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\\4RPﬂARE DOCQHLNTA?IQ‘ - MODEL 1110 -3/29/72 PAGE 00§

ASTER RESET, ENYEREH BY RECEIPT OF MRES=-N FROM BUS,
ASTER CLEAR ROUTINE (FROM ABOVE) CLEARS ALL OF FILE.
ﬁQUIﬁSCENT LO0F, WHEN STATUS BRIT $t IS ZERD, WAITS FQR
NYERRUPT OR REGUEST 70O HKALT,

“"BEGINNING OF INTeRRUZT ROUTINE, ACCESS LOZTC MAY BE. BUSY
TINTERRUPYT COMMAND Ac.:.s LOGIC NOT RUSY. .
INTERP\UP’? E:At‘.(;lll ‘{ ‘33-' W 'tTi"

GEVICE NUMBER, o
RESEQUENCE, Y5 OR I6 TRAPS.

FETCH NEW xn

s..s\“f:; iD RV
TRULZTION,

ro

| L TTELD
987654321 L8 5T4

u;rvuai ¥ COMMENTS

000060000 MG 06C0000C00000 «## MASTER RESET ¢we
8 ; (BN 43 00 § BO1OO EMAX=0:S=MCI Fei
Tl PLAZUFO3IFZ 056 T,XR=0000;7 C,Vel
3’nz“c 3 064 pC=Rn00; C=t ’
QL .56 o0 10400 NEXT=1:5=0QL

)

56 2 01800 HBFS=1:SsST MEXT

~¥ME  3g 50 'F200 BUS CYCLE (1I6)
KD v io on 3 00 SELECT INTERRUPY
535 00 0 Dio READ DEV#; ENABLE ItLg
) HE & 0LA0CE 31605 A FBROOIBR(BeIL}
Q0 o RLANG 0 A 02 T=R; WRITE
068 6.0 .3 F HS «/ 3¢ 000 F200 BUS CYCLE (16)
60C  3IYOBIEAR2L h-iq@0”%03§&¢Q} CASFB¥2; MRITE
00D 6F083. f22 0. 11 3LF0O080  F202  T=SRy BUS CYCLE
0OE 390B3EA4l . - £4000R03ITAL0L  ASFB+4; WRITE
00F 6F002 F22 ¥ BLFOGO0 F202 T=PC; BUS CYCLE (16}
610 390BFE96L i $AD00B 3E960{ AsFB4#67 RLAD
iy 6 0 3 F20 1 36 00 ¢ F200 BRUS CYCLE (I8)
-0re” 24000 9 5 i3 JLAOGOOO 9 05  A,PC=R3 READ
‘013 OA3BFIF84 © O TOLAD3IS 33FB04 - SReF8003 SKIP
084 2F00. 9 § P-BFi{-{LF000. 9 01 A=PC; READ
055 4 & 0680 .20 63  06B00 . §=FF NEXT
e : S N . :
R S SR T T TR AR T S S S SR S S S AP PR I IR
CC  CONTROL CLASS, OXee, DECODE Xo - -
e ' ‘ = :
.. Row T FIELDS s
ADR - 687654321 LB STACDXFYH21ZW COMMENTS
916 0 0 .B8E cC 00 00 jBSio"yAaLE B,8 FOR CONTROL op
0t7 4 0 20FF0- 20 90 0 OFFO0O °a€TaBL€}

018 (BOSICFF2

0LEOOYO3CFFO2

T=IRROODFF



' FIRMWARE DOCUMENTATION = MODEL 1110 L PAGE 002

_ .7conra0L CLASS HALT INSTRUCTION, 00ss,
;,srop. HALT HAS BEEN REQUESTED.

swavocimROM ~ FIELDS At B P
- 9B7654321 LB STACDXFYM21ZW counenrs | :

6A0B2 F24 CH  3LA00BG2 F204 FB=T: BUS CYCLE (16) = & &

(A, 0AB90 7 - - 0LA20%00 07 E,IR=R; C,V=0
{8 2F09F 1 1 ST 1LF0093 { 01 "A=IR: HALT} F=3
" 6FOFC F26 )~ 3UBOOFZI0 F206 T,FFeR) F=3 «wsSARC##e

003 0 ' 00 00GC 00 NO=OP \

© 0209 0 00900901 00 =IR,EQU.AJ ONES = SAME IR..
P QF083 2 0LF0080 02 T=SR ..
';”5F29 B497 6LF029 84907 E,IRaIR; T11520¢8sHK NEXT 7

4.F620 46E01 A=PC} ONE3=G:3vFD NEXT
o 00 9 00 READ :
30 00 0 F200 BUS CYCLE "16)

2LA039 006E07 E,IRsR; SsFD HEXT

: v**&@**#are&wﬁtf&tti)ttﬁﬁﬁ,ﬁﬁ\?ﬁﬁé_
b © EONTROL CLASS MASK GROUP, 08X+, DECODE X.
L] - :

| . . FIELDS :

kDR .9 7@54391 LB STACDXFYH21ZW COMHMENTS

025 00  Ca CH €0 00 €410 TABLE C,4 FOR CONTROL MASK
926 -4 0 OFFO - 20 00 OFF00 5=(TABLE) |

' 003 Fo8 00 000 FO10 TABLF Fe FOR LEFT TRA%&FER |

,.47'31;:4‘*"&i.rvk’\b,&éftftﬁﬁttw*tttﬁéiztiﬁ
b CONTROL CLASS DSpL INSTRUCTION, 088+.
- CE «{CON!ROL CLASS ENRL INSTRUGCTION, 080*.

