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_ ,---·- ---·---- _____ 1_2 _________________________ ! ___ ------- REVISION HISTORY --------·- --- • 

• 

13 ···············~-~-~--··~---~·~······~·-····-·-······ 14 
15 
16 
17 
18 
1g 
20 
2t 
22 

• VERSION "oo •• 30 AUG 7q ... ORIGINAL RELEASE * 
• VER S J ON ~ 0 , •• 1 J FE 8 _ AO • • • FOUR W IRE_ CORR_ WALK A ND * 
• 
• 

EXTENDED EMERGENCY CORR• 
WALK CAPA8IL!TIES ADDED• 

• VER S I O r;J A O 2 • • -S() S E. P ~ 0 • • • ~()11 IFJ E _p T O F.: N A. A l E H ~ C • 
• 
• 
* 

TO REMOVE A~V HC WHIC~ • 
REQUESTS INITIALIZATION• 
FRO~ COf.lRJDPR MASKS • 

--~ --------------- ---- -
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2a 
25 
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26 
27 
2A 
2q 
30 
31 
32 
33 
3/J 

35 
36 
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• CURRENT HFC SYSTEM MEMORY MAP * - --- --- -- - -- ---------- --------------- -

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

0000 • OOlF 
0080 • OOFF 
1000 • 13FF 
3000 • 3001 
llOOO • 6001 

FOOO • F7FF 
FAOO • FEFF 
FFFO • FFFF 

-- - -- ---· - ·---

INTERNAL MCb801 l/O REGS 
INTERNAL iHM 
EXTERNAL QAl-1 
B•BUS ACTA 
A•8US ACIA 

fCWOPS 
.. HFC MAIN 

INT. VECTORS 

-·---·---- --·-··---·- --~------~-------~~- ------------------·--·----------- ·-·-----·---- ~---- -· - --------- ----- ·------ ----------·-------·----------------- -- --·--- ------- -· --·· 
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• 
coo t3:24 

~A 
,JAN ?.7,'A4 

.... _3q . 
LIO 
41 
4i? 
43 

0000 
OOQJLJ>QQ1 
0001 0001 

/J/J 0002 0001 
45 0003 00Q1 
{J(, 0004 0001 
47 0005 0001 
,~ 8 
tJ9 

0006 0001 
0007 0001 

PlPD 
P200 
P111ATA 
P2QATA. 
P3DD 
Clllf)O 

P3QATA. 
PtlOATA 

50 • 

MMC 

ORG 
RM9 
RM8 
RMB 
QIJJ8 

RMR 
R~AR 
RMI., 

RMR 

.. 51 OOOA .0001 ._.TMRCSR RMB 
52 0009 0001 TMRH! R~B 
53 OOOA 0001 TMQLO RMS 

-----·--· _'" ___ ,, ___ ~---------- ~-~ 

MbBOl/~6803 MPU ASSEMBLER PAGE 

$0000 
J. 
1 
1 
1 
1 
1 
1 
1 

..... j 
1 
1 

··-·--·-- PORT i.nATAQlRF.:CJIQI\J 1u:G 
PORT 2 OATA OIRECTION REG 
PORT 1 l)ATA 

.... PORT_.Z Q.AiA 
-•NOT USE!') 
••NOT USEO 
•--NCH lJ~ED 
••NOT USED 

.. TIMER CTL/STAT_Rf:fi ···-· 
TIMER HI•6YTE 
TIMER LO•AVTE 

_.51.J Q O O 8 .o O O 1. . . I.QC_ltl . ___ RMR. ···-· ..... 1 ... ·-···· -~-· ... -~ TMR 0/F>_ . .CMPR REG.Hl.•BYlf 
TMR 0/P CMPR REG LO•BVTE 
TMR l/P CAPTUQE REG H!•BVTE 

' 1 
{ .,, 

• 

• 

55 OOOC 0001 TOCLO RMR 
56 0000 0001 TICHI RM8 

.... 157. 000E .0001.~ _ TICt..JL RMR 
58 OOOF 0001 P3CSR RMS 

59 * 
6 ri .o o 1 o. o o 01 -··· .~lOB!-iB 
61 0011 0001 SIOCSR 
6? 0012 0001 ~IDROR 
.~ 3 O.QJ ~ o QQ 1 $ I o T OR 
&4 0014 0001 RAMCR 
65 
66 6000 
67 6000 0002 
&8 3000 
"q 30.0 Q f) 0 0 2 
10 
71 
72 
73 

0000 
0001 
0001 

* 

AHACSR 

BHACSR 
. . 

• 
CSR 
RDR 
T f)Q 

.. R~1R .. 
RMB 
RMB 
RMB 
RMB 

OPG 
Rlv18 
ORG 
RMR 

EflU 
E':l U 
EQU 

1 
1 
J 
1 

....... u,,~.11.e C~PT.Rf:r; J,,Q•.BVIF 
PORT 3 CTl/STAT REG 

···············-·L···--- -··-·SID.RATE/MOnE CTL. REJ,i .. 
1 SIO CTLISTAT REG 
1 S10 RCV OATA REG 
J ~LO }(~J QAJA. REG 
1 RAM/EPROM CTL REG 

$6000 ... HAC AClA II 8!JS•A 
?. 
$30(10 HA.C ACIA // 81.!S•B 

2. 

0 CH./STAT REG 
RCV DATA REG x~H -~-- - -- --- ----- - - -·----· ·--

1 DATA REG 

·····-···········--·•-····--~--~~~-~--
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76 
77 
78 0080 
7q 0080 
80 0081 
81 OOA2 
82 
8 "3 
84 
85 
86 
87 
A8 

0083 
0085 
0086 
0087 

0001 
Qt) 01 
0001 

0002 
0001 
ooot 
0001 

aq ooaa 0001 
qo ooaq 0001 

* 

tOTMR 
DLYT!vlR 
SUNT'vlR 

* 
* 
TOTA 
IOTC 
IOCKSM 
IOWAIT 
* 
HCIST 
HACtST 
* 91 qz OOAA 0001 SPNUM 

q3 
qq 

·gs 
qt, 
97 
98 
gq 

100 
nn 
102 
,. 0 ~ 

···Toii 

OOAR 0001 CTR 
OOAC 0001 ~ACENA o--o-at,-~-·o 0--0-2-·------ FR Cf~--. 
008F 0002 TEMP 
OOQ1 0001 CO~ASK 
0092 0001 . INZPHZ 
ooq3 0001 FCWFLG 
0094 0001 ECWPHZ 
oogs 0002 - -·~cwr~{R. 
0097 0001 CWTYPE 
OOQA OOOJ ~PnL8F 

* 
105 ooqg 
10& oogq 0023 
107 . OOF;C 
108 OOFF 

HCtBUF 
HACl8F 

·sfKLI~- -

10g OOFF 00(11 HFCSTK 
- -- - - - -- ----

MMC M680J/M6803 MPU ASSEMBLER PAGE 5 

INTERNAL RAM * - ·- ·-•---·- ·--·---·- ----------------- --------- --- -----

ORG 
RMB 
RMB 
t?M8 

RMR 
RM~ 
RMB 
RMl:3 

RMA 
RM~ 

RMA 
RM~ 
RM8 
QM~ 
RMB 
RMS 
RMB 
RMB 
RMB 
RMR 
RM8 
RMq 

EQU 
RM~ 
EQU 
ORG 
RM" 

$0080 
...... 1 

1 
1 

2 
1 
1 
1 

1 
1 

HIGH SPEED 1/0 TIMER (833US) 
--HIGH.SPEf') ot[AV TIMER -

LOW SPEED SUN TIMER (53.3MS) 

I/0 TRANSFER ADDRESS 
l/0 TRANS~ER COUNT 
J/0 CHECK•SUM 
0: PGM WATT FOR I/0 CMPLT. 

""'1= I/0 COMPLETE 
SP-RIAL I/0 STATUS .;;. He INiiUT 
ACIA I/0 STATUS•• HAC INPUT 

-- - -- - " "- -"----"-- ~~-

1 STATUS POLLING HCj 
1 COUNTER TE:MP CELL 
1 ~t:HAC TIO ENABLED, +:NOT 

--- __ 2_______ ·- MOVE RTN FROM- A'.)OR 

2 MOVE QTN TE~P SAVE SP 
1 A/8 SEP COMPL. MASK ,., .... -~H-1•-- --"-- -·-- --·-··---- ---- -y-~fl T PM As E -- --- ·-----------
1 +:OISA8Lf ECw 

.... L........... E.,c.w •. oPg PHASE: 
2 
1 
1 

* 
35 
* 
$00FF 
1 

$TAT POLL r)/P RIIF 

HC INPUT RUFFER 
MAC INPUT SHARED WITH HC INPUT ~UF 

HFC SYSTEM STACK 



-- - _____ ,_ ·--- -------·----·------ ------------ --------~--------------·-------~ 

COO 13:24 JAN 27,'84 MMC ~6A01/M&A03 MPLJ ASSEMBLER PAGE 
t 11 
112 

>,------ --~---so----------<. ~!~ 1000 

---

115 1000 
116-1000 6602-
117 10oz 0002 
UR 
11g 
1.20 ,ooa 0009 
121 1000 0004 
1?.t? 101 t 0009 
12~ 101A 0009 
124 1023 0004 
125 1027 0009 
1?6 1030 0009 
127 1039 _Q004 
128 1031") 0009 
129 101H, 0001 
130 ,.047 0009 
131 1050 0004 
132 1054 0009 
133 1ost, 0009 
134 --fO&b "(f0-(f4 
135 106A 0009 
13h 1073 oooq 
137 107C 000tf 
13~ ,_oao oooq 
139 10A~ ooot 

---

* EXTERNAL RAM * ---------·--- - -------~-~---·----------

ORG 
HFCRAM F: ~I_J 

PR t Bl IS R!\118 

ALTBUS R MA 

* 
* 
ACULP RMA 

RMR 
BCIJLP QMR 

ACLLP RMA 
RMR 

BCLLP RMS 
ADEL.TA RM8 
AC~NFLG RMB 
BOELTA RM9 

BCL"1FLG RM8 
CCU LP RMB 

-·-·- - ... 

RMB 
DCULP RMB 
C~_LI..P RMB 

RMB 
')CLLP RMB 
CDELTA RMl3 

$1000 
• -- ------ ----------"··---- ----···----------------------- - ·-----

2 
2 

g 

4 
q 
q 
IJ 
9 
9 
I.I 

9 
1 
q 

4 
9 
q 
4 
q 

I\DOR PRIME ~us 
ADDR ALTERNATt 

A•CORR. WPPfR LIMTT PT. 
** MAINTAIN SPACING 

a .. toRR. UPPER LIMIT PT. 
A•CORR. LOWER LIMIT PT. 

•• MAINTAIN SPACING 
a;;cor:fli. --c6wER Cii-1Tt Pr. 
A•CORR. OELTA X,V,Z 

__ __!_!___'!'_ = _ C ~ _ GOIN GJ __ E LS F.' _ NOT_ 
B•CORR. nELTA X,Y,Z 
+: Cw GOING; ELSE NOT 
C•CORR• UPPER LIMIT PT, 

-- - -----.i--MAtNTAIN-SP~CI"lG ____ ~------· 
O•CORR. UPPER LIMIT PT. 
C•CORR. LOW~R LIMIT PT. 

- ** MAI~TAIN SPACIN~ -- - -- -- - -
D•CORR. LOWER LIMIT PT, 
C•CORR. O~LTA X,Y,Z 

- -ctiNFLG RMS 
q 

4 
9 
1 

- **+:cw G-btNG; El.SE-NOT­
O•CORR. DELTA X,Y,Z 
+: CW GOYN~J ELSf NOT 

1')0E:LTA RM~ 
!"lClAJFI__.G RM~ 



• 

• 

• 
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27, 1 84 MMC ~bBOl/46803 MPU ASSEMBLER PAGE COO 1 'H24 JHJ 
141 ·----~······················~~~.-~ ..................• 
1 IJ2 • HC COMMAND BUFFER * -- -- - -- --- ---------· ---- - ·-

143 
144 108A 0001 HCMDRF RMR 1 COMMAND MODE 8YTE 
1 IJ5 1_0E3R ___ ql2_()_3 _____ §_~--- ____ --~~~--- ____ 3 __ __ ___ ~JJ_f~\.l~C X •CQ_O~O 
146 108E 0003 SY QM8 3 SUNVEC Y•COORO 
147 1091 000~ sz RM8 3 SUNVEC z-coo~o 

4 14~ 1094 0004 ACWMSK QM~ ~~W• CMD MA§K CORRIOQR•A 
3 149 1098 0003 ACWTX RM8 C.~. A X•COORD 
~ 150 109A 0003 ACWTV QMA C,W. A Y•C00RD 
3 1 51 109 E'. 0 0 0 3 AC l.v T Z R "'18 ~ • W • A Z •GOO RD 

4 152 10A1 0004 RCWMSK QMR C,~. CMD MAS~ CORRIDOR•R 
3 153 10A5 0003 BC~TX RMB C.W. 8 X•COORO 
3 t sa t9~~- _OQPI BClNTv RMR ____ c.w, ~ v-cooqo 
3 lSS \OAB 0003 BCWTZ RMB C,W, B Z•COORD 

4 15& 10AE 0004 CCWMSK QM8 C.W. CMD MASK CORRIOOR•C 
i~H 10R2 0003 _CCWTX___ RMB ·-- ___________ c.w~ !;__ ~ .. ~OOQD -~-

3 158 10R5 0003 CCWTY RMR C,W. C Y•COORD 
3 159 1088 0003 CCWTZ RMB C.W. C Z•COOQO 

4 1&0 1088 0004 ____ l)CWMSK __ R~~- --- ----- ______ c,w. __ CMD _ _M!\S_t< CORQJOOR .. r, 
161 10~F 0003 OCWTX RMB 3 c.w. ~ X•COORD 
162 10C2 0003 OCwTV RM8 3 c.w. D Y•C00RD 

7 

163 __ 1 OC5 __ o O O 3 _______ DCWT Z ----~ ~':!__ -- _____ 3___ C • w II I) Z •C OORO 
16a 10C8 0004 HCMOMSK RM8 4 . . SEAM PTNG & Al/tL PTNG CMO MA 
t&S 10cc 0002 CMOAZ RMH 2 COMMAND AZIMUTH 
166 _tQ~ __ [ __ ~_9_Q_?_ _____ CMOEL__ __Q~R__ _ _ ~------- COMMA NO ELEVATION 
1&7 1000 0003 BPX RMB 3 SEAM ~i~G X•CO0RD 
168 1003 0003 RPV RMB 3 BEAM PTNG v-cooqo 
1~q \006 0003 RP7 QMR 3 BEAM PTNG Z•COO~O 
170 * RMB 1 ** CHECK•SUM 
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con 13:24 JAN 21, 1 A4 M680t/M6R03 MPU ASSEMBLER PAGE 
172 ····················~-~~-~········~·--·-·~~---···~--· 

.171 
174 
175 
17(, 
177 
17A 
179 
180 
181 
18~ 
183 
184 
tB5 
186 
187 
taij 
1eq 
1qo 
J .. ~1 

tooq 0002 
10O~ QQQ4 
10DF 0002 
101:1 0002 
tOE3 0002 
10~5 0002 
10E7 0002 
l OE:.9 0 0 O? 
101:8 0002 
t0ED 0002 
!Off QQQZ 
tOFt 0002 
10F3 0002 
l QF'i QQOZ 
10F7 0002 
1 os=-q oo o t 

1q2 10FA 0001 
193 10FB 0002 
\.9ll ..... ~. ····-··-· 
1cp5 10Fl) 0004 
1 g,., 11 o 1 oooa 
197 1105 0004 
198 110g OOOlJ 
199 U.OD OOt)t.l 
?01"1 1111 f'.11)/'\1.I 

201 
,?Or>, 

203 
? 0 LI 
?OS 
?Ob 
?1')1 

1.l.\5 fl()flt! 

111.q 0004 
11 tf) (H)()l.1 

1t?1 oooa 

tl?.5 nont 

• 
HACSTAT 
CRMA$K 

HFSTAT 
HFCMRTN 
* 
HFMQOE 

* 
UPHCS 
0NHC$ 
t~Rp~~'1CS 
HCPC~ 
~ADHCS 

CO~ARS 
CORAC$ 
cePADS 
• 
~~IJ(;Tt-..1Q 

MFCSTATUS RESPONSE .. BUFFER~ .. ~-·-···----•-

RMB 
RMR 
RME'.I 
RMR 
~MR 
RMR 
RMB 
Rl\413 
QMB 
QMl3 
Q~B 
RM8 
RMB 
RM8. 
RMB 
RMS 

RMB 
RMij 
RMB 

RMR 
R,.,,q 
R M!3 
RMij 
RMB 
QMR 

j;~.iM>1 

Ri,H3 
pr.~~ 
R s,F3 

2 ** HAC STATUS OUTPUT BUFFER 
a ..... ···-······· COMMANO .... RFSPONSE t.1A,~I< 

2 

2 

2 

2 
2 

2 
2 

2 
.... .?. 
2 

HC N STATUS WORD 
CURAZ 

... .C1JQE_t,. 
HC N+1 STATUS WORD 

CURAZ 
_ Cl.JR gt,, 

HC N+2 STATUS WORD 
CURAZ 

···---··CUREL .... _ 
HC N+3 STATUS WORD 

2 CURAZ 
......... .2_ ... ···--············--. _._.J!UR EL 

2 HFC STATUS WORD 
1 

J -
1 
2 

4 
a 
a 
I.I 
lJ 
a 

' 

HFC COMM~NO RETURN BYTE 
• ... C.HECl(SUM .. 

HFC MOOE'. 
** MAINTAIN SPACING 

-~---

32 R!T MASK OF 
32 I;! T MASI( OF 
3_~ fi!T. ~:ASK QF 
3? 8IT MASK OF 
32 ijJT tJ.ASl( OF 
32 BIT MASK Q• 

UP HC 1 S 
CL.LP HC I S 
C •'!J ,9N HC 1 § 
POSN CMPR'S 
!HO HCS 
C.W.UP I-IC 1 S 

A en~~ ASST~~ MASK 
A CORR ASSIG~ MAS~ 
C CORR ASS!G~ MAS~ 
D coqq ASSIGN MAS~ 

USF.O If'J ~!::ST ART 81JS Si,'JAP 

8 



coo t. 3: 2 a 
209 
210 

• 211 
212 
21~ FFFO 
2 1 l! FFFO 
?.1 "5 FFF',? 
216 i::'Fr: £1 

21. 7 r:Fr: ,-. 
216 r:F'J:' ~ 
21q FFFA 
220 FFFC 
221 FFFE 

• 

• 

JAIIJ 27,'84 MMC M6B01/M6803 MPU ASSEMBLER PAGE 

·---~----~---~--··-~·······~~~··············-········ 

FOlF 
F017 
F000 
r: t BC 
FOBS 
F' t BC 
F1BC 
Fl8C 

* 

* 

INTERRUPT VFCTORS 

ORG 
FOB 
FI) 13 
FOB 
FO~ 
F08 
FOij 
S:-1)8 

F n'3 

$FFFO 
HCIOI 
TOF 
TIJC 
HFCINZ 
HACtOI 
HFCINZ 
HFCIN7. 
MFCINZ 

* -- - -------------~---

SERIAL.. t/0 
TIMER OVERFLOW 
r IMER 0/1) C~PT_, 
** TIC NOT USEO ** 
IRQ FOR ACIA 1 S 

RESTART VECTOR 



--- --·-·-·--- ··-·--- -----·-- --·--·------------- ------~------- - -----·---------------·----

COO l3:2a JAN 27, 1 84 MMC 
ORG 

M6801/M6801 MPU ASSE~BLEQ PAGE 10 
223 FOOO $FQOO HFC ROM O~IGIN 

···-~·············~~·······~-~--··~-··~······~----··· , 224 ,. .. ~~; ---

--- ·----------- ------ - ---- . 

• 

• 

227 FOOO 
22A FOOO 96 
229 F002 86 
230 F004 98 
231 FOO~ 97 
23?. FOOS fH, 

08 
04 
08 
08 
80 
03 ?33 l='OOA ?R 

230 FOOC LU 
235 FOOD 97 
21~ E OOf __ 9E> 
237 F011 213 
238 F013 4A 

80 
81. 
03 

~ I'L F O 1 4 g 7 ~J 
240 FOl& 3R 
241 
24?. 
243 
244 
2lt5 
2lH, 
2a1 
21,H\ 
249 
250 
251 
252 
253 
2sa 
;:,155 
i:?'56 
257 
258 
2'5q 
260 
261 
26?. 

F017 
FOt7 "H, 08 
F01q 96 09 
F01A 7A 0082. 
-- - ·--·----------------· 

F01E 38 

F'OlF 
nr=, A~ 
96 tt 
1 6 
2ij 06 

F01F 
F021 
F0~3 
F02'1 
F0?6 4A 
F027 
F0?8 
r:op A 

1.18 
?B 20 
CA 40 

* rnc TIMf.R OUTPUT CAPTURE ROUTINE * 

············-···········-··------············--······ TOC Eau 
LOA A 
LOA A 
ADn A 
STA A 
LOA A 
.f3Mt 
OEC A 

STA A 
CKDT~R 
-··--· -- . - l.Q~ A 

'3M! 
OEC A 
ST_A A 

XITOC RTI 
* 

• f~,fRc SR - -- ------c L-ETlf T nc- I ift--FiYf--If\f C r'L / s TAT 
#$04 
TOCHI ------ -------

T OCH I 
JOT~R 
CKOTMR 

IOTMR 
OLYTMR 

----- - ---~----·---

X t T OC 

IJPDATE TOC REG RY $0400 

BRIF NOT 

DEC~ TIM~R CEI.L 
CHECK IF TIMEq RUNNING 

- BRIF NOT 

OLYTMq 
--- ----·-----·-- --·-··"-

___ D_E_CR_ TtMER_ CELL_ _ _____ _ 
EXIT INT LVL 

*·----·································---··----·-··* -- --·---. -·------·----------------·-··-·- .. ------------- -- - ------- -- ·--· - --- ---- ---· -

* 

TOF 

• 

I-IC ID I 

TOF TIMER OVERFLOW ROUTIN~ • 
E'.l'lll 
LOA .A. 
LOA A 
?IC 
RT! 

EQll 
LI">~ 
l !)A A 
TAA 
RMI 
ASL A 
ASL ,A 
~MI 
(HU R 

* "''·~··· >S-•--'•- - --·--··-·--·-- ---·----···--· 

TMRCSR 
TMRMI 
StlNTMR 

* 
lOTA 
SIOCSR 

I-IC t f\.t 

HCOUT 
#$40 

ClEAR TOF RIT IN CTL/STAT • 
REG TO CLEAR INTERRUPT 
DECR SU~ VEC TIMER ---- -- --- -~-·-· ---- ------·--------- -

----Sf-f UP x -w!tH xfRADf\R 
REAO/CLEAq CTL/STAT REG. 

8RTF-RCV OATA REG FULL 

0RIF XMT OATA--RECfE"-1PTY 
SET ERROR BIT 



• 

• 

• 

-~------ --- -----~-------- --·----------------------·-·--------

COO t3:2a JAN 27,'84 MMC ~6801/M&601 MPU ASSEMBLER PAGE 1 1 
264 
265 _____ ! __________ ~_C:JIVEQ __ F!_IJ_fFER FULL J~JTERRUP!_ _ _ ______ !_ ----~ --266- -------------- - ............................................... ., ......... .., .... -.---.-........... . 
267 F02C DA 68 HCIN ORA 8 
2f,6 F02E D7 88 STA A 
26q F630-7A 5687 ____ --------DEc 
270 F033 q6 1? LOA A 
27! F035 06 85 LnA A 
272 F037 28 Qq 9M! 
273 F03q A7 00 STA A 
274 F03R C6 02 LOAR 
275 F03n ~7 80 STA 8 
216 F03F 08 INX 
277 FOGO OF 83 STX 
27A F042 98 86 HCiNST - AOD A 
27Q F044 q7 86 STA A 

HCIST 
HCIST 
IOvJAIT 
S I(HH>R 
IOTC 
HCINST 
O,X 
#2 
fnTMR 

IOTA 

SAVE SE~IAL I/0 STATUS 
- rn:[ TA SK MSG- IN -PRCf(;1fEss 

GET BYTE FRnM RCV DATA REG 
lCFR COUNT 
BRTF TC EiPfRF:O ~ OON 1t -STORE 
STORE BYTE IN INPUT BUFFER 
'~b~ TO 2_.s Ms 
TELL USER STILL RCVG MSG 
UPDATE )(F'l:UOR 

fOCKSjf - . - A-CC UM CHECK•SIIM 
IOCl<SM 

280 F046 7A 0085 DEC .. ____ !OTC ____ . UPDATE XFRCNT 
~~ --··· ---·---·· __ , 

281 F049 38 RT! 
282 
283 
284 

······~~--~-·~-~···········~···~··········~-·--~·~··· 
1r TRANSMJTTE:R BUFFER EMPTY lNTERRUPT 

---------· ----- .--·------ --- ------· ----- ·-------- ----- - ------------------ - - --

285 F04A HCOUT 
28& F04A 06 85 ---- - ··----- -----"----.,------------------·--·-----·--
287 FO!IC 2ij 18 
288 F04E 27 OD 
2'3CJ F050 46 00 
2rfif -F os-2 97 1 3 
291 FOSI.I g9 86 
?q? FO«;~ <:17 ~~ 

293 FOS~ Olf 
;?94 F059 DF 83 
?95 F05R ZO 05 
29b s::oso 
2•H F050 96 86 
2q8 F05F 40 
29g F()f,0 97 13 
3no F062 5A 
301 F063 07 85 
:foi ~01:is 3R 
~03 F066 
30« F06~ R6 02 
30':5 F068 97 80 
301) FO&A 8n OA 
307 F06C q7 11 
3 0 8 F O ,:, E r A /Yo 8 7 
309 F071 38 

HCOCKS 

Hcrixn 

HCOOUN 

EQU 
LOA B 

-·- -- --- ~----- ·--- ------
8 MI 
13EQ 
LOA A 

--· "'·-·----~--

ST A A 
ADD A 
STA A 

INX 
STX 
SRA 
F'. t)U 

LDA A 
i\lE:G A 

.. -STA A 
nEc F-i. 

STli q 
RT! 
fQU 
LDA A 
STA A 
LOA A 
STA A 
OEC 
RTI 

1'r 

JOTC 
HCODUN 
HCOCKS 
O,X 
SIOTOR 
IOCKS'-1 
IOCKSM 

IOTA 
HCOXIT 
1'r 

J.OCKSM 

lOTC 

* 
#2 

- fOfMR···-
#$0A 
SIOCSR 
IOWAIT . 

HC OUTPUT INTERRUPT 

BRIF OATA & CKSUM ALREADY 0/P 
BRIF CKSUM NEXT 
GET NEXT DATA 8YTE 2 GO OUT 

. our~DT T6 ~MT DATA -EG 
ACCUM CHECK•SIJM 

FORM 2'$ COMPL. CHECK~SUM 
-crcrr;:,ur-rtr- xl-4t o Ar•· R Er; 
U?OATE 'l'~RCNT 

ALL DONE MC OUTPUT 
ALLOW LAST'~YTE 2 GFT OUT 

OJSA8lE INT$ 
- -·-rt.LL ·us ER. to ··coNTINUE 



• 
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311 *············~~·········-··---·~---~··········~·-···· l1.~ 
313 
314 F072 
315 F 01a DE_ 
31& F073 86 20 
317 F075 97 8'5 
3 1 A F o 1 1 c E o o_~ 9 
31g F07A OF 83 
320 F07C 4F 
321 f07D 9786 
322 F07F g7 A7 
323 FO~l 97 88 
3-2~- IQ61 __ ~g_ QZ 
325 FOAS 8A 80 
326 F0~7 cp 0? 
3_21 FO~CJ -~& _lL 
J2~ FOBR 9E, 1? 
329 F0Rn 86 1B 
,io F O ~ f 9 7 Lt 
331 J:091 OE 
332 FO<n 39 

. , 3 3 . _ _ _ _ --- ~ 
334 
335 
33& 
337 
338 
33q 
340 
3tl1 
3/J,?. 

31.13 
341.1 
3tJ5 
346 
347 
3'18 
31.19 

F09.3 
F093 OF 
F094 97 _65. 
FOQ& DF 83 
FOCJ8 4F 
FO(}q 97 !36 
FOCJB 97 87 
FOCJO 9& 02 
f()9f 84 7F 
F0A1 97 02 
F0A3 <H, t 1 
F0A5 96 12 
FOA7 86 OE 
F()A9 r;n 11. 
FOA9 QF; 

3'50 F"OhC 96 
351 FOAE 2A 
352 FORO q1, 

353 f:"082 2A 
354 F08ll ~l'.l 

87 
FC 
80 
FC 

HCRO 

• 
1-!CWRT 

* 
HCWATt 

1-4C~JA T? 

EQU 
_ _$ET 

Ll')A A 
STA A 
l. o l( 
STX 
CLR A 
STA A 
STA A 
STA A 

L.IJC" A 
ORA A 
STA A 
LD" A 
LOA A 
LOA A 

-·- STA A 
CLt 
RTS 

e:ou 
SEJ 

. SJ~ A 
STX 
CLR A 
§TA A 
STA A 
LOA A 
AMn A 

A 
A 

STA 
LOA 
LOA A 
LOA A 
STA A 
CLT 

LOA A 
8Pl 
LOA A 
8PL 
QT$ 

• START•UP A READ OF HC 
.. __ ____ ___ __ _ _ PR OH l B I T _ F IJ N N T E S__ _ _ 

#32 
rorc 
#HGJ~UF 
IOTA 

lOCJiSf\1 _ 
IOWAIT 
HCIST 

HC INPUT RUFFER SIZE 
SET UP MAX INPUT XFR CNT 

-- -~-~ ------

SET UP XFR ADOR 

lNJT J/0 CHECKSUM 
TELL USER NO ~VTES RCVO YET 
CLEAR STATUS ALSO 

_____ P 1 0 A T A_ _ _ _ __ ___ _ _ _ _ 
#580 SET BACK TO RCV MOOE 
PtDATA 

_ Ji I Q.C .SB__ ___ _ __ _ 
SlOROR 
#!H8 

RE AD/ C LE.~R __ _S IAJ'll~L -· _ 
REAO/CLEAR RCV OATA REG 
RCVR, RCV•INT & WAKE•UP 

_ JU O_CSR __ -~_ET MOOE: _J'lEJUQ t.)f\/lCE _ 

* 

___ IOTC __ _ 
IOTA 

___ I.QCK~M 
.lOWAIT 
P10ATA 
#$7F 
P1DATA 
SIOCSR 
SIORDR 
#SOE 
S!OCSR 

tOWAIT 
MCWATj 
IOTMR 
HCWA'T2 

RE .. ENA8LE INTS 

START•UP A WRITE TO HC 
PROHIRIT FUNNIES 

_SET•UP XFRCNT 
SET•UP XFq ADDRESS 

EN~JH-~ 1,.J f\lE:_ DR 1 VER 

READ/CLEAR STAT REG 
RE AO/ Cl..j::,A 'L ~_C:\J n AT A 
XMT & XMT•INT Ol\l 
SET MODE SEQIAL I/0 
1ST INTERRUPT NOW 

~AIT TILL I/0 DONE 
- - - - -

REG 

01:V!CE 

WAIT TILL LAST RVTE OUT 



• 
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356 
357 * HAC I/O ROUTINES 

------------- ~------- * -- -··---- -- ------·-- --
358 •················-···-·---·--------··········------·· 359 
36n 
3nt 
362 
363 
364 
365 
366 
3~7 
36A 
3&9 
370 
371 ,i~ 
373 
374 

FOB5 
FOR8 
FORA 
FOBC 
F08F 
F0C1 
i::-oc2 
FOCQ 
FOC5 
F0C7 
F0C:9 
FOCS 

FOR'5 
F'E 
A6 
?.B 
FE: 
20 
4U 

1000 
00 
0 '5 
1002 
0,, 

2'5 OR 
44 
?S OA 
86 53 
A7 00 
36 

375 FOCC r:F, 01 
376 FOCE BD 16 
377 FOOO 38 

* 

HACIOI 

HACJ 

ACRST 

* HACIP 

.. _17~ ------ --- * 
379 F001 Db 85 HACOP 
380 F003 28 05 

... 3 8 1 _ F O D 5 --~ 0 _2 1) 
382 r:'007 A7 01 
383 FOi)() 38 
ll3tl 
3lf'5 
386 
387 
368 
389 
3()0 

FOOA i:Jb 01 
FOOC 'H 80 
F' ODE Bn 12 -· - ·- --·-·-·-·-··-

l='Of O 4.7 00 
F0f2 1A 0087 
• OF:'5 38 

* 
HAcotJ;;r 

HACIOI 

EQIJ 
L nlt 
LOA A 
RMI 
LOX 
BRA 
l,SR A 
8CS 

_!,,SR A 
acs 
LOA A 
$J'A A 
RTt 

LOA 8 
asR 
RTt 

LOA fl 
8MI 

J3SR 
STA A 
1-'Tt 

LOA A 
STA A 
LQA A 
STA A 
OFC 
Rll 

HAC l/0 INTERRUPT HANDLER • 
* 
PR!BUS 

.. csR,lC 
HA.Ct 
ALTRUS 
AC:RST 

HACIP 

HACOP 
#153 
CSR,_~··· 

ROR,X 
HACIN 

IOTC 
HACDUN 
HACOUT - ------·----------· ---·--·~ 
TOR,X 

# !. 
TOTMR 
#$12 
CSR,X 
IOWAIT 

GE'T ACIA ADOR 
READ STAT REG 

"'-·---- --- -- ---

BR IF INTERRUPT 
OFF OTHER ACIA 

8RlF RCVR DATA ROY 

8RIF XMTR REG EMPTY 

RE'.1'Q .. O~T ~- BYTE: .... 
PROCESS 

8RlF LAST INT 
Gf!_r-.t~~! JtV_J E __ 
t,JRITE TO AC!A 

ALLOW TIME FOQ LAST BYTE 

OFF !NT~/ R~S LOW 
TELL USER GO 
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392 •--·········~·-~··--·--·-··-··-·~~~--~--····--······· '> _________ _193 _ ____ _ ---------~-------- --~AC __ gE(l_g_IVER _BUFFE~ FULl tNTfRRUPT ____ • 
;·• 3q11 . *·"'·"'·-···-.·. ------------···· ............. ., ...................... . 
1

