTSTRAPPING -
CAPARILITIES FOR ALL PDPe11 SYSTEMS WITH OR WITHOUT THE
CONSOLE SWITCH REGISTER, IN ADDITION TO PROVIDING
BOOTSTRAPPING FUNCTIONS FOR ALL MAJOR PDP=11 DEVICES, THE
49312 INCLUDES ROUTINES FQOnr SOME BASIC CPU AND MEMORY GOeNOGO
DIAGNOSTIC TESTS, '

THIS BOOTSTRAP Ha§ BEEN DESIGANED FOR MAXIMUM
FLEXIBILITY OF OPERATION, ITS FUNCTIONS MAY BE INITIATED
AUTOMATICALLY AT A POWER UP, OR RY DEPRESSING THE CONSOLE
BOOT SWITCH, OR BY A LOAN ADDRESS AND START SEQUEWNCE,

INTERNAL SWITCH SETTING

A SET OF EIGHT MICRO SWITCHES ARE LOCATED ON THE
M9312 MODULE, THESE ARE USED BY THE ROUTINES TO DETERMINE
4HAT ACTION IS TO BE TAKEN, THEY GIVE THE USER AUTOMATIC -
ACCESS TO anNy FUNCTION, -

A, "~ POWER UP AND CONSOLE BOOT SWITCHES

THE PRIMARY ACTIVATING PROCESSES FOR THE M9312
PROGRAMS ARE EITHER A POWER Up SEQUENCE OR THE ENABLING OF
THE COMNSOLE BOOT SWITCH,

TO ACTIVATE THE M9319 ON A POWER UP, SWITCH 2 IN THE
#9312 MICRO SWITCH REGISTER MUST BE IN THE ON POSITION, IF
THIS SWITCH IS OFF THEN A NOmMAL TRAP TO LOCATION 24 TO
EXECUTE THE USER POWER yp ROUTINE WILL OCCUR, WHEN THIS
S4ITCH IS ON THE OTHER SWITCHES, 3 THROUGH 1@, WILL DETERMINE
WHAT ACTION THE M9312 wIrnL TAKE WHEN THE POWER UP OCCURS
(SEE MICRO SWITCH SETTING BELOW),

IF THE SYSTEM INCLUDFS A CONSOLE BOOT SWITCH THEN
ANY TIME THAT SWITCH IS PRESSED THE M3312 WILL BE ACTIVATED
(SOME PROCESSORS MAY HAVE T0 BE HALTED FOR THIS SwITCH TO
HAVE ANY EFFECT), THE PROCESS USED TO ENTER THE ROM IS A
"FLKE" POWER DOWN FOLLOWED BY A POWER UP CAUSED BY PRESSING
THE BOOT SWITCH (NOTE THAT THE POSITION OF MICRO SWITCH 2
PESCRIBED ABOVE IS IRRELIVANT TO THE OPERATION OF THIS 800OT
SWITCH), THIS RESULTS IN A NORMAL POWER Up SEQUENCE IN THE
CPU, PRIOR TO THE POWER wp SEQUENCE, THE M9312 ASSERTS
773390 ON THE UNIBUS ADDRFSS LINES, IN THE CASE OF THE
11/63, THE PROCESSOR ASSERTS g0@224 ON THE BUS, wHICH IS ORED
“ITH THE 773000 ASSERTED BY THE M3312, THE 11/72 ASSERTS THE
ENTIRE ADDRESS ON THE UNIBUS AS A FUNCTION OF JUMPER SETTINGS
(SFE OR M9312 USER MANUAL,) THE NEW PC IS DETERMINED RY
ROM LOCATION 773924 OR 773224 (WITH THE 11/6@) INSTEAD OF FRO“
LOCATION 202224, THE NEW PC WILL BE THE LOGICAL "OR’ OF THE
COMTENTS OF POM LOCATION 773424 aND THE EIGHT MICRC SWITCHES
ON THE M9312 MODULE (A SWITFH IN THE ON POSITION IS SEEN AS
A GiEy LIKEWISE A SWITCH IN THE OFF POSITION IS A 2zERrQ),
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IN THIS WAY ALL THE #9312 opTIONS ARE ACCESSABLE BY MERELY
GIVING EACH OPTION A DIFFEPENT STARTING ADDRESS, NOTE HERE
THAT MICRO SWITCH NUMBER {7 7S OR’ED WITH BIT 1 OF THE DATA
I¥ ROM LOCATION 7730824, MICRO SWITCH NUMBER NINE I3 ORYED
WITH BIT 2 ETC,, AND THAT IT IS UNNECESSARY TO PROVIDE A
SWITCH WHICH IS OR’ED WITH DATA BIT ¢ AS THIS COULD RESULT
IM AN ODD ADDRESS WHEN GOING THROUGH THE TRAP TO LOCATION
773424 SEQUENCE,

B,OPTIONS AND THE MICRO SWITCH SETTINGS,

THE SETTING OF THE MICRO SWITCHS DEPENDS ON THE VARIOUS
ROMS ON THE M9312 AND THE NEVICE BOOTS POSTION ON THE M9312,

3, BOOTSTRAPPING

THESE ROUTINES TO BOATSTRAP A DEVICE TYPICALLY READ
In THE FIRST SECTOR, BLOCK OR 512 (DEC) wCQRDS, OFF THE
DEVICE INTO LOCATION ¢ THROUGH %12 (DEC) OF MEMORY, TEE
EXCEPTIONS TO THIS RULE aRE THE PAPER TAPE BOOT, THE
FLEXIBLE DISK BOOT AND THE MAGNETIC TAPE BOOTS, THE PAPER
TAPT BOOT IS UNIQUE IN THAT IT CAN DO NO ERROR CHECKING AWND
THAT THE SECONDARY BOOTSTRap (TH ABSOLUTE LOADER, FOR
EXAMPLE) IS READ INTO THE UPPER PART OF MEMORY, THE ACTUAL
LOCATIONS LOADED BY THE PpAPER TAPE BOOT ARE PARTIALLY
NETERMINED BY THE SECONDARY BOOTSTRAP ITSELF AND BY THE
*STZE’ ROUTINE WHICH DETERMINES THE HIGHEST AVAILABLE MEMORY
ADDRESS WITHIN THE FIRST 28K, THE FLEXIBLE DISK (OR FLOPPY) -
READS SECTOR 1 ON TRACK 1 INTO LOCATIONS STARTING AT ZERO,
THE MAGNETIC TAPE BOOTS READ THE SECOND BLOCK INTO LOCATIONS
STARTING AT ¢, IF NO ERRORS ARE DETECTED IN THE DEVICE, THE
B80OTSTRAPS NORMALLY TRANSFEP CONTROL TO LOCATION & IN ORDER
: TO EXECUTE THE SECONDARY BOOTSTRAP JUST LOADED, THE ONLY
EYCEPTION TO THIS STARTING ADDRESS IS WITH THE PAPER TAPE
BOOTS, THEY TRANSFER CONTROL TO LOCATION XXX374, WHERE XXX
wWAS DETERMINED INITIALLY PY THE SIZE ROUTINE TO BE AT THE
TOP OF MEMORYp; THIS IS WHFRF THE ABSOLUTE LOADER WAS JUST
LOADED,

IF A DEVICE ERROR 1S DETECTED A RESET WILL BE
EXECUTED AND THE BOOTSTRAP WILL TRY AGAIN, THE BOOTSTRAP
#ILL BE RETRIED INOEFINITELY UNTIL IT SUCCEEDS WITHQOUT ERROR
UNLESS THE USER (OPERATOR) INTERVENES, THE ADVANTAGE OF
RETRYING THE BOOT IS THAT 1IF A PARTICULAR DEVICE BEING
BOOTED IS NOT ONLINE OR LOADED, SAY BECAUSE OF A POWER
FAILURE RESTART, THE BOOT WILL GIVE THE DEVICE A CHANCE TO
POwER UP (FOR DISKS THIS IS ESSENTIAL), A MAGNETIC TAPE
TRANSPORT WILL NOT AUTOMATICALLY RELCAD ITSELF AFTER A POWER
FAILURE AND RESTART, THIS SITUATION REQUIRES USER
INTERVENTION, THE USER MUST RELOAD THE MAGTAPE AND BRING IT
BACK ONLINE AT WHICH TIME THE MAGTAPE BOOTSTRAP, WHICH WAS
CONTINUALLY ATTEMPTING TO ROOT THE TAPE, WILL SUCCEED,
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HOTEgs AW EXCEPTION TO THIS RULE ARE DEVICE ROGTS FUR THE
RKa6/RK27 AND RX¢2,
IN THE CASE OF THE RKQ6,IF A DRIVE TYPE ERRGR IS
EMCOUNTERED,THE DRIVF IS SET TO AN RKOQT,
IN THE CASE OF AN RX92,FIRST DOUBLE DENSITY IS TRYED,
SOULD WE GET A DENSITY ERROR ON READ TRY,WE CHANGE =
THE DENSITY TO SINGL® DENMSITY, 1IN EITHER CASE,wE -
READ TWQ (2) SECTORS OF DATA,

SOME BOOTS ALLOW POWEReUP NR BOOT SWITCH BOOTING FOR
NRIVES OTHER THAN DRIVE @, RFFER TO INDIVIDUAL BOOTS FOR THIS
INFORMATION,

DIAGNOSTIC TESTS

THERE ARE THREE DIFFFRENT TYPES OF TESTS INCLUDED IN
THE M9312
FRIMARY CPU TESTS
SECONDARY CPU TESTS
MEWORY TEST
CACH® TESTS

LU S

THE PRIMARY CPU TESTS ARFE TESTS OF MOST UNARY AND
DOUBLE OPERAND INSTRUCTINNS WITH MOST SOURCE MODES, THESE
TESTS DO NOT MODIFY MEMORY, IF A FAILUPE IS DETECTED A HALT
“TLL OCCUR,

THE SECONDARY CPU TESTS MODIFY MEMORY AMND INVOLVE
THE USE OF THE STACK POINTFR, THESE TESTS INCLUDE TESTING
OF THE JMP AND JSR INSTRUCTIANS AS WELL RS TESTS OF ALL
DESTIKATION MODES, IF A FAILURFE IS DETECTED THESE TESTS
“ILL ALSO FXECUTE A HALT, TWE USER MAY THEN CONSULT THIS
LISTING TO DETERMINE THE FAUNT CLASS FOR THE PARTICULAR LOCATICW
THE TEST HALTED,

THE MEMORY TEST PERFORMS BOTH A DUAL
ADDRESSING AND DATA CHECK OF ALL THE AVAILABLE MEMORY ON THE
SYSTEM LESs THAN 28K, THIS TEST WILL CHANGE ALL OF MEMORY
TESTED, LIKE THE SECONDARY TESTS THE MEMORY TEST WILL HALT
JHEN AN ERROR IS DETECTED, T THE TIME THE MEMORY ERROR
HALT IS8 FEXECUTED Rg WILL CONTAIN THE ADDRESS AT WHICH THE
FAILURE WAS DETECTED , Ri WILL CONTAIN THE FAILING DATA
PATTERN AND R@ WILL CONTAIN THE FXPECTED DATR PATTERN,