LR X7 .
. _ROM . FIELDS R

ADR 08?6“4?21 LB STACDXFYM21ZH COMMENTS

028 OQE3B3I7F.4 €D  OLEC3B037F 04 SR=SRA#MASKS SKIP
029 O0708F7F 4 . CE  0L7008 37F 04 SR=SRE/MASK
.02A 4 0 -06CO. 20 00 : 06C00 S=FB -
TQ28- 8 2 1060 40 02 10600 NEXT=03§=NR NEXT

¢ e & b b bt b b b tb&'v&tt.k\btﬁ.ti oig*woi-t&
~CL CONTROL CLASS LKEY INSTRUCTION, 081¢, :

B L L : - _, |
{ ~_Rou BE  FIELDS
A% 987654321 - LB STACDXFYM2UZW COMMENTS
22C 4 0 30680  CL 20 00 0 06800 SuFF

S gen 2F09 2 0 ' ILFo0e 2 00 . =IR; LOAQ P KEY



{ ARMKARE DOCUMENTATION = MODEL 1110

"‘
kWDu
ngE b

DR 987654321
€ (E3837F 4

Cew

ADR

”eB*a?Aéqav‘ i

PAGE 003

CONTROL CLASS DSRW INSTRUCTION, 08Ce,
CONTROL CLASS ENBW INSTRUCTION, 084+,

WAIT LOOP,

ROM
LB

kD
-070537F 4 WE
6918F7F20
4 3 O0FF0
1329 WY
oB3N

,szo ¢ 37

.6 0 FDB
~0ARY 30FF0
4 3 QFDO
- 4K0BOOCE4
LR292018B7
CONTRCGL CILASS

ROM
687654321

.04093C7F2
4038&0684

CONYROL CLASS

FIELDS
STACDXFYM21ZHW

OLE03BOI7F 04

0L7008037F 04
3LD018 37F200
26 03  OFF00
50 01 13200
506 02 08300
~—1LA00 0 3 02
30 00
0LAOd
21 03

C30FFO0O
0FDOO

2. A00BUO06EOS

51,40290201B807

FIELDS
STACDXFYHZIZN

0L400903C7F02
4L.B028G2AEB04 -
ELDOJB 206804

Dio

“FB=R}

HANG UNTIL INTERRUPT OR HALT REQUEST., IF LEVEL
" FOUR HANDLE THRU XR TO NE BUYT RETURN TO THIS INSTRUCTICN,
IF OTHER LEVEL CONTINUE_TO NEXT INSTRUCTION, IF HALT
REQUEST THEN COME BACK TO THIS INSTRUCTION AFTERWARDS.,

COMMENTS

SR=SR#MASK? SKIP
SR=SR&/MASK
=SR#/F000;
S=NM NEXT
NEXT=1¢S=WT} SKIP IF NC JUMP
HBFS=f:S=WH NEXT :

T=R; SELECY INTERRUPT

BUS CYCLE (I6)

.READ DEV#; ENABLE IL#
"sIL&FFFF,

SKIP NOT LEVEL 4 .
§aXR NEXT ~
S=FD

EeIR®TH HBFSa§$5a5T NEXT

g N T S
STATUS INSTRJCTIONS'

Qg2e+,

COMﬁENT“

T /(IR&OO?F) :
SRuSRRT; EO07S30:SsFF NEXT
SR*SR#/T} oSFF NEXT :

S S T T T S S S S A S “
ARSOLUTE MEMORY REFERENCE GROUP,

COMPUTE ABSOLUTE ADDRESS iNTO FILE Bo DECODE 0P, .

ROM

.gB7654321 LB
T 03D~ 2 0 32788 CA

0JE 4ANBEQFF4

03F

6 0 3 F20

FIELDS
uTACQXFYHdiZN

io 00 0 27810
2LA008 20FF04

38 00 0 F200

COMMENTS
SLLO? TABLE 7,8 FOR | ADR op

FB2T} Sx(TABLE)
BUS CYCLE (16)



'FIRMHARE DOCUMENTATION = MODEL 1110

¢e e

ADR  9F

- 052

053

054
055
- 0506

- 6A090

4 3

CONTROL CLASS RETN INSTRUCTION, 04se, 0Cte,
CONTROL CLASS MSTS INSTRUCTION, 05##%, 0D+,

~ ROM
987654321

' 390BFE921
F20
25
F20
9 1
Fa2
0A08C1077
AF003B86E1L

L AA29201B7

OD28F7F O
0040

4 3 OFF0

& ¥

ROM

k3,957656501

9BAO3B570
AB297EAF2

AF27 ¢922

¢ 0 3 588
4ABBEOFF4
6 0 B F20

¢t % & % & &

~

" bC

LB
CH

CX

FIELDS
STACDXFYM21ZH

149008 -3E9201
30 00 F200
1LA000 0 9 05
30 00 0 F200
1LFO0BO 9 0}
3LA00900 F202
0LAOCB 010707
5LF0C00 B6EO1L
5LA0290201B07

0LDo28 37F 00.

2o 03
2o ¢3

00400

OFFOC .

" COMMENTS

A=FB+2; READ

. MASK TEST ALLOH IS NOT SET. MASKS ALL SET VERBOTEM!