. 395 FOE& HACJN EQU * INPUT PROCESSING 
. 3CJ6 F0E6 OE ~-' LQ_X _ l9!_A__ _ -~Fil ~{)Q~J:~~ 

3Q7 F0E8 9A 89 ORA A HACIST 
396 FOEA 97 8Q STA A HACIST 
3qq ~OfC 7A 0087 DEC tOW~!T 
400 FO~F 9& 85 LOA A IOTC 
401 F0Ft 28 09 B~I HAJNST 
llO~ FOF3 E7_ 00 STA B O,X 
403 FOF5 86 01 LOA A #1 
llOU FOF7 97 80 STA A t0TMR 
'! 0 S F O F 9 0 8 HJ)( _ ___ _ 
406 FOFA OF 83 STX IOTA 
407 * 

SET HAC INPUT AClA STATUS 
T;t.L_ us~~ ~sc; J"J flROGRESS 

OVERFLOW•• DON'T STORE DATA 
STQ~ER~yo ~ATA BYTE 

.s TO 1.6 MS 
--·-------- - --- - ----

UPDATE XFR ADDRESS 

~_()8_ FOfC l)R 86 HA!NSY AOO_B 
STAB 
DE'C 
~TS 

__ I O C K S M .. _ _ _ _ __ _ __ _ __ _______ __ ___ _ _ _ _ _ _ _ 

409 FOFE 07 8f.! 
410 FtOO 7A 0085 
atJ Ft03 39 
/J 1 :! 
413 * 

!OCKSM ACCUM CHECK•SUM 
IOTC UPDATE XFR ADDRESS 

HAC TRANSMITTER BUFFER EMPTY INTERRUPT * 

: ~-; -· - fi -o,f- --- --~;~;~t"!._.~i~-~?-• ··-~:"'-~-"'-~!-~"'"'_'l'-"'-"'~;1-!iji~-;-"'5•-t;~;-; ;~i"'-"-
a 1 ~ FlOG 3C PSH X 
417 F105 DE 83 LDV IOTA 
418 Ff07 5A OEC-8 
419 F108 07 85 STAB lOTC 

• :~~ ;i~~ i~ i-~ ~~! A ---~~~~SM 

422 F10E 16 TA8 
423 F10F OB 66 Aon B 
ii2ii F,:t f D7 86 ST6 B 
Ll?S F113 OA TNX 
a2& F\10 nF 83 STX 
4JrF116 38 PUL X 
42~ Ftl7 ~q RT5 
LI 2 Cl 

43() ff i 8 
4~1 F118 96 86 
432 F11A 40 
433 FUB 3A 
434 F11C Jq 

* HA(t<SM- EOU 
LnA A 
NEG A 
PIJL }( 
RTS 

!OCKSM 
tOCKSM 

J()TA 

'Ir 

IOCKSM 

XFR ADDRESS 

UPDATE XFR COUNT 
8RIF OUTPUT CHECKSUM 
Gfl-NEiT~~VTE--~-~o-our-

UPDATE XFR AODRFSS 

RETURN 2'S CMPL CKSM 

- -----------~--··-----·---·-·------ -----------·---·---· ---- ... 
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436 ········~-·-~---~-~---~-~······~·············~--~--·· 437 • . -·--·----- - ----- ----·. -- . --~------- _ _ _tf~-~- _l!Q __ §J_ART-UP SUBROUTINE~ ______ _ 

, --·--·- --------------- -··------ -

438 
431:J F110 
440 Fl1D 80 &3 
4ll\ F11F OF 
442 F120 97 85 
l.l43 F122 DF' 83 
LJ.44 1='124 4F 
445 r;1?5 'H 
lltH, F!?7 97 
447 F1?<il FE 
448 F12C A6 
449 r: 12E: A 7 
450 r: f30-If& 
451 F132 A7 
45?. F134 flE 

86 
87 
1000 
53 
00 
32 
00 

HACWRT 

453 * 

EQU 
8SR 
SEI 
STA A 
STX 
cu~ A 

* 
WATONE 

IOTC 
!OTA 

STA A IOCt<SM 
STA A IOWAIT 
LOX ~Rrgai 
LOA A #'B53 
STA A CSR,X 
LOA A -- #$3? -
STA A CSR,X 

START OUTPUT TO HAC 
WAIT .8 TO 1.6 MS, 
PROHIBIT FUNNIES -
XFR COUTN FROM IJSER 
XFR AODR FROM USER 

lNZ CHECKSUM 

MASTER CLEAR ACIA 
XMT INT & RTS ENABLE -

1ST INT NOW _ CLI ___________ .__., ______ -- -------- -·-----

454 F135 q& 87 HACWTI LOA A tOWAIT 
_ 45!5 __ F_137 __ 2 A_ F C _________________ BPL ______ H_A __ CW_T_t_ _ ____ WA IT _TILL __ DONE_ 
456 F139 Q6 80 HACWT2 LDA A IOTMR 
451 F138 2A FC @PL HACWT2 OELAY TILL LAST BYTE OUT 
/.!~~ _ _£J_,o 8& 52 ___ _ _ ___ L_l)A _A__ __#_$_5_2 ______ R_T_S H!_ __ ~_INTS _ OFF ___________ _ 
459 F13F A7 on STA A CSR,X 
4&0 F141 3q RTS 

-- 461 _______ ---- --- __ ! ___ --
------- --- -------------- ----------·-·--·---- ---

462 F142 OF HACRD 
2~ 
as 
0099 
83 

463 F11J3 8& 
1.1~4 r=tar; 97 
IJt,5 FllJ7 CE 
4E,6 F14A DF 
467 F14C 4F 
468 F 1 llD 'H 86 
a69 Ftar: 97 87 
470 F151 97 aq 
ll71 F153 FE 1000 
a7-;, F156 A6 53 
/J7'5 F158 A7 00 

. -- .. -- --- ·-

1.174 Fl5~ Pit, f)? 
475 F15C A7 00 
U76 F15E C\E 
477 F15F 3q 

SF. I 
LOA A 
STA A 
LOX 
S'TX 
CJ..,R A 
STA A 
STA A 
STA A 
LOX 
LOA A 
STA A 
LOA A 
STA A 
CLT 
RTS 

#34 
If"ITC 

--#HACI BF 
IOTA 

PR OM I 8 IT FUNNIES 

SET•UP MAX XFR SIZE 
---------·--·,,--. ~""·---- - .. - . -

SET•UP XFR AOORESS 
--- -· -- - - ---·· ~ -,---·- ·~----- ---- ---~ -- . 

IOCKSM 
!OWAlT 
HACIST 
!1RHHJS 
#,Cf;53 

__ CSR,~_ 
#$1)2 
C~R,X 

INIT I/0 CHECKSUM 
TELL USER NO BYTES RCVD YET 
CLEAR HAC ACIA STATUS 

MASTER CLEA~ ACTA 

RC\/ INT Eh1A8LE 
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479 •··········~············~·-~-•--~··················~· 

16 

48Q * HAC l/O_BUS __ SWAP SU8R0UT I NE _______ -·----···-'!!. ______ . ____ _ 
a 81 
482 F160 RUSWAP fgU 
IJ83 Ft(:,Q__QE lU:I 
484 F161 ~6 53 LOA A 
48S F163 F~ 1002 LOX 
486 Fl~6 JC PSH )( 
487 F167 fE 1000 LnX 
488 F16A FF 1002 STX 
/J ~ q F' 1 6.J' AL O Q S T A A 
490 F16F 38 PUL )( 

• 
#$53 
ALTRUS 

PRI~US 
AL n~us 
CSR,.>< 

4q1 F170 FF 1000 STX PRIBUS 
aq2 F_l 73_A7 __ oo. _____ ~TA.A .. ·-. C.SR,l __ 
493 F175 8C 3000 CP)( #$3000 
494 F178 27 04 ijEQ BUSW2 
t1_95_ f 17 A JHL !ID LOA _A . __ #S_0 D ___ _ 
49b F17C 20 02 ~RA 8USW1 
497 F17E A6 OC RU5W2 LOA A #$0C 
lf~6 E'l6_Q -~.1' __ QJL __ ~USWL _ STA A . TMRCSR 
a qq 

GET OLD ALT BUS 
s AVE _IJ .l>, 11,/A V 
GET PRIMARY 
PRI NOW t\LT 
MASTE.R.CLf AR IT 
GET SACK PRIMARY 
Al.T NOW PQJ 
MASTfJL CLEAR II _ ........ __ _ 
IS ACIA ~ NOW PRIMARY? 
VES •• RESET SELECT BIT 

. E M A B l E __ A _ f3 US __ _ _ .. 

ENABLE B RlJS 

'50(1 F1B2 C& 01 
* 
WATONE LOA B #$01 ALSO USED BY 1 HACWRT 1 

. _ 5QJ. FJA4 __ 07 __ 8 L 
'502 F186 OE 
503 F187 06 IH 
';iOll Fl~9 ~A. fC 
505 F188 39 

WATBUS 

~ ·----·····DLV TMR____ __ SET_ O.fil,,AV. TILL THE_ SEL ECI_ _ s.r~ 
CLI 
LOA B 
f.\Pl 
IHS 

DLYTMR 
~ATF}IJ$ 

BIT (OLVL:P21) IS CLK 1 0 OUT 



• 
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507 
'508 
56-q -
51 O 
511 F18C 
'312 F18F 
513 FPrn 
51tl 1qg1 
515 F192 
'516 F193 
517 

F18C 
8f. 10FF 
4F 
SF 
36 
5C 
26 FC 

518 F195 86 53 
519 F197 CSF 
520 F198 87 6000 
521 F 198 B 7 -30_0_() 
'522 F19E Rb 60 
5?3 F1AO FD 1000 
52/J F1A3 47 
525 F1A4 FO 1002 
52& 
5!7 F'TAt 86 co 
528 FtA9 en oo 
529 FtAB 97 02 
530 r::1 AD 86 17 -
531 F1AF 97 01 
532 
533 FUH 86 04 
534 F\B'.J 97 OB 
5311:i S:-1 RS ac 
536 FUH, 97- 10 ---
537 F188 Sn OD 
536 Fl0A en 08 
539 Ff~t ~f6 OA - ---
540 FtRE 97 11 
54\ F1CO R7 112'5 
-Si.it 
51.1~ ~1C3 86 
544 F1C5 87 
5U5 FfC8-F,7 
StH, FlC8 86 
S/J7 F1CD 97 
Sli8 F1CF 86 
54g Ft!')\ 97 
550 F103 86 
ssr Ftos ar 
552 1='108 lJF 
553 F1D9 SF 

- 554 F! tf;t Fl) 
555 F U>O i::r, 
556 

80 
10F7 
16F'cf 
1? 
82 
FF 
SC 
7F 
roaA--

noo 
110F 

HFCINZ 

* 

* 

* 

-----~----------------, 
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~~-- ----------------, .. ~ 

EQU 
Ll)S 
CL.R A 
CLR 8 
PSI-I A 
IMC 8 
FrnE 

* 
#HFCRAM+SFF 

LOA A 
CLP A 
STA A 
STA A 
LOA A 
STD 
ASR A 
STO 

JI\JZOO 

#$53 

AHACSR 
BHACSR 
#!60 
l'R fRUS -- ·"•------------ --

ALT8US 

LOA A -#!CO 
STA A PlDO 
ST A A P 1 0-A TA (oA A - . -#$,'11 ___ --

STA A P2DO 

LOI\ A 
STA A 
!NC A 
ST A A 
LOA A 
STA A LO_A_A_ 

#$04 
TOCHI 

$ !(1RMR­
#$00 
TMF?CSR 
#$0A - -

-- ------------ - -------------~--------- ~~ 
POINT TO 256 AYTES 

PAST BUFF STAl'~T 
CL.EAR LOCATION - c o u ~, T lJ P -B v t 
~AS 8 ROLLEO OVER 

MASTE~ RESET 

ACIA 1 ANO 
- - ACIA-2 
SELECT ACIA 1 AS TH~ 

F>RIMARY ONE 
- -SELECT -AC I A --2-- is THf 

SECONDARY ONE 

SET UP·- ·1-,o-·--c·o-1'rF· r-G 
FOR PORT 1 

SET OUTS HIGH 
SET UP J/rj CONFIG 

FQF( PORT 2 

SET UP -COMPARE VALUE 
TO $0400 

SET UP QATE A~O MODE 
OF SE-R 1 Al..- flO--PC>Ri' 

SET UP COJ\IFJ(; OF 
TI~ER 

sET TJP CONFIG OF­
S ER I AL tlO 

YET? 

STA A 
ST A A 

SIOCSR 
BUSTMR SET 12 SECOND eus TIME 

LOA A 
STA A 
$TA A 
L.OA A 
STA A 
LOA A 
STA A 
tOA A 
STA A 
cu~ A 
CI_R R 

#$80 
HFSTAT 
HFCMRTN 
#$12 
SLINTMR 
#$FF 

SET RES!T ~ODE,, •• 
• -.FOR HFC 

SET UP $UN TIMER 

HACENA ENABLE MAC INPUT 
#$7F SET UP DUMMY C~D 

- HC ~11'.HJJ::____ - ---- F OR H C 

- - S 'ft)- ~ - - ~-- B It) H C S ---

ST O BADHCS+2 
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LOS #HFCSTK 
CLI ----

ASSEMBLER PAGE 18 
SET STACI< POlNTl:R 

- ---- -----------.. -, ----------- ---- -- ---------------
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'560 

---~~ L _____________ *-----~- _CMD I _______ HAC __ COMMAND ! NT ERPRF.TFR __ _ * ------- -- ---

562 
563 * 
Sl,4 F tf4 _IF. 0087 c~nJ 
565 FtE7 10 ooec 
SM, F1EA 2A 0~ 
s" 1 F tF c F3 n F 1 4? 
5&8 FtEF 
5,:_,q FtE:F 96 87 
5 7 0 F lf.1 ?__A 0 4 
1571 FtF3 q('., 80 
572 FtF5 ?B tC 
573 FlF7 96 82 

IOLE 

CKSVTM ----------- -- ----- - -------- - ------------- -

574 FlFq 2A F4 
575 F\F8 FE 1000 
576 Ft_r:f 86 52 _ 
577 F200 A.7 00 
578 F202 ~6 12 

. CLR_ _ JOWA.JT 
TST HACENA 
BPL !OLE 
,.JSR HACRI) 
EQU • 
LDA A IOWA.IT 
~PL C:KSVn-1 
LOA A IOTMR 
H~I CJ..1DtN 
LOA A SUNTMR 
8PL !OLE 
LOX PRI8US 

_ L D A _ A __ _ ___ # S 5 ? ___ _ 
STA A CSR,X 
LOA A #1A 

1~ GASE NQ MAGRO_ 

BRIF HAC NOT ENA8LEn 
AT~RT U? A READ FROM MAC 
IDLE MEQE TILL HACIN OR SVTMOI 

BRIF NO BYTES RCV'D YET 

8RIF LAST BYTE TIMEn OUT 
- - -- . -

SUN•VEC NOT TIMED OUT 
PQIME ACIA AODR 

OFF !/\/TS 

__ 57q ___ r:204 ___ q7 ___ 82 ____ _ _ _____ §T A ___ ~ _______ §lL"!I~!t _______ RESET S V _ _TI MER r 0~ 1 , 0 lil~J _ -~-
580 F20tli A& 80 
581 Fi>,08 Q7 O? 
S82_F20A. __ 47 ________ _ 
'583 F20R 97 02 
584 F201) F6 tOFA 

_ 585 F21_0_'5C ______ _ 
586 F?t.t 20 1C 

* 

l. O A A #$80 
STA A PtDATA CLEAR WATCHOOG TIMER 
A 5 R ___ A-------·--- ________________ _ 
STA A P10ATA RE•ENABLE W,O, TIMER 
LOA 13 HFMOOF 

_______ tNC_B __ 
BRA 

PROC!SS MA~ rnMMANO * - --- ------ -------- --··--------·--~-- --------~---~------- ·-··-·----·····- -- -- ----------

•······················~·-·--·····················~·• * 

'587 
5AA 
58Q 
5'H\ 
'591 F'213 CMOIN EQU * 
5g;i F21'3 
59~ F216 
'594 F21.8 
595 F21'1, 
'596 F~tC 
597 r:2,E 
598 F220 
5gg r:223 
600 r:'2?4 
601 F~2b 
602 F228 
60! F22A 
&0tJ F?.?O 

FE 1000. 
86 52 
A7 00 
96 89 
~ti 3A 
26 3C 
BO F2AE 
5D 
;?8 36 
27 02 
20 BA 
F'6 10FA 
ta ·en~ 

Ln X PRfBLl!f 
LDA A #$52 
STA A CSR,X 

- - - - -- - - - --------------

LO A A HACIST 
AMn A 11$38 
BNE IOERR 
JSR VALcMo 
TST 8 
RMI 
Bl;'.Q 
8QA 
LOA B 
ADO 8 

IOERR 
•+4 
CMOl 
HFMODF,: 

OFF INTS 
MAC ACIA INPUT STATUS 

SRIF OR/Ff:/PE 
c HE C K--·-tvpt;[ENG T 1-f;HFc ii, t Ks UM .. 
RESULTS ll\J q ~e:r; 
EPHF 8AO ',1ESSAGE 
BRIF ~000 MESSAGE FOR ME 
E~SE; MSG I$ NOT FOR ME 



• 
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&06 
~.Q7 
606 •·················-···--·······-················--··· &oq * 
61 0 .- F 2 2 F .. R E: e NI R 
611 F22F 50 
612 F230 27 80 
613 F23? 5_A 
614 F~33 27 3A 
615 F235 5A 
~lJ• r:2Jfl ?7 4E 
617 F23A 5A 
618 F239 ?7 58 
~J.9 ~238. 5A ..... . 
620 r:23C 27 SR 
621 F23E SA 
.62~ F23F .. 26 .. 0 3_ . 
&23 F241 7E F2FC 
624 F244 SA REENTR1 

..... 625 f~IJ5_27.5;? -··-· . 
62& F247 5A 
&27 F21.&8 26 03 

.. 628 ... F2/JA~7E F603. ···-·-···-· 
b2~ F24D SA RfENTR2 
&30 F2/JE 26 03 
6 3 1 F 2 5 0 7 E .. F7 B 5. . ... ···-· 
632 F253 SA RfENTR3 
633 F2'54 26 03 
r,31J 1="~5,-. 7.f F~FLi 

* 
i:-2sq 7 r: 10i::'q CMOERR 
F25G 86 40 IOERR 
i:-25E BA tOF7 
F2b1 87 10F7 
F2f,4 7E Ftl;:4 JCfvlOI 
F267 40 CMOIRTN 
l='?f..8 ;?,B ci::; 
F26A 27 FA 

6~5 
636 
637 
638 
63l) 
640 
641 
6 l1;> 
bll~ 
644 

------ ---- --

F26C 7E F!EF 

PROCX_/ ___ MOOE. EQIL . -· ~- .. --~· ~-'-=-= /_}~EASON_ .. -. 
TST 8 
8fQ 
on: a 
REQ 
OEC 8 
BEG! 
l)EC R 
Bl:Q 

..O.EC 8 
9e:Q 
oe:c a 

_8NE 
JMP 
DEC B 
.~f.f,1 
oe:c a 
8NE 
JMP. ·- .. 
OEC B 
81\JE 

_JMP 
DEC 8 
BNE: 

Cl,}? 
l~OA A 
ORA A 
$TA A 
J~~p 
TST A 
RM! 
~El) 

- --- -·--·--
J MP 

...... 1!111 ......... ................ 
IDLE 0 I IDLE I ' . . . . . . 

-- --

RSTSTO 1 I RESTART I SVEC TI.,,,EOUT 

NQMSTCJ ~ ... I NO~MAI,. I SVEC TIMEOUT 

ECWSTO 3 I E,c,w. I SVEC TIMEOUT 
. ----·- . ------------- ------- - ----------------

RSTHI 

... REENTRJ 
NRMHI 

____ ECWHI_ __ 

REENTR2 
HCOPS 

REENTR3 
....... CWCALC 

CMDf:RR 
ECWOPS 

HFCMRTN 
ti $4 0 
HFSTAT 
HFSTAT 
CMOI 
- . --·-·---

REENTR 
__ JCMOI 

tliLE 

4 I RESTART I HAC INPUT 

--------- --- ---· ------- .. .. 

5 I NORMAL I HAC INPUT 

/ HAC: _! NPUT 

-~··l__L_~ ........... l I-IC OPERATI.ONS T 

.. 9.J··"''·-~'-·''·~· I E.c.w. QPE:Ril't'J() 

SET INVALID CMO RETURN 
S~T C:OMM,L ERR OR 8 IL 

SET HFC STATUS WORD 
~O START NEW HAC READ 

- --- --

BRIF MORE PROCESSING REQ'D 
BRIF NEW MAC READ REQ'O 
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···············-········J·················-··--······ • PROCESS SVEC TIMEOUT IN REST-RT MODE * -648 . ·----·----------------------------

bl.lg 
650 
651 
65?. 
h53 
654 
1,55 
656 
E,5'7 
656 
65q 
6&0 
66 t 
662 
&6J 
664 
665 
&66 
667 
M,8 

--------· -----. 

669 
670 

F26F 
F272 
F274 
F277 
F279 
F27C 
r:"27f 
F28t 
F282 
F28!.J 

F26F 
7 A 1125 
2&··•oa-· 
Rfl F160 
86 oc 
87 1125 
86 80 
87 10F7 
4F 
97 92 
20 Et 

F286 
Fa86 7A 0093 
F289 2A 08 
-- --- --------·--·-·----- --·--· -·---·· 

F288 C6 02 
F280 F7 lOFA 
F_290 _R() F 1 bO 

RSTSTO f;."rlU 
DEC 
8NE: 
JSR 
l,.f)A A 
STA A 

RSTSTS LDA A 
STA A 
CLR A 
STA A 
BRA 

• 
81.JSTMq 
RSTsfs 
BUSWAP 
#12 
BIJSTMR 
#$80 
HFSTAT 

INZPHZ 
CMOtRTN 

COUNTOOWN AUS SWAP TIMER 
IF !\JOT ZERO •• CONTiNUE 
IF TIME SWAP BLISSES 
SET UP 12 SECONDS 
Al\JD ~Ali' fcj S'AIAPBUS 

RESET INZPHZ JN HFC STAT 

RESET INZPHZ 
••REG:OJ START HAC REAO 

•·················-······················--·-----··-· • PROCESS SVEC TIMEOUT IN NORMA~ ~OOE * 

·-··················-································ - --- ----- -·-------·-·----·---- -----·-------------·----------- -----·--- -

NRMSTO EQU * 
nEC ECWFLG COUNT J MTSSED !/0 1 5 
APL DOHCOP 

--------------·--------- --- BR IF NOT 3 _YET ____ _ 
l OA B #2 
STAB HFMOOE SET E.c.w. MODE 

__ .. J~~ ----·-- ~J}~_i,JA!_ _____ ·--~TRY BUS•8~-~--~----
•••••••••••••••••••••••••••••~•~•~•~••••••~~--~•••••• 
* PROCESS SVFC TIMEOUT IN E,c.w. MOOE 

&71 •••••••••••~•••••••••••••••••••~•••••w•~••••••••••••* 
. ""-- - ·-- ----------·- - " -- -·---··----·--- ---- ------- ---· ------------- --·--- -----

672 
673 F?.93 

••- :};{§-:} 

• 

67f, 
677 
67A 
67q 
1',8(1 

6S1 
68?. 
6A~ 
684 
~85 
686 
&87 
688 
&sq 
6·90 
691 

F,"?qg 
F2Q~ 
r;290 
F2<H·" 
t:'2 A? 
F2A4 
F2A6 
F'? A 8 
F2Aff 
F2AC 

F2g3 
86 FF 
C6 07 
?o·ct 

F2q9 
F?9q g" qq 

Bt 80 
~6 oc 
87 tofq 
36 OA 
97 q3 
86 01 
13 7 10FA 
4F .. 

20 Rq 

ECWSTO 
nOHCOP 

• ·--·--··--- --·----

* 

RSTHI 
EClf\lHI 

NOSUN . 

f !'lU 
LDA A 
LOAR 

.. i:f1fA .. 

E'(JU 
El'JU 
1.,.DA A 
c~~P A 
l'ME' 
STl A 
LO~ A 
STA A 
LOA A 
STA A 
CLR. -A 
BRA 

• 
#•1 
#7 .. c~,,ot RTN 

REENTR CODE 
PfRFO~M HCOPS I~~l( 

TNPIIT TN RESTART M(ll)F' 
hR IN E. t ~~J. --,,.f6hF' 

• --- ----- --- - ---- -

* 
HAC!BF GET MSG TYPE COCIE 
#$80 

* 
* 

l\l(JStJN B~IF NOT Slit\!) S'f t\lC MESSAGe 
HFCMRTN SET HFC COMMAl\10 RETURN 
tilO COUf\JT 10 ~HSSED SUNS 
ECWFLG OfSA6LE ECWOPS-TASK 
#1 
HFMOOE se:r NOW NORMAL. MOl)E 

SET NtW HAC REAO REt:J' 0 CODE 
CMOJRTN 
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COO 13124 JAN 27, 1 84 MMC Mo801/M6A03 MPU ASSEMBLER PAGE 

----

• 

---·-

&93 
&94 
695 
696 

•••••••••••••~•~w•••~••••~••~~••••••••••••••••••••••• 
VALIDATE COMMAND FOR HFC#, GOOD CHECKSUM, • - -·--------- --

- . ANO CORRECT LENGTH. RESULT RETURN TN RB. • 
·-·~~················~········~·············--··-·~·• 

697 F2AE_ _ _ VALCMD 
698 F2Af. SF 
699 F2AF 96 99 
700 f?RJ ?.A _9_6 --
701 F2~3 84 7F 
70~ F2B5 27 11 
703 F287 ?O 07 
704 i:';?8C:) 91', CJh 
705 F?88 44 
7 Qr, F?, RC~ !H1 
707 F2~D 4/J 
708 F28E:' lH1 

709_Fl"28F 44 _ 
710 F2CO 98 02 
711 F2C~ 84 07 

_ ?12 f?t;f:i_2J_QD 
71l !-2Cf, '5C 
714 F2C7 39 

GET2ND 

-· 

CKHFN 

715 * 
716 F 2C 8 -8·6· 1 & ----iii[ff-R 5 T 
717 F2CA 97 82 
718 F2CC 86 ~O 
719 FiCE 97 02 
7 20 F 21)0 lJ 7 
721 F21')1 97 02 

EQ_U 
CLR 8 
Ll)A A 
ij Pl. 
A !\Ir) A 
8EQ 
8RA 
L!)A A 
LSR A 
LS_R A 
LSR A 
LSR A 
l,J$R A 
E• R A 
AND A 

. f! e' 'l___ -
INC 8 
RTS 

LOA A 
STA A 
l..OA A 
STA A 
ASR A 
STA A 

* ---- - ·-··-------------------·---~--- -·· ·-----

HACTBF 
£iET?_f\lO 
tt'UF 
~41nTRST 
CKHFN 

. ·----- ---

HA C ! 9 F + \ 

P10ATA 
#1 

IN Z Tn MS~ GOOO 
GET MSG FIRST BYTE 
B_RIF HF(:1' JN SECOI\JO BYTE 
$80 1S SUN 
8RIF SUN w~ RESET W1 0. TMR 
HF(:# ~~-ADY FOR CHE:CKING 
GE T 2 r.J O e Y T E: 

HFC~ FROM BITS 7•5 TO 2•0 

- - ---- --- -·-- -·-- ---- --- - - . ------ . - --- ·---- - - . 

CO~PARE WI DIP SWITCH SETTING 

·-· _CK C_KSM -~---- BRJF _THIS _HF'C __ _ 

#22 
SIJNTMR 
#$80 
PlDATA. 

P10ATA 

RETURN StNCE NOT THIS HFC 

1.21 SECS. 
RESET SUNVEC TIMER 

CLEAR w.n.TIMFR 



• 

• 

• 
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723 ·~················~~····················~·········•-* 724 ________ ------~-~-- ___ Y,~LIDATE CHECKSUM ANO MESSAGE _1._fNGTH __________ * __ 

725 ••••••••••••••••••••••••••••••••••••••••••••••••••••• 72& F2D3 q& 86 CKCKSM LDA A IOCKSM GET ACCUMULATED CHECK•SUM 
! 2 7 _~2D ~- ?_7 ___ 9 t _____ ________ -~ E Q ____ -----~-t:J_ ___ _ __ BR_! E_ _()K 
728 F207 SA SET NEG IF BAO 01:'.C 8 
72q F2D8 37 
730 F209 1)6 99 
731 F21)~ 54 
732 F20C 54 
73l F200 54 
734 F21)€ 51.4 

PSH 
Ll')A 
LSP 
LSR 
LSR 
LSR 
LOX 

B 
B 
R 
8 
8 
R 

HACIBF MSG TYPE FROM 1ST BYTE 
- - -

MOVE TO BJTS 3•0 

#LENTAl3 

23 

735 F2DF' CE F2EC 
736 F2F.2 3A A8X MAKE INDEX INTO LENGTH TABLE 
---·-··· --·~--

737 F2E3 33 
738 F?E:4 A& 00 
739_ Fi?E:6 -~1 ___ 8_~-- _______ _ 
7.40 F2EA 27 01 
741 FZEA 5A 
71J2 F2F.8 39 

---·· ·--~ ----·-·-
7 ll 3 
11J4 
1 as F2EC OE 

F2ED OE 
F2EE OE 
F2EF OE 

* 

. F 2·F O 1 E ·-··-····----•---- ·---·-···--· --

F 2 F 1 00 
F;>F;> 1F:" 
F?.Fl t "3 

PtJL B 
LOA A O,X GET MSG LFNGTH 
CIY1P A 

.. ··-
J OTC __________________________________ _ 

BEG! 8RIF t/0 XFR COUNT RIGHT 
OEC R 
RT$ 

TYPE••0••1••2••3••4•5••&••7 
1 4 , t 4 , 1 4 , 1_~ IQ1 o , 3 o , 2 t_.l_ ____ _ 

74& • MSG LENGTH: TYPfww8••9-•A••8••C••D••E•-F 
7 ll 7 F?Ftl 1? 

F2F5 OE 
F c i:\ ___ 18 , 1 4 d_ 1.i , 1 4 _, 1 4 , 1 4 , 1 a , 1 11 __ _ 

F"2F6 (') f. 
F2F7 OE 
Fi:'F8 OE'. 
I=' 2 F g OE 
F2FA OE 
F~FB oE 
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_ l5Q _._ _______ NQBM~I,._ MQ!,1~_ 1iAC___~_Q_M_M_A_N_O_P_R_O_C_E_S_S~I~N~G-----~-*-----< 
:. ;~~ :•••••••••••-••••••••••••••••-•-••••••••••w•-••••••-• 

• 

• 

753 __ F2FC NRMt-tI f:Qll_ 
754 F2FC n6 qq LOA 8 
755 F2FE 2A 18 9PL 
75~ F300 C1 9~ CM? 8 
757 F302 20 08 BLT 
758 F304 F7 tOFq STA A 
759 F307 ~() F52F JSR 
760 F30A 20 3?. BRA 
761 FJOC Cl 80 NOTINZ CM? 8 

_ H,_2_ F ~OE _27 _03__ BEQ 
763 F310 7E FZ59 JMP 
764 F313 80 2D YESSUN 6SR 

__ tf:15 F315 CE, __ 07 __________________ LOA_8_ 
766 F317 A6 FF LOA A 
767 F319 20 24 8RA 

_ .... 768 F31B _C1 40 __ NOT_SUN ___ CME' Ji 
769 F31D 20 10 BLT 
770 F31F 26 05 B~E 

__ • _______________ PROCESS_ HAC INPUT _JN NRMI.._ MOQ 
HACt8F 
NOTSUN 
#'iQO 

8RIF NOT SUN OR HFC !NIT PKT 
--- -- --- - ---- ·--------~---

NOT J Nl 0RIF NOT JNZ CMO 
HFCMRTN SET HFC C,.,0 RTN FOR HAC 
.CMOJNl P_~()C:_f:_,,$ JNIT PACKET 
JCRTN RETURN TO CMDI 
#$80 80 JS SUN CMD 
YESSLJN __ _ RRIF _SUN PACKET 
CMDERR ELSE SAO COMMAND 
XFRSUN MOVE SUN INFO TO HC CMO PKT 

-- # 7 __________________ C ooe: _ T O_RU N _ HC OPS 
#wt CODE TO REENTER 
JCRTN+t REENTER CMD! 
#$40 _____________ l.l0•7f ARE __ STATUS PAC_KETS ___ _ 
NOTSTAT BRIF NOT STAT REQ OR RESPONSE 
NOTST4 BRIF NOT STAT•4 REQUEST 

___ 77_l_S:-1Z1._ij0 __ F362 ________ .. __ JS_R_ _ __ _ _____ CM D S 4 _ ______ PR O CE~ S ST A T • ~ RE: r,;l , _ 

772 F324 20 18 RRA 
773 F32~ Ct &O NOT$T4 CM? A 
7Jtt F,_~8 ~~-1~------ _____ _ aNE 
775 F32A RO F378 JSR 
776 F32D 20 OF BRA 
777 F~;;>F 
778 F'32'F 96 92 
779 F3'51 131 On 
78Q F~!J ~7 03 
781 J.335 7f: F259 

NOT$TAT 

782 F33A F7 10F9 OKCMn 
7ft1_F:l~8 BD f "39_A 
7AtJ F.33F.:: 4F .JCRTN 
7A5 F33F 7F_ F'2f:.7 

Ef'3U 
LOA.\ 
C/\.1P A 

~E'.fl 
JMP 

STAR 
.JSR 
CL~ A 
.JMP 

JCRTN RETURN TO CMOI 
#$60 

_______ JC RT N __ _ 
CMOSt 
JCRTN 
* 
INZPHZ 
tt$f., 

OKC"-'O -~ ·-··-------- --

C MOE RR 
HFCMRTN 
CMOCMO 

-· .__. ···------ " -

CMOIRTN 

___ PET_TO_CMOJ IL_MOT_ SJ~J!l _Rf;Q 
PROCESS STATwl ~EQ 
RETURN TO CMOI 

___ _ MUST BE I-IC_COMMAND PKT 
I~lTIALIZAT!ON PHASE 

JEUF c_~l\l_ ACCIPT cg_t,M-1ANO 
TELL HAC HE GOOFEO 
SET CMD RETURN FOR HAC 
PROCESS COMMHJD 

-------- ------ -- - -

SET RTN CODE 'NEEn MAC READ' 



- - --- - ----- -- ----~ -------
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787 •~--·······-~-··~·-•·~-·-·····-----··-·-·~·-········· 78B * TRANSFER SUN VECTOR INTO JNPI.JT l:HJFFF.:R * 

-78Q 
-- - - -------·---·-- --·-- ·--------- -- --~ 

• •------------------------------------------·········· 790 F342 XFRSUN EQU * 
79\ F342 ce: 108B LO lt #$)( __ c,g ~!, ~QOR ES13 . --- ---· ---

79i? F:545 oc qg LOO HACIBF+2 
7q3 F31J7 ~o 00 STD 0,X X•COORD MS 2 BYTES 
1qa FVJ'-l q6 qn LOA A HACIBF+IJ 
795 F34R A7 O? STA A 2,X x;cooko L.S 8YTE 
7'H, F3lJO oc 9F LOO HACIBF • l, 

797 F3l.lF ED 03 $TO 3,)( Y•COORO MS 2 AYTES 
-- ·-··---·--·-

798 F351 96 A 1 LOA A HACI8F+8 
7qq F353 A7 05 STA A s,x Y•COORO LS 8YTE 
600 F355 oc A3 LOO MACIBF+tO 

. - -· ··- -------- ----- -----···- ·---· "- ----

A01 F3S7 EO 06 STO 6 1 X Z•COORO MS 2 BYTES 
802 F3'59 9& A5 LOA A HACI!ff+12 
A03 F3SR A7 08 -STA A -~' X _Z •COORO __ LS BYTE 

··--- -

804 F350 96 qA LOA A H4CI8F+1 
805 ~35F 97 8A STA A SPNUM STAT POLL HC# 
80E, F:561 3q RT$ 

--------------·---·---··-·-··" 

• 
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808 •···················································· 
----- 8() 9-~--------- --- ----*- ------ -- CMOS a PR ace ss ST A TUS REAU EST E''i_Q~ --~£_ _ _ __ ._ 

•
/. 810 ····························-··-··--················· 
• 811 * 

81?. F~62 _ CMDS!J 
813 F362 CE 1ooq 
I.Hll F365 EH, 21 
815 F367 ~Jl __ ~J10 
81E, F3E,A 86 80 
817 F36C R7 10F9 
818 F36F 86 lOF7 
A1 Cl F372 Al~ RO 
820 F37ll 87 10F7 

F: Q lJ 
l n'lt 
LOA A 
,J S_R 
U>A A 
STA A 
Lf"IA A 
HJO A 
STA A 
RTS 

• --- -- -- ---- -- ···- ----------------------------- ·-- .. - - -------·------ -

#HACSTAT HAC STATUS 0/P RUFFER 
#33 I/0 #~YTES 
HACWIH WRITE STATUS ijlJFFER TO HAC 
#180 
HFCMRTN 
HFSTAT 
#$80 
HFSTAT 

- ---- ----- ··-·-------

RESET AFTER STATUS 
----- --- -- -

RESET l/0 & CMD ERR SITS 

-·---- -----~--- --- - - ·-8?, -~377 39 
822 · --· · · · · · · · ·--· · · · · · · · · · · · · · · · · · · · · · · · · · · ·-· ---· · --· · 

• 

• 

823 
~2ti 
825 
826 
827 F378 
828 F37A 
829 F37C 
830. _f}_7E 
831 F37F 
83? F3A1 
833 F3A2 
834 F383 
835 F38£l 

F378 
<'H, cu 
-- ·---------····-- --

~HI 1 F 
'H BA 
SF - -- --------- - . 

qh 02 
01.1 
0/J ·otf ------------------

oR 8A 
B3F.-
837 

F3Afl A~ 70 
r:-:{AA- FD fbli9 . 

