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186 OOFS OP? AC12 
187 00F6 OP~ 
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u~q OOF7 0001 TH (I R 1-113 LS CORDIC,..THETA 
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~o~ 
20::5 2000 
?,OlJ ________ ---
205 2000 000:3 
206 2003 0003 
207 200£,, 0003 
20A 2012 
2 oq 

* 

• 
SUNX 
~llr-JY 

EXTERNAL RAM MfMORV 

ORG $2000 
--------------------------

~~A 3 SUN VECTOR X 
RMB 3 Y 

SU t-JZ ___ q_,,1_R ____ -'-':~----------------=--z 
OQG $2012 

* 

• ?. 1 n -------------~--------------·----"l,__~'=JC"-'O=t--'-~~I:_:__M=G--=-C_0::__~4_M_A'--'-N-'l)c___:8=-cU=F'--F'-=E'-'-R- ---- ------ ---·- - ----------------- ---

0001 rMf)T Rl-1B 1 COMM~~D TYPE AN~/0R A()DRESS 

oooq CMf)S IH1R q 
---------

______ SIJN VECTOR 
0004 CMDWtM R~!3 4 WIRE WALK 1 MASK 
oooq CM()W1V RMA q WIRE WALK 1 VECTOR 

211 
?1 ;,?_ 

213 
2 1 lJ 
215 
216 

2012 
201. 3 
201c 
?020 
2029 000/J ____ CMOW?M __ RMB a WIRE WALK~ MASK 

_______ ____c._:::_:._-=---=_c_.:c,___.:_-:_c_:___~ ---------·-·-

2020 
?0~6 
203A 

oooq 
OOOll 
0009 
OOOll 
0009 

CMQM?.V 
CMl')i/,/~M 
CfvH')W 3V 
CMDWIIM 
CMD'~av 

l?M~ 

RMB 
QM', 
RM8 
RMB 
RV.8 

q 
ll 

WI I? E WAlK 2 VECTOR 
WJ.RE: WALK 3 MASK 

q ______ WIQE WALK 3 VECTO~ 
/J 

9 
4 

220 
221 
222 

20lJ3 
?047 
?050 000/J CMI) 

WIRE WAl.K 4 MASK 
WIRE WALK a VECTOR 
8EA\1 POINT OR •• _:__-=--:_ ___________ " _____________ ---- -· 

223 
2?ll 
225 

20'5ll 
2058 

000'1 
0009 VECTOR 

RMf~ lJ •• AZEL OR •• 
QMH q I l\!J TI AL t Z AT I 01\J 

---:c--,,-,-------------------· 

• 226 • RESPONSE BUFFER ••• cuRqENT STATUS * 

•
227 
228 2061 000\ HFAOfR RMB 
22,g 2062 0002 STATUS R 1v1B--
230 20~4 0002 AZPOS RMR 
23J 20~b 0002 ELPOS RMB 

---
232 2068 0002 AZAf RMB 

233 ?O~A 0002 ELRl RM~ 
23U * 
235 206C-00O3 Hf LI)'. 

23b 206F 0003 HELIY 
?37 ?072 0003 ~ELIZ 

Q"'1R 

R Mf3 
RMB 

·----~ ----
23~ • 
23q ?075 0002 CMOA7 
zao l077 000? CMDEL 

1 RESPONSE BUFFER 
~ STATUS RlTS 
2 CURRENT AZ POSlTION 
2 CURRENT EL POSITION 

~2~----~A~l,~8~l~A~S~. -------- --- ----<-•• "-"· ---------

? EL ~IAS 

3 
3 
3 

HEL.IOSTAT --VFCTl'lR 'I. 

------- ---··----------------·---

2 
2 

COMMAt\lDED A7 
COMMANDE:O H. 

y 

7 
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2ac; * 
21.lh * ----- ---- --------·-----· .. ·-·-----
2 ll 7 * 
?llA * 
2 ll q * 

------ ·-------·-------- --- ---------------
;, 5 o 
251 
25~ 
2'53 F800 
25ll F800 
255 1='803 

AE 
cc 

OOA2 
6000 -------

25b S::- 806 !)') 00 
257 F808 
?5R 1='80~ 

86 
'H 

4 0 
02 --·------

259 

262 
26:1i 
?64 

FBOC C6 OlJ 
FA0E F7 ',002 
F81l 86 FF 
1='813 R7 5000 
1='816 g7 Be, 
s::-,cq_ 8 7F 500? 
FA1R ~7 500() 
FA1E 17 
1='81F F[I 500?. 
F8?.2 4C 
F8?.3 rn 10 
FA25 53 
F~?h !17 11 

• 
* 

TNTTZ 

* 

* ---- 2Tii-- ----------- __ * ___ _ 

21,:;; * 
276 FA?A n6 0? 

. 277 FA2A C~ IF .. 
2 7 A i:- A 2 C 1'7 R 7 

POW.FR ON fiR RESTA~T ROUTJNf. 

SETS llP SYSTEM OPERATING PARAMETERS, 
SY~TE~' STATUS TABLES ANO I/0 PORT 

··--------· 
cnr,IFtGURATION. 

P~RMITS ACTIVATION OF SERIAL T/0 ANO 
------------- -

Hr. TNTTIALIZATION ROUTINES •• ALSO FNAaLES 
WtiTr.H•OOG TIMER 

01:?G 
INITIAtTZF ~TACK 
MAKE PORT\ 3MSR OllTPUTS •• 
• .PORT 2 INPUTS -
RESET WATCHDOG••• 

* 
* 
* 
* 
* 
* 
* 
* 
* 

L ns 
UHl 
STO 
LnA A 
STA A 

$F800 
li~TAC!' 
#$6000 
nnR t 
#$40 
P'1RT1 •••PUT TN RECEIV~~ M_O_D_E ____ _ 

LOA A 
STA A 
STA A 
r:-u;, 
S T A A 
T~A 
STO 
JNC A 
STA A. 
cn•-1 H 
STtt R 

tt$04 
PIACSA 
#5FF 
PIA{OA 
MSAVE 
PTACSA 
P!AnnA 

PY.ACSA 

SCIRM 

SCICS 

U'IA R PORT! 

SELECT A STl1€ OUTPUT REG 
,.,OF PTA 
SET ~OTORS OFF •• OE•ENEQG 
,.STATE IN OUT REG 
•• ANO MOTOR li\lQRJ') 
SELECT ODR A St~E 
MAKE A SIDE OUTPUTS 
SELECT DATA RFGS 
FOR 80TH A & 13 
A WAS $04 •• NOW $05 
SET UP RATE AND MODE OF SCI 
B WAS soa •• NOW ~fq 
FNAALE RCVR ANO TXMQ 

ti '\Jn ~!3~--t,~.~$~1=F------------

S T II f.\ AnDR SAVE ADORESS 
STA~ HEADER ?.79 FP.?F F7 2fl61 

2P.l"l F'A31 Cll 07 
281 S::-833 4F 

·--··-A-rJo -R~. ---tt~l!i~0-7~---~G=E~T~J~t.~, S~T~~---R~I~T~S----------
c v~ ri 

282 FA3t! OD SEC 
. ?P,3 FS35 a€-. GFT AOR ____ P.r)Q A ---------- ------------------------------

2A4 FA3n t;A rJ ~ C 
i?A5 !='A37 ';IA FC !-lPt_ 
2 8 h Fe,~ q qi 4 F-----------------·- ST I\ 
2 A 7 FP.l:R 80 FC2? ,J ~ R 

* 

B 

A 
GFTADR 
'-1 ASK 
WIJ SET UP FOq RECEIVE 

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

··------ ----



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

COO L-5:1? JA!'J ?7,'A4 ~-1 MC ~ 1 f, ~ 0 t / M 6 8 0 3 MP U A S S E MAL E. R PAGF 11 
2qo 

• 
.,,__2_0 ,,_1 -- --- * ~E___I_ _ __S_jl__S_ T E i-1 n P ER A T I NG P A R A "'1 E T ER S MIO S T A TU S I N TT 
2q2 
;'IQ~ FA3E ~6 10 SETIJP LDI\ A 

_ 2 9 lJ _F ~ 4--0 ~ 7 _ti__ _ _ _ _________ _s__:u__~ ___ _ 
2q5 Fea2 cc goBo Lnn 
2g~ FAG5 nn c~ STD 

#$10 
fr--..tARLf 
;tj$g0'40 
AlN,:'. 

SFT ACTIVATION ENABLE FOR ••• 
, •• H C S V S T E ~~ T N T T R F GI U E S T ____ _ 
SET NOCOMP•COMP HJTS 
FOR Al \IAJ:?!A8Lf:'S 

__ 2q_7__FALl7 __ 04____ __________ _L~RD ______________________ PIJT #$1J8UO THERE: 
29A F8a8 no c" srn ELNC 
~qg FAtlA 4F CL~ A 

_ _ _3_QJ)_ F P, lJ. A 9 7 C__2____ ____ ST A----~__ _ ______ FR Z A Z 
~01 S:8/JD 97 CC STh A ~RZEL 
302 FAaF g7 Sq ST~ A FREEZE 

FOR EL VAQIABLES 
SET COUNT OF 40 •• 
CLEA~ FQEEZE ~LAGS 

• 

~ 0 3 F ~ 5 1 'H '3, ___ ST A A _____ "1--'---0"'--T--'---------'-'~=O--___,S"---'f,,_: T~_.__l _.__. =5---------=S--=E'--"'CL__!cf)'---"f,_,____,. L"--'A=--=---V"-------L<:;------=-0__,_,N _____ _ 
30« F853 on R1 srn ACOUNT •• INTO MOTOR POWER 
305 F855 r)D 83 STO ECOUNT "',COUNTERS 

_____ 306 _ _E.a5_J 5F _r:,_,._."---1 ____,_q_____-c,d _________________________ ~ 

307 FA5A F~ 2"&2 STD STATUS CLEARS STATUS 13UFF"ER 

• 

~ 08 * 
30q FR5A 86 08 
310 F8So·q7 013 
:311 F85F OE 

l_f)A .A 

5TA A 
CLT 

tt50B 
TCSR 

ALLOW TIMER OUTPUT 
.,.COMPARE TO INTERRUPT 
LET INTER~lJPTS HAPPF,N 

·-·---------·-,--------------------

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

--·-·--···-·-·-·-----------

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

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

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

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

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

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



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

r.oo \l:1? JAN ?_7, 1 84 M1~C ~1b80l/l\16A03 MPIJ ASSl:MALER PAGE" 12 
~13 . t•w••••••••-•~~•••••~••~••••~•~•••~-•••••••~••••••••••••~••• .}i ~--- _____________ --;---- _ _____ ___ BACKGROU~O PRfJGR A,,15 : 

3t6 * TNITTALilATION ENABLE ANO VERIFY LOOP * 
___ ~ p _____ ___ _ _______ * _c O~(~~!!l~_A_L:_~OR I THM f NA BLE A f\lr) ACTIVATION ____ -~-

:q ~ * * 
3\q * * 

--- - - - -~?. 0 _______________________ ":_"'_'"_"" ........... _.._ .. .._ .._..__ ......... ~ .... __ .... "'""._~~-.._- ---- ... ·-- - ... - ...... --- - .. - - - - ..... - -- * 
,21 F860 q& A~ WAITT LrA A ENABLE LOOP TILL INITIALIZED 
322 FA62 84 10 A~D A #$10 RECEIVE~ INIT COM~AN • •• 

_J~_3 --~J!~ !L_?_~ __ E_~------ _ _f_l_~Jf _ ---- ---- l'J At TI -·-·RESETS IN IT _B_-'----' -=--I _T __ 
3?4 • 
~25 FA6~ g& 8A WAJfC SYNC LOOP TILL SUN COMfS IN 
326 F A6~ ?_7 FC 

··-·----------·--- ··-·--·-·- ----
-- if_i}_ _ __ W_A 1 Tc, ____ T_O---'-S_T_A_R_T_r.~, n __ R_l'l_Icc__c ________ _ 

327 ~R6A 7F. FDB J ~1P CALC IF REQ'O 00 THE CONTROL •• 

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

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

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

• 
-------------------------

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

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

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

--- ----------------·-·----- ----

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

-------------------------- ---- -------------• ----- ------------------------------------------ --- -----------------------

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



coo 13:t? 
'S?Q 
330 

~ 
333 
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* E"lTER Hf.RE nN T!~ER OUTPUT Cf")MPARE II\ITERRI_IPT 
---------~-~-

* THIS SHOULD OCCUR APPROX FVFRY 500 USEC 
* 
"' 
* 
* * -----~~p R O )( if.JO R S T C A SE _ T I ME FR OM EN T ~ Y T O E X J 1 : 3 0 0 USEC ------

3'34 *·---------··········-~-~-----~---~-----------···-~------~-• 
33c:; * 
336 * --------------------------------
337 F86D qb OB SYSCLK 
33R FA6F r>C 0<;1 

~3~3_o_F_B_7~1 _C_3_0~2~5 O ___________ _ 

~4(1 F,137/l f)Q OR 
3/Jt· * 

_cc._3_1J__,c2 _________ * _ ·-····---·--·-· 
3/J 3 * 
3Ll 4 * 

LOA. A 
LOf) 
AnD_n __ _ 
ST f1 

L ') )( 
STX 
STX 

TCSR 
COU~TH 
#$250 
OCHI 

#$02~A 
ncHI 
COIJNTH 

CLEAR TIMER JNTERRU?T 
READ COUNTER 
ADD OFFSET 
MAKE ~E~ CO~PARE VALUE 

SET UP FnQ 500 USEC,. 
• INTERVALS 
RESET COUNTER TO FFF8 

___ 3_a_;__5_-=-c. __ ____c---'--=----H_l TO() G ____ L DA __ A ____ P_O_R_T_l'---__ G-"--F_~-_T _P_O_R_T~t_S_T_A_T~U~S'--------------FB7& g6 02 
3 /J 6 A 1\1 n A it ~ 0 F R E S E T l"I A T C H O O G ij t T FA7R ~ ~ DF 
3a1 STA A PO~Tl RESET WATCHOOG TIMER FR7A 97 02 
3/J~ oqA A #,20 SET ~ATCHDOG qyr ~87C 8A ~o 
34Q . STA A _P_O_R_T_l ___ LET IT FLY AGAIN 

F ,137~ g7 02 
35() 
351 
35? 
353 
35£1 

• 35c; 

F8AO 
FB82 

FAR3 
F~85 

Q& 

=~6 

A (l 
~7 

A3 

OB 
1B 

* 
START 

* 
STATQ 

* 

t_nA A 
PSH A. 

GET ENA~LE BYTE 
STACK A FOR LATER 

-~; FRR7 9b A4 LOA A TRXOK IS IT MY TURN TO TRANSMIT YET 
- 3'5~ 

35q 
~~(') 

F889 
F88R 
F88f. 

------
~~, 

3':-? 
~63 
36l1 
3bS 

F13qO 
F89:?. 
~~<rn 
FA96 
FBq~ 

?7 
7A 
?0 
q~ 
A a 
97 
Pb 
97 

05. . 8EQ . SNf)RErJ · 1r:-i~XOK:O THEN ITS TI~F •• oarr--
OOA4 D~C TR)((ll( !F fJL1T • .8LIT f.l\JA~LEO OEC 
12 8QA S t OT T.'1 C YE C K T I M Fe OU l 
A! SNORt~ L~& A E f'J A 8 LE GET =E~M~A=8~L~E.-S~T-A~T~1·~, 5------

F7 ANn A # $ F 7 KEEP ALL BUT TMtS ENA0LED ••• 
A~ STA A ENARLF ••• JF PPEVTOUSLV ENABLEO 
OE . L!'IA A - -i{1fb E-- --------~rl:.f_T_R A f\l S ~IT INT E: QR UP T F NA 6 LE -

11 STA A SCICS •• DISA8LE RECEIVEQ JNTER~UPT 
F8QA 7F 
~ 8<H) CE 

3~b OOAC ClP 
3 6 7 -~----F-C-, C-. 9- ------- ----- -L '1 X 

p.vri:::cT 
·- #SCIOT LOAD VECTnR FOR X~IT 

F~AO f) ~ 3&A AA STX Il1VFC 
'H,q * 

. . 370 F1'A2 -~2 . -SIOT(M _____ PIJl.~-A-- --

371 F8A~ 3b PSH A 

372 Fl3Al1 84 02 ANn A #$02 
3 7 3 FR A,., ? 1 an --·---------·------~---HF75----·---- c·r t M~ 

3 7 /J * 
~7 S F8AA 7A OOAS PEC SLOSS 

------37b FRA8 ?b A8 
---- ------······ ----·-·--

~ "IE CT t ME 
377 F"RAn 'H, A3 Lf"JA A. EI\JARLE 
37R F8AF 8 I~ FP 411111 A #$Fl"l 

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

.GET ENARLE STATUS 
PUT IT ~ACK 
OOES SCI TP1E•OUT NfEn 
~o •• CHECK tnM~ LOSS 

COUNTDQ\.\11\J SYNC TIME.• 

CHECK li\l(; 

• • C O lJ !\! T f R . (H~E~Cc-c-K~F~O~Rc---:::Tc--:t=--M7ceE=-,Oc-cl-clT~--

G FT E"-JAqLF STATUS 

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

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

---~- ---·------- -------------·---- ------------··--------------------- ---------- ··- -~~-·--------··--·--···-·-- -
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37q FA~1 <:H A~ STA A E~-JARLE 

•

80 FAB~ LOOI( AT XMIT ENABLE LJr,~lf_· _______ _ 
81 F8~5 IS IT LOW?? 

382 F8R7 YES •• IN XMIT FNABLE ~ODE 

()f,, 02 IJ\A A PORTt 
84 40 A ~Jn A U$~0 
27 15 Rr:Q TXDSA 

_3"---8-'~-F~8_8_q_~~--------~----~-~~--S~E~. E_I_F l\lf.. W ____ CO ''1M A Nr) TS~--'---~ __ _ g6 A 3 LOA A ENARLF-: 
3~n F~~~ •• AND CKS~ QK 85 01 ,qr A #"J;Ot 
~85 F88D YEs,.nECOOE cnMMAND ?6 0 l, 9 ~,1: s urne:r: 
3 p, b F 813 F ______ N __ O_C_O_M_M A N n • • SF: E I J; __E'Jl_h_L ___ _ 85 08 9P A. #~08 
387 F8rl NQ POLL •• RE~YNC THYSELF 27 OR KF'l TXOSA 
388 F8C3 ITS A POLL •• OO NOTHING ?O ·30 RQA CTIMt=. 
389 F8C5 OJSABl~E AC_T_JVATlOf\J ---84 FE STRDF:C ANO A #$FF. 
3qn FRC7 
3c:,, l='ACq 
~~9.:.? F ACC 
393 
~9lJ 
.395 
39l:-
397 
398 

ao? 
40~ 

FACE 
F81)0 
F8D2 
F 81)lJ 

F806 
F8D9 
F80C 
F8DE 
FAfO 
F8E:2 

g7 
Ar> 
20 

96 
AA 
q7 
DE 
AD 
86 
8Q 
81 
26 
cc 

A3 
Fqzc 
46 

02 
40 
0?. 
11 
FC2?. 
2061 

0~ 
007F 

1J04 20b3 F8':S F4 
I=" 81:8 i:: D • ll0S 2062 
F8E8 97 
F8EO gE, •

O~ BQ 
uo 7 11 

* 
TXOSA 

TXCRP 

STA A E~IABLF: 
JSR r)f C OOE 
ARA tv!OTQR 

LnA A P0RT1 
o«a A. tl$40 
STA A P()RT1 

LOX seres 
JS~ \~IJ 

LDA A HE"ADF.R 
A I\J n A t1$EO 
CMP A tt$AO 
~f\:F T XCRP 
L"l'> tt:tO 07F' 
A~O 8 STATUS+l 
ST') STATUS 
SP A FREF.H: 
U)6 i\ SCICS 

DO WHAT IT SAY •• 
•• RESPONSE SET IJP ALREAOY 

GET PORT! STATUS 
SE:T RECE JVE MOOE!,~•------
•• FOR X~ITTERS ANn RCVRS 
CLf. AR SC t I I\JPIJT 13UFFER 

GET CURRENT STATUS 
STRIP OF TVPE 
~AS IT STATUS RE§_P_?~? ______ _ 
NO •• COM~ANn RESPO~SE 

CLEAR STATUS 

Cl.EAR F~EEl~ 

F8f.F 84 
--~-c--cc--

lJOA F"~ - A ~.In A t:l.-'f.=F-'3-----R~f-_ S~f~.'. T~X~"~1 ~J ~T -I ~N=T~E NA HU: 

F~Fl 8A aog 18 nRA h HS18 EI\JAALE RECEIVER 
F 8 !="~ Q7 41 0 11 STA A srtcs ~ow RFAf'IY AGAIN 

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

a11 • 
IJ12 F8F5 ~2 CTJMF PUL A 

013 F8F6 3h P~H A 
1.11, fl -F ~ F 7 - F, l~ 0 I~ - -- .\I\J r) A 

a15 F8Fq 27 lg Af~ 
81~ F~F~ ~E A6 L~V 

------·---
lit 7 F81='0 09 

ti$ 0 'l 
MOTOR 
CLOSS 

CLOSS 1="8r:'I: l)F AFt 
Fgoo 26 t? 8 ~JF ;,10 TOR 

GET OLD ENARLE STATUS 
PIJT IT RACK FOR NFXT GlJY 
SHALL WE C~FCK ~OQ to,~1M~.-.----
••• LOSS ••• '1Jn 
YES •• nfr, TT1"1EQ 
CrJUNT OOWN TTMER~--.A.T ?ERO?-----------·
LOA() NE: 1A/ \/ALUE /J p~ 

ll\ q 
tJ?. ('I 

(l 21 
/J2? 

