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PURPOSE. 

The intent or this document is to provide a functional description o~ 
the se~ial data rero~matte~ equipment, and· to enumerate it's capabil­
ities and uses. 

INTRODUCTION. 

The Fedel'al Aviation Administration <FAA> has, since 1979, been 
engaged in the test and evaluation <T&E> or three sensors built by 
Texas Instruments. Inc.· To date, Mode S beacon and search ~adar 
baseline tracking capabilities have been esta~lished. Limited data 
has been collected, however, on the performance of other systems that 
will eventually utilize Mode S surveillance ·data whep Mode S is 
implemented. It was decided that a test efrort was required 
to investigate a prototype interface between the Mode S sensa~ 

and the automated radar terminal system <ARTS IIIA> utilizing 
the Mode S surveillance data to estaDlish tracking performance 
of the ARTS IliA. The ARTS IliA system wa; selected since it will 
be one of the primary users or Mode S surveillance data. 

Mode S integ~ation with the ARTS IliA will be implemented in the field 
in two phaes. In the initial phase, modifications to the ARTS IIIA 
ope~ational software will be minimal. The ARTS IIIA will receive scan­
to-scan uncor~elated ~eports f~om the Mode S sensor and perform all 
t~acking functions. In the second phase. hardware and software en­
hancments will be developed to allow the ARTS IIIA to take advantage 
of the more accurate sensa~ data and the disc~ete addressing functions 
de~ived from the Mode S. The ARTS IIIA will also receive track data 
f~om the Mode S while retaining its own track files to maintain ground 
speed and position prediction information on aircraft. 

The T&E ef-Fort scheduled to beg~n J_anurary 1983 will .Pocus on evalua­
ting the initial interface between the Mode S sit~ and the ARTS IIIA 
system for the fi~st implementation phase. To accomplish this 
it was determined that a special piece of test equipment was necessary 
to satisfy the surveillance interface requirements set forth in this 
effort. Although the 'Formatting and Dissemination' runction of the 
Mode S operational software could be modified to meet these require­
ments it would take a substantial programming erfort to do so. In 
addition, it was desirable to have greater flexability to modify the 
formatting and dissemination routines quickly ir it became necessary: 
The serial data reformatter equipment was designed and fabricated for 
this reason. 

The serial data reformatter equipment modif1es the current surveil­
lance interface between the Mode S sensor and the terminal automation 
test facility <TATF>IARTS IIIA system. This new interface is similar 
to an interface that is planned during the initial Mode S implementa­
tion phase. The Mode S surveillance data will be rePormatted similar 
to common digitizer CCD-2> format. modifi~d for use by terminal 
facilities. This format will be refered to as the CD-2/Air 
Su~veillance Radar <ASR-9> format within this document. Two real 
time quality control targets <RTGC's). one beacon and one search, 
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will be disseminated each scan at predetermined positions. In 
addition, status messages will be disseminated at random inter­
vals to the ARTS IliA to deminstrate sy~tem software recognition. 

RELATED DOCUMENTS. 

a. DABS/ATC Surveillance and Communications Message Formats, 
.FAA-ER-80-14, April 1980. 

b. ModeS/ARTS IliA Interface Testin~ ?ro1ect Plan. 
CT-82-100-119LR. 

DESCRIPTION OF EQUIPMENT. 

The following paragraphs provide a runct1onal description of the 
serial data reformatter equipment. 

GENERAL DESCRIPTION. The serial data reformatter equipment is a dual 
channel serial data reformatter with self diagnostic capability. It 
was designed and built by personnel of the FAA Technical Center to 
support Mode S/ARTS IliA system integration tests. In general. the 
serial data reformatter equipment will r~ceive and send serial 
data over a standard EIA-RS-232C or MIL-STD-188C interface. 
Programs resident in firmware enables the reformatter equipment to 
accept serial data formatted, as specified. in report No. FAA-RD-80-14 
and reformat the data as descriped in appendix A prior to retransmis­
sion. A moduler block diagram of the reformatter equipment is shown 
on figure 1. Detailed logic schemetics for each module is provided 
in appendix B. 

The reformatter equipment is physically housed in a chassis which 
mounts in a standard 19-inch rack. The chassis includes a ten unit 
card cage. D.C. power supplies. and a muffin fan for cooling. As 
shown in figure 2 the front panel is divided into three principle 
sections. Two sections labled channel 1 and channel 2 are basically 
identical. Each section has an input connector and an output 
connector compatible with the existing 25-pin cinch connecters or the 
sensor and modems. Four identical connecting cables, 10 foot in 
length. are provided to simplify the installatiGn of the equipment be­
tween the sensor's two surveillance output ports and the digital side 
or two modems. Each channel has two line indicators, one indicating 
the presents of the modem clock and the other indicating activity on 
the data line. Also included is an 8-bit light emitter diode <LED> 
display for on-line monitoring of each channel's status and operation. 
The third functional section enables an operator to run off-line 
diagnostic and simulation routines. This section consists of an 
8-bit LED display. 16 address switches. an address mode control 
switch, system reset button, and the system on/off power switch. A 
detailed description o~ the unit's operation is given in appendix E. 
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SERIAL DATA REFORMATTING CHANNELS. The serial data re~ormatter 

equipment consists of two independent and identical serial data 
reformatting channels. Each channel is made up of two modules 
T'e~ered to as the 'proce·~sing ,· module. a.nd the 'input/output' < I/0) 
module. Each module is ~~~ricated on its own logic card. Refering 
to figur~ 3, the functio~ai blocks of the processing module are the 
microp~ocessor unit, · 4K of erasable programmable read only memory 
<EPROM), lK of random access memory <RAM>, and interT'upt handling 
contT'ol logic <not shown on the figure>. The functional blocks of 
the I/0 module aT'e the serial input and .serial output shift regis­
ters, parity checker, parij:y generator, ar.d two peripheral interface 
adapters for servicing da~~ transfers between the processing module 
and the shift registers. The channel per~ormance monitor, an 8-bit 
LED display, is located on the_ front panel of the reformatter. 

The I/0 module provides the interface link between the serial data 
input stream and the processing module, and between the processing 
module and the serial data output stream. It receives a clock from 
a MODEM ~nd uses the clock as the basic timing source for receiving 
and transmitting data. Mode S data is received serially by a serial­
to-parallel shift register. ,The data is shifted through the register 
in one bit steps every modem clock period. An input service request 
<input 1nterT'upt> is generated for each modem clock period and sent 
to the processing module for service. An output service request is 
geneT'ated for each 13-modem clock interval and sent to tne processing 
module for service ~s well. Reformatted d~ta is loaded into a 
paT'allel-to-serial shift register and is shifted out at the same 
modem clock rate. 

The processing module performs all the tasks necessary to convert the 
Mode S surveillance output port to one compatible with the ARTS IliA 
surveillance input port. The processing module initially intercepts 
and stores all Mode S surveillance data in RAM. After a complete 
message is received the processing module determines whether the 
message will be purged or reFormatted. In addition, it is tasked to 
output a simulated status message at random intervals, approximately 
one per scan averaged over a long period of time. The channel 
per~ormance monitor provides the following information when the 
channel operating software is running. 

DO Channel synchronized to Mode S data stream 
01 - Incorrect Mode S message detected 
02 Reformatted Mode S data being disseminated 
03 Mode S message parity error 
D4 No Mode S messages detected 
D5 Beacon/Search RTGC toggle - on for beacon/off for search 
06 Software interrupt detected 
D7 - Currently unused 

CHANNEL REFORMATTING SOFTWARE. The channel reformatting software 
consist; of the Tollowing thT'ee maJor routines: 

Input Service Routine <ISR> 
Output Service Routine (QSR> 
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Data Reformatting Routine <DRR> 

1. Input Service Routine - The principle functions of the ISR is to 
synchronize to the input data stream, detect and store all incoming 
messages, and notify the DRR that a complete message is available for 
processing. This routine is executed each time an input service 
request is received from the I/0 module. Listings for this routine 
along with the following two routines is provided in appendix C. 

A flowchart of the ISR is presented in figure 4. During initial start 
up. the ISR examines the input data stream, ~ach modem clock interval 
in search of an idle character. When an idle character is detected, 
a flag is set indicating that the ISR is synchronized to the input 
data stream and a bit counter is initialized to zero. The bit counter 
is incremented for each input service request until a count of 13 is 
reached, indicating that a new frame has shifted into the input shift 
reglster. The bit counter is set back to zero to repeat the sequence 
for the next frame to be received. At this time the ISR examines the 
frame to determine if it is another idle character or a message 
header. If the frame is an idle character no further action is taken. 
If -the frame is a message header, the ISR presets the frame counter 
equal to the number of Frames contained in the message. An idle 
character is stored in the input data buffer prior to the message 
header and the frame counter is decremented. The frame counter is 
decremented .for each seceeding frame stored until it reaches zero, 
indicating a complete message is stored in t~e input data buffer. At 
this time, a sequence-complete flag is raised signaling the DRR that 
a complete message is available for processing. 

2. Output Service Routine - The primary function of the OSR is to 
output reformatted data or output ;dle characters when no data is 
available to the ARTS IIIA. The OSR is executed each time an output 
service request is received from the I/O module. 

A flowchart for the OSR is presented 
receives an output service request it 
available in the output buffer. If the 
available frame is loaded into the 
shifted out. If the output buffer is 
loaded into the output shift register. 

in figure 5. When the OSR 
first determines if data is 

buffer contains data the ne1t 
output shi~t register and 

empty an idle character is 

3. Data Reformatting Routine The ORR contains all the routines 
necessary to transform the Mode S surveillanc~ output port to one 
acceptable to the ARTS IliA surveillance input port. In addition, 
this routine initializes both reformatting channels when power is 
~irst switched on and each time the system is reset. The basic flow 
of the ORR is shown in figure 6. The DRR contains the follows ~our 
specific interface conversion routines: 

Beacon Report Reformatting Routine <BRRR> 
Search Report Reformatting Routin@ <SRRR> 
Weather Message Purge Routine <WMPR> 
Status Message Output Routine <SMOR> 
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a. The BRRR performs two specific funcc1ons: reformats Mode S 
air traffic control radar beacon system C ATCRBS > reports and the 
ATCRBS calibration and performance mon.itoring equipment <CPME> 
report into regular CD-2/ASR-9 formatted b~acon reportsj and outputs 
a pre-defined beacon RTGC report when a special purpose beacon 
strobe message is received from the Mode S sensor. A functional 
flowchart of the BRRR is shown in figure 7. Figures s, 9, and 10 
show the format of the regular Mode S ATCRBS beacon report, ATCRBS 
CPME rep9rt, and beacon strobe, respectivel4, along with their corre-
spunding formats after BRRR reformatting. - • 

The Mode S formatting and dissemination function will reformat Mode S 
beacon reports to ATCRBS reports prior to dissemination. This is 
required to obtain the discrete code of Mode S. transponder-equipped 
aircraft. Also the Mode S sensor will outou~ a special beacon strobe 
message to the reformatt~r equipment. The BRRR will recognize 
this message as a signal to immediately output a beacon RTGC message. 

b. The SRRR performs two specific functions; reformats Mode S 
search reports to CD-2/ASR-9 formatted search reports, and outputs a 
canned search RTQC report when a azimuth synchronization message 
is received. A functional flowchart of the SRRR. is shown in 
~igure 11. Figure 12 shows the general output format of the Mode S 
search message along with the corresponding CD-2/ASR-9 format after 
SRRR reformatting. Figure 13 shows the azimuth synchronization 
message along with the CD-2/ASR-9 formatted Search RTQC message after 
SRRR processing. 

c. The WMPR purges all weather messages loaded into the input 
data buffer. 

d. The purpose of the SMOR is to load a simulated status 
message in the output buffer for transmission. Status messages are 
disseminated randomly at an approximate rate of one per scan averaged 
over a period of 10 minutes or long•r. The SMOR is executed each 
time a Mode S surveillance message is successfully reformatted. 

A functional flowchart for the SMOR is presented in figure 14. 
Refering to figure 14, each time the SMOR is executed a 15-bit 
maximum sequence counter is updated. The content of this counter is 
then compared to an upper and lower threshold. If the count falls 
between the two thresholds the routine will output a status message. 
The th~esholds are set to allow one status message to be transmitted 
for every 128 surveillance messages. 

SIMULATION AND DIAGNOSTIC MODULE <SDM>. The purpose of the SDM is to 
assist in debugging the serial data reformatter equipment during fab­
rication and later as a veri;ication tool prior to each test. This 
module can verify the operational status of a~ch reformatter channel 
without external test equipment. Also the integrity of the SDM can 
be verified in a self diagnostic mode. The functional blocks of the 
SDM, figure 15, are similar to those or the reformatting channels. 
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\. 

\ BIT I 12 11 10 9 8 7 6 5 4 3 2 1 0 
\ 

FRM \ 
0 1 1 0 I X X X X X X 1 0 X I 

IN I ODD: . I 

1 I TEST I MESSAGE IDENTI 3/Al c liDNT R/R;7700 76001 FAA RDRIPRTY 1 

0 I 1 1 0 ' X ' X X X i X X ' 1 1 ' ' ' ' OUT I I' - I ODD ' I 

lTESTl MESSAGE I DENT.: 3/Al c l IDNT R/R;7700 76001 FAA AF IPRTY 
:=========~=============================·;======================== 

MSB = 128 NM. 
IN l ODD 

2 <:----------------------- RANGE ----------~------------> IPRTY, 

OUT 

IN 
3 

I MSB = 32 NM. LSB = 1/64 NM. 
I ODD 

<----------------------- RANGE ----------------------> lPRTY 
=======================================;===========~========·=== 
LSB = 1/128 NMI MSB = 180 

<-- RG --> 
MSB = 180 

: ODD 
<-------------- AZIMUTH ---------------> IPRTY 

LSB = . 088 
OUTI : ODD 

<---------------------- AZIMUTH ----------------------> lPRTY 
:============:==========================;======================2m 

LSB = . 044 X X X X I 
I 

IN I CODE: I RLAY; 1 I 1/2: 1/41 1/81 ODD ' 4 ·(----- AZ ----> ICONFI!RANI FTFIMODE; <---- TIS ----> IPRTY 1 

0 ' 0 0 0 0 0 I X X i X X I 0 ' 0 I 

' I I I , 
OUT 1 . : 1/2; 1/41 1/81 R/LI MTI I ODD 

AIMSl s s IDISCl M2 1M3/AI <---- TIS ----:> IFLAGIFLAGIPRTY 
=======================================;======================== 

IN : ODD 
5 <---------------------- MODE 3/A ---------------------> IPRTY 

OUT ; : ODD 
, ~---------------------- MODE 3/A ---------------------> lPRTY 
===============~=======================;======================== 

IN : ODD 
6 <------------------------- SFN -----;-----------------> lPRTY 

OUT 0000 <OCT> : ODD 
<------------------------ MODE 2 ---------------------> lPRTY 

:=======================================;======================== 
IN ODD 

7 <------------------------ MODE C ---------------------> PRTY 

OUT: ODD 
<---------------~-------- MODE C ---------------------> PRTY 

FIGURE 8. MODE 5 ATCRBS BCN REPORT AND 
CD-2/ASR-9 BCN REPORT FORMATS 

I 
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\ 

\ BIT: 12 11 10 9 8 7 6 s. 4 "3 2 1 0 
\ 

FRM \ 
1 1 1 0 I X X X X X X 1 0 I 

IN ... ODD: I 

1 lTESTl MESSAGE IDENTl 3/A c IDNTl R/R;7700 7600: FAA I RDRIPRTY' 
0 I 1 1 0 I X X X I X i X X I 1 I 1 I I I I I 

OUT: I ODD • 
I TEST I MESSAGE I DENT·: 3/A c IDNTl R/R;7700 7600: FAAl AF lPRTY 
:=======================================;======================== 

MSB = 129 NM. 
IN 

2 
,. 
~-----------------------

I ODD 
RANGE -----------------------> lPRTY 

OUT: 
MSB = 32 NM. 

.. 
~----------------------- RANGE 

LSB = 1/64 NM. 
: ODD 

-----------------------> lPRTY 
:=======================================;======================== 
lLSB = 1/128 NMI MSB = 180 

IN 
3 ·(-- RG --:> 

l ODD' 
<-------------- AZIMUTH ---------------> lPRTY 

MSB = 180 LSB = .088 
OUT ; : ODD 

<---------------------- AZIMUTH ----------------------> lPRTY 
=======================================;======================== 

LSB = . 044 0 0 I 0 I 0 ; X X X X I 
I I I 

IN CODE: : RLAY; 1 I 1/2: 1/4l 1/8: ODD I 

4 <----- AZ ----> l~ONF TRANI FTFIMODE; <:---- TIS ----> lPRTY 
0 I 0 0 0 0 0 I X X i X X I 0 I 0 I 

I I I I I 

OUT 1 I 1/2; 1/4: 1/81 R/Ll MTI l ODD I 

AIMS I s s I DISCI M2 M3/Al <---- TIS ----> lFLAGlFLAGlPRTY 
===============================~=======;==2=~===================: 

1 1 1 0 1 0 1 0 ; 1 1 1 0 
IN 7256 <OCT> ODD: 

5 <:---------------------- MODE 3/A ---------------------> PRTYI 

OUT 7256 <OCT> ODD: 
I 

,. 
·:... ---------------------- MODE 3/A ---------------------> PRTYl, 

============~==========================;========================I 

IN ; l ODD 
6 <------------------------- SFN -----------------------> IPRTY 

OUT 0000 <OCT> l ODD 
<------------------------ MODE 2 ---------------------> lPRTY 

=======================================;======================== 
IN ODD 

7 <------------------------ MODE C ---------------------> PRTY 

OUT ODD 
<------------------------ MODE C ---------------------> PRTY 

FIGURE 9. MODE S ATCRBS CPME REPORT AND 
CD-2/ASR-9 BCN REPORT FORMATS 
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\ BIT I 12 11 10 9 8 ? 6 5 4 3 2 1 0 
\ 

FRM \ 
1 1 1 0 1 0 0 0 0 0 1 0 

IN I ODD I . I 

1 I TEST I MESSAGE IDENTI 3/A c l IDNTl R/RI7700 76001 FAA I RDRIPRTY 
1 I 1 1 0 I 1 0 0 I 0 i 0 0 I 1 I 1 I I I I I 

OUTl I• . I ODD I I 

:TEST I MESSAGE IDENT.l 3/A c : IDNTl R/R;7700 76001 FAA I AF lPRTY 
:================================================================ 

0 0 1 1 1 0 0 0 i 0 0 0 0 
IN 56 NAUTICAL MILES I ODD I 

2 <---------------------- RANG5; -----------~------------) lPRTY 
1 1 1 0 0 0 0 0 i 0 0 0 0 

OUT 56 NAUTICAL MILES I ODD I 

<--------------------- RANGE ------------------------) lPRTY 
================================================================ 

0 0 0 1 0 0 0 0 i 0 0 0 0 
IN l ODD 

3 <-- RG --> <------------- AZIMUTH ----------------) lPRTY 

4 

1 0 0 0 0 0 0 0 i 0 0 0 0 
OUTl 180 DEGREES l ODDI 

IN 

OUT 

<---------------------- AZIMUTH ----------------------) IPRTYI 
t================================================================: 
I 

0 0 0 0 0 I 0 I 0 I 0 i ·x X X X I I ' LSB = . 044 I CODE I : RLAY; 1 I 1/21 1/41 1/8 ODD I I 

.. .,::----- AZ ----) ICONFITRANl FTF I MODE; <---- TIS ----)· PRTYl 
0 0 0 0 0 0 X X ; X X I 1 I 0 ' I 

1 1/2; 1/4 1/81 R/Ll MTI ODD I 
<------ RUN LENGHT -:-----) <---- TIS ----) I FLAG I FLAG PRTYI 

================================================================: 
I 
I 

IN 7777 <OCT> ODD 
5 <---------------------- MODE 3/A ---------------------) PRTY 

OUT 7777 <OCT> ODD 
<---------------------- MODE 3/A ---------------------) PRTY 

================================================================ 
IN 0000 <OCT> ODD 

6 <------------------------ SFN ------------------------) PRTY 

OUT' 0000 <OCT> ODD' 
<----------------------- MODE 2 ----------------------) PRTY 

================================================~=============== 

IN 0000 <OCT> ODD 
7 <----------------------- MODE C ----------------------) PRTY 

OUT 0000 <OCT> ODD 
<----------------------- MODE C ----------------------) PRTY 

FIGURE 10. MODE S BCN STROBE MESSAGE AND 
CD-2/ASR-9 BCN RTGC MESSAGE FORMATS 
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\ 

\ BIT I 12 11 10 9 8 7 6 5 4 3 2 1 0 
\ I 

I 

FRM \ 
0 1 1 0 0 I 0 0 0 0 0 1 1 I • 

IN I I ODD I I 

1 I TEST I MESSAGE IDENTl s s s s s s FAA RDR PRTY 
0 I 0 0 1 1 0 1 1 0 0 1 1 I 

out: I· ODD I 

IN 
2 

OUT 

IN 
3 

OUT 

IN 
4 

OUT 

IN 
5 

1 TESTI SEARCH HEADER FAA AF PRTY 
=======================================·;======================== 

MSB = 128 NM. 
; I ODD I 

<:----------------------- RANGE ----------~------------> lfRTY 
MSB = 32 NM. LSB = 1/64 NM. 

I ODD I 

<----------------------- RANGE -----------------------> IPRTY 
=======·===============================;======================== 
LSB = 1/128 NMI MSB = 180 

<-- RG --> <--------------- AZIMTUH --------------> 
I ODD 
IPRTY 1 

MSB = 180 LSB = .088 

• <---------------------- AZIMUTH ----------------------> 
I ODD 
IPRTY 

========~==============================;======================== 
LSB = . 044 0 I 0 X X ; X X X X I 

I I 

4 I 2 ; 1 I 1/21 1/41 1/81 ODD I I 

<----- AZ ----> I AIMS I s <---- TIME;-~N-§TORAGE; ---> IPRTY 
0 I 0 0 I X X X I X X ; X X I 0 0 I 

I I r I I 

ICORRI 1 I 1/2; 1/41 1/81 I MTH ODD I I 

AIMS I s I FLAG I GT CONF <---- TIS ----> I s lFLAGlPRTY I 

:=======•===============================;===s==================== 

<------ DOPPLER #1 -----~ 

I ODD <------ DOPPLER #2 -----:> lPRTY 

OUT: lEVEN 
<------------------------ IDLE -----------------------> IPRTY :=-===·=================================;======================== 

IN I ODD 
6 <------------------------ SFN ------------------------> IPRTY 

OUTl lEVEN 

IN 
7 

<------------------------ IDLE -----------------------> IPRTY 
:=======================================;======================== 

X X X X X X 

GT <---- CONF ---> : FTFl GF 

0 1/01 1 

s 

0 
l ODD: 
lPRTYl 

OUTI ; lEVENI 
·(------------------------ IDLE -----------------------> IPRTYl 

FIGURE 12. MODE S SEARCH REPORT AND 
CD-2/ASR-9 SEARCH REPORT FORMATS 
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\. 
'~ 

\ BIT I 12 11 10 9 8 7 6 5 4 3 2 1 0 
\ 

FRM \ 
0 1 1 0 0 0 0 0 0 0 1 1 

IN ODD 
1 MESSAGE IDENTl s s s s s s FAA I RDR PRTV 

1 0 0 1 0 0 1 0 0 0 1 I 1 I 

OUT I ODD 
I TEST <-------- SEARCH RTGC HEADER ----------::;. .. FAA I AF PRTV 
:================================================================ 

1 1 1 1 1 1 1 1 i 1 . 1 1 1 
IN MSa = 128 NM. 

2 <----------------------- RANGE -----------------------) 
: ODD 
lPRTV 

1 1 1 0 0 0 0 
OUTI MSB = 32 NM. 

0 i 0 0 0 0 
LSB = 1/64 NM. l ODD 

lPRTV <----------------------- RANGE -----------------------> :================================================================ 
1 1 1 : 0 0 0 0 0 i 0 0 0 0 

IN ILSB = 1/128 NMI MSB = 180 DEGREES : ODD 
lPRTV 3 <-- RG --> <-------------- AZIMUTH ---------------) 

0 0 0 0 0 0 0 0 ; 0 0 0 0 
OUTI l ODDI 

<----------------------- AZIMTUH ---------------------> IPRTYl 
:===============================================~================: 

0 I 0 X X i X X X X I 
I I 

IN LSB = . 044 I 4 I 2 i 1 i 1/2; 1 /4; 1/81 ODDl I I 

4- <----- AZ ----->I AIMS I s <--- TIME-IN-STORAGE ---> lPRTVI 
0 0 0 0 0 0 X X i X X I 0 0 I 

OUT I 1 1/2; 1/4 1/81 f ODD I I 

IN 
5 

<------ RUN LENGTH ' <---- TIS ----> I s . s lPRTVI ------_/' I 

!=============z=================================~================' 

<------ DOPPLER #1 -----:> 
: ODD 

<------ DOPPLER #2 -----> IPRTY 

OUT: lEVEN 

IN 
6 

<------------------------ IDLE -----------------------> lPRTV :=======================================;========================: 
: ODD: 

<------------------------ SFN ----------------------> lPRTYI 

OUT: lEVEN 

IN 
7 

OUT 

<------------------------ IDLE -----------------------> :PRTY ========:==============================;======================== 

GT <--- CONF ' 
____ .,/ .. 

0 

FTF: GF s 

0 0 0 
I ODD 

s s S lPRTY 

:EVEN: 
<------------------------ IDLE -----------------------~, : PRTY: 

FIGURE 13. MODE S SYNCH MESSAGE AND 
CD-2/ASR-9 SEARCH RTGC MESSAGE FORMATS 
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\ 
·~./ 

D 
A 
T 
A 

B 
u 
s 

D 
A 
T 
A 

B 
u 
s 

1--------\ MICROPROCESSOR :---\ 
< a BITS >I < MC6aOO > > 
\--------1 :---1 

:ADDRESS SWITCHES: 

I I 
I I ; ________ , 

Configuration 
Control <CC> 

I \ 

------\ 
. -----1 

I 
-I 

\ I 

1--------\ PERIPHERAL I/0 

2: 1 :---------

MUX :-----

:> 

< 8 BITS :>: ADAPTER l<================ 
\--------1 <Mc6821) 

1----------1 
< 8 BITS 

4K EPROM 
<TMS2708> 

< 

< 

\----------: 

1--------\ 
8 BITS 

\--------1 

1--------\ 
8 BITS 

\--------1 

>I 
1K RAM 

<TMS2114> 

> 

DUAL 
PERIPHERAL 
INTERFACE 

ADAPTER 
< MC6821 ) 

< 

v 

/-----------------------: S/P 
13 BITS - . • 

\-----------------------1 REG. 

<================ 

-----------------------\ PIS 
13 :ITS >: 

:-----------------------/ REG. ~-----------------

\ 

-----------\ : PERFORMANCE *---------
a BITS >I MONITOR :<================ 

-----------1 <LED DISPLAY> v 
· : Serial Data 

FIGURE 15. FUNCTIONAL BLOCK DIAGRAM OF THE 
SIMULATION AND DIAGNOSTIC MODULE 
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The op~rator interacts with this module through 16 address switches 
·and an address mode select switch located on the front panel. The 

operator can select ~ither the normal mode. tne by-pass mode. or the 
test mode of operation. In the normal m~de the channels are confi­
gured to accept external clock signals from the modems and receive 
external data from the Mode S via the front panel connecters. In the 
by-pass mode the channels are logically removed to allow Mode S 
surveillance data to pass to the modems unmodified. In the test mode 
both channels receive Slmulated modem clocK and simulated Mode S 
surveillance data from the SDM and transmit reformatted surveillance 
data back to the SDM. The SDM and channel input and output lines 
are automatically configured for the appropriate test routine 
selected. When each test routine is completed the equipment auto­
matically reconfigures back to the riormal mode. 

The serial dat~ reformatter can generate target scenarios providing 
a fourth mode of operation. The target scenario is resident in PROMs 
which replace the SDM PROMs housing the diagnostic routines. The 
SDM transmits reports to the channels defined by the target scenario. 
These reports are. in the format specified in report No. FAA-RD-80-14. 
The target reports are reformatted by the channels and then appro­
priately disseminated. 

SDM DIAGNOSTIC SOFTWARE. Six diagnostic and simulation programs 
currently make up the test package for the serial data reformatter 
equipment. The six test programs are as follows: 

Continuous Message Dissemination <CMD> 
Status Dissemination Check <SDC> 
SDM Verification Routine <SVR> 
Channel #1 Verification Routine <CVR-1> 
Channel #2 Verification Routine <CVR-2> 
Verification Routine Check (VRC> 

All six programs are similar in operating principle. 
transmits a predetermined data set either to a channel 
SDM, and receives returning data. The data received is 
to a data set that is expected. Program listings for 
provided in appendix D. 

Each program 
or back to the 

then compared 
the SDM are 

Each program builds a transmit file from two available transmit data 
sets. Each transmit set is divided into eight blocks. each block 
contains eight frames. A Mode S surveillance message succeeded by an 

.idle character is stored in each block except ror the first block 
which has all idle characters. Table 1 shows the seven messages in 
the order they appear in transmit data set 1. Table 2 shows 
the reformatted message types that correspond to table 1. This table 
is rerered to as the lookup data set and consists of seven blocks. 

Transmit data set 2 contains similar messages to those of 
transmit data set 1. However each message in this set either has 
incorrect parity. an inproper header. or different message con­
tent. Table 3 lists the messages along with their changes in 
the order in which they appear in the transmit set. This set is 
used only by VRC. 
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\ 

Block No. 
1 
2 
3 
4 
5 
6 

'7 
8 

Block No. 
1 
2 
3 
4 
5 
6 
7 

Block No. 
1 
2 
3 
4 
5 
6 
7 
8 

Table 1. Transmit Data Set #1 

Mode S Message Tqpe 
Idle Characters 
ATtRBS CPME Report 
~p~cial Beacon Strobe Message 

'First Regular Beacon Report 
First Regular Search Report 
Azimuth Synchronization Mes~age 
Second Regular Search Report 
Second Regular Beacon Report 

Table 2. Lookup Data Set 

CD-2/ASR-9 Message Tuoe 
Regular Beacon Report 
Beacon RTGC Report 
First Regular Beacon Report 
First Regular Search Report 
Search RTGC Report 
Secon~ Regular Search Report 
Second Regular Beacon ~eport 

Table 3. Transmit Data Set #2 

Mode S Message Tuoe 
Idles preceeding Weather Message 
ATCRBS CPME Report/Frame 4 bad parity 
Spec ia 1 Beacon Strobe Messaae/Di f!fl. t ime-i n-storag e 
First Regular Beacon Report/Frame 2 bad parity 
First Regular Search Report/Diflfl. Azimuth 

-. 

Azimuth Synchronization Message/Dirfl. time-in-storage 
Second Regular Search Report/Header incorrect 
Second Regular Beacon Report/Diffl. range & 3/A code 

7 



1. Continuous Message Dissemination The purpose o~ this test 
routine was to primarily assist in debugging system hardware and 
sortware. When executed the CMD continuou~ly transmits a single 
message to both channels- and to itself. Each message transmitted is 
seperated by an idle character. The particular message is selected 
from transmit data set 1 via address switches 5, 6, and 7. This 
high repetition mode enables the use of an osciloscope to quickly 
probe hardware problems or the use or a loqic analyzer for software 
debugging. 

2. Status Dissemination Check - The purpo~e of the SOC was initially 
to verify the operatidn of a software implemented 15-bit maximum 
sequence generator. It is also used to verify the upper and lower 
threshold settings which determine the rate status messages are 
generated by each channel. The SOC accomplishes-this by continuously 
transmitting the first regular Mode S search message to channel #1 
and monitoring its output. While the SDC is running the number of 
messages being reformatted or the number of status messages being 
received can be monitored on the SDM LED display. The information 
displayed is selected via address switches 5, 6, and 7. The routine 
automatically terminates when one complete sequence by the maximum 
sequenc~ generator is detected. The number of reformatted messages 
counted represents the maximum sequence count and the ratio of the 
number of status messages counted to the number of reformatted 
messages counted represents the status dissemination rate. 

3. SDM Verification Routine - The purpose of the SVR test is to 
verify the operational status of the SOM. The routine accom­
plishes this by transmitting t~e first 2 blocks of transmit data 
set 1 through the parallel-to-serial register and immediately receiv­
ing the data back through the serial-to-parallel register. The 
operational integrity of the SDM is verified by comparing the data 
transmitted with the data received. For this test both data sets 
should be identical. 

4. Channel #1 Verification Routine - The purpose of CVR-1 is to 
verify the operational status o~ channel #1. The routine accomplish­
es this by transmitting the data in transmit data set 1 to channel #1 
and storing the reformatted data returned from channel #1 in RAM. 
The stored data is then compared to data in the lookup data set. The 
routine will provide general information based on the results of the 
comparison. The information provided. such as. which message or 
messages were formatted incorrectly or were not received. is stored 
in a system status file resident in RAM. 

'· Channel #2 Verification Routine - The CVR-2 verifies the opera­
tional status of Channel #2 by performing the same functions as CVR-1. 

6. Verification Routine Check - The purpose of VRC is to verify the 
integrity of the fault detection routines of the channel verification 
programs. This program is basicall~-the same as the channel verifi­
cation programs except that one message from transmit set 2 replaces 
its corresponding message in transmit set 1 when the transmit 
file is built. The particular fault massage is selected via 
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the address switches 5, 6, and 7. The fault messages are designed 
for two reasons. The first reason is to exercise various routines 
in channel software, such as, detecting. messages with incorrect 
parity. purging weather messages. and .rasynchronizing to the input 
data stream after receiving an illegal messag~. The second reason is 
to exercise various fault determining rouitnes of the verification 
programs, such as. identifying missing messages or identifying incor­
rectly formatted messages. 

SDM SCENARIO SOFTWARE. One target scenario routine is currently - • 
available. The purpose of this scenario ~outine is to assist in 
debugging ARTS IliA software by providing a known surveillance input 
to the ARTS IliA. While this routine is running the serial data 
reformatter equipment disseminates two real time quality control 
reports each scan, thereby simulating a scan rate of 4.7 seconds. This 
routine generates surveillance reports in a pattern of two rings of 
targets. Each ring contains 16 target reports equally seperated in 
azimuth. One ring consists of beacon reports at a range of 45 nauti-
cal miles. The second ring consists of search reports at a range of 
40 nautical miles. The operator has the opcion of disseminating the 
beacon reports and/or. the search repor~~ via address switches 
1 and 2, respectively. 