836 
83q 
Bad 
8 t.! 1. 
842 
A43 
844 

F'38R CE: 1. 0D8 
F3~E '3D f71A 
F3()1 CE fOD9 
F3Q4 86 QC) 

r:3q1, 1:30 Fllf'I 

* 
CMDSt 

* 

CMOS1 

El'JU 
1..0~ A 
AND A 
STA A 
CLR 8 
-··----·· ------·--
LnA A 
LSR 0 
LSR 0 
[SR-6 
AOD 8 
LnA A 
STD 
U1X 
JSR 

- Ctix 
l. r, A A 
JSR 

PROCESS SPECIAL SINGLE HC STATUS * 

• 
HACl8F+1 GET REQUSET HC# 

·- ·------------ ---------·--- --- -- . ----- ---------- -- . 

#$1F 
SPNUM 

Pt()ATA GE.T HFC# 

SPNUM 
#$70 FnRM & STORF HOR 8VTE 
H ti CS ~r A_--t- -----------------·---------

#HA CST AT +2 WHERE TO STORE STATUS 
POL1HC POLL HC & MOVE DATA 
#HACSTAT I/0 Tt,oqfs_s __ 
#q #~YTES 
HACWRT 0/P STATUS MSG TO HAC 
- - -- g- wAtT FOR- flo f::MPCti\l 



,. 
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• 
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··--E!~l. _______ --- ·- ... . !_ __ ._ _ ______ P,,,OCMl1 PROCESS HC COMMA Nns •-·-·- ----- - _____ !'._ _____ _ 

848 ·······························-···--·-·········-···* aaq • 
~50 _f39A CE oogg CMOC"1Q LO)( __ #HACIRF 

----------------- -- --

AS1 F39D EC 00 L~O o, x 
852 F3qF 08 tNX 
A53 F3AO ~Fan STX FROM 
854 F3A2 81 18 CMP A #$1A 
855 F3A4 2C 40 8GE CMOAE 
856 _r;"JA6 81 1 O CMi:.'_A #$J!) 
857 F3A~ 20 03 RLT CMDCMOt 
8SA F3AA 7E faSF JMP CMOCW 

GET HEAOE~ & I-IC# 
POINT TO ADOR 8VT~ 
SE:T UP MOVE FROM ADDRESS . ,_________ -

18,19,tA,tB MODES 
AZ/EL COMMANDS 
19 THRU 17 MODES 
CORR. WALK START 

85g F3AD 81 OA CMDCMDl CMP A #$08 8,9,A,B,C,O MODES 
8-6-0 ·-·-,:· 3 AF- ·2-c t 6 e GE c·-MoAP___ --··a-rA _M ___ PO I"N"f"'i--NG - c ·o"M"M"A"f\fi) 

861 ············································-·--··-·* 862 __ ___ ____ _ __ .. _ ~ ____________ P~OG_;_~~ __ l:!_C IN IT I A l._I Z AT I O_N 0~1~- _ _ ___ _ 1f__ 

8~3 ·········-··················---·-············-·-·-·-· 864 F!Bt C4 1F CMDHCIN A~O R #$1F HC JNIT COMMAND 
865 f3R3_ F7 _108A __ __ _ ___ §I~_JL I-ICMOBF _________ §.[L_~G~ + -~O~ CO(lJ __ 
866 F3~6 08 I~X 
667 F387 8D 65 8SR KILLSB KILL 2 LS8 1 S CU~AZ/CUREL 
8 ~ 8 ___ F 3 B q __ 8 O_ 6 3 ______ .. ---~-~_g_ ______ K_I_L~L~S_B ____ K _I _L L_2_L~. S 8 1 S 5H AS_ AZ IE L _ 
869 F3BB CE toce LO~ #HCMDMSK MOVE TO AOO~ESS 
870 F!SE C6 EF LOAR #•17 MOVE 17 AYTES 
~Ht F3co_qo F51B_____ JSR___ MO_V_E ___ _ 
87? F3C3 ao F42E JSR STXT REMOVE HC FROM CW MASKS 
873 F3C6 39 RTS 

874 •·······-·········-·---·-··--·----·---···········---· 875 • PRriCF"S!fkC-RF:AM POINTING DATA • 

876 ·------~·····················~~~--····-~-~-~~·-······ 877 F3C7 CMD8P EQU • PROCESS BEAM PTNG CMD --------- ~-------- ,--- - -~------------- ---- ---

878 F3C7 C6 04 LOA B ~4 
879 F3cq 31 ~ex 
880 F3CA DF 8D CM08PZ STX FROM MOVE FROM HEAM COOROS 

27 

AAt F3CC O~A A 
--- "-·· ---·-·--·----------·-----~--··-----------·--- ---------·-··-- ""··------~-----·---- ---------- ---

8A 20 
RR~ F~CE $TA A 87 \OAA 
~83 F301 LOD nc 9R 
884 F103 STD Fl) lOC8 
885 F306 LOO ?C qr, 

AS~ F308 STO FO 10CA 
887 F3~8 asR 80 1E 
BR~ F3DD LOX ce: 1000 
BSQ F3~0 LOA B C6 F7 
sqo F3c2 JSR ~6 F518 

39 891 F,ES RTS 

#$20 
HCM!'H3F 
HlCIRF+2 
HCMOMSK 
HAC!8F'+lt 
I-ICMDMSK+2 
)(TRACT 
#RP)( 
11.•<:J 
i~OVt 

RE:MriVF RP HC 15 FROM CW MASK.S 
MOVE COORDS TO HC CMD 8UF 
MDVI:'. q '3VTES 

'q2 ••••~•••••••••--•w••••••••••••~••••••••••••••••~~••••* 
8Q3 * PROCESS HC Al/F.L POSffION OATA • 
8Q4 ••••~•-••••~~••••••••~••••••••~•••••••••••••••••••••• 
aqs F3E6 CMnAE EQU * PROCESS AZ/EL MC COMMAND 

- --·-----·----· - -------··---·- -------·--·--·--~-·---·----------

""" , _______ -···----··"····--



/-------~----~----------------~~---~--------------

• 

• 

• 

COO 13:24 JAN 27, 1 84 
896 F3E6 8A 70 

___ 897 _F3E8 __ B_7 __ 108A ____ _ 
898 F3E8 C6 05 
aqq F3EI'.\ 3A 

MMC M6801/M680] MPU ASSEMBLER PAGE 
ORA A 
STA_ A 
LDA 8 
ABX 

_ !3SR ___ _ 

#$70 
HCMD8F 
#5 

_K ll,.__LSI'.\ __ 
ttHCMOMSK 

SET HEADER CODE FQ_R_HC _ 

_Kll.L _ _Z_ _ _LSB' !L CMDA 7/EL. __ 
MOVE TO AnDRESS 
MOVE 8 BVTES 
MOVf __ MA SK & AZ I EL_ 

28 

9QO F3~E_ 80 2~ 
901 F3FO CE 10C8 
902 F3F3 C6 FB 
903 F3F5 f31') FSJB 
904 F3FR 8D 01 
905 F3FA 39 

Ll)X 
LOA 8 
JSR 
13$R 
RTS 

tt•B 
MOVE;_ 
XTRACT REMOV~ AE HC'S FROM CW MASKS 

90(, 
90 7 
908 

* RE~OVE COMMANDED HCS FROM CW MASKS * 

···-·~--··--······~~-~············~~~·~···········-·· 
9_09 ________ F3FB _______ XTijAC!_ __ E:l'JU 
910 F3F8 CE 108A LDX 
911 F3FE C6 FC LOA 8 
91?. _FIJOO A6_3E ___ XIBLP_ _ _LI)! A 
913 F402 43 COM A 
914 F403 J6 PSH A 
915_ r~_Q4 AIJ OA _ A_~!) A 
91& F406 A7 OA STA A 
917 F408 32 PUL A. 

* ~·---·-- ---- --- - --- -·---- ·-----

#HCMDBF 
#•4 

___ $3E,~ __ 
DO FOR 4 BYTE MASKS 

~~SEAM OJ:? __ AZ/EL_ CMD_MASK 

TEMP SAVE CAUSE 2 CW MASKS 
_J Q_, X ___ _ 

10,X EtTRACT FROM CW•A MASK 

918_ F_t'A09_ 36_ __ _ ____ _ __ PS_H __ A_ ---------------------~--- __________________ _ 
919 FIJOA A4 17 ANO A 23,X 
920 FIJOC A7 17 STA A 23,X EXTRACT FROM CW•B MASK 
9~J F_lJ_Q ~ ~ ~--- __ F'JJ L A 
922 F40F 36 PSM A 
923 Fata A4 24 ANO A 36,X 
q ~ !l F lll ~ A 7 2 !J S T A A _ _ __ 3 6, 'I( _ 

925 Fl-11(.l 32 PlJL A 
92& FIJ15 AIJ 31 AND A 49,X 
q 2 7 F" u. 1 7 A 7 :31 ~- T ~ A _ _ _ 4 ~ ,_X _ _E;.~TRACT FROM CW•D MASK 

928 F419 08 IN"< 
9?g F41A 5C INC 8 
930 FJUR ?.B -~--~ BM! X TR l.P _____ Q_(J __ F' 01:l 4• B VT E MASKS 
931 FQ1D l9 RTS 

F41E Ab 01 KH.vrn LOA A ! , X 
F 4',L,?O 84 n: b.NO A #$FC KIL.L 2 LSB'S b.Z 

93?. 
9J~ 
93/J 
935 
936 
9'H 
938 
q3q 

-----·--- - - ----------·- ---

940 
941 
942 
9l.13 

F42i? 
F424 
F 1.12f-
,: 1.128 
F42A 
F4r,!C 
Fl.le'f) 

A7 
Al, 
~ tJ 
A7 
C6 
3A 
·~q 

01 STA 
03 LOA 
FC A f\ff) 
03 STA 
0 /J LOA 

ABX 
RTl; 

A 1, X 
A 3,X 
A #$FC KILL 2 LSR'S EL 

-·---•---.-···-----· ---- ·-···--·-··"- --

A 3,X 
B #4 

POINT TO NEXT SET 
------ -----------

-- - --- --- --- ·- ·-·- - -



-"'--------~-------------------------------------

COO t:H24 JAN 27, 1 84 MMC M&801/M&803 MPU ASSEMBLER PAGE 
945 
94& * RFMOVE INITIALIZED HC FROM CW MASKS * 

.• - - : : : -F 4 2 E C E 1 0 9 4 -; ~ ;~; • .. • • ~;;.;; • .-;-;;;-; =~-~ ~;; • • • • •; ~ ~ •;;;; •;; • ~; • ~;; ~; ;.-* 

• 

949 F43l 86 ~O LOA A #$80 
950 F433 ~6 PSH A 
951 F434 8~ 108A LOA A HCM!)8F 
952 F437 16 TA~ 
953 F438 84 07 ANO A #$07 
954 F43A 57 ASR 8 
955 FU3R 57 ASR B 
956 F43C 57 ASR A 
957 FLJ30 3A A~X 
958 F43E 33 PlJL 8 
q5-9 li='43F- se ASL a 
960 F440 56 STXTL ROR 8 
961 FatJt 4A DfC A 

-- -- - -- --- --

962 FLJ42 2A FC BPL STXTL 
963 F444 53 COMB 
964 FLJ45 17 T~A 
ij~~ F446 t4-oo AND 8 
966 F448 E7 00 STA 8 
967 F44A 16 TAB 

o,x 
o,x 

GET HC# 

OETERMJNE WHICH.,. 
,8VTE OF THE FOi.JR .. 
•• BYTES THE HC 9IT TS 
•• ~Uf•Nb THEN 
., •• POfNT TO IT. 
DETERMINE WHICH.,, 
,BIT OF T~E ElGHT., 
,,BITS IS TO ~E SET 

_______ .,,Foq THIS_HC __ _ 

MAKE INVERTED 
SAVE MASK FOR 
REMOVE HC BIT 
,.IIIJ CORRIOOR 
RESTORE MASK 

MASK 
ALL TESTS 
JF IT'S_.. 
A MASK 

96 6 F 4 413 F: 4 0 0 - A ND 8 $0,X 
SD,X 

- --- REMOVE MC 8IT IF IT 1S,,, 
q6q F44D E7 00 STAB 
970 F44F 16 TAR 
971 FLJ50 E4 1A - ANO -a -------,rA~-y-
97? F452 E7 1A STAB $1A,X 
97~ F4S4 t& TAB 
974 ia1!f5 -E:l.l 27 Ar.Jo B 
975 F457 E7 27 STAB 
976 F459 3q RTS 

ia•r; x· 
$27,)( 

,,IN CORR!DOR B MASK 
RESTORE MASI( 
REMOVE: MC B!f--r,-TfTs; •• --
•• IN CORRIDOR C MASK 
RESTORE MASK 
REMOVE MC at T IF-.IT •s-;~ -; 
,.IN CORRIDOR D MASK 



COO 13:21.1 JAN 27, 1 84 M6801/M6803 MPU ASSEM0LER PAGE 
97~ ················································-···· - 979 -~ _________ PROCESS CORRIDOR WALi< START COMMAND ______ -----~-------- -----~--~--- ---,<. ::i ····················-··········-··--·-·--·-········-· 

• 

• 

* CORRIDOR A START • 
962 •~······································~··········~· 
91B F4SA 07 q7 
981.1 F45C 7E F3CA. 
985 ___ -- _ f!-l.~F:' 
986 F45F F~ 10F8 
987 FtH,2 61 10 
9SR F4&4 26 1? 
989 Ft.16f, Ct.I OC 
990 F466 Cl 08 
99\ _ _F46A _26 05 
992 i::'t.16C CE 1097 
993 F46F 20 03 

CC:WMOV 

CMOCitJ 
- - . -- -

999 F4Jl _~J lQ\q _GOlJl~A_ 
995 Fl.174 C6 04 GOUPA1 
996 Ftl76 20 E2 
997 
99~ FIH8 81 11 
999 FIJ7A 26 12 

* 
CMCWAD 

1 0 0 0 F t.l 7 C C 4 0 C _ __ ____ __ 
itfol Fl.17E C1 04 
1002 i::aAO 26 OS 
100] F482 CE 1oq7 
1001.1 F485 20-03 
1005 F487 C~ 1003 GOONA 
100~ ~4RA C~ QA 

1001 'rfaat 2·0 ct 

--·-------- ----- ... -----------------

GODNA1 

STAB 
JMP 
EQIJ 
LOA B 
C~P A 
~NE 
ANO 8 
CMP 9 
BNE 
LOX 
'-3RA 

_ LQX __ 
LOA B 
8RA 

CMP A 
BNE 
AND B 
Ct.ii? B 
BNE 
LOX 
SRA --
l.Jl )( 
LOA~ 
0RA 

CWTVPE; 
CMDBP2 
• -· ·- - -

SET FOR MCOPS 

HFSTAT+t GET CURRENT STATUS 
#$10 rs IT CORR A UP? 
CMCWAD t\lO_n_CHEC:K A_ OOWN 
#JOC GET A CORR STATUS 
#$08 ARE Wt GOING OOWN NOW 
GOUPA NO.,ALLS WELL 
#ACWfx;·1 ·vts~; ~GET Cu~RfNT VECTOR 
GOUPA1 START UP A 

__ # ~~1..LP• 1.~ Y~S u?O ! NT_TO_~l,,1 .• _POI NT~ 
#$04 SET STATUS BIT 'A UP' 
CCWMOV QUEUE UP BP COMMAND 

··- ---~--------------- ------·-----~------- --~-- - --- ----------- - ·-
#S 11 IS IT CORR A DOWN? 
CMCWBU NO •• CHECK B UP 
#$0C GET A CORR STATUS 
#$04 ARE WE GOING UP NOW 
GODNA NO.,ALLS WELL 
#ACWT~•1 YES.,GET CURR[NT VECTOR 
GOONA\ ·- START DOWtv A - -
#ACULP•1 YES,.POINT TO UL POINT 
#$08 SET STATUS RIT 'A ON' 

- -· ctW~1dV QIJE-ffC: 'l]p BP coW-fA~D 

30 



COO 13:24 JAN 27,'84 ~6801/M6803 MPU ASSEMBLER PAGE 31 
1009 

, 1010 • CORRIDOR R START • :• --rr~! ~-~~-~--A~- __ 1_2_ - --- ~~~:;~ .. --; ~; ·; • • .. • • =;;; • -• • • ·;; -; ; -~ ;; ; ~; ;~-;~ • .;;; ~ .;;;.-
1013 Faqo ?6 12 -- --~---- ~-1\J_g____ CMCWBO NO •• CHECK 8 OOWN 
1014 F492 C4 03 lNO 8 #$03 GET 8 CORq STATUS 
10\5 FG94 Cl O? CMP 8 #$02 ARE WE GOING DOWN NOW 
1016 Faq~ 26 05 ijNE GOUPB NO,-ALLS WELL 
1017 Faq~ CE: lOAI.I LOX #8CWTlt•1 ·- YES~~GIT- CUQRENT VECTOR 
1018 F49R ~o 03 SRA GOUPR1 START UP 9 
1019 FG90 ce 1026 GOUPB LOX #~CLLP•t YES,,POINT TO LL POINT 
1020 FI.IAO C6 01 GOIJPBt l!'>A B ti$Ol- .. SET-STATUS BIT 1 A UP' 
1021 F4A2 20 R6 qRA CCWMOV QUEUE UP BP COMMAND 
10l2 • 
1023 FlUI.I 81 l 3 .. r:Mcwf3b -· C"'fP A .. ifsr3- IS IT CORR a OOWN? 
1024 FGA6 Z& 12 BNE CMCWCU NO •• CHECK CUP }~~: ::::~(-~i- ---------- f~i-}---- ::6i ::~ :Ec~~iN~lijr'~ow·------
1021 FGAC 26 05 8NE GODNB NO •• ALLS WELL 

____ 1_02_8_F4AE_CE 1044~-- _ Ll)X #BCWTX•t YESuGET CURRENT VECTOR 
102q FI.IR1 20 03 8QA - . GOONB1 - START DO~N ~ . . ... 
1030 F4B1 CE 1010 GOONB LOX #8CULP•1 YES.,POINT TO UL POINT 
103t ___ F4B6 C6_0? ____ GOON81 __ LOA_8__ #$02 SET STATUS BIT '8 DN 1 

1032 F488 20 AO CMABFN aRA CCWMOV QUEUE UP 8P CciMMAND . 

• ·-·--·······----------···---·---··-· 



f,,,..--- ---- -------------------- ---- --------·~-------------·--------- --

COO 13:24 JAN 27,'64 MMC M&801/M&803 MPU ASSEMBLER PAGE 32 
1034 • .. : m F ""~ RI 14 .. ~:~:~~-,;;~~;•;--~~=;;;;:.~.!:;;~;;•~~;;•~•~;;---•---= 
10~8 F l.&~C_ Zb 12 ~l'~E: ___ CMCt~CD___ NO uCHECK C OOW_t\l __ 
103g F4BE C4 CO ANO B #$CO G!T C CORR STATUS 
1040 Faco Ct 80 CMP ~ #$80 ARE ~E GOING OOWN NOW 
lOl.11 F4C;> 26 05 81\lE GOUPC _r,J<l_.~AJsc~S ~f(.J .. _ 
1042 F4C4 CE tOBt L~X #CCWTX•l YES •• GET CUQRENT VECTOR 
1041 Fac1 20 03 8~A G0UPC1 START UPC 
1044 r:4cq CE 105C GOUPC LOX ~CC:J,J .. P•l Y~$u~Q1~_T T() Lt, POINT 
1045 Fl.ICC C6 40 GOUPCl LOAR #$40 SET STATUS BIT 'C UP 1 

1046 F4CE 20 EB ~RA CMAijFN QUEUE UP RP COMMAND 
.. 1<>aJ . ------ --·-· * 

1048 F400 81 15 CMCWCD C~P A #$15 IS IT CORR C DOWN? 
104q FQD2 2& 12 8NE CMCWDU NO •• CHECK D UP 
1050 F404_C4_CO ANQ 8 . _#$CO ________ fi~I_C CORR STA_ULS 
1051 Fl.&06 Cl 40 CMP 8 #$40 ARE WE GOING UP NOW 
105a F/J08 2b 05 BNE GOONC NO •• A~LS WELL 

.. 1053 F41)A _CE_ JOB 1__ ·- LOX_ . ----- #Ct::WT_X•l_ ve:s~GET_ CUl=lRENT VECTOR. 
1054 FGOn 20 03 RQA GOONCt START DOWN C 
1055 FQ~F CE 1046 GODNC LnX #CCULP•I VES •• POINT TO UL POINT 
JOSb F/JE2 ___ C6__80 ____ GOQNCJ ___ LOA ~------~!~JL ________ SET STATUS BIT 'C DN' _______ . 
1057 F4E4 20 02 eqA CMA8FN QUEUE UP 8P ~ciMMANO . 

• 

---------·-····· --

• 



•• 

• 

• 

__________ "______ -·---------··------ -------- ---

COO 13:24 JAN 27,'84 MMC M6801/M&803 MPU ASSEMBLER PAGE 35 
11\"' •···········~•·-·~-~-·---·-·-························ 1115 • CMOINI PROCESS HFC INIT. DATA FROM HAC • - _" _______ --------------------------------- ---~---- ------------· -···--------- ---·-----

1116 •········--·····-···································· 1117 • 
1118 _f5~f. CMOll\lJ ··- E~U ________ _!_ _________________ _ 

LOX #HACIBF 1\lq F52F CE 0099 
1120 F532 A6 00 
1121 F534 r:>F 8D 
1122 F'536 84 F8 
112~ FS:38 81 F8 

ll')A A O, X 
STX FROM 

GET HEADER ~YTE W/ TYPE CODE 
PRESET FO~ DATA MOVE 

J124 FS3A 26 01( 
1125 F53C OF STALL 

ANO A #$FA. 
-----··--- --- --- ---- -

fl1ASK OUT HFC# 
CMP A tt$F8 
ijNE: JCUA8 BRIF NOT HFC RESTART CODE 
SEI •••••• 

1126 F53D 20 Fn 
1127 F53F 81 CO 
1128 F541 26 08 
112q FSIJ3 7F ooq2 

B~A ••1 •••••• STALL HERf. IF HAC FORCED REST 
TCUAA 

t1:3Q F51J6 _CE __ J_004 _____ ~ 
1131 F549 C6 08 
1132 F54R 4F 

CMP A #JCO IS IT A+8 CULPS? 
BNE ICLAB NO,.CKECK A+8 CLLPS 
CLR INZPMZ START NEW PHASE 
LOX_ _ ________ #A CULP GET_ TRANSFER __ AODR ___ _ 
LOA 8 #$08 SAY GOT A+8 CULPS 
CLR A PHASE SHOULD ae 0 
SRA JNZMOV TRANSFEq TO BUFFER t\JJ _!_i'!_t; ___ ~Q SB 

1134 F54E .91 DO 
113'5 FSSO 26 09 

ii':Lia··------c~P-A- --~--#iD_O___ IS rr--A• B c[[PS?? 

t 1 3 6 __ r: 5 5 2 _ Ce: 1 0 1 A 
1137 FS55 C6 10 
113A F557 86 01 
1139 FSS9 i?O LJE 
1140 F~SB Al EO t6TAB 
1141 FSSn 26 09 
114? F55F CE 1030 
1 UJ3 F56? C6 18 
it tJti F5nl.! ~n 02 
1tas FSr,E:, 20 41 
1iLJ6 r:51,~ 81 go - tCuto 
11lH i:;-5~A 26 oq 
11a~ F56C CF. 1041 
! f4 Q F 56 F C 6 2 0 
1150 F571 86 0 ~ 
I 1 'it F57~ 20 .~4 
l rs2 F'575 P.1 AO 
1!53 F577 ?& og 
1154 F57q CE 1050 
115c; F57C C6 28 
1156 F57E 86 04 
\.157 F580 20 27 
115A 1='5~2 -A1 ~rt) 
1\59 FSBIJ ?6 09 
1160 F5A6 CE 1073 
t u,t FS89 c6 30 
116~ F58B 86 05 
116, F5BD 20 1A 

lCLco· 

BNE IOTAB NO,.CHECK A+B DeLTAS 
- __ Ll)X --~-- #ACI..LP GET Aooq OF BUFFER ---

LOA a #$10 SAY GOT A+B CLLPS 
LOA A #$01 PHASE SHOULD ~E 1 
BQA INZMOV TRANSFER TO BUFFER 

-· ---·-·-- -·--·-----------------------··--,.----- --------------- -----------------
C ~PA #!EO IS IT A+B DELTAS?? 
B~E ICUCD NO •• TRY C+D CULPS 
LnX #ADEL TA 

--- -··- - -·-- .. --- ···"--·- --------------------------------·-·--·------------
LI) A A #$18 
LOA A #$02 
9RA INZMOV 
C"-1P A #~96 
6"1E IC LCD 
l._i)X ttCCULP 
Lrii ij #126 .... 
LnA A #$03 
i;1u fl\lZMOV 
C~P A -#$AO 
qME: IIJTCD 
LOX #CCLLP 
Lf'.lA 8 #$28 
LOA A ii$0LJ 
l;RA PJZMOV 
Ch.1? A #$BO . 
81\JE: CORAS 
LOX #CDrLTA 
LOA a - t{$30 
LOA A #$05 
FIR A I NZMOV 

SAY GOT A+8 DELTAS 
PHASE SHOULD BE 2 
TRANSFER OA'T'A 
IS tf C+6 ClJLPS 
CHECK C+O CLLPS 

SAY GOT C+DCULPS 
PHASE SHOULO ~E 3 
TRANSFEQ TO BU~FER --- ·i-·s ~·rr~" .. ~c +o--'" CI~-L. ~,.Il -~----·---------.---
No •• Ho~ ABOUT OELTAS 

·sAY GOT t • O-CL.1,J)s 
PHASE SHOULD ~E 4 
TRANSFER DATA 

.. IS IT C+O DELTA~?? 
NO,.HOW 80UT CORR ASSIGN 

$AV WE GOT DELTAS 
PHASE SHOULD 9E 5 
TRA.NSFEQ DELTAS 



-~----------------- --- ------- ----------------

MMC M6801/M680] MPU ASSEM8LER PAGE 33 COO 13:24 JAN 27, 1 84 
105q ••••••••••••••••••••••••••••••••~•••••••••••~~••••w•* 
1060 CORRIDOR O START * . -.• --- ri:!. -F 4 E 6 8 l 

1063 F4EA 26 
1064 F4EA Cl.I 
1065 Ft~fC Ct 
10~6 F4EE 26 
10~7 FIJJ:'0 CE: 
10&8 F<.lF3 20 
10<,q Fai=-5 CE 
\070 Fl.If:'~ C6 
t071 FIJFA ~0 

16 
12 
:f6 
20 
OS 
tOAE 
03 
1069 
10 

CMCWDU CMP A 
8NE 
AND 8 
CMP R 
13NE 
LOX 
RRA 
LOX 
LOA B 
BRA 

------------ ----~---·-·-·----------------------·--- ---------

#$16 
C~Cl'IDO 

IS IT CORR D UP? 
NO •• CMECK O DOWN 
GET O CORR SfATllS 

• 

• 

RC 

GOUPD 
GO!JPDl 

1072 * 
1013 F4FC 01 11 c~1cwr,ri cMP A 
1074 F4FE 26 12 8NE 
1075 FS00 C-tt--3-0- -- -- ---A-NO B 
1076 F502 Cl 10 CMP B 
1077 F504 a& 05 BNE 
1078 F506 CE 10BE LOX 
1 ofq F509 20 03 -- -8QA 
1080 FSQij CE \053 GODND LDX 
1081 FSOE C6 20 GODNDt LOA B 
1 0 8 ~ F 51 0 2 0 ff:;, - - - - - - - 8 R A 

1083 
1084 F512 C6 1.10 
10~~ F514 FA 10F7 
1086 FS17 F7 10F7 
\087 F'StA. 3q 

* 
CMCWER LnA B -··oRx-- -ff_ 

STA 8 
RT~ 

t{$30 -
#$20 
GOIJPO 
#OCWTX•l 
GOUP01 
#QCLLP•1 
#$10 
CMAAFN 

#$17 
CMCWER 
#130 
#$10 
GODNO 
#OCWTX•l --GObNor _______ _ 
#OCULP•t 
#$20 

-CMA8FN 

#$40 
HFSTAT 
MFSTAT 

ARE WE GOING OOWN NOW 
NO •• ALL.S WE'LL 
YES.,GET CUQRENT VECTOR 
START UP 0 
VES,,POINT TO LL POINT 
str ST Atl.ls -8 IT 'D UP 1 -

QUEUE UP 8P COMMAND 

f s -t'f CORR o -tfOWN? -
NO,.ERROR 
GET D COR~ STATUS 

- ARE WE GOIN-G UP NOW 
NO ... ALLS WELL 
YES •• GET CURRENT VECTOR 
START DOW~ D - --

YES.,POINT TO UL POINT 
SET STATUS BIT 1 D ON' 

-rflTElJ E UP BP_C_O MM A N t5 

SET COMM ERR BIT 

IN STATUS WORD 
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COO 13:24 JAN 27,'Aa 
1165 F58F Cb 06 CORAS 

_JJ_Jt~ _FS9t_ f)J ___ 9~---

MMC 
LOA R 

8 

MPU ASSEMBLER PAGE 
#6 HAVE WE GOTTEN lLL., 
INZPHZ ,,IN!Z DATA?? 
INZERR NO,,TELL HAC 
#CORAAS GET AODR TO TRXFR 
HFSTAT _____ GET __ CURRENT _STATUS __ _ 
#$47 STRIP OFF RST BIT 

. , .• 11&7 F593 26 3q 
\16~ F595 CE 1115 
11 &q F'59Jt ff, _ tQf:1 
1170 F5q~ C4 «7 
1171 F5<m CA 30 
1172 FSqF F7 10f7 
1173 FSA2 7C 008E 
1174 FSAS Cb FO 
1l7S F5A7 20 21 