FqO.? OC- BE. -- ---------------- 1n-n - AZA9S ·-
~• .GET fNC09E~ DATA.IF TIME 
S I: T C lJ R ~ E \J T P f"l S f:ff ON 

- IJ23 

a 21i 
l.125 
/J?6 
LJ?7 
a 2 B 

• 

FqOli Fl) 201c; 
Fq07 l)C CO. 
F90q F'O 2077 
F<?OC 86 1C 
F90~ ~7 ,?.06:3 
F911 An FCi?? 

5H' C'-11)Al f,,i\11) STAY THf.RI: 
l_t,i) El.h~S 

- srr')- C\1Dfl 
------~----- -----------·--- --

l_()A A #!iilC: SAY LOST COMM 
5TA A STATUS+l 
f$R ---W-IJ ___ ----------

Pill A GET ENARLF •• LAST TI~E 
---------------------- ------

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

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



coo \3:12 
Q,2q FQ15 

-.:.30 FQH, 
~31 Fq18 

432 F9tl3 
__ ll3'3 FQlD 

t.nll FQ?.0 

JAhJ 27,'~'t M•ilC M680t/M6R03 MPU ASSEMRLER PAGF 1 5 
l.lD TST A IS r,1QTOR ROIIT!NF ACTIVE? 
?A 08 RPL SCEXIT NO •• RETURN TO BACKGROU~D 

7A 0080 DEC MCOUNT 
26 03 8~F. SCEXIT 
7 E FA "1,f, _____ ~J_M_P ___ ~P_O~l~"~IT'-----------------------
3A SCfXtT RTl 

* a 35 
l.l3b 
/J?,7 

'-'3~ 

FQ21 n& R7 ~1.!_S.KO K _____ L..,.,D~f.---'R'-----------'A-'--n-'----'n-'---'-R-'----.--------------------

F'923 57 
i:-92~ 57 

A SR'\ 
AS~ R 

DETERMINf 8TT POSITION 
IN 32 8IT ~~ASK 

----~-~~~--------~~~-------------------F925 r;7 ,R 8 

/J ll 0 
/J lJ t 
IJ /J;, 

F9;t6 
F927 
F92(} 
F q2R 

31\ 
A6 
gij 

3 q 

00 
AF 

AR l( 

LnA 
AI\ID 
RTS 

A 

A 
0 , l( 

MASK 

POINT TO RIGHT qvrE 

CHECK IF IN MASK 

------------------------------"--·-------

• 
------------ ---------------- --------

------ ·-------- --

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

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

------------ -- _______________ _______,,.,__ _______ _ 

- -------- ---------------- ------------ ---------------- --------------------
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445 

___ 446 * * 
l.17 * Df.C0DE •• OETERM!NES TYPE OF COMMAND ANn MOVES * 

448 * VECTORS ETC •• TO APPROPRIATE MEMORY RUFFERS • 
44g * * ------------------------~---------------------------

450 * 
IJ51 
!J52 
l.P53 
ll5!J 
/J55 
ac;o 
IJ57 
'!5~ 

Fq2C 
F9?.F 
F931 
F933 
F934 
,:::-g37 
FqJq 
Fcnc 
F9'3f. 

CE 
An 
A7 
OR 
RC 
26 
CE 
OF 
7C 

2000 0£COOE 
1 3 IIPSllN 

00 

2009 
F6 
1A90 
A,, 
OOBA 

LDX 
LOA A 
STA A 

P.J" 
CPX 
f,PJF 

Lf )X 
STX 
!NC 

ttSUl'JX GET SUN AOORESS 
19,X STORE 
0, )( NEw 

SUN 
#SUNX+9 
LIF'SUN 
#6800 SUN IS IN •• SET UP F'O~., 
CtOSS ,.ANOTHER 3.4 SECO!\JOS 
SYNC ALLOW CALC TO GO 

*•••••••••~•••~~•~-~~••••~~~•••~•••••••~~~-•~••~w•~•• 
46? 
l.16J * I) E T E R M P,J E IF WE SHOULD RF :l'JALKING " WIRE 

/J64 CKWWt Lnx #CMOWtM GET WIRE WALK ~ASK F94l CE 201C 

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

465 ~SR MASKOK ARE WE IN MASK F944 81) OR 
£166 8EQ CKWW2 No •• c~ECK 2 F91H, 27 05 
U67 LnX #CMOW1V•l Fq41' CF. 201F 
Q6A ARA UPTARG FCHJB i?O 3q 
4b9 CKWW2 LnX #CMnW2M F()I.ID CE. 21)?.Q 
£170 ~SR MASK OK Fqso 80 CF 

• 471 9Efl CKW 1rJ3 FgS2 ?. 7 05 
A'J72 tn)( ucMow2v-1 J:'~54 Cf: 202c 

Fq57 20 20 

UPDATE TARGET VECTOR 
GET WIRF ~ALK MASK 2 

NO •• CHECK 3 
UPOATF TARGET VECTOR 

• 

~] ~QA UPTARG 
a 7 ~ll~~~~~~~~C~K~W~,"l~:~~-~L~n~x-- # C Mf)i}J 3M F 95-g CE ?036 GET WIRE i_~ALK ~1~S~ T---------~-----
£175 q5R MASKOK F'95r. Al) C3 
a1& R~q CKWW4 Nn •• CHECK a F95E 27 05 

--4~7~,-------------l-~-x----#~C~M~n-w-3~_v--~l~UPOATE~T~A~.R~G~E~T~V~E~C~T~O~Q Fq60 CE 2039 
ll7A 8RA UPTARG I=' ql:, 3 20 21 
a7q CK~WQ L~X ~CMOWQM F'9hS CE 2043 GET WIR~ WALK MASK a 

~~--------··---·-------- -

480 8SR MASK OK F 1H,8 BO P.7 
£181 8~n r:g64 ?1 05 NfW~AT NO •• Nn WIREWALKS 
48?. L~X r:q"r ~F 2 0 (JI, #CMnwav-1 UPDATE TAR~fT VECTOR 
483 9RA "96F ?.O 15 

---tiP TAR G ------ ----- ----- - ---

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

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

---¾------ - ---------- _______ ,_ -

----------------- --------------------·------ --- --- -------- -· 
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4R5 •••~~---••••••~•••••••••••~•-••••••~•-•••w••••••••••* 

• nETERMINE IF COMMAND IS A 8EAMPOINT . __ 48& 

~87 
UB6 Fq71 Rb 2012 NEWDAT LOA A CMOT 

* 

_IJ_c8~q'-_ ---'F_q~7_4_--"8_4'----'E"-O-'-________ A_~_JO-'---A ___ ~#-'$'-"E"--O _______________ ·--··--------

a q o Fq7& 81 20 C~P A #$20 IS IT BEAM POINT? 
4q1 Fq78 2o 56 RNf CKINJT 
aq2 Fq7A CE 2050 LOX #CMn GET MASK 

4g3 F970 BO A2 ~SR MASKOK 
4g4 fq7F 27 2F B~O NORSVP 
aq~ Fqa1 Cf. 2057 LDX #VECTOR~l GET AODR OF TARGET ---~~-

aq& FqA4 80 3a RSR SETTT SET NEW CMO Pl STATIIS 

aq 7 

* TRANSFER NEW TARGET VECTOR INTO CALC'S BUFFER * 
aqq 
'500 F 1HH, 80 ?3 IIPTARG 8SR PASSIT ARE WE INJTIALIZEn?? 
501 fqR8 2b 26 qNE 

_c_cc....c_ __ ~~-,---cc.-=----·--·-·-·---- NORSVP IF NOT •• NO cMn RF'SP 
502 F98A EC 00 LOO 0,X GET 'X' VECTOR 

503 ~9RC 4F CLR A 
504 FqRo DO CF STO TARGTX GIVE IT TO CALC 

-------· --,,-------------------------------
505 Fq8f EC 02 LOO 2,X 
506 Fgq1 n~ D1 5TQ TARGTX+2 
507 F'Qq~ F.C 03 L~O 3,X GET 1 Y1 VECTOR 

--"-----------

50$\ F'qq5 4F' 
sog Fqqt, on rn 
510 Fqcp~ EC 05 

• 511 F'g9A on ns 

•
512 Fgqc EC On 
51~ r:qqE UF 
5H1 FQQF 1)1) D7 
r;1s r:gA1 Fe OP. 
516 F'qA~ 1)0 oq 

--·-·---·-·--·------'" -

rLR A 
STO 
Ll1f1 

STO 
1__1)0 

r:LQ A 
s rn 
L n r, 
5TO 

TARGTY GIVE IT TO C4LC 
s,x 
TARGTV+2 
b,X GE.T 1 7. 1 VECTOR 

-T,fRGTZ GIVE IT TO CALC 
8, )( 
TARGT7.+?. 
f.NA8LF. 517 F'9A5 q~ A"1, 

518 ~QA7 ~A 44 
51Cl F9f,,Q ?O OC 

Ln ti---;. 
f')i:;>A A 

~qf\ 
#~Q4 SET CALC ENA ANO CLOSS TIMEij 
RSVPE 

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

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

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

------- --·--···------·-·· 

-------------------
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COO 13:12 JAN ?.7, 1 P,l~ MMC ~-1h801/M6A03 fl-1Pll ASSEMRLER PAGE 
521 ······~-···········~~---~---~~--·-~···········~-----· 

-~-522 
23 

524 F9A8 96 A3 
----~?_5 F9AO ~4 10 

'i2b FgAF 39 

* P A S S I T C HE C K S F OR Il'J! T t A L I Z E_D S T -~-J:. E OF H C 

PASS TT LDA A 
A"-ln A 
RTS 

ENABLE 
#$10 

527 *·------~---~~------~---------~-~---~-~--~~-~-------* 5i? B 

'53? 
53~ 

F<rno 
F9B3 

53lJ F98CJ 
535 
53Fi 

BO 
96 
8 ll 
g7 
39 

FC22 I\JORSVP 
A3 
F7 
A3 RSI/PE 

* 
537 
S~A 
53q 
540 

fqqA 86 2012 SETTT 
F98f) 8ll 1F 

Slit 
5ll2 
'Sll 3 

• sa1 

F9RF t!~ 

F9CO IJ8 
S:-QC1 F6 
Fqc4 CIJ 
r:qcf,, F7 
F9C9 ~A 
F9CC ~7 

20b3 
80 
2063 
2063 
e'Ob'3 

STTT1 

• -------------------- -------

NORSVP nrsABLES COMMANO MESPONSE 

.rs~ WIJ 
1.n A A El'lABLF 
A t,JI) A. #$F7 DISABLE REPLV 
STA A fNABLF 
RTS 

SfTTT SETS NEW HC COMMAND STATUS 

LD4 A CMOT GET M(IDE 
A ~\ln A t:1$ t F !HTS 
ASL A 
ASL A 
LI) A B STATUS+t CLEAR 
A ~Jf) ii #$80 OLD 
STA 8 STATUS+l STATUS 
ORA A STATUS+1 
STA A STATUS+1 
RTS 

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

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

* 

tA 

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

-------·-------- ---

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

---- .. --- ---- ·--- -------------------~---------------- --- -- ------ -------------------------------------------

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

.------

·---------·------



---- ------ --------------··- ----

COO 11:12 JAN 27, 1 Aa M ~,, C t,1 h 8 0 1 / M 6 8 0 :i ~-1P I J A S S EM BL F. R PA GF 1 9 

saq --i 55? 
55~ 
55lJ 
555 

- _5_ 5 ~ 
557 
558 
c;5g 
ShO 
5h 1 
Sh~ 
563 
5~0 
'565 

'56q 
570 
5 7 1 
57? 
57~ 
5HI 

Fqno 40 
FqOl 26 40 
F9D3 F6 2012 
Fgnt, C4 tF 
F9(H~ Ot B7 
F90A 26 04 
F90C C)f., A3 

F="90E 84 F.:F 
FgE:O q7 A3 
FQF.2 CE 2050 
F<H:5 A6 00 
FgE7 6..7 14 
Fgf:q ns 
FCJEA AC 2061 
FqE:n ?6 Fb 
r:qfF CE 2064 
F9F2 fC 00 
Ft;'F4 ')I) BF. 
F9F6 EO 11 
F9F~ EC 02 
FaF~ on ca 
FQFC I:~) 13 
FgFF,: FC Oll 

* OFTfRHINF IF CO~MANn IS INITIALIZATION * 

*··-----------------~-~----------""·~········~~-~-~-• 
tKINJT TST A 

---~B_l!L ____ ~l,_IP_A~Z~E~l=--________________ _ 

l.l"\A ~ CMOT 
ti.~-Jn H tJ$1F 

_________ CMP __ 1, ________ A_D_D_R ___________________ _ 

RI\JE MORSVP 
LOA A f'\lABl..E: 
0,1n A tt$EF 

STA A f.NAqLF 

GET ENAALF. STATUS 
SAV WERE ENARLED 

LOX #CMO ADDRESS TO START OVERLAY 
up I N_=I_T_~L~O_A_A ____ o~'~x ____ ~G~E_T~D~A_T_A~f_R_n_M~C~M~D~-~B~l~Jf_F _____ _ 

* 

STA A 20,X PUT AWAY DATA 
I~X POINT TO NEXT 

CPX #CM0+17 
l:i"JE UPINlT 
t.nX #AlP.OS 
Lnl) o,x 
srn AZABS 
STD $11,X 
LnO 2 X 
ST!') ELAAS 

00 TILL DONE 

AZPOS 

CMOAZ 
ELPOS 

STO $13,X CMDEL 
L0~ _____ 4_,_X _____ A_Z_f3_1_4_S ____________ _ 

• 57 5 

•
576 FAOO C1 FF C~P H #$FF IF' 3!FF..,RESTART 
577 FA02 ?7 OC Bf~ DEATH VTA WATCHnOG 

------------------------=---------------------'-
578 
57Q FAOLI nn co 
5P,0 FAl'll-, EC O~ 

SR1 FA08 Of) CA 

5R2 r=Al'IA R6 1A 
583 FAOC 80 Fq 
~RtJ FAOE ?O 1F 
58S 

* 
STO 
t () () 
ST!) 
U'>A A 
RSr.'> 
qRA 

AlRAZ 
b,X 
ELBAZ 
#$1A 
STTT1 
OSACLC 

EL RIAS 

SET INITIALIZED BIT 
IN STATUS 1.-JORO 
DISABLE C AtC tJP{H TE 

i:;,e,~ Ffl\0 OF 
* 
OEATH SFI T~IS TESTS TMf WATC~~nOG 

-------------
587 FA11 20 Ff' BRA DEATH ••• TIMER 

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

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

---------- ·----------------

• --- --- ----- ---------- - --------- ------------- ----- -------

----------------•a--,--•--•-----•--•---•----------------------••------------------~----



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

C O O 1 ·~ : 1 2 .J A l\1 ?. 7 , 1 p, n "-1n80 t /"16R03 MPU ASSP1RLER PAGE 
5p,g •--------------·------~------~-------·--------------· 590 --~g 1 ----------

~q2 FA13 80 CH, 
______ 5 9 3 F A 1 5 2 b 9 9 

'5Clll FA17 rE 2050 

* 0 t T E: RM Pl F;": I F COMM AN P T S A Z /EL P Cl I f\J T I f\J r. 

ltPAZEL 
Rt-JF 

-··---···--·---------
l nX 

PASS IT 
MORSVP 
#CMD 

59c; FA1A ~0 F921 .T~Q MASKOK 

')gf. _FA 1D~?7 _ 91 ------- -- -- ___ R_J::_O --------~_ORSV_P ____ _ 
597 FAIF CE 2050 LnX UCMO 
598 FA22 ti.6 fll.l 

5og_£_!24 A7 ?5 
600 ~A?.6 OP, 
601 FA?7 8C ?054 
60?, FA2A 26 Fh 

UP A f. LI"' A A 

--- --- ____ S T_A ___ p. __ _ 
T ~-' 'I. 
CPX 
RI\IF. 

1.1,X 
37,X 

#C:MD+IJ 
UPAf. 