SUMMARY. 

The purpose for the serial data reformatter equipment is to support 
the test and evaluation of a prototype interface to be used with the 
implementation of the Mode S. In general, the reformatter consists 
of two serial reformatting channels which are connected between the 
two Mode S surveillance input/output ports and the digital side of 
two modems using four connecting cables which are provided. Beacon 
and search reports outputted by the Mode S are reformatted to the 
CD-2/ASR-9 format and then disseminated to ~he ARTS IIIA. A beacon 
RTGC report or a search RTGC report is generated each time a special 
beacon strobe message or an azimuth syncn message is received. 
respectively. These messages will be used by the ARTS IIIA to main­
tain azimuth synchronization as well as to cneck Mode S validity. In 
addition. status messages are randomly disseminated to the ARTS IIIA 
to demonstrate that the ARTS IIIA can receive and recognize such 
messages. The reformatter also contains a diagnostic package to aid 
in isolating internal hardware and so~tware faults. 
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APPENDIX A 

BASELINE FORMATS 
FOR THE 

MODE S/ARTS IliA 
INTERFACE TESTS 

A-1 



):> 
I 

N 

BIT CNT : 12 11 . . 10 9 8 7 

-2-

6 5 4 3 2 1 

Hay 18, 1982 
REVISION-! 

o- : 
- -------- - ------~----------·-----------------~------------•----·•-w•wwww•--·••••¥ww --•-ww -•m wwwmwww w 

PLD CNT : : : : : : : : : : : 1 : 1 : : 

1 

2 

3 

4 

. . 

. • 

. . 

TEST 

1 

HSB 
32 
nmi 

14 

MSB 
2048 

ACP 

27 

. . 

1 

2 

16 

15 

1024 

28 

. . 1 

: 3 . . 
. . 
. . . . 

. . 

8 

16 

512 

29 

. . 

. • . . 
LSB: 

MODE 
2 

4 

4 

17 

256 

30 

. • . . 
f10DE 

: 3/A . . f.[) DE 
c 

IDEtn': RADAR: 7700 
: REINF: . . 

5 : 6 : 7 

. . 2 

. . 
1 

. . 
: 

R AN G E (12) 
: 18 : 19 
: 

128 64 

1/2 

20 

32 

. . 

A Z I H U T H (12) 

8 

1/4 

21 

16 

• . 31 : 32 : 33 : 34 

. . 
. . . . MSB 

. . 9 

1/8 

22 

8 

34 

: AIMS : HSB 
PRES-: : DIS- : MODE : MODE 1 : 1/2 : 1/4 

SEC : Elf!' : CRETE: 2 •x•:3/A•x•: 
: :AIMS CODE (2): 

40 : 41 : 42 : 43 
. . 

44 
: 
: 45 

. . TIME IN S'roRAGE ( 4) 
46 : 47 : 48 

7600 

10 

1/16 

23 

4 

34 

LSB 
1/8 
SEC 

49 

Beacon Target Message FOrmat (Part 1) 

. . 

. . 

FAA . . AF PRTY 

111 : 121 : 13 : HSG BIT NO • 

1/32 

24 

2 

37 

LSB 
1/64 : PRTY 

nmi : 

25 
. . 

LSB: 
1 

ACP : 

38 
. . . . 

26 

PRTY 

39 

. . 

HSG BIT NO • 

HSG BIT NO • 
0 

1 ~~---- • --~.-~ -------~ . . . 
R/L 

FLAG 

50 

: 

. . 

. . 
HTI : PRTr : 
Ft.AG . . . . 

51 : 52 : HSG BIT NO. 



l> 
I 

\.V 

BIT CNT : 12 . . 11 10 

-3-

9 8 7 6 5 4 3 2 1 . . 

May 14, 1982 

0 
---------· -·---------~-.--------·-~---------------· wo::o:w------ -- --FLDCNT: : : : : : : : : 

5 

6 

7 

. . 
0 . 
. . . . 
. . 
0 . . 
0 

A4 

53 

D4 

66 

SIGN 

A2 

54 

Cl 

67 

. • . . 

. . 

Al 

55 

Al 

68 

. • . . 

. . 

B4 B2 

H 0 DE 
56 : 57 

C2 

69 

. . 

. . A2 

• . 
. . 

MODE 
70 : 

lH C4 C2 

3/A C 0 D E (12) 
58 : 59 : 60 

C4 

. . 
A4 

. . 
B1 

2 C 0 D E (12) 
71 : 72 : 73 . . 

: 0=+ :102400: 51200: 25600: 12800: 6400 : 3200 : 1600 
1=-

C1 

61 

D1 

74 

. . . . 
: 

. . 

D4 

62 

B2 

75 

0 . 
. . 

D2 

63 

D2 

76 . . 

D1 

64 

B4 

11 

0 . . . 

0 . 
0 . 

PRTY 

65 

PRTY 

78 

. . 
: MSG BIT 00 • 

: 

. . M&; BIT NO. 

800 : 400 : 200 : 100 : PRTY : . . 
M 0 D E C A L T I T U D E (11) : : 

-· ,;..,. 72, • .; .. !.0. : _ll.1_; ll.2 ... t .. BJ •• : ••• s .. t . .io .a.~.: .e .. ~ .. :.= ... Q.t_;. __ a.a.w:._ag. :m.1..0 ; .9.! • .i fBi.BIT m, 

Beacon Target Message Format (Part ·2) 

I· 

' 



l> 
I 

.::-

BIT CNT : 12 11 10 9 . . 

-4-

8 1 6 5 4 3 2 1 

May 18, 1982 
RFNISION-1 

0 

·-FLO--,.;..;;;-.--- - • ~-~-.-~-·---.--·- -0---~---~ • • • 0 • - 0 • -0 -;---1 • -1- -·-- -- -
\...11.1. • • • • • • • • • • • • 

1 

2 

3 

4 

. . . . 

. . 
: 

. . . . 

1 

1 

f1SB 
32 
nmi 

14 

MSB 
: 2048 

ACP 

. . 27 
0 

f1SB 

. . 

. . 

. . 

1 

2 

16 

15 

1024 

28 
0 

. . 
: 3 . • 

1 

8 

. . 16 

rtODE 
: 2 

. . 

. . 

4 

4 

17 

512 : 256 

29 
0 

. . . . 30 
0 

. . 

. . 

. . . . . . 
MODE 
3/A 

foDDE 
c 

!DENT: RADAR: 7700 
REINF: 

5 

2 

. . 6 

1 

. . 

. . 
R A N G E (12) 

1 

1/2 

18 : 19 : 20 

128 64 . . 32 

. . 

A Z I M U T H (12) 

8 : 9 . . 
1/4 : 

21 

16 

. . 

1/8 

22 

8 

31 : 32 : 33 : 34 34 
0 : 0 : : 

LSB MSB 
64 : 32 : 16 : 8 : 4 
ACP 

2 
ACP : 

1 : 1/2 : 1/4 
SEC 

. . 

. . 

. . 

. . 

. . . . 

. . BEACOO RUNLmG'm REPORTIOO ( 6) 
40 : 41 : 42 : 43 : 44 : 45 . • 

Til-1E IN S'IDRAGE ( 4) 
46 : 47 : 48 : 

Beacon R'1YJC l~ssage Format (Part 1) 

7600 

10 

1/16 

23 

4 

34 

. . 

. . 

. . . . 
LSB: 
1/8 
SEC 

49 . . 

FAA 

11 

1/32 

24 

2 

37 
1 

R/L 
FLAG 

50 

. . 

. . 

AF 

121 

LSB 
1/64 

nmi 

25 

LSB 

. . 

. . 

PRTY 

13 

PRTY 

26 

1 : PRTY 
ACP 

38 
0 

MTI 
fLAG 

51 

. . 

: . . 

39 

PRTY 

52 

. . 

. . 

MSG BIT 00 • 

MSG BIT 00. 

MSG BIT 00 • 

MSG BIT NO • 



)> 
I 

V1 

-5-

May 14, 1982 

BIT CNT : 12 • . 11 10 9 8 7 6 5 4 3 2 1 0 . • 
________ .. _ .. _____ "___ -~-~--~~- ww ww 

FLD CNT : : : : : : : : : : : : : : 

5 

6 

7 

A4 

53 

:D4 . . . . . . 66 

. . . . 

. . 

. . 
: SIGN : 

A2 

54 

Cl 

67 

. . 

. . 

Al 

\ 

55 

Al 

68 

. . . . 

. . 

B4 B2 

MODE 
56 : 57 

C2 

69 

A2 

MODE 
70 

. . 

. . 

. . 

B1 C4 C2 

3/A C 0 D E (12} 
58 : 59 : 60 

C4 A4 

. . 
Bl 

2 C 0 D E (12) 
71 : . 1i : 73 

C1 

61 

D1 

74 

0=+ :102400: 51200: 25600: 12800: 6400 : 3200 
1=- : 

1600 : 800 

. . 

D4 

62 

B2 

75 

400 

D2 

63 

D2 

76 . . 

Dl 

64 

84 

77 

. . . . . . 

PRTY 

65 
. . 

. . . . 
: PRTY : 

. . . . 

. . 
78 

. . . . 

. . 
200 : 100 : PRTY : 

: . . 
M 0 D E C A L T ~ T U D E (11) : 

MSG BIT 00 • 

MSG BIT 00. 
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BIT CNT : 12 • 11 . 10 . 9 . 8 . 1 . 6 . 5 . . . . . . . 
- -·. ·-· . ···-···---·· . ··-···-··. ·-·---····· ·-----·---·· -FLO CNT : . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1 : TEST : 0 . 0 . 1 . 1 . 0 . 1 . 1 . . . . . . . . . . . . . . . . 
: . . . . . . . . . . 

1 . 2 . 3 . 4 . 5 . 6 . 1 . 8 . . . . . . . . . . . . . • . . . . • . . 
MSB 

.. 

. 4 . . . 
... =-·· . . . . 

. 0 . . . . : . . . . . . 9 . . . 

3 . 2 . . . 1 . . 

May 18, 1982 
REVISION-! 

0' . . 
-- ~ ····=- -~·-- ··- . .... --. 1 . 1 . . . . . . 
0 . FAA : AF : PRTY . . . . . . . . . . : . . . . . 

10 . 111 . 121 . 13 : MSG BIT 00 • . . . 
LSB 

2 . 32 . 16 • 8 . 4 . 2 . 1 . 1/2 : 1/4 : 1/8 : 1/16 : 1/32 : 1/64 : PRTY . . • . . . . . nmi runi . . R A N G E (12) . . . . . . 14 . 15 . 16 . 17 . 18 . 19 • 20 . 21 . 22 . 23 : 24 . 25 . 26 : MSG BIT 00. . . . . . . . . . . . . . . . . . : . . : . . . . . . . . . . . . . . . 
MSB LSB: 

3 : 2048 : 1024 : 512 : 256 : 128 : 64 . 32 . 16 . 8 : 4 . 2 . 1 : PRTY . . . . . 
ACP ACP : 

A Z I M U T H (12) 
27 . 28 . 29 . 30 . 31 . 32 . 33 . 34 . 34 . 34 . 37 . 38 . 39 : MSG BIT NJ • . . . • • . . . . . . . 
0 . 0 . . . . . . . . . . 0 . • . . • . . . . . . . . . . 

: AIMS : MSB RADAR :QUAL- : MSB LSB . MSB LSB: • . . . . . . 
4 . PRES-: AIMS : INDI-: ITY . . . 1 . 1/2 : 1/4 : 1/8 : 0 . MTI : PRTY : . . • . . . 

ENT : CODE :. CA'IUR: BIT . . SEC Sec: : FLAG : . . . . 
:CONFIDENCE(2): TIME IN S'IDRAGE ( 4) . . . . . . . . 

• 40 . 41 • 42f ; 43 • 44 ; 45 ; 46 i 47 : 48 . 49 . 50 • 51 . 52 LMSG BIT NO • 
--- -u:A:·== 

. = Lao u a c. ..au.- o o =••' =• a a.ww aw w •= •·==• us •=·• ==• ••==•==w ..... .. ='"== = ' 

Search Message Format 
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FLO CN1' : : : : : : : : : : : 1 : 1 
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. . . . . . 

. . . . 
• • . . 

1 

1 

HSB 
32 
nmi 

14 
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: .2048 
: ACP . . 

27 
0 

MSB 
256 

:. ACP 

. . 
• . 

: . . . . 0 

: 2 
• . 
. . 
. 
• . . 

16 

15 

0 

: 3 

8 

16 

• . 

. . 
1024 : 512 : 

28 
0 

128 

: . . 29 
0 

64 

. . 

1 

4 

4 

17 

256 

30 
0 

32 

. • 

. . 

. . . . 

• • 

. • 

0 . . . . 0 
. . 

. ' . . . . 
1 . . . . 0 

5 6 : 7 : 8 

2 

• . 
1 

. . 
• . 

. . 
1/2 : 

18 
R A N G E (12) 

: 19 : 20 

128 : 64 32 

. . 

A Z I M U T H (12) 
31 : 32 : 33 : 
0---=- 0 : 

MSB 
. . 

1/4 

21 

16 

34 

. . 
0 

: 9 

. . 
• . 

1/8 

22 

8 

34 

16 
f..SB : 
8 : 1 : 1/2 : 1/4 

ACP .: SEC 

. . 
0 . 

• 

: 10 

. . 

• . 
1/16 : 

23 

4 

34 

. . 

. . 

. . 
LSB 
1/8 
SEC : 

R U N L F; N G T H (6) : TIME IN S'roRAGE (4) 

FAA 

11 

1/32 

24 

2 

37 

0 

. 
• 

AF 

121 

LSB 
1/64 

nmi 

25 

LSB 
1 

ACP 

38 

0 

. . 

. . 

. . 

May 18, 1982 
RFNISION-1 

o· 

PRTY 

13 : MSG BIT 00 • 

PRTY 

. . 
26 : MSG BIT NO. 

PR'l'Y 

39 

. . 

. . . • 
: MSG BIT NO. . . 

: PR'l'Y . . . . . . 
: 40 : 41 ~ _:_ __ 42 : 43 : 44 : 45 : 46 : 47 : 48 : 49 : 50 : 51 :_~_52 __ : MSG BIT 00. 

Search R'mC Message Format . 
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. . . . 

. . 

. . 

0 

2 
0 

15 
0 

28 
0 

. . 

. . 
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3 
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. . 

. . 

. . . . 

. . . . . . . . . . . . 
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0 

4 
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0 
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. . 

. • . . 

. . 
• . 
. . 
• . 
. . . . . . 

: . . 
. . 

1 

5 
0 
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0 

31 
0 

: 

• • . . 
. . . . . • . . 
: . . . . . . 
: . . . . 

1 

6 
0 

19 
0 

32 
0 

: . . 
. . 
. • . . 
• . 

. . . . . . . . 

. . . . . . 

0 

7 
0 

20 
0 

33 
0 

. . 

. . 
• • . . . . 
• • 

. . . . 

. . 

0 

8 
0 

21 
0 
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0 

. . 

. . . . 

. . 

. • . . . . 

. . . . 
: . . 
: 

0 

9 
0 
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0 
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0 

. . 

. . 

. . 

. . . . . . 
: . . 
. . 
: 

0 

10 
0 

23 
0 
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. . 

. . . . . • 
• . 
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. . 
. . 

FAA 

111 
0 

24 
0 

37 
0 

. . 

. . . . . . . . . . . . . . . . 
: . . 

AF 

121 
o--~ 

25 
0 
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0 
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~ .. 

. . 

PRTY 

13 

: PR'IY 

. . . . 

. . 

26 

PR'IY 

39 

. . 

. . 

. . . . 

. . 

MSG. Bl'l' 00 • 

: M&; BIT 00 • . . . . 
. . 
: MOO BIT 00 • 

. . 
: PRTY : . . . . 

. . 
: 40 _ : _ 41 __ :__42 -~.:__4_1 __ .:_ 44 • 45 : 46 : 47 : 48 : 49 : 50 : 51 :____52~: MOO BIT 00. 
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00001 
00002 
00003 
00004 
00005 
00006 
00007 
00008 
00009 
00010 
00011 
00012 
00013 
00014 
00015 
00016 
00017 
00018 
00019 
00020 
00021 
00022 
00023 
00024 
00025 
00026 
00027 
00028 
00029 
00030 
00031 
00032 
00033 
00034 
0003:5 
00036 
00037 
00038 
00039 
00040 
00041 
00042 
00043 
00044 
00045 
00046 
00047 

MOTOROLA H68SAH CROSS-ASSMBLER 
1 

PAGE 1 

H68SAH IS THE PROPERTY OF MOTOROLA SPO• INC, 
COPYRIGHT 1974 TO 1975 BY MOTOROLA INC 

MOTOROLA M6800 CROSS ASSEMBLER• RELEASE 1.2 

0000 
0000 0068 
0068 0068 

OODO 0000 
OOD2 0000 
OOD4 0000 
OOD6 0000 
OOD8 0000 

0000 
0068 
0068 
OODO 

NAM "ODE S/ARTS IliA INTERFACING 
*************************************************************** 
• 

0 

9-07-82 
* TAPEJ Pl00/18496 
t HARDWARE DEFINITION USER,EFM,MT01 

* • t RAH 0000 - OJFF 

• * PIAO 5800 - 5803 
• t PIAl 5804 5807 .0 
* DISPLAY 5808 SYSTEM MONITOR 
* * PROH 
• * • • • • 

COOO - CFFF MEMORY ALLOCATION 

OUTPUT INTERRUPT ROUTINE 
INPUT INTERRUPT ROUTINE 
MAIN PROGRAM 
INTERRUPT VECTORS 

caoo - C8FF 
C900 - C9FF 
CAOO - CFF7 
CFFS - CFFF 

• *************************************************************** ***************** RAH DATA BUFFERS o ********************** 
*************************************************************** ORO 0 
INBUF RMB t68 INPUT DATA ~UFFER 
OUTBUF RMB t68 OUTPUT DATA BUFFER , 
*************************************************************** ************** RAM DATA BUFFER POINTERS ****************** 
*************************************************************** WIN FOB 0 INPUT BUFFER WRITE POINTER 
RIN ~DB 0 INPUT BUFFER READ POINTER 
WOT FDB 0 OUTPUT BUFFER WRITE POINTER 
ROT FDB 0 OUTPUT BUFFER READ POINTER 
RNG FDB 0 RANDOM NO, GEN. SHIFT REGISTER 
*************************************************************** *************** BUFFER FIXED BOUNDARIES **************** 
*************************************************************** BEGIN EOU INBUF INPUT BUFFER LOWER BOUNDARY 
ENDIN EOU INBUFt104 INPUT BUFFER UPPER BOUNDARY 
BEGOT EOU OUTBUF OUTPUT BUFFER LOWER BOUNDARY 
ENDOT EOU OUTBUFt104 OUTPUT BUFFER UPPER BOUNDARY 
*************************************************************** *************** ~UFFER ADJUSTABLE BOUNDARIES ************** 
*************************************************************** 
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00048 OODA 00 
00049 OODEt 00 
00050 
00051 
00052 
00053 
00054 
00055 
00056 
00057 
00058 
00059 
00060 
00061 
00062 
00063 
00064 
00065 
00066 
00067 
00068 
00069 
00070 
00071 
00072 
00073 
00074 
00075 
00076 
00077 
00078 
00079 
00080 
00081 
00082 
00083 
00084 
00085 
00086 
00087 
00088 
00089 
00090 
00091 
00092 
00093 
00094 
00095 
00096 
00097 
00098 
00099 

001F 
OOFS 
OOFF 
OOFO 
oooc 
0030 
0001 
0030 
0050 
OOJE 
OO[IF 

OODC 0001 
OODD 0002 

OODF 00 
OOEO 00 
OOE1 00 
OOE2 00 
OOEJ 00 
OOE4 00 
OOE5 00 
OOE6 00 

5800 
5801 
5802 
5803 
5804 
5805 
5806 
5807 

5808 

HOTOROLA H68SAH CROSS-ASSHBLER PAGE 2 

DENDIN FCB 0 INPUT BUF, ADJ. UPPF.R BOUNDYARY 
DENDOT FCB 0 OUTPUT BUF, ADJ, UPPER BOUNDYARY 
*************************************************************** ************************ CONSTANTS ************************ 
*************************************************************** IDLEO EQU '1F UPPER BYTE OF IDLE CHARACTER 
IDLE! EOU tF8 LOWER BYTE OF IDLE CHARACTER 
RTOCO EOU tFF UPPER BYTE OF TRIGGER J/A CODE 
RTQC1 EOU tFO LOWER BYTE OF TRIGGER J/A CODE 
STATO EQU tOC UPPER BYTE OF STATUS HEADER 
STAll EQU tJO LOWF.R BYTE OF STATUS HEADER 
WTHXO EQU $01 UPPER BYTE OF WEATHER HEADER 
WTHXL EQU tJO LOWF.R BYTE OF WEATHER HEADER CLIGHT> 
WTHXH EOU t50 LOWER BYTE OF WEATHER HEADER CHEAVY> 
THRS1 EOU tJE UPPER BYTE OF DISSEHI"ATION THRESHOLD 
THRS2 EOU tDF LOWER BYTE OF DISSEHINATION THRESHOLD 
*************************************************************** ********************* TEHPERARY STORAGE ****************** 
*************************************************************** TEHP RHB 1 
SCRTCH RHB 2 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ttttttttttttttttttttt FLAGS AND COUNTERS tttttttttttttttttt 
*************************************************************** BITCHY FCB 0 BIT COUNT OF FRAHE 
WRDCNT FCB 0 NO. OF FRAHES PER HESSAGE 
HESCNT FCB 0 RESET PARITY ERROR TIHE OUT 
SEOFLG FCB 0 SEQUENCE IN PROCESS 
SEOCOH FCB 0 SEQUENCE CQHPLETE 
LOCKUP FCB 0 SYNCHRONIZED TO INPUT DATA STREAH 
STATUS FCB 0 SURVEILLANCE CHANNEL STATUS FLAGS 
EXCLOR FCB 0 OUTPUT OF SOFTWARE EXCLUSIVE-OR 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• tttttttttttttttttt PIA ADDRESSES tttttttttttttttttttttt 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• PIAPAO EQU t5800 
PIACAO EQU t5801 
PIAPBO EQU $5802 
PIACBO EQU $5803 
PIAPA1 EOU $5804 
PIACA1 EQU $5805 
PIAPB1 EQU $~806 
PIACB1 EQU $~807 

········~······················································ tttttttttttttttttt SYSTEH HONITOR ttttttttttttttttttttttt 
*************************************************************** SYSHON EQU t5808 
*************************************************************** 
* • t SYSTEH STATUS AND ERRORS 
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0 0 

0 
00048 OODA 00 DENDIN FCB 0 INPUT BUF. ADJ. UPPER BOUNDYARY 

(!) 00049 OODB 00 DENDOT FCB 0 OUTPUT BUF •. ADJ. UPPER BOUNDYARY 
00050 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

0 
00051 •••••••••••••••••••••••• CONSTANTS ************************ {) 00052 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 00053 001F IDLEO EQU HF UPPER BYTE OF IDLE CHARACTER 
00054 OOF8 IDLE! EOU tta LOWER BYTE OF IDLE CHARACTER 

() 00055 OOFF RTOCO EQU tFF UPPER BYTE OF TRIGGER 3/A CODE 0 
00056 OOFO RTOC1 EQU tFO LOWER BYTE OF TRIGGER 3/A CODE 
00057 oooc STATO EQU toe UPPER BYTE OF STATUS HEADER 

n 00058 0030 STAT1 EQU no LOWER BYTE OF STATUS HEADER f) 
• j 00059 0001 WTHXO EOU t01 UPPER BYTE OF WEATHER HEADER 
I 00060 0030 WTHXL EOU no LOWER BYTE OF WEATHER HEADER <LIGHT) I 

(', 00061 0050 WTHXH EQU t50 LOWER BYTE OF WEATHER HEADER <HEAVY) 0 
00062 OOJE THRS1 EOU UE UPPER BYTE OF DISSEHINATION THRESHOLD 
00063 OODF THRS2 EQU tDF LOWER BYTE OF DISSEHINATION THRESHOLD 

('• 00064 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• . ~ 
00065 ••••••••••••••••••••• TEHPERARY STORAGE •••••••••••••••••• 

0 
00066 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 00067 OODC 0001 TEHP RHB 1 () 
00068 OODD 0002 SCRTCH RHB 2 
00069 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 0 00070 ••••••••••••••••••••• FLAGS AND COUNTERS •••••••••••••••••• 0 
00071 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• n 00072 OODF 00 BITCNT FCB 0 BIT COUNT OF FRAHE I 

0 -1:-- 00073 OOEO 00 WRDCNT FCB 0 NO. OF FRAHES PER HESSAOE 0 
00074 OOE1 00 HESCNT FCB 0 RESET PARITY ERROR TIHE OUT 
00075 OOE2 00 SEQFLO FCB 0 SEQUENCE IN PROCESS 

0 00076 OOEJ 00 SEOCOH FCB 0 SEQUENCE COHPLETE 0 
00077 OOE4 00 LOCKUP FCB 0 SYNCHRONIZED TO INPUT DATA STREAH 
00078 OOE:S 00 STATUS FCB 0 SURVEILLANCE CHANNEL STATUS FLAGS 

0 (1 00079 OOE6 00 EXCLOR FCB 0 OUTPUT.OF SOFTWARE EXCLUSIVE-OR 
00080 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 00081 •••••••••••••••••• PIA ADilRESSES •••••••••••••••••••••• 0 00082 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• . C> 
00083 . 5800 PIAPAO EQU t5800 
00084 5801 PIACAO EOU t5801 c 00085 5802 PIAPBO EOU t5802 () 
00086 5803 PIACBO.EQU t5803 
00087 5804 PIAPA1 EOU t5804 o· 00088 5805 PIACA1 EQU t5805 0 
00089 5806 PIAP81 EOU t5806 
00090 5807 PIACB1 EOU t5807 ' e 00.091 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• G 
00092 •••••••••••••••••• SYSTEH HONITOR ••••••••••••••••••••••• 00093 *************************************************************** ( 00094 5808 SYSHON EQIJ t5808 e 
00095 *************************************************************** 00096 * 0 00097 * e 

~ 00098 * SYSTEH STATUS AND ERRORS 
00099 * ·G 0 

.. . 
( ) 



• 
0 _t} 

---
(• (') 

1 HODE MOTOROLA H68SAH CROSS-ASSHBLER PAGE 3 

\) 
i 0 

0 
00100 * D7 CURRENTLY UNUSED! 

0 00101 * D6 SOFTWARE INTERRUPT ERROR (SWI> 
00102 * D5 BEACON/SEARCH RTQC MESSAGE GENERATED CHAIN> 
00103 * D4 NO IDLE CHARACTER FOUND - REINITIALIZE PROGRAM CHAIN) 

0 00104 * D3 PARITY ERROR CHAIN> 0 
00105 * D2 REFORHATTED DATA BEING TRANSMITTED CNHI> 
00106 * D1 UNKNOWN MESSAGE FOUND CIRQ) 

0 00107 * DO SYSTEM SYNCHRONIZED TO INPUT DATA STREAM <IRQ) 0 
00108 * 00109 * I• 00110 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 0 
00111 •••••••••••••••••• INTERRUPT VECTORS •••••••••••••••••••••• 00112 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 0 00113 CFFB ORO $CFF8 ") 
00114 CFFB C900 FDJ IRQ INPUT INTERRUPT 
00115 CFFA C9EF FDB SWI SOFTWARE INTERRUPT CNOT USED> 

(I 00116 CFFC CBOO FD8 NHI OUTPUT INTERRUPT fT) 

I; 
00117 CFFE CAOO FD8 I NIT POWER UP INTERRUPT 
00118 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 0 00119 *************** OUTPUT INTERRUPT ROUTINE ............... () 
00120 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 00121 C800 ORO $C800 

C'"' n 00122 C800 96 D7 NHI LDA A ROTH END OF OUTPUT BUFFER? C'i' I 00123 C802 8B 01 ADD A t1 IF NOTr TEST FOR DATA AVAILABLE, 
,. 

\.1'1 
00124 C804 91 DB CHP A DENDOT 

(\ 00125 CB06 23 09 BLS B2 n 
00126 CB08 86 DO LDA A tENDOT IF YESr SET THE ADJUSTABLE UPPER 
00127 CBOA 97 DB STA A DEN DOT 80UNDARY TO MAXIMUM AND OUTPUT 

0 oo12e eeoc 86 6B LDA A tBEGOT READ POINTER TO BEGINNING OF BUFFER, ('' ' 
00129 CBOE 97 D7 STA A ROTH 
00130 CB10 4C INC A 

0 00131 CB11 4A B2 DEC A r) 
00132 C812 91 DS CHP A · WOTt1 OUTPUT BUFFER EMPTY? IF YESr 
00133 CB14 27 1D BF.O B1 GENERATE AN IDLE CHARACTER. 

0 00134 ~816 DE D6 LDX ROT IF NOTr OUTPUT NEXT FRAME 0 
00135 CB18 88 02 ADD A t2 AND UPDATE OUTPUT READ POINTER, 
00136 C81A 97 D7 STA A ROTH 

0 00137 CBIC A6 00 LDA A o.x 0 
00138 C81E 87 5802 STA A PIAPBO 
00139 CB21 A6 01 LDA A 1rX o· r·· 00140 C82J 87 5806 STA A PIAPB1 ' 
00111 C826 96 ES LDA A STATUS SET "REFORMATTED DATA" FLAG, ~ 00142 C82B BA 04 ORA A t%00000100 

() 00143 C82A 97 ES STA A STATUS @) . 
00144 CB2C 86 5802 LDA A PIAPBO CLEAR OUTPUT INTERRUPT FLAG, 
00145 C82F 86 5806 LDA A PIAPB1 

C.: 00146 C8J2 JB RTI e 
00147 C83J 86 IF 81 LDA A IIDLEO OUTPUT IDLE CHARACTER, 
00148 C835 B7 5802 STA A PIAPBO 

0 00149 C8J8 86 F8 L[IA A IIDLE1 0 
00150 C83A 87 5806 STA A PIAPB1 
00151 C83D 86 5802 LDA A PIAF'BO CLEAR OUTPUT INTERRUPT FLAG, 

G 0 
j 
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0 ' 0 

0 
00152 C840 86 5806 LDA A PIAP81 

") 00153 C84J 96 E5 LDA A STATUS CLEAR 'REFORMATTED DATA' FLAG, 
00154 C845 84 F8 AND A t%11111011 

(') 
00155 C847 97 ES STA A STATUS 

"D 00156 C849 38 RTI 
00157 **************************************************************** 

0 
00158 ****************** INPUT INTERRUPT ROUTINE ••••••••••••••••• 0 00159 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 00160 C900 ORO tC900 
00161 C900 96 E4 IRO LDA A LOCKUP INTERFACE SYNCHRONIZED TO INPUT r-· 00162 C902 26 18 BNE A1 DATA STREAH? IF YES• TEST FOR '') 
00163 * NEXT AVAILABLE FRAHE, 
00164 ·c904 86 5800 LDAA PIAPAO CLEAR INPUT INTERRUPT FLAG, 

("'' 00165 C907 F6 5804 LDA B PIAPA1 ATTEMPT TO SYNCHRONIZE INTERFACE TO ~ 
00166 C90A 81 1F CHP A tiDLEO INPUT DATA STREAH BY LOCKING ON AN 
00167 C90C 26 10 BNE A2 IDLE CHARACTER, IF NO IDLE IS DE-

?l 0 00168 C90F. C1 F8 CHP 8 tiDLE1 TECTED WAIT FOR NEXT INTERRUPT AND 
00169 C910 26 OC BNE A2 TRY AGAIN, 

0 
00170 C9t2 7C OOE4 INC LOCKUP WHEN AN IDLE CHARACTER IS DETECTED 

!f) 00171 C915 7F OODF CLR 8ITCNT SET THE LOCKUP FLAG AND INITIALIZE 
00172 C918 96 E5 LDA A STATUS THE DATA BIT COUNTER. ALSO, SET THE 
00173 C91A 8A 01 ORA A U00000001 "SYNCHRONIZED TO DATA STREAH' FLAG, 

~ (i 00174 C91C 97 E5 STA A STATUS 
00175 C91E 38 A2 RTI 

(") 00176 C91F 7C OODF Al INC BITCNT IS THE NEXT FRAHE READY? IF NOT• 
() I 00177 C922 96 DF LDA A BITCNT WAIT FOR THE NEXT INTERRUPT AND TEST (J>; 

0'\ 00178 C924 81 OD CHP A t13 AGAIN, IF YES• RESET BIT COUNTER 
00179 C926 27 07 BEO All FOR NEXT FRAHE, 

0 00180 C928 86 5800 LDA A PIAPAO 0 
00181 C928 86 5804 LDA A PIAPA1 CLEAR INPUT INTERRUPT FLAG. 
00182 C92E 38 RTI 

0 00183 C92F 7F OODF A1t CLR 81TCNT 0 
00184 C932 96 E2 LDA A. SEOFLO NEW HESSAGE? IF YES,· 
00185 C934 27 1E BEO . A3 DETERHINE HESSAGE TYPE. 

0 00186 C936 DE DO LDX WIN STORE FRAHE IN INPUT BUFFER, 0 
00187 C938 86 5800 LDA A PIAPAO 
00188 C9JB F6 5804 LDA B PIAPA1 INPUT INTERRUPT FLAG CLEARED. 

0 00189 C93E A7 00 STA A o.x () 
00190 C940 E7 01 STA B t.X 
00191 C942 96 D1 LDA A WINt1 UPDATE INPUT BUFFER 

() 00192 C944 88 02 ADD A 12 WRITE POINTER, 0 
00193 C946 97 D1 STA A WINH 
00194 C948 7A OOEO A6 DEC WRDCNT DECREHENT FRAHE COUNTER, THE 

0 00195 C948 26 D1 8HE A2 COHPLETE HESSAGE IS STORED IF THE (J 
00196 * FRAHE COUNT IS ZERO, 
00197 C94D 7C OOEJ INC SEOCOH WHEN THE COHPLETE HESSAGE IS STORED• 

0 00198 C950 7F OOE2 CLR SEOFLG SET THE 'SEQUENCE COHPLETE' FLAG AND e 
00199 C95J 38 RTI CLEAR THE .'SEQUENCE IN PROCESS' FLAG. 
00200 C954 (16 5800 AJ LDA A PIAPAO 

0 00201 C957 F6 5804 LOA 8 PIAPA1 INPUT INTERRUPT FLAG CLEARED, e 
00202 C95A 97 DC STA A TEHP IS THIS HESSAOE A SURVEILLANCE 
00203 C95C 84 70 AND A U70 REPORT? IF NOT• GO TO A4 AND TEST 

0 0 
. 