FINALLY THERE ARE TWn CACHE TESTS WHICH DETERMINE
CPU TYPE (11/6@ OR 11/70) aNn TEST CACHE CONTROLS, DATA
INTEGRITY AND MEMORY VIA CACWE, FOR OETAILS, SEF TESTS
16 AND 17 OF THE PROGRAM LtSTIMG,

Voo ve e
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MOTEY MEKE THAT NIAGLOSTICS ARE  RUN  OF MNOT  PUYX
(OPTICHALLY)Y DEPENDING OY  wHETHER RIT | IS CLEAR 9% SET
(RESPECTIVELY) IL EITHERS
- 1 THE INTEPNAL MICRD S»ITCHES DESCRIBED AROVE
{IF¥ THE POWER U 2R COUSOLE BOUT SwITCH -
VETHOD IS USTD)y OR —
p) THE CONSOLF SwITCH FEGISTFR (IF THE LOAD
ADDRESS ANPD  START «wITH O©PTION CODE 1IN
SWITCHES METUOD DPESCRIRED RFLOW IS USED),

S, RESTAKTING AT THE USEF POWER FAIL RAUTINE

IF THE USER AISHES Tn RESTART HIS 0WN SOFTIWARE ON A
POYER UP HE MAY DO SO RY MERELY DISASLING THF FO~ER FAIL
2¢START SWAITCH IN THE MICRO SWITCHES (TURM SWITCH 2 OFF),

6,  LOAD Aup START PROCEDURE
11/60/7¢ DIAGHOSTIC ROX

THERE ARE NO SPECIAL M9312 SWITCH SETTINGS THAT PERTAIN TO THIS ROY,
[HE NNLY SAY THESE NDIAGNOSTIAS CAM BE EXECUTED IS BY ENTERING A BOOTSTRAP

TYIS RGY ALLOWS BOOTING VIA CONSOLE SAITCH REGISTER.,
T41S Ca™ BE DONE AS FOLLOwS:

1,LO0AD ADDRESS 765744
2.SET SYITCH REGISTEP AS SHOWN BELOW

15 L 14 ! 13 1 12 ¢ 11 ) 19 ) 29 1 28 ! 47 L @6 )} o5 ) ¢4 L¢3 L €2 ) 21!l e

----!-.-.z--nol----!..--!-.-.!-o.-!-.-.1-.0-!-..-;-.--1-.--:--.0!--.-!---.z--'.!

!
!
!
!

MA )} HA I NA ] NA& { ! ! ! ! ! ! ! ! | § !
coreleveelosonlennn]|erenlnenccran|conelorralvonn|ncenlccsnlscnnirennlennes]rara]
1 OCTAL UNIT ! SR CUDE FRONM 300T RC®™ TABLES !
! NUMRER l i

!.---.---.----.!-.-.---...-..--.-.--------.--..--.'..----.‘-!

3, id START

NOTE3 THE SAR CODFS ARE COMTAINED IN THE BOOT ROM TABLES
OF Ke=SPe=93jledesd (SET=UP AND INSTALLATION
PROCEDRE,

TW
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165¢00
1652¢4
165¢19
165¢14
i65420
165¢26
165434
165236
165¢42

TEST!

165¢46
165C46
,165%5@;
|
TEST2

165152
16552
165¢54
165456
165060
165¢62
165064
165€06

TEST3

6214
HQaA@3e
QA0 44
165¢20¢
a1ee37
B1¢137
vwic 437
vAs337
w32737
w32737
¥A1402
#35237
pA5237

200703
BYI7¢e2
VT4
“92vT706
193048a 177776
040002 177776

J02766
177776

THIS TEST VERIFIES THE

7oeauy
2220

TEST "CLR", MODE "an,

naSeab
19€¢404
162403
131¢w2
vd2441
121401
0NeRRoy

TEST "DEC", mODE "aw,

+ABS
MISS=14
GRPQ=3p
GRP1=44
e 2155040 -
START: MOV R2,R8732 _
MOV R1,88732
MOV R¢,q4704
CLR asrag iSET FOR 11/70 IFf ZERO,
BIS *173000,R281777176 1SET BIT 15 IF 11/62,BIT 14 WILL SET
BIT #400202,@4177776 ISEE IF 11/6¢
B8EQ 18 tIF NOT SET,11/72
INC R%706 JSET ,WAS AN 11/69
18¢ CLR 28177776 $CLR PSw WORD,

,8Q*&**l***#*!i#ii*l*{ii*!*li*l*ii*ﬁ#l**i****i}i*i***i*i***l#i*i*ll!i!#
UNCONDITIONAL BRAMCH

R4

[ R THE REGISTFRS AND CONDITION CODES ARE ALL UMDEFINED WHERN
TR THIS TEST 1§ ENTERED AND THEY SHOULD REMAIN THAT way UPON
§ e THE COMPLETION OF THIS TEST,

f"*{Iii***.!'*’l****!**l***ii#*li*##il’*'**l{*li*lli*‘ili**#Giiiiii*’i’
TST1
BR TST2 3 * BRANCH ALWAYS
JALT
,8*l*i*i********ll'i*}l*i'*'i*iﬁ****%iii***i#Q*lilili*’l!***ii!iii{i*l*i
AND "BMI","BVS","BHI","BLT", "BL0S

| A

1 THE REGISTFRS AND CONDITION CODES ARE ALL UNDEFINED WHEA

o THS TEST IS ENTERED., UPON COMPLETION OF THIS TEST THE #spn
[ (R6) SHOULN EE ZERO AND ONLY THE "Zn» FLIP=FLOP WILL BE SeT,
e

,!li*'*****#**i‘&*{ii'G’iii*%***i***ll*i***iIi#ll*iiilllil*illiii!‘*‘i*.
TST2s

CLR Sp ;N=9,Z=1,V=ﬂ.C=G,SP=@99028
BMI 18 $ V BRANCH IF N=g
BVS 18 3 V BRANCH IF vsi
BHI 18 ) V BRANCH IF Z AND C ARE BOTH 0
BLT 18 $ V BRANCH IF (N XOR V)=t
BLOS TST3 } * BRANCH IF (Z X0OR Clso
188 HALT

’:i&ii*#i!&iliii&iQiiiillibilGi!**I.l**&!iili*i#*i'{i#&l*Qi'*iilﬁ*i'liﬁi
AND "BPL","BEQ","BGE","pLEN

1*

P UPON ENTFRTNG THIS TEST THE CONDITION CODES ARE}

R Naog,2=1,Vvaog, AND C = o,

- THE REGISTFRS ARE: RO = ?, R1 = ?, R2 2 ?

pe R} & 2 P4 z2, RS 217, SP s P29%pLe :

1) UPON COMPLFRTION OF THIS TEST THE CONDITION COCES WILL BEg
1 * Ne {1, 2Zs=s¢, Va2, AND Caop

g THE REGISTFRS AFFECTED BY THE TEST ARE}

- SP = 177777

[ A4

’:i*i*"&i’.ii#l“li'iﬂ&.*‘*'Q’i.lii**ii*G’i’*iilil'i¥¥#§i§&'§§*’*§{ll'il

Fage 37
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ROM LISTI1NG DIAGNOSTIC (KeSP=49312-%a5)

165¢7¢
16537
165¢72
16574
165276

{6512

165122

TEST4

165104
165104
165106
té6st1a
165112
165114

165116
165116
165122
165124
165126
16513¢
165132
165134
165136
165149
165142
165144

¢n53ce
100003
1402
V2001
V2340
Qevdud

TEST "ROR,

206206
122¢02
12301
Pe1d:31
J0009

TEST K&

2127v6
A126119)
216921
31012
A1v2v3
219304
N1v4us
162501
AB2401
AL1401
3900a9

ISTER DATA PATH

125252

Page 38

TST3:

DEC SPp pN3y,2=2,V=4,C=6,5P=2177777

BPL 18 § V BRANCH IF K=y

BEG {8 t V BRANCH IF 7Z=1%

BGE 18 $ V BRANCH IF (N XCR V)=¢

3LE TST4 3 # BRANCH IF (Z OR (N XOR V))=i
183 HALT —

’3‘""."*’li!lliillii*i*i#ii*ill*i’ii!i**ﬂiiii'{*i’#iiiil*ili'l!l"“*{

MODE "ar, AND "BVC","BHIS","BuME"

,Q

o UPCN ENTERING THIS TEST THE CONDITION CODES ARES -
R NE 1, Z3¢@, Vag@g, AND C = 2,

o THE REGISTFRS ARE$ R@=?, R1m:?, R2 3 ?

g R} s ?, P4ge?2, RE 22, SP= 177777

L UPON COMPLFTION OF THIS TEST THE CONDITION CODES WILL RE:

A N=0oy, Zmg, Vaisy ANDC e

* THE REGISTFRS AFFECTED B3Y THE TEST ARE:

R SP = 2771779

’§

,fi.*'l"l'Ql*‘ﬁ’l&{“l6".!*&!1!*&6*‘*&!i‘**i&i}*!!'i*illiill*il§§iii’li
TST4?

ROR sP $NS0,22¢,V51,021,5P=2077777
BVC 18 . } V BRANCH IF vze¢
BHIS 18 3 V BRANCH IF Cs=¢
BNE TSTS } # BRANCH IF Z=z@
183 HALT
IEAAAS SIS AR 22T YRR IRZ2 22 22222 EY Y YT L TY FIHTRE R P TR PRarggegrguguggoggegrggegego
gi
g WHEN THIS TEST IS ENTERED THE CONDITION CCDES ARES
X N=g, 220, Vs iy ANDC 31, _
p o THE REGISTFRS AREt R2 = 2, Rl = 2, R2 3 ?
T R} =22, %27, RS 32, sP = 077777,
IR UPON COMPLFTION OF THIS TEST THE CONDITION CODES ARE}
1 e v 2 39 Z 3 1y V3@, ANDC B 3,
g THE REGISTFRRS ARE LEFT AS FOLLOWS3S
IR RO = 125252, Rl = P3000», R2 = 125252, R3 =3 125252
] R4 = 125752, RS = 125252, AND SP 8 125252
’Q

IRAAAAAZAL ST IAZT IS ILIZR ST Z ST RR 2T T 2 2 TR A Y P Iy g ogvggugnpugegegugrguggn
TSTS?:

MOV #1725252,5P JN32,220,V=0,C31,8P=1252%2
MOV SP,RO IN=0,220,V39,C31,R02125252
MOV RE,R1 IN=Q,2308,V=20,C31,R18125252
MOV Ry R2 IN20,220,¥58,C31,R23125252
MOV R2,R3 $N82,220,V=0,Ce{,R3I2125252
MOV R3,R4 JN30,Z220,V=20,Ca1,R43125252
MOV P4,RS5 $N=2,Z238,Vs0,C=1,R83125252
sus RS,R1 JN30,Z21,V30,C=92, AND Ri=22000Y
BLT 18 ? V BRANCH IF (N XOR V)=i
BEQ TST6 } # BRANCH IF 2=}

1813 HALT

TW



ROM LISII™NG DIAGHUSTIC (KeSP=M9312-('e9)

-

R RS AL SAAS I T TR IE LR 2R 2T T E T L Ty g gy
TEST® TEST "ROL", "BCC", "aLT"