* 

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

f.\SR SETTT ,,03 Fb2r, 80 8C 
60/J FA?E 9b A~ 
605 FA3CI 8/J BJ: 
606 FA32 8A 84 

OSACLC l11A A ENAf3LE 
ANO A #$BF DISABLE CALC ------ ---------------------- -----
ORA A #$84 ENAALE MOTORS AND COMM TIME 

b07 FA3/J ?O Rt l:HH RSVPE 

._ __ _ 

·----·----- --------

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

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

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

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

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

---------_ --- ---- ---------- --------------------------------- -------

____ __.,_ _____ ------

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



COO 1 ·~: t 2 JAt-J 27, 1 84 ~1bAO 1 /M6~03 MPIJ A.SSEMHLFR 
6{) q 

--.atiQ_ 
.. ,,11 

nt? 
----- 6~1~3 __ 

~ 1 lJ 

', 1 5 

• 
• 
* 

POJNT •• REAOS FNCODERS, 8UILOS nATA WORDS 
ANO ACTIVATES MOTORS BASED ON cnMPARISON 

_ ······-··-------~~---------- ---- OF C nMMA NnEn ( OR CAL C lJI.. ATE" D) A 1\1!') ACT U At... 
.,, Pr")SJTTO~IS 

* 

PAGE 2\ 

* 
* 
* 
* 
* 
* 

" 1 F,. 
617 •~----------------------~---------·-·-~·-~----~--•-~-~---~-· 
616 
61q 
620 

------

FA36 B6 
FA38 97 
I=' A 3A OE 

o, 
Fj() 

* 
PO J t\!T LnA A 

-~---- _ --·-··· ... ST A A 
CLT 

#5 
MCOUNT 

o?1 aq A~A Rf.ADE I=' A3A ?.0 

5•500IJSEC:2 • SMSEC 

ENABLE Jf\JTfRRIIPTS 
REA') ENCOOERS 

6 2 2 FA H, P ()I_I\J T J __ 1_0 X. _____ tt_A_Z_V_A_R_~----FA3n Cf. 
623 F864 JSR A1MOTR BUILD AZ MOTOR WORD F AllO ~I) 

624 91 LOO ACOUNT A~-)Y OELAYS FOR ACTV.?? FAa3 !"IC 
6?5 0001 ____________ SIJ~D #l COUNT IT FAi!S ~3 
626 03 ~NE C~ELM IF SO FORGET AZI~UTH FA /J 8 26 
627 FRAq JSR POWfR IF NOT POWER AZ MOTOR FAIH s:i.n 
o? A 8 1_~r. K Fl M ____ S T_O -~-------A_C_O_U_N_T __ _ !='Alli) I) I) -----·------------
6?q FA7E LO~ #EL VAR r: Al.IF CE 
630 FR69 JSR ELMOTR BIJil,..0 EL MOTOR ~JORO FA52 BO 
631 A~ L.no ECOUNT ANY EL OELAVS FA55 oc 
--------- -------- ---·--------~----c-c---c-c-=--~-------------

63? ono1 S119D #1 COU"-JT IT l='A57 83 
633 0~ r~E PTRTN JF so •• EXIT FA5A ?6 
63a F~Aq JSR PO~ER IF NOT POWER EL MOTOR FA5C ~o 

-;;-T3-=5---=-~---,,-B-=~- PT RT N STD ~l:~C~O~U~!\-=JT ___________________ _ 
FA5F DD 

•
1',36 
637 

r::'A~,l 
r::'A62 

OF 
Sb 

SI: J 
LOA A STATUS 

DISABLE INTERRUPTS 
GET MOTOR WORO 

• 

• Ah5 Qb (,3A . l_f)A B MOTI.AJO 

FA67 53 &3Q rnM R 
r: A 6;, Cll 640 Oh A~O R #$06 
FA6A 27 6-c/J~-ctc---c=-c-c~--=-0~0~!.I----·- ----R-F rf-- ------,-,N=E~A-=R-

FAM~ 8ll 6 G 2 OF A~O A ~$OF 
FA6F ?.O ~43 02 ~QA Nr;J~ 

AR£ HJG~ SPEEDS OFF 
YES ••• WE'RE CLOSE 
HIGH SPEED STILL ON 

FA70 p, A l,aa --~?.n NEAR OQA A #,20---=s=E=T~P=R=o=x=1=M1TV ATT 
r:A7? P7 6/J5 ?Ob2 ~FIN STA A STATUS 

6/J6 
647 
hlP\ 

r:1175 3R 

6/JQ FA7b [)F 
FA77 20 
F' A 7 Pt F5 
r: A 7 q O?. 

RTl RETURN FROM SYSCLK 
----~-~--------"--·--·--- --------~--- ~----------

• 
* 
A7VAR FCH SDF,$20,SF5,102,$08,SOA,$80,$7F 

FA7A 08 . . . . ----- ----- ---

r::'A7R f\A 
r; A 7C 86 
• A7n 7F 

650 FA7f RF 
• A7F 110 

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

ELVAR FCH 



~ 

coo 1 3: l 2 JAN 27,'84 PAGF 2? 
FA80 F: R. -. F /181 04 
FA82 1 0. 

FA83 1 /J 

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

r: A 8 ll 01 -----·-------- - -------

i:- AR5 FI: 

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

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

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

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

•-------------------------------------------------

----------·-----------------

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

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

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

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

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

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



coo 13:12 
652 

-~! 
~55 

------~_L 
6'57 
i,SR 

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

.J A N 2 7 , 1 P, IJ M~1C H6A0 1 /Mbf\03 MPU ASS£MlHER PAGE 23 

·---~··································~-~--~-------• 
• p fA A 1\JD MOTOR W(lRD (MflTi,JI)) CONF TGUR_.ti~T~r~o~"-' -·-·-----

·---------~---~-~------------~·········-········~~--·· 
* • 
* -- ~U __ O = 0 1.5 SEC WAIT INACTIVF.FLFVATTON * -·-------------- ---- -·-----

* RtT 0 = 1 1.5 SEC WA IT ACTTVE •• ELFVATION * 
* • 

__ ltc;~-~g _____ _ * Fil_ T _l_= () TUR!\J 01\1 AZ YI SPF:En * ----------- ·----------

660 
661 
F,~2 

67? 
673 
674 
675 
E,76 
677 

• 678 

•
679 
&RO 

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

* ATT l. = l TURN fJFF AZ HI SPEE:11 * 
• * 
* --~TT 2 = 0 TURI\! ON E::L HI SPEE"> * ·------·- ---- ------------------ ----

* RTT i? = ! TURN OFF EL HI SP(fl) * 
* * 
* ATl "3 = 0 TURN ON Al t.n SPEE!) * 
* ~HT 3 = 1 TURN OFF AZ LO SPEE:D * 
* * 

* BIT IJ = 0 TURN ON EL LO SPEED * 
* RyT a = l TUR~~ OFF EL LO SPEED * 
* * 
• ~n 5 = 0 AZ ?OS DIRf.CTlON * 
* BP 5 = 1 AZ NFG DIRECTION * 

* * 
* 13IT 6 = 0 E:L POS OlRECTlON * 
* RIT f,, = 1 F:L I\JfG DIRECT' lON * 
* * 

* RIT 7 = () 1 I '5 SEC WA lT I NA C T I V F I I A z l~_ll T H * 
* BIT 1 = 1 1.5 SEC WAIT ACTIVE: •• AZIMUTH * 
* * 
•••••••••~••••••~••••~•••••••••••w~•••••~••-••••••••* 

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

------- ··--~----· 

-------- ·-------- ·---

---------- . -.~-·--

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

·- ----------------- ---

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



COO 1.3:t? JAN ?7, 1 8ll M~1C ~1680\/ME,A03 MPU ASSEMBLER PAGf 2lJ 

682 ·---------·---~---~------------~·~~·--~--"-~~--·-·---------· 

---~~--------- : RFAOE •• THIS ~HlllTTNE' RE:AOS ll RIT COUNTERS : 
6~5 * ANO UPDATES 'IN MEMORY' ABS ENCnDERS. * 
f,8~ ___ *--- THI$ OQIJTtNf,: ALSO SETS 'ENCODER JllMPf.() 1 ____________ * 
687 • STATIJS t:llT TF REr.l 1 () AMO FREf7ES OATII. JF • 
6 8 B • gin E )( M A R K I 5 E ~, C n ll MT ER E O A !\IO S ET S S T A T 11 S • 
~_f,~------ _________________ _! ______________ BITS AC CORO I NGI_ V -------~-----------------------*--

690 ·--------~----------~--------------------------------------· ~9t FA86 F6 500! REAOE LOA~ PIAJOR GET ENCODER REAOINGS 
______ 69?_ FAB9 Ft 5001 r,MP e PIAIOR ____ QE_~_o_u_N_C_E_: ______ _ 

&93 FABC 26 F8 q~E REAOE 
6qa FAAE ~7 PgH B SAVE FOR ELEVATION 
1,q5 • 

69" * 
~97 FA8F CE OOBR AZMUTH LOX ttOLOA? GET CON5TANT TARLf AODR 
698 FA92 BD 2Q ____ BSR CKINO CHECK MANK ENCOUNTERED 
69q FA91, A6 OA LOA A #$0A COII.ISTANT USE'O ll\J 1 MnV 1 

700 FAQ6 80 a1 RS~ RO\ UPDATE AZ COUNTER 
701 FA9A 70 OORQ TST FREEZE DON'T UPDATE IF MARK •• 
702 FAqR 26 0~ BME ELEVTI\J •• WAS ENCOUNTERED 
703 FAqo DC BE LOD AZARS IF NO fqEFZE •• UPOATf 
70n FA9F FD ?OhQ ST" AZPOS RETUR~ POSN -----~~~---~--------------~~~~-------------------
7 0 5 F A A 2 3 3 f: L EV T I\J P I IL A GET R E A O Pl G FR OM S T A C K 

70b FAA3 57 ASQ 8 SHIFT 
707 FAA4 57 ASQ B TO 

• 708 FAA5 57 ASR 8 THE 

•
709 FAA6 57 ASR 8 Efl.JO 
710 FAA7 Cf OOCS LOX #OLOEL GET CONSTANT TARLE AOnR 

-==-~~~~~~~--------~---~~~--~~-~~~-~~-~~~----------
71 t FAAA SD 11 RSR CKI~II) CHECK MARK ENl':0111\lTtRl:f' 
7!? FAAC 8h 1a LOA A #$la CONSTANT USED 1~ •~nv• 
713 i::AAE 81) 29 13SR Rf11 UPOt.TE fl Cf'llJl'-ilfR 

___ 7_t_a_F_A_R_0_7_n_O_O_A ___ q ______ T_S_T ____ F_R_E_F_Z_E--D ONT ' T I.! P 1'.'1 ATE IF ~~ A qK " • -

715 FAR3 26 05 ~NE ENnRD 
716 FA~S DC CB Ln~ ELA8S GET ELEV POS~J 
717 FA~7 Fn 206h srn flPOS UPDATE FOR -R~E~T_U_Q-~.J-

71R FARA 7f F631) ENORO PDJl"Hl 

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

-------- -- --·----------·- ----·-- -

---·------- --------

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



coo 1 3: , 2 JAN ?7,'All MMC '-1 6 8 n 1 / t---1 b A O ~ l'vlPU ASSEMBLER PAGF 2, 
720 ··---------------------·----------------------------· 

---721 * . f"\EHRM!"IF" IF A7.(fl.)Mr.RKS HAVE REEN Et•JCOIJNTERED * ----~--

722 ·---·-----------·--··-~--~·---~--·--·------··-------· 
723 FAB[) t 7 CKINn nq TRANSFER Rf.AOINGS 

_____ } 2'1 FARE 84 07 A!\ID A #$07 A~E 80TH A AI\ID l HI? 
- -------- ------ -

7 ?l:i F'ACO 81 05 r, ~,4p A #$05 IF so MARK PEG I 01\J HERE 
72b ~AC,2 26 1 4 8Nf f\JOIMD IF NOT FORGF:T IT 
727 F AC IJ 8 ll 0~ Al\!;) A 11$0~ •l AVE WE MnVEO?? ------- --- - ----

72A s:: AC t, A8 00 FOQ A O,lC ,. , IF so SE'T STATUS 
72g FAC8 27 0 F.: HE".l I\IOJNO ,. •IF NOT•• 0011.iT SET TT 

730 FACA Rb 2062 L l"')A A STATUS 
------------

--- - -------- -·----

7 3 t FACD AA 09 ORA A g,x SET APPRO EI-JCOU"lTF:RED AIT 

73?. FACF R7 206? STA A STATUS 
73~ I= A02 !H, Ot Lf'IA A #01 SET FREEZE FLAG •• 

--------- -------·-·----

734 F Al'HI q7 8 q STA A FREEZE •• ro HOLD STATUR 
735 FAl)E, A7 07 STA A 7,X INDICATE MM~K E NC OU ~I T E R E D 

736 FA08 39 NQIND IHS 

737 * 

• 
---------------------- --------

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

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

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



COO 13:12 JAN 27,'8« 
7 3g 

.• 740. 
7 a 1 
7 tJ.2 
7 IJ 3 

* 
* 
* 
* 

M6R01/M6803 MPU ASSEMBLER PAGE 

- ----·---·--·-·-- --

Rot ••• TH IS QQUT!NE UPDATES THF IN MEMORY 
ENCODERS ANO DOES COMPARE •• NO•COMPARE 

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

26 

* 
* 
* 
* 

7 IJ" •~·---------~-~----·-·-------------~-------------~-------·-· 71J5 FAD9 97 86 Rnt STA A MCODE 
__ 7_lJ ~6_F_A~0_8_C_« __ 0~3_. _____ A l\l i.J R #$03 KEfP ONLY A & B DATA 

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

747 FADD 37 PS~ B 
7G8 FADE EB 00 EOQ g O,X 
7tJ.Q FAEO 27 SC 8E~ MOV 
750 FAE2 A6 FF LOA A #$FF 
751 FA~~ A7 02 STA ~ 2,X 

$ AVE NEW Tn UPDATE OLD 
HAS COU~T CHANGED?? 
HASN'T MOVEO.,CHECK IT 

-------

IT tv!OVEJ>.RfSET STIJCK 

75? FAE6 A7 01 STA A t,X •• FOR NEXT C~FCK 
753 FA~8 CS 01 BIT R #$01 OID A CHANGf?? 
750 FAEA 27 OD BEn CKR NO •• MUST HAVE BEEN A 
75~5_F_A_E~C_3_2 ________ P~l~H~·--A ________ ~G~E~T_R~E~S~L~IL~T __ R~. _AC~.K_ 
756 ~AFD 06 TAP C COOES=RESULTS 
757 FAEE 3& PSM A RE~STACK RESULTS 
75A FAEF ZS 04 BCS CKOVSA IF A Hl,.SEE IF ~ __ H_T _____ _ 
75g FAF1 28 1\ ~vc OECX A LO •• IF 8 LO •• OEC 
76n FAF3 20 16 8RA I~CX A LO •• B HJ •• INCRE 
76t FAFS 29 OD CKOVSA ~vs OECX A HI.,IF R HI •• DEC 
762 ~AF7 20 12 9QA JMCX A HI •• B LO •• INCRE 
H,3 
7 f.::,/J 

---
. 765 

FAF9 3,? 
• 
CKA PUL A 

TAP 
PSH A 
8CS 

OV AND CAR:RESULTS 

IF A Hl •• SEE JF B HJ -~:j 
-768 

FAFA 06 
FAFB 36 
FAFC ?.5 04 
FAFE ?8 OR 
r: AO (l ?O 02 
FR02 ?q-07 

B Vt: 
8RA 
?VS 

CKOVSR 
INCX 
01:CX 
PJCX 

A L. n • • I F 8 t. n •• I r\1-C~R~F.------
76t:J 
71() CKf1VSR 

A l.O •• a HJ •• DFC 
A HI •• JF R HI •• 1.NCRE 

------ -------
11, • 

FBOa EC 03 nEClC LnO 3,lC GET ARS ENCOD~R VALUE 17? 
773 F R O ~ C l FF F C A n n D # • 4 SUB TR A C T l • • --:=:~--- -===::;;i 

---- --,,-.;-4 FRO 9~,?.~0~0-5___ f3 IH AD I) X • •FR m~ RESULT ___ ..,..._ ,---
77 S FBOµ FC 0~ JNCX Lon 3,X GET AAS ENCODFR VALUE i 
776 ~0on C3 0004 ADOn #4 AOD 1 TO RESULT----~ 
111 FRtO En Q'l, ADox STO 3,x I 
7HI F91i? ~() 07 TST 7,X WAS MARK f:I\ICOIJNTEREn?? !\ 
77° FR14 27 24 J.,E:O OLDME!fl NO,.llPDAT( OLD RESULT 

----------------------~~~---~------------+----
780 F81~ 96 B6 L~A A MCODE 
7 B 1 F 131 8 81 0 A C ~1P A # $ 0 A 

7A2 ~81A 26 07 8NF XFL 
-------- ----·--·---~-·------ -----· 

78~ FBtC EC 03 LnO 3,X 
78U F81E F• 206G srn AZPOS 
785 FR?.t 20 05 ~QA XSTAT 
7~6 F~i3 ~C 03 XEL LDO 3,X 
787 FR25 Fn 2066 STD ELPOS 
78A ~~2A ~3 05 XSTAT Su6n 5,X 

.-

IS IT AZ TI"'lE°? 
NO EL EV A T I O "' 

UPDATE AND MOLD 

COMPARE WITH RIAS 
I 
l 
I 



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

C O O 1 ~ : 1 i? J A i\J 2 7 , 1 8 1.! M MC ~1 6 A O 1 / Mb R O 3 M P II A S S E h1 a L E R P A G E 27 
7RQ FR2A 27 nc BEn CLRFRZ IF THfY COMPARE •• ALLS WELL 

___ 7qo F82C __:An ?Ob2 l.f')A A STATUS lF NOT •• 
7q1 FR2F AA 08 ORA A A,X SET STATUS BIT TO NOTtFY 
7Q2 FR11 ~7 20n? STA A STATUS •• ALL WHO CARE ANn •• 

_______ 7_9__3 F 8 3 ,, F__C____J)S _____ --------~L~n=n_,_____ ____ =5~, ~X ___ __,T---'--H-'--"E~\"-----1 -'-M~A.-"--'K-'-'E"'------I..__T_,___R'--'----"'-I ,_,_r."--"-H--'-T-----='-B___,_Y__..__..'----------- __ 

. 

7Qa FR3h f~ 03 srn 3,X .PUTTING RIAS IN POSITION 
7Q5 F838 hF 07 CLQFRZ CLQ 7,X CLEAR fREElF FLAG 

__ 79f:. _ FR~3_A~3~3 ___ 0l.Dl\lf_W ______ PJ!L __ B_______ GET SACK RF:Sl-'---'IL.,__T_,___ _______ _ 

7q7 FB38 E7 00 STAR O,X A~D UPJATE OL~ 
798 FR~n 3g PT$ 

- 7 qq ____________ _cc*--------

AOO 
801 
80?. 
803 FR3E 
p, 0 lJ. F B/J 0 

1305 FRll 1 
p, () 6 FRLJ3 
P.O 7 FJ?.IJ5 
808 Fl3tlf, 

BOQ FP,1.18 

810 F8lJA 

1311 Fi,an 

A 1 2 F ~ lJ F. 
sq"« r::-e,5() 
8 I lJ F'852 

R'-5 F85ll 

qt, 

43 
g4 

?. 7 
37 
Fr: 
83 
EO 
33 
hf') 

2b 
f,t) 

26 

Bf3 

A6 

01 
OOOF 
01 

01 
Eb 
02 
F. ? 

* TF EITHER MOTOR RIT IS ON, ALLOW to.q SECONDS 
DOESN'T, MOTOR * 

* 
MOV 

FOR COUNT TO CHANGE •• IF IT 
ANO/OR ENCODER ARE FAULTY 

L~A A MSAVE GET MOTOR STATUS 
COM A 
A!\ID A 
RE"';l 

PS~ A 
LOO 
SURO 
srn 
Pll 8 

MCOIJE 
CLRFRZ 

1 , )( 
#15 
1, X 

TST 1,X 
~\\If. r:LRFRZ 

IS MOTOR TURNING 
NO •• FORGET IT 

GET STUCK COUNTE~ 
COUNT IT DOWN 

IS COUNTER ZERO? 

_! S T ___ ___,,2e__L__C_X-'----------------- _______ _ 
Af\lf. CLRFR7. .~,,, F"856 Bh 

8\7 F"R59 ~A 
206? NMOVE 
02 

LOA A STATUS 
ORA A. #$02 SET t·WT MOVING 8IT ____________ _ 

81-" F135E~ P-.7 
~q Q F'BSF hC 
R?O FBbO hC 
R2\ FB~2 20 
822 

206? 
0 1 
() 2 
I) I! 