BUS CYCLE (I6)

ApPC“R; READ
Fr0;
A=FB?
T=R;
EySR“R
AsPC?

READ

£11S8=1:

BUS CYCLE (16}
BUS CYCLE {Is)

S$=FD

PAGE 004

EsIR=T; HBFS=1sS=5T NEXT

sSRHUZFCO0,
s=Ql. NEXT
SENM HEXT

SKIP ALl MASKED

B S PSR S P SR I I -

LB

0§

‘pr;& 10 ACCUMULATOR CLASSy 4etw,
- DATA SET~- UP¢ DECODE OPERATIONo

FIELDS

STACDXFYM21Zi
44B22903B5700

5LB802913E4F02

- BLF027 99202

00 00 0 5810
2LA20B 20FF04
30 00 2 F200

4%,

COMHENTS

T=IR&000QF?

 &IR&0700-15 E11520:S=JC NEXT
E075%13:52D3 NEXT} Fai

TsXR? E038=31e8=DE NEXT
TARLE 5,8 FOR GEN OP 1

'FB=T: C,v=0} Sa(TABLE)

F=2;

BUS CYCLE (16)

tt**ibtﬁ&**i#&i*ﬁ***&Oéih*i'

CONTROL CLASS RELATIVE MEMORY REFERENCE GROUP,.
- COMPUTE REL&TYVE ADDRESS INTQ FILE B, DECODE OP,

ROM ~
987654321

9609308 4

{A093CFF2
§190A2 784

L8

AAOBEOFF4

6 0 3 F2¢C

"CR .

FIELDS

STACDXFYM21{Zi
0L600903D8 04

0AA0CG903CFFO2

- 0AS00AG2 7812
2LA0VB 20FF04

36 60 0 FC0

. COMMENTS.

{R=IR,X0R,0080
T=IRE/OCFF4IRROQFF
T=FA+T? TABLE 7,8 FOR ADR OP
FB=aT; Ss(TABLE) ‘
8US CYCLE (186)



059
054

058

05C
050
05E

05F
050 -
061

062

£63

0G4

s
Ve.

ZR

0.
FF
 FETCH BUS TEST, ,
FETCH  HALT. TEST, '

ﬁTCHED INSYRUCIIGN CLAoS DECODE;

FH
FD

)

&BR

065

066

067

068

06A

068
06C
06D
06E
L0F
070

1S 1T JUMP. QR JSRR?

 GENERAL CLASS,
GENERAL CLASS INDIRECT ADDRESS FETCH.

RGH -
987654321

A A 5FF0
A30 398C2
04297C 7¢

oF37 2

& 3 OFFD
SAOBEASDA
6 0 3 F20

200 E 9 |
A30 BCF3
6 0 3 F20

8A2BL290D

"PAQ SEQF3

8 2 385600

- 4F3A OFA2

~_ROM
887654321

27083E484
OEUBFE C4

2F00 9 1

050 2 .0
2706838577

QE08FB 74
8 2 10690
6 C 3 F2¢0
AA290018B7
DADAL
"4FB9 OFF2

390063E925

8CC -

L8
JC

. 6X

- G1

ZE,

fLa '

Y

FIRMWARE DOCUMENTATION = MODEL 1110

 40e%, ELSE NOT IMPLEMENTED,
INDEXING SPECIFIED,

FIELDS
STACDXFYM2iZH

50 22 SFFo00
5L300 0 58C02
0L402913E 700

0LF037 02
20 03 OFFOO
4LANOD 2A9004
30 60 0 F200
{LAGO 2 © 0
EL300  BCFO03

36 60 0 F200
40,4028 029015
1LA0D O3ESGFO3
40 02 0 86900
2LF03A OFAQ2

: 0D sTatus,
FINISH FETCH OF INSTRUCTION,

Ve
ZR

20

. FF

FB

~FH

e

FIELDS

STACDXFYM21ZH

1L700803E4604

OLE0OB 3E CO04
~iLFod0

-9 01
oL500-¢c2 00
1L.70080365707

OLE00B 3IB 704
10600
" 30 00 0 F200
- 5LA0296C01507
L OLAOOADY 8C14
207209

40 02

OFF02
1A900003E0205

AT}

 INDIRECT BUS TESY AND MULTILEVEL LOOP,

COMMENTS

CRYS=1352NM NEXTY

PAGE 005

7200002 E03S=1:3xGE

s/ (IR&00N7)
TaXR; SKIP
SuwM NEXT

FB=T¢
BUS CYCLE (163}
READ '

LC=0¢
BUS CyCLz (is)
ApFBaR? RCOS=0¢
LC=LC+1; READ

EMAXE0:18aGR NEXT
T=FAs Sal8 KREXT

Kewky

CUHﬁENTS ‘
SR=SR&/00083 SCH4

3KIP NO

E078=20:8=G3

INDEX} Fel

£E115=21:¢3=G%Z -

=G5S NEXT

PR T T 2 TR T S TR AT RN T ZNC IR SN NI IR R AR
~ ARITHMETIC INSTRUCTIONS UPDATE CARRY AND OYERFLOW,

. READ NEXT INST., THEN: '
UPDATE NG,

SR=SR#000C WITH C.V

READ

R s

A=PC;
s/7

GRaSR&/07007 SCM5

SRaSRE0700 WITH NyZs0

NEXT=038=sNR NEXT

BUS CYCLE (16)
EsIR=R}

'HBFS={:S«ST NEXT

FAzA} TABLE 8,C FGR CLASS

T=IR}

35 (TABLE)j
AsPCRPCH2§ READ

CeVa20 g



FIRMHARE DOCUMENTATION = MODEL 1110 PAGE 006

€V CONTROL CLASS REGHM INSTRUCTION, 034, 0B+,
CB  BUS TEST LOOP POINT FOR ABOVE,

LA AR :