3 WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE:
- - g N®9d Z=z1, Vvea0a, ANDC 2 ¢, -
P THE REGISTFRS ARE$ RO = 125252, R1 = 0n0eda, R2 = 125252
ye R3 = 125252, R4 = 125252, R45 = 125252, SP = 125252,
P UPON COMPLFTION OF THIS TEST THE CONDITION CODES ARES
e N=®Y, 2=9, Vel ANDC =i,
T THE REGISTFRS ARE LEFT UNCHANGED EXCEPT FOR
3 R2 WHICH SWOULD MOW EQUAL 052524,
*
:lilldiiiii*i"ii!&ii{*i{!i&i!&i**#i*l*ii'll*ii**ili*l#*%lli!iili!i’&!i*
165146 TST63
165146 06112 ROL R2 1N=0,222,VR1,C=1, AND R2 = ©52524
165150 103041 BCC 18 3 V BRANCH IF C=2
165152  6224v1 BLT TSTT 3 % BRANCH IF (N XOR V)=i
165154 93089y 183 HALT

R Sedobdatelebieiobbddddtdad S L TS T ST 2 T LT T T AL R E ooy o
TEST? TEST "ADD", "INC", "COM", AND "BCS", "BLE®

1 A4

g WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE}

R N=292,28a¢, V=1, ANDC & 1,

X THE REGISTFRS ARE? RA 3 125252, Rl = 200922, R2 = 252524

g # R3 = 125252, R4 = 125252, RS = 125252, SP = {25252

¥ UPON COMPLETION OF THIS TEST THE CONDITION CODES ARE!:

1 N®g, 231, Vvs=2a,ANDC =2,

g THE REGISTFRS ARE LEFT UNCHANGED EXCEPT FOR

g # R3 WHICH NOW EQUALS @20000, AND R1 WHICH IS ALSO 420900

1R . :

’:li*l*il&ili'ii'{&{{l'l*li'i**.li'llIlliiii.'&#!i*i!#*i!&il*iiil!i!!G#l
165156 TST7}

] P(R2 = 252524) + (R3 3 125252)

165156 5203 ADD R2,R3 3N=1,230,V=0,C=0,AND R33177778
165168 985203 INC R3 IN=1,283,V=08,C=@, AND R33177777
165162 ¢n5193 COM R3 3N=9;2=1,V=9pc=1, AND R3=200204
165164 weping ADD R3,R4 INSA,2=21,V30,C=0, AND R1 = 200200
165166 10341 BCS 18 3 V BRANCH IF (=i
165170 ¢R34v% BLE TSTI10 3 ® BRANCH IF (Z OR (N XOR V))=ig
165172 0320000 _ 182 HALT

R Rebodofobobadodeb A A4 S IT TR I TR IR T LT T Y TR R E T Ty S g rggrg g ng s Oy sp
TESTi14 TEST "ROR", "DEC", "BIS", "ADD", AND "sron

L
L] WHEN THIS TEST IS ENTERED THE CONDITIOQN CODES ARE}

P N®g, 21, V3@ ANDC = @,

R THE REGISTFRS AREt RA = 125252, Rl = 200002, R2 = 452524
R R3 = 2¢pnpa, R4 = 125252, RS = 125252, SP a 125252,

(34 UPON COMPLRTION OF THIS TEST THE CONDITION CODES ARE:

g N® 1,23, V=@, ANDC a Q.

g THE REGISTFRS RARE LEFT UNCHANGED EXCEpPT FOR

1 R4 WHICH SHOULD NOW EQUAL 2%5252%, AND

] . Ry WHICH SHOULD NOW EQUAL 177777

[ R4

'lQi'iilil*'i!'ll'*'*ll'i'l.*U'illilii"i'!{*i*ii*li*ﬁli’iiill!'l’l!"**

»
[ ]
(FY)
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ROM LISTIG UIAGHUSTIC (KwSPe493§i2-11a5) tage 4¢

165174
165174
165176
1652¢e
165242
165204
1652¢6
ié652i0
165212

TEST11

165214
165214
165216
16522y
165222
165224
165226
165230
165232

TEST12

165234
165234
165236
165242

165244
165246
165254

TST12¢
I JAY YURON:! ROR 24 sN=@,230,V=1,C02¢, AUD R4 = £52525
2850473 RIS N4,R3 1NSQ,223,V29,C022, AND R3 = £52525
768513 ADD 25,R3 yNsy,250,V89,C=2, AUD R3 = 177777
PR5203 INC R3 IN=0,221,V22,C=227 AND R3 = vefdco
103442 BI,O 1s 3 V BRANCH IF C=T
es53y DEC Ry INS1,252,V=0,C=0, AND Ry = 177777
Ap24.51 aLT TST11 3 # BRANCH IF (N XOR V)=t
GAPTAR 18 HALT

3*

IR SR SAAAAAAR AR I TR IR 2RSSR 2SR LL ST Y TR A0 AR SR g oggogeg g
TEST "CCm", ®"BIC", AyD "BGT", PMRLE"

g
X #HEN THIS TEST IS ENTERED THE CONDITION CODES ARE:
R N=1,2=2¢, V=¢, ANDC = 2,
3 THE REGISTFRS ARE! Re¢ = 125252, Ri = 177777, R2 = 252524
1 R3 = 920292, R4 = (52525, RS = 125252, SP = 125252,
g UPON COMPLETION OF THIS TEST THE CONDITION COUES ARE}
A NS0, 23¢,Ve=yts ANDC =1,
1 THE REGISTRRS ARE LEFT UNCHANGED EXCEPT FOR
3 R® WHICH SHOULD NOW EQUAL 052525, AND
X Rl WHICH SWQULD NOW EQUAL ¢52524
*
;2i*ii*il*iilii)*!l&#li***&Q&**i&*i****ﬁi**i*i!&*&ii&i*i*QQ'G*!&&G!!Q!!* -
TST113
235100 COM RO pN=@,2=20,V=9,C31, AUD R2 = 852525
191441 ’L0s 2¢ ;3 = BRANMCH IF (Z 0OR C)=%
aX X Lo B HALT 3STOP HERE IF BRANCH FAILED
240001 283 B8IC Rg,R1 §INs1,220,V=20,C=s1, AND Ry = 125252
ven1uy ADD R1,R1 yNs¥,Z29,V31,C=1, AND Rl = ©52524
P30t BGT 18 3 V BRANCH IF Z AND ( N XOR V) ARE BOTH ©
063421 BLE TST12 3 # BRANCH IF (Z QR (N XC™ V))=!
DPRRAG . 188 HALT

IRRASAS S AL ZAL T RS IS 2L TLR L TR TE L 2T 3 R T g S g g gy g g g g g g
TEST "swAB", "CupP", "BIT", AND "BNE®, "BaTw

’6
g # WHEN THIS TEST IS ENTERED THE CONDITION CODES ARES
,* N S Dy 2 = 0' veli, AND C = 1.
L) THE REGISTFRS ARE: RO = 252525, Rl = 352524, R2 = 052524
g # R3 = 9000ym, R4 = 052525, RS = 125252, SP £ 125252,
3 UPON COMPLFTION OF THIS TEST THE CONDITION CODES ARE}
[ N=2, 2399, V=209, ANDCH8 ],
3 # THE REGISTFRS ARE NOW}
P Re = 052525, R1 = 952125, R2 = 252524, R3 = 000009
R R4 3 ©¢5252%, RS = (352525, SP = 125252, -
’i
IRRAAR RS SA AL RIS TTTL LT TL TSI TAR T TR T 2 T P S g g gy g e g ug g e ogegy
TST121
¢o230} SHWAB Rl pNER,222,VE0,028, AND R1 = £5212S
#2127 ©wS5212% CMP R1,#052125 INSQ,221,V 6,082
PA1CEq BNE 18 ! V BRANCH IF 2=p
tR4 = 952525 RS = 125252
Alndas BIT R4,RS5 §N=@,2=8,V=0,C=0
an3vn2 BGT 18 $ V BRANCH IF Z OR (N XOR V) ARE @
Pg51085 . cOoM RS $N=@,220,V=0,C=21, AND RS = 95252%

TW



ROM LISTING DIAGNCSTIC (KeSP=r9312=ttab) v

"

¢}
(1]
73S
Py

165252 wgjuug BNE TST13
165254 wvedu9 1§ HALT

;z&4;44&******5#&..*;;gn***§*i*******&»u******a*******§¢¢*a*¢**a§**;&§4*
TEST13 TEST "MOVR", wgomn®, "CLR", "TST"™ AND "BPL®, mgngEn

} % BRANCH IF 2=t

1 -
- = g% WHEN THIS TEST IS ENTERED THE CONDITION COLES ARE:
g N=¢,2=20,vze, ANDC =1,
[ THE REGISTERS ARE: R2 = 852525, Rl = 9052125, R2 = £52524
1) R3 = @2009m, pa = 252528, RS = £52525, SP = 125252,
E UPUN COMPLFTION OF THIS TEST THE CONDITION CODES ARE:
P N=¢,2Zs1, Vvs=g¢, AND C =9,
g R@ Is DECREMENTED BRY A SO0B INSTRUCTION TO 2dv2ea
o ¥ R1 IS CLFARED AND THEN INCREMENTED AROUND TO @eugea
(R
;3*i*l*&********&i&****#***l**i**&***i****4!***!*il*%i**l**!l*ik*l***i**
165256 TST133 ' ‘
165256 1127068 177401 MOVB $1774021,R0 yN=0,2208,V=0,C=1, AND RY = gevput
165262 1dGau1 BPL 28 1 % BRANCH IF nN=zo
165264 @@povy 182 HALT : }STOP IF "BPL" FAILED
165266 ¢77¢22 281t 'S08B RO,18 $D0 NOT LOOP SINCE (RZ =1) = p
16527v  oagsuvey CLR 3 | IN=2, Z=1, V=2, C=2, AND R1 = 00UeEQ
165272 9052061 382 INC R{ 3INCREMENT 64K TIMES (2 #% 16)
165274 @77902 508 RQ, 38 $LOOP BACK TO "INC" 64K TIMES
165276 90as7¢4a TST RY $k=0,2s1,V=0,C=9, AND Ry = acazee
16530¢ wveipew? BNE as 3 V BRANCH IF z=2
165312 e¢es57ad TST =X | 3N=0,2=1,V=2,C=¢, A4D Rt = pu@ecy
1653v4 20140y BEQ TST14
165326 cagpaca 483 HALT
l3*****i****ﬁ****l*i*Q*'***************li*iﬁiiiiiﬁiiiﬁiiiiﬁiii¢l**{i!i*i
TEST14 TEST "JSR", ®RTs", "RTI", "JgMP*® :
g
¥ THEIS TEST FIRST SETS THE STACK POINTER TO 778,
P AND THEN VFRIFIES THAT "JSR", "RIS", WRTI", AND "Jmpw
P ALL WORK PROPERLY,
*
:* ON ENTRY Tn THIS TEST THE STACK POINTER "SP" IS INITIALIZED
g TO 00776 AND IS LEFT THAT WAY ON EXIT,
»
::***biill*.*i!**ll&*i*ll**b****%*i&ii*i**ii******i***i*l**l*l**!*!l***'
165316 TST14:
165310 012726 20776 1183 MoV £776,5P $SET UP THE STACK POINTER
165314 204767 ovoaag2 JSR PC,186 $TRY TO JSR TO 18
165320 Giod4e 1083 HALT : ;THE MJSR" MUST HAVE FAILED
165322 22716 16532¢ 183 CuMp 108, (sP) }WAS THE CORRECT ADDRESS PUSHED?
165326 91401 BEQ 2$ $BRANCH IF YEs
16533y  egupae HALT JWRONG THING PUSHED ON STACK
165332 912716 1.5342 281 MOV ¥38,(5P) JICHANGE THE ADDRESS ON THE STACK -
165336 wov2¢7 RTS PC !TRY TO RETURN T0 33
165342 pocpeo HALT ;DID NOT RETURN PROPERLY
165342 ouvsd4s 383 CLR =(SP) JPUSH A ZERO ON THE STACK
165344 912746 165354 MOV t48,=(sP) JPUSH THE RETURN ADDRESS ON STACK
165358 yagen? RTI $SEE IF AN "RTI® WORKS
165352 aggaye HALT $THE "RTI" FAILED
165354 400137 165362 48 JMP Agsg $TRY TO "Jgmpn
16536¢ gpeauy HALT s THE "J#P" FAILED