* 

STA A STATUS 
tr-Jr: 1, X 
INC 2,X 
BRA Cl.RFRZ 

RE:SE:T COUI\JTE~ Tn 
!S' FFFF 1 

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

----··--·---------------+-----------------

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

,------" ___________ " _______ ---------------------------------

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

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



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

COO 13:12 JAM 27,'Hl! f'-H1C ·1bROt/t16A03 MPIJ ASSEt"1BLE~ PAGE 28 

~2a *·--~---------~----~~---~~·•·•·····•····•·••-~--••·~-•--•~-• 
...• 2 5_________________ • -------------------------------------------------

?6 * 
27 * 

• ----·--· ---·----------------------------- _____________ ,, 

Reg * 

AZMOT~ •• BUILOS AZIMUTH MOTOR WORD 
THtS MOTOR WORD tS USED 8V APOWER 
TO ACTIVATE AZIMUTH MOTOR 

R~O * ELMnTR •• BUILns ELFVATIO~ MOTOR wnRD 
~3t * Tl-HS '.,0TQQ 1~0RD IS IJSEO 8Y FPOWER 

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

---

* 
* 
* 
* 
• 
* 
* 

R ~ 2 * T~ ACTIVAT~ ELEV4TION MOTOR • 
B3~ ••••••••~-~-•••••••••••••••••••••~••••~~~•••~~•••~••~••••••• 
8 ~ 4 F B 6 '-' F C 2 0 7 5 A l MOT R __ l.:....'? __ Q______ C "'1 f) A Z G E T C n MM A !'JD ED PO S l T_lQ_~ __________ _ 
A35 FR£-!.7 g3 BE SIJB O A2ARS C0MPARE WtTH ACTUAL 
A~b Fg~g 20 05 ARi ~OTR 
837 ~8~8 FC ?077 FLMOTR Lnn C~OEL 

-----,-,---,------------------------

8 ~A FB6F q3 CA SURO f.LAAS 
R1q FR70 27 30 MOTR aE~ STD~ 
840 FB7~ 20 OA ~Ml CCW 
Aat FR74 3n cw PSH A 
Ra~ FR75 gn B5 LDh A MOTWD 
RaJ F077 AO on 4~0 A o,x 

IF RESULT NEG •• ccw 

G~T MOTOR WORl"I 
RESET OJR BIT 1 0F•SF' 

-----------------------------
840 FB7g g7 ~5 STA A MOTWO 
845 F87R 32 PUL A 
846 FB7C 20 OD 8RA SPEED OETERMINE SPEED 
aa1 FR7F 3b ccw PSH A 
Aa8 FB7F g6 RS LOl A t,fflT WO 

81.!0 FBAl AA Ot ORA A 1 , X SET DTR 6IT 1 20-1.10• 
• 850 FR83 g7 85 STA A Mf)TWO 

•
51 l='BA5 32 PUL A 

_52 F886 4l co~ A 
-~3 FBA7 53 en~~ 

850 F8A8 C3 0001 Aon 0 NEGATE RESULT 
AS~ F8Rg UD SPEE • TST A 
856 F~8C 2& OC BNE HI 
857 F8RE Cl 20 C~P B ~120 REAL. COUNT nF 8 
AS~ F890 24 OA 8CC ~I 

----c------~----- ----

q5q F~92 9& 85 LO l~A A MOT~O 
- ----- ----------

8&0 FRqQ ~Q 0~ ANn A 2,X RESET SPfEO RITS 1 F5•EB 1 

SfT HT SPEEO RJT'02•04' 8~\ FR96 A4 0~ ORA A 3,X 
A~2 F89' ~O OC A~A MOTRET 4LLOW LO SPEE{) ___ "--- -

~~J • 

8~5 
8t, 6 
IH,7 

---·--'\6A 

81':,q 
870 
871 
87~ 

FR9A 
FBqC 
F~9F 
F"R A 0 

FR A;:, 
F~A4 
C::-AA(, 

F4A8 

96 85 
A lJ 02 
.u. 0 (.t 

i?O 04 

'H, 85 
AA 05 
97 RS 
3q 

HI 

* 
STOP 

L.DA II MOTWD 
-- f\ 1\1 D A~---cc--2-,-~X---~R~E~Sc-=E T SPEE O IH t S ' F 5 • E 8 ' 

ORA A 4,X SET LO SPEEO 8IT'08•10' 
Br.iA MOTRET 

----------------------·--------- ----

L. n II A ~ 0 TlAJ 0 
ORA A 5,X SET HI/LO BITS 'OA•14' 

MOT =R~p:=r~-------s.-cr=-A---~A -----.M"""O""f~i,.~m~. -- 0 I 5 A LL OW SPEE OS- ---- - -
RTS 

----•--- ----------

-----
-------·--------------------------------- -~- --·-·-------------"-



---- ~ ·-·-----------· -

COO 13:12 JAN 27, 1 8Q 
874 

.~ 

~!~ 877 

* 
* 
* 
* _ _ --- . 8 7 " --- -- _ 

~7Q 
-· ---· -~---·-···---·-----------

8RO 
ARt F"HA9 cH, 85 
882 F8A8 A4 01 
A-'\3 FAAn 1")6 RR 

* 
POwEQ 

----- ·----·----·--·-· -------

t1~C ~680\/M&AOJ MPU ASSEMBLER PAGE 

POWEQ •• OFTfRMJNFS TF S~ITCHING DELAYS ARE 
REO!JIRED AN() COI\ITROLS MOTOR POWfR ACTIVATION 
A~O OJRECTJnN SWITCHING 8Y CONTROLLING VALUE 
tN ' COUNT' THEQEAY CONTROLLING FNTRV 

*· 
• .,,. 

• ·--------

* 
l.OA /I MO T_W_cO ___ r:;~~ F_· T~. _M_o=-·~r r"--JR __ \>J_O_R=D _________ _ 
ANO A l,X CYECK DIR RE9 1 ?0•40 1 

L n A R MS A V E. GE T A C T U A L "-H)T l) R S T A T U 5 

~---BP.n FBAF fQ n, 
8fl.i:; FRRl tl 

·-------------~_NQ __ ~---~1~X__ COMPARE DIR ·•-'.?O"UO 1 

cqA IF EQUAL DONT DEL,v 
e,s;i,-., i;:-q~2 ?7 -H, MOTSP •• SET MOT0Q SPEED 
RA7 * ------------~----------·----·--- ----------------------------------------·--

88 ~ F~~a qh 85 STOPIT LOA A MOTWD 
889 FeB6 AS 06 qIT A 6,X 
aqo F8R8 26 12 --------- BNE CHOIR 
aq1 F88A AA On ORA A 6,X 
8q2 F8~C 97 AS STA A MnTwo 

GET MOTOR STATUS 
IS WAIT ACTIVE 1 80•01 1 

IF AIT Ml ITS DONE 
SET BIT 'RO•Ol' 

893 Fe~E Q6 HR ST~P? L~~_A_A ____ ~_S_A_V~E~-----"-·~·-A=L=L_O_W_M~O_T_O_R_T_O_~c~.O~A_S~T ____ _ 
B9U FRCO AA 05 ORA A 5,X •• AFTER TMF 1 04"14 1 

895 FRC2 ~7 5000 STA A PIAIOA •• POWER GOES 
89& F8C5 97 BA STA A ~SAVE •• NOW SAVE PEAL STATUS -·---------------~---------------
aq1 F8C7 CC 0578 LOD ~1400 1400•2.5MSEC=3.5 SEC 
89A FBCA 20 32 qRA PRET 
899 -*---

. 900 A8 CHDTR FBCC Db 

•
901 FBCE 53 

LOA H 
COM 8 
Ar.JO 8 

MSAVE GET MOTOR STATUS 
INVERT MOTOR BITS 

90~ 05 FRCF E ll S,X ARE MOTORS ON?? 1 0A•ta' 
903 FR F~l)l 26 STOP2 WAIT AGAIN 
91')4 07 F ~ I) J ~a AND A 7,X RESET WAIT ACTJVE BTT 
905 r: •-H) 5 g7 STA A MOTWD '7F•FE' 

---~~~-----cc-=--~----c=----=-----=--,-c-------
L n AB ~SAVE GET MOTOR STATUS F81')7 Dh 

F"80g AS 
98 
0 1 
04 

BIT A 1,X GET REQU DIR 1 20•40 1 

FROR ?.b BNE CCWA IF BIT '0' GO CW 
---g 09--F-13_0_1) -E4--tfh ____ C_WA _____ --- -~ND_W ___ o_,_l< ____ R_E_S_E"_T _01-R R J T 'DF•BF 1 

Q\O i::-Ror: ?.O 02 RRA DlREXT EXIT 
q 1, * ----------~-
91? !='~El EA 01 CCWA 0RA A 1,X SET DlR err 1 20•40 1 

Ql3 FAE~ F7 5000 OIREl<T STAR PIAJOA CHANGE DIRECTIONS 
910 FRF6 ~7 B~ STA 8 MSAVE 

--·- ·---·---------·---------------~-----····---- --·-- -··----·---------~-------·-----
q15 F~fg ?O 1\ ARA APOWRT GE'T OUT 
Q\ ~ * 

F" f~ EA n6 Q\7 H~ MOTSP lDA A MSAVE GE1 MOTOR STATUS 
F F3 EC t II q1e 02 ______ . _______ --·----ii\111 ·e·· 2,X . STRIP MOTOR Blts··~,F~5= .. -.=E~B~1 ---·-·---------~··· 

FBE:E D7 q1q BA ST~ S ~SAVE SAVE STATUS MOMENTARILY 
r; l?,F 0 r)f, 920 8~ lDA R MOTWD GET MOTOR STATUS 
• g I='? E" !,I -----9?.t os ----·------------·-A-1\1-n~. --~-.----5-,~x----~n~~.~JL-Y-,-,--- --~,~o~,-.~1-ll~,~. ----
F 9 F ll nA !=IA 

F~I=' f,, r: 1 r; no o 
ORA~ 
STA 8 

MS AVE SET MOTOR SPEFD 
PJATOA AWAY WE G000001 

-------------·-----------------------

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

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



COO 13:l? JAN ?7, 1 81..1 MMC ~16801/1,16803 "1Plt ASSEMBLEP PAGE 30 
g2a FAFg n7 A~ STAR MSAVE SAVE REAL MnTnR STATUS 

--~ CC 0028 _A_P_O_W_R_T __ ~L_D_O ____ tt0040 40•2,SMSEC_:t00.0MSEC 
9'26 ~8Ff 3g PRET RTS 

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

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

• -----------------------------------------------------------~--~~-

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

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

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

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

-·· ---- - -- ---- ---- ------·----- -·----------------- - ,, __ ----· - - -- --- --·---- ----------

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

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

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



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

C O O 1 3 : 1. 2 J A l'J ?. 7 , ' 8 a ''11':,AOJ/M6803 MPIJ ASSEM8LER PAGE 
Q2A * 

-~~~ : -------vir:rOP- HERF ~iHEN SC 
-:;31 • 

~---9B ___ _ _______ :! _____ _ 
93~ FBFF Of AA SCIO Lr• )C 

93ll FCOl 6E 00 J'•IP 
IOVEC 
o,x 

CONTAINS SCTOT VECTOR •• 
• • I F T R A N S M J T I "-l T E R R lJ P T 

31 

_ 13__5_ ____ _ • --
I~ f. X PE r,: TED. , _______________ _ 

93b 
q37 
g3A 
q3q 
quo 

* 
* 
* 
* 
* 

CONTAt~S SCJOR VEr.TOR •• 
•• IF RECEIVE JI\JTEQRUPT 

_______________________________ _,,_l~S---'-'F'.--'--'X-'-P-=E-=C_,__T__,,_f-"'D--~ 

ENTER HERf ON FIRST BYTE OF 11\JCO~JNG MESSAGE 
--'-9_ll-'-1 ________ * __________________________________________ _ 

9 IJ?. 

9ll3 
9/J4 

• 9SlJ 

•
955 

_95& 
957 
q5B 
95C) 
9&0 
q61 
<?6~ 
q~ '5 
9t,,lt 
q,;5 

9~q 
<no 
g71 

------
97? 
973 
97/J 

FC:O 3 
FC05 
FC07 
FC:09 
FCOB 
FCOC' 
F"COF 
FC\2 
FC 1 l.l 
FC15 
FC t 7 
FC19 
FC1P 
Fctn 

FC1F 
FC21 

FC22 
FC?tJ 
FC?6 
r::'C28 
r::-c2q 
FC2R 
FC?n 
FC2F' 
F'C31 
FC3l.l 
FC3E, 
FC~9 

<H, 
aa 
97 
9& 
81.1 
26 
7C 
06 
1 7 
n f3 
I) 7 
n E 
06 
6E 

RO 
313 

96 
p. A 
97 
l!F 
97 
97 
CJ7 
9h 
CF. 
OF 
CE 
OF 

A3 
FO 
A3 
1 t 

10 
OOAO 
12 

AE 
AE 
AB 
AC 
00 

0, 

11 
01 
\1 

An 
AE 
AC 
12 
FC3C 
A 8 
FC03 
AA 

* 
SCIOR 

* 
* 
* 
SE TWll 

* 

l='C3B 3g c17--=5=--~~~~---

q 7f., 

'H7 
* 
• 

U)A A f_MARLF. G.ET ENABLE RYTE 
AI\JI) A #'BFn RESET SYI\JC TIMER 
STA A EI\JA9LF 
In A A seres GET SCI STATUS 
A 'I.If) A tt~aa ISOLATE ERROR BITS 
q"'E SETl.l!U IF ERROR OCCUR,.AUIT 
T t-;C CHARS COUl\JT MESSAGE BYTES 
t f) A A SCIR)( GET INCIJMt"IG 8YTE 
TR6 SAVE TT 
Ar) f) 13 CKS"-1 CHECKSUM BYTE 

--~_!~ '3 CKSM -

LDX !\JEXVEC GET AnDR OF SERVICE RT 
U'lA 8 8YTECT 
JMP o,x JUMP TO SERVICE ROUTINE 

sr:rs HAROi•!APE. RFCElVEQ DISARL.F: TILL MfSG GONE 

8SR 
QTI 

U)A A 

WU SET WAKE IIP 

·--~----------------- . -- __ ,_ ---- ----·--

seres GET set STATUS BYTE 
OQA A #$01 SET WAKE•UP BIT 
$TA A SCJCS DISABLE RECFIVEA 

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

CLR A 
STA A 
STA A 
S1A A 
L rl A A 

I_() X 

STX 
RTS 

CHARS 
C KS~l 
6YTECT 
SCIRX 
tiGETCMD 
NE X\JEC 
tiSCtOi:? 
IOVEC 

CLEAR MESSAGE COU~TER 
CLEAR CHEC~5UM 3YTE 
CL~AR ~YTE COI.JMTE·p·- ---- ~---r----

CLEA~ RX 8U~FEP 
SET UP AGAI~ ~OR••• 
•• START OF NEW ME~~ 
Gf.T ADOR OF INTERRUPT., 
•• HANDLER AND STORE 
RT I 'TO ~1ACKGROllND 

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

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

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



coo 13:12 
'HR 

JA!\l ?7, 1 P,fJ 

* 
* --q~~ 

81 
qae 
qp,3 
980 
qp,5 
986 
ge,7 
98ij 
98Q 
qqo 
<)gt 
Q92 
993 
qqa 

998 
999 

1000 
1001 
1002 
t 003 

·1. 004 
05 
{lb 

1007 

* 
FC3C R7 ?012 GETCMn 
FC 3F 16 
FC40 R4 EO 

FCiJ;? Al A 0 
FC44 27 Dq 

* 
GCM05 

* 
FC46 B1 80 GCMOl.l 
FCIJA 26 OE 
FCIJA 17 TO~FC 
FC4B 84 1F 
FCLIP 91. R7 
FCUF 26 Cf. 
FC51 CE FC8A 
FC54 OF A~ 
FCSt.. 20 13 

* 
FC58 81 20 GCM01 
FCSA 27 07 
FCSC 81 60 GCMD~ 
r::csf. 21 03 
FC60 ~O GCM00 
FC&1 26 BC CMOOUT 

* 
F C 6 3 7 F O O A C 8 P~ S !_II\) 

FC66 CE FC76 
FCE,9 l)F A~ 

100A * 

MMC M6A01/M680~ MPU ASSEMBLER 
RECFIVER SERVICE ROUT!ME.S 

STA A CMDT PUT AWAY RYTE 
TA~ SAVE TYPE 
--------~------------

ArJI) A t1$EO ISOLATE TYPF 

tt$AO 
SEl\All.J 

CMP A #$80 
---~-----

8~Jf GCMM 
TRA 
o,n A 

STX 
BRA 

CMP A 
RE(J 
C~P A 
1:1,f".;) 

TST A 
tH\IE 

#$lF 
ADDR 
SEHJlJ 
#VERIFY_ 
Nf.XVEC 
STRS Y!\J 

#$20 
STRSUN 
#560 
STRSU"I 
#0 
SETWU 

STATUS POLL 

YEs •• rs IT MINE?? 
I!iOLATE AOORESS 
GET PEAL AOl)RESS 
~o •• IGNORf. THEN?? 
YES •• ENAALE CHECKSUM 

START SYNC TIMER 

IS JT A BEAMER?? 

IS IT ABS AZ/EL?? 