'· '• ·· ...... 
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tt60 FOR POSSIBLE WEATHER HESSAGE, 

10 
00204 C95E 91 60 CHP A 

f) 00205 C960 26 35 BNE A4 
00206 C962 96 E5 LDA A STATUS A SURVEILLANCE HESSAGE WAS CORRECTLY 
00207 C964 94 FD AND A t%11111101 DETECTED, CLEAR 'UNDEFINED HESSAGE' 

·0 00208 C966 97 E5 STA A STATUS FLAB• ! '') 
00209 C968 96 D1 LDA A ,.IN+l DETERHINE IF THE COMPLETE HESSABE 
00210 C96A 99 10 AirD A t16 PLUS AN IDLE CHARACTER CAN BE STORED 

0 00211 C96C 81 68 CHP A tEND IN IN THE INPUT BUFFER WITHOUT EXCEED~ ,..-) 

00212 C96E 23 08 BLS A5 lNG THE INPUT BUFFER HAXIHUH UPPER 
00213 C970 96 D1 LDA A WINt1 BOUNDARY. IF UPPER BOUNDARY IS 

(' 00214 C972 97 DA STA A DENDIN EXCEEDED UPDATE THE ADJUSTABLE INPUT () 
00215 C974 86 00 LDA A tiE GIN BUFFER UPPER BOUNDARY AND SET WRITE 

0 
00216 C976 97 [11 STA A WIN+l POINTER TO BEGINNING OF INPUT BUFFER. 

:.~) 00~17 C978 7C OOE2 A5 INC SEQFl.B SET 'SEQUENCE IN PR~CESS" FLAG 
00218 C97B DE DO LDX WIN INITIALIZE THE WORDjCOUNTER TO 

0 
00219 C97D 86 07 LDAA t7 SEVEN. . 
00220 C97F 97 EO STA A WRDCNT ~'?) 

00221 C981 86 1F LDA A tiDLEO LOAD A" IDLE CHARACtER 
00222 C983 A7 00 STA A o.x IN THE INPUT BUFFER, 

0 00223 C985 86 FB LDA A tiDLE1 I F) 
I 00224 C987 A7 01 STA A lrX I 
t 00225 C989 96 DC LDA A TEHP LOAD THE FIRST FRAH~ OF THE HESSAGE ]o 00226 C98B A7 02 STA A 2rX IN THE INPUT BUFFER, r:-.1 

00227 C98D E7 OJ STA 8 3rX . I 

UPDATE INPUT BUFFER! 
J n 00228 C98F 96 D1 LDA A WINt1 jn I 00229 C991 88 04 ADD A t4 WRITE POINTER. lr' 

-....J . ' 

I 00230 C993 97 D1 STA A WIN+l 
00231 C995 20 81 BRA A6 

0 00232 C997 96 DC A4 LDA A TEHP IS THIS HESSAOE A W[ATHER REPORT? ("\ 
002~3 C999 91 01 CHP A WTHXO IF NOTr GO TO 7t AND TEST FOR 
00234 C99B 26 3E BNE A7 POSSIBLE IDLE CHARA¢TER. io 00235 C99D D1 30 CHP B WTHXL () 
00236 C99F 27 04 BEQ A12 
00237 C9A1 D1 50 CHP B WTHXH 

0 00238 C9A3 26 3E BNE A9 0 00239 C9A5 96 E5 A12 LDA A STATUS A WEATHER MESSAGE WAS CORRECTLY 
00240 C9A7 84 FD AND A 1%11111101 DETECTED. CLEAR' 'UNDEFINED HESSAGE' 

0 00241 C9A9 97 E5 STA A STATUS FLAG. ,) 
00242 C9AB 96 D1 LDA A WINt1 DETERMINE IF THE COHPLETE HESSAGE 
00243 C9AD 88 OA ADD A uo PLUS AN IDLE CHARACTER CAN BE STORED 

0 00244 C9AF 81 68 CHP A tEND IN IN THE INPUT BUFFER WITHOUT EXCEED- 0 00245 C9B1 23 08 BLS AS lNG THE INPUT BUFFER HAXIHUH UPPER 
00246 C9BJ 96 D1 LDA A WINt1 BOUNDARY. IF UPPER BOUNDARY IS 

0 00247 C985 97 DA STA A DENDIN EXCEEDED UPDATE THE ADJUSTABLE INPUT ('!) 
i 00248 C9B7 86 00 LDA A tBEGIN BUFFER UPPER BOUNDARY ,AND SET WRITE 
I 00249 C989 97 D1 STA A WINt1 POINTER TO BEGINNING OF INPUT BUFFER 10 00250 C98B 7C OOE2 AS INC SEQFI.G SET 'SEQUENCE IN PROCESS' FLAG, f'l 

00251 C9BE DE DO LDX WIN INITIALIZE THE FRAHE 

J 0 
00252 C9CO 86 04 LDA A 14 COUNTER TO 4, 
00253 C9C2 97 EO STA A WRDCNT e 
00254 C9C4 86 1F LOA A tiDLEO LOAD AN IDLE CHARACTER 
00255 C9C6 A7 00 STA A o.x IN THE INPUT BUFFER. IQ 0 

.i 
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c·· 00256 C9C8 86 F8 LDA A tiDLEl 
') 00257 C9CA A7 01 STA A 1 • X 

00258 C9CC 96 DC LDA A TEMP LOAD THE FIRST FRAME OF THE MESSAGE 

(" 
00259 C9CE A7 02 STA A 2rX IN THE INPUT BUFFER. 

) 00260 C9DO E7 OJ STA B JrX 
00261 C9D2 96 Dl LDA A WINtl u'PDATE INF'UT BUFFER 

·00262 C9D4 88 04 ADD A 14 WRITE POINTER, 
) n 00263 C9D6 97 D1 STA A WINtl 

00264 C9DB 7E C948 JMP A6 
00265 C9DB 81 1F A7 CMP A tiDLEO IS THIS MESSAGE AN IDLE CHARACTERT 

('• 00266 C9DD 26 04 BNE A9 lF YESr RETURN FROM INTERRUPT. J 
00267 C9DF C1 F8 CMP B tiDLE1 
00268 C9E1 27 OB BEQ A10 

(' 00269 C9EJ 7F OOE4 A9 CLR LOCKUP IF NOr RESYNCHRONIZE INTERFACE TO -') 
00270 C9E6 96 E5 LDA A STATUS INPUT DATA STREAM, ALSO, SET THE 
00271 C9E8 8A 02 ORA A t%00000010 "UNDEFINED MESSAGE" FLAG AND CLEAR 

('': 00272 C9EA 84 FE AND A 1%11111110 THE "SYNCHRONIZED TO DATA STREAM" 
, .. ) 

00273 C9EC 97 ES STA A STATUS FLAG. 
00274 C9EE JB A10 RTI 

0 00275 ***************************************************************** 
... ~ 

00276 ******************** Sill INTERRUPT ************************* 00277 ***************************************************************** 0 00278 C9EF 96 E5 SWI LDA A STATUS SET "SWI ERROR" FLAG. 
("') 00279 C9F1 8A 40 ORA A t%01000000 
I 00280 C9FJ 97 E5 STA A STATUS 

0 co 00281 C9F5 JB RTI (1 

00282 *************************************************************** 00283 *************** INITIALIZATION <START UP ONLY) ************** 0 00284 *************************************************************** 
00285 CAOO ORO tCAOO 
00286 CAOO BE OJFF INIT LDS ttJFF INITIALIZE STACK POINTER, 

0 00287 CAOJ 86 2F LDA A U2F SET UP.THE A-SIDE OF PIA'S 0 
00288 CA05 87 5801 STA A PIACAO AS INPUT, 
00289 CA08 87 5805 STA A PIACA1 

0 00290 CAOB 73 5802 COM PIAPBO SET UP TH.E I-SITE OF PIA'S ;~) 

00291 CAOE 73 5806 COH PIAPB1 AS OUTPUT. 
00292 CA11 86 27 LDA A U27 

0 00293 CA1J 87 5803 STA A PIACBO ·) 
00294 CA16 87 5807 'STA A PIACB1 
00295 CA19 OF INITA1 SEI DISABLE INPUT INTERRUPTS. 

() 00296 CA1A 86 00 LDA A ttOO INITIALIZE INPUT BUFFER ,_) 
00297,CA1C 97 D2 STA A RIN BOUNDARIES AND POINTERS, 
00298 CA1E 97 DJ STA A RINtl 

0 00299 CA20 97 DO STA A WIN t) 
OOJOO CA22 97 D1 STAA WINtl 
00301 CA24 97 DF STA A BITCNT 

·o 00302 CA26 97 EO STA A WRDCNT ® 
j 00303 CA28 97 E1 STA A MESCNT 

OOJ04 CA2A 97 E2 STA A SEQFLG 

i 0 
00305 CA2C 97 EJ STA A SEQCOH ~ 
00306 CA2E 97 E4 STA A LOCKUP 
OOJ07 CAJO 97 D6 STA A ROT 

Q 0 
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0 
OOJ08 CAJ2 97 D4 STA A WOT 
00309 CA34 97 D9 STA A RNGt1 INIT RANDOH NO, GEN. ') 
OOJ10 CA36 43 COH A 

0 
00311 CA37 97 E6 STA A EXCLOR 
00312 CA39 86 JF LDA A UJF 0 
OOJ13 CAJB 97 DB STA A RNB 
OOJ14 CAJD 86 68 LDA A 1104 

0 OOJ15 CAJF 97 DA STA A [tEND IN r () 
00316 CA41 97 D7 STA A ROTH 
OOJ17 CA4J 97 D5 STA A WOTt1 

0 00318 CA45 86 DO LDA A 1208 f) 
! OOJ19 CA47 97 DB STA A DENDOT 

·In OOJ20 CA49 86 10 LDA A 1%00010000 
00321 CA4B 97 E5 STA A STATUS SET •No IDLE• FLAB, C) 

lo OOJ22 CA4D OE CLI ENABLE INPUT INTERRUPTS, 
OOJ23 *************************************************************** OOJ24 •••••••••••••••••••• HAIN PROGRAH ••••••••••••••••••••••••• If) 

'• OOJ25 *************************************************************** OOJ?.6 CA4E 96 ES START LDA II STIITIJS DISPLAY CURRENT STATUS, 
0 OOJ27 CA50 B7 5808 STA A SYSHON ·~·· 0032S CA5J 96 EJ LDA II S[OCOM LOOP UNTIL A COMPLETE MESSAGE IS 

OOJ29 CA55 27 F7 BEQ START AVAILABLE FOR PROCESSING, 
0 OOJJO CA57 96 DJ LDA A RINtl TEST FOR ADJUSTABLE END OF INPUT f ' (") 

I OOJJ1 CA59 8B 01 ADD A t1 BUFFER, 
I.D OOJJ2 CA5B 91 DA CHP A DENDIN 

0 OOJ3J CA5D 2J 08 BLS STRTA1 r': 
OOJJ4 CA5F 86 68 LDA A lEND IN IF ADJ, END OF INPUT BUFFER IS FOUND 
OOJJ5 CA61 97 DA STA A DENDIN IF YESr SET THE ADJUSTABLE UPPER 

0 OOJJ6 CA6J 86 00 LOA A UEGtN BOUNDARY TO HAXIHUH AND INPUT READ () 
OOJJ7 CA65 97 D3 STA A RINtl POINTER TO BEGINNING OF BUFFER, 
OOJJB CA67 DE D2 STRTA1 LDX RIN FIND IDLE CHARACTER PRECEEDING 

0 OOJJ9 CA69 A6 00 LDA A Or X EACH HESSABE, IF NOT FOUND THE (' 
00340 CA6B E6 01 LDA B 1rX BUFFER POINTERS ARE ASSUHED 
OOJ41 CA6D 81 1F CHP A IIDLEO INCORRECT AND PROGRAH REINITIALIZA-

0 OOJ42 CA6F 26 AS BNE INITA1 TION SHOULD BE PERFORMED, 0 
0034J CA71 C1 F8 CHP B IIDLE1 
00344 CA7J 26 A4 BNE INITA1 

0 00345 CA75 96 E5 LDA A STATUS CLEAR •NO IPLE• FLAG, 0 
OOJ46 CA77 84 EF AND A t%11101111 
OOJ47 CA79 97 E5 STA A STATUS 

( 1 OOJ48 CA7B A6 02 LDA A 2rX TEST UPPER BYTE OF FRAHE FOR TARGET 0 
00349 CA7D 84 70 AND A 1$70 HESSAGE I.D, IF FOUND DETERMINE 

J OOJSO CA7F 81 60 CHP A U60 ATCRBS DR SEARCH, IF NOTr GO TO I() 00351 CA81 27 OJ BED STRTA2 •wxA1' FOR WEATHER HESSAGE, 0 
00352 CABJ 7E CBB5 JliP WXA1 

J~ 
OOJ5J CAB6 A6 OJ STRTA2 LDA A JtX 
OOJ54 CABS 48 ASL A CHECK FOR CORRECT PARITY, Q 

:"~-
00355 CAS9 24 03 BCC SRCH12 
OOJ56 CASB 7E CBAJ JHP SRCHA4 
OOJ57 CASE 84 10 SRCH12 AND A IUO TEST BIT 12 TO DETERMINE IF REPORT f) 
OOJ58 CA90 26 OJ BNE SRCH IS ATCRBS OR SEARCH, IF ATCRBS GO 
OOJ59 CA92 7E CBBE JHP BCN TO •BeN•, OTHERWISE CONTINUE, J 0 0 
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00360 ******************** SEARCH HESSAGE *********************** 00361 CA95 96 D5 SRCH LDA A WOTt1 TEST TO StE IF A COHPLETE SEARCH 
00362 CA97 8B OA ADD A 110 HESSAGE PLUS IDLE CHARACTER CAN BE 

C' 
00363 CA99 81 DO CHP A tENDOT STORED IN THE OUTPUT BUFFER WITHOUT 
00364 CA9B 23 08 BLS SRCHI\1 EXCEEDING THE UPPER BOUNDARY, IF 

:1 
00365 CA9D 96 D5 LDA A. WOTt1 THE BOUNDARY IS EXCEEDED• UPPATE THE 
00366 CA9F 97 DB STA A DEN DOT ADJUSTABLE UPPER BOUNDARY AND SET 

:~! 0 00367 C~A1 86 68 LDA A tBEGOT THE OUTPUT WRITE POINTER TO 
00368 CAA3 97 D5 STA A WOTt1 BEGINNING OF BUFFER, 
00369 *********** SEARCH HESSAGE REFORHATTING ROUTINE ********** 0 00370 CAA5 DE D4 SRCHA1 LDX WOT REFORHAT FIRST FRAHE, 
00371 CAA7 86 1B LDA A tUB 
00372 CAA9 C6 JO LDA B UJO 

n 00373 CAAB A7 00 STA ~ Or X 
00374 CAAD E7 01 STA B 1rX FIRST FRAHE REFORH~TTED, 
00375 CAAF DE D2 LDX RIN REFORHAT NEXT FRAHE. 

0 00376 CAB1 A6 06 LDA A 6rX \R\R\R\A\A\A\A\A\ ACC "A" 
! .I 00377 CABJ 44 LSR A 

00378 CAB4 44 LSR A 
0 00379 CAB5 44 LSR A 

00380 CAB6 44 LSR A \0\0\0\0\R\R\R\A\ ACC "A" 
00381 CAB7 E6 05 LilA B 5rX \P\R"\R"\R\R\0\0\0\ ACC "8" 

0 00382 CAB9 58 ASL ll \R"\R"\R\R\0\0\0\0\ ACC "B' C\P\ 
n OOJBJ CABA 24 OJ BCC SRCHA7 CHECK FOR CORRECT PARITY, 
I 00384 CABC 7E CBA3 JHP SRCHA4 

() - 00385 *************************************************************** 0 00386 * 00387 * TEST FOR VIDEO RECONSTITUTOR SYNCHRONI~ATION HESSAGE. 
0 00388 * THE RANGE FIELD OF THIS HESSAOE IS SET TO HAXIHUH <ALL 

00389 • ONE'S). THE "CARRY" WILL llE SET AFTER ADDING ONE TO THE 
00390 * LSB OF THE RANGE FIELD ONLY IF THE RANGE FIELD WAS SET 

C' 00391 * TO 'HAXIHUH RANGE, 

tj 00392 * 00393 *************************************************************** 
0 00394 CABF 18 SRCHA7 ABA \R"\R"\R\R\R\R\R\A\ ACC "A" LO BYTE 

00395 CACO 88 02 ADD A 12 ADD 1/128 NHio TO RANGE FIELD. 
00396 CAC2 E6 04 LDA B 4rX \R'\R'\R\R\R\R\R\R\ ACC "8" HI BYTE 

0 00397 CAC4 C9 00 ADC 8 tO ACC 8 + ZERO + CARRY --> ACC 8 'I 

00398 CAC6 24 50 BCC SRCHA2 
00399 *************************************************************** c 00400 * 00401 * THE FOLLOWING ROUTINE WILL LOAD A SIHULATED SEARCH RTOC 

1 (j 00402 * HESSAGE IN THE OUTPUT BUFFER EACH TIHE A SYNCH HESSAGE 
00403 { IS RECEIVED. 
00404 
00405 *************************************************************** ( ) 00406 CAC8 DE D4 LDX WOT 
00407 CACA 86 92 LDA A U92 SEARCH RTOC HEADER, 
00408 CACC C6 30 LDA B UJO 

0 00409 CACE A7 00 STA A o.x 
00410 CADO E7 01 STA B 1rX FIRST FRAHE ·LOADED. 
00411 CAD2 86 EO LDA A UEO RANGE = 56 NAUTICAL HIL£S, 

C) 
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00412 CAD4 SF CLR 8 
00413 CADS A7 02 STA A 2rX 
00414 CAD7 E7 03 STA 8 3rX SECOND FRAHE LOADED. 
00415 CAD9 E7 04 STA 8 4rX AZIHUTH = 0 DEGREES. 

() 00416 CAD8 E7 05 STA 8 5rX THIRD FRAHE LOADED. 
00417 CADD DE D2 LDX RIN 
00418 CADF A6 07 LDA A 7rX 

0 00419 CAEl 48 ASL A 
00420 CAE2 24 03 8CC SRCHAB 

1 00421 CAE4 7E C8A3 JHP SRCHA4 
0 00422 CAE7 A6 08 SRCHAB LOA A 11 .x 

00423 CAE9 48 ASL A 
00424 CAEA 24 OJ BCC SRCHA9 n 00425 CAEC 7E CBAJ JHP SRCHA4 t 
00426 CAEF A6 OD SRCHA9 LDA A lJrX 
00427 CAF1 48 ASL A 

0 00428 CAF2 24 OJ 8CC SRCH10 ( 

00429 CAF4 7E CBA3 JHP SRCHA4 
00430 CAF7 A6 OF SRCH10 LDA A 15rX 

0 00431 CAF9 48 ASL A 
00432 CAFA 24 OJ BCC SRCHll 

0 
00433 CAFC 7E C8AJ JHP SRCHA4 
00434 CAFF A6 09 SRCH11 LDA A 9rX 
00435 CBOl 48 ASL A CHECK FRAHES 3 THRU 7 

n 00436 C802 24 03 BCC SRCH13 I () ~ 00437 C804 7E CBA3 JHP SRCHA4 FOR CORRECT PARITY. 
00438 C807 48 SRCHlJ ASL A 

.. 0 00439 CBOS 48 ASL A \T\T\0\0\0\0\0\0\ ACC 'A' 
00440 C809 DE D4 LDX WOT TRANSFER "TIS' OF SYNCH HESSAOE 
00441 CBOB E7 06 STA 8 6rX TO SEARCH RTOC HESSAGE, 
00442 CBOD A7 07 STA A 7rX FORTH FRAHE LOADED. 

0 00443 CBOF 96 E5 LDA A STATUS 
00444 CB11 84 DF AND A t%11011111 
00445 CB13 97 E5 STA A STATUS CLEAR "RTOC" FLAG, 

"' 0 00446 CB15 7E C885 JHP SRCHA5 
00447 CB18 58 SRCHA2 ASL 8 \R'\R\R\R\R\R\R\0\ ACC 'B" 
00448 C819 48 ASL A \R"\R\R\R\R\R\A\0\ ACC 'A' C\R'\ 

0 00449 CB1A C9 00 ADC 8 10 \R'\R\R\R\R\R\R\R'\ ACC '8' ( 
00450 CBlC 58 ASL 8 \R\R\R\R\R\R\R'\0\ ACC '8" 
00451 CB1D 48 ASL A \R\R\R\R\R\A\0\0\ ACC 'A' C\R'\ 

f) 00452 C81E C9 00 £DC 8 10 \R\R\R\R\R\R\R'\R'\ ACC '8' HI BYTE (j 
00453 CB20 84 FO ND A UFO \R\R\R\R\0\0\0\0\ ACC 'A' LO BYTE 
00454 CB22 DE D4 lDX WOT 

(: 00455 CB24 E7 02 STA 8 2rX- ( 
00456 C826 A7 03 STA A 3rX SF.COND FRAHE REFORHATTED. 
00457 C828 DE D2 LDX RIN REFORHAT NEXT FRAHE, 

() 00458 C82A A6 06 LDA A 6rX \R\R\R\A\A\A\A\A\ ACC 'A' c: 
00459 C82C E6 07 LDA 8 7rX \P\A\A\A\A'\0\0\0\ ACC '8' 
00460 C82E 58 ASL 8 \A\A\A\A'\0\0\0\0\ ACC '8' C\P\ 

0 00461 C82F 25 72 8CS SRCHA4 CHECK FOR CORRECT PARITY. ( 
00462 C831 48 ASL A 
00463 CB32 48 ASL A 

0 Q 
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00464 C833 48 ASL A \11\A\A\11\11\0\0\0\ IICC 1 A" I 00465 C834 54 LSR a 
00466 C835 54 I.SR a 

0 
00467 Ca36 54 LSR a 

( 00468 C837 54 LSR a \0\0\0\0\A\A\A\A'\ ACC •a• 
00469 CUB 56 ROR a. \0\0\0\0\0\II\11\A\ ACC •a• C\A'\ 
00470 Ca39 D7 DD STA a SCRTCH 

~ 0 00471 CB3B 56 ROR 8 \A'\0\0\~\0\0\A\A\ ACC •a• C\A\ 
···-1 00472 C83C D7 DE STA B SCRTCHt1 FREE UP ACC "8" 
',j 00473 CB3E 9B DD ADD A SCRTCH \A\A\A\11\11\A\11\11\ ACC "A" 

0 00474 CB40 E6 08 LDA 8 BrX \11\A\A\A\H\0\T\T\ ACC • B • '1 
00475 CB42 54 LSR B \0\A\A\11\A\H\0\T\ ACC "B" 
00476 C843 C4 78 AND B U78 \0\A\A\A\A\0\0\0\ ACC "8" 

0 00477 C845 DB DE ADD 8 SCRTCH+l \A'\A\A\A\A\X\A\A\ ACC "8' ~ 
00478 CB47 C4 FO AND 8 UFO \A'\A\A\A\0\0\0\0\ ACC "8" LO BYTE 
00479 CB49 DE D4 LDX WOT 

0 00480 C84B A7 04 STA A 4rlt 
... -,. 

' .. 00481 CB4D E7 05 STA a 5rX THIRD FRAHE REFORHATTED, 
00482 C84F DE D2 LDX RIN REFORHAT LAST FRAHEo 

0 00483 Ca51 E6 08 LDA 8 u.x ( 

00484 CB53 58 IISL I 
00485 CB54 25 4D 8CS SRCHA4 

On 00486 CB56 E6 OD LDA a 13rX 
I 00487 CBS& 58 ASL B -()N 00488 CB59 25 48 acs SRCHA4 

00489 CB58 E6 OF LDA 8 15rX 
00490 CB5D 58 ASL 8 CHECK FRAHES 5 THRU 7 
00491 C85E 25 43 acs SRCHA4 FOR CORRECT PARITY, 

0 00492 CB60 E6 OE LDA 8 14rX \0\0\C\C\C\C\F\F\ ACC •a• 
00493 C862 17 TBA 
00494 CB63 84 OC AND A uoc \0\0\0\0\C\C\0\0\ ACC • A • 

0 00495 C865 C4 CO AND 8 ttCO \0\0\0\0\0\0\0\0\ ACC •a• I 

.J.f 
00496 CB67 27 02 BEO SRCHA6 SET •o• • 1 IF ·~T~ > O, 
00497 CB69 8A 10 ORA A tUO \0\0\0\1\C\C\0\0\ ACC • a• 

·. 0 00498 CB68 97 DD SRCHA6 STA A SCRTCH FREE UP ACC "A"• ( 
j 00499 C86D A6 09 LDA II 9rX \P\T\T\T\T\0\0\0\ ACC 0 A" 

~0 
00500 C86F 48 ASL A \T\T\T\T\0\0\0\0\ ACC "A" 
00501 CB70 25 31 BCS SRCHA4 CHECK FOR CORRECT PARITY. ~ 
00502 C872 84 FO AND A UFO \T\T\T\T\0\0\0\0\ ACC "A 0 

00503 CB74 OC CLC 
(j 00504 CB75 49 ROL A \T\T\T\0\0\0\0\0\ ACC 0 A 0 C\T\ (.: 

00505 CB76 49 ROL A \T\T\0\0\0\0\0\T\ ACC 0 A • C\T\ 
00506 C877 16 TAB 

0 00507 CB78 C4 CO AND 8 uco \T\T\0\0\0\0\0\0\ ACC • 8 ° LO BYTE ( 
00508 CB7A 49 ROL A \T\0\0\0\0\0\T\T\ ACC 0 A 0 C\T\ 
00509 CB7B 84 03 AND A U03 \0\0\0\0\0\0\T\T\ ACC • A • 

0 00510 CB7D 9B DD ADD A SCRTCH \0\0\0\0\C\C\T\T\ ACC 0 A • HI BYTE ( 
00511 C87F DE D4 LDX WOT 
00512 CB81 A7 06 STA A 6oX 

0 00513 CB83 E7 07 STA B 7rX LAST FRAHE REFORH.ATTED, ( 
00514 CB85 86 IF SRCHA5 LDA A tiDLEO ATTACH AN IDlE CHARACTER 
00515 C887 C6 F8 LDA 8 tiDLE1 AT THE END OF THE HESSAGE, 

0 ' I 

' 
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o0516 CB89 A7 oa STA A 8rX 
00517 CB8B E7 09 STA 8 9rX f 
00518 C88D 96 D~ LDA A WOTt1 UPDATE OUTPUT BUFFER 

(' 
00519 CB8F 8B OA ADD II t10 WRITE POINTER • 
00520 CB91 97 D5 STA II WOT+1 ~ 
00521 CB93 96 E1 LDA A. HESCNT RESET THE "PARITY ERROR" FLAG AFTER 
00522 CB95 8B 01 ADD A t1 2~6 CONSECUTIVE PARITY ERROR FREE 

·I 0 00523 C897 97 El STA A HESCNT INPUT HESSAGES HAVE BEEN FOUND. r 
•1 00524 C899 24 11 BCC SKI PAS 
·~ 00525 CB9B 96 E~ LDA A STATUS 
'('I 00526 CB9D 84 F7 AND A t%11110111 If 

00527 CB9F 97 E~ STA A STATUS CLEAR "PARITY ERROR" fLAG. 
00528 CBA1 20 09 BRA SKI PAS 

0 00529 CBA3 96 E5 SRCHA4 LDA A STATUS { 

00530 CBA~ 8A 08 ORA A t%00001000 
00531 CBA7 97 E~ BTA A STATUS SET "PARITY ERROR" FLAG. 

() 00532 CBA9 7F OOE1 CLR HESCNT CLEAR HESSIIOE COUNT. 
00533 CBAC 96 DJ SKIPAS LDA II RIN+l UPDATE INPUT BUFFER 
00534 CBAE 88 10 ADD A t16 READ POINTER. 

0 00535 CBBO 97 DJ STA A RIN+l 
00536 CB82 7E CD26 JHP . RNOA 
00537 •••••••••••••••••••• WEATHER HESSAGE •••••••••••••••••••••• 0 00538 C885 96 D3 WXA1 LDA A RIN+l PURGE THIS HESSAOE BY UPDATING 

n 00539 CBB7 8B OA ADD II uo INPUT BUFFER READ POINTER. 
I 00540 CB89 97 D3 STA A RINtl 

j : 
~ 00541 CBBB 7E CD78 JHP FINISH 
\J.J 00542 •••••••••••••••••••• BEACON HEBSAOE ••••••••••••••••••••••• 

005~3 CBBE 96 DS BCN LDII A WOT+1 TEST TO SEE IF A COHPLETE BEACON 
00544 CBCO 8B 10 ADD A t16 HESSAGE PLUS AN IQLE CHARACTER CAN 
00545 CBC2 81 DO CHP A tENDOT BE STORED IN THE OUTPUT BUFFER WITH-

lo 00546 CBC4 23 08 BLS 8CNA1 OUT EXCEEDING THE UPPER BOUNDARY. 
00547 CBC6 96 D~ LDA A W0Tt1 IF EXCEEDEDr UPDATE THE ADJUSTABLE 
00548 CBC8 97 DB STA A DENDOT UPPER BOUNDARY AND SET THE OUTPUT 
00549 CBCA 86 68 LDA A tBEGOT WRITE POINTER TO BEGINNING OF 

0 00550 CBCC 97 D5 STA A WOTtl BUFFER. ( 
00551 ............ BEACON HESSAOE REFORHATTINO ROUTINE . .......... 
00552 CBCE A6 02 BCNA1 LDA A 2rX 

0 00553 CBDO 48 ASL A BEACON TEST FLAG SET? IF YESr c 
00554 CBD1 25 OJ BCS BCNA12 DETERHINE WHETHER HESSAGE IS A CPHE 
00555 CBDJ 7E CC5F JHP BCNA2 HESSAOE OR AN RTOC TRIGGER. 

() 00556 CBD6 E6 OA BCNA12 LilA B 10rX RTQC TRIGGER HESSAGE? IF YESr (j 
00557 CBD8 C1 FF CHP B tRTOCO DISSEHINATE A SIHULATED BEACON RTOC 
00558 CBDA 27 OJ BEQ BCNA14 HESSAGEr OTHERWISE REFORHAT CPHE 

0 00559 CBDC 7E CCSF JHP BCNA2 HESSAGE TO A REGULAR ATCRBS BEACON ( 
00560 CBDF E6 08 BCNA14 LDA 8 11 .x HESSAGE. 
00561 C8E1 58 1\SL 8 

0 00562 CBE2 24 OJ BCC BCNA1J ( 
00563 CBE4 7E CD17 JHP BCNA3 
00564 CBE7 C1 FO BCNA13 CHP B tRTOC1 

0 00565 CBE9 26 74 BNE BCNA2 c 
00566 **************************************************************** 00567 * 0 ' . 

I 

• 
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0 
00568 * THE FOLLOWING ROUTINE WILL LOAD A SIHULATED BEACON RTOC 
00569 * HESSAGE IN THE OUTPUT BUFFER.EACH TIHE AN RTOC TRIGGER 
00570 * HESSAOE IS RECEIVED. 

0 
00571 * 00572 **************************************************************** 00573 CBEB DE D4 LDX WOT I 

00574 CBED 86 E8 LDA A UE8 RTOC HEADER I 

0 00575 CBEF C6 30 LDA 8 U30 
00576 CBF1 A7 00 STA A o.x 
00577 CBF3 E7 01 STA 8 l•X FIRST FRAHE LOADED. 

0 00578 CBFS 86 EO LDA A UEO RANGE • 56 NAUTICAL HILES. 
00579 CBF7 SF CI.R 8 i 
00580 CBFB A7 02 STA A 2•X 

0 00581 CBFA E7 03 STA B J,x SECOND FRAHE LOADED. ~ 
00582 CBFC 86 80 LDA A U80 AZIHUTH •180 DEGREES. 

(' 
00583 CBFE A7 04 STA A 4•X • I 
00584 CCOO E7 05 STA 8 s.x THIRD FRAHE LOADED. 
00585 CC02 DE D2 LDX RIN 
00586 CC04 A6 05 LDA A s.x 

0 00587 CC06 48 ASL A 
00588 CC07 24 OJ ICC· BCNA5 
00589 CC09 7E CD17 JHP BCNAJ 

0 oo590 eeoc A6 01 BCNA5 LDA A 7•X 
00591 CCOE 48 ASL A 
00592 CCOF 24 03 BCC 8CNA6 

0 ('"") 00593 CC11 7E CD17 JHP BCNAJ I 
~ 00594 CC14 A6 08 8CNA6 LDA A u.x .::- 00595 CC16 48 ASL A 

0 100596 CC17 24 OJ BCC BCNA7 
00597 CC19 7E CD17 JHP 8CNAJ 
00598 CC1C A6 OD BCNA7 LOA A tJ.x 

0 00599 CC1E 48 ASL A 
.. 

0 

,J 00600 CC1F 24 OJ BCC BCNA8 

;i 0 00601 CC21 7E CD17 JHP BCNAJ 

Ia 
00602 CC24 A6 OF BCNAB LDA A ts.x 
0060J CC26 48 ASL A 
00604 CC27 24 OJ BCC BCNA9 
00605 CC29 7E CD17 JHP BCNAJ 
00606 CC2C A6 09 BCNA9 LDA A 9•X CHECK FRAHES 2 THRU 7 
00607 CC2E 48 ASL A FOR CORRECT PARIT~. 