TW



ROM LISTIG DIAGMUSTIC (KeSP=¥9312-0a=5)

165362

TEST15

165362
165362
165366
165372
1654¢¢
165414

1€654¢6

1654¢C6
165414
16542¢
165424
165438
165434
165436

165442
165442
165444
165446
165454
165452
165454
165456

165460
165462
165464
165466

165479
165472
165474
165476

165500
165542

583

IRAASAAAR ARSI LI T2 TR TR PR E PR S

TEST MAIN 4EMORY FROM VIRTUAL 031022 TO 1,AST ADDR,

$127v5
225237
©v12737
?127::6
ees5745

12737
pe5637
B12753
12713
@12752
$81024p
e1en1o

205724
P2eYns
191774
212230
A11vud
N4y
2e140d
AR

ves512v
B2er0s
191771
21491

¥e51a1
$20e41
#e14ul
Baag2n

N26242
721371

162000
PGB
165400
A0v776

165714
¥Ps116
171774¢
FRAA1 4
geluoe

Pda2e4.

w114

g
? ¥
g *
¥
R
3 *
s %
P
’l
;i
R

g:#***i‘********il*’&’**&JI*********!&**********ii*********I*i****i**i*i

TST153

18¢

FIXS

14818

181

TST

is:

58

$ADDRESS TO "Jg#4pP" TO

THIS TEST WILL TFST MAIN MEMORY WITH THE CxLH

VIRTUAL ADPRESS 821080 TO LAST ADDR, IF THE DATA DOES HOT COJPARE
PROPERLY THE TEST WILL HALT AT EI
PARITY ERROR OCCURS THE TEST WILL

E DISABLED,

THE PC + 2 ON THE STACK WHICH IS Id THE KERNEL D=SPACE,

IN THIS TEST THE REGISTERS ARE INITIALIZED AS FOLLOWS:
= 177746 (CACHE CONTROL REG,)

R@ = ¢212gn,

R1 = DATA READ, R2 = 29100p, R3

R4 = COUNT VALUE, RS s LAST MEMOQRY ADDRESS, §

MOV
CLR
4OV
MOV
IST

MOV
CLR

MAY
i ¥

MOV
MOV
MOV
MOV

(RO)+
CMP
BLOS

- MoV

1OV
CHMP
BEQ
HALT

COMm
CMP
BLOS
MOV

COM
cMP
BEG
HALT

Cmp
BNE

2160000,R5
284
18,044
#776,5P
=(RS5)

#CONT,Q8114
e#116
$1777464F3
tMYSS, (k3)
#$10093,R2
R2,R0

R2, (RP)

R@,R5
18
R2,RE
(R2),R1
RY,R1
38

(R2)+
R2,RS

28
=(R92),R1

R1
P@,R1
ss

RO, R2
48

sFIRST GET SIZE OF MEw

P = A2€776

ORY,

LS L SR LR TR YT RS SRR RV g gy

FROM

THER 165516 CR 165535, IF A
HALT AT ADDRESS 16575@¢, wITH

$IN END,RS CONTAINS LAST MEM ADDR,

$THE LAST MEMORY ADDR
;JSET UP PARITY VECTOR

$SET PROCESSOR STATUS wORD TO ZERO

JFORCE MISS BOTH GROUP
$FIRST APDRESS STORAGE
$SETUP FORST ADDRESS
$LOAD EACH ADDRESS WI

7O%N ADDRESS

$SET STARTING ADDRESS
1GET THE DATA

$IS IT CORRECT?
sBRANCH IF YES

$DATA ERROR ON READING MEMORY LOCATION

ESS

S

TH ITS

IN R@G

Pane 42

$JR@ = ADDRESS, R! = DATA RECEIVED, R2 = DATA EXPECTED

sCOMPLEMENT DATA AND IMCRESENT ADDRESS

$READ THE DATA (IT SHOULD NOW BE THE

JCOMPLEMENT OF THE AD
JCOMPLEMENT BEFORE CH
yIS THE DATA CORRECT?
$BRANCH IF YES

yDATA ERROR ON READING MEMGRY LOCATION
JRE=ADDRESS, R1=DATA RECFIVED, R2=DATA EXPECTED

DRESS)
ECKING

TW
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ROM LISTING DIAGNOSTIC (KeSPwH9312=vaf) Page 43

CACHE MEMORY DIAGMOSTIC TESTS
;VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV
3VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

g
- - THE FOLLOWYNG TWO TESTS ARE CACHE MEMORY TESTS, IF FITHER OF
e THEM FAILS TO RUM SUCCESSFULLY THEY WILL CEME TO A KALT
3 ¥ IN THE M9312 DIAGNOSTIC, IF YOU DESIRE TO TRY TO 80GT YOUR SYSTEM, OR
P ¥ DIAGNOSTIC ANY#AY, YOU CAN PRESS "CONTINUE®™ AuD THE PROGRA
e WILL FORCE MISSES IN THE CACHE AND GO TO THE
A BOOT STRAP THAT HAS BEEN SELECTED.
§*

] I*‘HHHM******l*li&i*&**i*;******#**ii****i****i**&**i**4&&&**4;&*4&*&**
TEST16 TEST CACHE DATA MEMORY

;*
g THIS TEST WILL CHECK THE DATA MEMORY IN THE CACHE, ON THE PDP11/60 .
' THERE IS ONLY ONE GROUP (1eK), ON PDP11/728 THERE ARE
! TWO GROUPS, 1/2K EACH,
y#* THE TEST LNADS 0552525 INTO AN ADDRESS, CO4PLEMENTS
3 # IT TWICE A¥D THEN READS THE DATA, THEN IT CHECKS TO INSURE THAT
3 # THE DATA WAS A HIT, THEN THE SEQUENCE 1S REPEATED GN THF SBEME
g ADDRESS WITH 125252 AS THE DATA, ALL CACHE MEMORY DATA LOCATIONS
3 * ARE TESTFD IN THIS WAY,
X IF EITHER GROUP FAILS AND THE OPERATOR PRESSES CONTINUE THE
T PROGRAM WILL TRY TO BOOT WITH THE CACHE DISARLED,
3*
I THE REGISTFRS ARE INITIALIZED AS FOLLOWS FOR THIS TES™g
P Rg = 4092 (ADDRESS)s R1 = 2 (COUNT), R2 = 1028 (COUNT)
A R3 = 177746 (CONTRCL REG,), R4'= 125252 (PATTERN), R5 = LAST MEMORY ADDRESS
3 * SP = 298776 (FLAG OF ZERQ PUSHED ON STACK)
*
;:***i*#*i**ii*il*#iiii*******lli*il*l*iii*{i*l*****i**&il*i***i#ii*&i*!
165504 TST16¢
1655¢4 @@5a16 CLR (se) }SET THE CYCLE FLAG TO ZERC, PATTERN FLAG TO @
165506 912744 125252 MOV #125252,R4 ISET UP R4 FOR TEST
165512 912713 0Gepvie © MOV #GRPY, (R3) JFORCE REPLACE FROUP @ AND FORCE MISS GROUP 1 (ON
11/7¢) _
$FOR MISS UPPER 1/2K OF CACHE ON 11/6@
165516 212740 02440 MOV £47¢0,RY $SET STARTING ADDRESS INTO R@
165522 212742 ¢eteoe 183 MOV £10200,R2 ISET COUNT TO 1402 OCTAL
165526 995104 383 cou R4 JCOMPLEMENT DATA IN R4
165532 210410 MOV R4, (R3) JWRITE THE TEST PATTERNW
165532 205112 coM (RM) tDOUBLE COMPLEMENT DATA AA&D
165534 0@5110 coM (R?) $MAKE SURE DATA IS IN THE CACHE
165536 @¢21004 CMP (R?) ;R4 tCOMPARE DATA .SET BIT® IN HIT/MISS REG,
165540 @01401 BEQ L) $BRANCH IF DATA MATCHES
165542 gproen HALT t1CACHE DATA DIDN’T MATCH
JRO=ADDRESS, R4=EXPECTED DATA
165544 opa6€37 177752 58 ROR Aa#177752 1WAS THE LAST MEMORY REFERENCE A HIT?
16555¢ 1034uv2 BCS 48 IBRANCH IF YES
165552 agedde HALT $CACHE FAILED TQ HIT
JROSADDRESS THAT WAS REFERENCED
165554 9@r461 BR ROOTMISS $ABROT REST OF TEST IF WCONTINUE"™ PRESSED
165556 (#5116 483 COMR tse)
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16556¢
165562
165564
165574
165572
165574
16560134
165614
165619

TEeT1 Y
PR - A N

v}

165612
165612
165616
165622
165622
165624
165626
165630
165634
165636
165642
165644
165650
165652
165654
165656
165656

165664
165662
165664
165666
165672
165674
165676
1657249
165702

201362
¢Re4n?
o167
ag572¢
77223
212713
£12729
105166
¢e1344

TEGT MEMN
g My

612712
A1L204
N1pale
Va5729
220225
101774
212741
Fo5416
205737
V1229
#1276
216240
np5110
va511¢

620010

091401
gaveaa
225726
nR6e37
1034002
10004
20419
V24eAs
121763

177219

GdBEAg
ALoPYAL
A33G 1

aulean

20CPu3
PadTve

0erAv30

1777852

681

TST17:

168

28¢
383

5182

583

481

BNE
BR

JMP
TST
s0B

MOV

MOV
CoMs
BNE

1s

68

START
(RO) ¢+
P2,38
#GFPi,s (R
$6020,RA
1(8P)

18

3)

Page 44

sENTRY POINT FROM ROM WITH DIAGHOSTIC SELECTED
tMOVE TO NEXT ADDRESS
$BRANCH IF NOT DOANE
;FORCE MISS LOWER 172K OF: CACHE O4 11/60 -
$COMPLEMENT THE CYCLFE FLAG
$11,OOP IF NOT DOME

A2 22 Z22 2L SIS SRR SRL 2L 222222222 LY BR RN ER R BRI

E ON

THIS TEST CHECKS VIRTUAL MEMORY FROM 041202 THRU LAST ADDRESS

TO INSURF THAT YOU CAN GET HITS ALL THE WAY UP THROUGH RAIN

MEMORY, ON THE PDP11/7¢, IT STARTS WITH GROUP 1 ENABLED, THEN TESTS
GROUP @, AMD FINALLY CHECKS MEMORY WITH BOTH GROUPS ENABLED,