£ ROM FIELDS

ADR 987654321 Le STACDXFYM21ZW COMMENTS

‘074 2F0B3 A | cv {LFO0OBO A 0f A=zFB; WRITE
‘@72 - OFOt 2 OLFOO1 02 TsF1
073 QA0 FE A3 0LAGO 3E AO3 LC=A
074 6 0 3 F20 CB 35 00 0O F200 BUS CYCLE (18)

075 3S0B7EA25 §AQO0RI3FEA205 A FBuFB+2; WRITES Foy
076 8F07 8742 4LF007 B7402 T=XRj EMAX=0:S=CB '
Q77 2A0 EF7 2 LLA00 2F7 02 TsT: COUNT LC

078 4 0 0QA20 26 00  0A260 SeCF

079 8 2 1060 40 02 50600 Naxruﬁ NR NEXT
'ezg IR 20 TR TN N I 2T TN A ST NN N I S SR R RN 2N IR SRR K AR "
8C | BRANCH CLASS Besn, guas, ’

BY ~ BRANCH CLASS TESY OF CONDITION,
BR&NCH JUHP, COMPUTE ADCRESS,

b L

. TROW. FIFLDS ,
ADR '987654321 LB STACOXFYH2IZW COMMENTS
o7Af¢905938 Co BC ~OLDiiG03E €00 aIR#/0C00 SKIP (LT. $27 C=1
07 FBB93BESO 7AB23903B8300 C,VaIRRC300~1; S=8L NEXT
07C° FC68 C7E2 ~ °  .7aC128 C7E02 T=OR+SR4fj Ti25x13$=BT NEXT
07D - 050 2 2 ~ 0L500 02 02 T=/T
07E - 0609FD8BC BT 06009 3D8314 IR=IR.XOR.00807 B FOR TEST YO M
07F € 2 3F6BO - 60 02 0 FGBOO TBIT=0:S=FF NEXT | .
§80  {AO093CFF2 . ' BJ  0AACOQO3ICFFO2 T=IR#/00FF+IR&OGFF
081, 590AE0142 © 24200A 201402 T=FA+T; S3FN
082 6AB02 F24 © 3UA20602 F204 PC=T; C,Va0} BUS CYCLE (I6)
?;wyfc # ¢-i9g P S

gL BRANGH LESS THAN, ELSE NOT IMPLEMENTED, ’

eew : . . S
- _ROM . FIELDS .
ADR 987654321 © L8 STACDXFYMZIZW COMMENTS
063 A 2 35FF0  BL 50 02 0 5FFQC CRYSm13SzNM NEXT
084 0428FE 30 004028 3E 300

'5/(SR&0003) SKIP LESS THAN
T1253$:8=FF} SKiP .
Ti2S=s0:83FF MEXT

IRzIR XOR L0080} auBJ VEXT

085 E-3 (680
086 € 2 3C6B0
87 C6E39F0804

70 03 €6800
60 02 0 C6BOG
616039 308004



FIRMMARE DOCUMENTATION « MOGEL 1110

AD

GC

GE =

GS

(XX

L
087654321

088 12€978 80

‘089 1647FE 14

“08A 830 390A2

08B 04297E 70

*OBCT”OFOY 2

08D 190035 24

ﬂBF ;89980A5£6

090 ' 2F0B3 DCO
ﬁFdQ OFF7

DATA TO AS
. RoM

aé 98?654321A

09 : "0409FE 70
£ 093 7900 EF26
004 ~AA2 d44F2
\095 5937C04F2

. e A T T T I I T R kRt e W * ¥ o
Ath «INCREMENT CLASSES,
- 4UYO DECREMENT/INCREMENT STATUS UPDATE OF LO“P COHPLFTE-'

_GENERAL CLASS DECODE OF OPERATION, OX##, 6X**r 7&**

;AI
AS
- GD
e
S ROM
ADR 087654321
096 120978 80
097 19473E 14
003 (0733708 4
099 00i73 0O
994 OEGBFDSB 4
08B 8 2 CBOO
h2-1 a 0 ASS
- 98D & OFF)
]+13 5 &6 B FR0

AUTO DECPEHEN? CLASSES,
GE\LRAL CLASS OTHER THAN FOUR,
o GENERAL=EXTENDED ADDRESS SPECIFIED.

. GENERAL CLASS SETUP. DECODE CLASS FOR OPERAND FETCH,

LB
AD
GC
GE

GS

Gft P2 T T TR TR AR N R
UHLLATOR EXTENDED (THO WORD)

. LB

~

DE

Le
AT

u)

60

fesé,

- FIELDS
~ STACDXFYM21ZH

042309138 300
046107 3E 104
4.300 0 95402
0L402913E 700
OLF007 02
0A900003E 204
3LA00B02 F204
54902B00A5E06
1LF00BO DCIY
2LF039 OFF07

FIELDS
STYACDXFYM21ZW

0L4009 3E 700
—$3A9000 ZEF206
_5LA02 1044F02
1249037 004F02

 FIELDS
STACDXFYM21IW
042309538 £00

0&9107035 104
ﬁ70L72081d08 04
01.00170.
VLEOC8 3D8 04

4p 02 - CBOOO
00 00 A810
20 00  OFFCO

39 20 2 F200

* & & & & W & 8w G ¥ 2

00 .