IS IT IN!T TIME?? 
NO •• ABOUT nONE THEN 

PAGE 32 

CtR 
LQX 
STX 

BYTECT 
#GET{)AT 
NfXVEC 

CLf:AR BYTF COUNTER 
POINT TO DATA COLLECTOR 

--··------·---

100g FC~R 8~ Oll STRSYN LOA A #$0ll SET llP FOP 2.0 "'ISEC DfLAY 
-~--:-----:-------,-------,-------------,---------- ----~--- -- -------

1 o 1 o FC6() g7 A5 STRSVt ST.A A Stoss 
1011 FC6F 96 A3 LDA A ENABLE 
1012 FC71 8A 0? ORA A #,0? ENARLF TIMER TO COUNT 

--------·-------~-------

101, FC7~ 97 A3 STA A ENAijLE 
101Q FC75 3B 

1 0 t 5 * ---c---------~ 
101 ~ * 
1017 • 
\01P. 
1011:J 
1020 
1021 

--1~022 

J.0?3 
102a 
1025 
10?6 
1. 0?7 

• 

1t 

* 
FC7~ CE 2013 GETDAT 
FC79 3A FMSGTR 

00 
OOAC 

FC7A A7 
FC7C 7C 
FC7F Cl 41) 
=F~C~A~l ~2~n-l:. 8 
FCB~ CE' FCAA 
S:CA6 OF a8 

RTT R E T II R ~,l I T T S 

LnAns DATA INTO INPUT RUFFER 

LOX 
A8X 
STA A 
JtJ(: 
C'-1P A 
RNE 
L!)X 
STX 

#CMOS 

o,x 
8YTECT 

PnJ"JT TO MFSG BUFFER 
ADO BYTECOU~H TO X 

TO OFFSET 

#77 GOT ALL DATA?? 
sr=R-s~v=N--~o •• STA~T TJMER AGAIN 
#Vf.RlfY VtS •• POJNT TO VERIFY 
"lfXVf:C 

----- -------·---

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



-·------·----· -------·-----------

COO 13:12 JAN 27, 1 84 
1028 FC88 ?O Et 

MMC MbR01/M6803 MPU ASSEMBLER 
RRA STRSYN START COUMTFR 

PAr.E 3~ 

~O....,,,~ .. '-'~t--------:-----V-f-. R_J_F_Y_S_D_A _T _A __ I_S_C_O_R_R_E_C._T ___________ ··--·--· 

~~ * AND CALCULATES RESPONSE PERIOD 
-·-··-1._0~3-"2 _________ •. __ _ 

103~ FCAA q6 AE VERIFY 
103'1 FC8C 26 rn 

--· 103, 
1036 FC8f F6 2061 
1037 FCq1 ClJ 1F 

* 
CALCTX 

1 0 3 8 _F_c~q_3~8_6~2~0~. 1~2~-__ _ 
1039 FCqfl ~IJ F.O 
\040 FCqB 81 ~0 

_____ LO a l_F_c~q_A __ ?_6_0_A __ 
101.&2 Fcqc CA AO NOCALC 
1043 FCqE 80 07 

____ J ') a a F C A O q 7 A r, 
1oas FCA~ 86 01., 
10 l16 F CA 4 2 0 1 6 
!047 FCA6 96 A~ 
\048 FCA8 8A 01 
1049 FCAA q7 A3 
1050 FCAC 86 01 
1051 FCAE 'H AD 
t 05,? l='CEI O r A C 0 
1053 FCR2 96 B7 

1057 Fr:eq BR 05 
1058 FCRR as 
\0';9 FC~C en At.a 

NOC 

CALT'l<t 

ENARSP 

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

LOA A 
Rl\lf 

CKSM 
CMDOUT 

LOA B HfAl)ER 
HJ!) H # $1 F 

L~A A --~C_M~f)~T __ _ 
A~J() A #$EO 
CMP .A #$AO 
RNE C.ALTX1 
{lQ A A # $A 0 

LOA A #7 

BAO COMMANn •• RESET 

STRTP OFF OLD 
GET COIVlMAI\IO TYPF 
ISOLATE TYPE:' 
IS IT POLL?? 
NO •• MUST RE RESP 
SAY POLL RESP 

_s T ~~--~C_H_A_~_s ______________ _ 
l.~A A tH, 
9RA El"IARSP 
LIJA A EI\JARLF 
ORA A #$0\ 
STA A ENA~LE 
LOA A #1 
STA A r.HARS 
ORAB #ico 
l_l')A A A f)D~ 

STA A TRXOK 
ASL A 
AOD .A 
A r')I) A 
ASL A 
STA A TRXOK 

ALLOW HFC TO LINE SWAP 

SAY NEW SUN IS TN 

SA~ CMO RESP 
GET REAL AODRESS 
SAVE IT 
MIJl.,TIPU' RY 

3 AND •••• 
••• Aon s 
GET ti OF 500USEC 

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

1060 FC'3E 96 A3 
---~~~-------

U'lA A ENABLE: 
-----c--

1061 FCCO ~A 08 
l062 FCC.? 97 A~ ---
1063 FCC4 F7 ?,061 

O!H A #SOA E~~ABLF: RESPONSE 
STA A E:NA~LF 
STAB MEAl)cR 

1064 FCC7 20 A?. 
1065 

VERFIN ARA STRSYI\J START TTMFR •• LAST TIME 

* ------·--------· ·--·· 

* 

··-----· ----

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

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

-------------~ --------· ----~---------
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coo \311?. ,1 AN 27, 1 8£1 MMC Mn801/M6R03 MPU ASSEMBLER PAGE 3 Q 

tOnR ••••w•••~•~•••~••••~•••••~•~•••~••••••~••••••••••••••••••••* .0&9 .,, ENTER ~ERf Ol\J TRANS~ITTER Jf\lTEQRIJPT * -----~----

070 *·-----------·----~----------~~8•·~·~---·-~·---···--·-----·· 107t FCC9 gf:, 1 t SCIOT LOA _A SCICS CLEAR INT FLAr; 
____ _1_0 7 2 FCC8 go 0?, LOA A PORTt GET PORT STATUS -~--------··------

1073 FCCD 84 BF A r,.10 A #$RF P!ABLE XMITTF,:R 
,. O 7 a FCCF 97 0? STA A PORT1 

----- 1075 J:CO l qh Al) LOA A CHA~S IF 0 SEND C_KSM -- --·-----··-----·-

1076 FC03 27 1 7 RF.Q $NOCKS IF NOT OUTPUT 
1077 FCl)5 CF. 2061 NORMAL Ll:)X ttHEADER GET AODR RESP l3IJFF-" 
1 0 7 , FC08 l')f, AC 8I!'JX Ll)A R ~YTECT G~T POINTF.R 

-------~-----·-·· 

,.07C) FCl)A 3A A'3~ 
tOAO FCl"\R E~ 00 l_r)A B o,x GET DATA RYTE 
10~1 FCl)D QE, AE LOA A CKSM 

- ----------,--··------

10A2 FCDF 18 ~~A UPDATE CKSM 
10A3 FCF:0 q7 Af STA A CKSM 

___ __j__M/.J FCE2 D7 1 3 STA A SCJTX SEND THE BYTE OUT 
1085 F Cf. /-l 7A OOAO DEC C'"IARS AOO JtJ CKSM 
,. 0~6 FCE7 7C OOAC TNC '3YTECT POJI\JT TO ~IE X T O!\IF.: 
1087 r:cf" 20 De BRA VERFJN GET OUT -·------···---~-- ------,ose FCEC 0, 6 AC SNDCKS LOA A BYTF::CT WAS IT A CMO RESP?? 
,. oaq FCEE 81 01 CMP A #1 
,. 090 FCFO 26 OlJ 13\JE OKCKSM YESuFORGET CKS~ 
1091 FCF2 86 03 U)A A tt,;03 
1oq2 F Cr: !J 20 07 8RA NOCKSM 
1093 FCF6 f) 6 AE Ol<CKSM LOA B CKSM 

• t 09ll FCFB 50 I\JEr, ~ .095 FCF9 D7 , 3 STA B SCITX 
096 FCFA 8b 06 LOA A tt$06 

,097 FCFO r)', 1 1 NOCKS~ LDA 8 seres DISABlf TX INTERRIIPT 
1098 F't;FF C/J FR A r,._I() 8 #iF8 
t 099 FDOl r) 7 1 1 STA ~ seres 

------~---

\\00 F!"lt)~ 7E FCbD SCTQTI JMP STRSYl 

------ - -- ------ ---· 



CO O 1 3 : \ 2 J A N ? 7 , 1 8 (! MMC r-.-16 AO t / M h 8 0 3 ~1 PU A.SSE MB LE R P AG f. 3 5 

1102 ·---~----·---~-----~---~----~~~-~-~·······~·~~-~·"--~---·--· 
--~3,____ • 4•HVTE MOVE ROUT INES IISER 8V CA.LC * 
.. oa ·•••••••••••••~~P••·~~•••~"•~---~·~---~•w~•••••~•~•-•"•••••• 

1105 * 
_____ tLQ.LE..!lQ.b..._f _G__JLJ}_~_p V_U ________ L-D-[~) ---~o ~· ~x ------L-O_A ~I)~)(----------

1107 FOOR 00 EF STD xn 
l10~ FnOA ~c 02 Lno 

___ .. .1..1~- F nJ)_G______D n F~1 ________ . __ S T O ___ _ 

1110 FDOE 3q RTS 

1 1 1 t * 

;,>,)( 
X2 

__ LLlL FnOF EC O..fL ___ P~ ____ LQJl_ _______ JhJ~( ____ ~L~O~A~O~V _____ _ 

11\! FDtl DO E7 STD VO 
111« FOl3 ~C 02 LOO ?,X 
1115 Fnls ~~ Eq STD v2 
111~ F017 3q RTS 
11l7 * 

1 FS•ER 1 

_ ____ " _______ _ 

__ __j__LUL_f~ EC O O P V LA t -'~D~P------~O~•~X~----~L~O~A~O~A~C~-'~--------__ _ 
\11g FD1A no F3 STO AC10 
1120 FDIC fC 02 LDD 2,X 
1!21 FDIF ~OF, STD AC1? 
1122 FD20 3g RTS 
'123 
1t2ll F'D21 EC 00 
11 ~r; F02 3 !)I) EB 
1126 F025 EC 0;?, 

____ _1_127 F027 DO ff) 

"tl2A F02q 39 ·i~~ F02A. DC E7 
1I31 FD?.C EO 00 
113?, F'l">c?F r:>C 1:Q 
1. l 33 F'li30 E:O 02 
,.13lJ. F032 39 

* 
PVLA.? 

* 
PVSV 

PVX 

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

---------·-----

LOO 
STD 
LOO 
STO 
RTS 

LOf) 
STD 
LOI') 
STD 
RTS 

. -------·· --------

·--------··--·-· 
---------·-----

o,x 
AC20 
2,X 
AC22 

VO 
o,x 
V ?-
2, X 

LOAD AC2 

STORE V --··--- - ------·--- -------~~ 

I 
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cno 13:12 JAN 21,•Aa MMC "16~01/M6B03 MPU ASSEM!3LEQ PAGE 36 
tl 3b •----------------~-----------~~.~-·-~-·-·~·----"~•---------* 

-~;-------- : CAL.C •• UTILI7-f.5 cmrnrc ALGORTTHM TO CALCIJLATF 
~~9 * AZI~UTH A~O ELEVATION tr: POINTING QQ WlREWALK 

_ _1_1_~_0 _______ --~---- * ________ CO~MA\ID IS RE __ C_E_I_V_E_D _______________ _ 
* 
CALC £::flll * --·----- -~---· ---

* fQANSFER LATEST TARGET Tn WORKING TARGET 

* 
* 
* 
* 
* 

• 

1. t l.l 1 
\! 42 
1 1 IJ 3 
1 t 4 !J 

,1LJ5 
\ 1 46 •••••••••••••••••••••••••~•••~•••w.,•w•~••~••••~••••••~•••••* 
11 I.I 7 
1- , IJ A 
~ l 4C) 

11 f50 
1 ,. 51 
\152 
115~ 
, 1 5" 
I 151, 

FD3~5 
F036 
~f'.138 
l='l)~A 

Fl)3A 
r:nJf. 

---------

CF OOCF 
Ah 00 TXFfR 
A7 oc 
08 
~c OODB 
2f:i F6 

* 

l[) )( #TARGTX GET AODQ OF LATEST 
Ll)A _A (I , lC 

STA A 12, X 
l'JX 
CPX #TARGTX+12 
RNE TXFER 

CALCIILA'fE REAL TARGET VECTOR * 
l 1. 56 ------------------------.-,.-.--13-_ Z_:_T_Z_•_H_Z _______ _ 

FDllO CE 2071 LDX #HELJZ .. 1 
1157 
1158 
l 1 5q 
1 U,O 
1. 1 b t 
1162 

•
63 
6 I\ 

F043 
Fr)45 
Fl)lJ 6 
~DIJ8 
F!)tll9 

FOL.IE: 
F051 

AO 
l~F 
97 
CF. 
!H) 

CE 
BD 

CA qsR PVLY 
cu~ A 

E7 STA A YO 
OOE3 LDX #T70 
FF2B JSR SUB 

* 
00D13 t~nx #TXO *** Br: BSR PVLY 

-------------------------------------
11 b'i 
, H,6 
,. ,_,., 7 

1'68 
l 1 f,Q 

1170 
117 t 
117?. 
117 ~ 
11 7 ll 
1,.75 
\1 76 
1 l 7 7 
117A 
1 1 7 Q 

---LJ AO 

1 UH 
118? 

- l 1. A 3 
,,_All 
1 ,. 85 

• 

F'l)'-53 CE ?06R l_r))( #HEl.IX•l 
FD56 81) cg 1-3SR PVLA2 
Fl)SR lJ F CL~ A 
F059 g7 Eq 5T II A _AC20 
r: 1)'58 CE OOE7 L l)V #YO 
FOSE" fH) FS:-28 JSR SUR 
F06l CE 0008 U>X #TXO 
~ 0 ~ <l 8 f) C4 RSR PVSY 

* 
F06h CE OODF 1_nx ttTYO *** RY:TY,,.t-lY 
~ 1)6(J 80 Fn06 JSR PVL X 
FD6C CE 206E L[))( IIHELIY•l 

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

r:f'l,,F fl,!') A.7 ~sq PVtAl 
FD71 llF cu, A 

F()72 q7 F~ STA A AC10 
F07 ,, CE OOEF Lf)X t.f )( 0 
F077 90 FF28 JSR SUB 
l=07A CE OODF LDX #TYO 
Fn70 nc EF PVSX L_l)D )( 0 STORE X 
Fl)7F El) 00 ST[) o,x 
Ff)A1 QC F1 Lr, '1 ., 2 

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

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

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

----------------------------------------- -----·----··-
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COO 13:12 JAN ?7, 1 Rll M 1,1 C ~1 b R O l/ t,16 8 0 ~ MP lJ A S S E MB L E R PAGF :n 
Jl8~ F'OA3 En O? <;TO 2,X 

___ 87 * 

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

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

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

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

-·· -------·-- -----

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

.--



coo t3:J2 
11 8q 

Qt 

JAill 27, 1 84 

* 

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

M~1C '-11, AO 1 / Mf, 8 0 '3 MPII ASS f.MHL EQ PAGE 38 

r-1nRMALI7E TARGET VECTnR __ 90 

.192 FD85 COROTC ~ * SQRT( BX**?+ ~Y*•2) BO Ff.57 JSR 
1193 F088 #KO DIVIDE RY K -'-'---=---------=--------------------- -- --------- -CE FFEC LOX 
llQa FOAR PVLAl t:H) FnlA JSR 
1195 FORE A ij31 &I, f, 1.F l_DA 

llQ~ Fogo A ~Ve q7 F~ STA 
1197 Fnq2 OIVIOE pf) FF43 JSR 
11q8 Fog, #T70 CF 0 OE-~ L. n x 
119Q Fnq~ PVLX 6D Ffl06 JSR 

* 

1?00 F09~ COROIC K * SQRT( RX•*2 + 8V••2 + AZ•· f3 I_) Ff57 JSR 
1?01 FnqE #KO DIVIDE RY K Ct FFEC LOX 
1.20?. Fr'>A1 PVLA1 RF:SULT : ~AGNITllDE R -------'-----------'-'--------- --------

9 f) Fn 1 A JS!;' 
120~ F0~4 A ~33 8F, c 1 l. 0 A 
l?Oa FnA& A ovc q7 Ff:l STA 
1205 FOA8 nIVIOE --------"-------------'-------------"--------------'-'--------'-'----------

Rf) FFtn JSR 

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

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

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

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

------ --·------·------- ·-

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



coo t3:t2 JAl\1 

1207 
_.._()A 
.. 09 

1?. l O F'nAR CF. 
.. -12 11 F n AE: 8 0 

ti?12 FnBt CE 
121 3 FOB4 8D 

. __ 12J. lJ F nab c F 
,. ,? '5 Fl'.)Ac;I Rr) 

1216 Ff")'3R Cf 
.. _l 2 1 7 F I) 8 F R 0 

1218 FOCI CE 
1? 1 a F11C lJ 8'1 
1i?20 F=QC6 CE 
1221 r:nc9 A'i 
122i? FOCB C~ 
1223 FDCF so 
1i?20 F"l)'11 CE 
12?5 ,:;'01')4 ~[) 

····-·--··--·-·--·~--·· -·-········-····---- ·---········- ··-··-· ···-···. ·---

27, 1 84 PAGE 39 

•···········-----~-------~------------~~-~----·--~·--·--·-·· • AO!) f\J(1RMAJ,.JZfD VECTnRS. ,OBThJN REAM POIMTHJG VECTOR * 

·-~·······•·~······~--~·········~~-~······~~~········~---··* 
OOE7 LOX t1Y 0 NOR~-1AL IZE 62 
F 1)_1 A-·---- ________ _J] P. p \/1 A ! 
OOE~ L.l".IX t!T10 

2n 9SR nJVO!. 
2005_ ·---·-- ·····-···--.LOX._. ____ ti SUN 7 • 1 . AOD NORtULIZEn SUM VECTnR 
·33 RSR AOf.'101 B7+~l 
OOE 3 t n )( Ii T l O STOk'E fN Tl 
FD2.L . . ·----··-· ---·-J s Q ·-·-- -·-- PVSY 
OODF LDX # T Y 0 N()R\1AL l 7E AV 
tr:i 9SR nrvo1 
2002 l n k' #SIINV•l Ano NOR~!ALIZEn SUN VECTOR 
~3 9SP ADDO!. BY+SY 
OODF L D lt #TYO 
F1126. JSR PVSY 
00OR L. 0 )( #TXO NORi1-1Atl7E 8X 
on ~ s '? OIVDt 
1 f:F F 12~b FOnb ~CF ___ _ ____ ____LllX l:ISIINX • 1 ADD rJ ORM AL I Z f n SUN VECTOR 

1221 r:ooq ao 
1228 FDl')8 CE 

__ ..u_2g r:f)l')E f31') 
1230 FOft ?0 
\?31 

. _ll3? --· ---· 

•

- ?.33 
31! FOE~ AD 
3':i FOE:6 86 

1236 Fr'lf8 97 
1237 F"Of.~ Rn 
\238 F!)f.fl 1Q 
123(.} 
1240 f:l)E£:: ~D 
\?/Jl Fn!q /JF 
1;.>a2 i::nF2 97 
1 2 l.l 3 i:: 0 F I! C F: 
1 ?lJ4 Fl)I= 7 9r! 

! 2l.lS i::-ni:- ,- 3q 
12tH, F(')FP F\f) 

1 3 
OODF 
FOOn 
1 8 

• 
* 
* Fnon nrvo1 

1F 
F~ 
Fl=' lJ ~ 

• 
FD21 A onrH 

E:R 
OOE7 
FF1D 

5 6. CALC1 

~SR ADl'}Ot 
v)X #TYO 
;JSR PVtX 
8R 4. C.AtC\ 

JSR PVLlt 
LOA A #31 
ST~ A ovc 
JSR OTVIOE 
IHS 

JS~ PVLA2 
CLR A 
STA A AC20 
U)X #YO 
JSR ADD 
RTS 

nSP COROIC 

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

LOAO VY IN y 

CALCULATE AZIMUTH ANGLE 

---------·-·-~-·····--~···~··-··--· 



COO 13:12 JAN 27,'84 MMC PAGE an 
1 ?.4A 

~;~. % FA -1;;;;;.;;;.;~;~~~;;;•••••;:;~~:~.:~::.~~~.~=~=~=.:~==•••••••••••= 
125~ FOFF D6 Fg LDA A TH? 