0 00608 CC2F 24 OJ BCC 8CNA10 
00609 CCJ1 7E CD17 JHP BCNAJ 
00610 CC34 16 BCNA10 TAB \T\T\T\T\0\0\0\0\ . ACC •A• AND "8" 

0 006 t1 CCJ5 OC CLC TRANSFER "TIS" OF TRIGGER HESSAGE ( 
00612 CCJ6 49 ROL A INTO RTOC HESSAOE. 
0061J CCJ7 49 ROL A 

,,, () 00614 CCJB 49 ROL A ( 
00615 CCJ9 84 OJ AND A UOJ \0\0\0\0\0\0\T\T\ ACC "A" HI BYTE 
00616 CCJ& 58 ASL8 

0 00617 CCJC 58 ASL B \T\T\0\0\0\0\0\0\ ACC "8" ( 
00618 CCJD CA 20 ORA B U20 SET RUN LENGTH FLAG TO 1. LO BYTE 
00619 CCJF DE D4 LDX WOT 

0 ' 
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0 
00620 CC41 A7 06 STAA 6•X 

') 00621 CC43 E7 07 STA B 7•X FORTH FRAME LOADED • ! 
00622 CC45 86 FF LDA A ttFF 
00623 CC47 C6 FO LDA 8 UFO i 

0 00624 CC49 A7 08 STA A a.x HODE 3/A • 7777 (OCt>, '') 
00625 CC4B E7 09 STA 8 t•X FIFTH FRAHE LOADED. 

1 00626 CC4D 4F CLR A 
0 00627 CC4E A7 OA STA A 10•X HODE 2 • 0000 <OCT), . ') 

00628 CC50 A7 08 STA A 1hX 
00629 CC52 A7 OC STA A 12•X HODE C • 0000 <OCT>~ 

0 00630 CC54 A7 OD STA A u.x SIXTH AND SEVENTH FRAMES LOADED, •:) 
00631 CC56 D6 E5 LDA I STATUS 

I 
I 

00632 CC58 CA 20 ORA B t%00100000 I 
I 

n 00633 CC5A D7 E5 STA B STATUS SET 'RTQC' FlAG, I ~ 
00634 CC5C 7E CCF9 JHP BCNA4 I 
00635 CC5F 44 BCNA2 lSR A REFORMAT FIRST FRAME. 

0 00636 CC60 E6 03 LDA B l•X '?) 
00637 CC62 58 ASl 8 
00638 CC63 DE D4 LDX WOT 

0 00639 CC65 117 00 STA A o.x ?') 

00640 CC67 CA 10 ORA I U10 SET AF FLAG TO 1. 
00641 CC69 E7 01 STA 8 !IX FIRST FRAHE REFORHATTED, 

0 00642 CC6B DE D2 LDX RIN REFORMAT NEXT FRAME. ~-:() 
00643 CC6D 116 06 LDA A 6•X \R\R\R\A\A\A\A\A\ ACC 'A' 

n 00644 CC6F 44 LSR A 
0 I 00645 CC70 44 LSR A ~~ 

~ 

\J1 00646 CC71 44 LSR A 

0 
00647 CC72 44 LSR A \0\0\0\0\R\R\R\A\ ACC 'A' 
00648 CC73 E6 05 LDA I s.x \P\R'\R'\R\R\0\0\0\ 'ACC 'B' (~) 
00649 CC75 58 ASL I \R'\R'\R\R\0\0\0\0\ ACC 'B' C\P\ 
00650 CC76 24 03 BCC BCNA11 

0 00651 CC78 7E CD17 JHP BCNAJ CHECK FOR CORRECT PARITY. 0 
00652 CC7B 18 BCNA11 ABA \R'\R'\R\R\R\R\R\A\ ACC 'A' LO BYTE 
00653 CC7C BB 02 ADD A t2 ADD 1/128 NHI. TO RANGE FIELD• 

0 00654 CC7E E6 04 LOA B 4rX \R'\R~\R\R\R\R\R\R\ ACC 'B' HI BYTE () 
00655 CCBO C9 00 ADC B to ACC B t ZERO t CARRY --> ACC B 
00656 CC82 58 ASL 8 \R'\R\R\R\R\R\R\0\ ACC 'B' 

0 00657 CC83 48 ASL A \R'\R\R\R\R\R\A\0\ ACC 'A' C\R'\ ) 
00658 CC84 C9 00 Aile B to \R'\R\R\R\R\R\R\R'\ ACC 'B" 
00659 CC86 58 ASL B \R\R\R\R\R\R\R'\0\ ACC '8' 

0 00660 CC87 48 ASL A \R\R\R\R\R\A\0\0\ ACC 'A" C\R'\ ') 
oo661 ccaa c9 oo ADC B tO \R\R\R\R\R\R\R'\R'\ ACC "B' HI BYTE 
00662 CCBA 84 FO AND A UFO \R\R\R\R\0\0\0\0\ Ar.c "A' LO BYTE 

0 oo663 ccac DE D4 LDX WOT () 
00664 CCBE E7 02 STA B 2rX 
00665 CC90 117 OJ STA A JrX SECOND FRAME REFORMATTED, 

;0 00666 CC92 DE D2 LDX RIN REFORMAT NEXT FRAHE, (D 
I 00667 CC94 A6 06 LDA A 6rX \R\R\R\A\A\A\A\A\ ACC "A' 

J 0 
00668 CC96 E6 07 LDA B 7rX \P\A\A\A\A'\0\0\0\ Ar.C 'B' 
00669 CC98 58 ASL B \A\A\A\A'\0\0\0\0\ ACC 'B' C\P\ e 
00670 CC99 25 7C BCS BCNA3 CHECK FOR CORRECT PARITY. 
00671 CC9B 48 ASL A 

Q 0 
• I 

i ) 



0 c 
---

(i ·o 
1 MODE MOTOROLA H688AH CROSS-ASSHBLER PAGE 14 

' 
0 0 

0 
00672 CC9C 48 ASL A 

0 00673 CC9D 48 ASL A \A\A\A\A\A\0\0\0\ ACC 'A' 
00674 CC9E 54 LSRt 

(' 
00675 CC9F 54 LSR B 

0 00676 CCAO 54 LSR B 
00677 CCA1 54 LSR B \0\0\0\0\A\A\A\A'\ ACC •e• 

0 
00678 CCA2 56 ROR B \0\0\0\0\0\A\A\A\ ACC •t• C\A'\ 

0 00679 CCA3 D7 DD STA B SCRTCH 
00680 CCAS 56 ROR t \A''0\0\0\0\0\A\A\ ACC • e• 
00681 CCA6 D7 DE STA B SCRTCHt1 FREE UP ACC •t• 

("' 00682 CCAB 98 DD ADD A SCRTCH \A\A\A\A\A\A\A\A\ ACC "A" 0 
00683 CCAA E6 08 LDA t BoX \A\A\A\A\X\X\X\X\ ACC '8' 

' 00684 CCAC 54 LSR 8 \0\A\A\A\A\X\X\X\ ACC "8' ·• . I () 00685 CCAD C4 FB AND 8 UFB \0\A\A\A\A\0\0\0\ ACC '8' 0 
00686 CCAF DB DE ADD 8 SCRTCH+l \A'\A\A\A\A\X\A\A\ ACC '8" 
00687 CCB1 C4 FO AND 8 UFO \A'\A\A\A\0\0\0\0\ ACC 1 8' 

('I 00688 CCB3 DE D4 LOX WOT ~. 0 
. ! I 00689 CC85 A7 04 STA A 4oX 

0 
00690 CCB7 E7 OS STA B SoX THIRD FRAHE REFORHATTED. 
00691 CCB9 DE 02 LDX RIN REFORHAT NEXT FRAME, (") 

00692 CCBB E6 09 LOA 8 9oX 
00693 CCBD 58 ASL B 

0 00694 CCBE 25 57 ecs 8CNA3 .CHECK FOR CORRECT PARITY. (\ 

00695 CCCO C4 FO AND 8 UFO SAVE 'TIS' ONLY. 
00696 CCC2 17 TBA \T\T\T\T\0\0\0\0\ ACC "A' AND '8" 

0 (") 00697 CCC3 OC CLC { . 
I 00698 CCC4 49 ROL A 
~ 00699 cccs 49 ROL A 

0 
<l' 

00700 CCC6 49 ROL A \T\0\0\0\0\0\T\T\ ACC 'A' () 
00701 CCC7 84 03 AND A U03 \0\0\0\0\0\0\T\T\ ACC "A' HI BYTE 
00702 CCC9 58 ASL 8 

0 · 00703 CCCA 58 ASL 8 \T\T\0\0\0\0\0\0\ ACC • 8 I LO BYTE 0 
oo7o4 ceca DE D4 LDX WOT 
00705 CCCD A7 06 STA A 6oX 

0 00706 CCCF E7 07 STA B 7tX FORTH FRAHE REFORMATTED~ 0 
00707 CCD1 DE 02 LDX RIN REFORHAT NEXT FRAME. 

0 
00708 CCD3 A6 OA LDA A 10tX 
00709 CCD5 E6 08 LDA B 11 .x 0 
00710 CCD7 58 .ASL 8 
00711 CCD8 25 3D BCS 8CNA3 CHECK FOR CORRECT PARITY. 

0 00712 CCDA DE 04 LOX WOT 0 
00713 CCDC A7 08 STA A BoX 
007t4 CCDE E7 09 STA B 9oX FIFTH FRAHE REFORHATTED, 

0 00715 CCEO 4F CLR A SIXTH FRAME ALL ZEROES. G> 
00716 CCE1 A7 OA STA A 10oX 
00717 CCE3 A7 08 STA A 11 .x SIXTH FRAME REFORHATTED, 

;0 00718 CCES DE 02 LDX RIN REFORHAT LAST FRAME, 0 
i 00719 CCE7 A6 OE LDA A 14rX 

jo 00720 CCE9 E6 OD LOA B u.x CHECK PARITY OF FRAHES 5 AND 6. 
00721 CCEB 58 ASL B 0 
00722 CCEC 25 29 BCS BCNA3 
00723 CCEE E6 OF LOA B ts.x J 0 

'. 0 

I 

• 
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I 00724 CCFO 58 ASL B 
I(' 00725 CCF1 25 24 BCS BCNA3 ,. 

·• 00726 CCF3 DE D4 LDX WOT 
00727 CCF5 A7 OC STA A 12•)( 

0 00728 CCF7 E7 OD STA B 13 .x LAST FRAHE REFORHATTED. r ,, 
00729 CCF9 86 1F BCNA4 LDA A . IIDLEO ATTACH AN IDLE CHARACTER 
00730 CCFB C6 F8 LDA B tiDLE1 AT THE END OF THE HESSAOE, 

0 00731 CCFD A7 OE STA A 14•)( r. 
00732 CCFF E7 OF STA B 15•)( 

.00733 CD01 96 D5 LDA A WOH1 UPDATE OUTPUT BUFFER 
0 00734 CDOJ BB 10 ADD A t16 READ POINTER, :: 

00735 CD05 97 D5 STA A WOH1 
00736 CD07 96 E1 LDA A HESCNT RESET THE 'PARITY ERROR' FLAG AFTER 

0 00737 CD09 SB 01 ADD A t1 256 CONSECUTIVE PARITY ERROR FREE !I:" 
\,, 

0073S CDOB 97 E1 STA A HESCHT INPUT HESSAGES HAVE BEEN FOUND. 
00739 CDOD 24 11 BCC SKIPAB 

0 00740 CDOF 96 E5 LDA A STATUS r 
I 00741 CD11 S4 F7 AND A tX11110111 

00742 CD1J 97 E5 STA A STATUS CLEAR 'PARITY ERROR' FLAO. 
0 00743 CD15 20 09 BRA SKIPAB r 

·1 00744 CD17 96 E5 BCNAJ LDA A STATUS 
00745 CD19 SA 08 ORA A 1100001000 

0 00746 CD1B 97 E5 STA A STATUS SET 'PARITY ERROR' FLAG. ~··· 

00747 CD1D 7F OOE1 CLR HESCNT 
n 00748 CD20 96 Dl SKlPfiB LDA A RIN+l UPDATE INPUT BUFFER 

0 I 
00749 CD22 SB 10 ADD A READ POINTER, ~ t16 ......, 00750 CD24 97 Dl STA A RIN+l 
00751 •••••••••••••••••• RANDOH NUHBER GENERATOR •••••••••••••••••• 0 00752 CD26 96 DB RNOA LDA A RNO \0\0\N\N\N\N\H\N'\ ACC 'A' t! 

00753 CD2S D6 E6 LllAB EXCLOR 
I 00754 CD2A 27 02 BEO RNGA1 lo 00755 CD2C SA 40 ORA A tt40 \0\1\H\N\H\N\N\N'\ ACC 'A 1 

,j 00756 CD2E D6 D9 RNOA1 LDA B RN0+1 \N\H\N\N\N\N\N\N 1
\ ACC 1 B1 

.;, 0 00757 CD30 44 LSR A \0\0\X\N\N\N\H\N\ ACC I A I C\N'\ 
0075S CD31 56 ROR B \N'\N\N\N\N\N\N\N\ ACC '8 1 C\N 1 \ c 

jo 
00759 CD32 97 DB STA A RNO 
00760 CD34 D7 D9 STA B RN0+1 
00761 *************************************************************** c 00762 • I 00763 • THE FOLLOWING ROUTINE SIHULATES THE OUTPUT OF AN 

'0 00764 * EXCLUSIVE-OR LOGIC OATE WITH THE FIRST AND LAST BIT OF A ( 
00765 * 15 BIT SHIFT REGISTER USED AS INPUT. THE OUTPUT STATE OF 

1 0 

00766 • THE GATE IS STORED FOR THE NEXT UPDATE OF THE SOFTWARE 
00767 * IHPLEHENTED RANDOH NUHBER GENERATOR. <:: 
00768 * 
00769 *************************************************************** ~: 0 00770 CD36 24 OJ DCC RNGA2 LAST 1 RNG 1 BIT SET? c 
00771 CD38 73 OOE6 COH EXCLOR 
00772 CDJB 81 JE RNOA?. CHP A tTHRS1 DISSEMINATE A SIHULATED STATUS 

0 00773 CDJD 26 39 BNE FINISH HESSAGE WHEN THE COUNT OF THE c 
00774 CDJF C1 DF CHP 8 tTHRS2 'RNG 1 SATISFIES THE THRESHOLD 
00775 CD41 23 35 EtLS FINISH CONDITIONS, 

8 Q 
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00776 
00777 CD43 96 D5 
00778 CD45~ 88 OA 
00779 CD47 81 DO 
00780 CD49 23 08 
00781 CD48 96 D5 
00782 CD4D 97 DB 
00783 CD4F 86 68 
00784 CD51 97 D5 
00785 
00786 CD53 DE D4 
00787 CD55 86 OC 
00788 CD57 C6 30 
00789 CD59 A7 00 
00790 CDSB E7 01 
00791 CD5D 4F 
00792 CD5E A7 02 
00793 CD60 A7 03 
00794 CD62 A7 04 
00795 CD64 A7 05 
00796 CD66 A7 06 
00797 CD68 A7 07 
00798 CD6A 86 1F 
00799 CD6C C6 FB 
00800 CD6E A7 08 
00801 CD70 E7 09 
00802 CD72 96 D5 
00803 CD74 88 OA 
00804 CD76 97 DS 
00805 CD78 7A OOEJ 
00806 CD7B 7E CA4E 
00807 

SYHBDL TABLE 

INBLIF 
BEGOT 
STAll 
WRDCNT 
PIAPBO 
81 
A12 
STRTA1 
SRCH11 
BCNA1 
8CNA10 
RNGA3 

0000 
0068 
0030 
OOEO 
5802 
C833 
C9A5 
CA67 
CAFF 
CBCE 
CC34 
CD43 

OUTBUF 
ENDOT 
WTHXO 
HESCNT 
PIACBO 
IRQ 
AS 
STRTA2 
SRCH13 
BCNA12 
BCNA2 
RNGA4 

***************** STATUS MESSAGE (SIMULATED) ***************** 
RNGA3 LDA A WOTt1 TEST TO SEE IF A COMPLETE STATUS 

ADD A 110 MESSAGE PLUS A IDLE CHARACTER CAN BE 
CHP A IENDOT STORED IN THE OUTPUT BUFFER WITHOUT 
BLS RNGA4 EXCEEDING THE UPPER BOUNDARY. IF 
LDA A· WOTt1 THE BOUNDARY IS EXCEEDED• UPDATE THE 
STA A DENDOT ADJUSTABLE UPPER BOUNDARY AHD SET 
LDA A IBEGOT THE OUTPUT WRITE POINTER TO 
STA A WOTt1 BEGINNING OF BUFFER. 

************ STATU& MESSAGE GENERATION ROUTINE ************ 
RNGA4 LOX WOT 

LDA A ISTATO STATUS MESSAGE "ID'• 
LDA B ISTATl 
STA A O•X 
STA B t.X 
CLR A 
STA A 
STA A 
STA A 
STA A 
BTA A 
STA A 
LDA A 
LDA B 
STA A 
STA 8 
LDA A 
ADD A 
STA A 

2•X 
3•X 
4•X 
!hX 
6•X 
7•X 
tiDLEO 
tiDLEl 
8•X 
9•X 
WOT+l 
110 
WOTt1 
SEOCOH 
START 

MESSAGE FIELDS SET TO ALL ZEROS. 

FINISH DEC 
JHP 
END 

0068. 
OODO 
0001 
OOE1 
5803 
C900 
C98B 
CA86 
CB07 
CBD6 
CCSF 
CD 53 

WIN 
DENDIN 
WTHXL 
SEOFl.G 
PIAPA1 
A2 
A7 
SRCH12 
SRCHA2 
BCNA14 
BCNA11 
FINISH 

OODO 
OODA 
0030 
OOE2 
5804 
C91E 
C9DB 
CASE 
CUB 
CBDF 
CC78 
CD78 

ATTACH AN IDLE CHARACTER 
AT THE END OF THE MESSAGE. 

UPDATE OUTPUT BUFFER 
WRITE POINTER. 

RIN 
DEN DOT 
WTHXH 
SF.:OCOH 
PIACA1 
AI 
A9 
SRCH 
SRCHA6 
BCNA13 
BCNA4 

0002 
OODB 
0050 
OOE3 
5805 
C91F 
C9EJ 
CA95 
C868 
CBE7 
CCF9 

WOT 
I OLEO 
THRS1 
LOCKUP 
PIAPBl 
All 
A10 
SRCHAl 
SRCHA5 
BCN/\5 
BCNAJ 

0004 
001F 
003E 
OOE4 
5806 
C92F 
C9EE 
CAA5 
C885 
eeoc 
CD17 

ROT 
I[ILEl 
THRS2 
STATUS 
PIACBl 
A6 
SWI 
SRCHA7 
SRCHA4 
BCNA6 
SKIPAB 

0006 
OOFB 
OODF 
OOE5 
5807 
C948 
C9EF 
CABF 
CBAJ 
CC14 
CD20 

RNG 
RTQCO 
TEHF' 
EXCLOR 
SYSMON 
A3 
INIT 
SRCHA8 
SKIP AS 
BCNA7 
RNGA 

OOD8 
OOFF 
OODC 
OOE6 
5808 
C954 
CAOO 
CAE7 
CBAC 
CCIC 
CD26 

BEGIN 0000 
RTOC1 OOFO 
SCRTCH OODD 
PIAPAO 5800 
NHI c8oo 
A5 C978 
INITA1• CA19 
SRCHA9 CAEF 
WXA1 CBB5 
BCNAB CC24 
RNGA1 CD2E 

.. 

END IN 
STATO 
BITCNT 
PIACAO 
82 
A4 
START 
SRCH10 
BCN 
BCNA9 
R.NGA2 

• 

0068 
oooc 
OODF 
5801 
C811 
C997 
CA4E 
CAF7 
CBBE 
CC2C 
CDJB 

( 

( 

c 

~ 

( 

I I 



.. 

APPENDIX D 

PROGRAM LISTING FOR 
SIMULATION AND DIAGNOSTIC MODULE 

D-1 

\ 

- . 



" 

0 
I 

N 

...~. 

MOTOROLA H68SnM CROSS-ASSMBLER F'AGE 

M68SAM IS THE PROPERTY OF MOTOROLA SPDr INC,. 
COPYRIGHT 1974 TO l97S BY hOTOROLn INC 

MOTOROLA M6900 CF:!lSE .~sSniF<LER, F:ELEASE 1, 2 

•.}()(; 1 
0002 
0·;)03 
(,of)~', 4 

·~t0(•')5 

()(•{}(t(; 

~000 7 

00008 
{)QQ09 
00010 
00011 
00012 
00013 
00011 
00015 
00016 
00017 
00018 
00019 
00020 
00021 
~00~2 
0•)('23 
000::>-1 
00•}.::'5 0\h'O 
00 :>£ C•OOO 0020 
·~·('• '1-, 0·::020 00P.4 
00 28 O(HI•l %B4 
;:·o :•" 0198 oooe 
O(o 30 0190 0003 
·:~;. 31 0193 0006 
(10 32 \119~ 0003 
'''' 33 0 19C O·:OHO 
(•('03 4 
•,) ·~-· (• ~~ ~i 

00036 
00037 0000 
00039 001F 
00039 00~0 

00010 OOD3 
000~! OOD4 
00042 0187 
00013 019( 
(h/011 C'2LB 
·~C··~-' ,,~ 

·.•00 ·16 
000-17 

HAM HPDE 5/A~TS III~ INTERFACE SIHUL~TOR 

*********•••••••••t••••·,·~········••***********************tt4 
I 9-8-8~ !11-17-821 
t UBFR.EFM.SIMU3 
I HAF:lllol,;F:E. DEFINITION 1 r'if'E: P-71/~,,.1 0 
:t 
t RAM 0000 - 0J~F 

* l F'IAO 5800 5803 * PIAl 5804 - 5907 

* t PIA2 5808 - 5BOB 

* * * * * * * * 

[II SPLAY 

ROHl 
ROH2 
ROM3 
ROH1 

cooo 
C400 
csoo 
ccoo 

58 DC 

C3FF 
C7FF 
CBFF 
CFFF 

* *******************'**'***********'****'*******'*************** ll!lt.l*lttt.t.tltttttttll RAM DATA BUFFERS *********tttttttttt 
***********'******'*************************'***********'*****' OR6 $0000 
BUFDIA RMB $20 SIMU, RECU, BUFFER 
BUFSrl RHB fP.4 SUR~. CHANHELt1 DATA RECU BUFFER. 
BUFSC2 RMB $B4 SURV, CHAHHELI~ DATA RECV BUFFER, 
STATUS RHB toe STATUS FILE. 
ERRORS RHB $03 ERROR FILE, 
TEHP RMB $06 SCRATCH PAD MEMORY, 
SCRTCH RMB $03 ACCUMULATOR DATA SAVE FILE. 
TBLTXR RHB t80 TRANSMIT FILE. 
·················~················•****'*********'*******''**'*. 
*lt.ltltllllftttlllt RAM BUFFER BOUNDARIES IIIII*********** 
••••••••••••• ,, ••• , ••••••••• ~·····*************''*''****'**'*'* 
BUFStP. EOU BUFr!Irl BFGINiHNG OF SHW REC 1J BUFFER. 
BUFSIE EOU FUFDIA+31 END OF SIMU RECV BUFFER, 
BUFClB EOU BUFSC1 BEGH!HH!G !JF CHANi!EL 1 F:EC'.' BUFFER. 
BUFClE EOU EUFSC1t179 END OF CHANNEL 1 RECU BUFFER. 
BUFC:'B EOll P.UFSC2 PEGHHIING OF CHA!!NEL 2 RECIJ BUFFEF\, 
BUFC2E EOU BUFSC~+17° EHD OF CHANNEL 2 RECIJ BUFFER. 
TXTBLB EOU TPLTXP BEAIHHIHG OF TRnNSHIT FILE. 
TXTP.LE EUU !PLfXRt12; END OF TRANSMIT FILE. 
ltttJttt11111~tt1itf tffttflttittltittttttltt1t•••*••••••••••t tt 
H.UH f I; Fll'lf:S, ~~~OU~!TEF.3 (oi 1fi HHJHII:!F.Y F'•Jii!TEHS u•n t rt.n 
•~rrtttrtt~rttttttttttt~tttettttttttlttttttttttt!tttt••••••tt+t • 



1 MOfiE 

00048 C·21C 00 
00049 021[1 00 
ooo~;o 021E 00 
00031 021F 00 
00052 0220 00 
00053 0221 00 
OOC.S4 0222 00 
0<:0~15 0223 00 
ooc-~;6 0224 (\() 
OOO~i7 C•225 00 
()0(•59 02:~6 00 
OO(<j~ 0~27 00 
00060 0228 00 
00061 0229 00 
00062 022A 00 
0\)063 0~2[1 00 
0006•1 022C 00 
00065 02211 00 

022E 00 
022F 00 

·:l0066 0230 00 
0231 00 

00067 0232 0000 
00068 0234 00 

0 00069 0235 0000 
I 00070 \,J.J 0:?37 0000 

00071 0239 0000 
0007.2 023B 0000 
00073 
00074 
00075 
00076 (•23[1 0000 
00077 023F 0000 
00079 0:~11 0000 
0·'::079 02<13 0000 
0008(\ 
00081 
00(·B2 
00083 CFFB 
00084 CFFB C[IOE 
()0085 CFFt) CE13 
0008.~ CFFC CDDO 
00087 CITE C400 
00088 
00089 
00•:·90 
00091 
000?2 
00093 
{)00s:'•l 
(10095 

• 00096 C0•)\1 

MOTOROLA M68SAH CROSS-ASSMBLER F'AGE 2 

LOCKUP FCB 0 
TIMOUT FCli 0 
[IATFLG FCP 0 
TIMFLG FCB 0 
RCVFLG FCiil 0 
TXCOMF' F'CE! ·0 
TXFLftG FCB 0 
SEOFLG FCB 0 
EOB FCB 0 
OFFSET FCB 0 
BITCIH FCB 0 
FRMCtiT FCli 0 
STAC~IT FCB 0 
IDLCNT FCB () 

DELl FCB 0 
DEL2 FCB 0 
[1El3 FCB 0 
DATMSG FCB $OO,S00,$00 DATA MESSAGE COUNTER, 

STAMSG FC[! •oo,soo STATUS MESSAGE COUNTER. 

RNG FDB 0 RANDOM NO, GEN. SHIFT REGISTER, 
EXCLOR FCB 0 
ENDIN FDB 0 
ENDOT FDB 0 
ENDUP FDB 0 
BTXPTR FDEl 0 

*************************************************************** 
*l~lltt.t****** RftM DATA BUFFER POINTERS ************** 
***********************************************************l:*** 
RIN FOB 0 INF'UT BUFFER REnD POINTER. 
WIN FDB 0 INPUT BUFFER WRITE POINTER, 
ROT FDB 0 TRANSMIT TAEllE DUMP POINTER, 
LKPPTR FDB 0 LOOKUP TABLE RFAD POINTER. 
tt.tttttatatttt.ttttt*l*************************''*************** 
*******~*~********** INTERRUPT VECTORS ******************** 
******~***llltlttfftllfflf********'**************************** 

ORG SCFFB 
FDB IRO INPUT INTERRUPT 
FDB SWI SOFTWARE INTERRUPT (NOT USEDJ 
FDB NHI OUTPUT INTERRUPT 
FDB !NIT POWER Uf' INTERRUPT 

****'*~•••tt,t.lttt.tttttttttttt••••••••••••••••****************! 
****~******tlflllltltl TRANSMIT lAElLE ftllltll**********lttt 
****llllltttttllftttttttttSiftttlttttttfttttlttt!ftfttf******** 
* t THE TPAI!SMif T~BLE CONTAINS SURVEILLANCE MESSAGES THAT WILL 
t EXERCISE THE SURVEILLA~CE CHAH!!EL REFORHATTIHG SOFTWARE. 
:t 
~tttttttttiSt~!iftttttFftt~ttttttlttttlttfttlttfttltltlttttlltt 

ORG t[000 

' 

.. 



! MODE HOTOROLA M6BSAM CROSS-ASSMBLER PAGE j 

00097 COOO lF TBL T:<D FCB StF,SFS,flF•fFB•flF•fFS,$1F•tF8 l[ILE!J 
COOl FB 
COO:! 1F 
C003 FS 
C004 lF 
C005 FB 
C006 IF 
C007 FS 

00098 COOS IF FCB f1F•SF8,$1F,$FS,f1F,$FS,$1F•fF8 
C009 FS 
COOA 1F 
COOl! Fa 
COOC IF 
COOIJ FS 
COOE 1F 
COOF F8 

00099 COlO EC FCB $EC,$28,$01,$~0,f7D,$70r$E0,$18 CF'HE 
COlt 28 
C012 01 
COl:J 50 
C014 7[1 

C015 70 
C016 EO 
C017 18 

0 00100 C018 EA FCB tEA,SES,$03,$10•f00,$08r$1F,$F8 I 
.+:- C019 EB 

COlA 03 
COlli 40 
COlC 00 
COlD 08 
COlE 1F 
r:·:llF F8 

!l0101 C020 E.8 FCB tE8 •• 2o.t38rtoo.tto.soo.soo.tto [!CN TRIG 
C021 20 
C022 38 
Co:/23 00 
C:0~4 10 
r.o;'s oo 
C02.!> 00 
t:027 10 

0010:' CCO:!B FF FCB tFF,$FS,!OO,fOB•f00,$0B•flF,SF8 
C029 FB 
C02A 00 
C029 08 
C02C 00 
C02D 08 
CP2E 1F 
C<i~!F fO 

00103 C•HO 6£1 FCB f6Doi2P,f21rf03rf~C,*~O,$J0,t00 BCIItl 
C031 28 
C032 24 
ro33 os , .., ~ • 



1 MO[IEI MOTOROLA M68SAM CRDSS-ASSHBL~R F'Ht.JE. <I 

C03•1 6C 
C035 ::!0 
C036 10 
co:P oo 

00104 C038 49 FCB $49rf2Brf0lof00r$06o$40o$1F,$FB 
C03? ::!8 
C03A 01 
C03P 00 
C03C 06 
C03[1 40 
C03E lF 
C03F FB 

00105 CO'IO 60 FCB f60r$38•f10,$[18,$D:!,$FB•fB0,$2B SRCHt1 
C011 38 
C04::! 10 
C043 DB 
COH II::! 
C045 FB 
C046 BO 
CO.c17 ::!8 

00106 C!HB 00 FCB S00,$70,$04,$30,$04,$~8•f1frfFB 
C019 70 
C04A 04 
CO.c1B 30 

0 C04C 04 
I CO•HI 28 Vl 

C04E lF 
C04F fB 

O•H 07 C\)50 60 FCB $60r$38rfFF,$F8rfE0,$00r$00rf10 SYNCH 
C051 38 
C052 FF 
C053 FB 
C054 EO 
co~;s c·o 
C056 00 
C05"7 10 

00108 C058 00 FCB $OO,$OC,$00,$08•$00r$08,$1F,$F8 
COS<> OS 
L05A 00 
C05B OS 
C05C 00 
C05[1 08 
t:05E lF 
t:05F FB 

00109 C060 60 FCB *60,$38,$05·~9B•fEDr$DOr$l0,$00 SRCIU::! 
C061 38 
C062 05 
(.'0.53 \"d 
C06·1 Eft 
COe.5 [10 
C066 t 0 

C' C06.' 00 -., ~ 
I 

• 



1 HO[I[· MOTOROLA M68SAM CROSS-ASSMBLER f'AGE 5 

00110 C068 OC Ff.Et $0CrS~Or$03rS38rSBCrS28rS1FrSF8 

C069 40 
C06A 03 
C06B 38 
C06C BC 
1:')6[1 2EI 
C06E iF 
C06F FS 

00111 C070 6C FCB S6CrS20r$20rSE8rS1Ar$18r$60r$10 liCNt2 
C071 20 
C072 :o 
C0/3 El:l 
C074 4A 
C075 18 
con. 6o 
C07l 10 

00112 C07B 78 FCB f78rS98rS02rS28,$07rS30rS1F 
C079 98 
C07A 02 
CO?£! 29 
C07C 07 
C07[1 30 
C07E 1F 

00113 C07F FB TX1EtiD FCll SFB 
00114 COSO 1F FCB S1FrSFBrS1FrSFBrS1FrSFBrS01rS50 wx 

0 COB1 FB 
I C082 1F 0' 

C083 FB 
C084 1F 
t:085 FB 
C096 01 
C087 50 

00115 COBB 10 FCB Sl0rSOOrS10rSOOrS20rSOOrS1FrSF8 
C099 00 
COBA 10 
C08ft 00 
COBC 20 
COSII 00 
COBE 1F 
COBF FS 

00116 C090 EC FCll $ECrS28r$01rS50rS7Dr$70rSFOrS08 Cf'ME/FRAME 4 
C091 :?8 
C092 01 
C093 50 
C09 <\ 7[1 

C095 70 
C096 EO 
C09:' OS 

00117 C098 EA FCB fEAr$E8rS03r.10•SOO,fOBrS1Fr$F8 1)(\[1 F'I\RITY 
C099 ES 
C()9A 03 

• ~-x~ 

C09B 40 .. 
~ 

'I 
I 

• 



1 HOltE HOTOROLA 11685~11 CROS5-ASSHBLER PAGE 6 

C09C 00 
C09[t OS 
C09E lF 
C09F FB 

00118 COAO EC FCB SECr~2BrSEOrSOO,$ROr$00r$00rf20 BCN Tl\'16/ 
COAl 28 
COA2 EO 
COA3 00 
COM 80 
COA5 00 
COAl> 00 
COA7 20 

00119 COAB FF FCB SFFrSFB•tOOr$08,$00r$08r$1FrSF8 ns = 1/4 
COM FB 
COAA 00 
COAB 08 
COAC 00 
COMt 08 
COAE 1F 
COAF FB 

00120 COBO 6[t FCB S6D,$28r$2~r$28,$6Cr$20r$10r$00 BCNtl/FRAHE 2 
COB! 28 
COB:? 24 
COB3 28 

0 COB4 6C 
I COB5 20 

........ COic6 10 
COB7 00 

00121 COBI:l ~9 FCB t~9,$28rS01rt00,$06rS40r$1FrSF8 BArt PARITY 
COB9 28 
COBA 01 
COBB 00 
COliC 06 
COBII 40 
COBE lF 
COBF FB 

00122 coco 60 FCB S60,$38r$10rSDBr$II2r$C8,$BOr$28 SHCHU/IIIFF, 
COC1 38 
COC2 10 
COC3 [18 
coc~ D2 
CN'5 C8 
COC6 BO 
COC7 28 

oot23 coca oo FCB $00r$70,f04r$30r$04•$28,$1FrfF8 AZIMUTH 
COC9 70 
COCA 04 
COCB 30 
cocc 0~ 

COC[t ::.a 
COCE lF 
C(1 CF FB 

"' ..., 
.... -



1 MODE 

001::!4 CODO 60 
C0[11 38 
C0[12 FF 
CO[I3 F8 
C0[14 EO 
COD5 00 
CO[I6 00 
CO[I7 20 

oo 1 :!5 cor•8 oo 
C0[19 08 
CODA 00 
cor•B 08 
CO[IC 00 
COD[I 08 
CO[IE 1F 
CO[If F8 

00126 COEO 48 
COEl 38 
COE2 05 
COE3 98 
COE4 E[l 
COE5 DO 
COE6 10 
COE7 00 

00127 COE8 OC 
C1 COE9 40 
I COEA 03 co 

COEB 38 
COEC ItC 
con• 28 
COEE 1F 
COEF F8 

00128 COFO 6C 
COFl 20 
COF2 10 
COF3 EO 
COF4 •lA 
( OF5 1ft 
Cf•F· 6 60 
COF"' l 0 

00129 COFS 74 
COF9 99 
COFA 02 
COFB 20 
COFC 07 
COFD 30 
COFE 1F 

00130 COFF FB 
00131 
00132 
00133 
00134 Clfoo) 6C 

' 

MOTOROLA H6BSAM CROSS-ASSHBLER PAGE 7 

FCB $60r$38,fFF•SFBr$EOrS00,$00r$::!0 SYNCH/DIFF. 