Sekw,

PAGE 007

IHNDEX:? Fui

COMMENTS
CeV=IR#/0800+83 F=i
YReXRei=/CRYS
T=00007 E035=0¢S=GX -
=/(IR%0007) SKIP NO
T=¥%R

pC=zPC+2

FB=T: BUS CYCLE (I16)

TeFB2FB4R}

COHHENTS

£E0733158=G1 NEXT
A=sFB} READ ﬁALLGH)'TnBlE DyC FOR CLASC
EsIR=IRj; S=(TABLE} NEXT

 h W

2/{IR&0007) ONES = NO INDEX

- pCePC+2; BUS CYCLE (16)

TrR; ONES=13SsDS NEXT? F=ei

TsYXR+R} SuDS NEXT

2¥esy G,

COMMENTS -
CoV=IR#/0800415 Fsi

XReXR+{+CRYS
oR=SR&/00805 7=

s /XR SKIP beﬁx NOY
SR=SRH¥03080
£145=0:536M NEXTY

ZERO

TABLE 4,8 ?UR GEN UP 3

$s{TABLES

CrVa07 Fans aus CYCLE (18) i



PAGE 006

'FIRMWARE DOCUMENTATION = MODEL 1110
res 3

‘KM MEMORY TO ACCUMULATOR MOVE EXECUTION, -

IR '

et ROH FIELDS

ADR 987654321 LB STACOXFYM21Zi COMMENTS

097 4A37C0676 KM 2LAD37 006706 ToARER) SsZR NEXT

I T I R R A A I I B A B R S

044 AA29001D7

v e

B2 6 4 B Feo

~

tZ
¢

[ & B3 . -
~ ROH
ADR 987654321
0A5 2F0B3 9
0A6 0A0YC 4
04i7 0AO FE 93
¢A8 6 0 3 Fzo
0A9 39CB7E925
OAA  2A07CF7 4
0AB & 2 38480
OAC  6F093 F27
0AD BA27C1074
OAE  4F0D 05EL
OAF A 2 30189
o ®

G

X R S

| ROH
ADR 987654321
080 0 0 688
985 4 8 OFFC

R TE S TR RS
 CONTROL CLASS HRE
~ BUS TEST LOGP BACK

L8

S C2

cJ

Y
- GM

%
G

. 05 00
30 10 2

iﬁf CONTROL CLASS ST3H INSTRUCTIGNr 01wty 000w,
CF  BUS CYCLE TEST FOR WRITE INSTRUCTIONS TG FETCH DECODE.
et ROH FIELDS '
YADR »987654321 LS STACDXFYM23ZHd COMMENTS
6A0 2FO0B3 A €7 LLFOO0BO A 0y A3FB; WRITE
0AY> 8FO08 !q72 4a1.Foo8e {10702 T=3R; NEXT=0e8eNC
0A2 6 0 F20 CF 35 60  F200 BUS CYCLE (16}
0A3 4FGO3IOGEL 2LF0000 06ECY- A=PC; S3FD
5LA0200001507 E,IRSRf H3FSa{sSrST NEXT

TR B R AR SN T A A R Y
INSTRUCTION, Q7eaes O we,

PGINT,

FIELDS
STACDXFYM21ZH

fLF00BO
0LAOGG 0 04
0LAOD 3E 903
30 00 0 F200
14500813E9205
1LAO07 OF7 04
40 02 0 BABOO
3LF0090 (F207
44027 010704
2LF000 G6EOY
50 02 0 CiBO¢

FIELDS

STACDXFYM21ZHW

6810
GFFO0
F209

20 20

9 0%

"COMHUENTS

AxFB? READ
IR=R
I.Cag

BUS CYCLE (16)

AeFB=FB+2; BEAD; F=i

XR=R: CIOUNY LC

EMAXs0:5=CJ HEXT

E=IR;

BUS CYCLE

(16)

F7+Rt NEXT=0¢S=NC NEXT

A=PC; SsFD

HBFS2135aST NEXT

'COMMENTS

:i PR T TR TR P tvt PO I S TR S ﬁ>t I B R R AT S Ny :
A__ggNgRAL CLASS MEMORY TARGEY DECODE OF OPERATION, {Xwe, 2Xe#, IXes,

TABLE 6,8 FOR GEN COP 2

CeVa0s Bu({TADLTD

)

~

gei} Fx2; 8US CYCLE (I6)



“+4RMKARE DOCUMENTATION = MODEL 1110

e

WH

foet

?ADR

cBd .
0BE
OBF

- ROM
987654321

40 01B0
$16003E 24

LB
WH

Atsw

 WALT STATE HALT REQUESTED,

FIELDS :
STACDXFYM21ZW

20 00 01B00
0A600003E 204

I I I B T K I B B R

'SHIFT CLASS,

SKIP PCINT FOR INDCXED oHIrT.