ON THE PNP11/63,
WHOLE CACHF ENABLED,

THE TEST IS DCNE #ITH THE

UPON ENTRY THE REGISTERS WILL BE SET UP AS FOLLO%S:

R =
R3 =
RS

UPON

@01a0C (ADDRESS),
177746 (CONTROL REG,).» :
(LAST MEMORY ADDRESS, SP = 776

COMPLETION OF THIS TEST MAIn MEMORY FROM VIRTUAL ADDRESS

Rl = 3 (PASS COUNT)s» R2 = (FIRST ALCPRESS),

0@100¢ TWRU LAST ADDRESS WILL CONTAIN ITS OWN VIRTUAL ACDRESS,
AR L2 2R T T R R RS F R L ST TS TS 22 LIS IR T AT TN T T R e

MOV
MOV
MOV
TST
CMP
BLOS
Mov
CLR
TST
BNE
MoV
MOV
coH
COoM

cMP

BEQ
HALT
TST
ROR
BCS
HALT
BR
CMP
BLOS

#1000,R2
R2,R0O
R@, (RQ)
(RA)+
RG,RS

18

#3,R1
(se)
R4726

68
#GRPB, (SP)
R2,R0Q
(R2)
{RA)

PP, (RD)
58

(RA)+
R#177752
43
RONTMISS

RP@,R5
38

§SETUP FIRST ADDRESS
;FIRST ADDRESS IS 1¢de QCTAL
3FILL, MEMORY WITH ADDRESSES

$SET PASS COUNT TO THREE

JIF 11/60 THIS LOC=1,11/70=6G0
$IT IS PDP11/64
$LOAD CODE TO FORCE GROUP @ ONTC STACK
$JFIRST AODRESS
$DOUBLE COMPLEMENT DATA AND
JMAKE SURE IT IS IM THE CACHE,

$COMPARE DATA, AND SET 8IT © IN HIT/MISS REG,
PALSO POINT TO NEXT ANDRESS

JBRANCH IF DATA MATCHES -
sDATA DIDN’T MATCH R@ = ADDRESS + 2

JWAS THE LAST MEMORY REFERENCE A HIT?
}BRANCH IF YES

JHIT FAILED TO OCCUR R@ = ADDRESS + 2
$ABORT REST OF TEST IF "CONTINUE" PRESSED
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TEST17

12=12

1657¢4 11613 65 MOV
1A5706 06@%416 CLR
1657190 @77121 S0B
165712 ¢onda4 JUMP2s B8R
165714 ¢@uvyon CONTS HALT
165716 Q00412 BR
165720 BOOTMISS}S
16572¢ @12713 40dpL4 MOV
165724 ¢137v0 2@2704@ JUMPS MOV
165730 13741 QgvTue? MoV
165734 ¢13704 200704 MOV
165740 (02164 @Q0ER2 JMP
TEST MEMORY WITH THE DATA CACHE QN
165744 913794 17757¢ MOV
165753 ¢42734 17700 RIC
165754 ¢52794 173500 BIS
165762 113704 177571 MOVB
165764 2¢n29¢ ASR
165766 Q0241 CLC
165779 ¢ur114 JMPp
165772 oAy HALT
165774 ©41v6@
165776 ¢2%@55 +WORD
vaGeuy +END

(SP), (R3)

(se)
R1,28
JUMP

JuMp

#MTSS, (R3)
R¥700,R4
A%782,R1
2#704,R4
2(R4)

ag1775793,R4

#177020,R4
$#173900,R4

R*¥177571,R0
RO

(R4)

«ASCII "oB»

425055

JFORCE MISS GRP1 ON PASS 2, FULLY

JENARLE CACHE ON PASS THREE, (11/7%)

JON 11/6Q, RUN EACH PASS WITH THE SHOLE
$CACHE ENABLED,

PGET READY TO FULLY FNABLE CACHE 0On PASS 3
$RUN THREE PASSES THRU THIS TEST

$3GO TO BOOT STRAP CODE

3STOP HERE IF THERE IS A CACHE PARITY ERRCR
3Ok A MAIN MEMORY PARITY ERROR

$CHECK CCR, MEMORY REGISTER AND CPU REGISTER
$TO FIND WHICH ONE

JFORCE MISSES In BOTH GRQUPS OF CACHE
JEQOW RESTORE ALL NEEZDED REGISTERS,
JAND RETURK TO BOOTSTRAP, '

$SWITCH REGISTER TO R4
JOFFSET ADDR,IN BITS 2=8 QOF R4

JBITS 0=8 OF SWP CONTAINS STARTING CODE,
JOF CESIRED ROM,
JBITS 9=11 OF SwR = OCTAL UNIT NUMBER,
JUNIT # RIGHT JUSTIFED IM RQ
JMAKE SURE C BIT CLEAR
JEXIT TO BOOT ROM
JEXTRA WORD
yIDENTIFIES ROM AS "80" QR B VERSION REV 92,

JCONTAINS CRC=16 wORD FOR LAST 255 #@ORDS,

ECB
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BRIT8 = 3804uo
CRCWD = wuvace
_GRP1 = Q@pu4s

JUMPC 165712
RC11CR= 177446
RKA6CRS 177440
R§43CRI {72u40

kg X200y
r4 =X2000204
SF =EX560H006

TST11 165214
TST45 165362
TST3 165¢7¢
TsST? 165156
TUS6CR= 177347

616F1,M11
RITY = 2891007
DIAG = 165564
HSRCR = 17755p
MISS = 000714
RESERV= @3na349p
RL21CRS 174499
RSC4CR= 172049
R =%000001
RS z2%000005
START 1650992
TST12 165234
TST16 165504
TST4 165104
TTCR = 17756¢
. = 165008

-

SYMBOL TABLE

ROOTMI 165720
FIX 165446
INITSwW= 173024
MRESER= 1730¢C¢
RF11CR= 177460
FPw3ICR= 176714
RX¢1CR= 177170

R2 =%390222
R6 =%2002206
TSTI 165246

TST13 165256
TST17 165612
TSTS 165116
TU1@CR= 172522

CONT 165714

GRPY¥ = ¢£¢g3g
JUMP 165724
PC SRONCBYT

RK25CR= 1774934
RP24CR= 176722
RX02CR= 177170
R3 23732023
R7 =32690a7
TST1& 165174
TST14 165310
TST?2 165952
TST6 165146
TU{6CR= 172440

Page 46
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SECTION 3
ROM 23<774r1
CIMgap MACY11 39a(1m52) 25=MAR=80 16:43

CI+9AA,P1] 25-MAR=80 16320

TABLE NF CONTENTS

349 ROM AREA 165000165776
359 GO/NOGQO MINTMUM DIAGNOSTIC
367 REGISTER DEFINITIONS

3923 CPU TEST

512 MEMTST

575 SLUY TEST

TwW
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O WA UN W N -
|

.RE“ %

IDENTIFICATION

PRODUCT CODEs AC=FS554A=AC
PRODUCT NAME: CIM9AAQ 11/24 ROM M9312
PRODUCT NATE: JUNE, 1979

MAINTATNER: DIAGNOSTIC ENGINEERING

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WwITHOQUT NOCTICE
ANMD SHOULD NOT BE CANSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT
CORPORATION, DIGITAL EAUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY
FOR ANY ERRORS THAT MAY APPEAR IN THIS DOCUMENT,

NQ RESPONSIBILITY IS ASSUMED FOR THE USE OR RELIABILITY OF SOFTWARE ON
EQUIPMENT THAT IS NOT SNPPLIED BY DIGITAL OR ITS AFFILIATED COMPANIES,

COPYRIGHT (C)1 1979 RY DIGITAL E£QUIPMENT CORPORATION

THE FOLLOWING ARE TRANEMARKS OF DIGITAL EQUIPMENT CORPORATION:

NDIGITAL PDP UNIBUS MASSBUS
LEC DEcUs DECTAPE DECX/11
HISTORY
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53

54

55 TABLE OF CONTENTS

56 - p— LA R E XX RN LA R TN X Y

57

58

59 .

6@ 1,9 GENERAL PPOGRAM INFORMATION

61 1,1 ABSTRACT

62 1,2 SYSTEM REQUIREMFENTS

63 1,3 RELATED DOCUMRNTS AND STANDARDS

64 1,4 DIAGNOSTIC HIRRARCHY PREREQUISITES

65 1,5 ASSUMPTIONS

66

67 2,9 OPERATING INSTRUCTIONS

68 2,1 LOADING AND STARTING PROCEDURE

69 2,2 PROGRAM OPTIOVNS

70 2,3 EXECUTION TIMES

T1

72 3,9 ERROR INFORMATION

73 3,1 ERROR REPORTING PROCEDURES

74 3,2 ERROR HALTS

75

76 4,0 PERFORMANCE AND PROGRESS REPORTS

77 4.1 PERFORMANCE REPORTS

78 4,2 PROGRESS REPORTS

79

89 5,0 DEVICE INFORMATYOM TABLES

81

82 6,9 PROGRAM DESCRTIPTION

83 6.1 PROGRAM EXECUTIAN CHARACTERISTICS

84 6,2 SUBTEST SUMMARIFS

85 6,3 SPECIAL SUBROUTINE DESCRIPTION

86

87 7,9 LISTING

88 -

89

98 1,8 GENERAL PROGRAM INFORMATION

91

92 1,1 ABSTRACT

93

94 THIS DIAGNOSTIC TS5 GO/NOGO VERIFICATION OF AN 11/24 SYSTEM WHICH
95 TESTS:

96

97 1, ALL SINGLE AND DOUBLE OPERAND INSTRUCTIONS, INCLUDING EIS,
98 UTILIZING AL SOURCE AND DESTINATION ADDRESSING MODES,

99

109 2. ALL OF MEMORY, IM 4K PAGES, VIA MEMORY MANAGEMENT AND PRINT
101 THE MEMORY STZF (LAST MEMORY ADDRESS +2),

102

103 3, SLUL VIA MAINTRNANCE MODE (ALSO CHECKS CONSOLE PRINTER AMD
194 IM"TERFACE WHEN PRINTING MEMORY SIZE),

125

196 4. THE OIAGNOSTTIC IS COMPATIBLE WITH M9312 DIAGHOSTIC ROM FORMAT
107 REQUIREMENTS,

| TW
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128
109
112
111
112
$13
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133

4124
F

135
130
137
138
139
149
143
142

1,3

. page 52

SYSTEM REQUIREHMEMTS

A« HARDWARE REQUIREMENTS
THIS DIAGNOSTIc IS DESIGNED TO RUN ON AN 11/24 @ITH CONSOLE
TERMINAL AND 4% OF MEMORY (MINIMUM), FURTHER, IT ASSUMES THE
PRESENCE OF THFR MEMORY MANAGEMENT UNIT (MMU) CHIP,

8. SOFTWARE REQUIREMENTS

NONE

RELATED DOCUMENTS AND STANDARDS -

THE FOLLOWING DOCUMENTS WERE USED OR REFERENCED DURING THE
CREATION OF THIS DTAGNOSTIC!