._CMP 
BNE 
LOX 
LQA F3 
ll\Jf'l B 
ORl ~ 

$!A 8 
INC 
LrJA 8 
BRA 

#$30 
f:tFSJ~J. __ 
FROM+1 
tii•U, 

~~-l'LQW~'H"t"l 1 NIT I AL I Z E O 
PIG COOE FROM AOO 

1176 
1177 F5A9 q1 92 
1171' F 5 AR _2(,_JJ __ 
117Q FSAO 7C 0092 
1180 F5RO 66 C7 

* 
INZMOV 

!NZMV3 

CMP A INZPHZ 
8NE _ !NZERR _ 
INC INZPHZ 
LOA A #11$C7 

SET TRANSFER COUNT 
T:Rl\l\JSfE~ QA lA 

AT PROPER PHASE?? 
J F_NOT .__._R E_iET _ 
INC PHASE COUNTER 

11 EH F SR? 84 _ t_O F] _____ _ _ ___ ANO_A__ _MFSTAT ____ STRIP_!NtI~?HASE 8JTS 
1182 F5~5 87 10F7 
1183 F5~8 CA 80 

__ Ul}_o __ ~.5-~~ __ F~J_QfZ ___ _ 
1185 FS~O ~7 10F7 
1186 FSCO C6 F7 
J187_FSC_2 J~D __ F5l_R_ 
1186 F5C5 C& 04 
1189 F5C7 3A 

STA A HFSTAT 
ORA 8 #$80 SET RST BIT 

_ __ PR~_'3 ____ l:i_f_!3T~T __ Q~_J _ _I\IC_t.JRRENT SJATU~L 
STA B HFSTAT .. IN STATUS WORD 
LOA B #•9 SET UP COUNT FOR MOVE 

.JSR ________ M(')VE_ __ MOVE __ VEC OR_ DELTA. 
LOA 8 #G SKIP OVER COUNT DATA 
A8)( 

36 

11~0 F5C::' C"_f}. ___ LOA R 
JSR 
!HS 

#•9 ·-·-- ·--·•·-···-
__ SET_ U? COUNJ_ AGAIN _ _ _____ _ 

1191 FSCA qo F51B INZMV3 

•

·. 119? FSCO 39 
1193 • 
ll94 F5CE 86 tOF7 INZERR 
119'5 F51}1 Bll C7 

• 

1196 _ F~H)J 8A 80 
t197 F505 B7 10F7 
1198 F5D~ 
,199 FS09 
1200 FSl')R 

U)A 
A l\t lJ 
ORA 
STA 
CU< 
STA 
RT~ 

A 
A 
A 
A 
A 
A 

MOVE 

HFSTAT 
#$C1 
#$80 

·- ... ···-··-···--·~ .. -····-···· 

HF'STAT 

INZPHZ 

MOVE !NIT DATA TO HOLO 8UF 

RESET If\lTT PHASE' 

_ ·-" ,§ ~ T ~f__§_!_~~ T 



,. 
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COO 13124 JAN 27, 1 84 MMC M6801/M6603 MPU ASSEMBLER PAGE 
1202 
1203 
1204 
1205 
1206 
1207 
1208 
1209 
1210 
1211 
1212 
1213 
1214 
1215 
1216 
1217 
1?1_13 
1219 
1220 
1221 
1222 
1223 

FSOC 
FSnE 
F5E:O 
F5E1 
FSE'3 
FSE:5 
FSE6 
i::-se:a 
F5E9 
J:SEA 
F'5fB 
FSEC 
FSEE 
J:5F0 
F5F1 

C6 FO 
A6 00 
~6 
A6 02 
A7 00 
32 
A7 02 
08 
08 
08 
5C 
2B 
C6 
3A 
39 

FO 
04 

•··················~··········~·············~~~-~···· • * 
··-·················································· 

* 

LOA 
t.nA 
PSH 
LOA 
STA 
PUL 
STA 
INX 

8 
A 
A 
A 
A 
A 
A 

IN X 
IN)( 
INC 8 
8Ml 
LOA 8 
ARX 
FUS 

#•3 
o,_x 

z,x 
o,x 

2,X 

RVRS3 
#4 

MS BYTE 

LS BYTE 

GET BACK 1115 BYTE 

---- - -----" 

POINT TO NEXT COORD 

-o o r: o-ij------x--;-v ~--z------ -- -
SET UP FOR CALLER 

••••~~•••••~~•~•••••••••••••••••••••••••••••~•••w~••* 
- - - ----- - -

* REVERSE SUN,CWA,CWB,8P/HCINIT COORDS * 
•······················~·······~·············~-----·· _J?~~ F5F2 CE JQ~-~-- HCRVRS 

1225 FSF5 BD E5 
LOX - - - - ----.- -

RSR 
#SX POINT TO SUN COORDS 

- -- RVRS() -----~ REVF:RSE SUN COOP OS 
1226 FSF7 80 E3 
1227 FSF'q ~O Et 

!3$R 
BSR 

RVRS9 REVERSE CW•A COORDS 
RVRS9 REVERSE CW•B COOROS 

- -----··· . ~------·-------~---·---·-----------·--- ~---- ··------"·---·----
- RVRS9 - REVERSE CW•C COORD~ 122 A FSFR 80 OF 

1229 F'5FF) 80 Of) 

•• -- t~~i :i~-~ !~ DA 
1?..~~ FE:,02 3g 

E\ SR 
8SR 
A8X 
i:\s~ 
RTS 

RVRS9 REVERSE CW•O COORDS 
SUMP l1 MOqE 

-RE'VERSE-e?/Ht-I Nt r~c: • OROS 



COO 13:24 JAN 27,'84 MMC M&A01/M6803 MPU ASSEMBLER PAGE 38 
1234 ·······~························-~-·-········-·--···· , 1235 * HCO?S PERFOQM HC OPERATIONS /. ! ~i~ ------- --------: . .:--;;.;;-;.. ..................................................... ~--;..;-;.-;;..;;--------* 

• 

•• 

123~ F603 HCnPB 
12:sq Fo03 so En 
1240 F60S 8r') OE 
1?JJ\ F607 80 Eq 
12U2 F609 8D 7/J 
l21J3 F&OR Bij F&E9 
12aa F60E C6 08 
1245 F610 86 FF' 
121J6 F612 7E F267 

F!Jtl 
8SR 
RSR 
8SR 
13SR 
JSR 
Ll'.\A B 
LOA A 
.JMP 

* ----------------
HCRVRS 
MCOSSC 
HCRVRS 

-------------

HCCH'.:RR 
HCOPOL 
#8 
#•l 
CMOTRTN 

---·- --------- ---- ·--·--·. ------- -- ---- ----

REVERSE FIELD COORDS FOR HC 
OUTPUT SIJN/SYNC/CMO TO HC'S 
RETUR~ TO NORMAL FOR ME 
-- --·------·----- - - ---- --- - --- ·- - - --

RECEIVE HC CMO RESPONSES 
POLL 4 HC'S FOR STATUS 
COOE FOR CWCALC ACTIVATE 
C00E FOR CMOI REE~TER 



• 

• 

• 

COO t3:24 JAN 27,'84 MMC M6BOI/M6803 MPU ASSEM8LER 
1248 
124«1 * HCOSSC: OUTPIJT SUN/SVNC/CMO PACKET & ·r2so __________ . ----- -.·-·-·-·- ~~-T-R-ANS_F_ER CORR .WALK-·OA.fA F~fl)M BP SL.OT 
125\ • TO A OR 8 CW SLOT. 

PAGE 

• • 
1252 •·······~---··~···············•·~--~~---············· 1253 F615 HCrissc·-· -EQ_U ______ ---.-·--. -------offfPUT SUN/SYNC/CMD TO t-ic•s 
1?.54 F615 C~ 108A L~X #HCMORF 
1?55 F&18 ~6-~F LOA A #7q 
125~ F61A ~O F093 JSR HCWRT 
1257 F610 A6 00 LnA A O,X 
1258 F6\F AG FO AND A #$FO 

-•-.- -- - -- ~ -·-- -------·-----·--

12 sq F621 Rt 30 C~P A #$30 
1260 F623 26 43 8NE SSCNCW 
126\ F625 CE 10C7 LDX #HCMDMSK•l 
1 ~ 6 2 F & 2 8 D F 815-· S T )( - - - FRO~- --
1263 F6?A q6 q7 MOVCWA LOA A CWTYPE 

CMD 8IJF AOR & BYTE 
WRtTt to I-IC BUS 
HCMOBF 
CHECK HOR BYTE 

SET MOVE FROM ADOR 

12 6 4 F 6 2 C _ 8 5 0 C __ _ ___ ___ ___ _ _ ~l_T A __ _ ____ # $ 0 C _ _ _ _ _ I 5.J'f __ A _CW?? .... 
1265 F62E 27 07 BEq MOVCW8 NO BITS SET •• TRY ~ 

1266 F630 CE 1094 LnX #ACWMSK 
12&7 F633 C& F3 LOA 8 #$F] REMOVE CURRENT A 
1--2&"8 --·F-,;·3-5----2-0 -·--1·0··------------- -·-a~---------------Mv MS t< - •• CORR - s TAT tiS --
12&9 * 

__ 1_27 0 F6 37_ 85 0 3. --~QVCWl3 
1271 FE,39 27 07 

Jt[I A 
8EQ 
L.OX 1212 F630 CE lOAt 

1.27~ F63F.' Ct, FC 
--- --- ·---··----- -------------------- . ___ _ - L Q_~ ___ !L_ 
1274 Ft,40 20 10 
1275 
1276 F64? 
1277 F&44 
1278 Ft,/Jt, 
127q F649 
1280 FF,413 

85 
27 
CF.; 
C6 
20 

co 
07 
lOAf 
3F 
05 

* M0VOJC 

1281 * 
1282 F640 CE 10BB MOVCWO 
1? 8 3 F <,50 C 6 - CF 
1284 * 

Fa 10F8 MVMSK nr----1 ?.85 F'6S2 
12BF, F655 
1287 F':,56 R7 
1288 F(;,'59 Cb 
12aq F65B r.;o 
12cH1 ~ 65F CC 
1291 F661 1)0 

1292 l='!,63 ci, 
1293 F665 80 

\0F8 
FC 
F518 
lOCF 
81) 
r:1 
FS1R 

1294 
1295 
1:?96 
1297 

F668 
F668 CE' 1000 
F668 4F 

* SSCNCW 

8RA 

8JT A 
8E:!f 
LOX 
LDA A 
13R A 

LOX 
LOA 8 

A I\Jf) 9 
AAA 
STA A 
l.OA 13 
JSR 
U'H') 
STD 
\...DA 0 
JSR 

EQll 
LOX 
CLR A 

#$03 
MOVCWC 
#8C\~MSK 
#$FC 

. MVMSK 

IS IT_!LC~l? __ 
NO BITS SET •• TRV C 

REMOVE CURRENT R 
•• CORR STATUS 

#$CO IS ITC CW?? 
MOVCWO -· Nd BITS SF?:T •• TRY O 
#CC 1 .. JMSK 
#$lF 
MVMSl< 

#DC:~'JMSK 
#'iiC:: F 

HFSTAT+t 

HFSTAT+t 
#•I.I 
MOVE 
li8PX•d 
FROM 

----~- ---"----------- ~--- -
•• q 
1-1nvE 

* 
#HFCRAM 

REMOVE CURIH'.NT C 
• ,CORR siATLIS 

MUST 8E 0 
R-f,.ravt co~~E'Nr o 

sE·r CORR STATUS 

MOVE q BYTE COORO 

COUNT 
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COO 131ZIJ JAN 27, 1 8/J MMC M6801/M6801 MPU ASSEMBLER PAGE 40 
1298 F66C SF CLR 8 

. ,,_ _____ 1299 E~-~I) .. 70_0093 __ ____ __ _ _ TST ________ EC_WFLG IS ECW ACTIVE?? ___________ _ 
.•.. 1300 F&70 28 0/J RMI CLRCRM IF so,,.nc)NT CLR CMD 

· 1301 F672 EO ca STD $C8,X CLEAR 32•8IT HC 
130~ F674 f[)CA $TO ____ $CA_1_X _________ COMMAND MA!H< __ _ 
1303 F676 eo DR CLRCRM STO soa,x CLR 32-AIT HC 
1304 F678 ED 0~ STO $00,X CMO RETLJR~ MASK 
1305 ~~lA ,& 7F LOA A _#17f -------

1306 F67C A7 BA STA A $8A,X QESET HDq BYTE IN CASE 
1307 F~7E 39 RT$ IT WAS HC INIT CMO 

• 

-------·-------

• 



COO 13:24 JAN 27, 1 84 MMC M6801/M6A03 MPU ASSEMBLER PAGE 41 
1',3 f)q 

'~-- 1310 

• iI~f F67F 
13.13 F67F 86 3C 
1,314 F681 97 81 
1315 F683 8D F072 
131 i; 
1317 F&A6 96 Al 
1318 F686 2A FC 
1319 FE,~A 86 41:3 
1320 F6.c\C 97 81 
1321 F68E q6 81 
1322 F690 2A Fr, 
1323 F692 36 OA 
132.4 FE,94 97 11 
1325 F696 cu, 8A 

- ··-·--·--···-

1326 F698 as 
13?.7 '699 213 40 
1328 Fb9B 8n 20 
1329 F690 90 as 
13.30 F69F 27 47 
1331 F6A1 4A 
1.33~ F6A2 g"7 8A 
1333 F6A4 CE 0099 
1334 
1335 F6A7 . 
1336 FF,A7 Ab 00 

• i ~~~ ~t:-:- ~: co .... 

• 

!33q F6AC 84 EO 
1340 F6AE 26 32 
T34\ F680 C-4 if? . 
13 1-12 F6~2 1F 
134~ F6R3 00 
f3Zf1.t.F6R" tJ6 
!345 F685 '5A 
t346 F686 2A FC 
1341 F'68~ E:6 do 
1348 F6BA 5~ 
1349 F6BR 54 
t,350 F~ift 54 
\351 F6f31) Cl.I 03 
1352 F68F ?.6 Of, 
·135'5 · F&Cl RA . fODB 
1354 F6C4 87 1008 
1355 
·1 3.56. F6i:7 SA. 
t357 F&ca 21::i 06 
1358 F6CA 8A 100C 

* · _ HCOCRR · RE~(LC'iD_~~~.~-Q~_SE & MA'<E l)P CRMASK ._! ___ _ 

·-----------··••w••··········••w••··················* HCOCRR 

* 

CRRW? 

* 
CRlOOP 

Erlll 
LOA A 
STA A 
JSR 

LF)A A 
8PL 
LOA A 
STA A 
LnA A 
BPL 
LOA A 
STA A 

.. LQA A 
ASL A 
13Mt 
LnA A ·sua·A 
8t'Q 
DE:C A 

* 
#60 

-----·-·· - - -
OLYTMR 
HCRO 

OLYTMR 
CRRW1 
#75 
OLYTMQ 
Ol.YTMR 
CRRW2 
#$0/\-
S IOCSR 
HCIST 

CRNONE 
#32 
fhtc·· 
CRNONE 

--·-stl .. A ---·-ct_R _ 
LOX #HCJBUF 

Er.JU 
LOA A 
TAB 

----~,- -- ____ ,, ______ - - - --· . ------

* 
o,x 

. . EOR A -,, ,c-o 
#$EO 
NGRP3 
#$07. 

* 
NGRPO 

AI\IO A. 
8 !\IE 

. AI\JI) B 
CLR A 
SEC 
RORA 
o~c B 
RJ:>L 
l.l)A 8 
I..SR 8 
LSR 8 
LSR 8 
AMO 8 
l,'\!\Jt 
t:fRA _A 

STA A 

f)~t 8 
8NE 
OR A A 

••2 .. - -0 , -)( 

#$03 
NGRPO 
CRMA$K .. 
CRM~.SK 

NGRP1 
CRlvlASK+t 

RECEIVE HC COMMANn RESPONSE 

APPROX, 50MS OELAY 
READ THE RESPONSE 

GIVE HC'S TIME TO RfSPONO 

APPROX. 60MS OELAY 

GIVE HC'S MORE TIME 
-- ------ ------

TURN OFF SERIAL l/0 
HC INPUT STATUS ----·- ·------- ·--"------ -- -

BRIF OR/FE OR IRQ•NO•REASON 

-GET ,,,-NffMBfR- OF HC 'S WH-lCf-4 T AL. 
BRlF NOBODY COMMA~DEO 

WHERE RESPONSE IS 

Oo FOR EACH RESP. a~TE 
RESPONSE' BYTE 

6RIF WRONG HD~ COOE 
G'Ef 'T ·oF -, -yN· sus..;GROUP. 

RESPONSE BIT 2 8 POSITIONEO 
POSITION BIT VIA LAST-3•8ftS 
OF THf HCN 11 

ISOLATE 1 OF O SUB•GROUPS TO 
F I NO w H J CH 8 Y T E OF T HE 3 2 ;;,8 ti-
1N OR f) TO seT e 

8RIF NOT IN FIRST BVTE 

SET BIT IN CORRECT RYTE 

SRIF NOT 2ND 8YTE 



·------------------~---- --~-----

coo 13:24 JAN 21,•aa MMC ~6A0t/M&803 MPU ASSEMBLER PAGE 
1359 FbCD R7 lODC STA A CRMASK+1 SET BIT IN CORRECT 8YTE 

________ J360~F&O0_ SA ----~NGRPt ____ D_c_:• E':-._.c"..___C_a_ 

<., 1361 FoDl 26 Ob BNE 
·. 1362 FE,03 ~A 1000 ORA A 

1363 F6O& 137 19QD ~lA_ A 
1~64 F609 SA NGRP2 DEC B 
1365 F60A 26 06 8NE 
1J66 F_6QC f1 ~ 1 ODE ORA A 
1367 F&OF ~7 10OE STA A 
1368 F6f2 OA NGRP3 INX 
13&q F~E3 7A 008~ DEC 
137~ F6f.6 2A ijF ijQL 
1371 F&EB 3q CRNONE RTS 

• 

• 

NGRP2 
CRMA$K+2 
CRMA$K+2 

NGRP3 
~'3M A§K_+ 3 
CRMASK+3 

CTR 
CRLOOP 

BRIF NOT !RO BYTE 

SET BIT __ IN CO_ER__ECT F.IYT_E 

BRIF NOT 4TH RYTE 

s·tr -err IM CORRECT AVTE 
POINT TO NEXT RESP. BYTE 

on FOR ALL RESP. eYTES 

-- - --~~--------•---'---·-~---···-·------

-- ··-·-------··----·-·--· .. 
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COO 13124 JAN 27,'R4 MMC M6801/M6803 MPU ASSEMBLEQ PAGE ~3 

1373 •············-·-·--······-·-·----··--·--··----····-·· L!Zlt__ _______________ ~- 1-!C_QF>OL STAlU~---'--~~--'JLJ•_ MAKE STAT BlJF FOR Ii!~ ____ _..-___ _ 
1375 ···············-··················--··········--··-·· 1376 F6E9 HCOPOL EQU * STATUS POLL 4 HC'S & REFORMAT 
1J77 F6~9--~~ 8A ___ L_Q~ __ A ----~-~N!!~--------------
1378 F6E8 R4 IF ANO A #SlF KILL HIGH ORDER BJTS 
1379 F6EO q7 8A STA A SPNIJM 
J380 F~~F SF CL~ 8 
138t F6FO g& 02 LDA A P1DATA GET HFC ADDRESS 
138?. FoF~ 04 LSR 0 
1383 F(::if:3 04 LSR D PUT IN HI END OF RB 
1384 F6F4 04 LSR 0 
1385 F&F5 DB 8A ADO 8 SPNUM 
t,~6 f"_~_':J 86 50 _ J,,.!)A A #$50 HEAOER 8YTE 

- ----- ---- -- - ---

1387 ~6F9 FO 1009 STD HACSTAT SET 2 HOR BYTES IN 0/P BUF 
\386 FoFC Cb 03 LOA 8 #3 

_ 138 q F &FE_ 0 7 _ 8R_ --- ---- -- ------~LA_~----- ___ J.!!L________ Se: T L.OO~_F'Qr:L ~ HC I S 
1390 F700 CE 10DF LOX #HACSTAT+& WHERE TO STORE 
13g1 • 
1_392_F7_03_86_O\ ___ HCPJ,,._F:>_ ____ LOA __ A _____ #1 ________________ HC_POLLING LOOP 
13ql F705 97 81 STA A DLYTMR 
1394 F707 96 81 HCPWAT LOA A OLYTMR 
1395_ F709 2A FC ___ SPL _________ HCPWAT 
1396 F708 90 F71A JSR POL1HC 
1397 F70E C6 Oh LOA B #~ 

DEL.AY __ 833 USEC B~l~t~t'J_ TIO'S 
STATUS POLL. 1 HC 

___ J398 _F7t_o __ I~------------- ____ -----~-~_x _____ -~-- ~~ F>O.INT TO __ NXT __ SLOT ___ JN_f,fAC STAT 
1399 F711 7C 008A INC SPNUM TO GET NEXT HC 
1400 F714 7A 008R DEC CTR 

·• 1401 F717 ?A EA. BPL HCP P 
1ao2 ~11q 3q RTS 

on FOR a HC'S 

• 



• 

• 

• 
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COO t]:24 JAN ?7, 1 84 MMC M6801/M&A0l MPU ASSEM0LER PAGf 

···········~~~·~···············~··············~--·-·· 1404 
}405 
1406 
1ao1 
1ao" 
1aoq 

________ -~- _______ E_Q!,,J_!!G _____ STATUS POLL 1 HC SUR,ROUTINE * -·------ --· ---··· 

•···················································-

1410 
14U 
11'12 
1413 
1 IJ 1 4 
,. a 15 

F71A 
F'1l A )C 
F71B 96 BA 
F710 8A 80 
F71F 97 g8 
F721 CE 0098 
F724 ~6 01 
r:1 ?.6 ~o F og_3 

141!', F72Q 86 06 
Jti_1I F'I~8 q7 80 
1416 F720 BO F072 
141q F730 96 AO 

_11J2l) __ F7 32 _2A _F_C_ 
11.l21 F734 A& 0A 
142?. F736 97 11 
1423 F7 38 38 _______ _ 
1424 F739 q6 68 
1425 F73~ 48 
1426 F7 3C 28 _ 12 __ 
11.ir:'7 F73E 96 85 
1428 F740 81 18 
1 ll~9 FO[ll.? ~t, _OC 
1430 F7/J4 9b 86 
1431 F746 26 08 
1 4 3 2 F 7 !J _S 9 6 8 A 
1a:p; F7/JA 813 AO 
1ll3lJ F7lJC 98 qq 
1 ':'3--5 l::74f 27 OJ,_ 

PflltHC 

* 

P2WAT 

143~ F750 CC 0400 HCPEQR 
\IJ37 F7'53 fO 00 
t438 F7'55 ~q 
1 IB9 
1440 
1t.llJ1 
11J 4 ~ 
141J3 
1 aa ti 
1l.l45 
1ll/J6 
1447 

F756 Bn OD 
F758 t)C 9A 
F75A E:O 00 
J::"7 5C QC 9C 
i;:751: FO O;> 
i;:760 OC 9E 
F762 ED 04 
F71,tJ .39 

* 
HCPGOO!) 

EQU 
PSH -X 
LOA A 
ORA A 
STA. A 
LOX 
LDA A 
JSR 

LOA A 
$TAA 
JSR 
LOA A 
~PL __ 
LOA A 
STA A 

·- .. PUL X 
LOA A 
ASL A 

* 

SPNUM 
#$80 
SPO!..BF 
#SPOl..qF 
#1 
HCw.RT 

#6 
__ IOTMR 

HCRD 
IOTMR 

__ P2WA T_ 
#$0A 
SIOCSR 

HClST 

_'3tv1I___ _ _____ HCPERR ___ _ 
LOA A IOTC 
CMP A #24 
~NE: . HCPERR .. 
LDA A IOCKSM 
~l\!E HCPF.RR 
U')~_ A SPl\jlJl\.1 
AOO A #$AO 
E(')R A HC HHJF 
8f~ HCP GOOD 
LO!'.'> #$0400 
STO o,x 
RTS 

'3SR 
Lnn 
STD 
L r)I) 
STO 
LOI) 
STO 
RTS 

SCR!:Ei\l 
HC1'1UF+1 
O,X 
Hr:tRUF+3 
z,x 
HC!BllF+5 
4,X 

WHICH HC TO POLL 
HDR CODE 
_SlAJIJ_S PQLL O(P BUF 

XFR AODR & BYTE COUNT 
W_RlTf TO I-IC Bl.JS 
& WAIT FOR !/0 CMPLTN 

.~_.__(}__M~-T~tM~""()lJJ_TTI..L_. lST BYTE 
READ HC RESPONSE 

WA IT Tl LL __ l/O_OONE _______ _ 

TURN OFF SERIAL l/0 

SERIAL I/0 STATUS 

8RIF OR/FE OR IRQ•NO•REASON_ .. 
RESPONSE 8VTE COUNT 

_BRIF_AAO RESP~ .LEf\!i,TH _______ _ 

BRIF BAO CHECKSUM 
STAT•POLL ~C NUMRFR 
HDR CODE: 

B~Jf GQQQ_ HC_ti Rf:TURNEO 

SET 'HFC DETECTED COMERR' StT 

MOVE HC STATUS 

MOVE AZIMUTH 

MOVE ELEVATION 
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•~~-~---~····················~·--~··~·············~·· 
* SCREEN OUT POSN CMPR 8ITS FOR THOSE HC 1 S WHICH * 

144q 
1450 

',. 1451 * ARE CURREI\ITLY CORRIDOR WAL'<ING ----,_ ----·~-
1452 *·······~--··~······•~~-····~----·····--········-···· 11.l5'3 FH,5 
liJSl.l F765 3C 
1455 F766 Ff, 10F8 
1456 1='76q 27 31, 
1457 F7&9 CS OC 
1458 F761) ~7 09 
1459 F76F CE 1094 
1460 F77? 9f, 8A 
1461 r;774 80 21) 
llH,2 F776 25 23 
1463 
1464 F778 CS 03 
t tH,5 F77 A 27 OQ 
1466 F17C CE 10A1 
11J&7 F77F 96 8A 
1llb8 i::'7Al 80 20 
11J6q F7832516 

SCREEN 

ACl~HC 

* 
BCWHC 

1470 * 
1471 F785 C5 CO CCWHC 

. 1a12 -F7 e 1 a-1 6 q . 
1473 F789 CE 10AE 
1ll74 F7~C <H, 8A 
1475 F78E SIJ 13 . 
1/J76 F790 25 09 

, • !:;~. -·F192 CE - t ti BA 
96 8A 
80 OA 

* 
ntwflt 

·• 

1479 F795 
11.180 F797 
\'!81 F79q ?-4 06 
1ll82 
1483 
1484 
l 4~'5 
11J86 
\l.PP 

F7913 96 9A 
F790 84 OF 
F7 qF c;p ca 
~·7Al 38 
1='7 A2 39 

• 
PCKil.~L 

NOHCWW 

EQIJ 
P$H )( 

LOA B 
9£ 11 
AtT A 
gEQ 
LOX 
LOA A 
3SR 
fi3CS 

SIT 6 
flF.Q 
LDX 
LDA A 
13SR 
BCS 

AfT 8 ·ae:a ·· 
LO)( 
LnA A 
9SR 
acs 

L n x 
l,.OA I\ 
135Q 
~cc 
LOA A 
ANO A 
STA A 
PUL X 
RTS 

* 

HFSTAT+1 
NOHCWW 
#$OC 
'3CWHC 
# A C1.-JMSK 
SPNUM 
M$KBIT 
PCK!LL 

#$03 
·-- .. !:CWl:I(;~ 

#8CWMSK 
SPNLJM 
M$1HllT 

-~- --·- --- -" 

PCKILL 

#$CO . . . -oc WHC - -
#C':CLA!lv!SK 
SPNlJM 

- .. MsKsTf 
PCK!LL 

.. -# ocWMS K 
SPNUM 
MSK~IT 

······,\101-1·(ww 

HCI8UF+1 
#$[)~ 
HCJqUF+1 

GET CORR. STATUS'S 
our •• QUJCK NO CW'S 
IS A AC r f vE? .... 
BRIF NORODY ON WIRE•A 
CORR• A CMO MASK 
c;Ef -T Hf$ I-IC Ntl~~-BEQ 
SEE IF HC ON THIS WIRE 
VES.,Hf_CORR ~A_LKING 
NOT A TRY 8 
IS 8 ACTIVE? 
BRIF NOBODY ON WlRE•B "-• -- ---···----"~--------•-···------·---- --~---
CORR. 8 CMO MASK 
GET THIS MC NUMBER 
IS HC ON 8 WJQE 
VES •• Mt CORR WALKIN~ .. 

IS C ACTIVE? 
. tfRTF NOBODY-i:H·~·-wr'ke: ... c 
CORR, C CMO MASK 
HC ~E 1 RE INfEqESTED IN 
IS 4E ON C ~tijf? .. 
VES •• HC CORR WALKING 

CORR. 0 tMD MASK 
HC WE'RE INTERESTED IN 
PUT HC'S CMD 8IT IN CAR 
NOT 6\l n wT~E~ ;c;tri' OUT 

GET HC'S STATUS 

KILL THIS HC'S PC BIT 
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1489 
>--~---J-~~o_ -- ---------­
-, :. 1491 
' t lJ92 

• 

.• --

1493 
1494 
1495 
1£196 
1497 F7A3 
11.198 F7A4 
taqq r:7A5 
1500 F7A.7 
1501 F7AA 
1502 F7AQ --- -- --- -------

1503 F7AA 
1soa F7AC 
1105 F7AO 
1506 F7AF 
1507 i=-7RO 
1508 F7'31 
·1 so·q F783 
1510 F7!:34 

F7A3 
37 
t& 
84 07 
54 
S'-' 
5/J 
C4 03 
3A 
E6 00 
59 
lU 
2A F'C 
l! -
3 q 

• MSK~IT ~---------- ------

* 
* 
* 
* 

SIIAR OUT I NE PLACES THE BIT CORR ESPQNQ t N~ _* _________ _ 
TO THE BIT POSITION IN THE A•REG INTO 
THE CARRV FLAG FOR USER TO TEST•~~ 
STARTS AT arr~, OF 8VTE PO!NTEO TO BV x;.~ EG ~ ARfif -a IT POS~J• s- ARE n;-N _______ --

* 
* 
* 
* 

•~•••••••-••••••••••••••••••••~••••••••••••••~•w••••* 
M~l<R TT E_ rl 11 

PSH 8 
TAR 
AND A 
u;q B 
lSR B 
LSR A 
AND B 
ABX 
LQA 8 
ROL B 
OEC .A 
8PL_ 
l'UL B 
FUS 

* 

#7 

#3 

.. o ,_x 

SAVE I1S~R•S B•REG 

MASK TO BIT WITHIN RVTE 

R!GHl JUSTIFY 

_ ---~-§ET CORRECT BYTE_ IN !'i~!l.TI.,.BVT 

PUT BIT INTO CARRY 
----·--·r.fE:fT"-OR E u·SE'R·.-s --~~-R .EG 

-----·-··-·-·-··--- ··--------····--------
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1512 

, _________ 151 ~ ___________________ * ____ CWC_A L~C ___ C_O_R_R_I~OOR WALK CALCUL AT I Ot\J PROGRAM _______ * ___ _ 
:... 1514 ................. "' ........................................................ . 

1515 * PROCESS CORRIDORS A ANO 8 * 
1516 
1517 
151~ 
1s1q 
1s20 

....................................................................... 
- -----·-------------- --- --------- ---- ----------- - -·-·-- --···-·---------·--·--· - -

F7B5 
F7~5 86 10F8 
F7RA 27 51 

15i?t F78A 85 OC 
1522 F78C 27 OF 
i523 F7RE CE 1004 
1524 F7C1 36 
15?'5 F7C2 tHI 
1526 F7C3 aa -
1527 F7C4 80 4C 

Cl>JC AI..C 

* 
CKCWA 

_ J s?_~ f_trE! -~~ ___________ _ 
152Q F7C7 25 04 
1530 F7C9 C6 F3 
1 S3 t_ f]~Fi Jt~--~!L ______________ _ 
1532 
1533 F7CO ~5 03 
1'534 F7CF 27 OD 

* 
CKWWFI 

- - ---· -- ·----- -·------------------------------------- ____ ,_ 

1535 F"7D1 CE 1011 
1536 F"7DA 36 
J.'5~7.fJQS 80 :rn ______ _ 
153A F707 32 
1s3q F7D8 25 oa 

• 1c:;ao F70A C6 Fr. 
1s1.11 r:7oc so 1.1c 

Er:iU 
LOA A 
RE:IJ 

BtT A 
8EQ 
UH 
PSH A 
LSR A 
- --- - - - -- -- --

LS QA 

* 
HF'STAT+t 
C1AJ I OLE 

#$0C 
CKWWB 
#ACULP 

GET Ci.-J STATUS 
A~YTHtNG ACTIVE?? 

VES.,IS IT A 
NO,.CH~CK 8 

SAVE STATUS FOR B 
SHIFT TO END 

8SR CKDELTAB WIRE WALKE~ 
PUL A GET BACK STATUS 

-. BCS- - CK WW 8 - - I F C SE T W l R E A C T I VE 
LOA A #$F3 IF CLEAR •• STOP IT 
8$R ________ -----~!Q~~W_A_B_~------------ __ _ 

PSH A 
8SR 

- - -· - ------ --·-·--·-- ---

PU LA 
Bes 
1,._"A R 
8$R 

CKOELTA13 

CKWWC 
#$FC 
STOPCWAA 

SAVE STATUS 
WIRE l~ALK B 

IF CLEAR THEN 

------·-···--·-----------



•• 

• 

• 
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_1544 --- -- ---- -~-- _ _ _ ___ P Q O C ES S __ C_ 0 RR l_Q----'O'-'-'R____,,C'---'--A:__:__N=O'--------=O'--------~ 
1545 
1546 F70E 85 CO 
1547 F7fQ 27 \'5 __ 
154R F7E2 CE 1047 
1sa9 F7ES !6 
155"' FJ~6 44 
1551 F7F£7 44 
1552 F7E'. 8 IJ4 

1'553 f7~9 44 
1554 F7r,A 4Q 
1555 F7ER 44 

CKWWC 

1,5~ ~_lf.C !H_)_f8~l- _ 
1557 F7E'.F 32 
1558 F7FO ?-5 05 
1 '55CJ FIF~C& _3F __ _ 
1560 F7F4 ary F898 
t561 * 
15&2 F7F7 85_ 30 ____ CKWWI:)_ 
15&] F7F9 27 10 
1564 F7F8 CE 1054 
15ft? F7FI;;_ 44 
15&& F7FF 44 
1567 F800 IJIJ 
lS~~ F801 IJlJ 
156q F802 81) 7F 
1570 F804 25 0'5 
t57J FA06 G_6 CF 
1572 F80A B~ FR98 
1573 F808 A6 FF 
t!; 71-1,_ F 8 O o G 6 Q ~ 
1575 F80F 7E F267 

cwtnLE 

R!T A 
RfJL 
LOX 
PSH A 
L.SR A 
LSR A 
LSR A 
LSQ A 
LSQ A 
LSR A 
JSR 
PIJl A 
8CS 

_ LOA_J~ 
JSR 

!:IJT A 
8EQ 
LOX 
LSR A 
LSR A 
LSR A 
l.,S~ .A 
9SR 
BCS 
U)lt a 
JSR 
Ll)A A 
Jl'>A 8 
J'-1? 