ROM ~

. 87654331
5 E 2 BEFFO

oF077 2

 g0273AB93

00093 3
o - 0428FE 80
0 4 0
g §{ 8BBB

20 F7 0

27083E484
_0EO8BE C4

4A37EOG84

Le
SC

© MULTIBIT SHIFT LOCP POINT,

FIELDS
STACDXFYH21ZH

70 02 2 BFFOO
0LF0071 02

T4[00270 AB9O3

70100090 03

- 01,4028 3E 800

00 10 L
40 0f . BBB1O
10 00 F7 00
1L.700803E4804

0LE0O0B23E C04

'2LA037'206804

PAGE 009

COMMENTS

5=8T
PCaPCw2

o &k & ¢ & & * & 2 & &

COMMENTS

T11S=1¢S=NM NEXTE F=2
“f=AR; F=i
LC=/XR5 EG7S=0815=8A NEXT
Lc=/1IR

=/(SR&0008) SKIP CBIT ZERO
CRYSu§
EMAX=0:5=5B7 B FOR OP VY0 M FIELD
SHIFT ACCORDING TO E
SR=3RL/CC0O8; SCM4
SReSRHQGOC WITH C,V

ARsT3 SsZ0 NEXT

; . g P YU A S I S 0 I S T JNC N T B
 DATA TO ACCUMULATOR MOVE EXECUTIONa 48% ¢,

UM
whs

ADR
Voco

ROM
987654321

4A3750676

LB
UM

‘FIELDS

STACDXFYPZIZH COMMENTS

© 2LA037 206705

TthﬂT? §=ZR NEXY

00*0*&?‘#&*&0*0&*0****0***#&@9

CUs
vot

T

ADR-

oct
0c2

ROM

987654321

454 A0652
j9¢72 6

L.B

us

FIELDS
STACDXFYR2XZN

2L510 2206502

04930702 06

DATA TO ACCUHULAYOR SUBTRACT EX‘CJTION: 49¢ v,

COVMENTS

Ts/7; Cri; Fm23 SsVC
ToARZARST#1
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(X 27

UA

~ ADR
0C3

ROHM
087654321

59B7E0656

Le
Uk

FIELDS
STACDXFVM212W

249237 206306

DATA TO ACCUMULATOR ADD EXECUTION, 4A%+,
[ X X SN :

COMHENTS
TrARvAR+T} SaVC N“XT

;ﬁ I I I I IR P A R B S AR 2 I T AL L
DATA TO ACCUMULATOR AND EXECUTION, 4B#%,

¢ ¢ e & & ¥

Ux

Yoe .

‘Asa

0C6

/“

CUN
12
e ROM
ADR gB7654321
Gﬂé‘ 4837&0676
Qiﬁ & &
UR
ese
, ROM
ADR 967054321
965 4c37€06i6

L8
UN

.8

UR

FIELDS
STACDXFYMRLZH

2LB037 206706

PR ZER R THAE SRR R SR SN IR R B B 2 A

_DATA TO ACCUMULATOR INCLUSIVE OR

FIELDS
STACDXFYM21ZH

2{E037 206706

Qﬁﬁﬁww*ﬁiﬂﬁ**&

DATA TO ACCUMULATQQ EXCLUSIVE OR

.ROM
87654321

4637E0GT6

1B

~ouX

FIELDS

SfACDXFYMZIZN‘

COMMENTS

PAGE 010

TeAR=ARRT} S®ZR NEXT

¢ & & % & B E P “ %
EXECUTION, 4Cu#,
COMHMENTS

T¢AR8ARHT) SsiR NEXT
PREFIE T SEESEE SN 2N N

EXECUTIUN: 4Dww,

COMHENTS

2L6037 206706 T;AR”AR XORL T3 SﬂéR NtXT

*g&i*tﬁ*tk*@iiﬁté*t
DATA TO ACCUMULATOR COMPARE EXECUTION, 4Est,
COMPARE EXECUTION = START INST. FETCH.

COﬁPARF op STA?us UPDATE,

e
- UK
UL

S

~ADR

cee
6C7

0cs

0co

0CA
.. 0¢CB
- pec
T oD

ROM
0876543214

A 3

1687E 2

2F00 9 1
050 2 . ¢

2708FESJ7
0AC E 62 -

2 0 JE7 O

AEIBEOSRA

LB

TIELDS

STACDXFYM21ZH

046207 2 02
1LF000
0500 02 ~ 00
L7008 3ES5307

TOLA00 JE 602
. 10 60 0 E7 00
CeLE0J38 206B04

PARE ZEK 2K 200 THE NN N THE K IR

COMMENTS

T:AR.T B

AzPC} pEAO

2/7 '
SR:%R&/OOOS! SCHS
150006 HITH N2
SRLO

SReSRET; S=FF NEXT



FIRMWARE DOCUMENTATION = HODEL 1110 PAGE 011

teo

'UT  DATA TO ACCUMULATOR TEST EXECUTION, 4Fw#,
(2 I : ,
. ROM ~ FIELDS
ADR 987654321 LB STACDXFYM21ZW COMMENTS
OCE 4B37EQ672  UT  2LB037 206702 T=ARRT) S3ZR NEXT
‘;§T§€ AP PP SR T TP S R AR R SN N TN LN R
6z ' BYTE HODE INDIRECT COMPLETION,
R XX
. RO FIELDS
ADR 987654321 LB STACDXFYM21ZW COMMENTS
QCF  4A3BC0905  GZ  2LAO3B 009005 A,FB=R} 8265 NEXT

g'@“;‘. R R R I A A I I @ % & *
HH('¥ACCUMULATUR T0 MEMORY MOVE EXECUTION, NOTE READ THEN KHRITE!