FCB tOOrSOBrtoo,sos.soo,soa,s1FrSFB TTS 1/4 

FCB $48,$38r$05r$98r$E[Ir$[10r$10•SOO SRCHt2/HEA[IER 

FCB $0Cr$40•S03,$38•SBCr$28rS1FrSFB INCORRECT 

FCB $6C.$20r$10r$EBr$1Ar$18•$60rS10 £tCNt2/[llFF, 

FCB $74,$98,$02rS28r$07•$30rS1F F:G At/[1 3/A 

FCF $FEl 

************•**********~**************•****••••••***********'** 
*'****~ttl1f*l~t~!* DAIA LOOK-UP TABLE *~tlttltttt*ttttltt* 

*********'•*••t•Jtltttlttltlttlflt~ttlllttltllltl************** 
TBLLKP Ff'B i~l .;;>.(1d(':;of.<.BdEl!d·FS.tC(l,$·lO [lCtl 

-~ 

• 



1 HOflf HOTOROLA M685AM CROSS-nSSMBLER I·' AGE 8 

C101 38 
C102 OS 
C103 68 
Cl04 Eli 
C105 FB 
C106 00 
C107 4<> 

00135 C108 EA FCB SEArSE8,$00,$08rSOQ,sOerS1FrSF8 
C109 Ell 
C10A 00 
ClOB on 
ClOC 00 
C10[1 08 
C10f 1F 
ClOF FB 

00136 C110 EB FCB SE8rS38tSEOtSOOtS80r$00r$00•S68 llCtl RTOC 
C111 38 
Cll::! EO 
C113 00 
Cl14 80 
Cl15 00 
r:1t6 oo 
Cll1 t\8 

0 00137 Cl18 FF FTB SFF•SF8,$00r$08tSOO,sOB,stF•SFB 
I C119 Ft~ I..D 

C11A 00 
C11B 08 
c 11 c 00 
Cll D 08 
Cllf 1F 
C 11 F FB 

00138 C120 6ll FCB *6DrS30r$90,$20•S61rS00r$00r$08 BCNt1 
C1:!1 30 
C122 90 
c1n 20 
r124 61 
1:t:~s O•l 
ClU 00 
C121 llfl 

00139 Cl:!B 4'1 FCl! S49oS28r,00,$0Hr$06•S40,$1Fr!F8 
Cl29 28 
ct:'A 00 
C12FI OB 
c 1 :>c (•6 
I 1211 40 
C 1 :•f. 1 F 
Cl:"F Ffl 

00140 Cl30 lFI FC[f $1~•!3~·S43rS78•S 0 7,tDe,f04rS89 SRCHI1 
Cl31 3H 
C132 4:'1 
C13J 78 

• C134 97 • ~ 

I 

' 



1 HOfiE HOTOROLA H6HSAH CROSS-ASSH~LER f'AGE 9 

C135 DB 
C136 04 
C137 88 

00141 C138 lf FC!l $1FrSFBrS1F,$FB,ltf,fF8,f1F•SFB 
C139 FB 
C13A lF 
C139 FB 
C13C H 
C13fl Fli 
C13E H 
C13F Ffl 

00142 Cl<IO 92 FC£t S92.t3o.sEo.soo.soo.soa.soo.s4o SRCH RTOC 
C111 30 
C142 EO 
C143 00 
C144 00 
C1'15 08 
r:t46 00 
Cl47 40 

00143 C148 1F FCB Stf,Sf8,$1F,sF8,$1F•Sf8rSIF•SFB 
C149 F8 
C14A lF 
C119 FB 

Cl 
C11C lF 

I Cl'\11 FU 
~ C14E lf 
0 C 1'\F FS 

001 H C150 lB FCB sta.s3a.st6.ssa.s6E.ssa.stc.soo SRCIU2 
C151 38 
C152 16 
Cl53 88 
C154 6E 
C155 88 
C156 1C 
C157 00 

001-15 C15R 1F FC£< $1F•Sf8,$1f,SF8,$1F,Sf8•S1F,$F8 
C159 Ff.l 
f:15A 1F 
Cl'5Et FO 
C1SC 1F 
C15D FS 
C1SE tF 
C15F Ffl 

00146 C160 '>C FCB ftCr$3S,$8~.t9Q,$~O,$BOr$00•$40 Drtrt2 
C161 38 
C162 93 
C163 90 
£:16·1 50 
Cl65 P.O 
!:166 ()() 
r t.<.} •1'' 

• 00117 C168 78 FC •: i' 7 S , $ 9 8 , f.()·) , $ (>fl • $ C• ' • I .0 · $ 1 F • I 



1 MO{IE 

C169 98 
C16A 00 
C168 08 
C16C 07 
C16{1 30 
r:tt.E 1F 

00148 C16F FB 
00149 
00150 
00151 
001:J2 C170 01 

C171 02 
C172 01 
Cl7:3 OB 
C174 10 
C175 20 
C176 40 
C177 8·.) 

00153 
00151 
00155 
00156 oooc 
00157 0038 

0 00158 001F 
I 

00159 OOF8 
00160 
00161 
00162 
00163 5800 
00!64 5801 
00165 5802 
00166 5803 
00167 5804 
00168 5805 
00169 5806 
00170 580? 
00171 5808 
00172 5809 
00173 580A 
00174 5808 
00175 
00176 
00177 
00178 580C 
00179 
00180 
00181 
00182 
00183 
001fH 
00185 

w 00186 

MOTOF:Ill.A MMlSI'tM t:ROSS-AS~'.M£<1. ER PftfH· 1. 0 

LKPEN[I FI'P, fi 8 

****************'*'*********'**'*'*******'********************* 
tlttttltttttttl* ME~GA6E TYPE LOOK-UP TABLE tllttttttttttltt 
*'''*'*''''*~············•ttJtlilltltttttll*****'************** 
TBLMSG FCI< $01,f02rHi4·$0!l,$10rf21j,$40•SBO 

**************************************~**********************t* ********************* CONSTANTS *************************** 
*************************************************************** 
STAlO fllU tOC UPPF.F: BYTE OF STI'IliiS HEADER. 
STATl EOU S38 LOWER BYTE OF STATUS HEA{IER. 
J[ILEO EllU SlF UPPER BYTE OF IDLE CHARACTER. 
I{ILEl EllU SFB LOWER BYTE OF l{ILE CHARACTER, 

****'******************************1*****•****'**********'***** **************tttttttt PIA A[I{IRESSES ********************** 
************************'****•**************'**''********l*''** PIAPAO EOU $5800 
PIACAO EQU $5801 
PIAPBO EllU $580~ 

PIACBO EllU t580J 
PlAPAl EGU $5804 
PIACAl EllU $580~ 
PIAPB1 EGU f5806 
PIACBl EDU t580l 
PIAPA2 EllU $5800 
PIACA2 EOU S5809 
PIAPB2 EOU S580A 
PJAfR2 EUU $5808 

******************••ttt~ttttJtttlt1****••******************''** 
*****llltttttftttt SYSlEH ~ISPLAY MONITOR tttttfft********* 
tt•tttttttlll*f*t~tllt*ttt*S1ttllltll*lltttttttt*tlttttttttlltt 
SYSMON EOU f~·B(H 

***********'**lllltlttttttftlll**'*'***''*'**''************'''' .. 
* .. 
* :t 
.j! 

* 

CONTROL RfGISl£~ 

3[1~1 HOfiUl.E C'li!FIG"f':,n~nn · . .'i'll·!lF,r}!_ F.'F! .. ll 
C7 Cf> \ ClF'EhiT!i·1ii it(·ltl: liE~;t:;RH'Tl(W 

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



0 
I -N 

.... 

l MfJTIE MOTOROLA M68SAM CROSS nSSMBLf~ f"llGE J. 1 

00187 
()~·188 

\)0!1:19 
00190 
00191 
(l·J192 
00193 
00194 
()0195 
0(1 19 6 
1)0 197 
C•O 198 
00199 
00200 
00201 
oo::o:: 
00203 
(•()20•1 
00205 
()('206 
00207 
00208 
00209 
00210 
00211 
00212 
00213 
00214 
00215 
00216 
0()217 
oo:!lB 
00219 
0·:·220 
00221 
00:?2:! 
002:.:>3 
00224 
00225 C400 
00226 C400 OF 
00227 C401 AE 03FF 
00228 C404 86 2F 
00229 C406 87 5801 
00230 C409 B7 5805 
002~1 C40C 87 5809 
00232 C40F 73 5802 
00233 C412 73 5806 
•)0234 C41~· 7 ;~ :58(·1) 
00235 C418 86 2 7 

00236 C41A 87 580~ 
002~7 C4lP 8, S8o·· 
00238 [420 87 ~~0~ 

* * * * 
t 

* * * * * * * * * * * * * * 
* * * * * 
* * * * * * * * * * 

() 0 ' LOOP FAC~; SIMULATELt 01.1 ll'l!T 
0 1 \ HEC'J, CHANNEl 11 OUTPUT 
l 0 \ RH'I,•, CHANNEL 12 OUJPUT 
1 1 \ SPM':E! 

\ 

CHANNEL t :.' COl-IF 1 GURA TI ON CONTfWL FIELD 
C5 C4 C3 \ OPERATING MnDE \ DESCRIPTION 

-------------\------------------\-----------------~---------.-
0 0 0 \ SIMUI.ATION \ RECV, SC & SD I TX, SC & RU 
0 0 1 \ BY-PASS \ RECV. - - I TY. MC I MD 
0 1 0 \ SCENARIO/ON LINE \ RECU, SC & SD I TX. MC & Rn 
0 1 1 \ SCENARIO/~DLES \ RECU. SC - I TX. MC I RD 
1 0 (l \ SPARE! ' \ 
1 0 1 \ SPARE! \ 
1 1 0 \ SPAR[! \ 
1 1 1 \ OPERATIONAL \ RECV, HC I MD I TX, MC & RD 

\ 

CHANNEL 11 CONFIGURATION CONTROL FIELD 
C2 C1 CO \ OPERATING NODE \ DESCRIPTION 

-------------\------------------\-----------------------------
0 0 0 \ SIMULATION \ RECV, SC l SD /·TX, SC & RD 
0 0 1 \ BY-PASS \ RECV. - - I TX. MC & MD 
0 1 0 \ SCENARIO/ON·LINE \ RECU. SC I SD I TX. HC & RD 
0 1 1 \ SCENARIO/IDLES \ RECU, SC - I TX. HC i RD 
1 0 0 \ SPARE! \ 
1 0 1 \ SPARE! \ 
1 1 0 \ SPARE! \ 
1 1 1 \ OPERATIONAL \ RECV. HC & MD I JX, MC & RD 

\ 
NOTES: 

SC ~ SIHU, CLOCK 
8[1 = SIHIJ, [l(ilA 

MC ~ MODEM CLOCK 
MD ~ MODE S DATA 

RD = REFORMATfED DATA 
- ~ OFF 

* *****************************************************'********* 
*'****~**~**** INIFIALlZATION <START UP ONLY) *************** 
**********''************'*****ltttttl**********f*************** 
HUT 

ORG *C400 
SEI 
LDS 
UtA A 
STA A 
STA ,; 
STA A 
COM 
COI1 
CUM 
UtA A 
SH1 r.o 
s ,,, ,) 
S I" A ,.\ 

H3FF 
li2F 
F'IACM 
~·I,)CAl 

F'IACA? 
F'Ii'IF'£{0 
F"!flFP.l 
f' I M· £< ;:> 
:f$::'7 
F· UtCt: 
PI;lC!~ 

f'lt.tC'~ 

DISA~LE INPUT INTERRUPTS, 
INITIALIZE STACK POINTER. 
SET UP THE A-SI[IE OF PIA'S 
~3 INPUT, 

S!.':T !IF' THE ['-!1IItE OF F'Hi'S 
t~S otn F'IJT. 

.. ~ 
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1 MOI•E 110TOF~OLA M68SAI1 CROSS-ASSHBLEF: f'AGE 12 

00239 C423 86 FF 
00240 C425 87 580~ 
00241 C423 4F 
00242 C429 87 0220 
00213 C42C 87 0222 
00244 C42F B7 0188 
00245 C432 87 01~Y 
00246 C435 87 01BA 
002~7 C438 87 018B 
00248 C43B B7 018C 
00249 C43E 87 018D 
00250 C441 B7 018E 
00231 C444 B7 018F 
00252 C447 87 5BOC 
00233 C44A CE 0000 
00254 C44D 86 55 
00255 C44F 87 0198 
00256 C452 C6 AA 
00257 C454 B6 0198 
00238 C457 A7 00 
00259 C459 E7 01 
00260 C45B OB 
00:!61 C45C 08 
00262 C45D FF 0199 
00263 C460 B6 0199 
00264 C463 27 EF 
00265 C465 86 019A 
00266 C46S 81 86 
00267 C46A 23 EB 
00268 
00269 
00270 
00271 
00272 
00273 
002?4 
002/5 
00:?76 
00277 
00278 
00::'79 
00290 
00281 
00282 
00283 
00284 
0()~85 

(>0296 
Ot.J:!8;' 
00288 
()'):289 
00290 

L[IA A tsFF 
ElA A F"IAF'B2 
CLH A 
5T{I A 
STA A 
STA A 
STA A 
SH1 A 
STA A 
S TA 1\ 
STI'I A 
STA A 
STA A 
STA A 
L(IX 

L[IA A 
!HA A 
U•A B 

INITIALIZE CONTROL REGISTER 
FOR OPERATIONAL MODE. 

DISABLE DATA RECORDING. 
DiSABLE DATA TRANSHISSION, 
INITIALIZE STATUS FILl, 

CLEAR DlSF~AY. 

***** HEHORY 
LOAD RAI1 INPUT 

DATA CHECKER 

TEST *t**** 
EIUFFERS WITH 
80ARD PATTERN. 

IIH T1 U1 A A 

t~C 1JFLG 

TXFLM> 
STATUS 
SIIHUStl 
STATUS+:> 
STATUS+.~ 

STATUSt•l 
STATUSt~i 

STATUS+6 
STATUSP 
SYS110tl 
uoooo 
us~ 
SCRTCHt::! 
UAA 
SCRTCHt:• 

STA A OtX 
STA 8 l,X 
INX 
INX 
SlX SCRlTH 
LDA A SCRTCH 
BEll INIT1 
LDA A SCRTCIH1 
CHP A U86 
EllS IIH 11 

*********•***************************************************** *****lllll*********tta MAIN f'ROGRAM *******lttttttttttttltt 
*******~···~··***'************~··~·*************************'** 
* * * * * * * * 57 

* * 56 

* * 55 
:t: Si 
t 
* 53 
:t: 

* :+. 

* * 

S:! 

51 

THE MAIN f'ROGRAH S~HPLES THE LOWER EIGHT 
ADDRESS SWITCHES FOR INSTRUCTIONS. 

H ~i t.t iiEIW HHU 

EXECUTE CHANNEL 2 SUF'JlllLMICE TEST F:OUTINE 
WHEN SWITf.H '57' IS !'.[T 10 1, 
EXECUTE CHANNEL 1 SUF:'.'EILL ~.NCE 1 F Sl FDUTINE 
WHFN RWITf.H '56' IS RET TU t. 
EXECUIE SELF TEST ROUTttiE WHEN SWITCH 'H~' IS SET 10 1· 
EXECUTE STATUS RANDOM NUH8E~ GENERAlnR ~~RlFILATIO~ 
ROUTINE UHEN RW!TCH '54' IE SET TO 1. 
l•ISSEMIIUoTF I'IHA ·~S tmHO t1S SWITCH '5.1' f!' :;~e·l H• 1. 
EXECUTE CH:1ii~IEL .I ~-L!h'.'EILLMICF lFEl F:OUl INE' U"'ltiG 
THE "IRMI~:;iHf FlU WHE"tl SWllCil 'S2' I~ SF.l l(t 1. 
LXECUJE li.[(,GtiOSTtCL UIIFrl 'H!lH~H 'Sl' F SEr Hl t. 
SF"! llf' Et01H SUR'.'• CHrdH~EL~> ~01: IWI':Mitl. •HE.RAllON Will'! 
S!JifCH '51' LS SET Til 0. 

·~ 

I 
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' 

0 
I 
~ 

.t:-

1 MOitE MOTOROLA M68SAH CROSS-ASSMBLEk PAGE 13 

0(1::!91 
00292 
00::!'?3 
00::!94 
00295 C46C BD CCEO 
00296 C46F 86 0188 
00297 C472 B7 5SOC 
00298 C475 27 03 

* so • 
EXECUTE MAIN rROGRAM WHEN SWITCH 'SO" IS SET TO l, 

* ****'********************'****'*'**************'**********'l*** 
lOOPl JSR DELAY WAIT 2 SECONDS, 
LOOP2 LDA A STATUS 

STA A S¥SMOH ltiSF'LAY IJNJT S"I"ATIIB FOR 
SEQ CONT 

00299 C477 BD CCEO 
00300 C47A B6 5908 CONT 
00301 C47It 44 

JSR DELAY 
L[IA 1i 
LSF: 1i 
P.CC 
Lll(l 1:1 
STA £l 
JSR 
LilA S 
STA S 
LSR A 
P.r.c 
LilA S 
STA B 
LSR A 
sec 
JSR 
L~R A 
sec 
JSR 
Bf~A 

U:iR A 
BCC 
JSR 
LSR A 
P.CC 
JSR 
LSR (\ 
BCC 
JSR 
LSF: ti 
r~cc 

JSF: 

f'lAPA2 

2 SECONDS IF UHIT FAILS IN 
Ail'r SELECTED TEST, 
GET 11Etlll! 
E~ECUTE MAIN ROUTINE IF 

00302 C~7E 24 EF 
00303 C480 C6 FF 
00304 C482 F7 580C 
00305 C485 BD CCEO 
00306 C488 C6 00 
oo3o7 c4sn F7 ~soc 
00308 C49It 44 
00309 C48E ~4 2It 
00310 C490 C6 02 
00311 C492 F7 5SOC 
00312 C495 44 
00313 C496 24 03 
00314 C198 Bit C4C6 
00315 C4'?B 44 ' 
00316 C49C 24 05 
00317 C49E BD C5C9 
00318 C4A1 20 C9 
00319 C4t<3 44 
00320 C4A4 24 03 
003?1 C4A6 BP C678 
00322 C4A9 H 
00323 C4AA 24 03 
0032f C4AC BD C838 
00325 C4fW 4•1 
00326 C4BO 21 03 
00327 C4B: Bit CSF9 
'l0328 C•IB5 <14 
003~9 C4B6 24 B1 
00330 C4BB Bit C96B 
00331 C4BB 20 ~F 

00332 C•IBI! <1<1 
00333 C4~E 24 03 
00334 C4CO BD C~DA 

00335 C4C3 7E ~4~£ 
(!0336 
GG337 
003~9 

00~39 

00310 
00J41 
00312 

TSTl 

TST2 

TSTl 

TSH 

TST5 

TST6 

OPF: l 
BRft 
L SF: 1i 
err 

LOOP2 SWITCH "SO' IS BET 
f%11111111 INDICATE PAUSE 

10 1. 
BEFOF:E CYCLJNB 
(LHI TESl l SYSMON fHUR MAIN ROUTINE, 

DELAY WAIT 2 SECONDS. 
I%OOOOOr00 INDICATE PAUSE COMPLETE, 
SYSMON 

TEST STATE OF SWITCH 'Sl', 
OPRl IF SET TO Or NORMAL OPERATION. 
1%00000010 IF SET TO lr EXECUTE DIAGNOSTICS. 
SYSMON INDICATE DIAUNOSTJ~S SELECTED. 

TS12 
TSTL.f'1 

1 ST3 
TSTLF':! 
LOUF'1 

TSl4 
TSTLF'l 

rsr~:; 

TS"Il.f'<l 

1 ~~ l6 
TSTLF~) 

l00F'1 
TS fU''6 
I tlOJ'l 

C'F'I::; 

TEST ETAlE OF SWilCH "S2', 
IF S~T TO 1 EXECUTE 
CHANNEL 1 DIAG, TEST LOOP. 
TEST STATE OF SWITCH '53', 
IF SET TO l EXI.LUTE 
TEST LOOP :•. 
SAMPLE MF~U AFTER IERMlNATION OF lSTL~ 2, 
lFST STAlE nr SWITCH '54'. 
IF :'Ff 10 1 U!:.CliJT 
SfflllJS Ri!G hi1iHNOSTIC F:Ollf!IH-:. 
TlST STAlE OF ",;wiTCH ·s~,·, 
IF f1FT TO 1 1:1H.:ll f[ 
SELF H. ;;r L'~lF' • 
T E S f S T AI E I) F S I.J 1f C H ' ~. 6 ' , 
IF SET TO 1 E.~Ef.IJ fE 
CHANNEL 1 SUII'J. TES r UlfW, 
!FST Sh~lE OF SWilCII '!:::'', 
H SF"i llt 1 U.F"t.lllF 
f'HM!PE.l :> SUf.''·'• H.Sf I..Ott~·. 

' I EST STAT!:: ·•r !:>WI TLH '::;;" 
1 F SE l lll l tlf'n:o'."i E .I i! I HI 

I~·F: Uf'0'1 !) r'--FM. S i"lfll!E, 
(lf'R:• Jlif' I t;('f' 1 
tttt***'*****'Jttttrt~ttrttrrtttltl ~ttttltttt,tttttttttttt i :~ ~: t 
.t t t:t f 1 ; .t t. t: :;: :;: .t :i '! =.uP. F r:" : I r !f' ( r :,: c; 1 1. '; ,., i · 11 , :;. •· 1 t t 1 t. ; :. t f 1 :t :; t : : 
:t t.t t I t t t t I. I I I ' ! i I I ' , : I l I r o ~ t1 I "1. H ~ U t:: :t l U n :1 .!: J t. t !. :t I > .$ .t.l :! • I ·. t 
.I 
:t- T H l 2 F" D '.' ' : ,.; [ :: 'i I ... !.• : . ' i < I •r: il : I r, ... r ,"; ·: I E r F c- j·· "'' . 1 r,·,: I : . ! .. 
t. Dt'oTil lo'•fl..!'. ''' ;ld~. 1 : HIF i'JLf L·' I i·, 11H "Jt;;d!Htl f !li 
*· I S l L! Frl: I L 1 L : .' ;: . o: • . , · I i i , ·, 1'1. ! t ! 1.1 ! ! i ll i 0: [. : i.:f. f 1 l 0 fl U ll :1 f: 
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MOTOROLA M68SAM CROSS-ASSMBLER h'GE 14 

00 
0199 
021C 
021F 
021E 
0190 
0191 
0192 
021[1 
0221 
0224 
0229 
023[1 
023F 
0~35 

20 
023E 
0240 
D3 
0236 
019C 
0193 
cooo 
019~· 

01?7 
58-:HJ 

* * * * * * * * * * * * * * * * 

INCORRECT MESSAAE FROM IR~NSMIT T~RLE t2 REPLACING A 
MESSAGE FRUM TABLE tl. fHE MESSAGE PLPLALEMENT IS SfLECTED 
BY SWJTfHES S5r S6r AND 57. 

SWITCHES 
S7 56 55 

\ 
. \ MESSAGE SELECT 

\ 
\ 

EXPFCTED RESULTS 
AEFORMATTEP \ DIAGNOSTIC 

0 
0 
0 
0 
1 
1 
1 
1 

0 
0· 
1 
1 
0 
0 
1 

0 \ WEATHER \ PURGED \ NO 
MESS 
MESS 
11ESS 
MESS 
MESS 
ME:ss 
MESS 

ERr-:iJf:·i 

1 

1 
0 
1 
0 
1 
0 
1 

\ CF'ME/BAD PARITY \BAD F'RTY/PURGED\ 
\BC~ TRIG/DIFF TIS\ REFORMATTED \ 
\BGNtl!BAD PARITY \DAD PRTY/PURGED\ 
\ SCF:Ht 1/[tJFF, f'IZ \ F:EFORMAT.TElt \ 
\ SYNCH/DIFF TIS \ REFORMATTED \ 
\SCRH 12/BnD PRlY \BAD PRTY/PURGEO\ 
\BCN 12/DIF-RG-3/A\ REFORMATTED \ 
\ \ \ 

1 MI~iUtiG 

~ liH m:F:n:t 
.5 IHSSING 
4 I NCORF:ECT 
5 HICORF:ECI 
6 MISSitiG 
7 ItiCORPECT 

* ****************** HIITIALIZATION *~*********************** 
TSTLF'1 CLI 

LDti 
STA 
STA 
STA 
STA 
STA 
SHI 
STI\ 
STA 
STA 
SH1 
SH1 
SlA 
SH1 
Sf:'\ 
L(IA 
STtt 
s f(l 
LilA 
STt~ 

l. J) :·: 

STX 
Lit:\ 
Sl> 
STX 
Uti• 
l ~'.F: 

LSI 
L sr 
I SF' 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
n 
A 
A 
A 
A 
A 

~~· 
A 

·~ A 

'• 
il 
,, 
fl 
,·! 

L C)[' ,, 

to 
5CRTCH 
LOC~;up 

THIFLG 
[IATFLG 
ERF:OF:5 
ERRORS+l 
ERRORS+2 
T I110UT 
TXCOMP 
EOB 
lDl.Cill 
F: IN 
~IJI' 

EN Hill 
tE<liFClF< 
F:H!tl 
WINt1 
tBUFClE 
EiHIIN tl 
t f;(TBLB 
TEtW 
1'1 HL 1 :<D 
HtH·t~: 

I HI~ t4 
F It,F t< ::> 

CLEAR MENU. 
CLEAR INPUT SYNC FLAG, 
CLEt'R TIHEOIJT FLAG, 
CLEAR DATA RFCEIVED FLAG. 
CLEAR ALL ERROR FLAGS. 

CLEAR TIMEOUT COUNTER. 
CLEAR TRANSMISSION COMPLETE FLAG. 
CLEAR EHD OF RECV. BUFFER DETECTED FLAG, 
ClEAR IDLE COUNTER. 

~fT RECEIVE DATA READ AND WRITE 
POINTERS 10 BEGINHI~G OF CHANNEL 11 
F:ECE l'.'f f:LIFFER • 

!3ET UF' CHi\IINEL t 1 r<ECE !'.'[ 
F<UFFFR UPP~k BDUNDAHY. 
Ul*H* BUIUI lf:AtiSMIT FILE .t::nut:tt 

~rVE ETART ADDRESS OF IRANSMII FILF TO 'fFMP' 
!10 1•1[ ~;r~.RT •iltP~·E.sS OF lF:M>St·tiT Itt\lt' 

f?:PL[ ~~~ 'TEMt:·' 
tti·l[t l'J • TEhl: ~I', 
GEl 'l~CDRFElf hESRAGE' CODf FROH 
·: 1.JlfCH~!: S'·,, ~;:,, ,,ltD::. 

0 1 9 B S ··r r, t1 (.: C f·. T i. H ·: .:: \:; ... t 1.' F • [j•J f ; 1 !--~ ~·: :::>~~ r h ~: b ·: ltt 7 !:- 1 t ~) ~ 1 ~: • 

1 3 fl. F 1 l f' i-1 [ l U 1. ' I i! r t i!- F: E C I i l t f. ;:, ,·, l';:: ' ~: l: L E t' IE I! :• 
VI 
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l MOTIE MOTOROL1' H68S1)11 CF:ObS--<)S::MBI Ef': F'F1GE. 1 :'5 

003?5 C51C B6 0195 
003°6 C5lF F6 0196 
00397 C522 CB 80 
003?8 C~21 89 00 
0039? C526 B7 0197 
00400 C529·F7 0198 
00401 C52C FE 0197 
00402 C52F 86 08 TlF'l~ 

00403 C531 B7 019A 
00404 C534 A6 00 TLF'14 
00405 C536 E6 01 
00406 C53B FE 0193 
00407 C53B A7 00 
00•\08 C53[1 E7 01 
00409 C53F B6 0196 
00410 C542 F6 0195 
00411 C545 BB 02 
00412 C547 C9 00 
00413 C549 B7 0196 
00414 C54C F7 0195 
00415 C54F B6 0198 
00416 C552 F6 0197 
00417 C555 BB 02 
00418 C557 C? 00 
00419 C559 B7 0!98 
00420 C55C F7 0!97 
004~1 C55F B6 0194 
l0422 C562 F6 0193 
001~3 C565 SB 02 
00421 C5t7 C9 00 
004:5 C569 B7 0194 
00426 C56C F7 0193 
00427 C56F FE 0197 
00428 C572 7A 019A 
004~9 C575 B6 019A 
00430 C578 26 BA 
00431 C57A FE 0195 
0043~ C57[1 FF 0197 
oo4JJ c~ao B6 0196 
00431 C5Bl Bl 7F 
0043~ C595 2~ 0~ 

00136 C5e7 7A 019B 
00437 C58A 86 019P 
00138 C5B[t 20 BB 
004·~ C58F 86 0188 TL~l3 
00410 C592 84 BF 
004~1 C594 87 0188 
00142 C597 86 09 
00413 C~~9 B7 022? 
·>·:H·H C"<'?t.: CE Ol'?C 
00415 cscF FF 02q1 
on416 CSAJ CE 0~1B 

I [!;, A 
UtA H 
(oft[: B 
~.DC A 
SHo A 
Sl•~ H 
ll!X 
L ItA (I 

HTA A 
l£!A A 
l. ,,,., k 

l [IX 
Slt~t A 
srr. B 
I [lA A 
LDA B 
lii!D A 
ArtC 8 
STA A 
STA B 
UtA A 
l [II\ [! 
A[t[t A 

1\DC B 
SH1 fl 
sT,, P 
lf.1ti A 
LD:i P 
ADD !I 
Al!f. B 
STA A 
SHI B 
L[IX 
[tEC 
Lr•{\ (o 

Bt!E 
L 1.1:~ 
::n: 
UtA i-t 
Ciil" tt 
Bill 
Ill'[ 
Lltt. ,i 
f;Pt"i 
U•o1 t• 
tHin ,·, 
~HI l, 
L01i ,·, 

TEHPt2 
TEMP+3 
lf80 

·~ TfH~t1 

JEHPt~ 

TE.HP!" 
tB 
SCF:TCH+l 

(I~ FSF. I POIN fER TO I•CCES~i S~ LE C t Ut 

INCORRECT MESSAGE.. 

SET UF' FOR U FRHME lRAHSFER SEOUE.t!CE. 

O•X GET DAlA FRAME. 
t.x 
TEHF' TRANSFER FRAME TO TRAHSHIT FILf, 
Or X 
t,x 
1EMP+3 
lEMFt2 
t2 
to 
TEMPtJ 
TEMF't2 
TEMPtS 
TEMP+4 

·~ 10 
TEHP+5 
TfMPf4 
TEMP+1 
TEi1F' 
t• 
tO 
TEMP+l 
TEMP 
TEHP+1 
SCRfSH+l 
SCRTCH+l 
TLPl4 
TfH~42 

TEMP+~ 

TEHP•J 
1*7F 
TLP13 
SCF;TCH t ~· 
~;CRTCH+:> 

lii'DAlE Tfi'AUSMIT [IATft POINTER. 

UPDATE TRANSFER F'OINTER, 

UPDATE TRANSMIT FILE POINTER, 

G~T TRANSMIT [lATA POINTER. 
UECREMEHT FRAME TRANSFER COUNT. 
WHE~ 8 FRAMES ARE TRAMSFERED UPDATE 

TO HEXT MESS~GE. 
RESEI TRAPFER POINTER. 