#$CO IS C ACTIVE 
-- __ CI( wwo _____ -NO__.__.MUS T_ RE_ o __ 

#CCULP 

SHIFT_TO_ 
LAST TWO 

BIT HOLES 

_Ck'.OfLTCO ___ WIRE_WALK __ 

CKWWO 
__ # $ 3F _______ . 

$TOPCWCD 

GET STATUS SACK 
IF ACTIVE CHECK D 

___ #$30___ _ __ l_S_O_ ACTJVE?? 
CWIDLE NO •• EXIT 
#nCUL.P 

CKDF:L.TCD 
cw Il'>L.E 

____ # $CF 
STOPCWCD 
#•1 
#9 
CfvlOIRTN 

SHIFT TO 
LS TWO 

"ITS 

IF SET STILL ACTIVE 
lF CL.f~~--'lQP IT 

SET RE ENTER CODE 
_l~fI_fQR ANOT'Hf:1? 

SECO~O 

* 

48 
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1577 
1578 * CWCALC SUBROUTINES FOR CORR'S A ANO B * ·- - --- - -~--------------·--·--·--- ------~ -·-·--------------

• 
1579 · · · · · · ~ · · · · · · · · ~ -~ --· ~ ~ · · · · · · · · · · · · · · · · · · · · · ·" · · · ~ --~ 1580 F812 84 03 
1581 F814 85 02 
1582 F816 26 08 
158:~ F818 81") 2F 
1584 F81A 28 OC 
1585 F81C 6D 15 
1586 F811: 00 
1'5A7 F81F 3q 
t588 
158g FR20 80 44 
1590 F822 2B 04 
11:Pft Faa,,~ ao 1a 
1592 F826 20 F6 
1~~-J -

CKOELTAB 

CWUPAR 

CWCENOAR 

• 
CWONAB 

* 

Ar-JD A 
R!T A 
BNE 
BSR 
a11.1t 
13SR 
SE:C 
RTS 

BSR 
8MI 
~SR 
8RA 
- . ----- ·-

1594 i::-a2a oc CW ST OP A 8 CLC 
1595 F82CJ '39 

_ . 1 ~ ~ 6 ----·- _ _ _ * 
1597 F82A F4 10F8 STOPCWAij 
1598 F82D F7 10F8 

__ 1599 ~-~'Q_ §f _J~----
1600 F832 39 
1601 * 

RTS 

4.NO R 
STAB 

~"'~--­RTS 

________ J602 F833 EC ___ Q_I _____ ~_~!Le~JQ~~ LOI)_ 
1603 F835 A3 98 SU9 0 
1604 F837 ~6 06 LOA A 

, e :ti~ ~tl{ :~ ~; ;~~ : 
1~07 F830 ~q QTS 
160 8 _ ------------ .. 
U,09 FB~E EC 9R 
161t') F'840 A3 11') 
1611 F~42 AE, 9A 

• 
CKf)NNOAB LOO 

#$03 
#.,02 

-·· ·------ ---------
C WDN AR 
OELTUPAf3 
CWSTOPA~ 
CKUPNDA8 

DELTDNA8 
CWSTOPA8 
CKONNOAB 
CWCENOAB 

HFSTAT+l 
HFSTAT+1 

_ s 3_,_x __ 

__ 7_,J __ __ CULP+1 
$qR,'J( Tl+1 

6,X CULP 
$9A,X T'Z sj , x --c1~t-u,- ---

GET UP OR DOWN 
IS TT DOWN?? 
YE'S •• DO IT 
ITS UP 
J!~ .. PAST JJlvl!T 
CHECK LIMIT POINT 
STILL ACTIVE 

ITS l)OWN 
IT Tl-tERE,,(rnIT 

·cHe:t1f··ctM1r-· POINT_ 
ST ILL ACTIVE' 

CW FLAG 
------------------~-----•·-----· - ~ 

TEST IF EXCEEnEn F-ITHER 
ACULP 0~ Bf UL~ iMEN 

STO~E RESULTS (EITHER 
POS,, 01:l NEG• l INTO 

- -E'itHfif AC 1~F LG OR 
RCWF'LG 

T E Sf I F f'. X C E F: DE O E I T HER 
ACLLP OR 9CLLP THEN 

STORE QESULTS CEITHE~ 

49 

tf:'12 F8!'.14 A? 1C 

sua o 
LDA A 
$RC A 
STA A 
RTS 

$9B,X TZ+1 
29,)( CLLP+1 
$9A,X TZ 
is, x ·cti..P 
Ci3,X C•'1iFLG 

PdS. ···nrfNEG~) ItJT6 __ _ 
161'! i::-846 '17 3; 
U,14 F84" '.39 

• 

fITl-lER ACl~F'Ui OR 
BCWFLG 
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161& *·-~--~-~··~···········~·········~··········~·-····-· • --· -- ----- -------------_1617 __________________ ~ __ 0fLTLIP~R ____ CWJAtC S118 TO ADO nELTAS rn 

·• 161~ • TO TAJ;lGET COORDINATES 
· 1619 •••••••• .. •••• .. ···--··--··-···················-······· 1620 F8q9 OELTUPAB E:~U * ___ >t•R[_GJ;)Qt~J§ TQ ;IJH_ER AC::U_LP 

* 

• 

• 

1621 F849 3C PSH X OR BCULP 
1622 F84A C6 FD LDA B 
1623 F'84C 07 88 STA A 
1624 
1&25 
1626 
1627 
1628 

1~?_9 
1630 
1631 
1632 
1633 
163ll 
1635 
1636 
1637 
1~38 

F84E EC 
F850 E3 
F852 ~O 
F'851.1 6.6 
FA56 A9 
F'858 A7 
FBSA 08 
F85B 08 
F85C 08 
F8'50 7C 
F860 28 
Fl36? 38 
FB63 At:, 35 
F865 39 

q5 
20 
9'5 
94 
2C 
94 

0081:l 
EC 

* 
11UPLPAB LOO 

Al)O D 
STI) 
LDA A 
6.0C A 
STA A 
!Nl< 
INX 
PJX 
If\lC 
BMI 
PI.Jl .. )( 
LOA A 
RTS 

$95,X 
S2D,X 
$95,X 
$94,X 
s2c,x_ 
S<Hl,X 

CTR 
OllPLP/\8 

5', 'l( 

x,v,z 

CMD COORD LS 2 BVTES 
0 EL T A L S 2 8 Y TF, S 

CMO COORn MS BYTE 
DELTA MS 8YTE ,_ - -- ----

UPDATE' X•R;r; & LOOP CQUNT_ 

DO FOi? )( ,_v,z 

PICK UP CWFLG FOR USER 
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1640 

· 1641 • OELTONAB OELTA•OOWN THE CORRTOOR COOROS A AND B • 

~. -r::I-----------; ;6-~---- -;~-~-;~~ ;;-~ ;~ · ....... ·: ··-·------.. ; :;; ~ ·; ;;~;;·;;.;:t~~~=--A~~~-;--

• 

c.-

1644 F866 3C PS~ X OR BCULP 
1645 F867 -t6 FD --- - Lr,A 6 
1646 FA6q 07 8~ STAS 
1647 * 
H,a~ FA6B Et q5 nof.JCPA~ L.DO 
1641'.J FA60 A3 zo sue D 
1&50 F86F ED q5 STD 
1651 F871 Af, 9tt LOA -.i 
1652 F873 A2 2C sac A 
1653 F875 A7 94 STA A 
1 &so F877 -08 t NX 
1655 F878 08 !NX 
J6~§ f_~7-~ ___ Q_~ --------- -- ----- __ !_t,J_~--
1657 F87A 7C 008A INC 
1&SA F87D 2B EC A~I 
165q F87F 38 PUL X 
-------------------------------------- --- -- --------
1660 F8AO A6 35 LOA A 
166t ~882 3q ~TS 

$<f5 ~ X 
$2D,X 
$9'5,X 

- -- -·---- -·-- -- -

$94, X 
s~c,x 
$94,X 

CTR 
OONLPA8 

x,v,z 

CMO COORO Cs 2 8VTFS 
DELTA LS 2 BYTES 

t~b~tonR6 Ms HViE 
DELTA MS 8VTE 

UPDATE X•REG ~ LOOP COUNT 

DO FOR X,V,Z 

---- --- ----··· --------~~---·- ---

_________ ,, __ ., ___ ., ________________ ·--~--------·- -------------- -

- -----···----.,---~------ --------- __ ,. __________________ _ 
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_ lfi&_g ·······-···············---·-··-·-·········-·-----·--· . __________ ~-- __ __ _ J;WCA_LC_SUBROUUNE...S FOR CORR' S C __ ANQ~O __ * 

52 

,.· 

·-• 1665 1&66 F883 8£1 03 cKnELTCO ANI) A 
FUT A 
8NE 
q5R 

#103 GET UP OR OOWN 
______ # S _Q.Z _______ I_S I T O Ow N l'L ______ _ 1&&7 F865. 85 02 

1668 F887 26 08 
1~69 F'889 8D 2F 
1670 F68e ?~ OC 
1671 F88D SD 1~ 
167?. F88F 01) 
1673 F890 l9 
1674 
1675 F8 1H 8D /J/J 

__ J(:,7t,, r:aq3_ 20_ otJ 
1&77 FR95 81"1 18 
1678 F897 20 FE, 

CWUPCO 

CWCENOCD 

* 
CWONCO 

~:U1I 
RS~ 
SEC 
RTS 

BSR 
8MI 
8SR 
BRA 

_l 6 7_9 _ ______ • _ __ 
1680 F899 0C CWSTOPCD CLC 
1~81 FA9A 39 RTS 
i~ei _______ ------------~-- .. _ _ 
1683 F89R Fl.I 10F8 STOPCWCD ANO 8 
1684 F89E F7 10F8 STA 8 
16 8 5 F 8 A L 6 F JS_ CL R 
1&86 F8Al 39 QTS 
1687 * 
J&.~A F8A4 EC. QI CKIJf'r-.JJ)CD l..J)O 
1689 FBA& A3 12 sue n 
1690 F8A8 46 06 LOA A 

• 1691 F8AA A2 71._ S9C A 
1&92 F8AC A7 35 STA A 

• 

1693 F8AE 19 RTS 
1694_ 
H,95 F 8AF EC 7 2 
\&96 F881 A3 10 
U,97 FA83 A6 71 
1698 FA~5 A2 1C 
u,qq F3!H A 7 ~s 
_1700_F889 ~q 

* 
CKDNNOCD U>D 

sua o 
LOA A 
s~c A 
STA. A 
RTS 

CWONCD YES.,DO IT 
OELTUPCO ITS UP 
C'NSTQPCI) IT$ PAJH L.IMlT 
CKUPNDCD CHtCK LIMIT POINT 

STILL ACTIVE 

oeLTONCO ITS OQWN 
C1rJSTOPCO ··- lII.tlERf ....... QIJIL -
CKONNDCD CHECK LIMIT POINT 
CWCENOCD STILL ACTIVE 

HFSTAT+1 
HFSTAT•l 

----~ _51, X ·-·- CW FLAIL ____ _ 

__ 7,__x .. ClJJ.,P+J .. T~-~I J_f_f:~C~E'.PEO fJL~f'R 
$72,X TZ+1 CCULP OR DCULP THE~ 

6,X CULP STORE RESULTS (EITHER 
$7l,~ TZ PQ§, __ Qs:? NEG,)JNTO 
53,X CWFLG EtTHEQ CCWFLG OR 

$72,X TZ+1 
29,X CLLP+1 
$ 7J '- X ___ TZ_ --- --
28, X CLtP 
53,X CWFL.G 

DCWFLG 

TEST IF EXCEtOEO EITHER 
CCLLP 0~ OCLL? THEN 

STORE RESULTS (EITHER __ 
POS, OR NEG,) INTO 

EITl-!EQ CC1AIFLG OR 
DCWFLG 



• 

• 

• 
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1702 ········~--··~·~·-·~-----·····~··················~•·· 1703 
1704 
1705 
1701, 
1707 F8BA 
170A FA~R 
t70q F~BO 

FBF3A 
3C 
C6 Fl) 
07 8B 

1710 
1 7 1 t 
1712 
1 71 '5 
1714 
17115 
1716 
1717 
1718 
(7f9 
17ZO 
1721 
112·2 
1723 
1724 

FA8F EC 6C 
F8C1 f.3 21J 
F8C3 ED 6C 
r:Acs At, 6R 
r:ac1 Aq 2c 
r:ac<f A7 6R 
F8CA 0~ 
FRCC 08 
F8CO 08 
F8CE 7C 0088 
F801 28 EC 
F 81)3 .. 38--
F8D4 AE, 35 
F806 3q 

* 
* 

OELTUPAB 

OELTIJPCD 

• 
DUPLPCO 

EQU 
PSH )( 
LDA R 
STAB 

LOO 
AOO D 
STD 
LOA A 
AOC A 
STA A 
! N)( 

I NX 
IN)( 
INC 
R"'lI 
-?Lil X 
LOA A 
qrs 

CWCALC SUB TO ADO DELTAS TO * 
TO TARGET COORDINATES OF C ANO_n_. ~--··----.-··-----------··-

* 

th3 
CTR 

S6C,X 
$20,)( 
S6C,X 
$68,)( 
S2C,X 
$68,)( 

CTR 
OUPLPCO 

53,X 

X•REG POINTS TO EITHER CCULP •R- OCULP 
x,v,z 

CMO COORO LS 2 BYTES 
DELTA LS 2 BYTES 

CMO COORD MS BYTE 
DELTA "'1S BYTE 

UP04T£ X•REG 4 LOOP COUNT 

00 FOQ X,Y,l 

PICK UP CWFLG FOR USER 



-----------·-· - - ------ --------·----------- ---------------· -
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172& ·-----····-···-··-----··················-···----·--·· >-- ---- _1727 ___________________ * _OEL!CINCD nFLTA•OOWN THE CORRIDOR COORnS C AND_'}~•--------

_-
.• 1728 ............................................................................. . 

' --_.--

172q F8D7 OELTO~CD fQU • X•REG POINTS TO EITHER CCULP 
1730 F807 3C P,1-1 X ____ ---~-------- nR DCULP 
1731 F8D8 C6 FD LOA 8 #•3 
1732 F8DA 07 8~ STAB CTR 
173] • 
1734 FROC EC bC nDNLPCD 
1735 F80E A3 20 
1736 F8E'O ED f,C 
1737 FBE2 ~b 613 
1731' FBE4 A2 2C 
1739 F8E6 A7 6B 
1740 F8£8 08 
1741 F8E<J 08 
174? f.Af~ Q' 
1743 F8E8 7C 0088 
1744 F'8EE' 28 EC 
171.&5 F8FO 38 
1746-F8F1 A6 35 
1747 F8F3 39 

Lon 
sue o 
STD 
LOA A 
S13C A 

STA A 
ll\lX 
INX 
tN_X _ 
INC 
0MI 
PUL X 
LOA A 
RTS 

$6C,X 
$2O,X 
$ 6_C, X 
$68,X 
S2C,X 
$68,X 

CTR 
ODNLPCO 

53,X 

x,v,z 

CMO COORD LS 2 BYTES 
DEL.TA LS 2 8YTES 

CMO COOR~ MS BVTE 
OEL.TA MS BYTE 

UPDATE XwREG & LOOP COUNT 

00 FOR x,v,z 



• 

• 
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1749 
1750 _______ _ _ _ _ _ _ ___ * _______ ECWOPS _____ EMERGENC Y _CORRI DOR 1'4ALI< OPER AT IO_N-=-S __ * _____ _ 
1751 
1 75;? 
J753 F8F4 
1754 F8F6 
1755 F8F8 
175(, F8FA 
1757 F8FO 
1756 F8FF: 
115q 
1760 
1761 FqOl 
1762 F902 
1763 F904 

F8F4 
96 q~ 
2A 09 
8r> OD 
80 FqFf) 
£1 F 
7E F267 

FgOl 
£IF 
97 g4 
7E F267 

•···············-·--·······························-· f,CWOPS 

* 
l'lOE.CW 

EQU * 
~OA _ A _ _____ ECWFL~ 
8PL N0€CW 
9SR ECW~G 
JSR e:cwse:g 
CLR A 
J!14P 

frJU 
CLR A 
STA A 
JMP 

CMD!RTN 

* 

ECWPHZ ---·---- --- -- -- - ----- ---·--------

C ',10 JR TN 

MAIN qouTINE 

BRIF ECWOPS NOT ENA'O 
GENERATE MODE MlSKS 
S~QUENCE E.c,w OPF;RATIONS 

RETURN TO CMDI 

INSURE STARTING PHASE 
RETURN TO CMDI 

55 
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1765 

> ---- __ 176& 
1767 

* 

·······························---·-················· 
ECWMG ___ GENF.R ATE MC MODE MASKS FOR ECWSE'Q * -------------~-------- --

•• 

• 

• 

1768 F907 
17&Q _ F90"7 _ _!:;_~-- fC _ 
1770 F909 CE 108A 
1771 FgOC 3C 
1772 
1773 
1774 
1775 
17H, F901) 6F 83 
1777 F90F A& 3E 
JJ7_,,, __ F91l __ AA_OA. 
1779 FqlJ AA 17 
1760 F915 AA 24 

ECWMG 

• 
* 

MSKLP1 

17 6 l__Fqt 7_ A A __ 3 t__ _ _ _ 
1782 F919 AS 51 
1763 F91B AA 83 
1784 F91D A7_83 ___ _ 
1.785 F 1HF 08 
1786 F9c!O SC 

_J 7 ~ 7 _F 9 21__ 2 8 EA 
1788 F923 l8 
1789 F924 3C 
J790 F_9i~5-~F __ 
1791 Fc:}26 SF 
1792 Fg?7 Et> 3E 

EQU 
LOA 8 
LOX 
l'SH X 

* 
ilh4 ---------------------~ 

#HCMORF 

MAKE BAOMASK OF HC'S COMMANDED 8UT 
NOT RESPONDING 

Ct.I~ 
LOA A 
ORA A 
ORA A. 
ORA A 
ORI.I_ A 
£OR A 
ORA A 
STAA 
I NX 
If\lC 8 

$83,X CLEAR BAD MASK 
S3f,X HCMOMSK 
$_Q ~•-~-- AC WMS K_ _ $_l_Q q Li _ 
$17,X BCWMSK !10A1 
$24,X CCWMSK S10AE 

_ !31_, X -------~ OCwMS K ____ s 1 OB Fi 
$51,X CRMASK 510DR 
S83,X 8AOMASK $1100 

_ _S_83_1 ~_ __ __ _ __________ _ 

AMJ_ _ _ ____ MSKLP1 
PUL )( 
PSH X 
_(:_t.,R A 
CVl 8 
STP 
ST I) 

$3E,X 
~~o, x 

Cl.EAR 32•8IT 
_ C()~~Al\JO M~J31( 

HC 

* 
* 

J 7 q J F 9 ?_9 E_O ll 0 
1794 
1795 
17_96 

••~•~•••••w•~•••••~~••••••~•w•-•••••••••-•~••••~••••• 

1 7 97 
11cu~ 
l799 
,. 800 
1801 
1802 
1803 
1804 
1.805 
\AO~ 
1807 

Fg2R 
Feno 
F921-
F931 
Fq33 
F935 
F93f, 
Fg37 
F9~A 
l-93A 

86 FO 
1')6 8A 
CO 0 tJ 
C4 l F 
f)7 89 
57 
57 
'51 
25 02 
,~ OF 

* 
* 

SET UP MASK 8YTF FOR A HC'S 
POL.LEO T l-1_UL SEC_QtllQ 

* 
* 

L11A A 
LOA B 
SUB 8 
A l\!O 8 
STAR 
AS!.' 8 
ASR B 
ASR 8 
Rr.S 
lr_lA A 

#SFO 
SP/\IIIM 

...... , ----- -·----

tit.I 
#$1F 
CTR 

CLRMSK 
#S0F 

LO•BYTE MASK 
HCit POLLED-+-4 

~/\VE FOR MG1HC SUBRTN, 

GET BYTE INDEX (0•3) 

BRIF HI•NVSJ,LE 



• 

• 

• 
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CLEAR ALL MASK BITS FOR • 
1809 
1810 
1811 
1 8 1 ?. 
1813 
1814 
18115 
1,816 
1817 
1818 
1 13 1 9 
1820 
1 8?. t 
1822 
18i3 
1824 
18215 
1826 
1627 
1.i328 
1a2q 
1830 
1831 

* 
• FQQ 4 HC I S POU,FO ~T-M~I~S~SE~C~.---------------- ---- ----.----------

""' ----- -·--

183Z 
1833 

Fq:JC 
F930 
F93E 
F93F 
FC,40 
F91.1,? 
F91Jil 

38 
Jt 
3A 
16 
e:473 
E7 73 
16 

FC,45 f.l~ 77 
F9/H f7 77 
F91Jq 1& 
Ft'14A E4 7B 
F94C E7 78 
F94E 1& 
F9l.lF E4 7F 
F951 E7 7F 
F953 16 
F954 E4 A7 
F956 E:7 87 

CLRMSK PUL )( 
PSl-f X 
A 8 X 
TA~ 
ANI') 8 
STA 8 
TA8 
ANO 8 
STAR 
TAB 
ANO 8 
STA 8 
TAR 
Ar~o B 
STA 6 
TAB 
AMI) 8 
STA 6 

$73,X 
$13, X 

$77,X 
$7 7, )( 

S7B,X 
$78,X 

S7F,X 
S7F,X 

sR r;x 
$87,X 

POINT TO BYTE IN MASK 

!JPHCS MASK 

DNHtS MASK 

HCPCS MASI< 

WRUPHCS MASK 

··············································---···· * -- GEN£RATE MOOE MASKS F-OR 4 HC 1 8 * 
• FROM THEIR STATUS WORDS. * 

1834 ·············-···--·-········--···········-·········* HBS F958 38-- ---- - - - - PUL X - -- ------- - -- --------- ---~---
1836 F959 EC 55 LOO 
1837 F9SB 80 2E RSQ 
f ~38 Fg5r5 tc· •:Hf Loo 
1839 F95F 60 2A ~~R 
1840 F961 EC 61 LOO 
1 AIH Fq63 ~-0 26 9$R 
1aa2 ~9&5 EC h7 LOO 
1843 F967 ao 22 6SR 

$55,X 
MGlHC 
$58,X 
MGlHC 
$61,)( 
MG1HC 
$67,X 
MG1HC 

HC# N+O STATUS 
MODE GEN FOQ 1 HC 

--- - -- MC#- N+r -
MOOE: t,fN 
HC# N+2 

HC# N+3 
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1845 •~··············•~~~-·-·"-··-~-·~········~·~--~·-···* 
''-~----1~_4& _______________ ~~--~------nE:U!TE ALL BAO MC'S F~Q~_!4£)~t~1-___ _______ * 

'-·· 1847 * ONMCS & WRMCS MASKS • 

. 1848 ············································--······· . 1849 F9&9 c_E, FC 1,.t)_A 8 #•tl 

1ASO F968 07 88 STAB CTR 
1851 F960 A& 83 MSKLP2 LOA A S~3,X 
1 8 5 2 F 9 6 F 4 3 _ C OM_ A 

1853 F()70 16 TAB 
1854 Fq71 f.4 73 ANO A 
l85S Fq73 E7 73 STAB 
1856 Fq75 16 TA8 
1857 F976 E4 77 ANO H 
1858 F978 E7 77 STAB 
1859 F97A 16 TAB 
1860 F97B E4 7A ANO B 
1~6tF970 E7 78 STA 8 
1862 F97F 16 TA~ 
1861 F980 E4 87 AND 8 
1864 F9A2 E7 87 STA 8 
1865 ~ij~j 06 INi 
1866 F985 7C 0088 INC 
1867 F988 26 E3 RNE 
1868 F98Ajq RTS 
1869 * 

$73,X 
$73,X 

$77, X 
$77, )( 

S7B,X 
$78,X 

-- ·----- -

$87,lC 
$BJ~~ -

CTR 
MSKLP2 

--------- ·-·---- ,--

DO FOR 4 RYTE~ OF MASK 
8AD~ASK 
8AO HC'S NOW O R!TS 

---- . -· -·-·----- -

UPHCS MASK 

DNHCS MASK 

l'J~ONHCS MASK 

WRUPHCS MASK 

00 FOR 4 BYTES OF MASKS 
RETURN TO ECWOPS -

1870 ·················-························-·······-·· -- ,. ,_ --" - -

1871 
1872 

• t:~! -F98R 
1875 F98ij 3C 
1876 F98C 37 
taii F'qan aa 
1878 
18 7 q 
1880 

F96E £18 
F98F CE 1109 
Fqq2 80 '52 

* 
* 

MG1HC - s UrfR 6 fff fi,Jf :rf ts -MODE -1n Ts FOR f-MC 
IN MASK ACCORDING TO HC STATUS. 

* 

EQlJ 
PSI-I)( 
?51-1 a 
ASl,..--A 

J.SL 4 

LOX 
BSR 

* 

#HCPCS 
sETMSK 

POSI t I ON POSt1r~-fMPR .- atT 
TO 1h11REG i;rr .. 1 

ADOR OF MASK TO SET 
SET MASK TO A.,;RtG 8IT•7 

58 
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1884 • 
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PlfT MASK AODR FOR STATUS IN 
XREG THE GOTO 1 DOMODE 1 

PAGE 59 

* -------- -----

* 
1885 ········-·················--·-·············-·-··----· 1~86 F994 33 
1887 Fqq5--tll-7C 
1888 F997 CE tOFO 
1889 FqqA Ct 20 
p~qo Ftiqc 21 3F 
1891 F99E Cl 24 
1892 F9A0 ?1 3R 
1 a «n r: 9A 2 c 1 i:' a 
189 1, F9Aa 27 37 
1895 F(}A6 Ct i?C 
f89& Ft:;A8 27 33 
1897 FCJAA Ct 30 
1898 F9AC 27 2F 

---- ----·------------ ----- -------- -
1899 
1900 F9AE CF. 1101 
1901 F<rnt Ct :,,, 
1 ·g 02 --,-·9 R 3 2 ·1 - -2. R -. .. 

1903 
1904 F985 CE 1105 
1 9 o s F C) 0 ~ er ,~ 4 
1906 Fql3A 27 21 
1907 F98C Ct 4C 
1908 F9BE ··21 10 
1909 F9C0 Ct 54 
1910 F9C2 27 19 
t9f1 F9C4 Ct 5C 
1912 FC~Ci, ',?.7 15 
1913 
1914 F9C8 CE 1111 
19\5 FqCR Cl ttO 
t<Ht, FQCl"l 27 OE 
1917 F9CF Ct 48 
1918 ,l:'9!)1 27 0~ 
1'H9 Fqrn l'."1 50 
1920 F905 ?7 06 
19,?1 Fqf)7 C1 SR 
192,,? F9f)9 ?7 02 
1()23 F908 20 04 
\924 
1925 Fqno 86 FF 
1926 F9DF en Os 
1'H17 
1928 
1929 
tCJ30 

F9E1 7C 0088 
F 1H:4 38 
FqE:5 39 

PUL 8 -- - - lNO 8 

• 

* 

* 

* 
OOMOOE 

* 
~~GtRTN 

LDX 
CMP 8 
~EQ 
CMP B 
13EQ 
CMi:, 8 

~E".J 
CMP 8 
se:d. 
CMP 8 
8EQ 

U)'lt 
CMP B 

---------·--

8fQ 

u,x c~,P ··• B .. 
8 f.r,l 
CMP 8 
13EQ 
C~P 8 
BF;~ 
CMP 8 
t\f:Q 

Ll'.llC 
CMP 13 
8fQ 
CMP B 
B!:.'J 
CMP a 
~tri 
CMP 8 
~EQ 
131.! A 

LOA A 

asR 

INC 
Pill X 

RTS 

#$7C 
#UPHCS 
#$20 
i50MObE 
#$24 
l')f1MODE 

------------lSOLAT E MOOE I su13MOOE 

-,f$28. 
DOMODE 
#$2C: 
o-dMOOE. 
#$30 
OOMOOE: 

#ONHCS 
#$34 

BRtr:· RP /R CVR 

RRIF RP/ALT1 

13RIF 8P/ALT2 

8RlF BP/CULP 
- ---·-----·-~--- --

.. otfMi:fi5E --···········-· -- Bfft F BP IC LL P 

#WRONI-ICS 
#$44~---

00MOOE 
#$4C 

BRIF CW•ON•A 

OOMOOE . 
#$54 
OOMOI)~ 
#$SC 
OClMODE 

#WRUPHCS 
#$40 
DOMOOE # $ ·4· a -·----- -·--- ... ---·----·--··-· - ----------· -- ·-·- ---- ------ -- -
OCIMOOE 
#$50 

-5• MOOI: 
#$5.A, 
f)OMODE 
MG1RT"J 

#$FF SET BIT ON 
SETMSK. . SET SIT FnR t~IS H~-VIA X•REG 

CTR I~CR TO Nf!)(T HClt 

RF.TURN TO ECWMG 

, __ ------- ---- ----------------------- ---- -- - - ---------------~------- ----
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• 
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1932 

_lq33 
1934 
1q35 

* 
* 

\936 Fgit 84 _80_ SETMSK 
1937 FqE:8 36 
1q3R FqEq q6 8R 
l qJQ Fqr=:s 16 
1q41) Fql:'.C 84 07 
1q4t F9EE 57 
1942 i::'9E:F 57 
lqlJ~ FqF(l 57 
194'1 FqFf 34 
tQ4'5 F9F2 _33 ___ _ 
1946 F9F3 58 
191.l7 F9F4 56 
19l.18 FgFS_lU __ 
1949 F9F6 2A FC 
1950 F9F8 EA 00 

STMSK1 

1951 _ F9fA -~I- O_Q_ ____ _ 
1952 F9FC 39 

---- --------------- -- ----- -- - - ----------- ----
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_SET A•REG_ 8!T•7 INTO BVTE POINTED 
TO av X•REG 

* ------ ·------------

• 
ANn A 
PSH A 
LOA A 
TAB 
OP) A 
ASR 13 
ASR B 
ASR 8 
AR~ 
PU!.. 8 
ASL 8 
ROQ 6 
ore 1 
BPL 
ORA 8 
STAB 
RtS 

CTR 

#7 

STMSK1 
O,X 

__o_,_x __ 

GET HCli 
----

ISOLATE 8IT WITHIN BYTE 

GtT BYJf 0FFSE5T 

POINT X•REG 
T HE B JT _ _ _ __ 
PUT IN CARRV 

------~----------------- - - ---· ----------··--------

SH l FT BIT TO CORRECT POSN 
1 0R 1 tl\lTO MASK 

RETURN TO CALLER 



• 
COO 13:24 JAN ?7,'84 

195ll 
1q55 
1956 
1q57 
195A F9FO 
19Sq F9F[) 0~ g4 
1'H,0 F9FF Ct 13 
1q61 FA01 2E OA 
1962 FAO, 58 
1963 FA04 CE FA10 
19~4 r:A07 3A 
1965 l='A08 f.E 00 
1966 FAOA AO 00 
tq(:,7 FAOC 39 
\968 
1 rH,9 
197_0 
1<nt FAOD 
1972 FAOE 

FAOO 
FAOO 
OF 
20 FD 

• ECWSEQ 

• 
ECWSf.:rJ 

* 
ESQERR 
gc 1-is:r t9 

• 

MMC M~801/M6803 MPU ASSEMBLER PAGE 

SEQ EMERGENCY CORRIDOR WALK OPERATIONS * . - - -- - --------·--- _. ___ ------·-·-""·--··-

El'lU 
LOA 
CMP 
~GT 
ASL 
I.. I))( 

A~X 
Ll)X 
JSR 
RTS 

EQU 
E~U 
SEI 
SRA 

a 
R 

8 

* 
ECWPHZ 
#1Q 
ESQERR 

ttECWTBL 

0 I)( 

o,x 

* 
* 

ECWST19 

PHASE• DESCRIPTJnN 
CURRE~T OPS PHASE 

BRlF INVALID PHASE 
-~---- ---·-- -

•2 
PHASE ROUTINE AnORESSES 

GET ROUTINE ADR 
OOIT 

SEQUENCE ERFH)R 
ECW OONE 

STALL TILL OMT RESTART 
1973 
197 4 
1975 
1976 

- - . -·-- - ----·--· · · · · · · · · · -· ---· · · · · · · · · · · · · · · -· · · · · · · · · · · · · · · · · ---· · * ECW PHASE ROUTINE ADDRESS TABLE 

·------·-·········--··---·--························· .... -- ------··-
1q77 
11na 

,_ ---------·------~ 

FA10 
* 
ECWT8L 

197~ * 1980- -FAt·o· -F--38 -- ___ ,, ______ _ 

11HH FA12 FA41 

* PHASE DFSr,RtPT!ON 

-·---o- .. se:r;;;up 8 SEC WAIT-------
1 • CMO ACULP 

61 

• -- i:t~ -;it:::;: 

EQU 

FOB 
FOB 
F08 
FlfR. 