N R -2

. _ROM ' FIELDS .
LOR 987654321 LB STACDXFYM21ZH COMMENTS
‘;;c 2F07 E 2 WM §LF007 E 02 T=AR: WRITE (ALLOH)
opf 4 3 OE10 " 20 03 OE100 8=ZB NEXY

% €4 % * W “ e } PP S U TR T T TR AR 2NN T -
HS_',ACCUﬂQLATOR T0 MEMORY SUBTRACT EXECUTION, ’

e |
e s RO B FIELDS :

ADR 987654321 LB STACDXFYM21ZH COMMENTS

Cop2 36C70 E 2 HS 14630700 E 02 T=AR~Rw1} WRITE CALLOW)

- 003 563FEQODF2 BEs 2A603F 20DF02 TaFF=TJ S3ZM NEXT

SO T ¢ h e bk E e E R e e kb W kR
‘HA ACCUMULATOR TO MEMORY ADD EXECUTION.
L ewe . : L ‘ - o
o ROM : FIELDS -
~ADR 967654321 LB STACDXFYMZiZN COﬁMENTS

TQp4- 3987C E 2 HA 149207 0 E 02 T*AR4RS WRITE (ALLOW)
D5~ 4 3 O0DFO 20 03 ODFOO S=ZM NEXT

R THE T I T I TR I MR B s A haoe
HN ACCUHULATDRATD_MEHORY AND EXECUTION,

“ee _ -
(,'“ ROM = FIELDS

ADR 687654321 LB STACDXFYM21ZW COMMENTS |
op6 2BO7C £ 2 MM fLBOO7 O E 02 T=ARRR; WRITE (ALLOW)

007 4 3 O0EL0 20 03 . OE100 g9aZB NEXT -
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[ XX I

HR  ACCUMULATOR TO. MEMORY INCLUSIVE OR EXECUTION,

% ‘*i ‘

5 : - ROM FIELDS

. ADR 987654321 LB STACDXFYM21ZW COMMENTS

008 2E07C E 2 HR  ILE007 0 E 02 T=ARHR} WRITE (ALLOW)
ooo 4 3 0EL0 26 03 OE100 S=ZB NEXT

¢ « P
HX  ACCUMULATOR T0 MEMORY EXCLUSIVE OR EXECUTION,

[ X X
. RoM , FIELDS
ADR ©87654321 LB STACDXFYM2{ZW COMMENTS
0DA 2607C E 2 HX 116007 0 E 02 T=AR.XOR,R} WRITE (ALLOW)
¢COB 4 3 O0EL0 26 03 O0FE100 §=ZB NEXT

£ 4

¢ §>¢ LR TR I B TR T 2 T R S R SR SN A SN S R S T SN P S Y
He  ACCUMULATOR TO MEMORY COMPARE EXECUTION,

cod _
. ROM. 4 FIELDS
(- oeresas2s LB STACDXFYM21ZW COMMENTS
ODC 560700082  HC  2A6307000C802 T=AR=R=ij S=UK
0DD. 160F2 2 0A6QOF02 02 TaFFT

‘o D T T T T T T S T
HY TEST}INSTRUpTiON EXECUTION, ‘ g

Ge6. ;

: - ROM : o FIELDS ’

ADR 987654121 LB SYACDXFYMZIZW COMMENTS

HODC 4837u0672 ‘ ' HI‘ 2LB037 006702 T=ARBR: SuZR HNEXTY

‘¢ ek b kR d kR R G bk ke e R
ZM .MEMORV TARGEY CARRY OVERFLOW UPDA?F.
Z8 BUS TEST FOR HEMORY TARGET o

wéd

. ROM - FIELDS -

ADR_ 987654321~ LB STACDXFYM21ZW COMMENTS.

ODF 27083484  ZM  {L700803E4804 SR=5R3/0008; SCM4
OE0 OEOBFE C4 . OLE00B 3E £04 SR=SRHCOOC WITH €,V
OEY 4 0 0670  ZB . 20 00 06700 S=IR

0E2 6 0 3F20 - 30 00 0 F200 8US CYCLE (I6)
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L X 2 B

KS MEMORY TO ACCUMULATOR SUBTRACT EXECUTION.
vet ' ,
: ROH , FIELDS ’
ADR - 987654321 L8 STACDXFYM21ZW COMMENTS
.0E3 454 80652 K3 21510 2006502 7T=/R; Cs1p Fs2p SeVC

0E4 19C72 6 04930702 06 TrAR2AR+T+!

’{5,—"o I R R R A A S A S 2 B A B BN N
KA MEMORY TO ACCUMULATOR ADD EXECUTION,

[ XX}

| ROM 1 FIELDS '

ADR  987654321. LB STACDXFYM21ZW COMMENTS

0ES 59B7C0656 KA 249237 006506 T,AR=AR$#R} SaV{ NEXT

R R E E R R EEEE RS
KN  WEMORY 70 ACCUMULATOR 4ND EXECUTION.

KR 4 .
ROM FIELDS
_ADR 967554321 LB STACDXFYM21ZW COMMENTS
0EG 4B37C0676 KN 218037 006706 T,ARSARERj SeZR NEXT

AT AR SR B R AR A R I IR B B B N N
KR HEMORY TO ACCUMULATOR INCLUSIVE OR EXECUTION,

viw - < .