1. DIAGNOSTIC ENGINEERING STANDARDS AND CONVENTIONS PROGRAMMING
PRACTICES (DOC, NO, 175=83=009-02),

2. PDPeii SYSMAC PACKAGE (MAINDEC=11=DZQAC=C3),

3, REQUIRMENTS FOR NEW ROOT ROMS AND CPU ROMS USED IN THE M9312
(KeSP=M9312=20), )

DIAGNOSTIC HIERAR. - PREREQUISITES

NONE

Tw
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143
144 1.5 ASSUMPTIONS
145
146 THE DIAGNOSTIC ASSUMES PROPER STEPUP OF THE DIP SWITCHPAK ON THE
147 — M3312 BOOTSTRAP MODULE (SEE M9312 USER’S MANUAL AND TABLE BELOW
1:8 ’ FOR THIS INFORMATION) AND PRESENCE OF 3 BOOT ROM IN THE 19312,
149
150
151 . 5666-’------.-----.-..-..----.-.-------.-..---'.-.-.---------.--..
lgg i ! ! S1 (1-19)
1 !
154 !
158 ]
156 !
157 |
158 !
159 !
160 |
161 1
162 [
163 |
164 !
165 ]
!
!
1
{
{
!
!
!
l
!
!
§

1 IFIRST DEVICE!  VIRTUAL ISHITCHPACK Si
BOOTSTRAPI IDIAGYOSTICS! (ALL ROMS) {  ADDRESS | SWITCHES on
oo ! 1 !

1650024
165026

2004
2006

opT 1,9

1,9,19

!
l -
lea
!

! 173004
173026

DEVICE ROM
#1

0294
ARa6

9
10

! -
—‘--‘.

166 !
167
168
169
170
171
172
173
174
178
176
177
178
179
180
:g; 2,8 OPERATING INSTRUCTYONS
18: 2,1 LOADING AND STARTING PROCEDURE
18 _
185 IF DIAGNOSTIC IS SFLECTED RY M9312 SWITCHPACK, IT WILL BE RUN ON
13; . POWER UP, BUT CAN ALSO SELECTED FROM MICRO=0ODT BY COMMAND;
1
188 165000q
189
19¢ TO BOOT A DEVICE aQHM PIRECTLY, USE THE VIRTUAL ADODRESS COLUMN
i91 OF THE ABOVE TABLE, FO® EXAMPLE, TO BOOT DEVICE ROM #3 WITH
tgg DIAGNOSTICS, USE 173406 (FROM MICRO=0DT),
1
194
195 2,2 PROGRAM OPTIONS
196

197 NOWE

DEVICE ROM
#2

NG 2204

YES

173404
1734026

3,9

43 YES 2406 3,9.,10

173694
173606

DEVICE ROM
4

o624
Rens

NO

!

!

!

!

!

]

!

!

!

!

!

173224 4,9 !
!

!

!

!

!

!

!

!

YES !
!

l !
{ !
l {
! l
l !
! :
{ !
! !
l |
{ )
2206 ! 1732¢6 { 4,9,10
{ !
l H
l !
l !
i !
{ !
! !
l !
{ !

l

!
l !
{ !
i !
{ !

DEVICE ROM | NO l 2424

l !
! :
{ !
H !
{ !

!

.
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198
199
200
201
202 - -
293
2724
205
206
2
208
299
219
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
238
236
237
238
239
249
241
242
243
244
245
246
247
248
249
250
251
252
233

2,3

3,1

EXECUTION TIMES

Ae FIRST PASS (aV)
A PASS OF THIS ~ODE TAKES APPROXIMATELY 6§ SECONDS TO COMPLETE
INCLUDING THE PRINTING OF THE MEMORY SIZE, THIS TIMING I8 BASED
ON A 11/24 CPy WITH 128X WORD OF MOS MEMORY,

Be LONGEST TEST
THF LONGEST STINGLE TEST IS THE MEMORY TEST WHICH TAKES APPROXIMATELY
S SECONDS PZIR 128K WORDS OF MEMORY,

Ce ADDITIONAL TIMR FOR UNITS
APPROXIMATELY 5 SECONDS 1S ADDED TO THE TEST TIME FOR EVERY ADDITIONAL
128K WORDS OF MFMORY, THIS TIMING IS BASED ON AN 11/24 WITH MOS MEMORY,
SAMPLE TEST TIMES BASED ON ABOVE FIGURES!
128Kwa 6 SECONDS
256KW= 11 SECONDS
512KWa 21 SECONDS
18024KWs 41 SECONDS
1536KW=s 61 SECONDS
192¢KW=a /6 SECOMDS

De FULL PASS TIVE (ITERATIONS)
THIS PROGRAM DOFS NOT DO ANY ITERATIONS ON ANY OF THE TESTS
AND IN FACT ONLY MAKES ONE PAS8S THRU THE CODE FOR EA~H START,

ERROR INFORMATION
ERROR REPORTING PRACEDURES

SINCE THIS DIAGNOSTIC IS A GO/NOGO, LOW=LEVEL TEST, NO ERROR
REPORTING, AS SUCH, IS IMPLEMENTEN; HOwEVER, IF THE MICRO=ODT
AND CONSOLE TERMINAL ARE OPERATIONAL THE ERROR HALT ADDRESS+2
WILL BE TYPED FOR THE OPERATOR,

ERROR HALTS

BADADD = 163142 THIS ERROR I8 CAUSED BY TRAPPING TO LOCATION 4 AT
ANY TIME PRIOR TO EXECUTING THE MEMORY TEST ON
THE FIRST 4K OF MEMORY, THE PRCGRAM DOES ACCESSES
TO SOME OF THE MEMORY MANAGEMENT REGISTERS DURING
THIS TIME, IT MAY BE HELPFUL TO EXAMINE THE STACK
BUT S INCE THE PROGRAM HAS NOT SET IT UP THE
INFORMATION RECIEVED MAY NOT BE VALID, .

THIS ERROR INDICATES A FAILURE WITH EITHER THE
BASE INSTRUCTION SET OR THE EIS INSTRUCTION SET,
FIRST SUSPECT THE DCFile=A HYBRID OR THE CPU BOARD,
THIS ERROR INDICATES A MEMQRY SIYSTEM FAILURE, FIRST
SUSPECT THE MEMORY THEN THE KTF1ieA, TO LOCATE THE
FAILING BANK DIVIDE THE CONTENTS OF PAR® (1772342)
BY 200(8) THEN MULTIPLY BY 4,

THIS HALT INDICATES A DATA ERROR IN THE CONSOLE
SLU, THE GOOD DATA IS IN R2,

CPUERR = 165144

MEMERR 3 165542

SLUERR 3 165702
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254
255
256
257
258
259
269
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295

PERFORMANCE AND PROGRESS REPORTS
PERFORMANCE REPORTS

NONE

PROGRESS REPORTS

THE PROGRAM REPORTS ITS PROGRESS USING TWO LEDS LOCATED ON THE
11/24 CPU BOARD, THEY ARE LOCATED ON THE HANDLE EDGE OF THE
BOARD ALONG WITH TWE RUN LIGHT, THEY ARE DRIVEN THROUGH BITS

@ AND 1 OF THE DISPLAY REGISTER WITH BIT ¥ DRIVING THE LED
FURTHEST FROM THE FRONT OF THE BOX AND BIT 1 DRIVING THE LED
IN THE CENTER OF THE THREE LIGHTS, THE LIGHT CLOSEST TO THE
FRONT OF THE BOX IS THE RUN LIGHT, THE PROGRAM FIRST WRITES

AN OCTAL 3 TO THF REGISTER(TURNING BOTH LEDS ON) TO SICNAL

THE START OF THE CpU TEST, THE COUNT IS DECREMENTED BY OME

AT THE START OF FACH OF THE NEXT THREE TEST SECTIONS,

LIGHT COUNT LAST TEST COMPLETED
3 NONE=SUCCESSFUL ENTRY TO PROGRAH
2 CPU TEST
1 MEMORY TEST
] SLU TEST

DEVICE INFORMATION TABLES
POOL (LOC 1651@2) cONTAINS DATA USED BY DOUBLE OPERAND SECTION,

PROGRAM DESCRIPTIOW
PROGRAM EXECUTION CHARACTERISTICS
PROPER EXECUTION OF THE DIAGNOSTIC RESULTS IN PRINTOUT OF THE

MEMORY SIZE AND BOOTING A PERIPHERAL OR ENTERRING MICRO=ODT
(DEPENDING ON M9312 SWITCH SETTINGS),

Page 53
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296
297
298
299
390
3al
302
323
304
385
3206
3217
328
399
31e
31t
312
313
314
315
316
317
318
319
320
324
322
323
324
325
326
327
328
329
330
33
332
333
334
335
336
337
338
339
349
341
342
343

6,3

SUBTEST SUMMARIES

A, CPUTST = THIS SUBTEST VERIFIES THE PDP=11 INSTRUCTION SET,
INCLUDING EIS, FOR BOTH WORD AND BYTE FORMATS, IT CONSISTS OF
FIVE SECTIONS « SINGLE OPERAND (DESTINATION MODE ¥), DOUBLE
OPERAND (ALL SOURCE MODES, DESTINATION MODE @), CONDITIOHAL
BRANCHES, BYTE INSTRUCTIONS (ALL DESTINATION MODES), AND JSR/RTS
WITH EIS.

Be MEMTST = THIS SUBTEST CHECKS ALL OF MEMORY IN 4K PAGES USING
THE MMU, DETERMIMES MEMORY SIZE, AND CONSTRUCTS A PHYSICAL
ADDRESS FROM THE VIRTUAL ADDRESS WHICH CAUSED A TIMEOUT TRAP,
LOOPING THROUGH FACH 4K PAGE IS CONTROLLED BY THE 18 LOOP, AND}
WITHIN THIS LOOP, THE 28 ULOOP LOADS EACH LOCATION WITH 1ITS
ADDRESS, THE 38 1LOOPp CHECKS THE DATA AND COMPLEMENTS IT, THE 4§
LOOP ADDS THE COMTRNTS OF EACH LOCATION TO ITS COMPLEMENT AMD
INCREMENTS THE RESULT TO PRODUCE ZERO, SECTION TIMOUT TURNS CFF
MEMORY MANAGEMENT aND BUILDS A PHYSICAL ADDRESS IN R2 AND Ri,

NOTE? BECAUSE OF SPACE LIMITATIONS THERE
IS AR KNCWN FLAY IN THE MEMORY
STZING ROUTINE, IF MAXIMUM MEMORY
IS CONFIGURED ON THE SYSTEM(1928Kw)
TUE SIZING ROUTINE WILL REPORT A
MEMORY SYSTEM SIZE OF 2044Kd4, THIS
Is BECAUSE OF TBE UNIBUS MAP WILL
MAP THE LAST 124K OF VIRTUAL
ANDRESS SPACE TO THE LOWER §24K
OF HMAIN MEMORY,

Ce SLUTST = THIS SUBTEST PLACES SLU{ IN MAINTENANCE MODE (SERIAL
0UT OF UART TIFD TO SERIAL IN OF UART) AND TESTS THAT ALL 8=BIT
PATTERNS CAN BE TRANSMITTED AND RECEIVED, SECTION PRINT PRINTS
THE MEMORY SIZE CALCULATED BY MEMTST, AND TRANSFERS CONTROL BACK
TO ODT OR THE APPLTCABLE BOOT ROM,

SPECIAL SUBRQUTINE DESCRIPTION

THE PRINT ROUTINE TYPES THE LAST 22=BIT MEMORY AUDRESS+2
FOUND BY THE VEMORY SIZE ROUTINE, THE 16 HIGH ORDER RITS
ARE SAVED IN ®R@ AND THE 6 LOW ORDER BITS ARE SAVED IN R%,
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344
345
346
347
348
349
359
351
352
353
354
35§
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
3892
381
382
383
384
385
386
387
jes
389
399
39
392
393
394
395
396
397
398

1659¢¢
165004

165206

165012
1650209

vodreL
160000

177570
177776

17756¢@
177562
177564
177566

172342
172342
172356
17230¢
1723e2
172316
17764
177642
177572
172516
16Soep
ag177
LD

212704

#12737
9121737

206028

163942

R303643
165144

......