ECWSTO 
ECWST1 
ECWST2 
e:twst:r 
ECWST4 
ECWSTS 

2,. CMO BCULP 
3 - cMo ctuui,-

t9AIJ. FA\8 FA68 

J9.8? FAJ~.L~~~---«•< 
1g86 FA1C FAAS 
19JH FA1E'. C:-AAE 
1988 FA20 FAC2 
1989 FA22 FAD3 
1990 FA2 1J FAEll 
199\ FA26 FAFA 

. -- ... ._.,_.,,."_ 

1992 FAi?A l='R17 
1993 FA~4 F~31 
19qll FA2C S::A4B 
1995 FA2E F869 
1c:Jg6 FA30 FAA5 
1997 FA32 F877 
fcfgjf t A 31i ~F389 
1999 FA3b FAOD 
2000 * 

t=OR 
F08 
F08 
,. !)8 
s:- l)R . Fna 
F"l')8 

Fl)8 
F' l)R 

F0'3 
F'D8 
Fnij 
F r,13 
F!)B 
FD8 
FOS 

----------··---·-·----·--

EC W ST 6 
E'.CWST7 
ECWSTB 
tc:Wst9 
ECWST10 
e:cwsr11 
ECWST12 
ECWST13 
':CWST14 
EC:WSTfS 
ECWST16 
ECWST17 
Et~~stfa 
E:CWST19 

4 • CMO OCULP 
5 • CMO ClLPS TO STOW 
, • wiii 1 ~i~urts 
7 • CMD A CW•UP TO ACULP 
8 • CMO B CW•UP TO BCULP 

·-- -----~--~-~------ -

9 • CMD C CW•UP TO CCULP 
10 • CMO n CW•UP TO OCULP 
11 • WAIT 10 SEC & CMD cw-n~-A 
12 • CMD Ci>ll•DN•B 
13 • CMD cw ... oN•C 
14 • c~o CW•ON•IJ 
15 • WAIT 10 SEC 8 CMD CLLPS S 
16 • WAIT 7 MINUTES 
17 • CMD CLLPS STOW 
f8 • WAIT 11 MINS FOR STOW CM~ 
19 • WAIT FOR WATCH•OOG RESET 



•• 
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2002 
2003 ___________ ----~* _____ EMEQGENCY OPEJUT!(lNAL PHASES 

••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• ------- ----------·- . --------·-

2004 
2005 FA38 CE 
200& FA313 OF 
2007 FA30 7C 
2008 FA40 3g 
?OOq 
2010 FAIH RO 
2011 
2012 FA44 aF 
2013 FAt.15 97 
201a 
201_5 _ 
2ou, 
2017 

0008 
95 
009ll 

FB8F 

ac 

20l~ FA47 CE l9f~~ 
201Q FA4A OF 6F 
2020 FAOC Cf 1115 
2021 FAt.lF 80 FRCD 
2022 r:A.5~ CE iooI 
2021 FASS OF 80 
2024 FA57 CE 10D0 
2tf25 FASA ·co--Fi-
2026 FA5C 80 F518 
2027 FASF 86 2C 
?02~ ~A&l ~7 108A 
202g FA&4 ~O F~FB 
~030 FA67 7C ooq4 
2031 i::-A<:,A 39 - -

ECWSTO 

• 
ECWST1 
• 

* 
• 

LO lC 
~J)( 
INC 
RTS 

JSR 

cu~ -
STA 

#8 
ECWTMR SET 8 sec. DELAY 

------ --- - ·- .. Alf V ANC .E .. p j:f,rsE-- -- ---ECWPHZ 
RETUR"'J TO ECWSE11 

CKTMOT SEE IF ECWTMR EXPIRED 
;ELSE OON'T RETURN HERE 

A 
A HACENA OISABI...E HAC INPUT 

COMMAND ANY HELIOSTATS ON TARGET ---- - ro tuu:,·• e·c.r~,o-·rr -------
·--·················································· 

CMDULP 

l/lX 
STX 
LOX 
JSR 
LDX 
STX 
LD X 
L.hA a -
JSR 
LOA A 
-STA A 
JSR 
!NC 
-RfS 

#HCMDMSK 
TEMP 
#CORAAS 
TXCWMSK 
#AC\JLP•t 
FROM 
#0PX 
#•9 
MOVE 
#$2C 
HCMOBF 
)(TRACT 
ECWPHZ 

GET A CORR MASK 
MOVE/MASK UPHCS•A TO HCMOMSK 
MOVE'. Fi:lOM AOORESS 

MOVE TO ADDRESS 
MOVE: q BYTES 
MOVE A OR 8 CULP TO CMO 
BPI/CULP 

REMOVE FROM CW MASKS 
ADVANCE PHASE 
RETURI\J TO e:twops 



• 

• 

•• 

COO 13:24 JAN 27, 1 84 
2033 * 
2034 FA&8 CE 10C8 ECwST2 
.:?035 FA6E OF 8F' 
2036 FA70 CE 111q 
~ 0 3 7 _f:A 7 3 _ ~ Q __ FR CD _______ _ 
203R FA76 CE 1010 
?l)Jq FA7g 20 DA 
2040 * 
~041 FA78 CE 10C8 ECWST3 
2oa~ "AH: OF 8F 
2043 FA80 CE 111D 
?.044 FAB3 ~o FBCn 
2045 FAB6 CE 1046 
2046 FA8q 20 CA 

·----- ----- -- - ------- -

2047 * 
2048 FA8B CE 10C8 ECWST4 
2049_ FARE _DF ~-~F __ 
2050 FAqO CE 1121 
2051 FA93 RD FACO 
205i? ___ FA_9E) _CE __ l 053 __ 
2053 FA99 20 RA 
2054 * 
2055 __ FAQ8 __ CE _108A _ _gCl~ST5 
?056 FA9E 9D FRA0 
Z057 FAA1 7C 0094 
2056 FAA4 39 ·2·0 5··9· •----·- ----- -----·-··-------
2060 FAAS 
i'O~l r:AAS 
2662-~4A~ CE dtA4 
?063 FAA8 !)F 95 
2064 FAAA 7C 0094 
2065 r='AAF) -39 

* 
EC 1,\JST& 
EC\tJSTtb 

M~C M6801/M6803 MPU ASSEMBLER 

LnX -- --- --- ----
ST)( 
L DX 

#HCMOMSK 
TEMP -

SELECT UPHCS•8 

PAGE &3 

_ J~~ 
l f) X 
9QA 

#CORABS 
TXCt'-lMSK 

- . #8CULP•1 
__ ~QVE/MASK UPHC$•8 !Q_~CMOMSK 

LOX 
STX 
LD)( 
JSR 
L n X 
BRA 

LDX 
STX 
LOX 
.JSR 

CMOULP 
- - --

#HCMOMSK 
TEMP 
#CORACS 

--- - -- . ---- -

T'l<CWMSK 
#CClJLP•1 
C~1DUL.1' 

- ---.-~- . 

tH-tCMOMSK 

____ TEMP -- - - -­
#CORADS 
TXCWMSK 

SE'T CUL? COMMANn 

_LDX 
t;R A 

# oc U 1.. P • 1 ---------- ----­
C MDULP 

LOX #HCMOBF 
JSR .. - ON2STO .. 
11\JC ECWPHZ 
RT_~-- -- ------- ~--

EQU 
E~U 
l,f)X 
STX 
II\JC 
Firs 

* 
* 
-#~20 
ECWTMR 
ECWPHZ 

COMMAND ONHCS TO $TOW 
ADVANCE PHASE 
RETURl\l TO ECWSEQ 

- -- --- -··--- ---- - - ----,---------

SET 7 MIN. OElAV 
A.DVANCE PHASE 

- rfET[}RP:.f to EfWSEQ 



,. 

• 

coo 13:24 JAN 21,•aa 
2067 FAAE 80 F88F ECWST7 
2!>-6a F:'ARJ __ CE _ 1J)C 8 _ 
206g FAR4 OF 8F 
2070 FA~6 CE 1115 
2071 FAB, eo-fRfl 
2072 FA8C CE 1003 
2073 FA~F 7E FA55 
2074 
2075 
2076 
2077 
207J\ 
207() 
~08Q 

FAC2 C~ 10C8 
FACS l)F BF' 
FAC7 CE 111q 
F4C.A 90 FAF1 
FACO CE 1010 
FAl)0 __ 7E _FA55 

* 
E:CWST8 

?061 * 
~082 FA03 CE 10C8 ECWST9 

_ 2083 _F!Q~ Qf __ ~F __ 
20R4 FAD6 CE 1110 
2085 FADB en FRF1 
?.9_~~- FAOI CE 1046 __ 
2087 FAEl 7E FASS 
2068 * 

MMC 
JSQ 
l,()X --­
STX 
LnX 
JSR 
LOX 
JMP 

M6601/M6803 MPU ASSEMBLER 
CKTMOT 
#HCMDMSI< 
TEMP 
#COQAAS 

_ T 'IC lJ PM Ji K __________________ _ 
#AC\.ILPwt 
CMDllLP 

LOX ~HCMOMSK 
STX TE~1P 
LDX #CO~A8J_ 
JSR TXUPMSK 
LnX #BCULP•l 
JMP C~QYk~ 

LOX #HCMOMSK 
S T~-- _ '1' E MP 
LOX #CO~ACS 
JSR TXUPMSK 
l !)_X __ __ ___ #C CIJ_L_P • t 
JMP CMOULP 

~ P ~ q i:-.:A~_!L G~. tQC 8 
2090 FAE'.7 DF 8F 
20qt FAE9 CE 1121 

F:_G_WSTJ Q 1.,QJ #HCMOMSK ___ _ _________ _ 

?092 F~,C ,o F~F] 
2093 FAEF CE OOOA 
209'1 FAF2 l)F 95 
20J5 FAFO ~~ 1053 
2096 FAF7 7E FA5S 

STX 
LOX 

-- JSR_ 
L !1 X 
STX 

_ LOX 
JMP 

TEMP 
#COqADS 

_ TXUP!'.-1,_K __ 
#10 
ECWTMR 
#[)CULP• 
CMOULP 

-----------~-------~~--

PAGE 



coo 13:24 JAN 27, 1 84 
?.098 * 2oqq FAFA 80 FB8F' ECWST1.1 

• 2loo -FAFO tE'. 1 <fEfA 
2101 FBOO 80 FB88 
2102 FB03 CE 009A 

--
2 1 0 3 F806 OF 8F 
2104 F808 CE 1 1 1 5 
2105 F'30B an FRCD 
21 Ot, * 2107 Faor: 86 11 
2108 F810 130 F4SF 
210q Fg13 7C 0094 
~110 FJ:31 n 39 
211 t • 
2ffi FB17 CE 108A ECWST12 
2113 FBtA ij0 F888 
.2JJ_4 • 
2115 F810 CE 0098 
2116 FB20 OF 8F 
2117 FR22 CE 11,1q 
2118 iiµ; 25- 8tf F-13CD ... 
2119 * 
2120 F828 86 13 
l12T· F82 A 80 F' llSF 
212?. F82O 7C 0094 
2123 F830 3g 
·-- -·--------- ---·------------------ ------·-

• 

• 

MMC M6AOl/MbA03 MPU ASSEMBLER PAGE 65 

JSR 
LOX 
JSR 
LnX 
STX 
L.OX 
JSR 

l.OA A 

JSR 
INC 
RTS 

LOX 
JSR 

LOX 
STX 
LOX 
JSR 

U)A A 
JsR 
INC 
RTS 

CKTMOT 
- It HC M08 F-

OL T NPC S 
#HACJ9F+2 
TEMP -- -
#C()qAAS 
TXCWMSK 

#$11 
CMOCW 

.. ECWPHi 

SEE IF ECWTMR EXPIRED 

DELETE HCS W/n POSN. CMPR, 
POINT TO CW SELECT MASK 
IN--HAC ___ fNPUT 80FFF.R 

MOVE/MASK UPHCS•A TO MAC 
INPUT BUFFER 
MAKE CW A COM~ANO BYTE 
COMMAND CW•A START 
Ao,rANcf -PHAsE 
RETURN TO ECWSE!'J 

#HCMDBF 
OLTNPCS DELETE HC'S W/0 POSN, CMPR 

FROM COM~ANO MASKS 
#HACff'F+i -PdfKft~fo-cw SELECT MASI( 
TEMP IN MAC INPUT BUFFER 
#COQARS SET SELECT CW~ HC'S 
TXCWf,;fSK ·- MOVE/MASI< UP•B HCS -TO HAC 

#$13 
CMDCW . 
ECWPHZ 

INPUT BUFFER 
MAKE CW•B COMMAND BYTE 

- ---COMMA "JD c1t,1.;_.9 - ST ART- --
ADVANCE PHASE 
RETt.HHJ TO ECWSEr,t 



- ------- -·- ------~-------- --- --- -------· ----~---------~----------------------

coo 13:24 
212'5 

JAN 27,'AtJ 

* 
MMC 

~ 2126 FB31 CE 
,... · 2121 FB34 ao 

2128 FB37 CE 
2129 F13:H OF 
2130 Fq3C CE 
2131 F93F qr, 

1 0 8 A _ f C W S T 1 ~ __ L_Q_l(_ _ 

• 

.-

?l 3?. 
213'5 
~13/J 
2J3'5 
2136 
?.137 
~J~A 
2139 
2140 

F888 JSR 
0098 LOX 
8F STX 
111D LOX 
FBCO JSR 

FP.42 86 15 
FB/J/J 130 F45F 
F8/J 7 7C 009/J 
r:a,u 3g 

* 

" FBJJR Cf 108A ECWST14 -----·- -- --- -- --
F04 E 80 68 

* 

LnA A 
JSR 
INC 
RTS 

LOX 
BSR 

21/,q __ F850 
2142 FB53 
2143 FS55 
21/J/J t='B58 

~I 009A 
OF 8F 
CE 1121 
130 FRCD 

l,,J;>X _ 
STX 
LOX 
~SR 

2145 
211.16 
2147 
21'-'8 
21aq 
2150 
2151 

F858 86 17 
FBSO BO F45F 

- -- __ ., ------- --~-

F 8 & 0 CE OOOA 
F863 r')F 95 
FB~S 7C 0094 
FB&8 39 .. -

- ---- ---

* 
LDA A 
JSR 
LI))( 

STX 
lNC 
Rrs·· 

~6801/M6803 MPU ASSEMBLER 

#HCMOBF 

PAGE b6 

DLTNPCS 
#HACIBF+2 
TEMP 

- -·----------· -----

#CORA CS 
TXC~JMSI< 

#!HS 
CMOCW 
ECWPHZ 

#I-ICMDl3F 
-- -- -- •------

OL T NP CS 

#HACI8F+2 
- ttMP- -

#CORM)S 
TX·C 11"MSK 

#$17 
CMDCW 

-jff 6 - -
ECWTMR 
ECWPHZ 

OELETE HCS W/0 POSN. CMPR. 
POINT TO CW SELECT MASK 
IN_HAC l!\jl'UT -~UFFF.R_ 
SET SELECT UP•C HCS 
MOVE/MASK UPHCS•C TO HAC 
I N P_lJJ ___ B IJF F_~ Q _ 

MAKE CW C COMMAND BYTE 
CO~MANO CW•C START 
AOVANCE PHASE 
RETUR\J TO ECWSEQ 

OEL.ETE HCfS W/0 POSN. CMPR 
FROM COMMANO ~ASKS 

-~ O I_"ILTQ _ _t;~ -~ELECT -~l_§ I< 
IN HAC INPUT 8UFFER 
SET SE~ECT CW O HC 1 S 
MOVE/MASK UP•D HCS TO HAC 
I I\JP UT -8(1 F··F-ER - -------------- -----

MAKE CW•D COMMAND BYTE 
COMMA~O CW•O START Sf T C(fUNT OF 10 ------·----·--·-··-·-·-------·------

TO INSURE MC START MOVING 
AOVAt\JCE P!-!ASE 

- RETIJR!\I TO EC~W~S~E_Q_ -------------------

---·- -------- -- ------·-- - ---- -----·-



- -------------------------. 
---·----------· ---

COO t3:24 JAN 27,'84 M"1C M&A0l/M680! MPU ASSEMBLER PAGE 67 
2153 • 

,____ _ 2154 FRb9 _ RO _FA8F __ ECilJS T 15 ___ JSR ____ CKTMOT ____ RTN_IF __ l0 SE~_~AIT_E~_~IREO ___ _ 

• 

• 

2155 FA&C CE 108A LOX 
215& F86F 8D 47 8SR 
~157 _ 
?.156 FIH1 80 25 
2159 
2160 F873 7C 009a 
216t F'37f, .S9 
2162 
2163 F877 RO 16 
l164 
2165 F879 CE 108A 
2166 F87C 80 3A 
i:U67 

* 

• 

* F:CWST17 
* 

* 

!NC 
RT$ 

BSR 

U)l( 

ASR 

#HCMOBF 
OLTNPCS 

WR2STO 

ECWPHl -- ---· -·--

CKTMOT 

#HCMOSF 

OELETE HCS W/O POSN CMPR 
FROM COMMAND MASKS 

-COMMAND cu:.P- HCS -,.-6 STOW 

ADVANCE PI-IASE 
RETIJRN TO ECWSEfl 

~HE~K_ IF ECWTMR EXPIRED 
ELSE no~•r RETURN HERE 

D_l.!f\JF)~~ DELETE HCS W/() POSN CMPR 
- - FRCiM CQMMAN6 MASKS- -

2168 F87E ~O 18 8SQ WR2STO COM~A~O CLLP HCS TO STOW 
2169 £J3_6_Q _7C ___ OQ9~----- __ 
2170 F883 CE 0294 

__INC_•------• __ ECWPHZ ADVANCE PHASE 
LOX #660. -- 11 MINS. - -- -- -

217\ FB86 OF CJS STX ECWTMR ALLOW TIME TO STOW 
2172 FB88 3CJ ----~"·-------- ~I_L_ _ _________ __ ____ _ _____ RE Tll~ N IQ ; C!' SE~ 
2173 • 
?174 F069 80 04 ECWST18 0SR CKTMOT CHEC~ TI ECWTMR EXPIRED 

ELSE OON'T RETURN HERE 2175 • 2 1 7 6 F f3 8 i; 7 C O 09 4 - --- - - - -fNC- E-CWPHZ ·,OVA NCE. PHASE ------------- --·--- --
2177 F88E 39 RTS RE'.fUijN TO ECWSEQ 



' ' .• -

• 

,. 

--------------------------------------------- --------------

COO 13:24 JAN 27, 1 84 MMC M6801/Mb803 MPLJ ASSEMBLER PAGE 68 
2179 
~180 * --· - -~ -, - -- ,_ " 

fC W SE rJ _ ~ U BR OUT I N~E~S~------------ ---------~* _____________ _ 

CKTMOT LOX ECWTMR 
l181 
2182 
21A'5 
2\8ll 
2185 
218~ 
2UH 
2\88 

FB8F OE 95 
FeqL _Q~ 
J:'892 ~7 03 
F'894 OF 95 
i:qq~ 3a 
Fsq1 :sg 

()J;)( -- - ----- --- ----- ---- - - --- - ------ - - --

~189 FR98 EC 78 
,?190 F~gA ~() 77 
2191 F8gC EC 70 
ZJ.9e?. F~9E J;Q _7 9 
2193 
2194 FBAI) Ab 78 
2 1 9 5 _ F 8 A 2 _A 7 _ 0 0 
a196 F~A4 EC 77 
21<H 1='8At,, EO 3E 

TMOT 
* 
l.-JQ2STO 

* 

f3EQ 
STX 
Pl.JI,.. X 
RTS 

L.,00 _ 
$TO 
LOO 
SJO 

DN2STO LDA A 
____ l'l'~-- A 

LOI) 
STD 

_21_9 S ___ F ~ A 8 E__~_ 7 q _______ _ - LQf) 
STO 
CLR A 

2199 FBAA ED 40 
?200 FBAC l.lF 

_2 Z O t __ r: BA D_SF ________ _ 
l20~ F8AE E!J 42 
220! F~BO BE, EO 
aeQ 4 ~_\3J~,;, e: D _ 4_9_ 
220~ F884 ijO F3FB 
2206 Fij01 39 
~207 
?,20A f."1388 3C 
2209 FRR9 Co F'C 
2?.J O 
2211 FijB8 A6 7F' 
2212 F"RR!') A4 73 
?._213 FBRF A7 73 
,?21'1. FRr.1 A6 7F 
221'i F~C3 All 7B 
i??U, FBC'5 117 7~ 
2217 ~BC7 08 
2218 Ff3CA SC 
22P~ FBl'.;9 ~8 FO 
22?.0 
2i-?2 t FRCR !8 
22?..2 FBCC ~g 

* 

_ .. _ .. r:t.8 8 
STO 
LOA A 
~Tf) 
JSR 
RTS 

DLTNPCS PSH X 
L04 B 

• 
OLTNPL l,l''.IA .A 

ANO A 
STA A 

LOA A 
A!\lf1 A 
$TA A 
PJX 
INC B 
R'wll 

PUL l( 

RT$ 

TMOT 
ECWTMR 
(SP++J 

$7ij,X 
S 77, X 
170,X 
$-1.~,JL 

RETURN TO ECWSTX SUBR. 

___ f_QFJC.f __ gf.JURN TO IC_WSE~r;, 

W_R ONHCS 
Or-.JHCS 
WROI\IHCS+? 
0 _1\1 H_C_ 5 + 2 __ _ ___ . 

#S7A STOW COMMAND 
___ $00,X ___________ HCMOBF 

$77,X ONHCS MASK 
$3E,X HCMOMS~ 

_$79,X 
$40,X 

St.1.2,X 
#SEO 
$441 )( --
X TR ACT 

#•4 

$7F,X 
$73,X 
$13r~ 
S7F,X 
$7R,X 
$78,X 

OLTNPL 

CMOAZ 

______ CMOEL --•-· __ _ 
REMOVE FROM CW MASKS 

DO FOUR TIMES 

HCPCS MASK 
UPHCS MASK 

HCPCS MASK 
WQDI\JHCS MASK 

00 4 F-\YTE MASK 
- ------- - -



- -- ·- ----------------- ---- -·------ ··---·--·-·---- -- -------- - -- -------- ---------

coo 1:3:24 JAN 27,'P.4 MMC M6801/ME,A03 MPU ASSEMBLER PAGE &9 
2224 FF\CD 06 10FO T)(CWMSK LOA A. UPHCS 
2225 F8f)0 44 00 Ai\11) A o,x 
2226 FBD2 36 

- --

A 
--- ---------- --· -----·----- --- ----------------• PSH 

2227 FBD3 86 lOFE LOA A UPHCS+l 
2228 F81)~ A 4 0 1 AJ\JO A l , X 
222g F'808 36 A 

------ - --- -------- -- -· -----·--·-- - -

PSl-4 

2?30 F~!)g IH, 10FF LOA A UPHCS+2 
i? 2 31 FBOC All 0? Ar\10 A 2, )( 
223?. F"'il)E 36 PSH A 

2233 FBDF 86 1.100 LOA A UPHCS+3 
2234 F8E2 A4 OJ A!\11) A 3, )( 
223'5 FRF 4 3 i; PSH A 
2236 FSE:5 Cb FC LnA B #•4 
2237 FBE:7 !)E 8F 1 • .r,x TEMP WHERE Rl;SUL. T GOES 
?238 FREq 32 txtwLooP i::»IJL i. 

- ----

2239 Fl:'EA A7 03 STA A 3,X LAST 8YTE FIRST 
2240 F6EC 0 C) PEX - st- ---
221.ll FRED JI\JC 8 
2242 FBEE 28 F9 8MI TXCWl.,OOP DO FOR ll BYTE'. MASK 
221.1! FBFO 39 PTS 

------- ----- - -- -- - --- -------- -- -

2244 * 

---------·-·--- --· ---- . ., ----------··--- ------- - ----- ------- ------- -

• 



coo 13:24 JAN 27,'8£1 MMC Mb801/M6.c\03 MPU ASSEMBLER PAGE 70 
224& FAF1 136 11.11 TXUPMSK LOA A WRUPHCS 

, 2247 F8Fl.l A4 00 A!\Jf1 A. o,x 
• 2248 FRF6 

-·----·---------- ----- ----------- ----- ·- ---·---·-- ----- - --· - ---------- ----

36 PSM A 
224q FRF7 B& 1112 Ll')A A. WRUPHCS+1 
2250 F8FA A4 01 ANO A 1 , )( 

···-------"-----· ·-

2251 F8FC 36 PSH A 
2252 F8F!) 86 t t 1 3 LOA A WRUPHC$+2 
2253 FCOO A lJ Or! u,n A 2,~ 

--- -----

2l54 FC02 36 PSM A 
2255 i=-co3 86 1114 Ll'.'IA A WRUPHCS+3 
225& FCOb ALI 0~ ANI) A 3,X 
2257 FC08 "S6 PSH A 

225A l='C09 Cb FC Ll')A 8 #.•4 
?.259 FCOB OE 8F LOX TEMP WHERE RESULT GOES 

- -- --- - ---- - -- - - . 

22&0 FC0D 32 TXUPLOOP PIJL A 
2261 P'COE'. A7 03 STA A 3,X LAST IHTE FIRST 
2262_FCJO oq () E" )( ---- - ------- ---------

2263 FCtl SC INC R 

~26fJ FCl2 213 FCJ 8~! TXUPLOOP 00 FO~ 4 ~VTE MASK 

2265 FC1t.t 3q RT$ 

~2&b E.ND 

•SYMROL TABLE" 
... ----·-·· - -·-- ---- -- --·- -- ·~ . - - -------- _________ _, --·- . -- ______ ,. - ___ _, _______________________ ---·- --· -· -----------

ACLU' 101A ACRST FOC7 ACULP 1004 ACWFLG 1039 ACWHC F768 
ACWMSK 1094 AClAJTX 10i:JA ACWTV 1098 ACWTZ 109E ADELTA 1030 • AHACSR ~000 A IM TRIJS 11'0,.?, 8AOHCS 110n BCLLP 1027 8CULP 1 0 l l 
BCWFl..t; 1046 BCW.HC F778 BCWMSK fOA i RCINTX fbA-s acw-·fv-- 10A8 
~CWTZ 10A8 ROEL TA 1030 8HACSR 3000 SPX 1000 8PY 1003 
8Pl 1006 RUSTMR 1125 BUS 1AIAP FU,O eusw1 F180 BU$W2 F 1 7E 

-· 

ccCCP · 10515 ··· ccUL.P- c·twF[G ... 1047 107C CCL>JHC . F785 CCWMOV FQSA 
CC\'1/MSK 10AE' cc~n: 10A2 CCWTY ,. 085 CCt'ilT Z 10B8 CDEl.iA 1073 
CKCKS!vl F21)3 CKCWA F7qA CKDEl,.TA8 F812 CKOELTCO FA83 CKO~mDA3 F83E 
CKONNbcn F8AF Fl)OF Ci<HF'\l FZCO 

--------- ------

ftF7 
--····---------·-·--·-··----

F88F 
-

Cl<l)TMR CKSVTM CKTMOT 
Cl<UPt\!OAH F,~qJ CKlJPr\Jl)CO F ~ A !l Ck'.i.'JW8 F7C:O CKL'ilWC F70f CKWt~ID F7F7 
CLRCRM F676 CLRM!;K FQ'C CMARFI\J F486 CMCWAO F478 C~C 1tJBO F4A4 

. . ,.___ - - .. fabo .F4E& . cr-.,cweu F4AE C'IIICWCD CiviC,aJCU F48A CMCWOD F4FC CMCWDU 
CMCWER F512 CMOAI: i=-'3E6 CMOAl 10cc CMDBP F ~C7 CMO~P2 FJCA 
CMOCMD F3~A CMnCt'1Dl F"3A 0 CMOCW F45F CMOEL 10CE CMOfqQ f:259 ---~ - - - -- --------

CMDHCIN F3Rl CMOP~ r-213 CMDJNl F'52F CMDfqTN F267 CMO! F1E4 
CMDS1 F37A CMDSLl F362 C~DULP FA5'5 C0"'1ASK 0091 CORAAS 1. 115 
CORA~JL 1 1 1 9 CORACS 111 D CORAOS 1121 CORAS F'58F ~Rl-nOI'_ F6A7 

· -i ifoa CRRtlZ. F68E 
. -· ..... ., .. --.. -·---· 

C~MASK CR i\JO~ff F6E8 CQRW1 Fb8& csq 0000 
CTR 0086 C1"1C A LC F71:i5 CWCENDA9 F81E CWCENOCO F88F CWONA8 F820 
CWDNCO F691 C!!JJOLE F~OB CWST()PAB F828 CWSTOPCO FS99 CWTYPE oocn 
CWU?A3 F8.f8 cw u F-ic·o ... 

FR89 
·-· -- . . --·-- -------- -- ...... ----- -- ... ----- -•· -·------ ---

l)ClLP 106A OCUL,P 1054 DCWFLG 1089 
OCWHC F7q2 OCWMSK 1. OBB DCWT)( 10RF DCWTY 10C2 DCWTZ 10C5 
DDELTA 1080 OONl,PAA F~66 OONL.PCO F80C DEl.TONA8 F866 OELTONCO F807 
DEi..TUPAB FBl.!q OtLTUPCO FAF3A OLPJPCS FRl38 OLTNPL. - FRBF.\ ol..YfMR . ·ooa1 

---- -- ·----·--·--·-- ------ -----··----·-------• --···'"-----··-·-···-------· 



• 

• 

- -----------------------, 

COO 13:24 JAN 27, 1 84 MMC M&80l/M6803 MPU ASSEMBLER PAGE 71 
DNHCS 1101 DN2STO F8AO DOHCOP F293 nQMOOE F90D DUPLPAB F84E 
DUPLPCD F88F ECWFLG 0093 ECW~I F299 ECWMG F907 ECWOPS F8F4 
EC-i'Ji,HZ ____ ifij94- ECWSEQ ____ F9-FO ___ ECWSTO F2q3 -ECWSTO FA38 -ECWST1 FA41 
ECWSTtO FAE4 ECWST11 FAFA ECWST12 FB17 ECWST13 FR3t ECWST14 FB4B 
ECWST15 FR6q ECWST16 FAA5 ECWST17 FB77 ECWST18 FB89 ECWST1q FAOD 
F.:CWST2- FA68 ECIJST3 FA7R ECWST4 . FAaa·· ECWST5 FAC)8 ECW5T6 FAAS 
ECWST7 FAAf ECWST8 FAC~ F.:cwsrq FA03 ECWTBL FAtO ECWTMR 0095 
ESDERR FAOO FQOM oosn GET2NO F2Rq GOONA F487 GODNA1 F4AA 
GODNB F4B3 G00NRt F4'36 GOONC F40F -GOONC1 F4E2 GOONO f:"5013 
GOONOt F50E GOUPA F47l GOUPA1 F474 GOUP8 F49D GOUP81 F4AO 
GOUPC F4C9 GOUPCI Fl.ICC GOUPO F4F5 GOUP01 FUF8 MACOUN FODA 
MACE~A on~t~ MACIBF oogq HACIN Foti ~iCidI ,ije5 MACI? FQCC 
HACIST ooeq HACI FOC1 HACKSM Ft18 HACOP FOOi MACOUT F104 
MACRO FtG2 MACSTAT 1ooq MACWRT FttD HACWT1 F135 HACWT2 F1!9 
HAHfst ·- FOFC I-ICI8UF ooqq HCINST- -F042 1,,1crN - F02C HClOI FOtF 
MCIST 0088 HCMDBF 108A ~C~OMSK 10C8 HCOCKS FOSD HCOCRR F&7F 
HCODUN F066 MCOPOL F6E9 HCOPS F603 HCOSSC F615 HCOUT F04A 
HCOXfT ____ F0-62- HCP_C_if ---ifoc:j HCPE'RR F7SO -HCPGOOD F756 HCPLP -F703 
HCPWAT F707 HCRO F072 HCRVRS F5F2 HCWAT1 FOAC HCWAT2 F080 

_ H~~~! ____ f_Q'~J ___ lj_~-~I~t __ F 18C -~~_f-~~I_~_ 1 OF9 I-IFCRAM 1000 HFCSTK OOFF 
1-1 F MOOE 1 0 F A HF ST A T 1 0 F 7 I CL A B F 5 4 E I C LC D F '5 7 S I cUi fl F5 3-F 
JCUCO F56A IDLE F1EF IOTAB F55B IDTCO F582 INZ£RR FSCE 
INZMOV F5A9 INZMV3 FSCA INZ?HZ ooq2 INZOO Ft91 IOCKSM 008& 
IOERR F25C --IOTA oo~f'j ____ Toff--~~---0-08-5 - IOTMR . 0080 IOWAIT ---0087 
JCMDI F264 JCRTN FJ3E K!LLSR F41E LENTAB F2EC MGlHC F9aB 
MGtRTN F9E1 MOVCWA F62A MOVCWB F637 MOVCWC F64~ MOVCWO F~4D ---·--· ··---·--·~------ -- -------

MOVE FS1R MSKBIT F7A3 MSKLP1 F900 ~SKLP2 F960 MVLOOP F522 
MVMSK F652 NGRPO F6C7 Nr,RP1 F600 NGRP2 F60q N5qp3 F6f2 
NOECW F901 NOHCWW F7At NOS!IN F?Al3 NOT!Nl F'30C NOTSTAT FJ?F' 
f\JOTSTQ F:326 NCfTSUf\l F31 R Nij~Hi F2FC I\JRMSTO -F28b t.rKCMD F338 
PCKILL F79R POLIMC F71A Pqr~us tOOO PlDATA 0002 PlOO 0000 
P2DATA 0003 P200 0001 P2WAT F7l0 P!CSR OOOF ?30ATA 0006 
P 3 I) 0 O 0-0 lJ P 4 6 A TA O O O 7 P ii O 15 -o<f O 5 RA~ CR O O 1 4 RO R O O O 1 
QEENTR F22F QfENTR1 F2Qa REE~TR2 F240 REENTR3 F253 R9THI F299 
RSTSTO F2oF ~STSTS F27C RVRS3 F50E RVQSq FSOC SCREEN F76S 
SETMSI< F9E6 qrocsR 0011 STORD~ 0012 SlORMR 0010 SIOTOR --oor3 
~PNUM 0081 SPOlBF OOQA SSCNCW F6&8 ~TAll F53C STKLIM OOBC 
STMSK1 ~qFq STOPCWAB FBlA STOPCWCO F8g8 STXTL FUGO STXT F42E 
sUNfMff ()-082 SlC - 1088 SV fOBE st Ufijf fnR 0001 
TEMP OO~F TICHI OOOD T!CLO oonE TMOT F897 TMRCSR 0008 
TMRHI ooog TMRLO QOOA rnc FOOO TOCHI 0000 TOCLO oooc 
T6~ F017 TXt~[OOP FBE9 TXCWMSK F8CO TXUPLOOP FCOO TiUPMSK F8F1 
UPHCS lOFO VALC~D F2AE WATAUS F187 WATO~E Fl82 WDTRST F2C8 
WRONHCS 1105 WRUPHCS 1111 WR2STO FB98 XFRSUN F!42 X!TOC FOt& 
)(ftHCt F 3F8 x T~ LP F 40 o~ VESS UN. F 3 f3 

•NO UNDEFINEO SYMBOLS 

•NO ERROR LINES 
---- -· -~-~----~---- ----
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• 

• 

COO 13:24 JAN ?7, 1 81.1 MMC M&80l/M6803 MPU ASSEMBLER PAGE 72 

O~L ON 
LINE 

371 

\20 

SYMBOL 

ACJ.LP 

ACRST 

AClJLP 

U1 7 ACWFLG 

1457 ACWHC 
- ---- - - ---· - --- --

11.l ~ ACWMSK 

150 ACWTV 
-------·- --- __________ ,_ _______ , __ _._ 

151 ACWTZ 

__ 1_ 2 o __ ADEL TA _ 

61 AHACSR 

.. ""---~··-

117 ALT'3US 

1(.JQ BAOHCS 

125 ~CLL? 
... 