TRANSMil fiLE C~NF'LETEDT 

!':EC:~•Ll S•~'.'Eft 'INCiJf':HECT 11FS.3AGE' COnE. 

lLP'Il ~HtHU: lTMIStil'! ftLE C>JI1F'LElE J.!.'.t ~~~~ 
STAftiS CLEM: 'C"lr1Nil!:'L ~1 FA.!LIIF:E' FLI\1;, 
··~10ll1!1l 

s r r111!!' 
t9 FEl FTM·!E COilill T<) •>Ct:FPT 8 Ff.i'll!t :" 

lit f1 FP! CNI r~ H.R fL:."lHS!iiSiJJl:jl 11:"1::: C•:HiFLt:Ti-1> 
f!V iT [f{~'i ['I Th•N"i~tl f•)I~TEF, fi) 

n Pol ~ GJIH:!Hb 0!' rh'i.IFM!i UiLF. 
{I~ w·rYTB!f r~: •=F· ff.,;it•~::.ri.t·! l:·):::·!.r 

• 
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l MOllE MOT!H':Ol.ti 1169St•M CROSS-I\S!::I1Bl EF: f'MiE 1.6 

00447 C5A~ FF 0237 Sl~ FNDOT UPPER BUUNn~RY-
00•\<18 C~d•B Cf ClOO L(l,v tlBLLI\F' SET lO~H\!IF' FUHilTF: TO 
004 19 C 5A P F F 024 3 ST X tn·PTF: BEn I rH'HHi OF l OO~:Uf· T tHil F. 
00<150 C5(tE CE C16F Lll\ tLif'H!ll <;[J IH-' lOOI<tJF' TABU 
00/l:'il C5B1 FF 02~'19 STX UHtlfF' un·n· l~fll.lil[li\F. Y. 
00•\52 C5B4 86 7fJ l[l{i ,~, •ne SET UF' C:IIIIFIC'J~:AT!ON CUNffWl. 
00•153 C5B6 97 590ti SlA .~ F'.H;F'£<2 ffJR CHAIII·!lL 1 HST11JG. 
00454 C5B9 96 06 LDA A t%00000110 IHDIC~fl fHAl TEST 
004~5 C5BB 97 5BOC STA A SYSMON I.OOP 1 IS EXECUllNU. 
00456 C5BE 86 01 L[IA A t1 
004~7 f5CO B7 0222 STA n TXFLI\G ENABLE DnTA TRANSMISSION, 
00458 C5C3 B7 0220 Bln A RCVFLG ENABLE DATA RECORDINU. 
00459 ****t*~********** INITIALIZATION COHF'LETED *************~·= 
00460 C5C6 7E C9DB JMP TLP561 
00461 *****f****************************************************t***l 
00462 *********l***ll SUBROUTIHE <TEST LOOt t2) ************~ttttt 
00463 *********•******'*********************************************' 
(;<046•1 t. 
00465 * 
00466 * 
004~7 * 
00468 * 

THIS ROUTINE SETS UP THE MODE 5 SURVEILLANCE LINE 
SIMULATOR TO CONTINUALLY OUlPUT A MESSAGE TO BOTH 
SURVEILLANCE CHANNELS, SiitULTANIOUSLY. ADDRESS SWITCHES 
53, 56• AND 57 DESIGNATE THE TYPE HfSSAGE DISSEMINATED. 

0046° * 
00470 * 
00471 * 
00172 * 
00473 * 
00474 ' 
f..•04?') * 
(•0•176 * 
00477 * 
00473 • 
00179 * 
004PO * 
00481 • 

57 

0 
0 
0 
0 
1 
1 
1 
1 

00182 ••••••**'*****'*'** 

56 

0 
0 
1 
1 
0 
0 
1 
1 

00483 C~C? ~E COOO TSTLP2 LOX tTBL.T~[I 

00484 C5CC FF 023B ~TX BTXPlR 
00485 CSCF Bb 5808 LDA A PIAF'A2 
001R6 C5D2 44 
00487 C5D3 14 
00498 C5D4 44 
00489 C5[15 4~ 

00490 C5[16 44 
00491 C5D7 27 OB 
00492 C5D9 F6 
00493 C5DC CB 
004~4 C~UE F7 
00493 CSEl 4A 

0~3C 

10 
0:?3C 

00496 C5E2 20 ~~ 

TLF':?2 

'LSR il 
I. SF: f• 
LSr( :i 
lSH n 
L <;F: (, 
BEO 
Ll'f• B 
t'ttl[l p 
SHI l' 
{II:'C 11 

!·:1-': 
004?7 C~E4 FE 023P TLP2! L~! 

00198 C~E7 F~ 0241 EI': 

lU':!l 
B f) r· 1 F:: 1 
11 .·, 
£·· 1 ~< F r F ~ .!. 

1:.. ~· :·· 
t.• r ·, r r f': 
Pli r 

S5 

0 
1 
0 
1 
0 
1 
0 
1 

\ 

\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 

MESSAGE SELECTED 

!IILE CHM:,~C TEF:S 
MOI)E S CF'tiE 
BCN TRIGGER 

REG. BEACON 11 
f~EG, SEARCH t1 

I.'R SYNCH 
F:EG, SEARCH t2 
REG, BEACON t:' 

IHITIALIZATIOH *************ltSJlJ*«'*~ 
GET START ADDRESS OF TRANSMIT TABLE. 

LOOK Al SWITCHES S5, 56, AND 57, 
DEIERMIHE MESSAGE 
TO BE DISSEMINATED. 

THIS MES3AGE SFLECTED 9 IF NOT• 
FOINT TO ADDRE~S ~~ HE~T NESSAGE. 

L·E l~. E lif' fll t~ELEt>i dE:JSt"&t3E conE. 

L<1Ht c"•·•:r <\ 1'i'f':U:S ~'F !·lfS::>M3E 
]i·'!·J ;T·t.h1 ·~rili" i"{d:L.! ~:Etd.' !·L~lN:t:P. 

..1 

'6 
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0 
I 
~ 

cc 

I 
1 tiOTIE I'IDT OROLt\ Mt. 8S,:d CH'i;') -;, ~·''·:: i L U:: •. ,,,+ 1: 

004~9 C~EA F6 023C 
0~500 C~ED CB OD 
00:!() i C5EF F 7 02:38 
00502 C5F2 F6 0~3B 
~0503 C~F~ F7 0237 
00501 £:5F'8 86 00 
ooso5 c~~A ~-7 021r 
00506 CSFD B7 D21E 
00507 C600 87 021F 
00508 C60~ B! ~210 
00509 C606 ~7 023F 
00510 C609 87 0235 
00511 C60C BA 00 
00512 C60E 87 0240 
00513 C611 86 IF 
00514 C61~ 87 0236 
00515 C616 86 FF 
00516 C61B B7 0227 
00517 C61B 86 00 
00318 C61D B7 580A 
00519 C620 86 OA 
00520 C622 B7 580C 
0:•0521 C625 •lF 
00522 C626 B7 0221 
00523 C629 86 01 
00524 C62B B7 0222 
00525 C62E 87 0220 
00526 C631 I)E 
00~527 

00528 C632 B6 5808 
00529 C635 84 08 
00530 C637 27 24 
00531 [639 86 0221 
noS32 C63C 27 09 
00533 C63E FE 023B 
00~34 C~41 FF 0241 
00535 C644 7F 0221 
00536 C647 P6 0240 
00537 C64A 81 lF 
00538 C64C 23 E4 
00539 C64E 86 00 
00540 C650 87 023F 
00541 C653 7F O~ID 

00542 C656 86 FF 
00513 C658 B7 0~27 
00511 C65B 20 D5 
(~05~4~ 

o 516 C6 r P 58()8 
0 547 C6 0 8 03 
\' ~ ·1 8 C 6 ::' 8 C<' 
0 519 C6 4 ~ 09 
Oft5~0 Ct.t.6 •)F 

L{l(t I) 

(t[llt p 
Slt't J:-. 

LOft I: 
SHI P 
UtA ~~ 

Slt\ f1 

s·l i1 II 
Slt' A 
SHt A 
SHt ~~ 

s rr, A 
UtA A 
S TA tt 
Lilt' ft 

Slt\ A 
l ftA A 
STA A 
LDA A 
STA A 
UtA A 
STA A 
CLR tl 

!i l Y.F''I F:t 1 
t 13 
E.I!!IOl+l 
l'1':0.F1P 
EiWOI 
tO 
LUCt.IW 
l:lt\TF l.ij 
f I MFlli 
I' It10UT 
io.' I II 
EN['tll 
tBUVRIB 
UINt1 
tBUFfiE 
EHDINtl 
tfFF 
FRMCNT 

!•Ff-l.i'E .i IIi' IF:Iol!!:l·il I 
Uf'f !:'Y f:U!Jill:"d·: t'. 

l'L~M·: L(lt'l'.l_!l' "L(:!i, 
Ll.E:•R •trtl .~, FLi1G. 
Cl~AR llMEOUT FLAG. 
CLEM· rtfiUlUl CI'UtiTEH, 

ld'l t 

SET RE~EIVE DAIA WRill 
POINTER TU ~fUlNNING UF 

!:JIJIJ, RECEI'.'E FlUFFE!':, 
SU IJF' SIMU. F:EC[J\1L' 
BUFFER UPPER BUUND~RY. 

SET FRAME COUNT 10 MAXIMUM. 

tfOO SEl CONFIGURATION CONTROL TO OUTPUT 
BOTH ~URV. CHANNELS. PIAPP2 SIMULATED DATA TO 

t~00001010 IHI:IICATE TEST 
SYSHON LOOP 2 IS FUNNING, 

STA t\ TXCOMP 
UtA it t1 

CLEAR TRANSMISSION COMPLETE FLAG. 

STA A TXFLAG ENABLE DATA lRANSHISSION. 
STA A RCVFL.G ENABLE ~ATA DATA RECORDING, 
CL! ENnFLE INPUT INTERRUPTS. 

*************** INITIALIZATION COMPLETED ********t**'****' 
TLP23 LDA A PIAPA2 fEST LOOP 2 WILL LOOP UNTIL SWITCH '9~' 

AHD A 1~000010no IS SET TO JTS 0 POSiliON. 
BEO TLP: •l 
UtA (, TXC'Oi-IF' 
BEO TU'2:'; 
L ftX !lTXPTR 
STX F:OT 
CLR T XLI)r1f· 

TLP23 LDA n WJH+I 
CMP tl HUFS!E 
BI.S HF'23 
LDt\ (t tBl!FSH: 
Slt'\ fl !,!lf! 
CLF: l I !·!OUr 
LBil tl IHf 
SlA A FRMU!l 
[~F_,, ILF'2., 

tt un.u:t.t t:t t ~t.:tt t 111 
flF21 LDA A FJ~P~~ 

Mlt'l r. tf'<'· 
CH~· 1': it;. 
E' !·. f• i L f ·.• '· 
SEJ 

i1ESSAGE TRANSIIISSION COMPLETE? 

RESET lRANSMISSinN READ POINTER. 

RESET 1RAH5MISSION COHPLETE FLAG. 

F:E'iET THE. SJMII, f:ECEI'.'E [tAT A ~RTTE 
F'l!I tiTER IF (d. I HE l':iHt (t~ I NPlJ I 

f.:IJFFF.R. 

f'LF M·: f I hEt.liJ I COUNTER. 

"FE '.1EHT ·:.FnHEtJCI' ~ F:Oi-1 COi·if"I .. El HIG, 

'' · ! r i::OU I HIE t!~tttttt•l!ft•tttlttttl 
,_n:lf]n'.!!-: f"l.l !'!~~FI.!ii~FITE J!1L..I:." CIU~t>tll:~F.~:!.i 

J F :. t·! r :", · t1 • I .... , 1'1 :·.1 u " s J • F !:-: i-L~ .. I f-J ~3 F. ·r r 1} 1 

" J ::: !'I~-.! ~: !" : _; ~:- '.1l t ~ I ~ F.. F ~ 'J p f ~- .., .. 
- . 
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t 110[1E 

00531 
00552 
<'0553 
~!055 1\ 
005~j5 

·:10556 
00557 
005~8 

0055·T 
00560 
005t.1 
·J056:? 
\)0563 
00564 
OO~!t.~5 

005t:.6 
005.~· 7 
{)05t.8 
00569 
00570 
005:'1 
0057:! 
005 3 
00~· 4 
005 5 
C~~2t5?6 

00577 
00~78 

00579 
00580 
00581 
0058~ 

00583 
\'(·584 
t)~~~P,5 

Of·~·;Ht, 

;_)·::58:' 
~:.·:·5P9 

~i~.:/89 

~::··~)?C• 

'::'91 
J02 
r.!"<;:)7 
.. J' y 

'j?Jl 
~5 s) ·.::; 

•)596 
;~<) 9 7 
~::s~·s 

0 ?9 
n 00 
0 01 
~ r,, 
1 --

MOTOROLA 1168SAM CROSS-ASSMBLER f'AGE 1 B 

C667 7F 0222 
C66A 86 FF 
C6bC B7 5801'1 
C66F 7F 0220 
C672 86 02 
C674 B7 580C 
C6T7 39 

C678 8 00 
C67A B 021C 
C6:'[1 P. 021F 
C6BO I< 021E 
U83 I< ()21[1 
c ~96 {l 0:.:21 
C689 P. 0 2 ~-~ 3 
C68C B •)23[1 
C68F B 02JF 
r:t. 0 2 fl 023::i 
C69:J I< (\:.'30 
Ct:.98 B o:':::t 
c < '?[: p. o:~:: v 
Cti "E: £: 0 :.~ :~ t 
C6fll B ·:·::>.!F 
C6ft4 B \!2 ~~?. 
Ct. A~' 
Ci;AS P.7 22 1 
C6tl£< ?t F 
C6AD B7 ;.~ ::; '2 
C~H '3t (.· 

C6P.2 B"' 2:!E 
ct.B5 B7 :?c\0 

CLR TXFLAG DISABLE OATA TRANSMISSION. 
LOA A t•FF SET CUNFIGURATIUH COHTROL 
STA A f'IAPB2 FOR NORH~L OPERATION. 

TLP26 CLF: RCVFLG UISABLE DnTA RFlORDING, 
L(IA A 
STA A 
RTS 

t~00000010 INOICATE ffST lOOP ~ 

SYSMON IS COMf'LElE. 

*******************************~························~····~· *lllllt*l****** SUBROUTIHE <TEST LOOP 1~1 llttlttt*****ftft 
***'***************************t*****~•·••tttlttttttttttttltltt 

* t 

• 
* * * * * * * * * * * * * * t 

THIS ROUTINE PROVIDES THE RATIO BETWEEN SfATUS 
HESSAG~S ANP REFORMATTED SURVEILLANCE MESSAGES • 

<VERIFIES THE OPERAfiON OF THE RAHDOH HUMBER GENERATOR) 
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0 
0 
0 
0 
1 
t 
t 
1 

Sb 

0 
0 
1 
1 
0 
0 
1 

S5 

0 
1 
0 
1 
0 
1 
0 
1 

\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 

BY ff ItiSF'LAYE[t 

Uf'f'ER BYTE OF MESSAGE COUNTER, 
11Il!ULE BYTE OF MESSAHE COUNTER, 
LOWER BYTE OF MESSAGE COUNTER, 
UPPER BYTE OF STATUS COUNTER, 
LOWER BYTE OF STATUS COUNTER. 
UPPER BYTE OF RANnOM NO, GEN. 
LOWER BYTE OF RANitOH NO, GEW, 
EXCLUSIVE OR GATE OUTPUT. 

***********•****** 
TSTLPJ LDA A tO 

INtTIALIZAfiON *********'********''l*** 
STA A LOCKUF' 
STA A TIHFLG 

CLEAR 
CLEAR 
Cl EAR 
CLEnR 
CLEAR 

LOCKUP FLAG. 
TIHEUUT FLAU. 

Slot •~ 
SToi ta 
STA r1 
Sl 1\ .:, 
S'l 1i (o 

ST(, ,·, 
STII ,, 
srra oi 
SIt • .-, 
Sfoi (' 
~: T f., (t 

"- r ,., ,., 
s 1t• ,, 
COM ,, 
S I io oi 
L. Pn t-. 
f! ,·. :', 
L n:a ,-, 
~.:T,"t ,·; 
s l ;-~: i •• 

DATFLG 
TJMOUT 
lXCOHP 
SEQF• ti 
I': HI 
lJ J t.l 
Ei·!ll !N 

DATA RECV. FLAG. 
TJMEOUl COUNTER. 
TR~HSHIRSIOH COMF'ETE 

CL~n~ SE~UFHff fLAG. 
FLAG. 

~; 'f i,i·l" G rLEAR 5TAfUS MESSAGE r.ryu~lfR. 
c,, l :oiL? IH I 

l'l•llrC[; •~LE,'lf·· J•,·,t,·, i'iE·:<::AfE C·JJI!dEf'', 
l.•.:, l tl· .. GI·I 
[lod rl~·.Ld 

~: Ntd J I fll.l f:'t'>I'".O'!i1 U". hF:l'L 

£:..< !':!. ltF· 

t t .. r 
:: ~J i1 

• ~-I 1~." . ! ~' .: E ""i" 
F' ]o.'+ i o: [: 
;:! i :1 ~ ! !": E ,-~I" T 
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00 03 C6P8 
00 01 C6PA 
00 05 CtBD 
00 06 C6CO 
00 07 C6C3 
00 08 C6C6 
00 0? C6C9 
0')61 C6CB 
•\•)61 C6CD 
006l [6[10 
·~'Oc. 1 c.5r>2 
00£1 C6D4 
('061 u.n5 
0 61t C6D6 
0 617 C6D9 
0 618 C6DC 
0 619 C6DV 
0 620 C6[E 
0 621 C6E1 
0 622 C6E4 
0 623 C6E6 
00624 C6E9 
006~5 C~EC 

0062~ C6EF 
00627 C6F2 
00629 C6F5 
00629 C6F7 
00630 C6FA 
00611 C6F~ 
006J~ C~FF 

006~3 C702 
00~31 C705 
0063~ C708 
00£36 C70? 
(){)6~; (70(l 

0638 C"'OD 
063D f OF 
0610 c 12 
~)64] [ 15 
0642 l 19 
0613 c 19 
0611 C 1C 
06~~ c 1[ 
0i16 c 21 
0617 r 2! 

f10.~ ~l8 C 2 ~. 
·:: o· , ... , -~ .-, c: ~ P 
•,!(.-.~·):;0 c 2f• 
;:~·':"5~J C ::E 
·•·.:.: ::_:-> 

8t. 1 F 
B 7 0~~3.5 

CE 01'~C 

FF 01~'5 
CE CC·60 
FF 0195 
tl6 00 
E'6 01 
FE 0173 
A7 0') 
[7 01 
08 
Of! 
FF 0!~'3 

FE 0195 
Of.! 
09 
FF 0195 
sc (070 
2t. E3 
CE 019C 
FF 02-11 
FF 0193' 
F6 0193 
B6 0194 
SB Ot' 
1':1/ 0194 
C? 00 
F7 0193 
FE 0193 
FF 0237 
B6 0236 
1A 
•\ It 
1':17 (I 198 
8 00 
B 0193 
~! )>19·1 
P OlC?~j 

4 
p, {l::!:' ' 
fJ ~~~ 

" ~80(1 

8 1::! 
f; sa or 
:~ 0 l 
p 0:?:~~ 

n ·~·22·) 

•J 

\:{·.~.·~-.-~ c-:o2F P~ ·"<!'!.! 
~)~~6p~~ C~3~ Bl 0237 

TLP3S 

l .. l'lli A 11<UF,:JE SE'l II£'' ':d'l\1, U-lF1 1.' 

Sl ,., r. 
Lfl": 
CT't w' ,, 

Lo~: 

ST\ 
LilA A 
LOA ~ 

LIIX 
ST~ A 
STA P 
INX 
IHX 
STX 
LTIX 
HIX 
INX 
STX 
fPX 
f:i'l[ 
LTIZ 
STX 
STY. 
LDA B 
LilA A 
ADO A 
STA A 
ADC B 
STA B 
LD~ 

SlY. 
LDA A 
DEC A 
OI.C A 
STA A 
LrA A 
STA A 
ST~ ~ 

STA A 
COii ,,, 

ETA A 
LOA A 
ff~ A 
LD~ A 
SlA A 
LB:1 A 

ENf':dll1 
11\TPLB 

t-:\ 1! I'I:T' l.'f H: ~:: lJ!IJI'IIM I. 

11t1.ld I<U!IIt l'I':Ml 1-1!'1' f IU' 
rE !'lF' S fOf.: Slt)c:T ,"i!tltf~U-:~. (IF l F.:iii!31H T 
JTBtn:ll+ 0 t. !OF:f- tiTM: 1 Al.of!Ht:::s Of-
TEMF'+2 rF::'"'tl t!Il lt~'.lLL HI 'i'L:'if·~;~·, 

'),X iHWE F Ri1i·IE F ~:fJi·l H:t1NSM l I 
1 ,( f'Alll..E TO H:MISrii l f lU .• 
TFI'\F' 
O•X 
1 " r. 

TEtif' 
TE.MPi 2 

UPDATE TRANSMIT 
FILE POINTER. 

UPDATE TRANSMIT 
TABLE POINTER, 

TEHPt2 IDLE CHARACTER TRAIN 
tTBLTXfl+112 • TRANSFER COMPLETE? 

<+~tf:r 

fi.I .. F l~i 'TE::H' 

TLP36 lilt* TRANSMIT FILE COMPLETED ***** 
lll:ll:tl I< SET TF:At~SIHT POINTEF: HI 
ROT BEGINNING OF TRANSMIT FILE. 
TEMP TRANSMIT UF~ER BOUNDARY, 
TEMP 
TEI1P+ l 
UOF 
TEMf'll 
tO 
TEMP 
lEMf' 
FtHrtl r 
EJI[I IIH 1 

TEitP+:; 
t•• 
n.hi 
J'Ei"H 1 
IE oWl ' 

n·mH r 

SEl UP UPPER DOUNDAREY 
OF TRANSMIT FILE 

SE• UP S!HU. RE(U, UPPER PDUNDARY FCR !HIS 
ROUTINE TMO AD~RESSF5 LESS lHAN ENOIN. 

~·r I I'F:I\ME CO'IriT ft) IIAXIMUi1. 

if:'::' FU 'lr' CO~!c!GUF:f•HON COtrH:IJL 
"IMF~ Fo;. C!h<Wru 1 tiONITOt·:nw. 
n:r., ':1·:,'1·) li'/'.!!U:H T'ii:H TESl LDOF' :•. 
SYSIIfiP I 3 E H II I Ji. !. 
11 

:-'Tt, ;, ·p·f-1..:':!3 NABLE D f0 TRANSMISSlO~. 
:·,;leLr n , ... , J.::F:r :~r:.:u u;•; ~ 

r!i:FllF 1 F'''l !PIER!"'':·. 
E'J" (, ~ 1

. '.'r 1 ,, 
I L.J 

ttJtttlL~tt! 111!1 1 ·I! l.T :11. f, ,, ['.!:·' cn::r I_ I 1 f· II I i ! : t ll1.? t t. ,, i : 
TLT:'i.l Li••• ,., ~· F·--~·.:·,~~~ 'h''\';:··::1!~:~~ ['!: ft!:-;t:-·! L f'l · 
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t UO[IE MOTOROLA H685AU LROS5-ASSMHLER F'IH1F ::~ 0 

00655 C735 22 OA 
00656 C737 26 OE 
00657 C739 B6 0242 
00658 C73C Bl 0238 
00659 C73F 23 06 
00660 C7~1 CE 019~ TLP39 
00661 C744 FF 0211 

BHI 
PilE 
LOA A 
CMP A 
BLS 
LDX 
STX 

00662 C 47 B6 0240 TLPJ10 LDA A 
00663 C 4A B1 0198 rHP A 
00664 C 4D 23 05 BLS 
00665 C 4F 86 00 LDA A 
00666 C751 B7 0240 
006t7 C,54 B6 023£ 
00668 C7~7 B1 0240 
00669 C75A 27 D3 
006~0 C75C F6 0223 
00671 C75F 27 22 
006~2 C761 B6 01~7 

00673 C764 80 01 
00671 C766 B7 0197 
00675 C769 26 03 
00676 C76B 7F 0223 
00677 C76E B6 02lE 
006 7 8 C771 BB 02 
006~9 C77J B7 023F 
00680 C776 Bl 0198 
00681 C779 23 B4 
00682 C77B 86 00 
006R3 C77D B7 023E 
00~84 C780 7E C7 2F 
00685 C783 FE O~JD 

00686 C786 A6 00 
(":·."·87 C188 E6 01 
00628 C78A 81 OC 
00tP9 C79C 26 ~1 

005?0 C78E Cl 39 
00691 C790 ~~ 2a 
•loto.> C7?:! B6 0:!.31 
00693 C795 F6 0230 

srn A 
TLP311 LDA A 

~HP A 
B~Q 

LDA B 
BEG 
LDA A 
SUS A 
STA A 
FNE 
CLR 

1LP33 LPA A 
ADD A 
STA A 
CMP A 
l{LS 
LDA A 
STA A 
JHP 

TLP3~ LDX 
LDA A 
LDA B 
CMP A 
P.NE 
CMP B 
BNf 
LDA A 
LDA B 
!'111[1 (t 

r\!1(.: F 
Sl"A A 
STA P 

TLF':F 
T LF'JH• 
F:Ol+J 
ENttOltl 
TL.F·J! Cr 
ITX!f'L[: 
ROI 
WiiHL 
TENPt::i 
TL F'311 
t ') 
~I I Nt 1 
RHitl 
Will +I 
Tl.P31 
SEi:lFLG 
TLP32 
TEMF'H 
t1 
HiiF't 4 
TLF'3:>: 
SEOFLG 
RIN+t 
t2 
F:INtl 
TEriF-15 
TLF'Jl 
t~) 

F:IfHl 
ll.f'Jl 
PHI 
O•X 
1 , :~ 
tSTI\ f 1• 

HF'J~ 

tC:lf.tTl 
fiY,'·'.i 
3L\MS1Ht 
!;. f?d!SE 
11 
It; 
C:. T t't M S ~3 t 1 
STI1f-\Sf; 

00 ?4 C 98 8B 01 
00 05 C 9A C0 00 
00 96 C 9C D7 OJ31 
00 97 C 9F F 7 0230 
00 og c 1\2 et oq 
00 99 C A4 ~7 0!0 7 

00 00 C ~7 8~ Ot 

~. !'·;", ,-, ~ I 

{}0 '": C :-'tl9 B 7 ~:'-~2] 

00702 c~Ac 7E C302 
0~ 7 03 C7AF 8! !F TLP3~ 
·:·,, ... C7P1 .:.!6 o: 

~ C'!-'j Cl F8 
{~0?0~ c:!B~ 26 o3 

~ r ,··, •l 1 F ;.,,_. t ' 
f !•$\ (, • l 

r ' l ,·' :;: l . ,., !· ~ I ; . 
... 

,·, 
!F 
t~ t:. 

If 

: I. ~ } ! . : 
I ! y , ~ ;,: , •• 

f I I 

~ ! !•t F ! 
I t f' -~ '· 

lF YES, 
!::·El OtJfF'Lif REMt POINTER TO 

BfGIMNJNG OF TRANShiT OUTPUT FILE. 
RE~ET RECV, BUFFER WPITE POINTER 
TO BEGINNING DF BUFFER If IT EXCEEOS 
1 HE ·llf'FH: I'.OUtWAF:Y OF fflE DUFFEF:, 

DATA AVAILABLE? 
IF NOT, WAIT' 

SEOUEHfE IN PROCESS~ 

DECREMENT SEUUENCE COUNT, 

END OF SEOUENCET 

UPDATE INPUT REAP POINTER, 

END OF INPUT BUFFER? 
IF n:s, SET I Nf'l/T RE(llt 
POINTER TO BEGINHIHG OF 
J UF'IJl !tUFF ER, 

tiE 1 HE A !IFF:; 

STATUS MESSAGE UETECTEP? 

IIICF'f' 11ENT STtHIIS I:OIJN TEF:, 

(it tT I ·, .. ·: ::E -.~ (tlJE?ICF (' OIJNTI:.P. 

~~1:"! ~-f. ,''1'1 • .;r::~JU[~I(t: If' Fhltf.FSS • 

J '·' ' · .. '! ':!:o't'.' IFf-· l•F I F•:T~ rr• 
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.I MODE MOTOROLA M6BSAM CROSE-ASSMBLER PAGE :>1 

0070, C787 7E C76E JHP TLP3~ 

00708 C7BA B6 022F TLP35 LDA A DATMSG4~ IHCREMLHl MESSAGE COUNTER, 
00709 C7BD F6 022E LDA B DATMSGtt 
00710 C7CO BB 01 ADD A t1 
00711 C7C2 C9 00 ADC B tO 
00712 C7C4 24 03 BCC , . TLP3t5 
00713 C,C6 7C 022D INC DATMSG 
00711 C7C9 B7 0~2F TLP315 STA A VATHSGt2 
00715 C7CC F7 02~E STA B DATMSGfl 
00716 C7EF 86 01 LDA A tl RET SEQUENCE FLnG 10 1. 
00717 C7D1 B7 0223 SlA A SEOFLG 
00718 C7[t4 86 04 UtA A 14 lHtTIAI.IZE SEOUEHCE COU~TER, 
00719 C7D6 B7 0197 STA A TEMPt1 
00720 **************llftt RANDOM NUMBER GENENATOR til**********'*** 
00721 C7D9 B6 0232 LDA A RNG \0\0\N\N\N\N\N\N'\ 
00722 C7DC F6 0234 LDA D EXGLOR 
00723 C?DF 27 02 BEO RNGAl 
00724 C7E1 SA 40 ORA A l$40 
00725 C7E3 F6 0233 RNGAl LDA ~ RND+1 
00726 C7E6 44 LSR A 
007~7 C7E7 56 RDR B 
00729 C7E8 B7 0232 STA A RHG 
00729 C7EB F7 0233 STA B RHGtl 
00730 C7EE 24 03 BCC RHGA2 
00731 C7FO 73 0234 COM EYCLOR 
''•J:"3:.' C7F3 81 3F F:tiGA2 CMF' A U3F 
00733 C7FS 26 OB BNE TLF'312 
0073~ c~F7 C1 00 CMP B f$00 
00735 C7F9 26 Ol BNE TLP312 
~0736 C7FB B6 023q LOA A EXCLOR 
007~7 C7FE 81 FF CHP A f$fF 
00739 CBOO 27 22 BEO TLP3~ 

00739 ············~·****** 
00710 csn2 B6 5908 TLP312 LDA A PIAPA:.' 
·:>0711 C30:'1 44 LEF: t; 
oo74:.' CB05 24 1c rrr TLF~e 

00143 CBOB 44 LSR A 
•::·:>"::44 C8C•5' 41 U'F: i1 
00~~5 C80A 44 LSR A 
on~46 CBOB 41 LSR n 
00747 CBOC CE 022D LOX I bHi1SG 
00748 CSOF C6 uS LPn B '" .. 
oo~·l<? C8lt 81 00 CiW i• tO 
00,50 CB13 26 0~ TLPJ1t BNE TLF :q; 
00751 CB15 A6 00 LD~ A X 
0075~ C817 P7 59t)f: ST~ A ~-YS~iOf·! 

'- ·}07"i3 CS1A :"E C76E TL..F·31·1 H-lP 
("~' 7 ~ 4 C S 1 V (l P l LF' ~-1 :f. It' · 
•JCt753 C31E 5fi nFr ·p 
007~6 C81F 2~ F9 f:~n 

0075~ C821 4A 
00758 [82~ 20 fF 

!tl.".!. r:'l 

FEr .. 

fLP ,!. 3 

·1 i r 2' I ' 

I L f.'!:! t 

\0\1\N\N\H\N\N\N'\ 
\H\H\N\N\H\N\N\N"\ 
\0\--j\0\0\X\N\N\N\N\N~-->\H'\ 
\N'\--)\N'\N\N\N\N\N\N\N\--)\N'\ 
\D\0\X\H\N\N\H\N\ 
\N'\H\N\H\N\N\N\N\ 

UHEH THE RANDOM NUMBER 
GENERATOR HAS COHPLETEU 
A FULL SEOUENCE, EXIT ROUTINE. 

IHSTRUCTION HANDLER 
MUIU HlR MENU FOR 
IIISlRUCl ION UP[IATES, 
TERMINATE ROUTINE IF 

*****'********tltl 

SWITCH "SO" IS 0. 
LOQ~ AT SWITCHES S~· 56• A~D E7. 
I•ETERM I NE [till I) Ok S I A II ttl COUIITI:::F 
FYTE TO FE DISPLAYED. 

SET lNDl~ POlNfER TO UPPER PYf~ UF 
r•iiT.'l COLIN! EF:, 

DISPL~Y SELECrED BYfE, 

UF'!If~fE !i~nF\: ru 'r•E.:l l:'\TE. 

'" 

~ 



t MO[IE MOTOROLA M68SnM C~OSS-IiSSMBLER f'I)GE ~'2 

{',(', -., .... 0 
.. ·-'' ...J, •••• , ••••• ,, ••• t.tttfl EX£ T ROUT H!E **********'*****'***ftl 
1)()760 C82•1 OF ll.1'38 SEI [t J. ~'· f, ilL E 1 U f·IJ T HITERRUP rs, 
00761 C825 7F 0220 CLP f.:CVFI G lti:;t:!:tJ.F llt'\1,) F:ECOHDIIW. 
00762 C828 7F 0222 CLF: lXFlJil; lt I 5/i[(L E lift r !\ TRMISMI SS HlN. 
00763 C82B 36 FF l [1(, j) HFf SFT C{li/F IOL!r.;t,TI!IN CONTROL. 
00764 C82[1 B7 5BOA s·J 1"1 I) f'IrWB2 BACK TO NORMAL OFERATIOH. 
00765 C830 86 02 llti< A t''Y.C•Ovll00H• ItHt I Cf, H 1E S 'i LOOP .I 
00766 C832 B7 5BOC STii ,., SYSNON IS COtif'L.ElE, 
00767 [835 86 00 L£11) A to CLE'Ml MENU, 
007S8 C837 :59 F:TS 
00769 lltltttl*l*tlttli*Stlilti*******'*~*~·~~~~~·~·················L 
0077() :t.:t.tttU:Ut.t.:n:~:t: SUBF:flltlHIE CTFST LOOF' 14> tl11lf~ft*tttfl1 I 
00771 ******··~··················'****************~·················· 
C•O??~ t 
00773 * THIS ROUTINE [I~TEF:MINES WHETHER 
00771 * THE SIMUL~TOP CARD CAN TRANSMIT AND R~CEIUE DAT~. 
00775 * 00776 **************t*** INITifll.IZiiTION ***********************• 007,7 CB38 B7 0199 TSTLP4 STA A SCRTCH S1i'JE MENU, 
00779 C83B •IF CLF: A 
00779 CB3C P.7 021C STA 1\ LOCKUP CLEAR INPUT SYNCH FLAG. 
00780 C93F B7 021F STA A TH1FLG CLEAR TIMEOUT FL()G 
00781 C842 B7 021E STA A liATFLG CLEAR DATA RECV, FLAG 
00782 C845 B7 0190 STA li ERROF:S CLEAR ALL ERROR FLAGS. 