- -------------- - ----- ------ ------- -- ------- ----------- --------~-- .. ---·- ---· -~----·--- ----
1251 FEOl no FC STD AZ CALC•AZ 
125'1 FE:03 g3 9E sur~ n AZABS C UR R F NT A Z P r, S f\i • 
J?55 FE05 ?A 01 RPL 

-- ---------------- ---------------- - ------------------ - --------------------------
1256 FE07 4~ roM A 
1257 FE08 81 40 CMP A U$40 
,2sR FEOA 20 OF ~LT AZOK 

·--------------- ---·------··---- ---- RRIF OJFF 11 LT.180 [)f::GREES 
1 ?59 FEOC 96 FC L~A A AZ 
1260 FEOf 2A 01 ~PL *+3 
1261 r:e:10 1.n COM A ABS 11 VAL 11 CALCAZ.HJ•RVTE 

--------··-·--- --- -----
1?62 FEtt Bl ~O CMP A H$?0 
1?63 FE13 2D 06 ALT AZOK 
1264 FE15 g6 FC LOA A AZ 
1265 FE17 8B BO A~D A #$80 
!26~ Ft1q 97 FC STA A AZ 
1267 Fft8 AZOK EQU 
1?66 Ff.1~ CE FFEC LOX 
12&q FElE 9D FD18 JSR 
1270 FE21 Ab 1F 
1271 Ff:23 97 F9 
127?. F!:25 RO FF43 
127~ FE28 CE OOE3 
1274 FE?.9 ~O FD06 

•
75 F[~F BO 27 
7(:, Ff.JO 96 FA 

I277 FE32 D6 F() 
~.278 F!:~IJ ('I) FE 
1?7<;1 
1280 
1281 

STA A 
JSi:;, 
I. f) l( 

JSR 
C\SR 
I_ DA A 
Ll)A f1 

srn 

tO(O 

PVLA 1 · 
11:51 
DVC 
f)JVIOE 
tHZO 
PVLX 
CORDIC 
TH3 
TH;;> 

n 

BRIF CANNOT GEN ANOTHER 

AZ +OR• 360 DEGRFES 

DIVIDE VECTOR BV K 

CALCULATE ELEVATION ANGLE 

1282 FE3b R6 206~ LDA A STATUS+1 HAVE 1AJE LOST COMM?'? 
128'3 FE3q 81 1C r.~1P A #Ste IF----sn-.-.nONT POST RESU[T~~-
li:8£1 FE3~ 27 14 9EJ,l t=:NDCLC ••• AND GET OUT 
1285 ~~3n qh A3 LnA A ENABL~ GET ENARLE STATUS 
,~?_P._6_F_f_3_F~8-l.t_l.l_O__ 4 IIJ O A # =$~tl~O-----ccl~5~C~A~L~C~ UP O A T f II l LO w E O ·n 
1.287 FE:41 ?7 Of ~E'1 E"Jnr:LC IF NOT •• ~UG OUT 
t288 FEt.13 r:,r FC trio AZ IF so •• PASS RE'.SlJLT 
12S9 FEn5 C4 FC ANO H - #$FC STRIP OFF 2 LS RITS 
t290 FE47 FD 2075 STO CMOAZ •• TO MOTOR 
!~qt FE4A DC FE LOO EL DO THE SAME WJTH ELEVATION 
129? FE 4C t7I--F_C _________ ,,_-N~')-H- ti.CSFC STR I-P OFF 2 LS RI TS 

1293 FEaF FD 2077 STO CMDEL 
1 ? q 4 F F. 5 t 7 F O O 8 A fl\!n C L C C 1 .. Q S Y I\J C 

---1?~FE5l1 71:--F~66 ,P-1P WA~JT~r~~---8~_-A-CT( ru-CALC WAJl-

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

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



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

COO 13:12 JAN ?7, 1 A4 MMC PAGE 
l ?-g7 

qB ·------------------~----------~--------~----~---········~-~• • C OR n l C A R C T .A "' r. A LC 11 L A T T ON R O I ! T J N f. 

99 
130 r, 

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

_ 1~0l __ FE57 ___ 1JF __ 
* 
CORDIC 1':LR A ______ C_LEAR_ TH(TA 

130? FESS 97 F7 
1~0' Fr:5A 97 FA 
1300 Ff.51'." q7 FQ 

STA A THO 
~TA A THt 

STA A TH2 
LOA A X3 
ll M I r. 0 R X 1'1 

- ---------------· 

X NEGATIVE? 1305 FE5E Q6 F2 
1306 FE~O ?8 OC 
1307 FFJ,2 Ab 21') CORVI'! _I __ n_. /1. __ A ___ #_$_?_0_~---~·_1(~), _THETA: q_l_) -----··-----·---- -·----

1308 Ff-64 97 FA 
130Q FE6h CE OOE7 
1310 FF.6~ ~D FF02 

5 TA A TH3 
LOX #YO 
JS~ TWOC 

1311 FE6C 20 QA 

1312 FE6E 86 EO 
131.3 FE70 'H FA 

BRA CO~Il'l TO INITALIZE 
CORXN LOA A #$EO YES, THETA =•90 

STA A ___ T_H_3 ______ _ 
1314 FE72 CE OOEF 
,315 Ff.75 RO FF02 
13!6 F~78 7F OOFB CORIN 
1317 • 
13U~ FE7B 
1319 Ff.7E 

CE OOE13 CORLP 
C6 04 

13?. 0 FERO 
1.321 FE80 A6 Oll 
13?2 FE82 A.7 00 

-- 1323 FE.AU 08 

.24 FE65 '5A 
.. -25 FE86 26 F8 
132~ ~EA8 CE OOE7 
1327 FEAR C6 Oll 

CORAX 

tl)V #XO 

JSR TWOC 
CL'-' LC 

LO)( #AC20 
LDA 8 #IJ 

-------
J::QII 
t !) A A 

5 TA A, 

IN lC 

nFr:: 11 
A"iF 

------
L n It: 
LOAR 

* 
l! , X 
n, X 

CORAX 
ttY () 

tJ '4 

132A FE8D CORAY ~')II * 
13?9 FEBO A6 00 
t330 FE8F A7 or:: 
1331 FEgt 08 
133_?._F_F __ q-?-.. -5-A ______ _ 

1'.Pi3 FEq3 26 FA 
1330 FE95 CE OOF3 

----
LDA A 

STA A 
I tJ Y 
nEr:: R 

'- n x 
UH Fl 
~E:i:l 
RSR 

1335 Ffq8 ::H, FB 
t33E- FEgA ?7 oq 
1337 FEqc AD 72 
1338 FEgF CE OOER 
13'3c;i FEAl D6 FP 

------·--~-------··--
l nx 
LfH fl 

0 , X 
ic,x 

CORAY 
ttAr:1" 
LC 
CORXX 
SR 
#AC20 
LC 

PUT lC TN Y ACCUMULATOR 

PUT YIN i ACCUMULATOR 

GET ~HTFT COll~JT 

SHIFT CO\JI\IT::O? 
"10, SHIFT X ACCU RIGHT 
GET SHIFT CC1UI\IT 

t'340 FEA3 8n 68 RSR 
13a1 FEA5 CORXX fqu 

SI-? 

* 
Sl-ilFT Y ACrtJ RIGHT 

_____ C_A_l_. C-U l A -T ~ - "\JEW X 

13U2 FEAS CE nrEF LOX #XO 
1343 FEAB 96 EA LDA A Y3 Y l.T O? 

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

1344 FEAA 28 04 A~! COPXS 
13a5 FEAC 80 6F 95q AOn I\J[), ADO ACCUX TO X 
13ll~ FEA~ ?O 02 ~RA CORTH 

-----
----------------------------•----~ ------s-------•-------



con 13:12 JAN ?7,'A4 
1347 FEBO BD 7q CORXS 

__ 3_~_~ _____ F_E_B_2 coqrH 

MMC ~6R0]/MbA03 MPU ASSEMHLER PAGE 
RSQ 
E:Qll 

LDlC 
LOA B 

SU8 YfS, SUBTRACT ACCUX FQOM X 
* CAl.CULI\J~ Ml:W THfTA 
HAL.PHA 
LC OETERMJNE OPfRAN~ AOORESS 

42 

.. ..,. FF.82 CE FF98 
. _ SO r:ER5 D6 F!:3 
1~51 FE:R7 Ct on 
\352 FERq 20 05 
1353 FE8R CE FF8? 

CMP_R __ 
ALT 

fl 1 ~·---------'-S_H_O_R_T_C O "I$ T_ !_"'J TS?? _____________ _ 

L !) X 
LOl'JG 
ttALPHA? 
SHOQT ____ !_35lJ FE"3f 20 01 9QA 

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

1355 FECO 58 LOfllG ASL >i 
l35~ Ff-Ct SA SHORT 6SL H 
1357 FEC2 ~A ARX 
1358 FEC3 AD F01B JSQ PVLAI LOAD OPEPAND INTO ACl 
l~Sq FEC& n& FB LnA ~ LC GET ITER COUNT 

__ 1'----. 3_6_0 __ F~E_C_8_C_1_0_1) _______ r._. \.1_P_~ ____ tl _1 _3 ____ P_o_r_. N_T_lc._"'_JG TO SH ORTS_?_. -._~ -----
1 3 6 t FE C A 2 0 0 4 q LT fl.JU C L MS NO • • 0 0 "'' T CL R MS 8 I TS 
1362 FECC 4F CLR A YES •• CLEAR MS BITS 

__ 1363 FECO ~F Cl~ R 

136fi FECf. OD F5 STD ACt2 
1365 FEOO CE OOF3 NOCLMS LOX •ACIO 
136& FE03 96 EA LDA A Y3 
1~67 FEDS 24 02 8PL CORTA 
136~ FF.D7 80 2g 8S~ TWOC 
136g FE09 CE OOF3 CORTA LDX #AC10 
1370 FEDC 80 3F ~S~ AOD 
1371 FEOE CE OOF3 LDX UAC10 
1372 FEE1 EC 00 L"O n,x 
1373 FEE~ EO 04 srn 4,X 

Y I~ T O? 
YES, NEGATE OPERANO 

ADD OPfRANn TO THETA 
PUT RESULT TN THETA 

~-7
7

~.- :EEEEi:;
7
_ EC O? LDD 2, ~ 

~, ~ ~D 06 ST_n ____ ~_-_,x ___________ _ 
137~ Fffq CORVY EOU * !':ALCULATE NEW V 
1377 FEEQ CE OOE7 LOX ~yn 
137A FEEC Q& EA LOA A Y3 -----
137q FEFE 2A 04 9PL CORVS Y GT O? 
1380 FEFO 8~ 2A 9SQ ADD NO, ADO ACCIJY TO Y 
1381 FEF2 ?O 0? ARA CORNX 

--i3A? FEF4 80 35 CORYS QS~ sua YES, SIJBTRI\CT Acr.uv F~OM V 
1383 FEF6 D6 FR CORNX lDA ~ LC 
1384 FEF~ 5C TNC R 

--------------- ·---- ----------·------------- -------------------------------------
' 385 FfF9 Cl tn CMP ~ 
!38& FEFA 27 12 Rf~ 
1387 FEFO 07 F~ STA~ 
13AR FfFF 7E FE7R COPTE JMP 

-----·-·--------

• 

~$10 
PT S l( 

LC 
CORLP 

RETURN •• SAVf A BYT~ 

no IT AGAJI\I 



coo 13:t?-
1'390 

--~ 

992 

JAi\! 27, 1 84 

* 

13q3 * 

~&B01/~&A03 MPU ASSEM~LER PAGE 

MATH llT!t!TV $118R01JTlNFS 

____ l3g£1 FF02 _!WO_L __ ~- e:rrn * NEGATES A FOIJR BYTE WORD 

13q5 FF02 Cb 04 LOA H Ii 4 

,~9~ FF04 OC CLC 

* 

t J97 _ FF05 ~__b_ OO __ TWOI.1, _______ UH_ A ___ tJ.'--'0=-------------~-~------------------------

~ 39A FF07 A2 00 SRC A O,X 
13qg FFOq A7 00 STA A 0,X 

08 ____ 1~(l-~F_F~O~B~~--
~401 J:'FOC 
1 «O;;? C:-FOD 

-~003 FF"OF 

140S 
1406 FF10 
1 /JO 7 FF11 
1/JOA C:-F 13 
~aog ~F15 
1410 FF 1 7 
1 a 11 FF1q .12 FFtA 

1. 3 FF\C 

r, A 

2F-t rb 
3q 

FFJO 
oc 
f:,1 03 
~6 02 
Ii& 01 
t-i6 00 
5A 
26 F4 
3q 

---- JNX 
r) E: r: A 

8NF: rwnct 
RT~5)( ~HS 

SR EOII * 
etc 
ASQ "3, )( 
ROR 2,X 
ROI;! 1 , X 
Q(Jq 0 , )( 

DEC 13 
81\if SR 

PTS 

SHIFTS WORD AT LOCATION IN --~--~ 

')( REGISTER RIGHT NUMBER OF 
BITS SPECIFIED I r.J B 

REGISTfR 

~~---~----

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

-----------------------------~---~------- --•-"·---

1415 f'F1D 
14U, FF 1 D Cb 04 
1417 FF1F oc 
l llt 8 FJ':20 
1111g FF20 4 f, 00 
1a20 FF22 Aq 04 
1 a ?.1 FF2£i A7 00 
1422 FF 2,-, OA 
11123 FF,?7 5A 
\ li?ll FF2R 26 Fb 
11!? 5 S:F 2 A 3q 

------

• 

ADD 

ADDLP 

E rll_l 

LOA 8 
* 
#l.l 

ADDS TWO WORnS THAT ARE 
IN CONSECUTIVE LOCATIO~S 

-------------------
THE RESULT IS LEf:T 11\J THE --CLC 

• r°Jl.f • LOWER AOORESR WOQD 
I_ f) A A o,x 
f\ oc A 4,X ----~~-----~---~---------------

~TA A o,x 
TNY 
()Er. 13 
R ~'1E AO!)LP 
~TS 



COO 13:t? JAN 27, 1 84 
1a21 FF2B RUB 

-~--~~~ o_u __ _ 
~?9 FF2D OC 

1IJ30 FF2E SURLP 
-- __ _1 l.l_ ~-' _F_F Rf_l\ 6 0 0 --- --- ---- ----- _ 

1 IJ32 FF30 A2 04 
,a3~ FF3i? A7 00 
1/J3iJ FJ:3tJ nA 
\ IJ35 F'F 35 5A 
1436 FS:-36 26 Fl, 
1437 FF3_~_3_9 ____ _ 

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

1439 FF39 SHL 
t lJ a o FF 3q Cb 04 
1 ll 4 1 FF31:) oc 
1 lJ LI 2 FF"3C SHLLP 

-ft.143 FF3C 69 00 
11JlJ4 FF3E 08 
1 IJ4'5 FF3F 5A 

MMC ~h801/~16f\03 MPIJ 

F-:rlll * 
LOAR #4 
CLC 
EQU 
LDA A 
S8C A 

S T A " 
INX 
OE:!': 8 
RI\Jf 

RTS 

£~11 

LDA 8 
CLC 
~".JU 
QOL 
TNX 
OEC B 

* o,x 
4,X 
0 • )( 

SIIRLP 

* o,x 

ASSEMBLER PAGE an 
SUATRACTS TWO WORDS IN 
THE INDEX REGISTER. 
THE QESULT IS LEFT IN THE 
LOWER AnORESS ~o~o 

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

----------- ----·-----------·--·--

LEFT SHIFT WORD ONfe ijJT 
------

! tJ tH, FF40 26 FA 
------,c--c=------,-----=---------------- ----------

R NE SHlLP 
11.11.17 FF lJ,? 39 PTS 

---.--

• 
------------------- ----

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

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

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

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

---------------- ----------------·-··--------~------------------- -·--·-----.. 



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

COO t~:12 JAN 27, 1 8/J 
t lHJC~ 

-A;.~i 
~5? 

_____ _1 IJ 5 3 _ --- -----------
1 IJ 5 lJ 

11J5S 
1l15b 
11J57 
1as~ 
1 lJ 5 Q 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

MMC "-H,801/M6803 MPll ASSEMBLER PAGE IJ5 

OIVISIO~ ROUTINE - VERSION 1 • 0 * --

THTS ROUTINE OTVIOES T\AJO 3~ RtT OPERANOS WHOSE * LOCATIONS ARE SEQUENTIAL JN LOCATIONS AC ANO OP, * SUBROUTINES USEI): * -----
SHt - LEFT SHIFT CONTIMUOUS 1'l()R D * SU9 - SU8TRACT WOROS * 
ADO - AOO iA!nRDS * ---~ 

THF RESULT IS LEFT t tJ Mr) * THE 0 IV l 11E COUf\JT JS SET AV THE CALLING PROGRAM. * 
fl "' I') STORED 11\1 nvc. * ------------ - -----------

1/JbO 
1 '-H, 1 
1.tJh? 
1463 
1 lJ6tl 

·---~---·-~···············•·~-~··········~--~---~--~-----·•* 
* FflJ3 OJVlDE F rJ 11 * FF43 ll F CLR A CLEAR r;JUOTENT 

FF44 5F CLQ B 

1_/J_~_i; ____________ ~-- -------------------------FF/J5 I) I) E7 STD MQO 
1116 fol 
1IJ67 
1/J',A 

1IJ7?. 
1ll73 
1111« 

·t1J75 

•
7':t 

'/J 7 7 
1 lJ 7 ~ 
1 lJ 7 Q 

ta An 
I llA 1 
\llA2 
t(J 8 3 
1_ /.J A IJ 

t lJ 8 i;; 
1 /J8b 
l tJA 7 
t48A 
148Q 
1 IJ 90 
,.,J9\ 
1 il92 
11-'93 
1/J9a 
1495 
! lJ96 
'l.1()7 
1 ll9A 

FFIJ7 1)0 

FFllCJ Cb 
FF4A D7 
FF lJO 9& 
FF/JF 2A 
F'J:"51 CE 
i::F54 81) 

FF5b 78 
FPSq 96 
FF5~ 2A 
FS:-5() CE 
FFf,0 8D 
Fr:f:,2 78 

FF65 r.F 
FF68 AO 

FF6A CE 
FF6f) AO 

Ft=6F CE 
FF72 8D 

FF 7 ~J 25 
i::F 7f-i CE 
FF79 80 
FF7R 9~ 
FF7f) 8A 
Fr:7F 97 
FFA1 20 

FF In CE 

E:q 

* 
tJ 0 

EB 
F2 DJVTA 
08 
OOEf 
AC 
OOEB 
F6 DIVTO 
OR 
OOF3 
AO 

OOER 
* OOEF DIVST 

Cl 

* 06E7 D.IVLP 
CA 

* OOEF 
C5 

* OD 
OOEF 
80 
I: 7 
01 
E7 
oc:; 

* 
OOEF nIVAO 

STD 

l_D A R 

STA R 
LOA A 
~Pl ----
Ll)X 
~sq 
ASL 
LDA A 

9PL 
LnX 
q SR 
ASL 

LOX 
BSR 

-----------
LI) X 
RS~ 

L n x 
F3SR 

-~---·---·---- -
RCS 
LI) x 
~3 SR 
LOA A 
Q~A A 
STA A 
SRA 

LDX 

MQ2 

tt $ ao 
AC20 
AC3 
OJVTO 
ttACO 
TWOC 
AC20 
OP3 
nIVST 
#OPO 
TWOC 
hC20 

tiACO 
SUB 

ttMQO 
SHL 

#ACO 
SHL 

DtVAI) 
#ACO 
SUf:\ 
MQO 
tt$01 
MOO 
DIVS 

#ACO 

TEST FOR NEGATIVE OPERANDS 
CHANGE IF NEGATIVE AND 
LOAD AC20 WITH APPROPREATE 
SIGN 

START OIVISION 
SUBTRACT OP FROM AC 

SHIFT QUOTFNT LEFT ONE BtT 

SHIFT DIVIDEND LEFT ONE BIT 

nrvIDENO NEGATIVf ~EFORE 
SHIFT? 
I\JO, SURTRACT 
SET BIT t OF QUOTENT 

YES, Af)O 

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



COO t:H1? 
149q FFA6 

i;n o 
AA 

.. i:;02 FFRR 
150~ 

-- -------------·--------
1 so a FFAn 
t505 FFAF 
1506 FFql 
l 507 FF9l! 

!50A 

JAN 
Fm 

7A 
26 

qf, 

?A 
CE: 
Rl"I 

1 50Q FPn :1,q 

?7, 1 8tl 
q5 

* 
OOFB OtVS 
nn 

* -----·· 
ER 
06 
OOE7 
Fr:02 

.,, 
nrvR 

M~C 
RSR 

!.1 b A O 1 / M 6 A O 3 MP IJ A S S E MAL ER 
ADO 

----------------------------------· 

11Ec 
8NE: 

LOA 
HPL 
L ox 
JSP 

RTS 

A 

nvc 
ntVLP 

AC20 
ntVR 
#MQO 
TWOC 

NE)(T ITERATION 

CORRECT S!G~ 

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

PAGE 46 

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

• 

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

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

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

• 



COO t3:1?. JHJ 
1511 --~~-~ ---------

1 5 !, ll 

27, 1 Rt.I 

* 
* 
* 

w,,c M(,80 \ /MbF403 MPU e-ssEM13LER 

coqotc ANGLE COEFFICIENTS FOR 
ARCTAN C.UCULATION 

t 'S t5_ ---------~---- _ * __________ tJ OT E : All SPECIFIED LS•BYTE FIRST•• 
1 51 ~ • MS•HYTE LAST ••• 
l 5 l 7 • 

PAGE 47 

* 
* 
* 
* 
* 
• 

, 5~1J3 ____ -----------s--------- ----- •- --- ------ __ '.'9_ .. __ • ~- .. - • .. ·---- • --~-,---- • ·- .............. ...... •'!II--~- .. -... •• 
1 S \ g FFgP, ALPHA EOU * 1,20 * 

_______ 15_2J __ FFgA 00 _ CT_fi_____ i o Q__,__j_O o , $ o o , -~ 1 f) $ 1000 0000 t.iSOEG. 
FFQq 00 
FF9A 00 
C:-F<Hl 1 0 - --- --------- ------~ 

152i? FFqC RF FCA $8F,$02,$72,$0q $ 0972 028F 
FF go 02 
FFgF 7~ 
FFq·F' oq 

152~ i::-FAO 2E FCR $2F,", ,;gc, $FO, $04 $ 04FD gc2F. 
r; FA 1 C?C 
&:"F A2 Fl"l 
C:-F A 3 Ol! 