177572

20204

7.2 LISTING
%

«TITLE CIM9AA

«SBTTL ROM AREA 165800«155776

+SBTTL GO/NOGO MINIMUM NIAGMNOSTIC

+TITLE F11 DIAGNOSTIC RNAM FOR M9312

;#COPYRIGHT (CJ) JUNE,1979

+#DIGITAL EQUIPMENT CORP,

$ #MAYNARD, MASS, 21754

HR

s #PROGRAM BY D, SOBIK

1

s #THIS PROGRAM WAS ASSEvBLED USING THE PDP=11 MAINDEC SYSMAC

s #PACKAGE (MAINDEC~11-DZQAC-C3); JAN 19, 1977,

e

$TN=1 ]

$§SWR=162020 J$HALT ON ERROR, LOOP ON TEST, INHIRIT ERROR TYPQUT

«SBTTL REGISTER DEFINTTTIONS
SwRa 177570
PS= 177718

sSLUY REGISTERS
RCSR= 177569
RAUF= 177562
XCSR= 177564
XBUFs 177566

$SWITCH REGISTER (DIAGNOSTIC LIGHTS)
$PROCESSOR STATUS WORD

JRECEIVER CSR
SRECEIVER BUFFER
JTRANSMITTER CSR
JTRANSMITTER BUFFER

sMMU REGISTERS
PARQa 17234n
PARyS 172342
PAR7= 172356
PDRO= 1723904
PDRi= 172392
. PDR7Y= 172316
UPARA= 177649
UPARI= 177642
SRO= 1775172
SR3is 172516
0 =165000
START3 JMP 2173024 JTRANSFER TO SELECTED BOOT ROM OR ODT
HALT JENTRY POINT FOR ODT, NO DIAGNOSTICS
JENTRY POINT FOR ODT WITH DIAGNOSTICS
31SET UP RETURN ADDRESS=2 IN R4

fKERNAL PAGE ADDRESS REGISTERS
fKERNAL PAGE DESCRIPTOR REGISTERS

JUSER PAGE ADDRESS REGISTERS

$STATUS REGISTER 9
$STATUS REGISTER 3 (22=BIT)

MOV $165002,R4

+«SBTTL CPU TEST :
R AR AR A A el I L T L L R T R vy op R

H BASIC CPU TEST
L L ST

CPUTSTS MoV #3, Q#SWR SLIGHTS = 3, INDICATING CPUTST
MOV #BADADD, Q44 JSET UP TIME OUT VECTOR INCASE OF TRAP

bW

o
o«
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w
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ROM LISTING DIAGNOSTIC (K=SP=M9312-4a5)

399
400
491
402
403
404
495
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
4206
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
459
351
452
453

165426
165032
165036

165042
165044
165446
165259
165254
165¢56
165062
165262
165¢64
165066
1€52792

165472
165076
165129
165102
165124
1651¢6
165112
165116
165122
165124

165126
165132
165132
165134
165136
165149
165142
165144
165146

165150
165152
165154
165156
165169
165162
165164
165166
165172
165172

@aes03?
d14037
2192137

o541
215201
gus5101

#6291
2263214
Haenal
215791
05401
225301
2o5601
pas5521
2e1026

2127¢2
»w11291
22201
221921
263241
165201
244291
756291
037221
Ant411
¥oa34i1

165126
165136
1777117
165132

2va091L

2BRs5aY
vHA539
VPee
povnce

20021717
221375
120374
182373
123372
22771
293379
141367
292257
V1765

guuiade
177049
177842

165126

20094
AUdaNe

3 SECTION FOR DOUBLE NPFRAND, ALL SOURCE MODESs DEST MODE 2

POOL:
DATA2:

DATALs
DOUBLE1

BADADD?3
CPUERR?

[]
’

CONT}

CLR
MOV
MOV

CLR
| §21ol
coM
ASR
ASL
ROR
TST
NEG
DEC
SBC
ADC
BNE

MOV
MOV
cMP
BNE
ADD
sUB
BIC
BIS
BIT
BEQ
BR

«WORD
+ WORD
o+ WORD
+WORD
+WORD
«WORD
« WORD
HALT

HALT

CHECK

sCC
BNE
BPL
BVC
BCC
BLT
8GT
BHI
ccc
BEQ

R#6
Rd,
Ri,

R1
R1
R1
Ry
R1
R1
R1
R1
R1
Ri
R{
CPUERR

R#UPARD
R#UPAR1

$POOL, nr2
(R2), Ri
{(R2)+, R{
CPUERR
8{R2)+, R}
8«(R2), R1
-(RZ), R1
4(R2), R1
86(R2), R1
CPUERR
CONT

POOL

DATAL
17177717

"‘DATA?

1

590

5¢¢

sR1 Cow
1900009
H i
3177776
11777717
5177776
31777717
3177777
: 1
H @
177117
’ 2
$ERROR

$R1/P0OO
fDATA C

sR1/P0O
sR1/POO
$R1/9 ,
PR1/7177

$RESULT IS 177777, SMODE 7

BRANCH AROQOUND DATA TABLE

CONDITIONAL BRANCHES

CPUERR
CPUERR
CPUERR
CPUERR
CPUERR
CPUERR
CPUERR

CPUERR

?SET AL
;BR IF
,"
’n
;H
,"
;n
;ﬂ
JCLR AL
$BR Z=1

JCLEAR PRIORITY OF TRAP ROUTINE

JWE ARE USING THE UPAR’S HERE SIMPLY BECAUSE
$THEY ARE AVAILABLE UNUSED INTERHNAL REGS,
JWE ARE STORING PARAMETERS FROM THE BOOT ROM

TENTS NZVEC
2199
9 80 9
1d921
1810
io0i
1912
1209
20921
3121
1391
a1e1

IF NOT ZERO

$SET UP ADDRESS OF DATA TABLE

L, SMODE 1
ORRECT? SMODE 2

L + 1, SMODE 3
L » SMODE 5§
SMODE 4

777, SMODE 6

L CONDITION COLES
=0

N=g

V=0

C=0

N XOR V=i

Z OR (N XOR V)Ep
C OR Z=0

L CONDITION CODES
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ROM LISTING DIAGNOSTIC

454
455
456
457
458
459
460
461

AL~
h A X1

463
464
465
466
467
468
469
470
471
472
473
474
475
476
417
478
479
46¢Q
481
482
483
484
485
486
487
488
489
-490
491
492
493
494
495
496
497
498
499
So00
501
S92
523
%04
H95
506
507

RAQ

oV

165174
165176
165200
1652e2
165244
165206
165210

165212
165214
165216
163224
165222
165224
165226
1652309
165232
165234
165236
165249
165242
165246
165252
165254
165256
165269
165262
165266
165272
165276
165302

165304
16531
165314
165316
165322
165326
165332
165334
165340
165344
165359
165392
165354
1651356
105362

160764
112763
1,33762
233761
141760
0327
Y2356

105091
1¢5291
135101
166201
196301
1260031
175401
195341
105601
1961¢1
1455@1
fR0301
n127e3
195063
110113
120423
w1333
115143
12703
153733
143753
132173
Pvi321

12706
004767
080714
Q167
9212741
270127
2v67e0
072127
P73127
271027
$¥o5291
v74001
21274
62716
93287

(K=SPex9312411a5)

NAAS5KY
A2

165144
165136
165132
2O00I2

QLoSve
GAONEH

R rd2
PAGuéy
AP

B3cYade

dvanly
QY262

@iareg

841 CPUERR $BR N={
BVvVS CPUERR $AR V=1t
BC3 CPUERR t1BR Csi
BLE CPUERR $BR Z OR (N XOR V)=1
BLOS CPUERR ${BR C OR Z=%
SEN HEED |
BGE CPUERR JBR N XOR V=g

H CHECK BYTE INSTRUCTIONS, ALL DEST MODES

tR1 CONTERTS NZVC

CLRBR R1 1177400 19200
INCB R1 1177401 e aeon
comp Ri 3177776 1221
ASRB R1 31777177 119
ASLB Ri 5177776 102931
RORB R1 31771717 1910
NEGR "Rt 3177401 0921
DECR R1 1177229 21901
SBCB R1 2177777 19201
ROLA R1 3177777 1201
ADCB Ri 1117400 U B I |
Swag R1 3900377 19009
MOV 500, R} $SETUP FOR DMODE TESTING
CLRB 1(R3) $CLR LOC 5¢1, DMODE 6
MOVB Ri, {R3) $509/009 377,DNM0DE 1§
CMPB Ri, (R3)+ }SHOULD COMPARE, DMODE 2
RNE CPUERR .
COMB =(R3) 1523/09¢ eee, DMODE 4
Mov *DOUBLE,R) ) SETUP DEFERRED DMODES
BISB @4#DATAL1,R(R3)+ 3500/1, DMODE 3
BICB Q*DATA2,a=(R3) 3522/9, ODMODE S
BITB Rl R2(R3) 1221, DMODE 7
BNE CPUERR

H CHECK JSR/RTS AMD EIS
MOV #5090, S8p $1SET Up STACK
JSR PC, EISTST
BR CPUERR
JMP MEMTST JEXIT CPU TEST

EISTST?! MOV 240, -3 ] jR1/ 40
MUL $10, Ry sR1/ 400
SXT RQ JRO/ 2
ASH 6, L2 JR1/ 40000
ASHC $71, Ry $R1/ 200
DIV 2202, =ng jRG/L Ri/0
INC R} IR1/1
XOR R2, R1 jJR1/0
BNE CPUERR
ADD "2 {3%) jFIX RETURN ADDRESS TO BYPASS ERROR BR
RTS PC JEXIT TO MEMORY TEST

H ,i’“l’ﬁil'lii"*"l.!QG“IGQO!il'l*'lﬂ‘li'&ll&l**"**{i'i’i*i*iﬁii

T

(3 ]
~J
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ROM LISTING DIAGNOSTIC (K=SP=M9312~7e5)

509
510
511
512
513
S14
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
S3e
531
532
533
534
535

23
woO

537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
568
561
562
563

165364
165372
165376
165404
165419
165416
165424
165432
165436
165442
165459
165454
165462
165466
165472
165474
165476
1655060
1655¢2
165504
165506
165519
165512
165514
165516
165522
165522
165524
165526
165539
165532
165534
165542
165544
16555¢@
165552
165556
165562