0 00783 C84B B7 021[1 sT., A TIMOIJT CLEAR TIMEOUT COUNTER. 
I 00784 C84B B7 0221 STA 1\ f.XCOiif' CLEAR TRANSMISSION COMf'LErE FLAG. N 

w 00785 CB4E B7 023D STA '' RIN SET RECEIVED IIATA REA[I AND WRITE 
007~6 C851 B7 023~- STii f\ WIN POINTERS TO BEGINNIND OF SIMU, 
00787 C854 B7 0235 STA A fN[IHI RECEIVE BIJFFEF:, 
00788 CS57 B6 0198 Ut() A STATUS CLEAR "SIMULATION CARD ERROR' FLAG. 
00789 C85A 84 DF ANll l'l U11011111 
00790 esse ~7 01aa s To"! ,, SH1TUf". 
00791 CBSF 86 05 l [1,~, tl 15 SET FRAME COUNT TO ACCEPT 4 FRAMES 
00 7 92 C861 B7 0227 STA ;, FF:i-ICIH tlFIF:F: HJ:HS~1ISSION HnS COIIF'LElElt. 
00793 CB64 86 00 l[l(i A tBUFSIB 
00,94 C866 B7 023E ST1) A RI!H! 
00795 C869 B7 0240 STA f) WIIHl 
00 7 96 C86C 86 lF Ll•11 A HUFH IE SEr UF' SII-11 1 , F'ECEI'.'E 
00797 C86E B7 0236 STA A HlfJiiH1 BUFFER LI~FER BOUNDARY. 
007°8 cs~l cE cooo l[IX tTiil .. r:<[l SE'T lRI\HSMIT POINTER lU 
007?9 CB 7 4 FF 0241 STX RoH liEG lrli'lHIG OF IFtHISMil I f•BLE. 
00800 CS77 rE CUlF LBX t r 1-'l 1 >:Iot:q :)ET I.IP H:f:t'SNI r Tl\l:ILF 
00801 C87A FF 0237 STX UHIC'T UFf'ER l:OllrWt\F:I·. 
00802 C87[1 CE COlO UO:I. t TF<l'l v:!t+ .1 f, S~ f UF LOHrLI~· < H ~,·!::.~IJ r l 
00803 CBBO FF 0243 Sl:< Ln·r·rp I t•l:l E RLHt l'flli-11 EF:. 
ooeo4 real Bt 3~ Ll•t: (; t * ,,,. ;,E I l!f' Ci>IIF HiLIJU\ r I 01 Ct•P I f:(l' 

00805 C985 B7 590A STr, t1 F' I:'<F'B2 FOF' UU H.SlH't1. 
ooao6 csee 36 22 l !It'! tJ I·;'''.' l •:•O•;· 1 (I l ~trq C i• I f.: ! !: ~; I !.. !:I(.!F ·' 
ooeo7 cesn p7 58oc :;;. l;, ,·, ~~ { ·.:~not• l '· ~- · E.CU T HI',. 
·:-.~,:·?f·8 C2.8l.' St ·.~·1 Lftl, 1: ~ ; 
00P0? (;88F B7 022~! : r r. ,., r., F :. ··'1 (; !::,,·,l!..F co,; f'< 1 Pflr!!>,1l~>'·' ': ' '· 
00810 (:89~ R7 0220 ·:.lt: " PC:..IFi !~ [ i ' ... l' ~ ! [1,·~ f ~·~ FF (H~ f!! N!~ ..... w ~ 
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1 MO[IE MOTOROLA M6BSAM CROSS-ASSMBLER PAGE 23 

00911 C895 OE CLI ENA~LE lHPUT INTERRUPTti, 
00912 **********~~**** IHITlALIZATIOH COMPLETE ************tl**** 
00913 C896 86 021F TLP41. U•A A TIMFLG TH1EOUT OCCUR'? 
00814 CB99 26 31 EtHE TLP42 
00815 C898 B6 023E LDA A RJNt1 
00816 C89E 81 0240 CHP A ~IN+l 
00817 CSAl 27 F3 EtEQ TLP41 
00818 CSA3 FE 023D LDX RIH 
00819 C8A6 A6 00 L~A A OoX 
00820 CSAS E6 01 LDA B loX 
00921 CBAA FE 0243 LOX LKPPTR 
00822 C8AD Al 00 CMP A OoX 
00823 CBAF 26 23 EtNE TL~43 

0082·1 C8Bt E1 01 Cl1f' B I, X 
00825 C883 26 IF BHE TLP43 
00826 C8B5 OS IIIX 
00927 C886 08 INX 
00828 C8B7 FF 0243 STX LKPPTR 
00929 CSEtA B6 023E LOA A RIH+t 
00830 C8BD 8B 02 ADO n t2 
003~1 CSBF 87 023E STA A RINtl 
00832 CBC2 B6 0244 LDA A LKPPTRtl 
00833 CBC5 81 0238 CHP A ENDOTtl 
00934 CBCB 22 lA BHI 1LP44 
00835 CBCA 20 CA BRA 1LP41 
00936 C8CC 86 0190 TLP42 LOA A ERRORS 
00837 CBCF 87 0189 SfA A STATUS+J 
00838 C8D2 20 08 B~A TLF45 
009~9 CBD4 B6 0190 TLP41 LDA A ERRORS 

f!AH1 iWAILABLET IF IWTo WAIT, 

GET RECEIVED FRA~E. 

COMPARE TO CORRESPON[IJNG 
LOOKUP ITRANSMITI FRAME. 

UP[IATE LOOKUP !TRANSMIT> 
fABLE REnD POINTER. 

UPDATE READ POINTER TO 
EIMU. RECEIVE BUFFER. 

SEARCH COMPLETE? 

IF YES, RETURN FROM SU8ROUTINE. 

00840 C8D7 SA 08 ORA A t%00001000 SET 'INCORRECT DATA RECEIVED' ERROR. 
00841 CSD9 87 0189 STA A STATUS+! 
•j08•\.:! C&LIC B6 0188 TLF'45 lilt; ,; STtHUS SET '[IH•GIIOSriC CM:[I' EF:RfJF:, 
00843 C2DF SA 20 ORA A tZOOlOOOOO 
00844 CSEl 87 0188 STA A STAfUS 
00845 ***********'****ltlttl 
008~6 CBE4 OF TLP44 SEJ 
00847 C8E5 7F 0220 Cl.R 
00818 C8E8 JF 0222 CLR 
00949 CDEB 86 FF LOA A 

RI~'-'Flil 

FFLM3 
UFF 

EXIT ROUTINE *****ltttt~~~~~·~·**'* 
PlS(BLE INPUT INTERRUPTS. 
DISAILE DnT~ RECURDINH. 
[IJSI:Pl E [',Hr• TRANSiliSSION. 
SET COf-IFJGIJF:Ali0!-1 CmiTHOL 

00850 CSED B7 ~SOA STA A F"l(,f'I<:' 13o"ltl'.. HI l!llF:~lfol Of·fF:A l I ON, 
00851 CBFO 86 02 LDA A t~(t>lhl00 .. 10 Iil[l!•:oHE JU:r I.Oll~· ·l 
O:H'85~! C8F2 87 580C Sl;l f1 S'o'f!:ili! ! S CfJI-IFIYTE I). 
00853 CSF5 B6 0199 l.DA A SCRTCH F:EC:~<LI .. ~;,;VELI H~:dl!, 

OOe~-1 C8FS 39 RT~ 

00855 *********lttttttttttttttttttt**ttttttltttl****'ltkJ ttltlt~ttrt 
()(:0856 U~H::HUHH:tt:t ~UPfd!lf"flHE ITE?"f 1.!)!)1· t•;;. 'I:"IIU tHitf~.lll~ 

008~7 tttltlt+••~····•••tilttttt~ittt•••ttttt11ttt1tlltlt ll~·lt11J f: 
O· .. ·P~·:a ~-

0(·8~;o t HIE ::::0\." ['1':: '·'"~rfTiilt!E'> lH~ 'Of,-lfiJ~. 
nos~o t (:.t 1 ~·v·:··!L:..t.!< F. C7if1~~:·1 E: ... f.! 
OOBt. l t 
()()8,-;2 :Ut:.t.ttHttt ~ttl;"+! till ll·l ~- . t t, L ,. : t't !' I f: i·l t~t•IJt'!trrt~tftt · '•1 ..., 
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I. MODE HOTDROLA M~RSAH CROSS-ASSHBLER F'riGE: .::> 4 

00863 C8F9 B7 0199 TSTLP5 STA A SCRTCH 
00864 C9FC 4F CLR A 
00865 CBFD B7 0.::'1C STA A LOC~UP 

00866 C900 B7 021F ST1' •' TIMHll 
008~7 C903 B7 021E STA A DAfFl.G 
00868 C906 B7 0190 STA A . ERRORS 
00869 C?09 B7 0191 STA A ERRORS+! 
00870 C90C B7 019.::' STA A ERRORS+~ 

00971 C90F B7 021D STA A TIMOUl 
0087.::' C91.::' B7 0221 STA A TXCOHP 
008~3 C915 B7 0224 STA A EOB 
00974 C919 P7 0229 STA A IDLCHl 
00875 C91B B7 023D STA A RIN 
00876 C91E B7 023F SlA A WIN 
00877 C921 87 0235 STA A ENDIH 

SAVE t!EIIll. 

CLEtiR 
CLEfoR 
CLEAR 
CLEAR 

cu:,,R 
CLEAR 
CLUoR 
CLEAR 

INPUl SYNCH FLAG. 
TIMEOUT FLAG, 
DATA RECEIVED Fl.AG. 
Al.L ERROR FLAGS. 

TIMEOUT COUNTER. 
H:MlSMlSSION cmlf'LEH FLAG. 
END OF RECV. BUFFER DETECTED 
J[ILE COliNIER. 

00879 C924 86 20 LDA A IEUFC1B SET RECEIVE DATA READ AND WRilE 
00879 C926 87 023E STA A RIN+l POiNTERS TO BEGINNING OF CHANNEL tl 
00880 C929 B7 0240 STA A WIHtl RECEIVE BUFFER, 
00881 C92C 96 D3 LDA A tBUFC1E SET UP CHANNEL 11 RECEIVE 
00882 C92E B7 0236 STA A ENDIN+1 ~UFFER UPPER BOUNDA~Y. 
00883 C931 B6 0189 LDA A STATUS CLEAR 'CHANNEL tt FAILURE' FLAG, 
00884 C934 84 BF AHD A tZ10111111 
00885 C936 87 OlBB STA A STATUS 
00886 C939 86 09 LOA A t9 SET FRAME COUNT TO ACrEPT B FRAMED 
00887 C93B 97 0.::'27 STA A FRMCNT AFTER lRANSHISSION HAS COMPLETER, 
00888 C93E r.E COOO LOX tTBU:<ll SET H:ANSi1lT POINTER Til 
00889 C941 FF 0241 STX ROT BEGINNING OF TRANSMIT TABLE, 
00390 C914 CE C07F LDX tTXlEHD SEr UP TRANSMIT TA~LF 
00991 C947 FF 0237 STX ENDOT UPPER BOUNDARY. 
00392 C94A CE C100 LOX ITBLLKP SET LOOKUP POINTER TO 
00893 C94D FF 0243 STX LKPPTR BEGINNING OF LOOKUP TABLE. 
0089 4 C950 r:E C 16F LOX tLKF'Er!£1 SET IJf' LOOKUP TABLE 
00895 C953 FF 0239 STX ENDUP UPPER BOUNDARY. 
00896 C956 86 78 LOA A l$18 SET UP CONFIGURATION CONTROL 
00297 C958 B7 5BOA STA A P1APB2 FUR CHANNEL 1 TESTING, 
00898 C95B 96 42 LOA A t%01000010 INDICATE THAr TEST LOOP ~ 
0029° C95D B7 580C STA A SYSHOH IS EXECUTING. 
00900 C960 86 01 L~A ~ tl 
no901 C962 97 0222 STA A TXFL~G EHA~LE DATA lPANSHISSION, 
;)0"'02 C965 f!l 02:.?0 SHo A F:CIJF! G EN>dill.F llt1 II\ F:ECOR[oJtl(3, 

FLAG, 

00903 lttlttitttlllttt IHITIALIZAIIOH COMPLETE lt«tttl~l•tlltll*t 
00?0~ C96S ~E C90B JMP TLP5tl 
0090~ '*****tftllittt••··················••t••·················k•t••• 
•)•)'~% ttUH.tHHitli SUEif'Uli!INE <fEST LClO~· tt.J li<H~ItUlt.ll:l!:lll 

·.o 0" 0 7 * * t ·~ +. t l :t :t * .+: t :t t * t * :1 I t I. t + U .1 t :t. .+: I t t n t. U H .t. t .t:.\1 :t ~ l t I t .1 .U H I ~ « I ll I I 
(.·f·'jl_'\8 

-:>0909 
('•,"··? 10 
{)()911 
00';'1: 
('091.5 C9dl fi7 
ooc> 1 1 C9.~E ·lF 

019~:> 

:f 
t 
t 
t 

THIS S'Olll.:i![ <•:::T':F:riH'!::':l THE STATUS 
OF ~Uf:'TILLJ;ilr:E fHt"o~·'I·!EL t:' 

+ .t:t .... t t t H t I I tt J ~ H I t HII T1 ,, L ! ~ :. Tl ' I~! f!tt!lltkttlll~ttltt•i 

l STLF'6 STft ;: SLf. l CH ·:~t1 1. 1 F-_ ~:Ft 1 ,_; 

CLF: ,) 

I 



l MODE MOTOROLA M6BSAM CROSS-~SSMBLER PAGE 25 

00915 C96F 97 021C STA A LOCr:tlF' CLEAR INPUT SYNCH FLAG, 
00916 C972 97 021F STfl i~ TIMFLG CLEAR TIMEOUT FLAG, 
00917 C975 97 021E STA A [IATFI.G CLEAR DATn RECEIVED FLAG. 
00918 C978 97 0190 STA A ERRORS CLEAR ALL ERROR FLAGS, 
00919 C979 B7 0191 STA A ERROF:S11 
00920 C97E 97 0192 STA (l .ERf\ORSt2 
00921 C981 97 021D STA f1 TIMOUT CLEAR TIMEOUT COUNTER. 
00922 C984 97 0221 STA A TXCOMP CLEAR TRANSMISSION COMPLETE FLAG. 
00923.C987 97 0224 SlA A EOB CLEAR END Of RF~V. BUFFfR DETECTED FLAG. 
00924 C98A 97 0229 STA ,, IIILCNT CLEAR IDLE COUNTER. 
00925 C98D 87 023D STil A RIN 
00926 C990 97 023F SHt A WIN 
00927 C993 96 D4 LIJA A tBUFC:•a SET RECEIVE DATA READ A~D WRITE 
00929 C995 B7 023E STA A RINtl POINTERS TO BEGINNING OF CHANNEL t2 
00929 C998 87 0240 STA A WIN+l ~:ECt::IlJE J!UFFER, 
00930 C99B CE 0187 L[t;( tBUFC2E SET UP CHANNEL t2 RECEIVE 
00931 C99E FF 0235 STX nWIN BUFFER UPPER BOUNDAkY, 
0093~ C9A1 B6 0188 L[IA A STATL!S CLEAR 'CHA~NEL t2 FAILURE' FLAG, 
00933 C9A4 84 7F AND A U0111t111 
00934 C9A6 B7 0188 STt1 A flATUS 
00935 C9A9 86 09 UtA A 19 SET FRAHE COUNT TO ACCEPT B FRAMES 

0 00936 C9AB f7 0227 STA A FF:MCNT AFTE~ TRANSMISSION HAS COMPLETED. 
I 00937 C9AE CE COOO LDX tTBL TX[t SET TRANSMIT POINTER TO 

N 00938 C9B1 FF 0241 STX ROT BEGINNING OF TRANSMIT TABLE, 
"' 00939 C9B4 CE C07F L[IX tTXlEN[t SET UP TRANSMIT TABLE 

00910 C9B7 FF 0237 STX EN !tOT UPPf':R BOUNDARY, 
00941 C9BA CE ClOO lit X tTBLLKF' SET LOOKUP POINTER 10 
00°42 C9BD FF 0243 STX LKF'F'l R BEGINNING OF LOOKUP TABLE. 
00943 C9CO CE C16F LDX tu·;PEN[t SET UP LOOKUP TABLE 
00914 C9C3 FF 0239 STX EIHHIF' LIF'F'EH l!OliNIIARY, 
00945 C9C6 86 87 LllA A UB7 BET UP COHFlGURATION CONTHOL 
00946 C9CS B7 580A STA (l F'IAF'P.2 FOR CHMIHEL ::> TESTINn, 
00947 C9CB 86 82 L[IA A U10000010 INDICATE THAT TEST LOOP 6 
00918 C9CD B7 580C STA ~i SYSMON IS EXECtiTIIW. 
\10949 [9[10 96 01 LliA ~~ u 
00930 r?D~ B7 02~2 STt~ A TXFLtiG ENABLE DATA TRANSMISSlO~. 

.-.::;,. •l\.•95! C?[!3 B7 0220 S H'\ A RC 1.'FLG ~NABlE DATA RECORDING, 
·~· C· r.;~ ~:; 2 ***'**•··~···~~· INlffALilATIOH COMPLETE ,, •• , ••••••• ,.ttt~ 
00?53 C9D8 7E C9DB ~!tif' TLF·5.~1 

~)0?5 ·1 *****'*'***1't~tttt~t1tttltt~~·········t••••**********~*tttl~tt 
009~55 :f.t:tU:JtH tU:t. ·~UR 1 •. 1 ~ cur .. mn DJ~GNOSliC ROUTJHE :Htt.tUtt:tt"H· 
::, C· 9 ~'i6 1< t U: .ttl t H r. i t I + t t:"t ~ t ! > t I if. I l i t t I t t I I :t U :n H H • t ~ t H H t t :t. t- H: ~ l U 
OC·957 C'?[!B OE TLT561 CL! E"i!t'rBU li!!'UT TIH~-F:P.UF·rs. 

00959 C?[IC B6 O~lF L tf;~, ,:, fHIFLG 1\i-iEO!JI a::r.UF:? 
00959 C9DF 27 03 E<F•l TLF'~)6> 

009!0 C?El 7E CCIC .. ':if"' E <I l 
009A1 C9E4 86 023E TLF'5~~ LrA A F J!H·1 l!(c.T{: t•'·'t:Ji. ,if.:LE"' H NOT, ~·{,Jl . 
;:•(·962 C\'E? Bl 02H.l j. ~ i ! . I~~ l..tld+ I 
009t~ C9EA 27 EF !:.EIJ ru:::' 
00964 C9EC FE 0:30 t n··: f.'! ! c:r. 1 F'F·~Fl 1 1i;: :. F_;·,(:E. 
00~65 C~~F ~t 00 I. !ttl ,·, .. ,. ·. .... 00966 C9Fl E6 01 l Pi'1 B 1 '\ 

""" -
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009 7 
009 8 
00? 9 
009 0 
009 1 
()09 2 
009 3 
00974 
00975 
00976 
00977 
0!J978 
00979 
00980 
00981 
0098~ 

00983 
00981 
00985 
00986 
00987 
00988 
00'?8? 
0099~) 

o~:·rc l 
{){)?'?2 

OO?S'J 
·:·(\C"· 7 -'1 

•:J ~' 
·:) t.; 
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0 
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j) J ~~~ .. ~· ·~ 
(\ l 1 
S' 1 ;~ 

01 3 
0 l •1 
Ot 5 
·:' 1 (:·(•6 
0 1 t) ~;.-, 

•.:J 008 
ntoo? 
01·:' 1. 0 
\11011 
0E'1:' 
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HOTO~OLA M68SAM CROBS-AS~MBLER f'AGE 26 

C9F3 FE 0243 
C9F6 Al 00 
C?FB ::!6 ::!C 
C9F(l El 01 
C?FC 26 28 
C?FE 7F 0229 
CAOl 08 
CA02 08 
Cft03 H 0213 
Cti06 P,[l CC79 
cr. 0 o Et6 ·:>:! :! 4 
cr.oc 27 o3 
CfH'E 7E CC1C 
Grt11 Pe 0243 
CA14 P1 0239 
CtH7 22 OA 
CA19 ::!6 CO 
Cl'llll B6 0214 
CAlE Ell 023ti 
CA21 23 P.B 
cr.:~3 7E cc 1 c 

Ctl26 I'll oc 
CA28 27 03 
CJ:::'(t 7E CABS 
J:(t2[1 Cl 38 
Ut2F 27 03 
CA31 7E CABS 
Cft3'1 86 0~ 
Ut36 £!7 0228 
(t\39 7C 0229 
u.::r.c 1:!6 ()'.''27 
Ut3F ef: o5 
Cti41 f:} ,(}::!;~:> 

Ud·l BI• CC79 
Cfp\:" P6 0~224 

Cti4ft ::!7 03 
Co'I'\C 7E CqC 
Co1'\f' !:!6 \;:O:I,E 
Cr't52 Ill ~'2"0 
rt· .. s~~ :.., .. , re 
[ t'o:;7 Ff .... ) :--'3ft 
r ,.,~-;.-: ,·;~ · .. ~ r· 
C(,5 1:: E6 Ot 
C(!~f :c ·:·:.":·.:-~: 

CMt ~(. o·:~~q 

Cf1t•'1 ~7 1::0 

LDX 
CHF' A 
BNE 
CMP B 
BHE 
CLR 

TLP564 INX 
Ill X 
STX 

LKPF'TR 
()' :< 
CI\STAT 
1 'X 
n,STAT 
ltiLOll 

LKPF'H: 
JSR IJ~'DA TE 
LI••'l ti EO!! 
BEO TlF'563 
JliF' EX IT 

TLP563 LDA A LKPPTR 
CI1F A ENDUP 
EHH TLF'565 
BNE TLP561 
LI•A A U:PPTR+l 
CliP A ENI•IIF'tl 
ElLS TLF'561 

TLP565 JHF' EXIT 

'******************** 
* 

DOES THE RECEIVE FRAMF 
HIHUI l'HE lOOt::Uf· H\AtiU 

RESET IDLE COIJNTER, 
U~'ltti TE LOOKUP POINT Eli. 

UPDATE D~lA RECEIVE 
BUFFER READ POINTER, 

SEARCH COMPLETE? 
lF YESr JUMP TU EXIT ROUTINE. 

STATUS CHECK *****'**************•t•• 

* * t 

THIS ROUTIHE DETERMINES IF A STATUS MESSAGE 
WAS RECEIVED CORRECTLY, 

*********************•**********•*****************************• 
CKSTAT CHP A tSTAlO STATUS HEADEH DETEClED! 

8EO CKSTAB 
JHP CKIDLE 

CKSTA8 CHP B tSTATl 
BEll ct::SH9 
JtiP Chi DLE 

CKSTA9 LDI'l A t4 

u:s T I'll 

SHt ti SlACI'IT 
1 Nc I r•L un 
LBI\ ;) 
Altft tl 
ETA A 
.J!':~: 

LDti ,; 
l~En 

.JiiF 

FF:i1C.Nl 
t 'j 
F!'HCNT 
LIPlti'\H 
EO£t 
t L:3Tt': !> 
E''ll 

o:ST{t.~- Lhi ,,, h' J U+ 
(' liF' :'r 
l'E~·· 

l.l•• 
l f!i; (: 

L 11,·, l· 
1 ~ !~"" 
H: 
r-ro 

'I [~P· 
Ct· .:. ! 

~;· ! i I 

'• 
I.,·, 

r r ~- ~ ~ :·' ' 
" I ,·,•.: 11 
( ,,~ ~:-: l ~~-1 ~ 

1F NOTr TEST FOR IDLE CHARACTER, 
I~ fESr VARIFY TH~T THE STATUS 
MESSAGE WAS RECEIVED CORRECTLY. 
SET "FRAME COUNT" TO 4. 

INCREHENT IDLE COUHTER. 
BELAY RECIEVER TERMINATION 
~LLOWIHG FOR SrATUS MESSAGE, 

UPDATE RECEIVED DATA 
RUF~ER READ POINTER. 
EYI1 IF AT EN~ OF BUFFER, 

IILO FF't<i'il (t 1.1t\fl.(tftLE.: 

·>~. ,. !' H•:il:: t'F'OM f':F.C'.', ft'J!' FTP, 

J 1-'~T EI:E If/! F '·!I!! liTE!':. 
::-:11!! ·~~- ~i··t!!! :-~~-:~~r:~-1·\:!f-.'•' 

fF : t:~i .: l?t"r":f.~( !l ~- -..~· I HI.~ ! H(;f:!',C"!Et: ~ 

. ' 
• 
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01019 CA66 81 00 CI1F' A tf.o:·O f!ttfl: FJELJ"t SIIOULH f<f ML lERfiS. 
01020 CA68 26 04 l'NE C!\STfl3 
010~1 CA6A C1 08 CMP Fl HOB 
01022 CA6C 27 D6 BEO CI\•Ht'\1 
010~3 CA6E B6 Ot92 r.KSTAJ LOA A ERF:OF:S+:1 IF NOT, SET 'INCORRECT STATUS 
01024 CA71 SA BO ORA A U10000000 MESSAGE" ERROR THEN CONTINUE 
010~5 CA73 ~7 0192 STA A' ERRORS+:! IJAR IFf 1!!1' 5 TA TU~i MESSAGE, 
01026 CA76 20 CC BF:I'l CKSTAl 
01027 CA78 91 1F CKSTI'l2 CHP A tiDLE'O UAR!FY IDLE CHARACTER 
01028 CA7A 26 04 ElliE ct·:sT.H AFTER STATUS MESSAGE. 
01029 CA7C rt FB CI1F' B .JirtLFl If NOT FOUND SET 
01030 CA7E 27 27 BECI CKSTA5 • INCORI':ECl I TILE • ERF:OR, 
010~1 CABO B6 0190 CKSTA4 LDA A ERRORS 
01032 CA83 SA 10 OF:A A 1:!00010000 
01033 CA85 B7 0~90 STA A EF:RORH 
01034 CABS FE 023D lliX RHI TEST TO SEE IF IDLE WAS HISSSING. 
01035 CASB A6 00 UtA A Or X 
01036 CABD E6 01 lDk B 1, X 
01037 CABF FE 0243· LDX LKF'F'TR GET P.EC'J, DATA FRAME AND COMPARE 
01038 CA92 Al 00 CHP t\ Or X IT TO THE CUHk£NT lOOKIIP FRAME, 
01039 CA94 26 11 BilE o;sTA5 IF BOTH FRAMES MATCH SET ERROR 

0 01040 CA96 E1 01 CHF' B 1, X 'MISSSING IDLE AFTER STATUS MESSAGE' 
I 0104t·CA98 26 OD BNE CKSTA5 AND ClEAR ERROR 'INCORRECT IDLE', 

N 01042 CA9A B6 0190 lftt) A ERRORS 'HISSING I~LE AFTER STATUS MESSAGE' 00 
01043 CA9D BA 20 ORA A 17.00100000 ERROR SET AND 'INCORRECT IDLE' 
01014 Cfl9F 84 EF AN[r A 1'1.11101111 ClEt\RErt, 
01045 CAA1 B7 0190 STA A ERRORS 
01046 CAA4 7E C9DB JMF' TLF'56l 
01047 CAA7 BD CC79 CKSTI'l5 JSR Uf'l!A TE Uf'ltf1TE £tAlA fiECEIVE 
01018 CAAA B6 0224 UtA A EOJl BUFFER READ POINIER. 
01049 CflAD 27 03 BEO ct:STA7 
010~0 CAAF 7E CC1C Jl1f' EXIT EXIT IF nr END OF BUFFER. 
01051 CAB2 7E C9DB CKSTA7 JMP TLF'561 
01052 ******************l**** IDLE CHECK **********'*****'**''*** 
Q1 0~'3 * ~~ 105 4 * THIS ROUTINE DETERMINES IF ADHITIONAL IItLES HA 1.'E IJFEN 
010~55 * A~DED TO THE DAFA SFREAN OR JF A MESSAAE IS MISSING. 
~l10~6 * 01057 ************•*******'*'''tt~r••**'***tttttt******************** 
01 ')~8 CtrB~ 81 1F CU[ILE CliP A t H•LEO IDLE CHn~~CTER FOUNPT 
01059 CAB7 27 03 PEO CKHtL:' 
01060 CAB9 7E CB!1 .Ji!F' cn•t• Tr'' 
n1061 CABC C1 FB CKI£tl7 CMF' f! HDLEl 
01062 CABE 27 0~ [!FQ CIOttl '" 
01063 cnco 7E CB74 Jtlf' CUtAT.~ 

01064 CAC3 BD CCA7 CKIDL9 JSR MTYF'f 
01065 lAC6 7C 0229 CKIDL2 INC lN.Crl f !IICF:HIENT If•LE. COt!~'l. 
01066 cnr9 BD ct79 .ISP UF'!"'{tTf. til' trt TE l'A 'I;, ~ E CE l ''!· 
010!7 CACC 86 0224 LPt1 ~·, FO':: P'J~ f U': F:IC·H• ~·f!HITF ~·. 

01069 c~rr 2~ c! E''.-, c t ! ~' ! ~ 
01069 CADi 7E. CB2B .!!1 , ( ! ! f I! ,~J 

010 7 0 cnP4 ~6 023E CKJD14 Lr 11 h.! i·!l-l t~!-:'.l FF:t'ld~ ()IJ,:~!Lt:HLF"i' • ~ 
..., 

- I 

• 
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01071 CAD? B1 0240 Clif' A IJitlt1 
01072 CADA 27 F8 P.EO n: I£11 11 
01073 CADC FE 023D l.fl!. F·: I I·' GEl RECV, FRAME. 
01074 CADF A6 00 LDA A Or .Y 
01075 CAE1 E6 01 LD'' B 1 'X 
(11076 CflE3 81 1F CM~· .1'\ tU•LEO IDLE CHARACTER FOUHD? 
01077 CAE5 26 04 8NE Ct.J Til 1 IF YES I .JUMP I 0 O.l[tL :·• 
01078 CAE? C1 FB Cttf' B t J[tl [ 1 
01079 CAE9 27 DB BEll CUDL:> 
01080 CnEB FE 0243 CKIDL1 LDX LKF'F'lF: LUOHJF' FF:AME MA ITII HiE. f:ECEI\1Ert FRf•ME? 
01081 CAEE A1 00 CJ1P A Or X IF YESr RET THE 'EXTRA l ltLfS' FLAIL 
01092 CAFO 26 OF BilE Ct\IltL3 IF NO• DETERMINE IF MESSAGE IS MISSING. 
01083 CAF2 E1 01 Ci1P P. 1 '~; 
0108~ CAF4 26 OB BNI:: CKJ[tL3 
01095 CAF6 96 0190 LOA A ERRORS 'EXTRA IDLES' FLAG SET, 
01086 CAF9 SA 40 ORA A t~OtOOOOOO 
01087 CAFB B7 0190 STA A ERRORS 
01088 CAFE 7E C9DB JMP Tlf'S61 
01089 CB01 B7 0193 CKIDL3 STA A TEMP PEEK AHEAD BY 'IDLCNT' INTO LOOKUP TABLE. 
01090 C90~ 86 0229 UtA A IDLCtH 
111091 C£!07 08 CKUtL4 INX 
01·:)92 CFOB 08 INX 

0 01093 C909 4A DEC A I 
N 01094 CBOA 26 fB l!NE CI\HtL4 
1..0 01095 CDOC 86 0193 UtA A TEMP COMPARE LOOKUP FRAME TO RECV, FRAME. 

01096 CBOF A1 00 CI1P A o.x 
01097 CB11 26 4~ em:: CUDL~i 
01098 C913 E1 01 CliP B 1, X 
01099 C915 26 3E BNE CKHtl5 
01100 CB17 96 0229 UtA f1 I ftl CNl DOUBLE IDLE COUNT. 
01101 CB1A 48 (1Sl A ------------------------------------------
('1102 CI<lB OC CLC \E:<. J[tlt:NT =- B I LKPPTR ~ tCOF6 
01103 CBlC F6 0244 LDA [1 LKPP TF:+ 1 \ UPUATE LKPF'TR ~y B X 2 = 16 =- $10 \ 

01101 CP.1F 1B ABf1 LOWER BYTE ~ $F6 t $10 =- $06/C =- 1 \ 
01105 CB20 F6 0243 Ut(, B U::f'F'TR \ UPPER BYTE ~ $t;O t 0 + 1 = $Cl \ 
01106 Ct23 C9 00 MtC B fl) \ LU'F'TR " $C10.~ .. 

'01107 C925 BJ 0244 STA A UF'PTR+l ----· .. ··--·--·----· ······- ·---- -- --------·------.- ·--- -·- .... 

01108 CB28 F7 0243 ST 1i ll U:PPTF: UF'ltATE LOO~:!Jp f'Oitlfn: r:Y TIJfl l111ES Jltl.E COIJUI. 
01109 CB2B CE C170 CKIDLB LDX tTBU1S'3 SEl APPROPRIATE 'MESSAGE HISSING' ERROR<Sl. 
01110 CB2E B6 0225 L[lr~ () IIFFS!'T 
01111 CB31 27 04 Ct:HtlO BErt Chl£tLb 
(}Jl12 CB33 08 lUX UPftATE INDEX POINTER TO NEXT 11ESS~GE. 
011 U C!:H Hl [!([ t. 
~1114 CB35 20 FA BF:it n:Ir•t· 
011l5 CB37 86 0191 C~IDL6 LUA A E~:f;(lk"i 1 
01116 rsJn nn oo 0~:.-l A "·' 

01117 CB3C ~7 0191 s·l f'• f) FF'F:ur:':' t 1 
01118 CB3F P~ 0229 L nr, .-~ 'lf'LCI'! 3l1f<TF:I'f'i :] FF:Ot-1 !l!: I ItL COU'IT. 
01119 CB42 80 08 SUP 1'1 n IF STILL POSITIV , sn tiE 
011~0 (~44 B7 02~9 f T •: t.l I ~~t.rn·! ~·r-: r • :if L ~; l t 1 P ,,:f.: i~ ll!;,E' 1-:F::JP 
01121 CB17 22 03 PH! ,. r: l !I l I 

....i • 01122 CB49 7f C9Itf ~!i:F' rL f''.i.~ J 
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01123 CP.1C OB CU[Ill Jtl;-' 

01124 CB4[1 8C C177 CPX tTB!. tiSG ~ 7 

0!125 CP.50 26 E5 P.I~E CI\H•L ~· 
01126 CB52 7E CC1C JMI'' f.XII" 
01L!7 C£155 CE 1.:170 CKI!IL5 L[IY. t"l Ill t1Sti Sfl AF"F'F:OF'R l 1\Tf' 
01128 CB58 B6 0225 L [lA f1 OFFSET 'MISSTN~ t1ESSAGE.' FLAG. 
01!29 C£!5B 27 04 CKJ[I13 B!OU CUL112 
01130 CB5[r 08 Jt!'( 
01131 CB5E 4A [IEC fl 
01132 CB5F 20 FA (If( A cr;nt3 
01133 CB61 B6 0!91 CKIP12 LDA A EF:RORS+l 
01131 CB64 AA 00 OF:A f• X 
01135 CB66 B7 0191 STA i\ EP.ROF'~-11 

01136 CB69 B6 0190 L[IA A ERROF:S SET 'F'ANIC' FLAG. 
01137 CB6C BA 80 ORA A t:~ 1 ()(100()00 
01138 CB6E B7 0190 STfl A ERF:ORS 
01139 C£171 7E CC1C JI·IF' E>:lT 
01140 ************************ 11!'\TA CHECK ************************* 
011'11 * 
01142 * THIS ROUTINE IDENTIFIES INCORRECT MESSAGES, 
01143 * 01114 *************************************************************** 0 01115 CP.74 B[l CCA7 CK[IATA JSR IHYPE DETERMINE CURRENT HESSAGE SEING VARIFIED. 