122 BCULP 

129 8 C: ;N FLG 

1461.1 ~CWHC 

15~ ~CWNISK 

153 BCWT'!C 
- -- ---

1 SLI 8CWTV 
--- - . -

155 ~CWTZ 

128 80ELT4 

~9 BI-IACSR 

. . . ... --- ··-·-------------- --------------

REF ER ENC EO ON LtNE(S) 

9g4 1t J6 

1005 1\30 t523 2022 2072 

.. -

948 t 2M, t 45q 

J_142_ .. 

'520 

365 485 488 525 

10JO 1535 2038 2079 

145~ 

-

1.272 1466 

l017 1028 

521. 

----------------- ----·------· -



• 

:e 

• 

COO 13:24 JAN 27,'84 MMC M6B01/Mb803 MPII ASSEM8LER 

OEF ON 
LINE 

167 

t6A 

169 

207 

482 

498 

4~7 
---

133 

-130 

137 

1471 

t'5~ 

157 

158 

159 

1 31, 

726 

1521 

15~0 

1£,66 

u,oq 

1695 

a3& 

SVM80L 

BPX 

RPV 

~PZ 

~USTMR 

F\lJSWAP 

~usw1 

~USW2 

CCLLP 

CCULP 

CCWFLG 

ccw~c 

ccw~ov 

CCWTl( 

CCWTV 

CCWTZ 

REFERENCED 0~ LINE(S) 

8AR 1290 ;?.024 

541 650 654 

652 1-i6R 

496 

ll q IJ 

104/J 1154 

1055 1148- 1548 i045 

·---- ·-· - ··-

1465 

996 1007 1021 103? 

1?7A 1ll7~ 

cnE"LTA 111,0 

CKCKSr-1 712 

CKC,"A 

CKOELTAB 

CKOf\J!\IDCD 

\527 1537 

j 556 f5i,q -

1b77 

233 

- -- ---- ------·· -----------~--

2086 

PAGE 73 
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----- ·---·--·--·-·-----------------·------ -- ------

COO t!:24 JAN 27, 1 8/J MMC M&801/M6803 MPU ASSEMBLER PAGE 7/J 

< ______ OEF _ ON ________________ ~- ___________ -------------------------------------------------------- ___________________ _ 
:• 1.. tNE SYM80L REFERENCEf) ON LI NE CS) 

710 CKHFN 703 

573 

21.82 

1602 

1&88 

1'533 

'- 5/J6 

156:? 

130~ 

.1~J3_ 

1032 

qqe 

• 1023 

1012 

fo,,s 

1037 

1('73 

1062 

'- 08t1 

8()5 

165 

877 

880 

• 

CKSVTM 
- -------·-------.-

CKTMOT 

C1<lJPr.JDAB 

CKUPN!"lCO 

CKW;~F3 

CKWWC --- -- - ·-·--·----

CKW\A/0 

CLRCRM 

CLRMSK 

C\1ABFN 

------- ·-- ----•---- ----- ---
C~CwAO 

CMCWRO 

CMCWF3U 

C""lCWCO 

CMCWCU 

CMCAIDD 

Cv\t,rnu 

C~CWE~ 

CMDAE 

C:Mf)~Z 

CM08P 

CM08P2 

570 

2010 20&1 2oq9 2154 2163 2Ifa 

1585 

1671 

t5J4 t 53q 

1547 1558 

1300 

180~ 

1lHJ6 1057 1071 1082 

1013 

qqq 

1063 

1049 

860 

984 



• 

,. 

COO 13:24 JAN 27, 1 84 MMC ~6801/Mb803 MPU ASSEMBLER 

QEF ON CfNE- -- S'lMtfoC -- ---REFERENCE-n~-0-N ___ CTNEC"Sl-- -- ------ ------- ---

850 

985 

636 

CMOCM!) 

CMOCMOt 

CM0CW 

CMOERR 

8':57 

8'58 21·08 2·t2·1 2134 ·21·47·-------------------------

633 763 781 

864 CMl')HCTN 

591 CMOIN 

1116 
··- ------- ------------------··- -- ·----- - -- --- -

64\ CMl)!RTN &59 675 691 785 1246 1575 1758 17&3 

56/l CMOI 

826 CM051 77'5 

PAGE 7S 

--- -·-"··- --- - --- --- - -------------- --------------- --------------------- -- ---------~-----------
~12 

2023 

'H 

202 

~03 

204 

205 

116'5 

1335 

17'., 

i:nt 

1311 

1321 

CMOS4 

CM!JUlP 

COMASK 

CORAAS 

CORA8S 

COIHCS 

CRLOQP 

771 

20]q 20G6 2053 2073 2080 2087 2096 

1 168 2oto 2dfo ··21 <>"4 

2036 ~077 21 17 

2043 20~ 1-l 21 30 

2050 i69t ala3 

J 1 '5 q 

1370 

1327 1330 



_ .,,., --·-·--

f : -··' 

• 

• 

--------- -------------------------

coo tl:24 JAN 27, 1 84 MMC M6801/M6A03 MPU ASSEMBLER PAGF 7& 

Q Ef ___ Q~_ _ _ __ _ _ 
- --- ----- ---- . ., ---- - - --- --- ---------------~ 

LINE SYMBOL 

71 C$_R 

l S 17 C L>J C A L. C 

1586 CWCE"JDA8 

REFERENCE O ON L!NE(S) 

3&3 372 388 449 451_~459 ___ 473 -- 47'i ___ 489 -"~2 
577 ;q4 

t 3 l 2 1 3 6 q l 3 8 q 1 4 O O 1 fs 2 3 1 ~ '~ 1 ~ 4 ~ J~ 51 t7 o 9 17 2 O 
17~2 1743 1802 1850 1866 1926 1938 

631 

- --- --- . - --- --- - -- -- - -- "------. . ----

1672 CWCENOCO 1678 

1675 CWOI\JCD 1&6,-

----------------- ------ ------------------- --·------ - ---

157 l CWIDLE 1519 1563 1570 

15~4 ____ C_WSTOPAB __ 1584 _ J 59_0 

1680 CWSTOPCO 1670 1676 

102 CWTVPE 

1581 r:WljPAR 

1669 Cif\lllPCQ 

1'35 OCLL!=! 

132 !".\CULP 

13g nct..iFu:; 

1478 DCWHC 1472 

161) oc 1,.p-1s1< 

161 l)CWT l( 1067 1078 

162 IJCWTV 

U,3 OCWTZ 

lJR OOEl. T .A 



• 

• 

• 

--- ---- --------- -------------------------------------

COO t3:24 JAN ~7, 1 84 MMC M6801/M6803 MPU ASSEMBLER 

DEF ON 
L.INE 

1648 

17~4 

1643 

1729 

1620 

1706 

2208 

?. 21 1 

ao 
1 <H, 

2194 

673 

1 cns 

1625 

1711 

qq 

681 

176~ 

11,2 

100 

1958 

672 

2(f05 

SYMBOL 

nDNLPAB 

01)1\JLPC 0 

OELTOI\IAA 

OELTONCI) 

l')~LTUPAR 

--r5El.tuPc5 

l)LTNPCS 

OLTI\JPL 

OLYTMR 

ONHCS 
··---

f)I\J2STO 

1658 

1 7 /J4 

1675 

15~3 

2101 2113 2127 2139 2156 21&6 ------ - . --

2219 

----- ----------- ---·- -----------·-

?Jr, 239 -- sor-- scfJi '.!fiC t31t 1 :f20--Tl2rTJ9j-f394 

1900 

DOHCOP- -

OOMOOE 
- - - -

!"IUPLP Al3 
----- ----

l)IJPLPC!) 

~C~IF'LG 

e:c:l'.lhlJ 

i:::cw~c; 

/:(;WOPS 

i:::CWPHZ 

ECWSEQ 

E:CWSTCl 

-- rcwst o 

1890 1892 1894 1896 1898 1902 1906 190A 1910 1912 
---- -• 1cft6 fqle1920l922 

17?1 

664 &87 129lf 1753 

1755 

t7n?. 1q5q 2001 2030 2os1 2064 2109 2122 2135 21so 
- 2 n,o 2 1 6 q 2 r1 6 

175(, 

618 

Tt:1AO __ _ 

PAGE 77 
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COO 13:24 JAN ?,7, 1 84 MMC ~6801/M6A03 MPU ASSEMBLER PAGE 78 

--:-.----
l)EF' ON ---·--------------·-·----------·-

/, LINE SYM130L REFERENCEn ON LINE(S) :·· 2010 FCWST1 1981 
- - ·-·-·- ·---· --

~089 ECWST10 1990 

2099 E:CWST11 1991 

2112 ECWSTt2 t9Q2 

2126 E:CWST13 1993 

2138 
-·------ ·---·-··· -

1994 ECWST11.l 

21 StJ ECWST15 1 qqi:; 

2061 ECWST16 \996 

?. i 63 · r:-:cwS1'17 1qq7 

2174 ECWST18 1<J98 

1970 E:CWST19 1972 1999 

?.034 - tcwsr?. - 1482 

•- ;?OlU ~Cl~ST ! 1983 

?,Ol.18 ECWST4 

2060 fCWSTf":l 

:?Ot,7 l!C\.'1ST7 

2075 ECWSTA 

2082 ECW$Tg 

19713- E:l':WTHL 

101 ECWTMR 

1969 ------------•------- -------- --

FROM 

• 

1()84 

1961. 

853 ABO 1102 \109 1121 1173 ta62 1291 2023 



COO 13:24 JAN 27, 9 84 

. DEF ON <. L I NE S V M 13 O L - . REF r[R E NC E 0 

704 GET2NO 700 

ON LINE(S) 

• 

• 

1005 

1006 

1030 

1031 

1055 

1080 

1081 

995 

1019 

1020 

\ 041.1 

1045 

1069 

1070 
.. 

36'5 

94 

106 

395 

375 

GOOI\JA 

GOONAJ 

GOONB 

GOON81 
--- -- - ------ -

GOO"'JC 

GOOt\.10 

GOONOl 

1002 

1052 

1077 

1079 

GOUP0 10\6 

GOUPB1 1.01A 

GOIJPC ,_ 0 '11 

GOIJPC1 1043 

t;OUPIJ 10 66 

GOUPOt 106A 

'"'ACf.NA 

HACl8F 

HACIN 

HACIO! 

HAC!P 

465 682 699 704 730 
800 $0? ~04 827 850 

21~8 2l'·Jl 

3H, 

21R 

154 7qz 79« 796 19a 
883 885 1119 2102 2115 



COO 13:24 JAN 27,'AG MMC ~6801/M680J MPU ASSEMBLER 

>-----DEF_ Or-I_ __ __ ______ _ ____ _ _ _________________________ _ 

:·· LINE SYMBOL REFERENCED ON 1..INECS) 

• 

• 

367 

379 

415 

462 

HAC! 

HACKSM 

HACOUT 

HACRD 

_J_.15 ____ MACSTAT_ 

439 

454 

1.108 

105 

275 

267 

254 

89 

1 !J /J 

164 

29~ 

1312 

303 

1376 

HACWRT 

I-IACWT 1 

I-IA!NST 

---•e --• ----•-•-••- •-••~•-•-• 

HC!BUF 

HC:!"'lST 

1,,1c II\I 

!-IC IOI 

HCJST 

4CM!1AF' 

1-•CMOMSK 

HCOCKS 

HC ()CRR 

HCOOUN 

1-!COPOL 

364 

~70 

381 

567 

470 

flt'!. ~l? 838 ___ 84_0 1387 _1390 ________ _ 

455 

001 

318 ! 533 1431.1 1441 1443 1445 1483 

?,72 

?58 

?ta 

2, 7 2b8 32:s 1325 1424 
. ----------· ·-

551 A65 682 8'H 9 1. 0 q51 1254 
2100 2t12 2126 2138 2155 2165 

1 aecs 

- -------------- ---

1770 2028 2055 

8~9 884 A86 901 1261 201~ 2034 2041 l048 2068 
2075 2082 2089 

288 

1242 

2A 7 

PAGE 80 
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• 
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-~------~---- -----------------~----~--- -----

COO 13:24 JAN 27, 1 84 MMC M6801/M6803 ~PU AS5EM8Lfq PAGE" St 

OEF ON 
CINE 

1 ?.5~ 

2BS 

300 

t436 

1441) 

1394 

314 

HCOPS 

!-!COSSC 

HCOUT 

HCO~IT 

HCPCS 

HCPERR 

HCPG(lr'lO 

HCPIAJAT 

HCRO 

ltFERENtEn ON LfNtlif 

628 

1240 

261 

.?95 

UH9 

\401 

1395 

1315 11J18 

350-- - HCWATl -- -- - 351 

35i? HCWAT? 353 

~3!J HCW!H 1251, ,414 
-- -'"----.------·-·-----,-·- --·-·------ ----

217 ,? t 9 220 221 

545 636 685 758 

115 HFCQAM 
i, 1 ' p~q~ 

io9 HFCSTK 557 

19? HF"'1!1nDf 584 603 6~7 689 

u~q ~FSTAT 54ll ~38 639 656 
1172 118 t 118~ 1 UHl 

782 

818 
1185 

1518 fsqr i59R f6al-T&A4 

1134 ICLAB 11~8 

115? ICLCD 1147 

--- Tl 2 7 f C t1 A ~ 11 ? 4 

-~~~-----·-~- - --------------------- ---····-

817 

820 98& 1085 1086 1 H,9 
1194 11cn 1?85 1287 1455 



•, 

'-/'.. 

•• 

,.-

- --------------- ----------------------

COO 13:24 JAN 27, 1 84 ~~C M6A01/M&R03 MPU ASSEMBLER 

DEF __ ON_ 
LINE 

114& 

56!3 

1140 

1158 

1 \ q4 

1177 

t 1 <H --

qA 

514 

66 

631 
·--" 

84 

65 

79 

87 

6 tJ 0 

784 

q35 

745 

1874 

1q2A 

--~ - --~---··---·------------------

SYMBOL 

JCU(;D 

TOU! 

!OT48 

!11TCO 

INZERR 

!"1Zk.1V3 

REFERENCEO ON LINE(S) 

_J14l 

5~& 574 612 644 

1167 tt78 

1133 tt34 11as- 11st Ust 11&3 

1175 

65~ 778 112Q 1166 1177 117q 1199 

I"JZOO 516 

IOCKSM 278 
42tl 

IOTA 2'55 

rnrc 

IOTM~ 

f(H'>JA!T 

JCMOt 

466 

~71 
442 

279 
431 

600 

277 

260 
464 

23'5 

30~ 
Sl-t:'1 

291 2'i2 2q7 
445 468 -126 

294 319 337 

286 30\ 317 
73g 132(J 1427 

27'5 305 352 

322 .~40 350 

.JCRTN 

KILL!;R 

7~0 767 772 774 776 

867 86A QOO 

tENTA~ 715 
- - - -- ---------·----------

"'1G 1 HC --T837 1s3~ 1s1.i1 1843 ___ _ 

Mt;1~TI\J 

321 339 f4fo _____ 

396 ao& 

~36 379 

366 404 

369 3qq 

408 

417 

1.10 0 

456 

aaE, 

409 423 
-- ----·---·----,------ -- ---

-- ···- ----------- ·-

426 tJ43 
________ " ____ -- -

410 41Q 

571 1417 

tJ 5 a {J 6 q 

-------·-·--------

PAGE 82 
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COO 13:2U JAN 27,'84 MMC ~680l/M6803 MPU ASSEMBLER 

-- 1263 

1270 

1276 

1282 

109q 

1ilqr, 

177~ 

1851 

1104 

1285 

1356 

MOVCWA 

MOVCW8 

·MoVCwt 

MOVCWO 

MOVE 

--·---~··~---·------
M$KF3IT 

MSKLP1 

MSl<LP2 

MVLOOP 

MVMSI< 

NGQPO 

·-···------ ---···-- .. -· --·-·---·-------
1360 NGi:?P 1 

1364 NGRP2 

1368 NGRP3 

17&6 
_____ _, _____ --~-

NOECW 

1486 N(l~CitM 

f.,,qO MOS!J/\1 

761 fJOftNl 

171 l\!OTSTAT 

773 NOTSTLJ 

768 NOTStJN 

153 NR~~f-1 ! 

663 NRMSTO 

1265 

1271 

1277 

1787 

1867 

uoa 

12&8 1274 1.260 

135~ 

1357 

1361 

t7'54 

14.156 1481 

757 

770 

fss 

~-----------

PAGE 83 
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--------~-------··· -·--· .. ·-·-------·- ·--- ----·---· -------------- --·--·······- -------------·--·-··----

COO 13:24 JA~ 27,'84 M~C M680l/M6803 MPU ASSEMBLER PAGE: 84 

-· ----------- - ------·------------ -------------- -·-------------

1483 

1 1J07 

- ---

5VM80 L 

PCKIU •. 

POL1HC 

1U, PRl81JS 

44 Pl IHTA 

~ E FERENCE O ON LINECS) 

78Q 

~~a 326 
811 1,s1 

341 

---·-------------- -~ 

'581 

42 Pl DO 528 

583 

--···- ------------ -~-- -- ---- - -- --------

45 P2tHTA 

l.l3 ___ P 2 0 I) ________ ---- 5~1 ----··--------

1419 P;;?WA T 1420 
_, __ . -----··---~-----------·- - -- ---- ---· --

58 P3CSR 

.. 4_8_ __ P ~_OAT~_ 

a<, P30f) 

49 P40ATA 

(J, 7 P4DO 

E-J4 RA,.1Cl=l 

72 Ql)R 3 7 '5 

610 RfENT~ ?.f\~ 642 

~24 REENTR1 6?. =-

62Q REE:NTQ2 627 

632 QEE"JTQ3 6-:4C'l 

680 RSTHI 620 

·-
r,4q RSTSTO 61 a 

655 RSTSTS 651 

710 721 



I -··· 

'-
/ • 

• 

• 

COO 13:24 JAN 27, 1 84 MMC ~&A01/M6A03 MPU ASSEMBLER 

DEF ON 
LINE SYM~OL 

1206 RVRS3 

1205 RVRSQ 

1453 SCl?EEN 

1936 SETMSK 

h1 SIOCSR 

62 S!OQIJR 

60 SIOQMQ 

63 SIOTOQ 

en SPNUM 

·· 103 SPOl,,.8F 

1295 SSCNC 1t-l 

112'5 STALL 

ro, 
1947 STMSKt 

1s<n STOPCWAR 

T68~ STOPCWC!J 

9E,f) STXTL 
-

qaA $l'l(T 

81 SllNTMR 

1. 45 sx 

146 SY 

147 s 7. 

71 TDR 

REFERENCED ON LINE($) 

12U, 

1225 1226 1227 1228 1229 1?31 

256 307 327 330 3a4 347 540 1324 1422 

?70 328 345 

536 

e'90 29Q 

sos 82(f 835 f:4t'7--T379 13es 1399 14oq 1u:f2--P~6-o 
1467 \474 1479 11~q 

ftitT t llt 2 

1531 1541 

··1560 1572 

i?.fH~ 547 ~73 579 717 

1?24 

PAGE 85 
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COO 13:~ll JAN 27, 1 84 MMC M6801/M&803 MPU ASSEM8LER 

DEF ON - --- --- ------·- -· - ------------------·----------~ ---·-------------------·---------

• \, LINE .. SYM80L 

TEMP 

REFERENCED ON LtNECS) 

_ 1J01_ 11_10 201q 2_03? ~Q.~? 2049 ___ 206q_207~ 2083 2090 

• 

• 

ge, 

5~ 

57 

21fH 

51 

52 

5~ 

227 

54 

55 

2238 

2?.46 

19'5 

697 

500 

7t~ 

·?oo 

TT,C~J. _ 

TIClO 

TMOT 

TMRCSR 

TMRHI 

- - - ... --------

TMRLO 

TOC 

TOCHI 

TOCLO 

TOF 

T 'XCWLJ)QP 

TXtJPLf')OP 

UP~CS 

VA,LCMD 

lll/A T 9115 

\11/ATr:lNF. 

WROI\IHCS 

WR?STO 

2103 2116 212g 2142 2237 2259 

2ll7 

21& 

210 231 534 

215 

2242 

20 21 z o 3 1 2 o a 4 2 o s t 2To s ar ra ?.1 31 2 t " a 

l.Hlt) 

2158 2168 

PAGE 8& 
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COO 13:24 JAN 27,'84 MMC M6AOI/M6B03 ~PU ASSEMBLER PAGE 87 
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Department of Energy 
San Francisco Operations Office 
1333 Broadway 
Oakland. California 94612 

Mr. Melvin T. Frohardt 
Martin Marietta Aerospace 
Post Office Box ·179 
Denver, CO 80201 

Reoly to: 

DOE Site Office 
Post Office Box 366 
Dagqett, CA 92327 

DECO 6 1983 

Subj.: Closequt Actions on Martin Marietta Contracts with DOE San Francisco 
Operations Office 

Dear Mel: 

Nearly six months ago, I requested your assistance in finalizing patent clear­
ance on a number of the documents from the Collector Phase I and Phase II con­
tracts which we wish to enter into the DOE Technical Information Center system. 
Thus far, I have not had any response to this request. We are about to issue 
the bibliography developed by Burns & McDonnell under the EPRI-funded "Lessons 
Learned and Project Documentation" study (I assume you have received a copy of 
Vol. 1, "Lessons Learned 11 

- if not, let me knm-! and I wi 11 send you one), and we 
and TIC anticipate a substantial number of requests for key documents, including 
yours. 

In addition, SAN Contracts Closeout (Sonia Jackson) advises me that several of 
the final documents needed to complete closeout (and release final payment of 
withheld funds).~as yet lacking, not only on the above two contracts, but 
also on the-old Preliminary Design contract. I would greatly appreciate your 
assistance (or your guidance as to who can assist us) in getting this wrapped 
up and off both of our desks. To recapitulate (adding the items needed by SAN) 
for the three contracts: 

DE-AC03-76ET20422 (Old Contract -1110), Central Receiver System Prel. Design: 
--

0 A "Final Invoice", to be submitted to Sonia Jackson, with copy to me; 

o "Contractors Assignment of Refunds and Rebates", to Sonia; 
o "Contractors Release", to Sonia; 

o "Contractor Request for Patent Clearance" (send to me, only), for: 

- MCR-77-161, "System Safety Design Criteria for Central Receiver ... Systern", 

- MCR-77-162, "System Safety Program Requirements for Solar Thermal Systems". 

(These were done under an extension to the Preliminary Design contract, and 
are valuable background documents.) 

DE-AC03-78ET21007 Collector System, Phase I: 

o "Final Invoice", to Sonia, copy to me; 

o "Assignment of Funds and Rebates", to Sonia; 
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o "Contractors Release", to Sonia; 

0 "Contractor Request for Patent Clearance", to me, for: 
- -MCR-78-1323, "10-MWe Solar Thermal Pilot Plant Conceptual Design Review"; 

- MTR-78-1330, "10-MWe Solar Thermal Pilot Plant Preliminary Design Review"; 

- MCR-79-1302, "10-MWe Solar Thennal Pilot Plant Final Design .. Review (2 Vols.)"; 

- 40-0-500-4P, "10-MWe Solar Thermal Pilot Plant Phase II q&M Equipment"; 

- 40-0-500-6P, "10-M~Je Solar Thermal Pilot Plant Phase II Planning." 

. . . 
DE-AC03-80SF10539, Collector System Phase II 

o "Final Invoice", to Sonia, copy to me; 

0 "Assignmen~ of Funds and Rebates", to Sonia; 

0 "Contractors Release", to Sonia; 

0 "Contra,ctor Request for Patent Clearance", to me, for: 

- MCR-79-1352Bt "Quality Assurance Plan for 10-MWe Phase II Collector .• 11
; 

- MCR-80-1304, 11 10-MWe Solar Pilot Plant Collector·subsystem Safety Plan 11
; 

- MCR-81-1331B, "Hazard Analysis for 10-MWe .•. Pilot Plant"; 

- 40-0-500-2P, "10-MWe ... Pilot Pl ant Phase II Mfg. Pl an, Rev. 211
; 

- MCR-80-1341A, "10-MWe Collector Sybsystem Software/Firmware Functional Req'ts. 11
; 

- MCR-80-1362, "System Description Document, Collector Subsystem ..• 11
; 

MCR-80-1376t "Heliostat Stimulator Operators' Manual 11
; 

- MCR-81-1708, "Operation Instructions, Heliostat Field Subsystem .•. "; 

- MCR-81-1709A, "Maintenance Instructions, Heliostat Field Subsystem .•• "; 

~:R-81-1769, 11 
••• Collector Subsystem Functional Test Report"; 

- r•CR-81-1770, "Supplemental Spares Plan, Heliostat Field •.• 11
; 

- i,iCR-80-1377A, "Software/Finrrware Design Specifications._. 11
; 

- t'CR-82-1701, "Control System Theory of Operation"; 

- Drawing Set, as Identified in "Drawing Tree 400500 5132701':,; 

- Source Listing of Code for Heliostat Controller ROM or EPROM* 

- Source Listing of Code for Heliostat Field Controller ROM/EPROM* 

Our files do not have current copies of the following other items identified in the 
Drawing Tree (400500 5132701): 

Documents: 40M500-2S, "Foundation Req'ts.", 40M500-1T, "Installation Instructions 11
, 

40M500-2M, "Canting Procedures", 40M500-SP, "Acceptance Plan", MCR-80-
1361, "Collector System Functional Test Plan 11

, and MCR-81-1715, "Col­
lector System Integrated Acceptance Test Plan." 

* Currentcopiesof these four items are lacking from the Project files; your as­
sistance in obtaining at least one copy of each will be most appreciated. 



Mel Frohardt - Page 3 .. -
40~500 5132788, "Ad~oter Plate/Control Arm Heat lool'', 40~500 5132771. 
''F.ield Cantino lool', 2nd ~OE:500 5132775. "Drive Unit Checkout Console" . 

• 
\While these items ~re not ~arried in the current version of the Bib.liography (none . 
JIOf the Plant as-bu1lt draw1ngs nave been entered as yet), many, if.not all, of them -

' · may be expected to be of interest to the solar community. L would··appreciate at 
least one copy of each, again with your release. To save you considerable effort 
in preparing the Patent Clearance Request fonns (I am enclosing several copies of 
the fonn), you may combine many of the above by simply clearing the "Drawing Tree'', 
with its contents. 

If you need the other closeout forms cited above (your Contract Administration 
staff should-ha~e them in stock), please call Sonia Jackson at FTS 536-4179, or 
write her at: 

Ms. Sonia Jackson (CM) 
Department of Energy 
1333 Broadway 
Oakland, CA 94612 

\ 

finally, since we are required to forward two clean, reproducible copies of each 
document to DOE/TIC, as well as needing one clean copy for our on-site archives, 
any "extras" you can turn up around your offices would be greatly appreciated; 
certainly, rather than throw anything of possible interest out, send it to me. 

Mel, I know (believe me!) that this is all a significant amount of work, and I 
wish I didn't have to ask you (or your staff) to go through it, but it will be 
to our mutual benefit in the end to get these three contracts a 11 cl eane~ up, and 

-

/ a compreh~nsive_package of P~oject documenta!ion (cu~rently, over 550 documents, 
'"plus drawrngs) 1nto the arch1ves. If there 1s anyth1ng further I can do to assist 
vou in this effort, please call on me. 

J . 

.J 

-

Encl.: DOE Proj. Ofc. ltr. 6/25/83 
Patent Clearance Req. Fonns 

cc: H. C. Wroten, MMC 
Sonia Jackson, DOE/SAN (CM) 

nerely yours,_ 

"w iek:(Q_ 
S. D. dtiott, Jr., Directo 
DOE Project Office, Barstow 

-
PS: I keep running across references to a document I can't identify: MCR-78-1325; 

what was it? 



,. -

~ • )rJN MARIETTA AEROSPACE DENVER DIVISION 

POST OFFICE BOX 179 

DENVER, COLORADO 80201 

TELEPHONE (303) 977-3000 

-

January 30, 1984 

Mr. Doug Elliott 
DOE Site Office 
Post Office Box 366 
Daggett, CA 92327 

Subject: Closeout Actions on Martin Marietta Contracts with DOE San 
Francisco Operations Office 

Reference: Letter of December 06, 1983, S.D. Elliott, Jr. to M. Frohardt, 
Closeout of Contracts 

In regard to the referenced letter, following is the status and actions in 
process to close out these items: 

1. Contract Closeout Status 

In regard to the closeout of cost type contracts DE-AC03-76ET20422, 
Central Receiver Test Facility, and DE-AC03-78ET21007, Collector System 
Phase I, we include the "Contractors Assignment of Refunds and Rebates" 
and "Contractors Release" with our final invoice package. The final 
invoices for these two contracts will be submitted upon completion of 
final settlement negotiations for our 1979 overhead and G&A rates which 
is currently in progress. In reference to the closeout of contract DE­
AC03-80SF10539, Collector System Phase II, please see Attachment 1, the 
letter to Ms. Joann Littlehales dated January 23, 1984, for the current 
status. 

2. Patent Clearance 

The following documents are in the process of being cleared by our 
Patent office. When this transmittal is available, I will send a copy 
to you. 

MCR-78-1323, "10-MWe Solar Thermal Pilot Plant Conceptual Design 
Review" 

MCR-78-1330, 1110-MWe Solar Thermal Pilot Plant Preliminary Design 
Review" 

MCR-79-1302, "10-MWe Solar Thermal Pilot Plant Final Design Review 
(2 Vols)" 

40-0-500-4P, "10-MWe Solar Thermal Pilot Plant Phase II O&M 
Equipment" 

40-0-500-6P, "10-MWe Solar Thermal Pilot Plant Phase II Planning" 
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Mr. Doug. Elliott 
January 27, 1984 
Page 2 

The remainder of the documents have ?een previously cleared by the 
following letters, copies of which are included in Attachment 2. 

Letters from Phillip DeArment to· Roger Gaither: 

DAC-83-417, dated May 24, 1983 
80-Y-15555, dated July 28, 1980 
DAC-82-389, dated May 3, 1982 
Letter dated March 11, 1982 
Letter dated November 10, 1982 

3. Documents 

You requested copies of some documents and drawings in the referenced 
letter. Copies of the following drawings and documents are being 
submitted under Attachment 3. 

MCR-78-1330, "Preliminary Design Review Package" 
MCR-79-1352B, "Quality Assurance Plan for 10-MWe Phase II 

Collector" 
MCR-80-1376, "Heliostat Stimulator Operators' Manual" 
40M500-2S, "Foundation Requirements" 
40M500-2M, "Canting Procedures" 
40M500-1T, "Installation Instructions" 
40M500-5P, "Acceptance Plan" 
MCR-81-1715, "Collector System Integrated Acceptance Test Plan" 
MCR-80-1361, "Collector System Functional Test Plan" 
40M500 5132788, "Adapter Plate/Control Arm Heat Tool" 
40M500 5132771, "Field Canting Tool" 
Source Listing of Code for Heliostat Controller ROM or EPROM* 
Source Listing of Code for Heliostat Field Controller ROM/EPROM 

No drawing exists for 40E500 5132776, "Drive Unit Checkout Console" as 
this checkout console consisted of a stimulator to operate a production 
Drive Mechanism Assembly. Also MCR-78-1330 is the correct document 
number for the Preliminary Design Review Package rather than MCR-78-
1325. MCR-78-1325 is the document number assigned to all the Monthly 
Progress Reports written during the Phase I contract. 

Doug, I hope this will help in getting the documentation finalized. I will 
follow-up with the additional information identified. If you have any 
questions please call on me. 

Enclosures 

cc: H. Wroton 
Sonia Jackson 

Sincerely yours, 

MARTIN MARIETTA CORPORATION 

~.-:?d~ 
Melvin W. Frohardt 
Solar Programs 



DOE F 1325.8 
P.-7.91 .. 

U.S. DEPARTMENT OF ENERGY 

DATE. 
MAY 1 7 1984 memorandum 

• J cJr° Doug Ell i ott, DOE/Ba rs tow 

susJECT Patent Clearance for Two Software Source Listings Developed by Martin Marietta Cor­
poration for 10-MiJe Pilot Plant Project under Contract DE-AC03-80SF10539 

• 

-~ 

To Roger Gaither~ DOE/SAN (OPC) 

Enclosed are two documents - software source listings for the Pilot Plant heliostat 
controllers (HC's) and heliostat field controllers (HFC's) - developed by Martin 
Marietta under their contract for fabrication of the Solar One collector subsystem: 

Primary Document No. Secondary No. Brief Title 

DOE/SF/10539-14 (STMP0-564) 111:lFC Software Source Listing; Version A02 11 

DOE/SF/10539-15 (STMP0-565) 11 HC Software Source Lis ting; Version All. .. 11 

We would like to make these documents available through TIC and NTIS, and also to 
be able to provide copies to other parties interested in the Solar One control sys­
tem (we have one such request in hand at present). Init~ally, MMC had shown some 
reluctance to make these programs available, and I had discussed with Taylor Belt 
the possibility of a formal request under contract GP 11 additional data 11 articles, 
and at the same time, I sent off a request for these listings to the MMC program 
manager, Mel Frohardt (Attch. 1). Taylor reviewed the contract, and pointed out 

•"te> me that the SOW calls for privision of 11 program sources in machine-readable 
,_form", and that this should be adequate, since MMC1ihad not indicated this material 
as reserved in any way. In any event, Mr. Frohardt did forward the requested list­
ings in January (Attch. 2) without any reservation. 