2127317
n85037
212737
295937
012737
912737
212737
205437
205237
712737
viz2ig2
212737
212733
212795
#410301
210599
210111
per201
077283
212301
10500
g20111
0Q1714
265121
2770024
2193914
716500
2692111
¥95221
221005
©77204
"62737
BAAT744
#5337
200000
25037
35237
¥90249

2Br0n2
172340
277456
172342
8774026
177600
2774¢6
177776
177572
2eRY29
2oRoY2
165552
2400y
312003

eVR209
177572

177572
1725106

177578
17230n
172302
1721350
172316
172516

0Rd2mq

172342

«SBTTI, MEMTST

:)*l**ilﬂi**"**l****lii&***iil**!**iii*i**l****{*li***i**ll**i*i

+

THIS TEST SIZES MEMORY AND CHECKS MEMORY FROM LOC 1209 TG END OF
MEMORY BY WRITING IN EACH LOCATION THE ADDRESS OF THE LOCATION
AND COMPARING THE LOCATION AND ITS CONTENTS, THE PROCEDURE IS
REPEATED USING THE COMPLEMENTS OF THE ADDRESS IN EACH LOCATION,
MEMORY I3 CLFARED ON EXIT FROM THIS TEST IN 4K BLCCKS;THAT 1Is,
IF 122K IS PRESENT, 120K GETS CLEARED, THE REST HAS THE ADDRESS
WRITTEN IN IT,

WO WE W % e NG we wE WO

;;**i***li*&****G****&ﬁ&**li********&************i**b***ﬁii*i***i

MEMTST?! MOV #2, B#SWR JLIGHTS = 2, INDICATING MEMTST
CLR- @4#PARoa $MAP VECTOR SPACE TO PAR®
MOV $774ps, @#PDR@ 34K PAGE R/W
CLR Q#PAR1 tPARl IS MOVABLE WINDOW INTC MEMORY
MOV #77406, @#pDR1
MOV #177690,@#PARY $MAP PART TO I/0 PAGE
MoV #7740s, @#PDRY
CLR @sPS JENSURE KERNEL MODE
INC @4SRO s TURN ON KT
MOV $20, A#SR3 $SET UP FOR 22=BIT RELOCATION
MOV 82, R2 $WORD INCREMENT
138 MOV $TIMOUT,R%4 $SETUP TIMEQUT. VECTOR FOR MEMORY SIZE
MOV #2020, R3 }START AT VIRTUAL ZERO
MOV $1@2¢0, R5 $PAGE LENGTH = 4K
MOV R3, R1 $WORKING COPY OF FIRST ADDRRESS
MOV RS, RO $COPY PAGE LENGTH
281 MoV R1. (R1) !WRITE ADDRESS INTO LOCATION
ADD R2, R1 $ INCREMENT ADDRESS
508 R3, 28 JLOOP TILL PAGE DONE
MOV R3, R1i $RESTORE INITIAL CONDITIONS FOR
MQV RS, RO } DATA CHECK AND COMPLEMENTING
3st CMP Ri, (R1) 1GOOD DATA?
BNE MEMERR }NO, HALT
COM (R1)¢ 1COM DATA AND INC ADDRESS
SOB R3, 3s ;LOOP TILL PAGE DONE
MOV R3, Ri sSTART AGAIN TO TEST COM DATA
MOV RS, RO
458 ADD Ri., {R{) $RESULT SHOULD BE =i
INC (R1)+ SRESULT=0 AND SETUP NEXT ADDRESS
BNE MEMERR
SOB Ra, 48 tFINISH THE PAGE
ADD #200, @sPAR1 JIRELOC TO A NEW PAGE
BR 18 JCHECK QUT A NEW PAGE
MEMERRt CLR @8SRY $TURN OFF KT
HALT $BAD MEMORY
TIMOUT?: CLR Q#SRY sTURN QFF KT
CLR @#SR3 RESTORE 18eBIT RELOCATION
NQP }SPACE FILLER FOR ROM ENTRY POINT
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ROM LISIING DIAGNUSTIC

564
56%
566
567
568
569
57¢
571
572
573
574
575
576
577
578
579
$80
581
582
583
584
585
586
587
588
£89
590
591
592
593
594
595
596
£97
£98
599
600
601
682
623
644
605
606
627
608
6v9
610
611
612
613
614
615

165564
165566
165572
16500¢
165602
165604
1€5610
165614

165620
165626
165630
165636
165642
165644
165650
165654
165656
165662
165664
165666
165679
165672
165676
165739
165704

165706
165712
165716
165722
165724
165739
165732
165734
165740
165744
165746
165752

2492
Ivel167
$w12737
163371
05400
73927
#0370¢
7173127

212737
Q952¢2
12737
1¢5737
129375
114237
15737
100375
124237
¢¥19Pe
5202
195722
Bul1362
AvSel?
BYYda3
aesae3?
FAavede

evwsSe37
B127es
012743
@952
373¢27
PU6132
377304
62702
105737
122375
119237
775117

(K=5P=%9312+1e5)

17722¢
Fedvuas

200612
172342
177176

geeuay

3a2n34
177564

177566
17756¢

177562

177564

177564

17757¢
Budnly
A0gun]
A3 01L
RuPH6R
177564

177566

enind

177579

177564

BR
JMP
183 MOV
sun
CLR
ASHC
ADD

ASHC
ATTL SLUY

TEST

is

CPUTST

6, Al
R3, R1
R

#12, RO
@¥PARY,

$=2, RQ

Page 59

JBRANCH ARQUND ENTRY PCINT

JROOT ROM ENTRY POINT
s TIMEOUT TRAPCATCHER

$GET RID OF VIRTUAL OFFSET

tCLR HIGH HALF OF DOUBLEWORD
sLSH 10, TO BUILD PHYSICAL ADDRESS
R2 3ADD PAGE BASE ADDRESS
$ACCOUNT FOR 1=BIT M5S0

;’li'}’li*!“*Q'ii**'!{iill&'ili'i**{l’li'li*i*il*"'*****’iiili*

H CHECK SLU1 VIA MAINTENANCE MODE

HEAAAZ AL I Z I AL AL 222 YT TL LR 22 22T T YRR TE Y ¥ T AN R RO Rugegrgegrgugegegy

SLUTST: MOV
CLR
MOV
281 TSTB
BPL
MOVB
3¢ TsTB
BPL
CMPB
8NE
INC
TSTB
BNE
CLR
BR
SLUERR: CLR
HALT

1, Q#SWR

R2

$LIGHTS = 1, INDICATING SLUTST
SFIRST ASCII CODE TO BE CHECKED

%4, A¥XCSR $ENABLE MAINTENANCE MODE

@#XCSR s TRANSMITTER READY?

28 150, WAIT FOR READY
R2, R#XBUF s TRANSMIT CHAR

A8RCSR sOATA RECEIVED?

33 INO

R2, R#RBUF ;DID DATA LOOP AROQUND CORRECTLY?
SLUERR sNO

R2 $SET UP NEXT PATTERN
R2 ;DONE ALL PATTERNS?
2$ $N0, CONTINUE

@sXCSR JEXIT MAINTENANCE MODE
PRINT $PRINT LAST ADDRESS
AsXCsp JEXIT MAINT MODE

HEEAAA LA AR LA ISR ST RIS IL IR EY SRS EY T S Y B R R R grgapgg g gegign

: PRINT MEMORY SIZE (LAST ADDRESS + 2) AND EXIT

AL LIRS IA S 2242 AL T2 2222222 LRLTT LS Z 2R ST LL Y FET R TR LR P Rpgoggn

PRINTs CLR
MOV
182 MOV
CLR
281 ASHC
ROL
SORB
ADD
st TSTB
BPL
HOVB
s08

@#SkKR

10, RS
3, R3
R2

#1, rRQ
R2

R3, 28
290, n?
R$XCoR

38

R2, AsXRUF
RS, 18

tLIGHTS = 9, ALL TESTS PASSED
sPRINT 8, DIGITS
JSHIFT COUNT FOR DIGIT ASSEMBLY
3CLR DIGIT ASSEMBLY AREA
3PUT BIT IN CeBIT
JMOVE CeBIT TO R2
JBUILD A DIGIT IN R2
$CNVRT TO ASCII
$PRINTER READY?

§PRINT IT
$}PRINT 8, DIGITS

TW



ROM LISTING DIAGHNOSTIC (K=SPeM931{2~.'w5) . Page 62

616 :

617 SILLLIIINIILPPIE0 0000070080000 000000077000000000007770700000704007077777

618

619 ) ; EXIT TO ODT OR TO BOOT ROY

622

621 SPLL011E2000000087002707277007007000700007700070000007720777777077070772777

622

623 165754 0137080 177640 ' MoV @*UPARS, RO yRESTORE BOOT ROM PARAMETERS

624 165760 ©13701 177642 MoV @2UPARY, R1Y

625 165764 200164 @2ueun2 JMP 2(R4) sRETURN TO BOOT ROM OR ODT

626 165770 #15 CRLFt «BYTE 15

627 165771 012 +BYTE 12

628 ;
629 f
632 165774 8165774 !
631 165774 ©42069 «ASCII "oD" 3#4 CPI; ROM FOR M9312 é
632 i
633 165¢0 «END  START

TW



ROM LISTING DIAGNOSIIC

BADADD
CONT
CPUERR

CPUTST
CRLF
DATA1
DATAZ2
DOUBLE
EISTST
MEMERR
MEMTST
PAR?Y
PAR1
PAR7
PDRO
PDR1
PDR7?
POOL
PRINT
psS
RBUF
RCSR
SLUERR
SLUTST
SRp
SR3
START
SWR
TIMOUT
UPARyY
UPAR1
XBUF
XCSR
SHD
8SWR
_8§TN

LU | I 1]

1 ]

SLASH

STARS

HEADE

. ABS,
ERRORS

CIM9AA,CIMQAA/SOL/CRF=CIM9AA.?1i

165144
151S¢
165146

165312
1658772
165136
165132
165143
165222
165544
165364
172340
172342
172356
1723¢0
172322
172316
165126
165726
177776
177562
177568
1657420
165622
177572
172516
165900
177570
165552
177642
177642
177566
177564
HeB2a3
160392
DLl
1658774
3s¢
351
351
165776
DETECTED}

393
436
416
455
397
626
433
434
437
4913
549
495
374
378
376
3N
378
379
420
594
366
3pQ
368
589
580
382
383
398
365
537
331
331
3n
37
301
361
3e1
384
617 621
391 335

0o
s

RUN«TIME; 4 3 ,2 SECONDS
RUN=TINE RATIO$ 28/8=23,2
CORE USFD: 5K

(9 PAGES)

(K=SPeM3312=a8)

4394
444
4213
456
50%

436
43S
484

AQx
709

555§
526
527
529#
531»
E28»
S3as
§532%
432
644
S33w
588
566
595

§534»
S3sw
633
37w
561
4upe
EYER
585%
S5872+%
362
362

630

Se7

429
157

485
486

5594
S562#

526%»
623
624

614w
5383

St

440 445
458 460
57¢
S61#

S8p* 6V4x

593» 5954«

524 574

446
482

612

578

447
488

598

448
494

692

449
504

459
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