--- ___l 15 2 ll Fr: A a fa f r.q $EA,$8R,$88,$02 $ 0288 88EA 
r:FA5 AA 
F'F A 6 8A 
FFA7 0 c> 

·1525 FFA8 A2 FCR $A2,$86,$45,$0l $ 01 ll 5 86A? • Fr:A9 86 
FFAA 45 
FFAB 01 

152b • FA C Ft FCB $Fl,$ER,$A?,$00 $ OOA2 E11F t 
,= r: Ar, l::B 
r=r=AE A2 
FFAF 00 

\527 FFR2 ALPHA2 EQIJ •+2 
152A FFBO OF FCR $0F,$78,$51,$00 $ 0051 7ROF 

FFR1 7q 
FF!'\2 51 

··--·--·-------

FFR3 00 
1s2q FF8lJ 2H FCl-3 ~2R,$8E,$28,$00 $ 0028 RE2R 

C' r; R,. 5 RE: 
---· --------- ~-----·--·--· ----- -- -·-- ---· 

FFB6 28 
j::'Ff37 00 

1530 FFl3H 2A F CR. ,; 2 A , $ 5 F , $ 1, l! , 'l; 0 0 $ 00\4 5F2A 
- ---------

C:-t='A9 5F 
FFRA 1 ll 
FF8A 00 

---------~-
1531 FFBC q7 FCH $97,$2F,$OA,SOO $ OOOA 2Fg7 

l:F'3f) i?F 
FF qF,,; OA 

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

·-
--- ----- -- - -------------- --- -- ------- ------------------------"-------------

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



-----·-- --- ---------

COO 13:12 JAN ?7, 1 84 'H,801 /1-1E,l\0"3 MPII ASSEMHLER PAGF ll8 

FFBF' 00 

-~tr Y~------------------FC f3 -·· ,;_c C ,_$17, $0 5, $0 0 --

J:F"C 2 05 

~ 000, J 7CC 

FJ:C3 00 
-------~--------·----- ---·---- ·------------ ----·- - ------------------- -- ---·-----·· ---· --- ___ ,, --

1,33 FFClJ Fb FCB ~F&,$AR,$02,500 $ 0002 ARE& 
l='r:C'5 RA 
FFCF:- 02 

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

1534 

1535 

153h 

1537 

----1.2_38 

1s3q 

11'540 

1 541 

.LJ2 
1 ,ll"~ 
1 544 

t '5lJ5 

\ "iLJ(, 

1,1J7 
--------

15lJ8 

\ 5 lJ 9 

t ,so 

1551 
1 '552 

------ ·--~-

-------

FFC7 
FFC8 
i:'l='C9 

00 
F3 
ll5 

FCA $F~,$4S,$0l,$00 

------- --·--- ---- - -------·-----

J:F'C,~ 
i:-r:cq 
r:s=r::c 
i:-s:co 
FF'CE 
FFCF 
FFl:HI 
F J:' I) l 

FFIJ2 
FJ:J)3 
FFl)LJ 
FFf)5 
FFl">E, 
FFr)7 
FFl')A 

0 t 
00 
FA 
A2 
70 
51 

HI 
30 
OA 
18 
or; 

FCR $FA,$A2 

FCB ~7r),551 

FCR 

FC~ 

FCR 

$30,504 

~C FCR 

$18,$05 

$8(,$02 
---------

FF09 
FFOA 
Fr;:'!)13 

FFDC 
FFl)f) 

FFl)f 
f:'Ff)F=" 
FFE' 0 
f='Ff 1 
r=-r:r-::2 
i:-r: F3 
Fr:[o 

02 
{J~ 

OJ 
FCR 

FCR 

FCR 

FC8 

t 1J F CA 
00 
OA 

$A3,$00 

$14,$00 

~ 0001 45F3 

$ 0000 A2FA 

~ 0000 5170 

~ 0000 288f 

$ 0000 1 llSF 

$ 0000 OA30 

$ 0000 051~ 

$ 0000 O?RC 

$ 0000 0146 

"I 0000 OOA~ 

$ 0000 0051 
-----------

$ 0000 002q 

----------
$ 0000 0014 

-~--- ..... ----- -----------

'B 0000 OOOA 
--------------~- ---·--·--·-------·----------------- --·- -- - ·----~···-- -

s=r:~c; 
FFft, 
FJ:E:7 
FFfR 
l:'F F: q 

F'FfA 

00 
05 
00 

FCR CI\O,,~oo 

03 -- FCR - $0~,SOO 

00 
01 FCR 

q; 0000 0005 

~ 0000 0003 

$ 0000 0001 
--00_____ ------

FFEH 
* 

FFf.C KO l="C~ 
FFFf> 
FFEE 
FF!:F 

-------------- ·-------- --

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

--- -----------------·-



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

COO 13:12 JAN ?7,'~4 MMC '·1o8n\/M6RO~ 1"1Pll ASSE'1BtER PAGE I.IQ 
1553 E r,Jr) 

• ---~$ V MR OL. TA 8 L f ___________ _______ _ ____________________________ _ 

ACOUNT 0091 ACn OOFF AC1 OOFO AC10 OOF~ AC11 OOFI.I 
_A_C_l_~ ___ O_O_F_5 __ A_C13 _O~O_F~~--A=C_2 _____ 0_Q_F_t __ A_C_2_.0 ____ 0_0~E_B __ A_C21 __ O_O_E_.C ___ _ 

AC22 ODED AC23 OOEE AC3 OOF2 ADD FFtn ADOnl FDEE 
ADOLP FF20 ADnR on~7 Aoni FRIO ALPHA FFg8 ALPHA2 FF82 
APO ,,J q T _F_R_F_8 ___ A_S_T_I I_C_K. 0 0 ~ C f. Z _O_O_F_C __ A_l _A _8_S ___ O_O_R_E __ A_Z_B_A_Z _______ o_o C_Q _ 
A7.'H 20t-i8 AZCP OOCI.I AZMOTR F861~ AlMIJTH FA8F' AZNC OOC3 
AZOK FEtR AZPOS 2061.1 AZVAR FA76 BINX FCO~ BVTECT OOAC 
CAL. C T_X __ F_C_A_f_ .. _ CAL C 1 -- -- F IJ FR r._~ _Al_ .. _r. ____ r=_D_3_3 __ C_A._L_T_X_1 __ F_r_, A_6_. __ c_c_w ____ F_8_7_E __ _ 
CCWA F8Et CHAR~ OOAO CHD!R FBCC CK8 FAFg CKELM FA40 
CKINO FA.Rn CKIN!T r:qno c~ • VSA FAFS CKOVS8 F80~ CKSM OOAE 
CKW~t Fql.ll CKW~~ Fqqn C~WW3 FQ59 CKWW4 F965 CLOSS OOA6 
CLRFRZ FR~8 CMn ~050 c~• AZ ?075 C~OEL 2077 CMOOUT FC~l 
c~os 20\3 CMOT 2012 C~f)WJM 20tC CMDW1V 2020 CMDW2M 202~ 
CMD~2V 2020 CMDW~M ?036 c~o~~v ?03A C~DW4M 2043 CMDW4V 2047 
C• RAX FE80 C0QAY--F-E8D coRnIC FE57 CORIN FE78 CORLP FE78 ___ _ 
coqNx FEF& CO~TA FEnq CORTE FEFF CORTM FEB2 CORXN FE6E 
CORXS FERO CORXY FEAS CORYN FE62 CORYS FEF4 CORVV FEE9 
C OU I\J T H O O O q C OUN T L n n O A -c=--r-1""'M:-:-F=-_ --=-=--=--8-=r:=5--=c-,--w,---------;:F::-:~:;:--:7=-1.-(l -c-=-w,---,--A----=F--=g-=n--=n----
D DR 1 0000 QD~2 0001 OEATM FA10 QECODE F92C OECOOF F9A5 
OECX FB0a ~JQEXT F8E3 QJVAD FF83 DIVD1 FnE3 DIVIDE FFa] 
01 V LP FF 6 A D l v R --F F g 7 -f)~! v-c-s-=-=-r -·-=r:=F-6-=5-~,,~I-V~S,---------=F-=' F~B=--B-.. -,--[) ~I c--v=-T-A---=r=-=F~a~o----

• 

TO FF5CI OSACLC FA2F: DVC OOF8 ECOUNT 0063 EL OOFE 
85 once ELBAZ OOCA EL~Z 20&A ELCP OOCf ELEVTI\J FAA2 

C:LMOTR FB6R E:LNC oocn ET:-POS-- 2066 ELVAR FA7E E'I\JAl-31...f OOA3 
E~ARSP FC~C E~OCLC FE51 E~OQO FARA ESTUCK one& FMSGI~ FC79 
FREEZE OOR9 FR7A7 OOC2 F~ZEL OOCC GCMDO FC60 GCMryl FC58 
G C l'vl f) 3 F CS C G CM I) ll ~F~C-t.l-,,--r;~c M-=--r:,=5--=F~c-a-=2--G~E~T=-Ac-cOc-cR=---~F~S 3=. ~S-~G=E=l-C~M--=-o---ccF~C~3~C,------~ 
GETDAT FC76 4EADfR 20~1 HELIX 20~C HELlV 206F HELIZ 207c 
MJ FBqA HITOOG F~7~ rc~t OOOD ICLO OOOE I~C~ FB08 
INIT7 FROO IOVEC OOA~A-K~O -FFEC LC OOFq LO FR02 
LONG FECO t,~ASKOK F9i?l "-1ASK ()OAF ~COOE 00A6 MCOUNT OORO 
MOTOR ~q1a ~OTQfT FRA~ MnTR F~70 ~OTSP FREA MOTWD OOA5 
MOV F~3F UQO OOF7 ~,1 OOE8 MQ2 OOE9- MQ3---~o~o=F_A ___ _ 
MSAVE OOR8 ~EAR FA70 ~EWOAT F971 NEXVEC OOA8 NFJN FA72 
NMOVE FA56 ~nc FrAO ~• CALC Fcgc NOCKS~ FCFn NOCLMS FEDD 

_i"J_O_I_l\_fl) ___ F_A_r_J 8---"!-1 r-J R-. -M-A L ------~CI) 5 /J ri ~-s V_P ___ - -~-9_8_0 __ O_C_H_I ___ o __ 6-6 e O,:: U) 0 0 n C 

OKCKSM FCF& OLOAZ 00~9 OLOfl noes OLDNEW FB3A o 0 o OOF3 
QP1 oor=a 1P2 OOF5 0P3 OOF6 PASSIT F9AR PIACSA 5002 

---,P=-I-c-Ac--C=-s-=-R~_ --5 0 0 3 P I A D n A '5 0 0 0 pfi n O 11 5 0 0 1 P I A l O A 5 0 0 0 P I A I OR 5 0 0 1 
POI~T FA3h POINTt F43n P • PTt 0002 PORT2 0003 Pb~ER F8AQ 
PRET FRFE PTRTN FASF PVLAl FD18 PVLA~ F021 PVLX FOO& 
DVLV FDOF PVSX F07D PVSV FD24 PVX FD]O RAM 0080 
qo1 FAnq QEADE FA~& qnMRAM 001a qsvPf Fq97 RTS~ FFOF 
SCEXIT F920 seres 0011 sctnR FC03 SCtOT Fccq SCIO F8FF 

~S~C~I~R~~~,--~0~0~1~0---~~c~r-=R-X--~o~n1a scrrx 0013 SCTqTr F~fij SETTT F9ijA 



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

coo 13:12 JAl;J ?7, 1 8ll 
SETUP FA3E SEfvHI 

~F8A2 SLOSS 
- F-F 1 o STACK 

,TOPtT FBB4 STnPt? 
STRSYN FC68 STRSYt 

---------
SUN)( ~000 SlJNY 
TARGTX OOCF TI\RGTY 
TH1 OOF8 TH2 

-----------
T,~OCL F-"F05 T110C 
T)(O OQl)R TYO 
UPJNIT Fq1:5 UPSUN 
VERIFY FC8A 'lo/ A TT C 
XSTAT F~28 )( 0 
VO OOE7 V 1 

•NO UNOEFTNFO SYMBOLS 

• ~w f. RR OR t. I 1\1 ES 

• 

• 

FClF 
00AS 
OOA2 
FB8f. 
FCbO 
2003 
oorn 
OOFq 
FF02 
OODF 
F"9~F 
F .0.6f, 

OOEF 
OOEi:\ 

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

MMC 1H'l 8 0 1 / M 6 8 0 -3 MDlJ ASSfMF\LF.P PAGE 50 
S...fL FF39 ~Ht.LP FS::3C SHORT FEC1 
s l\ll)C Ks FCEC S"'JD~Efl Fgqo SPEED FBAB 

- --- ------ - ----- ·--------

STAQT i:: 880 STAT!:J F883 STATUS 2062 
STOP FIH2 STRDEC F'8C5 STRSUN FC63 
STTTt ~qc1 SUB FF2A SUSLP FF2E 

---···-----

SWJZ 2006 sv~,c 008A SYSCLI( Fe-,o 
TAQr;Tz oon7 TCSQ ooo~ THO OOF7 
Tl-"3 OOFA TOHFC FClJA TRXOI< 00A4 

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

TitCQP F8F;"O TXDSA F8C~ TXFE:R F036 
rzo 0 o E :C UP4E Fl\22 1.JPA7EL FA13 
IJJ:>TARG r:q~b \/f.CTOR 20'58 VERFl\J FCC7 

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

'~AITI F 81, 0 lr.,1u FC?;:t )(~I,. S::-82_~ 
l( 1 oor:o )( 2 OOFt )( 3 OOF2 
Y2 OOEq Y3 OOE"A 

---- --·-------------

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

--·---··------------------------ ----

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



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

COO \3:t2 JAN 27,'80 "'1"-1C 1"1080 l /MnR03 MPII ASSEMBLP~ PAGE 51 

--l~N SYMBOL REFERENCEn ON LtNE(S) 
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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, "10-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 been 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 11 

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~( 
Melvfn W. Frohardt 
Solar Programs 
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.'LY TO 

ATTN OF 

MAY 1 7 19B4 

Doug Elliott, DOE/Barstow 

U.S. DEPARTMENT OF ENERGY 

memorandum 

suBJECT Patent Clearance for Two Software Source Listings Developed by Martin Marietta Cor
poration for 10-M.Je Pilot Plant Project under Contract DE-AC03-80SF10539 

ro Roger Gaither, DOE/SAN (OPC) 

• 

• 

Enclosed are two documents - software source listings for the Pilot Plant heliostat 
controllers (.1-lCs) 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) 11HFC Software Source Listing; Version A02 11 

DOE/SF/10539-15 (STMP0-565) 11 HC Software Source Listing; 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 "additional data" 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 
:__, ,;;_:: :.r:z.:. the SOW calls for privision of "program sources in machine-readable 
form", r1ncJ th.at this should be adequate, since MMC.:had not indicated this material 
as reserved in any \'lay. 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 the111 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 iof-ee any problems, or if you 
need any further information . 

I , 

r2t-.?2 Attchs.: 1) DOE ltr. 12/6/83 
2) MMC l tr. 1/30/84 

Encl s.: 2 Source Listings, w/Forms 70/RA-426 

cc: M. Lopez, DOE/SAN ( FGS) 
T. Belt, DOE/SAN (OPC) 
W. D. Matheny, TIC Document Control 
M. Soderstrum, Burns & McDonnell 

S. D. Elliq,tt, Jr., Director, 
DOE Solar One Project Office 



• TO: 

DEPARTMENT OF ENERGY 

SAN FRANCISCO OPERATIONS OFFICE 

CONTRACTOR REQUEST FOR PATENT CLEARANCE 

FOR RELEASE OF UNCLASSIFIED DOCUMENT 

Roger S. Gaither, Asst. Chief for Prosecution 

Office of Patent Counsel/Livermore Office 

P.O. Box 808, L-376 

Livermore, California 945S0 

Prime Contract No. 

DE-AC03-80SF10539 
Subconrract No. 

( N/A) 
Report No. 

DOE/SF/10539-15 (STMP0-565) 
Date of Report 

FROM: DOE Solar One Project Office 
Post Office Box 366 October 1980 

-• • 

• 

Daggett, CA 92327 Name & Phone No. of DOE 
Technical Representative 

S . D. Ell i ot t, Jr. 
( 619) 254-2672 

1. Document Title: 

"HELIOSTAT CONTROLLER SOFlvJARE SOURCE LISTING: Version All-Barstow" 

2. Type of Document: ~ Technical Report, 0 Conference Paper, 0 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 {routine) 

would be desired. 

SENDER IS TO CHECK BOX #4 OR #S BELOW. 

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 

document except as stated below: 

a. Attention should be directed to pages ____________ of th is document. 

b. This document describes matter relating to an invention: 

1. Contractor Invention Docket No. __________ _ 

11. 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 conrractor: 

D has been granted, D has been applied for; or D will be applied for ________ (date) 

s. Thi~ uocument is being submitted, but no review has been ma~l oP1iiiis document for possible inventive subject matter. 

6. Remarks: Return clearacne and review copy to Project Office at address above 

Reviewing/Submitting Official: Name(Print/Type)s. D. Elliott, Jr., Director 

TO: 

FROM: 

Title 

C

~~fice 
Signature __ .__ ... ~:c.=-....c...-""'-''""'~""'=C>""-t~r--d6~'"'"i,~-=~~""-==------ Date May 17 , 1984 

INITIATOR OF REQUEST 

ASSISTANT CHIEF FOR PROSECUTION 

Office of Patent Counsel/Livermore Office 

D No patent objection to above-identified release. 

D Please defer release until advised by this office. 