~ . Row | FIELDS

ADR 987654321 LB  STACDXFYM21ZW COMMENTS |
0E7 4E37C0676. - KR 2LE037 006706 T,AR=AR#Rj SaZR NEXT

R R I PRI *1¢ PRI TR T S TR JE TR 2N B
~KX MEMORY TO ACCUMULATOR EXCLUSIVE OR EXECUTION.

hl

[ X X

_  ROM | FIELDS

ADR 987654321 . LB STACDXFYM21ZW COMMENTS |

OEB 4637C0676 KX 206037 006706 T,ARSARXOR,R} S3ZR NEXT

¢Te ¢ 4 ¢ ¢ & % @ PORE TR TN ZEE JAE O JNE 2NR JURZNE SEE 2R BNK BNE ZE SN JEE BNE N N J

KC~ HEMGRY TO ACCUMULATOR COMPARE EXECUTION,

YY) o , )

S ROM ’ g ’ FXELDS

ADR 987654321 LB STACDXFYM21ZH COMMENTS
YWEY S6B7C0C92  KC 246207 00C902 TsAR=R$ SsUL

CQEA eF00 91 1LF000 9 01 AsPC} READ
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~¢}¢
ﬁﬁ;i
- QEB
“QEQC
- 0ED
- OEE
e

E X R

AR
~ ADR
OF A

0FB -

OFC

UNUSED WORDS RESERYED FOR PAGE BRANCHES.

PSR RN SR T N JEE JREE N ZAC RNE NS SR ANE N Y S NN N SR 2 2 2 B B B N
JUMP AND JSBR EXECUTION, 40¢+,

ROM
987654321

o0F00B 2
AAO7E0GBA
CA001 4

L8
JS

FIELDS
STACDXFYM21ZNK

0LF0002 02
2LA007 206804
0LADCOO0L 04

COHMENTS

T=PC; F=2
AR=T} Ss=FF
pPC=A

v

PR SR N TN S TR SRR S TN S R T BEE R AT NEE R TN SEC NN B BN R A
ABORT TRAP ROUTINE,

TRAP CONTINUATION FOR LEVELS FIVE AND SIX,

 ROM
087654321

oF0A 8 2
pACO2 4

0ACB3DS2C
1908FD6 2

2 0 367 0

0AOBE 4

4A0 100B2-

2608 A 1

L8

16

1LFo0B

FIELDS
STACDXFYM2iZW

fiLFo0A 8 02
0LA0O0002 04
0LA00BO3D5214

- 0A900B 306 02

10 00 0 67 00
oLAOOB 2 04
2LA00 0100B02
A O}

FOORIE T T TR R S S S S TR RN S T

INSTRUGCTION TRAP-ROUTINE,

ROM
987654321

6A0020F 24

4F0930FSY

pAcB3D4acC

LB
15

FIELDS

' STACDXFY”Z!ZN

3LA000020F204
2UF0090 OF501
OLAQOB03D4214

COMMENTS

T=FA; RESET BRES
PCaT '
FB=0050; ENABLE CPU#
T=FB+0060 WITH CPU¥
SRLO .
FB=T

TaA; S=RS

Aa=FB} HWRITE

T EE B AR 2R 2R BN R R N

COMMENTS -

PAGE 014

pPC=T; BUS CYCLE (I5)

AsIR; S§=16
FBs0040; ENABLE CPU#
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XR  LEVEL FOUR INTERRUPT REQUEST FROM

e d

&

ROM

0FD  4FO0A 0092
OFE  0A002

T2 I N A

GV

o2

£D

ROH

4

L R B N K RIS K S B REE T N AR

NM  NOT IMPLEMENTED. OR ILLEGAL TRAPJ

Q87654321

OFF 4F3A OFAZ

AMTO T ODVAU S LN ped

0 i

FFFE

FF FF

FF FF
FF FF
FF FF
Co Ci
DO D2
FF 40
16 88
Fi F2
9F E3J
19 3D
29 2C

FF 98

FF FF
OF iF

EHD

2
FF
FF
FF
FF

FF
C3

D&
FF

BA
F3
£S

A

FF

96

FF

2F

ADR 087654321

L8
XR

FIELDS

STACDXFYM21ZW

2LFO0CA

0LA00002

00902

04

WAIT,

COMMENTS

TaFA3 SsNE

PC=T

@ & & ¢ & & b & b b

PAGE 015

FIELDS
LB STYACDXFYM21ZW COMMENTS
NM  2ULF03A ~OFA02 TsFA; S=I5 NEXTY
TABLE ROMS
3 45 6 7 8 9 A B C D E F. .
FF ~FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF.FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF
€4 €5 C6 €7 CE €O C1 €3 C4 C5 C6 C7 CE
D6 D8 DA DC DE DO D2 D4 D6 D8 DA DC DE
71 40 44 FF A5 FF AQ FF 71 40 44 FF A5
84 4C 88 8A BA  7A 7A BS FF FF FF FF FF
¥4 - F5 F6 F7 F8 ~ F9 FA FB FC 'FD FE FF FF
E6 E7 E8 E9 DE  OF E3 E5 E6 E7 EB E9 DE
30 3D 3D FF 3D 25 52 FF 52 52 52 FF 52
FF 2F FF FF FF .28 FF FF FF 2€ FF FF FF
BO EF S8 96 9C FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF
3F  4F SF 6F 7F  8F 9F AF CF DF EF FF

BF