Since, however, we have a request from one of MMC's competitors in the solar field 
(ARCO), I would like to be sure we are "extra clean" before sending the listings 
to them or to TIC/NTIS ( even though MMC has announced they are no 1 onger in the 
solar business). You might wish, then, to check with Phil DeArment on this before 
clearing these documents. Please let me know if any problems, if you 
need any further information 

Attchs.: 1) DOE ltr. 12/6/83 
2) MMC ltr. 1/30/84 

Encls.: 2 Source Listings, w/Forms 70/RA-426 

cc: M. Lopez, DOE/SAN (FGS) 
T. Belt, DOE/SAN (OPC) 
~J. D. Matheny, TIC Document Control 
M. Soderstrum, Burns & McDonnell 
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DEPARTMENT OF ENERGY 

SAN FRANCISCO OPERATIONS OFFICE 

CONTRACTOR REQUEST FOR PA TENT CLEARANCE 

FOR RELEASE OF UNCLASSIFIED DOCUMENT 

SAN FORM 70 10/80 

Prime Contract No. 

DE-AC03-80SF10539 

\. :o, Roger S. Gaither, Asst. Chief for Prosecution 

Office of Patent Counsel/Livermore Office 

P.O. Box 808, L-376 

Subcontract No. 

• 

.-, 

( N/A) 

Report No. 

Livermore, California 945S0 
DOE/SF/ 10539-14 (STMP0-564) 

Date of Report 

FROM, DOE Solar One Project Office 

Post Office Box 366 
Februarv 1980 

D 

Daggett, CA 92327 
Name & Phone No. of DOE 
Technical Representative 

s. D. Ell i ott, Jr. 

( 619) 254-2672 

1. Document Title: 

11
HELIOSTAT FIELD CONTROLLER SOFTWARE SOURCE LISTING: Version A02 11 

2. Type of Document: 00 Technical Repon, D Conference Paper, D Journal Article, D Abstract or Summary, 

D Copy of Oral Presentation, D Other (please specify): ______________ _ 

3. In order to meet a publication schedule or submission deadline, patent clearance by ___ (_r_o_u_t_,_· n_e~) ______ _ 

would be desired 

SENDER IS TO CHECK BOX #4 OR #S BEWW. 

4. I have reviewed (or have had reviewed by technically knowledgeable personnel) this document for possible inventive subject 

matter (Subject Inventions) and that no inventions or discoveries (Subject Inventions) are deemed to be disclosed in this 

..:::..:?.:::cnt:sntexcept as stated below: 

5. 

6. 

a. Attention should be directed to pages ____________ of this document. 

i.,_ i'his·document describes matter relating to an invention: 

1. Contractor Invention Docket No. __________ _ 

ii. A disclosure of the invention was submitted to DOE on ______________ (date) 

m. A disclosure of the invention will be submitted shortly (approximate date) 

iv. A waiver of DOE's patent rights to the contractor: 

D has been granted, D has been applied for; or D will be applied for ________ (date) 

This document is being submitted, but no review has been ma£if'iheis document for possible inventive subject matter. 

" 
Remarks,Return clearance and review copy to Project Office at address above 

Reviewing/Submitting Official: 

TO: 

FROM: 

Title 

Signature ___ ....c:_~~~.k.::::=::...=.~~~~~=----- Date 1 7 May , ] 984 

INITIATOR OF REQUEST 

ASSISTANT CHIEF FOR PROSECUTION 

Office of Patent Counsel/Livermore Office 

D No patent objection to above-identified release. 

0 Please defer release until advised by this office. 

Signed------------------------------ Date Mailed ----------

1 DOE OFFICE OF PATENT COUNSEL (OPC) 



DOE F 1325.8 
(7-79) 

U.S. DEPARTMENT OF ENERGY 

DA n MAY 2 2 1984 

.LYTO 
ATTN oF Doug Elliott, DOE/Barstow 

memorandu·m 

susJEcT Archiving of DOE Contractor-Generated Software at National Energy Software Center 
at Argonne National Laboratory 

• 

• 

To Duncan Tanner, SNLL Technical Manager 

DOE Order 1360.4 requires that all software generated under DOE contracts, if of 
any potential value to other DOE contractors or to the general public, be filed 
((as computer programs or summaries thereof) with the National Energy Software 
Center at ANL. Distribution is to be made via NESC, with the exception that in 
case of urgency, copies may be provided to DOE contractors concurrently with the 
NESC submission. I am following the latter course in responding to the request 
for the Martin Marietta Heliostat Controller and Heliostat Field Controller codes 
to ARCO, who is, in effect, a subcontractor to Pacific Gas & Electric under the 
Repowering Final Design Cooperative Agreement, but I would like to be sure that 
in the future we can let NESC take care of such distribution for us. 

I would appreciate your assistance in identifying other Solar One software, or 
suitable summaries thereof (we certainly would not wish to incur the expense or 
effort, for example, involved in supplying the MDAC 11 Unit Development Folders" 
_j_!J. total and in assembling it for transmittal to NESC for distribution on request 
to future inquirers. I wil 1 be "researching" the mechanisms for such transmittal 
with SAN's Technical Information Coordinator, Don Holz, ascertaining the formats 
and quantities involved, and setting up the process for those items that may not 
become available until after you and I leave the site this Fall. Your help in 
this activity will be greatly appreciated. n (' ,., -~ _:...··=-- / 

~~c~ 
cc: Mike Lopez, DOE/SAN (FGS) 

Don Holz, DOE/SAN (!SEA) 

S. D. ~tt, Jr., Director, 
DOE Solar One Project Office 
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• 
ARCO Power Systems 

7061 S. University Boulevard 
Suite 307 
Littleton, Colorado 80122 
Telephone 303 798 1317 

May 22, 198 4 

Dr. Doug Elliott, DOE Project Director 
Department of Energy 
Solar One Site Office 
Post Office Box 366 
Daggett, CA 92327 

I understand from talking to Jim McDowell that the following 
documents are available: 

HELIOSTAT CONTROLLER SOFTWARE SOURCE LISTING 
HELIOSTAT FIELD CONTROLLER SOFTWARE SOURCE LISTING 

I would appriciate any information you could forward on the above 
subjects. 

• Thank You, 

(J. 
s A. Kaehler 
er of Engineering 

JAK/dt 

• 
AFiCO-o19J-A 
(8-83) 
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PEPARTMENT OF ENERGY ,, '' · 
SAN FRANCISCO OPERATIONS OFFICE. 

,i' • "' \ 

CONTRACTOR REQUEST FOR (~iNT CLEARANCE . 

FOR RELEASE OF UNCLASSIB)EO DOCVMENT 

Prime Contract No. 

D£-AC03-80SF10539 
Subcontract No. 

0: Roger S. Gaither, Asst Chief for Prosecution 

Office of Patent Counsel/Livermore Office 

P.O. Box 808, L-376 

(N/A) 
Report No. 

Livermore, California 94S50 
OOE/SF/10539-14 ( S.TMPO- 564) 

FROM: ~OE Solar One Project Office 
Post Office Box 366 

Date of Report 

Februarv 1980 

D 

• 

Daggett, CA 92327 Name & Phone No. of DOE 
Technical Representative 
S. D. Elliott, Jr. 
( 619) 254-267i 

, 1. Document Title: 

"HELIOSTAT FIELD CONTROLLER SOFTWARE SOURCE LISTING: Version A02" 

2. Type of Document: Ill Technical Report, D Conference Paper, D Journal Article, D Abstract or Summary, 

D Copy of Oral Presentation, D Other (please specify): ______________ _ 

3. In oi:der to meet a publication schedule or submission deadline, patent clearance by __ __,;{_r_o_u_t_i_n_e....:)'-------­
would be desired. 

SENDER IS TO CftECK BOX #4 OR #S BELOW. 

4. I have reviewed (or h-ave had reviewed by technically knowledgeable personnel) this document for possible inventive subject 

matter (Subject Inventions) and that no inventions or discoveries (Subject Inventions) are deemed to be disclosed in this 

document except as stated below: 

a. Attention should be directed to pages ____________ of this document. 

b. This document describes matter relating to an invention: 

1. Contractor Invention Docket No. __________ _ 

11. A dis.closure of the invention was submitted to DOE on ______________ (date) 

iii. A disclosure of the invention will be submitted shortly (approximate date) 

1v. A waiver of DOE's patent rights to the contractor: 
D has been granted, • has been applied for; or D will be applied for _______ (date) 

h\l ma 

S. This document is being submitted, but no review has been made.;o(this document for possible inventive subject matter. 

" 6· Remarks, Return clearance and review copy to Project Office at address above 

Reviewing/Submitting Official: Name (Print/Type) S • D • Elliott, Jr. , . Di rector 
Title -~-----'::..;:;..~;:;..,..,"1"Jl~:-ilP..;.n..;;-..;;-~~!a'-~~.,i•i;;;;~ill!-&!I:,~::::' r1~~--.;;;;: __ -'----------

Signature ___ ,,,,t!!,-1.~2'.~::!~~~~-~=---- Date 17 Ma v - 1 QA4 

TO: INITIATOR OF REQUEST 

FROM: ASSISTANT CHIEF FOR PROSECUTION 

Office of Patent Counsel/Livermore Office,.;, 
/'-

• 
.D No patent objection to above-identified release. 

. • Pis"' def« tt''' until Wised by IDi, office. 

~o /j ~d-"7 - £-". 

//,-,rp 

o'tlfat 
1 · Date Mailed __ -.9_-...,/,..Jv_..K_/_~ .... :'f ___ _ 

Signed (;?<: t, C:--' c • ._evvn:1zzur4c 

2 COPY FOR CO~R'S (SENDER'S) FILES AF:rER OPC RELEASE 



DOE ' 1325 8 ,,79) ·~ 
U.S. DEPARTMENT OF ENERGY 

DAH JUN 11 1984 memorandum 
RE..O 
AT r S. D. Elliott, Jr., Director, DOE Solar One Project Office 

su~E.cT Submission of Documents Prepared under Martin Marietta Corporation Contract 
DE-AC03-80SF10539 for TIC Processing 

To William D. Matheny, DOE/TIC Document Control 

• 

• 

Enclosed are two copies of documents as indicated below for TIC processing, ac­
companied by DOE Form RA-426: 

Primary Document No. Secondary No. Brief Title 

DOE/SF/10539-14 (STMP0-564) "HFC Software Source Listing; Vers·ion A02 11 

Copies have been separately provided to DOE/SAN Office of Patent Counsel for Pat­
ent Clearance (Attch. 1) and to the National Energy Software Center (Attch. 2). 

Encl.: 1 Document (2 copies) w/ Form RA-426 

Attch.:1. Ltr., Proj. Off./SAN/OPC 5/17/84 
2. Memo, Proj. Off./SAN/ISEA 6/11/84 

cc: R. Gaither, DOE/SAN (OPC) 
M. Lopez, DOE/SAN (FGS) 
D. Holz, DOE/SAN (!SEA) 
M. Soderstrum, Burns & McDonnell 

S. D. Elliott, Jr., Dir 
::DOE Solar One Pnoject 0 



• 

• 

• 

DOE Form RA-426 
(10/801 

U.S. DEPARTMENT OF ENERGY 

DOE AND MAJOR CONTRACTOR RECOMMENDATIONS FOR 
ANNOUNCEMENT AND DISTRIBUTION OF DOCUMENTS 

See Instructions on Reverse Side 

0MB NO. 038-R0190 

1. DOE Report No. 2. Contract No. 3. Subject Category No. 

DOE SF 10539-14 STMP - 64 D -
4. Title 

11 HELIOSTAT FI ELD CONTROi LER SOFTWARE SQIJRCE I TSTTNG · Version AD2 11 

5. Type of Document ( .. x .. one) 

W a. Scientific and technical report 
0 b. Conference paper: Title of conference----------------------------------

Date of conference ________ _ 

Exact location of conference ___________ Sponsoring organization ____________________ _ 
O c. Other (specify planning, educational, impact, market, social, economic, thesis, translations, journal article manuscript, etc.I 

6. Copies Transmitted ("x" one or morel 

0 a. Copies being transmitted for standard distribution by DOE-TIC. 
0 b. Copies being transmitted for special distribution per attached complete address list. 
ll{:) c. Two completely legible, reproducible copies being transmitted to DOE-TIC. (Classified documents, see instructionsl 
0 d. Twenty-seven copies being transmitted to DOE-TIC for TIC processing and NTIS sales. 

7. Recommended Distribution ("x" one) 

0 a. Normal handling (after patent clearance I: no restraints on distribution except as may be required by the security classification . 
·Make available only D b. To U.S. Government agencies and their contractors. D c. within DOE and to DOE contractors. 

D d. within DOE. 0 e. to those listed in item 13 below. 

IX' f. OtherlSpecityl Archive/issue on request 
8. Recommended Announcement ("x" one) 

fXJ· a. Normal procedure may be followed. D b. Recommend the following announcement limitations: 

9. Reason for Restrictions Recommended in 7 or 8 above. 
0 a. 'Preliminary information. 0 b. Prepared primarily for internal use. D c. Other (Explain) 

10. Patent, Copyright and Proprietary Information 
Does this information product disclose any new equipment, process or material? 00 No O Yes If so, identify page nos. ____ _ 
Has an invention disclosure been submitted to DOE covering any aspect of this information product? ~ No O Yes 

If so, identify the DOE (or other) disclosure number and to whom the disclosure was submitted. 
Are there any patent-related objections to the release of this information product? 00 No O Yes If so, state these objections. 
Does this information product contain copyrighted material? OCl No D Yes 
If so, identify the page number ______ and attach the license or other authority for the government to reproduce. 
Does this information product contain proprietary information? l1l No O Yes If so, identify the page numbers ___ . 
( .. x .. one O a. DOE patent clearance has been granted by responsible DOE patent group. 

~ b. Document has been sent to responsible DOE patent group for clearance. 
11. National Security Information (For classified document only; ·•x" one! 

Document O a. does O b. does not contain national security information 
12. Copy Reproduction and Distribution 

Total number of copies reproduced 10 Number of copies distributed outside originating organization--~"---------
13. Additional Information or Remarks (Continue on separate sheet. if necessary) 

14. Submitted by (Name and Position) (Please print or type) 

S. D. Elliott, Jr., Director, DOE Solar One Project Office 
Organization 

Post Office Box 366, Daggett, CA 92327 (619) 254-2672 
Signature /3!!!T//~4/ ~ 1Date ~_,~ - MAY l 7 7984 
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U.S. DEPARTMENT OF ENERGY 

JUN 11 1984 memorandum 
S. D. Elliott, Jr., Director, DOE Solar One Project Office 

Transmittal of Two Software Source Code Listings Developed by Martin Marietta 
Corporation under Contract DE-AC03-80SF10539, for 10-MWe Solar Pilot Plant 

Don Holz, Technical Information Officer, DOE/SAN (ISEA) 
National Energy Software Center, ANL 

Enclosed are copies of two software source code listings developed by MMC under 
Contract DE-AC03-80SF10539 for the collector (hel iostat) subsystem at the 10-MvJe 
Solar Thermal Central Receiver Pilot Plant (IISolar One"): 

OSTI/TIC Doc. No. Title 

DOE/SF/10539-14 "Heliostat Field Controller Software Source Listing: Version A02" 

DOE/SF/10539-15 11Hel iostat Controller Software Source Listing: Version All-Barstow 11 

Thw first document is a listing of tbe software developed for programming of the 
sixty-four field control microprocessors used in the collector subsystem, each of 
\'lhich controls up to thirty-two individual heliostats. The second document provides 
the programming for the 1,818 individual beliostat microprocessors. 

These documents have been released by SAN Office of Patent Counsel, and copies are 
being provided to the Office of Scientific and Technical Information, Oak Ridge, 
for archiving and announcement via TIC ahd NTIS. Copies are also being provided 
to ARCO Power Systems, Littleton, CO, for work under tbe Carissa Plains Repowering 
Project, for which they are a subcontractor on Contract DE-FC03-84SF11990. 

SAN MD 1430.1 requires (Para. 6.b.(7),(c)) that under such circumstances a copy of 
the software in question shall be furnished to NESC, via the Technical Information 

:::~:~~-
2
T~:f::::s::u:::i::s:~:

9
:rovided for that~s 

,a-----.=---------;::i~:7:i:'~~"'7=F~~;;;::;;'A--:::-:;;-;:;-;26;-::;7"'2 

cc: M. Lopez, DOE/SAN (FGS) 
W. Matheny, DOE/OST! 
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@ 
Department of Energy 
San Francisco Operations Office 
1333 Broadway 
Oakland, California 94612 

Mr. James A. Kaehler 
Manager of Engineering 
ARCO Power Systems, SuHe 307 
7061 South University Blvd. 
Littleton, CO 80122 

Reply to: 

DOE Solar One Project Office 
Post Office Box 366 
Daggett, CA 92327 

( 619) 2 54-26 72 

JUN 11 1984 

Subj.: Transmittal of Solar One 10-Ml4e Pilot Plant HC and HFC Source Code Listings 

Dear Jim: 

In response to your verbal request via the Sandia Technical Manager last winter, 
and your written inquiry of May 22, I am providing herewith copies of the MMC 
source code listings for the heliostat controllers and heliostat field controllers 
at Solar One. The delay in our response was occasioned by the necessity of ob­
taining hard-copy listings from MMC, and in entering them into the DOE documenta­
tion system. Copies are available to DOE contractors through the DOE Technical In­
formation Center at Oak Ridge (and, for others, through NTIS), or from the National 
Energy Software Center at Argonne National Laboratory; rather than make you take 
the added time to go through these sources, I h~ve had this extra set run for di­
rect transmittal for your use on the Rockwell Carissa Plains project. 

For further particulars on the programs themselves, I suggest you contact Duncan 
Tanner, the Sandia Technical Manager, at (619) 254-2971; please let me know if 
there is any way in which I can be of further assistance. 

Encls.: 2 Software Source Code Listings 

cc: Duncan Tanner, SNLL/Barstow 

Sincerely yours, 

n £/Jo P-, ~Ud ~iJ-/L _ _,,, · . · -
S. D. Ellifott, Jr., Director, 
DOE Solar One Project Office 
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Argonne National Labnra1ot\ 9700 South Cas~ Avenue Argonne, l!iinois 60-i39 312!972-7250 

S. D. Elliott, Jr., Director 
DOE Solar One Project Office 
P.O. Box 366 
Daggett, CA 92327 

Dear Mr. Elliott: 

July 7, 1984 

I am enclosing copies of the Center's brochure and Installation Representative 
Guide as promised in our telephone conversation. I believe these will serve 
to introduce you to the NESC program. The copy of DOE Order 1360.4 which you 
requested is enclosed, also. 

My first impression on receiving the microprocessor software source listings 
was that the software was designed for a unique application and would only be 
useful as a guide to others attempting to develop similar software for 
different applications. Consequently, they would only need the software in 
human-readable form. After our discussion, I am not sure. Perhaps the best 
way to let people know of the availability of the software would be through 
public,ation of an NESC Summary describing the application and noting the 
availability of the source listings. However, if the software is such that it 
would be useful to others in machine-readable form, we need to consider making 
it available in that form. How is the machine-readable software stored? 

Please call me after you have looked over the enclosed material, and we can 
discuss the best way to handle this particular software. 

Sincerely, 

7n~I!~., 
Margaret K. Butler 

Enclosures: 
As stated 

Operated under contract for the Office of Scientific and Technical Information, U.S. Department of Energy, 
by Argonne National Laboratory and supported by funds provided by the Nuclear Regulatory Commission 
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Washington, D.C. I DOE 1360.4 

2-2-83 

SUBJECT: COMPUTER SOFTWARE SHARING 

l. PURPOSE. To prescribe Departmental policies and procedures for the effective 
sharing of computer software developed by the Department of Energy (DOE)" for 
scientific, technical, and technology related applications, so that the dupli­
cation of_software development is minimized. 

2. EXCLUSIONS. This Order excludes mana-gement information systems (MIS) covered 
by DOE 1330.l, operational systems, and operational proprietary software. 

3. REFERENCES. 

I 

a. DOE 1330. l, ENERGY AND MANAGEMENT INFORMATION SYSTEMS REVIEW, COORDINATION, 
ANO INTEGRATION, of 8-1-78, which establishes policy to ensure proper review 
and coordination of the development and modification of energy information 
systems and management information systems. 

o. DOE 1340. lA, MANAGEMENT OF PUBLIC COMMUNICATIONS PUBLICATIONS, AND SCIEN­
TIFIC, TECHNICAL, AND ENGINEERING PUBLICATIONS, of 8-25.:..82, which prescribes 
policies, stand~rds, and procedures for effective management of DOE 
publicat1ons. · 

c. DOE 1360.1, ACQUISITION AND MANAGEMENT OF AUTOMATIC D,\TA PROCESSING EQUIPMENT 
AND RESOURCES, of 8-9-78, -which establishes Departmental policies and 
procedures for the acquisition and management of automatic data processing 

_(ADP) equipment and resources~ 

d. DOE 1360.2~ COMPUTER SECURITY PROGRAM FOR UNCLASSIFIED COMPUTER SYSTEMS, 
of 3-9-79, which establishes Departmentwide policies and procedures for 
.developing, implementing, and administering a program for safeguarding DOE 
computer systems and in particular DOE sensitive unclassified inform~tion. 

e. · DOE.1360.3, AUTOMATIC DATA PROCESSING AND DATA COMMUNICATIONS STANDARDS, of 
3-27-79; which establishes Departmentwide policy for the development and 
i"mplementation of Departmental ADP and data communications standards. 

f •. Federal Property Management_ Regulation, 41 CFR Subpart 101-36.16, Federal 
Software Exchange Program, of 6-78, which provides policy and procedures 

. :describing the Federal Software Exchange Program~ the reporting of common­
use ADP software to· the Federal Software Exchange Center and subsequent use 

·of this information for Governmentwide sharing. . . 

g. Paperwork Reduction Act.of 1980, ~ublic Law 96-511, U.S.C. 101, which 
is an act ·to reduce papen~ork and enhance the economy and efficiency of 
the Government and the private sector by improving Federal information 
policymaking, and for other purposes. 

. . 

DISTRIBUTION: . INITIATED BY: 

All Departmental Elements 
Federal Energy Regulatory Commission (info) 

Technical Information Center 
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"U.S. Department of Energy National Energy Sof!war~ Cent~r Instal~ation 

Representative Guide/' of 9-79, ANL/NESC-1, which is an introduction and 

reference manual to the program and operating procedures of the National 

Energy Software Center, and is available from Argonne National Laboratory, 

9700 South Cass Avenue, Argonne, IL 60439. 

4. DEFINITIONS. 

a. Computer Software. Those computer programs and routines with scientific, 

technical, and technology related applications used to extend the capabil­

ities of computers. Software includes independent subroutines, related 

grbups of routines, single programs, and sets or systems of programs. 

Software normally provided by the computer manufacturer, as well as that 

nonmanufacturer supplied operational-proprietary and operational system 

software necessary to ensure fundamental operability of the automated data 

processing equipment, are excluded. 

b. Common-Use Software. That portion of software which deals with problems 

common to many Agencies or components of the DOE, that would be useful to 

other Agencies or components of the DOE, and is written in such a way that 

minor variations in requirements can be accowmodated without significant 

programming effort. 

c. Software Summary. A condensed description or abstract of a computer program 

or automated data system. 

d. Specialized Computer Software Center. Those DOE and ODE-contractor 
operations that co 11 ect, test, announce, and provide computer software in 

specialized subject areas (e.g., radiation shielding or nuclear data}. 

5. BACKGROUND. 

a. Computer programs are expensive to develop, test, and modify. Computer 

centers can benefit from being able to learn of and obtain software already 

developed. · 

b. DOE organizations and contractors develop computer software that has value 

to others within DOE and to other Government Agencies, Government contractors, 

and to the private sector. 

c. DOE organizations and contractors can benefit from a central clearinghouse 

of information on computer software. 

d. The National Energy Software Center, a DOE contractor effort formerly known 

as the Argonne Code Center, has been established to effect computer software 

sharing by collecting, reviewing, testing, packaging, and distributing 

computer software programs developed by the Department of Energy and its 

contractors. The National.Energy Software Center ensures, insofar as 

practicable, that the package contains all computer-readable elements and 

information necessary for use of the software by individuals, other than 

authors, in computer environments different from that in which the software 

was developed. No computer software that is classified for national security 

( -
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reasons is processed by the National Energy Software Center. The National 
Energy Software Center provides a Departmental focal point for exchanges 
with the U.S. and foreign organizations and for Departmental participation 
in the Federal Software Exchange Program. 

Federal Property Management Regulation 41.CFR 101-36.16 establishes the 
Federal Software Exchange Program requiring software sharing within the 
Federal Government. DOE complies with this regulation through the operation 
of the National Energy Software Center collecting, processing, and di·stri­
buting all DOE software, thus serving as one DOE contact point for the 
·Federal Software Exchange Program and effecting efficiencies over the 
alternative of the Federal Software Exchange Program having to collect 
software from each DOE organization and contractor. 

The Technical Information Center provides funding and programmatic 
direction to the National Energy Software Center. Software is an infor­
mation product similar to scientific and technical reports in that it has 
value beyond the purpose for which the software was originally prepared. 
The Technical Information Center provides central implementation of DOE 
policy for the control of technical information products including 
computer software. 

g-. Specialized computer software centers have been formed to share software 
in specialized technical areas and are usually1ocated in laboratories 
where research and development is proceeding_and where there is close 
coordination between the specialized centers and research and development 
staff. These centers serve a function similar to that of ·the National 
Energy Software Center but in a limited, specialized technical area and 
are responsible for determjning that their activities do not duplicate 
the activities of the National Energy Software Center. These centers are the 
Engineering Physics Information Center of the Oak Ridge National Laboratory 

·und the National Nuclear Data Center of Brookhaven National Laboratory. 

6. POLICIES. DOE shall: 

a. Promote the sharing and exchange of computer software among DOE organi­
zations and contractors so that duplication of effort is minimized. 

b. Promote the sharing of DOE-developed computer software with other Govern~ 
ment Agencies as required by FPMR 41 CFR 101-36.16. 

c. Establish a focal point which maintains a central clearinghouse of infor­
mation on computer software for the sharing of sofh-1are. 

7. RESPONSIBILITIES. 

a. Director of Administration, develops policies for computer software 
sharing by DOE and.its contractors . 
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b. Manager of Technical Information Center . 

(1) Provides funding and programmatic direction of the National Energy 
Software Center to achieve effective software sharing. 

(2) Develops procedures for collecting. announcing, and disseminating 
computer software developed or acquired by DOE and its contractors. 

(3) Integrates the announcement and dissemination functions of the 
National Energy Software Center into the Departmentwide technical . 
information program conducted by the-Technical Information Center. 

{4} Implements policy concerning foreign dissemination of computer 
software. 

c. Contracting Officers ensure that computer software, when developed through 
DOE contracts and grants, becomes DOE property and is available to the 
National Energy Software Center. 

d. Heads of Departmental Elements. 

(1) Ensure that procurement requ~st packages contain provisions obtaining 
DOE rights to computer software developed at DOE expense and requiring 
use of the procedures in this Order. 

(2) Verify that specialized computer software centers coordinate their 
activities with the National Energy Software Center to minimize overlap 
of software offered and follow policy regarding computer software 
sharing and dissemination. 

8. PROCEDURES AND REQUIREMENTS. 

• 

a. Before developing new computer software, DOE organizations and contractors 
are Pncouraged to contact the National Energy Software Center directly 
or review descriptions to determine whether the required software already 
exists or is under development. 

b. DOE organizations and contractors shall provide the National Energy 
Software Center with the computer-readable and other package material 
for_ common-use software developed under Departmental sponsorship and 
released by the originator or believed by the originator to have value 
to other sites; procedures for this are given in the "National Energy 
Software Center Installation Representative Guide." Software summaries 
shall be supplied for DOE-sponsored software that has not been sent to 
the Nati ona 1 Energy Softv1are Center because of its preliminary status 
or its limited potential application. 

c. DOE organizations and contractors may provide computer software directly 
to other DOE organizations ~nd contractors upon request provided that a 
copy is submitted to the National Energy Software Center at the sa·me time it 
is submitted to the requester. Software \<Ji 11 be provided to contractors 
under this provision only for use in performing contract functions. 

( 

( 
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5 (and 6) 

d. Dissemination outside the Department shall be through the National Energy 
Software Center or through the appropriate DOE-sponsored specialized 
computer software center. Requests from outside the Department for DOE­
developed computer software shal-1----be· referred to the National Energy 
Software Center or to the appropriate DOE-sponsored speci a 1 i zed computer 
software center. 

e. DOE-sponsored specialized computer software centers shall keep the 
· National Energy Software Center informed of any computer soft\'Jare that 
they disseminate . 

. f. Before disseminating, transmittin·~. or using computer software, DOE 
organizations, National Energy Software Center, and other DOE computer 
softv.rare centers shall ascertain that such action is consistent with DOE's 
rights to the computer software. In cases where there are restrictions 
against further dissemination of software, appropriate agreements from 
recipients prohibiting such further dissemination shall be obtained. 

g. Requests for exceptions to these requirements shall be submitted to the 
Manager of Technical Infonnation Center for approval after coordination 
with interested Headquarters organizations . 

~HLLIAM S. HEFFELFINGER 
Director of Administration 
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W.dili TECHNICAL INFORMATION CENTER 

The Technical Information Center in Oak Ridge, 
Tennessee. has been the nationaJ center for scientific 
and technica.l information for the Department of 
Energy (DOE) and its predecessor agencies since 
1946. In developing and managing DOE's technical 
information program, the Center places under biblio­
graphic control not only DOE-originated information 
but also worldwide literature on scientific and techni­
cal advances in the energy held and announces the 
source and availability of this information. Whereas the 
literature of science is emphasized. coverage is 
extended to DOE programmatic, socioeconomic, envi­
ronmental, legislative/regulatory, energy analysis, and 
policy-related areas. To accomplish this mission, the 
Center builds and maintains computerized energy­
information data bases and disseminates this in­
formation via computerized retrieval systems and 
announcement publications such as abstracting jour­
nals, bibliographies, and update journals. Direct 

@ UNrl'ED STATES DEPARTMENT C1F ENERGY 

Donald Paul Hodel 
Secretary 

Martha 0. Hesse 
Assistant Secretary 

Management and Administration 

William S. Heffelfinger 
Director of Administration 

Joseph G. Coyne 
Manager 

Technical Information Center 

access to the Center's most comprehensive data base, 
the Energy Data Base, is available to the public 
through commercial on-line bibliographic retrieval sys­
tems. The Energy Data Base and many of the Center's 
energy-related data bases are available lo DOE offices 
and contractors and lo other government agencies via 
DOE/RECON, the Department's on-line information 
retrieval system. The Center has developed and m&n· 
tains systems to record and communicate energy­
related reseorch-in-progress information, lo maintain a 
register of DOE public communications publications, 
to track research report deliverables from DOE con­
tractors, and to test and make available DOE-tunded 
computer software progrM!.S with scientific and man­
agement applications. The Center also maintains a 
full-scale publishing capability to serve special publi­
cation needs of the Department. To effectively manage 
DOE's technical information resources, the Center's 
program is one ol continual development and evalua­
tion of new information products, systems, and tech­
nologies. 

NATIONAL ENERGY SOITW ARE CENTER 

The National Energy Software Center (NESC} at 
Argonne National Laboratory is operated for the DOE 
Technical Information Center to effect the sharing of 
computer software for DOE offices and DOE contrac­
tors. NFSC has four responsibilities: ( 1 ) operation of a 
software information and resource center for acquir­
ing, pI'OCeSffiTlg, announcing, and distrtbuting DOE­
sponsored computer softwdre and data compilations; 
(2) acquisition for DOE use through the exchange 
process, announcement, and distrtbution of energy­
related software produced in foreign countries; (3) 
assistance to DOE computer facilities in identifying 
needed non-DOE software; and (4) management and 
control of the transfer of DOE-developed software to 
other government agencies, foreign organizations, and 
private sector U.S. commerce and industry in compli­
ance with federal laws and regulations. 

NFSC is the successor to the Argonne Code Center 
established in 1960. 

Prepared by the 
Technical Information Center 
U.S. Department of Energy 
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This booklet is available 
free from the 

U.S.DepartmentofEnergy 
National Energy Software Center 
Argonne National Laboratory 
9700 South Cass Avenue 
Argonne, Illinois 60439 

and free (as Order No. DE83003194 
[Report No. DOE/TIC-l l469(Rev.l)J 
from the 

U.S.DepartmentofEnergy 
Technical Information Center 
P. 0. Box 62 
Oak Ridge, Tennessee 37831 

12/83 

Printed in the Uniled States of Americo 
USDOE Technicdl Inlormalion Center, Ou lodge, Tennessee 
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San Francisco Operaucms Oftice 
]333 Broadway 
Oakland. Californic:1 94612 

Ms. Margaret K. Butler 
National Energy Software Center 
Argonne National Laboratory 
9700 South Cass Avenue 
Argonne, IL 60439 

SEP 2 5 ™ 

Solar One Project Office Recommendation Regarding "Heliostat Controller Soft\-Jare 
Listing" and •~Heliostat fiield Controller Software Listing", Contract DE-AC03-
80SF10539 

Dear Ms. Butler: 

I am sorry it has taken so long to respond to your letter of July 7 regarding 
the two print-outs sent you via DOE/SAN in June. The material you sent was 
most informative about NESC's functions, about which we had heard very little 
previously. 

Your suggestion about preparing an NESC Sumnary and obtaining machine-readable 
tapes is well-taken. In this case, however, it would appear that the software, 

Fbeing designed for a unique application (in the sense that another user.would 
probably prefer to develop his own program), as you state you at.first thought, 
is adequate in its present form. Frankly, the submission was made to comply 
wit) the requirement that NESC be provided \-Jith a copy of any software distri­
buted outside the project. He had had one request for it, from a former employee 
of Martin Marietta subsequently involved in another project for DOE (which it­
self has since been terminated); he had adequate background to use the material 
as :,ovided. Since that time, we have not had, nor do \'1e expect, further re­
quests for this material. In my opinion, therefore, it does not warrant the 
effort involved in preparing the Summary; nor, since the contract under which 
it was prepared is now in closeout, are we in a positionto go back to MMC for 
a machine-readable copy. Finally, this Office is to be closed as of September 
28, and there will be no-one remaining from DOE to oversee such activity. I 
therefore recommend that we simply leave things as they are. 

Thank you once again for your help; I wish you and NESC success in your endea­
vors. 

cc: M. Lopez, DOE/SAN (FGS) 
D. Holz, DOE/SAN (ISEA) 

Sincerely yours, 

00L/cy~,~ 
S. D. Eliott, Jr., Director, 
DOE Solar One Project Office 