Signed------------------------------- Date Mailed -----------

1 DOE OFFICE OF PATENT COUNSEL (OPC) 
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U.S. DEPARTMENT OF ENERGY 

memorandum 
Mtf'LYTU 
ATlN of Doug Elliott, DOE/Barstow 

sus.1Ecr Archiving of DOE Contractor-Generated Software at National Energy Software Center 
at Argonne National Laboratory 

• 

• 

re 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" 
iD_ total and in assembling it for transmittal to NESC for distribution on request 
to future inquirers. I will be 11 researching 11 the mechanisms for such transmittal 
with SAN's Technical Infonnation Coordinator, Don Holz, ascertaining the fonnats 
and quantities involved, and setting up the process for those items that may not 
become available unt~l after you and I leave the site this Fall. Your help in 
this activity will be greatly appreciated. Q' 

cc: Mike Lopez, DOE/SAN (FGS) 
Don Holz, DOE/SAN (ISEA) 

' r, (} I} ~7/ 
.")c,l~G~ 

S. D. ElT~tt, Jr., Director, 
DOE Solar One Project Office 
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ARCO Power Systems 

7061 S. University Boulevard 
Suiie 307 

Littleton. Colorc:cio L'..!122 

Telephone 303 7S2 1317 

May 22, 1984 

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, 

(/. 
s A. Kaehler 
er of Engineering 

JAK/dt 

• 
/,=i(.C,.i:1 ":'i-A 
lf-2:3_-
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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 

Reply to: 

DOE Site Office 
Post Office Box 366 
Oaqqett, CA 92327 

DECO 6 1983 

Subj.: Closeout 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" - if not, let me kno\'! and I will send you one), and we 
and TIC anticipate a substantial nu~ber 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 qreatly 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 P-rel. Design: 

o A "Final Invoice", to be submitted to Sonia Jackson, with copy to me; 
0 "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 Therrna l 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 Pl ant Preliminary Design Review"; 

- MCR-79-1302, "10-MWe Solar Thermal Pilot Plant Final Design.Review {2 Vols.) 11
; 

- 40-0-500-4P, "10-MWe Solar Thermal Pilot Plant Phase II q&M Equipment"; 

- 40-0-500-6P, 11 10-Mvle Solar Thermal Pilot Plant Phase II Planning." 

. . . 
DE-AC03-80SF10539, Collector System Phase II 

o "Final Invoice", to Sonia, copy to me; 

o "Assignment of Funds and Rebates", to Sonia; 

o "Contractors Release", to Sonia; 

0 "Contra,ctor Request for Patent Clearance", to me, for: 

- MCR-79-1352B{ "Quality Assurance Plan for 10-MWe Phase II Collector .. 11
; 

_ MCR-80-1304, 11 10-MWe Solar Pilot Plant Collector Subsystem Safety Plan"; 

- MCR-81-1331B, "Hazard Analysis for 10-MWe ..• Pilot Plant"; 
- 40-0-500-2P, 11 10-MWe ... Pilot Plant Phase II Mfg. Plan, Rev. 211

; 

- MCR-80-1341A, "10-MWe Collector Sybsystem Software/Firmware Functional Req 1 ts. 11
; 

- MCR-80-1362, "System Description Document, Collector Subsystem ... 11
; 

MCR-80-1376t "Heliostat Stimulator Operators• Manual"; 

- MCR-81-1708, "Operation Instructions, Heliostat Field Subsystem ... 11
; 

- MCR-81-1709A, "Maintenance Instructions, Hel i ostat Field Subsystem ... 11
; 

~TR-81-1769, 11 
••• Collector Subsystem Functional Test Report"; 

- ,·,CR-81-1770, "Supplemental Spares Plan, Heliostat Field .•. 11
; 

- i,iCR-80-1377A, "Software/Finnware Design Specifications ..• 11
; 

- fiCR-82-1701, "Control System Theory of Operation"; 

- Drawing Set, as Identified in "Drawing Tree 400500 5132701n; 

- 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 1 ts. 11
, 40M500-1T, "Installation Instructions", 

40M500-2M, 11 Canti ng Procedures", 40M500-5P, "Acceptance Plan", MCR-80-
1361, "Collector System Functional Test Plan", and MCR-81-1715, "Col
lector System Integrated Acceptance Test Plan." 

* Current copies of these four items are lacking from the Project files; your as
sistance in obtaining at least one copy of each will be most appreciated. 
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Drawinas: 48'.·:500 5132788, "Ad~:::iter Plate/Control Arm Heat 1ool", li0!·:51JD 5132771, 
''Field Cantina 1ool'. 2nd ~C~500 513277G, "Drive Unit Checl:out Consoh" . 

• 
hile these items are not carried in the current version of the Bibliography (none 

Jf the P1ant as-built drawings nave been entered as yet), many, if.not all, of thew. 
may be expected to be of interest to the solar corrununity. 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 f onn), you may combine many of the above by simply clearing the "Drawing Tree'', 
with its contents. 

If you need the other closeout fonns cited above (your Contract Arlministration 
staff should·h~~~ 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 fon-.rard 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 all cleaned up, and 

• 
a compreh~nsive _package of P~oject documenta!ion (cu~rently, over 550 documents, 
plus <lra~1ngs) into the archives. If there 1s anything further I can do to assist 
you in this effort, please call on me. 

-' 

• 

Encl.: DOE Proj. Ofc. l tr. 6/25/83 
P~tent Clearance Req. Fonns 

cc: H. C. Wroton, MMC 
Sonia Jackson, DOE/SAN {CM) 

C1elyy~-··, 
S. D. ~iott, 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? 



DEPARTMENT QF ENERG;Y 
SAN FRANCISCO OPERATIONS OFFICE 

· CONTRACTOR REQUEST FOR PATENT CLEARANCE 

FOR RELEASE OF UNCLASSIFIED DOCUMENT 

SAN FORM 70 10/80 

Prime Contract No. 

DE-AC03-80SF10539 
Subcontract No. • f; "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 945S0 
DOE/SF/10539-15 ( STMP0-56 5) 
Date of Report 

FROM: DOE Solar One Project Office 
Post Office Box 366 October 1980 

"," • 

• 

Daggett, CA 92327 Name & Phone No. of DOE 
Technical Representative 

S. D. Elliott, Jr. 
( 619) 254-2672 

L DocumentTitle: 

"HELIOSTAT CONTROLLER SOFTWARE SOURCE LISTING: Version All-Barstow 11 

2. · Type of Document: XX Technical Report, D Conference Paper, D Journal Article, D Abstract or Summary, 
D Copy of Oral Presentation, D Other (please specify): ____________ ___,. __ 

3. In order to meeta publication schedule or submission deadline, patent clearance by ____ (,_r_o_u_t_i_n_e_._) _____ _ 
would be desired. 

SENDER IS TO CHECK BOX #4 OR #S BELOW. 

4. l 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 

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. __________ _ 

ii. A disclosure of the invention was submitted to DOE on ______________ (date) 

111. A disclosure of the invention will be submitted shortly (approximate date) 

iv. A waiver of DOE 's patent rights to the contractor: 
• has been granted, • has been applied for; or • will be applied for ________ (date) 

Y~ 5. This document is being submitted, but no review has been ma~l ofliliis document for possible inventive subject matter. 

6. Remarks, Return cl earacne and review copy to Project Office at address above 
j 

Reviewing/Submitting Official: Name (Print/Type)s. D. Elliott, Jr. ' Di rector 

TO: 

FROM: 

, ~~j ce D,re '-""Ma ...... y _, ......,z , ........ J ...... q....,[1Ll_. _ 

Title 

Signature 

INITIATOR OF REQUEST 

ASSIST ANT CHIEF FOR PROSECUTION 

Office of Patent Counsel/Livermore Off.>( 

~ No patent objection to above-identified release. 

2 COPY FOR CONTRACTOR'S (SENDER'$.) Fl Ll=S AFTER OPC REI.EASE 
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U.S. DEPARTMENT OF ENERGY 

OAT[ .;f JN 11 1984 ,.ro memorandum 
A .. , .... 01 S. D. Elliott, Jr., Director, DOE Solar One Project Office 

susJEcr Submission of Documents Prepared under Martin Marietta Corporation Contract 
DE-AC03-80SF10539 for TIC Processing 

• 

• 

10 William D. Matheny, DOE/TIC Document Control 

Enclosed ai·e two copies of documents as indicated below for TIC processing, ac
companied by DOE Fonn RA-426: 

Primary Document No. Secondary No. Brief Title 

DOE/SF/10539-15 (STMP0-565) 11 HC Software Source Lis ting: Version All. .. 11 

Copies have been separately provided to DOE/SAN Office of Patent Counsel for Pat
ent Clearance (Attch. 1), and to the Nati.onal Energy Software Center (Attch. 2). 

Encl.: 1 Document (2 copies) w/ Fann RA-426 

Attch.:l. 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., Dire r, ._ 
·:DOE Solar One Project Of' ice 
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DOE Form RA426 
(10/80) 

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/ 10539-15 (STMP0-565) DE-AC03-80SF10539 UC-62 

4. Title , 
"HELIOSTAT CONTROLLER SOF1WARE SOURCE LISTING: Version All - Bars tow" 

5. Type of Document ("x" one) 

~ a. Scientific and technical report 

0 b. Conference paper: Title of conference-------------------------,------------

Date of conference ________ _ 

Exact location of conference __________ Sponsoring organization---------------------• c. Other (specify planning. educational. impact. market, social. economic, thesis, translations. journal article manuscript, etc.) 
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. 
~ c. Two completely legible, reproducible copies being transmitted to DOE-TIC. (Classified documents, see instructions) 
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): 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. D e. to those listed in item 13 below. 
IX! f. OthertSpecifyl Archive/issue on request 

8. Recommended Announcement ("x" one) 

00 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. D 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? ~ No D Yes If so. identify page nos. ____ _ 
Has an invention disclosure been submitted to DOE covering any aspect of this information product? ~ No D Yes 

If so, identify the DOE (or otherl disclosure number and to whom the disclosure was submitted. 
Are there any patent-related objections to the release of this information product7 ~ No D Yes If so, state these objections. 
Does this information product contain copyrighted materia\7 ~ 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? [j( No D Yes If so, identify the page numbers ___ . 
("x"' one O a. DOE patent clearance has been granted by responsible DOE patent group. 

DIJ 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 _ _.....lQ...,_ __ Nu"1ber of coD;es distributed outside originating organization ____ ..,_ ____ _ 
13. Additional Information or Remarks (Continue on sepa,ate 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 .ox 366, Daggett 92327 ( 619) 254-2672 
Signature 

Date MAY l ( ]984 
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DATE 

-'lE.TO 
AT"" OF 

SUBJECT 

TO 

• 

• 

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 (heliostat) subsystem at the 1o~fvll..Je 
Solar Thermal Central Receiver Pilot Plant ("Solar One"): 

OSTI/TIC Doc. No. Title 

DOE/SF/10539-14 "Heliostat Field Controller Software Source Listing: Version A02" 

DOE/SF/10539-15 "Hel iostat Controller Software Source Listing: Version All-Barstow" 

Thw first document is a listing of the software developed for programming of the 
sixty-four field control microprocessors used in the collector subsystem, each of 
which controls up to thirty-two individual heliostats. The second document provides 
the programming for the 1,818 individual heliostat 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 and 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~A-pu,r~p-o~s~'--;---'~~=---~~==~=-=;-;:;-

cc: M. Lopez, DOE/SAN (FGS) 
W. Matheny, DOE/OSTI 
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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, Sui-te 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-MWe 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 t~C, 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 Soft1\lare Center at Argonne National Laboratory; rather than make you take 
the added time to go through these sources, I have 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 su9gest 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 Softv1are Source Code Listings 

cc: Duncan Tanner, SNLL/Barstow 

Sincerely yours, 

Q~f ~ -
S. D. Elll1ott, Jr., Director, 
DOE Solar One Project Office 
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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. t 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 
publication 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, 

lh~I!~, 
Margaret K. Butler. 

Enclosures: 
As stated 

Operated under contract for thr Office of Scientific and Technical Information, lJ. S. Department of Energy, 
by Argonne National Laboratorv and supported by funds provided by the Nuclear Regulatory Commission 

/ 

.. 
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oi En:rgy 
~Vash!rigtori, D.C . 

SUBJECT: COMPUTER SOFTWARE SHARING 

~OE 1360.~ 

2-2-83 

1. 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 management 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, 
AND 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. 

b. DOE 1340. lA, MANAGEMENT OF PUBLIC COi'-1MUNICATIONS PUBLICATIONS, AND SCIEN
TIFIC, TECHNICAL, AND ENGINEERING PUBLICATIONS, of 8-25-82, which prescribes 
policies, standards, and procedures for effective management of DOE 
publications. · · 

c. DOE 1360.1, ACQUISITION AND MANAGEMENT OF AUTOMATIC DATA PROCESSING EQUIPMENT 
AND RESOURCES, of 8-9-78, .which establishes Departmental policies and 
~r0cedures 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 unc1assified informa_tion. 

e. DOE 1360.3, AUTm1ATIC DATA PROCESSING AND DATA COMMUNICATIONS STANDARDS, of 
3-27-79, which establishes Department\"/ide policy for the development and 
implementation of Dep:irtmental ADP and data communications standards. 

f . .Federal Property Management. Regulation, 41 CFR Subpart 101-36.16, Federal 
Softwar~ Exchange Program, of 6-78, which provides policy and procedures 
describing the Federal Software Exchange Program, the reporting of corrmon
use ADP soft1t1are to the Federal Soft\-,are 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, ,-.:hich 
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 1s an 1ntroduct1on 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 
groups 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 
corrrnon 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 DOE-contractor 
operations that co 1l ect, test, announce, and pro vi de 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. ODE 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 soft\•Jare by individuals, other than 
authors, in computer environments different from that in which the soft\•1are 
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 withi~ the 
Federal Government. DOE complies with this regulation through the operatio~ 
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 effi ci enci es over the 
alternative of the Federal Software Exchange Program having to collect 
software from each DOE organizatiQn 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 usuallybcated 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 determining 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 
a,,'rl the National Nuclear Data Center of Brookhaven National Laboratory. 

6. POLICJ[S. 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 software. 

7. RESPONSIBILITIES. 

• 
a. Director of Administration, develops policies for computer software 

sharing by DOE and.its contractors . 
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• b. t,',anager of Technical Information Center . 

• 

(1) 

(2) 

(3) 

( 4) 

Provides funding and programmatic direction of the National Energy 

Software Center to achieve effective software sharing. 

Deve1ops procedures for collecting. announcing, and disseminating 

computer software developed or acquired by ODE and its contractors. 

Integrates the announcement and disse~ination functions of the 

National Energy Software Center into the Departmentwide technical 

information program conducted by the-Technical Information Center. 

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. 

(l) 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 softl-1are centers coordinate their 

activities with the National Energy Software Center to minimize overlap 

of software offered and foll O\·.' policy regarding computer software 

sharing and dissemination. 

8. PROCEDURES AND REQUIREMENTS. 

• 

a. Before developing new computer software, DOE organizations and contractors 

are encouraged 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 softviare developed under Departmental sponsorship and 

rel~ased 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 Ins ta 11 ati on Representative Gui de." Softviare summaries 

shall be supplied for DOE-sponsored software that ha~ not been sent to 

the National 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 and contractors upon request provided that a 

copy is submitted to the National Energy Soft\'iare Center at the same time it 

is submitted to the iequester. Software will ~e provided to contractors 

under this provision only for use in perfoming contract functions. 

( 
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5 (and 6) 

d. Dissemination outside the Department sha11 be through the Nationa1 Energy 

Software Center or through the appropriate DOE-sponsored specia1ized 

computer software center. Requests from outside the Department for DOE

deve1oped computer software shal-"r--be· referred to the National Energy 

Software Center or to the appropriate DOE-sponsored specialized ccm1puter 

software center. 

e. DOE-sponsored specialized computer software centers shall keep the 

· National Energy Software Center informed of any computer soft\'1are that 

they disseminate. 

f. Before disseminating, transmittin-~, or using computer software, DOE 

organizations, National Energy Software Center, and other DOE computer 

software centers shall ascertain that such action is consistent with DOE 1 s 

rights to the computer soft\'1are. In cases where there are restrictions 

against further dissemination of soft\·tare, appropriate agreements from 

recipients prohibiting such further dissemination shall be obtained. 

g. Requests for exceptions to these requirements shall be sut~itted to the 

Manager of Technical Information Center for approval after coordination 

with interested Headquarters organizations . 

'.IILLIAt·! S. HEFFELFINGER 
Director of Administration 
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~ ABOUT THE 
r:%{M TECHNICAL INFORMATION CENTER 

The Technical blonnation Center in Oak Ridge, 
Tennessee, hfil been the national center for scientific 
and technical infonnahon for the Department of 
Energy (IX)E) and its prede,..,'"'eSSOr agencies sine:€ 
l 946. In developing and managing DOE's technical 
information program, the Center places under biblio
graphic control not only DOE-originated information 
but also worldwide literahm; on scientihc and techni
cal advances in the energy held and announces the 
source and ava,iia.bility of lhis information. Whereas the 
liierature of science is emphasized, coverage is 
extended to DOE programrnatic, 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
formahon via computerized retrieval systems and 
announcement publications s'.Jch as abstracting jour
nals, bibliographies, and update journals. Direct 

® UNm:P STATES DEPARTMENT OF ENERGY 

Donald Paul Hodel 
Secretary 

Martha 0. Hesse 
Assistant Secretary 

Management and Administration 

William S. Heffelfinger 
Director of Ad.In.inistration 

Joseph G. Coyne 
Manager 

Technical Information Center 

access to the Center's most comprehensive data base, 
the Energy Data Base, is available lo the public 
through commercial on-line bibliographic retrieval sys
tems. The Energy Data Base and many of the Center's 
energy-related delta bases are available to DOE offices 
and contractors and to other government agencies via 
DOE/RECON, the Department's on-line information 
retrieval system. The Center has developed and mai...'1-
tains systems to record and communicate energy
related research-m-progress infonr,ation. to maintain a 
register of DOE public communications publical:Jons. 
tc track research repor! deliverables _from DOE con
tractors, and to test and make available DOE-funded 
computer software programs with scientihc and man
agement applications. The Center also mai...'1tains o 
fuli-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 o! continual development and evalua
tion of new information products, systems, and tech
nologies. 

NATIONAL ENERGY SOITW ARE CENTER 

The National Energy Software Center (NESC) al 
Argonne National Laboratory is operated for the DOE 
Technical Information Center to effect the s.~a.ring of 
computer software for DOE offices and DOE contrac
tors. NESC has four responsibilities: ( 1 ) operation of a 
softwa."€ information and resource center for acquir
ing, processing, announcing, and distributing DOE
sponsored computer software and data compilations; 
(2) acquisition for DOE use through the exchange 
process, announcement, and distribution 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 ogencies, foreign organizations, and 
private sector U.S. commerce and industry in compli
ance with federal laws and regulations. 

NESC is the successor to the Argonne Code Center 
established in 1960. 

Prepared by the 
Technical Information Center 
U.S. Department of Energy 



• 

• 

• 

This book.let 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. D£83003194 
[Report No. DOE/TIC-l 1469{Rev.l)] 
from the 

U. S. Department of Energy 
Technical Information Center 
P. 0. Box 62 
Oak Ridge, Tennes.see 37831 
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Printed in the United States of America 
USDOE Technical lnlorm111ion Center, 0dk Ridge, Tenneaiee 
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San Francisco CJpe, d~; .. ':::-- Ui; ,. " 
1333 6roaav, a\ 

Oakland. California 9461:2 

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 Recomrr:endation Regarding "Heliostat Controller Software 
Listing" and 'IHeliostat ltield Controller Software Listing", Contract DE-AC03-
80SF10539 

Dear t-1s. 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 infonnative about NESC's functions, about which we had heard very little 
previously . 

Your suggestion about preparing an NESC Summary and obtaining machine-readable 
tapes is well-taken. In this case, hov,ever, it \<JOuld appear that the software, 

~being designed for a unique application (in the sense,that another user would 
probably prefer to develop his own program), as yo~ state you at' first thought, 
is adequate in its present fonn. Frankly, the submission was made to comply 
with the requirement that NESC be provided \vith a copy of any soft\-.,are distri
buted outside the project. \·le 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 provided. Since that time, we have not had, nor do we expect, further re
quests for this material. 1n 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 recorrnnend that \'le simply leave things as they are. 

Thank you once again for your help; I wish you and NESC success 1n your endea
vors. 

cc: M. Lopez, DOE/SAN (FGS) 
D. Holz, DOE/SAN (ISEA) 

Sincerely yours, 

Gbl!z) D1icr~ 
S. D. Eniott, Jr., Director, 
DOE Solar One Project Office 