I 

'""' 01116 CP.77 FE 0243 LOX Lt:f'f'TR 
0 01147 CB7A P7 0193 STA A TEHP 

01148 CB7[1 B6 0225 LitA A OFFSH IF THE PROBLEM IS IH VARIFYING THE 
01149 C£180 27 4C BEO CK[IATl FIRST MESSAGE, AO TEST IF IT IS HISSING, 
01150 CB82 A6 00 LOA A o.x IS THE LOOKUP FRAME AN IDLE CHARACTER? 
01151 CB84 B1 COOO Clif' A TBLT:W JF YES, TEST WHETHER A STATUS MESSAGE 
01152 CP.87 26 07 BilE en• An HAS BEEN INSERTED BETWEEH TWO SEARCH 
01153 CB89 E6 01 LOA 1'1 1, X MESSAGES, 
01154 CB8B Fl COOl Cl1f' B TBLTXD+l IF NOT• SET APPROPRIATE ERRORS. 
01135 C£!8E 27 65 BEO CKOAT'l 
01156 CB90 CE C170 CKDAT2 LOX tTBLMSG 
01157 CP.93 B6 0225 UrA A OFFSET 
01158 CB96 27 04 CKDAT8 BECl CK11AT7 
01159 CB98 08 INX UPDATE liiDEX POINTER TO NEXT MESSAGE. 
01 1-~0 C£<99 4A r•FC (I 

01161 CP9A 20 FA ElF: A CUrtHH 
Ot162 CB9C.B6 0192. CKDAT7 LDA A Ef;ROF:St:! SET APPROPRIATE INCORRECT 
01!63 C£!9F AA 00 OF:I'-l A X REFORMATTED MESSAGE ERROR. 
01164 CBAl B7 0192 SHr A EF:F:N:S+::: 
Ol!A5 CFIA4 B6 023E LPA A PI N-11 VERlFY THAT THE NEXT RECEI~ED FRAME 
0116~ CBA7 BB 04 ADD A t1 IS AVAILnBL! BEFORE AfTEMPTING 10 
01167 CE!ft9 S1 0240 CKDAT9 CMP A MIN+l COMF'ftF:E. JHf FRAME TO ITS ASSOCIATEn 
01168 CPAC 22 FP. P.HI c~~Pr.T·r LOOt< l!F" FF:AI1E, 
01169 CBAE FE 023[1 L[IX f'· 1 r! FEFI\ ,'lHE.ilJ .~.1 HE~T ~ECEIVED F~AME. 

01170 CBP.1 A6 02 L[lt'l t1 ~,x 

01171 C£1B3 E6 03 Lrr;, F< -z v ,_,,. .. , 

' 01172 CB£15 FE 0243 Lf.!X u:n·m (.:1)1-lf'M·:~: IT TO NEXT Li!l)~'.lf:· ~-f:·r.ME. 

01173 CP.BB A1 02 Ci'\F" {I 2~x H THE"l. Tltl 1!01 N(•Hfl, ..... • 0117~ CPBA ~6 07 BtlE CUor'oT3 ::>E T 'F'MllC' FLM;, 
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01175 CBBC El 03 CliP B 3rX 
01176 CBBE 26 03 BNf CH•tH."!: 
01177 CBCO 7E CA01 JHP TLP564 
01178 CBC3 D6 0190 CK[IAT3 LDA A EF:F:ORS "PANIC" FLAG SET TO 1. 
01179 CBC6 SA 80 ORA A tuooooooo 
01190 CBC8 B7 0190 STA A ERF:ORS 
011R1 CBCB 7E CC1C JMP EXIT EXIT ROUTINE. 
01182 CBCE B6 0193 CKDAT1 L[IA A TEMP PEEK AHEAD INTO LOOKUP TABLE AT 
01183 CB[Il A1 10 CHP A 16rX NEXT MESSAGE HE'A[IER AN [I COHPARE 
01194 CB[I3 26 BB BilE CK[IAT:::! TO CURRENT RECEIVE FRAME. IF THEY HATCH 
011BS CBI•5 El 11 CtiP B 17rl( SET ERROR "NESSAijE 1 MISSING', 
01196 CB[I7 26 B7 BNE CK[IAT2 
011A7 CB[f9 B6 0191 UJA A EF:ROF:St 1 ERROR "MESSAGE 1 HI~SING" SET TO 1, 
01198 CBDC BA C170 ORA A TBLMSG 
01189 CBDF B7 0191 STA A ERRORS+! 
01190 CBE2 B6 0244 L[IA A LKPPTRt1 UP[IATE LOOKUP POINTER TO NEXT HESSAGE, 
01191 CBE5 F6 0243 LM B LKPF'TR 
01192 CBE8 8B 10 AIID A 116 
01193 CBEA C9 00 A[IC 8 tO 
01194 CBEC B7 0:::!44 STA A LKF'F'TR+l 
01195 CBEF F7 0243 STA B LKPPTR 
01196 CBF2 7E C9DB JHP Tlf'561 

0 
01197 C8F5 08 CKDAT4 INX UPDATE LOOKUP POINTER, 

I 01198 C£•F6 08 HIX 
V.) 01199 CBF7 FF 0243 STX LKPF'TR 

01200 CBFA A6 00 L[IA A o.x GET LOOKUP FRAHE. 
01201 CBFC E6 01 L[IA 8 1 r X IS LOOKUP FRAHE AN IDLE CHARACTER? 
01202 CBFE 81 COOO CHP A T£tLTXl• IF YfSr UPDATE LOOKUP POINTER AND 
01203 CC01 26 05 BNE CI\£1AT5 CHECK NEXT FRAME FOR IDLE, 
01204 CC03 F1 COOl CHP B TEll TX{It 1 IF NOT, TFST FOR DATA HftTCH. 
01205 CC06 27 E[f BEO C~.[IAT4 

01206 CCOB FE 023[1 CKDATS LDX RIN 
01207 CCOB A1 00 CHP A Or X 
01208 CCOit 26 o~ BilE CI\IIA f 6 
01209 CCOF El 01 CHP B 1 r '< 
01210 CC11 26 03 BNE ti\TIAl6 
01211 CC13 7E C9D~ Ji~P TLP561 
01212 CC16 7C 0225 CKDA16 INC OFFSEI 
01213 CC19 7E CF90 ~I liP n;[IAl.! 
01214 ********************'** EXIT ROUTINE ****************'***I* 01215 CC1C OF n:n SEI [IISABLE INPUT INTERRUPTS. 
01216 CCl[f B6 0199 l_[t{l ,, <.JCf\fCH lEST F•-•F: LOOP 1. 
01217 CC20 27 06 F<F:t1 rtf·~; 

01219 CC22 86 5BOA u•r, r, PI ti~· ll:' D!'.TFR~!HJE CIW,·:E.NT 
o1219 cc::s 4P ASL ,, DIAG. LOOP IN USE. 
~1220 CC26 25 21 PCS T Ll'·' 
01221 ff28 F6 0190 TLP5 1. TtA ~ Ef:F'(IFS l fltdl EI'~'IIF'~' HI ~ fATP·;> FILE, 
01222 CC2B F7 018A ~ ~ fl t· q rr,-, uCJ+:~ 
0:·1:>23 CC2E 17 f!H'l 

~ 01221 CC2F F6 0191 LDft e EF:F'O~:S +I 
01225 CC32 F7 0188 s ., ,, 1:' s•r<l!.l''+.' 

..... • 01:!:>6 rns n t1f.~ {I 
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01227 
01228 
01229 
01230 
01231 
01232 
01233 
01234 
01235 
01236 
01237 
01238 
01239 
01240 
01241 

F6 0192 
F7 018C 
HI 

CC36 
CC39 
CC3C 
CC3It 27 
CC3F B6 

29 
0188 
40 CC42 

CC44 
CC47 
CC19 
CC4C 
CC4F 
CC50 
CC53 
CC56 
CC57 

01242 CC5A 
01243 CC5D 

8A 
117 0188 
20 1F 
F6 0190 
F7 018[1 
17 
F6 
F7 
11! 
F6 
F7 
1[1 

0191 
01SE 

0192 
018F 

01244 CC5E 27 
01245 CC60 116 
01246 CC63 SA 
01247 CC65 B7 
01248 CC68 7F 
01249 CC6B 86 FF 
01250 CC6[1 97 580A 
01251 CC70 86 02 

08 
0188 
80 
0188 
0222 

01252 CC72 
01253 CC75 
01254 CC78 
01255 
01256 
01257 
01258 
01259 
01260 
01261 
01262 
01263 
01261 
01265 

[17 
[16 
39 

580C 
0199 

01266 CC79 B7 019A 
01267 CC?C FE 023[1 
01268 CC?F OB 
01269 CC80 08 
01270 CCBl FF 023D 
01271 CC84 96 0230 
01272 CCS? Bl 0~1~ 

01273 CCSA 22 OE 
01274 ccac 26 oe 
01275 CCSE B6 023E 

TLP6 

EX ITt 

UtA B 
SIA P. 
AUt 
BEU 
UtA A 
Or\A A · 
STA A 
BRA 
UtA B 
51 A [I 

TElf\ 
UtA B 
STA B 
A ItA 
LitA B 
STA B 
ABA 
BEQ 
LDA A 
ORA A 
STA A 
CLR 
UtA A 
STA A 

·LDA A 
STA A 
UtA A 

ERRORS+? 
STATUBt1 

UPDATE SYSTEM STATUS 
EXIT1 IF ERRORS O~CURE[I, 

STATUf FAILURf IN SIJF."V. CHANNEL tl. 
t::o 1 ooo'>Oo 
Sl ATIW 
EXIT1 
ERRORS LOAD ERRORS IN STATUS FILE, 
SlA TU::>t~) 

ERRORStl 
STATUSt6 

ERRORS+;' 
STATUSt7 

UPDATE SYSTEM STATUS 
EXIT1 IF ERRORS OCCURED, 
STATUS FAILURE IN SURV. CHANNEL t2. 
·~10000000 
STATUS 
T~FLAG DISABLE DATA TRANSMISSION, 
ttFF S~T CONFIGURATION CONTROL 
PIAPB2 BACK fO NORMAL OPERATION, 
1~00000010 INDICATE fEST LOOP 
SYSMON IS FINISHED, 
SCRTCH RECALL SAVED MENU, 

RTS 
*************************************************************** ******************** SUBROUTINE IUPitATE> *******tttttttttttt 
**********************************i*******************'*~****** 
* * THIS ROUTINE UP[IATES THE RECEIVE[! DATA BUFFER READ POINTER * AND COMPARES IT TO THE UPPER ADDRESS OF THE RECEIVE BUFFER. 
t IF THE REAit POINTER EXCEEDS THE UPPER AitDRESS AN "INCOMPLETE 
t SEARCH" ERROR lS SET AHD THE 'EHD OF BUFFER" FLAG IS 
t RAISED TO INITIATE TERMINATION OF THE TEST LOOP. 

* **************************'**•******************'***'**'*****1' 
UPitATE STA A SCRTrHtl SAVE ACC "A" DATA. 

LitX RIN UPDATE RECV. DATA 
INX BUFFER READ POINTER. 
HIX 
STX R It! 
L{IA A f-:HI 
CI!P (l EPDI?I 
l!IH UF"ItA T1 
Pt~F !.lf'llt112 
l rrr, rl r: Hit 1 

EtHI 0!'" F:ECE l'.'E HATA BIIFFEf(? 
IF NOT, F:ETUi:ll FF:OM 'lUl<f.:UU"I INE. 
IF YES, SET 'f:i!Jt UF BL':·TEH' 
HI\H MH! SET "ltiCO~if'l.ETE S!.:M:t:H" 
EF:r·np. 

01 ,t CC91 Bl 0236 (HP n ~"D!Nt1 

01 .,7 Cl91 2::! 04 E'fiJ l..l'""f':~oTt 

01 78 CC96 B6 (119A UF'Dt"IT:' Ll••~ A ~;CRlC!Hl REC~LL S~~ED ACC "A' DhTA. 

" 
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0 
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,_·,.~ 

I iiiH!F 

012 7 9 
\JL290 
012?1 
;)1~92 

01283 
~'1~81 
•:) .12B5 
01 ;2p.,j 
<) 1 :>S7 
( 1 1 ~~PD 
;·~1289 

·.:01 ~.! 0 0 

-:>1::??1 
c~ 12 c::- 2 
/:)1 :293 
01 :!? 4 
01:295 
01::?96 
01~'f7 

{)1 :!99 
01299 
01300 
•:H:!')1 
0 13<'::> 
01303 
01304 
01:'05 
01306 
•::>1307 
()13·:)8 

(\ 13f•9 
Ol~tf'! 

01311 
•)131 ::> 
(\ 13 t:! 
(•131 ·l 
"1315 
··~·1 '3 J 5 
013 t7 
·~· t 3 J 9 
01319 
(.• J 3 ,-.: '~· 

')1321 
01 :l:!:' 
013::!3 
1.} J! :.> ~ 

•) 13'25 
')13:6 
01327 
013.:..1 '3 
'.>13::>9 
•.11330 

MO I iH·· OIJ1 Ill. CS r.t1 r: f.' f) S:; .. (,;:. : :• !:: L E ~; F·t,GF 3:-> 

CC99 ·39 
ccor, 86 01 
CC9C B? 0::!::?4 
cr:?F B·b 01 ''() 
C U:::? 8f1 08 
CCf11 [!:' 01~0 

CCA7 B7 019A 
CCAA F7 019B 
CCAD CE C100 
CCP.O FF 0194 
CCP.3 7F 02::?5 
CCM {!6 02 4 3 
CCB9 F6 0244 
CCBC CO 10 
CCf!E 82 00 
ccco [11 0194 
CCC3 ::?::! 10 
CCC5 26 07 
CCC? F1 0195 
CCCA ::?::? (19 
ecce 27 07 
CCCE B6 019A 
CCI•l F6 0191{ 
CC[I4 3'7' 
CCD5 7C 0225 
CC£•3 '2(, E2 

':cv.-, at. c~ 

CCDC £!7 5BOt' 
CCDF 39 

CCE0 C£ 0 
CCE2 F7 022A 
CCE5 F' n~::?B 

CCEB C6 0 
CCEA F 7 02~L 

Rrs 
UPDAT! LOA 0 

sTn A 
LOA n 
oPn n 

!1 
EO!t 
F~:f'llF"·:, 

fF 1ES, SEl 'Ei!t• IJF BUFFER' 
I Lf~ll o1IHI <.f' I 'IIIC(IMF'LETE SEM:CII' 
EF f·•Jfo, 

:t ::oo~:'o 1 ·.'·t.•(, 
Slf• s) EF:Hitf::~~ 

trttttttt+•**'*****ttttttt1J~ttttttttttttttt:tt**'***'**1******* 
:t:t tt.t.l .t.H:rt:t t:t t.t SIJP.F:OLil l•'!E i liE c;St~GF. 1 lF'E l :t:U:H:t:tt~ HU. UH 

'********'''**''**tll1lltttttttttttltt****'******************'* 
:t 
:f; THIS T::OUTH!E (I~~TEF:I1H!E£ ~IHICII MESSAGE 
:t Hlf:: LODUif' F'tJH'IH: IS SET TO. 
:t 
***************'***'***''''''*tt~t•••••••t•••*********tlt:tltttt 
MTYPE ST~ A SCRTCHtl E~~E ACC 'A' DATA, 

ML3 

ML2 

STA P. SCRTCHt2 SAVE ACC 'B' UATA. 
LO~ tTBLLKP GET .LOOKUP TABLE START ADDRESS 
STX TEMP+l AND STORE IN TEMP 1 AND ;:>, 
CLR OFFSFl SET MESSAAE T)PE PTR TO FIRST MESS~GE. 
LDA A LKPPTR GET CURRENT LOOKUr POINTER VALUE, 
Lft(l B LKPF'TR+l 
SUB B 116 
SP.C. A tO 
Cllf' A TEMF'tl 
BHI Mll 
E<NE lll.2 
CI·IP f! TEMP+2 
BHI MLl 
BEG ML t 
UtA A SCF:TCHH 
l f.in ,f! SCF:TCHi ::' 
PIS 

SUBTRACT 16 FROM LOOKUP POINTER. 

COMPARE LOOKUP POINTER TO START AODRESS. 
IF GF:EATF.I': THEN OF: EOIIAL TO• POINT 10 
NEXT MESSAGE, 

RECALL SA~ED ACC 
RECf)LL SA'JEJt ACC 

'A' 
• B• 

DATA 
[lATA 

Ml1 INC OFFSET POINTER TO NEXT MESSAGl, 
E:P.A ML3 

**'********~·············••ttttttttlttttttttttttttttttttttttttt 
lttttttt~t«fft SUBRaUflNE iOPERATIDN~L MOOEI ttttttltttllt, 
••• , ••••••••• , •••••••••••••••••• *'**'*****'***ttttttttttttttJt! 
OF'EF:1. Ll'l'\ ,; tH" fFT COI'FJGUF:fHION CONfF:f11 

STA (, f'' [AF'B2 FOR !'!'1 · F·r,SS lliHIE, 
F:Hi 

*************'''''tftl tttttttlttttttltttt******'''''''''''''*t 
ttHttttt tH tU1 Ht:t llf'F'tll.' f li!f ( [lf_l (,)') tl fti ttt:tHt H HH 1 It 
ttttltttttlttlt*t*tttt tttitttt•*tltttttttttt*ttttttt ttttt~*ttt• 
:t 
t THIS F:fHITfiiE S.ETS UF' t• fi.JO SE:-CoiH• FEOGF'P.:·: F:'-IJFE 
:t 
ttltt1ttrtt3ttitt~l~tt+tt!rttlttttttt11tttltrt•t kt1ttltt~tlllt~ 

fiELtiY r_r,,·, B t<· lHJ;!t,LT'f (!fLt.,y COUi!T 
SH, t ftEL! 
S fi'> ~· PEl 
Ll)f\ f; 11 
sr,:, P PEt.' 

"& , 

~ 

-



1 t10[1E MOTOROLA M68SAM CRUSS-ASSMBLER PAGE 33 

01331 CCE[I 01 DLYI.f'J NOP 
0133:! CCEE 01 DLYLF'2 NOF' 
01333 CCEF F6 022A DLYLPJ l.fll'l F< [lEU 
01334 CCF2 CB 01 A[lft F u 
01335 CCF4 F7 022A SH; f.< l•EU 
01336 CCF7 24 F6 BCC Dl.YLF'l 
01337 CCF9 F6 0~2B UtA B ItEt.:• 
01338 CCFC CB 01 AI•It F t1 
01339 CCFE F7 022B STA B [1~1.2 

01340 coot 24 EB BCC [ILYL.F'.! 
01341 C[I01 F6 022C UtA B [IHJ 
01342 C[I06 CO 01 SUB 1.1 t1 
01343 C[l08 F7 022C STt) B [tEU 
01344 CDOB 24 EO (ICC DLYLP3 EXIT WHEN THE CARRY BIT IS SET TO 1. 
01345 C[t0[1 39 F:TS 
-:>1346 *************************************************************** 
01:~47 ***************** INPUT INTERRUPT ROUTTNE '**************** 
01348 *************************************************************** 
01349 CDOE B6 0220 IRO UtA A RCVFL G DATA RECOR[IING ENABLED? 
Ot350 CDt1 27 12 BEO A7 
01351 CD13 B6 021C L[IA A LOCKUP INTERFACE SYNCHRONIZED TO INPUT 
013~2 CD16 26 03 BNE A10 [I;HA STREAM? 

0 01353 Cll18 7E CDAO Jttf' At 
I 01354 CD1B 7C 02~6 A10 INC BITCNT NEXT FRAME AUAILABLET 

v.> 01355 CDtE B6 0226 LOA ft BITCNT IF NOT, CLEAR I NF·UT ..!:"· 
01356 CI•~l 81 OD CMF' A t13 INTERRUPT AH[I RETURN. 
01357 CD23 27 07 BEO (14 

01358 C[l~5 Ec6 5800 A7 LM A PIAF'AO CLEAR INPUT INTERRUPT, 
01359 C[l28 B6 5804 LDA A F'IAF'Al 
01:'60 C£!2B 3B F:TI 
Ol:l61 Clt2C 7F 02::.!6 M CLR BHCNT RESET BIT COUNTER, 
01362 Cfi~F B6 02~1 L[IA A TXCOHF" IF tRANSMISSION IS COMPLETE 
01363 CD32 27 OB B([l AS START INHIBIT RECORDING SEOUENCE. 
01364 CD34 7A 0227 DEC FF;MCtfl 
01365 CD37 86 0227 LOft A FRMCNT 
01366 CD3A 26 03 fiNE t)!.j 

01367 CD3C 7F 0220 Cl.f.: F;:C'.IFLG 
01363 C[I3F B6 O~lf A5 1 n.~ .~ l•ATFLG [tATI~ FLAG SET" 
01369 CD42 26 2C B~IE AE: 
01370 C[l44 B6 5800 L[IA A F' I t~h)O GET FRf.tME 
01371 CD47 F6 5804 l.ftA [I F' lttF'fd 
<•1 ·p;:: ('[14(• 1<1 cooo CiiF' t, TPL r:D TEST f'R,;m: FO~: IDLE CllARtiCTER. 
OlJ ! CD4D 26 1B BNE (16 
013 4 C[I4F F1 COOl CHF· f< TPLPf!l1 
013 5 CD52 26 16 BNE tV. 
013 6 CD54 B6 021D t nr, A TH1'WT r r•cF:n·:n~ r tJHEOIJI COUHTER. 
(113 7 CD57 8P 01 :~{lit :~ t1 
013 8 CP59 B7 0:1D ~·r r, f1 TIMO'.!! 
otJ 9 cD~;c 24 /1 BIJ; ,:,~ lF ! 1 ~~~ ou·r or C!H.;S, 
013 0 CD~E B6 01°0 l f' ,·, (: rr-· .,-·r··~; ;cf! '!)!I F CfiM:1d· :·E ~: I Del L1F ()~IL (' 
013 1 CD61 SA 02 n:- ~·, .-. 1-% ·~1\t::·f··-tl·~-· ll .. nF. 

..... • 013 2 CD63 ~7 0190 B ·r•.'! ~·• f::C• (}!·: 



1 MODE MOTOROLA M69SnM CROSS-ASSMBllR f•t,GE ·' 4 

01383 CD66 ~c 021F INC I I MFL tJ SET 'I I ME OUT' FlAIL 
'J1384 CD69 3B RTJ 
01385 CD6A 7F 021[1 A6 CLR TIMlllll 
01386 CD6D 7C 021E INC DAlflG 
01387 CD70 FE 023F AB LDX WIN STO~E DATA FRAME, 
01388 CD73 B6 5800 LDA (I f'IrWr•O 
01389 CD76 F6 5804 LI•A B F'll'\f'(tl 
01390 CD79 1'17 00 !ilA A Or X 
01391 CD7B E7 01 BTA Ft 1 '~< 
01392 [[17[1 08 INX UPDAll INPUT ~RllE POINTER. 
01393 CD7E 08 JNX 
01394 CD7F FF 023F Sf)( WIN 
n11a5 CDB2 86 02JF LfiA A Will RECEIUE BUFFER FULL? 
013D6 C[l85 B1 0235 CttF' A E:NliiN 
01397 CD88 22 01'\ Elfll fW 
01398 CDBA 26 43 Btl£ A3 
01399 CDBC B6 0240 LDA A WlNt1 
01400 CDBF B1 0236 CMP A EN£• I Ntt 
01401 CD92 23 JB BLS A'3 
01402 CD94 86 0190 A9 LitA II ERFWRS SET 'BUFFER FULL' ERROR. 
0!403 CD97 BA 04. ORA A UOOOO(> 1 ()() 
01404 CD99 87 0190 Slf1 A ERRORS 
01~05 CD9C 7F 0220 CLR RC'.'FtG STOP ACCEPTING DATA. 

0 01406 Cit9F 3B F;TI 
I 01407 CDAO B6 5800 A1 UtA 1'1 f'l ftf'AO GET POSSIBLE FRAME, ATTEHF'T TO w 

l.1l 01408 CitA3 F6 5804 LDA fl F'IAPA1 SYNCHRONIZE 10 INPUT [lATA STREAII 
01409 CDA6 B1 COOO CMF' A TBL TXD BY LOCKING ON AN HtLE CIIARACTH, 
01410 CDA9 26 OF BN£ A2 
01411 CDAB F1 COOl CMP B TEll TXI•tl 
01412 CDAE 26 OA E!NE 112 
01413 CDE!O 7C 021C I tiC LOCKUP WHEN AN IDLE CHARACTER IS DETECTED 
01114 CitB3 7F 0226 CLR BITctll SET THE LOCKUP FLAG AHD }NITIALI/[ 
01415 CDB6 7F 021D CLR Tl HOUl THE FRAME E!lT COUNTER AND CLEAR 
01116 C£tB9 3ft F:TI l IMFOIJT COtiNl ER. 
01417 CDBA B6 021D A2 lllA ,, liMOLIT INCREMHil TIMEOUT COUNTER. 
01419 CfiBit SB 01 tHt[l A t l 
01410 CDBF B7 021£1 SH• A liNOUl 
01420 CDC2 24 08 F•CC A3 IF TIMFOUT OCCURS, 

~-').,.~ 01421 CDC4 B6 0190 LDA t"l EPRURS SET 'NO SYNCHRONIZATION' 
'J1·1:'2 cr•c~ 8A 01 OF;{, {I t ~!')(~00!'•,-)01 ERF:OR FLflG. 
01423 CDC9 87 0190 STA A ERF;O~~S 

01424 cncc 7C 021F JIIC liHFI G SEI 'TIIiEOUT' FLAIL 
01425 CDCF 38 A3 Rll 
014:!6 ••••••••••• ,, ••••••••••••• 1tt1ttttttt1\ttttttltttttttttt!tt1tlt 
01427 

········~·········· Or!TF'I!T 1 Nl H:RI!PT 
···················~ 01428 **'*******ttttt1tttttttttlttlttttttt•t••••••••t1ltt•tt11tt~**'' 

01429 CfiDO ~6 0222 NMI Lfl(, (• TXFU,G fR~N3Mlf ENAPLFfiT 
01430 CDD3 27 37 r:ru £! l 
01431 ~nDS B6 02~1 U•t~l I) f(f)"l lP~~5MT~SIO~ COMPLETE? 
01132 CDDB Fl 0237 Ct1F' t'• F.illiOT 
01433 CDDB 22 IE f!HI P' .. .., 01434 CliDit 26 08 l!l/f: ['1 .. 



1 Mor•E MOTOROLA M68SAM CROSS-ASSM9LER h'GE 35 

01435 CDDF 96 0242 L[IA A ROTtl 
01436 CDE2 91 0238 Cf1r· A EtfiiOT+1 
01437 CDE5 22 14 BHI [1:.' 
01438 CDE7 FE 0241 93 LDX ROT 
01439 CDEA A6 00 LDA A Or X OUTPUf NEXT FRAME, 
01440 CDEC 97 5802 STA t.. f'IAP90 
01411 CDEF E6 01 LDt' 8 1 ')( 
01442 CDF1 F7 5806 STA 8 PIAF'Il1 
01-143 CI•F4 08 INX UPDATE READ POINTER, 
01444 CDFS 08' INX 
01445 CDF6 FF 0241 STX ROl 
01446 CDF9 20 11 BRA (11 
01447 CDFB 86 01 92 LDA A t1 SET 'TRANSMISSION COMPLETE' FLAG, 
01448 CDFD 87 0221 STA A TXCOHf· 
01449 CEOO 96 COOO LDA A TBLTXD OUTPUT IDLE CHARACTER, 
01450 CE03 97 5802 STA A f'JAP90 
01451 CE06 96 COOl l[IA A TBLTX[Itl 
01452 CE09 P.7 5806 STA A PIAF'Bl 
01453 CEOC 96 5802 81 U•A A F' I Af'90 CLEAR INTERRUPT FLAG. 
01454 CEOF 96 5806 LDA A F'IAF'Ill 

0 01455 CE12 39 RTI 
I 01 •\56 *************************************************************** \JoJ {) 1·157 ********l*********'** Sid I INTERRUPT *********************** 0' 

01458 *************************************************************** 
01459 CE13 B6 0188 SWI L [lA A STArUS 
01460 CE16 BA 40 ORA A U01000000 
01461 CE18 97 0188 STA A ST1HUS 
01462 CEl£! 3B RTI 
()1463 END 

..... 
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1 MOllE HOlOPOLA M68SAM CRD~S-AS?MBLER I'AGE 36 

S'ltiBOL TABLE 

llliFDiil ()000 BUFSC1 ·:>020 BUFSC2 OOr•4 STftTllS O.tFJS EF:F:OF:S 01?0 TEHf' 01 ~·3 scr:TCH c .1 ? !Bl.r·~:.: ·~·.l·?J:· !JUFf.' r P ,.,. ..... , 

P.UF'3IE 001F BUFClB 0020 BUFC1.E OO[U BUFC2B 00[14 (llJFf:'f 018? TY. fBLB 0 J 9C TXT Blf f• ;~ lf< I OCVUF ·) .. ' 1 C 1 rnn•_tr ·::.:1•· 
1!t(1TFLG 0::'1E Tit1Fl.G O::>lF RCO.•FLG (~2:~·:> TXCOMF oz;! 1 UFLAG 02::'2 SFOFL.G 02.2:3 EO!l 0:? :·~ , I) r ::· ~; £ T r . . ·~ ~- rJ (;[I C':ll ('+2 ,_ 

FF:MCtH 0227 STACNT 0:'29 HllCIH 0229 [tELl 02.::>ft ItEL2 02::>B TIEl 3 022C ltA111SG 022[1 ·3·1 ril1~f~ o:: ~~·~ ,~ hl(i '· . :·~ :l .. 
FXCLOR 0234 DHil N 0235 E NL•OT ·.>2:P EN [I UP o:.'39 EtTXF'H: 023B RHI ():~ 311 W!tl 0':'';1' '''!1 ro;'-1! 11 r·t .. rl:- <<:·1 • 
TIH. TY[I COOO T>:lEN[I C07F H·:Ll.':f' C100 LI\F'E•'IB f'l~F TflLMSG Ct 70 STATO oooc Sll\fJ ~.'~""~!S JIII. .. EO _ .f/'l1~ I 1!1.F: 1 •.:'('~ !' 
P 1 AF·no 5eoo f'If~CAO 5801 f' I Af' (<0 5802 F'IACl!0 :·;.::o3 f'IAF'Al 5804 F'IACA1 5805 f'ltiPl.tt ~~H' .. l.~ f'lf"H~D~ .... '~no:·· !~'1. (1 F·' tt :) - ;..)-~:: 1 .:.~ 

PII\CA2 5809 F·JAF'B::> 580A PI t~Cf.t;> ~8C•H SYSHnN !'i80C IIIIT C400 JIHTl C454 LOOF'l t4t•. !.00!'.' I: 1 1.. ~: f'llt'! c «~ ~~ li 
TSI1 Co\95 TST2 C49P. TST3 C4A3 TST4 C4A9 HiTS C<ltiF TST6 C4£!5 fiF'R1 • ~ B[l ' CH'F: .,~ f:0\1 :• -, ~- 11 f 1 I -11.: !·. 

TL F' 1.1 C51.A TLP12 C5:!F TLF'14 C534 TLP13 C58F TSTLF'2 C5C9 1LP2:? C5fl7 1LF'21 C':iE•l 1l f' 2.3 r. z ' ..... ~ .... II I :? ~· ( \ .. 
TL.P::!4 C65[1 TLF'26 C66F l'STLF'3 C678 Tlf'36 C6C9 Tl f'31 C72F TlP39 c loll TLP311) 1"747 Tl. F' ., l 1 C' 7 :; ·\ r: 1··B ( .. ~. l~ 

TLF'32 C783 TLF'34 C7AF Tlf'35 C7BA TLF'315 C7f.9 RUGAl C7E3 kN{lA2 t:7F3 ru·Ju cpo:·· Tl ~·3t.~ CH1 J II I'.H'l i H1 ,.-, 
TLF'313 C81It Tlf'38 C824 TSTLF'4 CS38 llf'41 C896 Tlf'42 CBCC Tlf'43 C8[!4 Tlf'45 Cj[IC rLP41 f'G! 4 J··illf':i I >\f''} 

TSTLF'6 C96Et TLF'S-!>1 C9IIB TLP51.2 C9f4 TLP564 CA()l Ttf'563 CAll Tlf'565 CA."3 CI\STt\1 CA:.'I.I CI\S I' A:'! 1:;,.,:>1• t:~.~~ ff•'i' t:,,. 'l 
CKSTA1 CA44 Ct;STA6 CA4F CKSl A3 CI\6E CKSTA2 CA78 CKSlA4 CABO CI<STA5 CAA7 C~:STAJ CAB:! Cl': tnu:: f·M:~:o ':1. l'!tl / ::.i'q-:! 

CFI[IL9 Ct1CJ f.UDL2 CAC6 CKI[I14 CA[I4 CKJ[II 1 CAFl! CKI£11.3 C£!01 CKIDL4 C£107 CI\IHLS c~;:~B (:j:' Jl.tj 0 L:l'Ll 1 CTlJ)L.~ II<· 

0 f:UD11 CB4C CKI[IL5 Cl!55 CKID13.CP.5Et CKID12 CB~l c~:ItATA Cl!74 CKitAT2 Cl!90 Ct;M £8 C£t96 cu•A 17 r v·;·c u:n.;r" !l'.''-' 
I CIWAT3 Cl!C3 CK[tATl CBCE CK£1AT4 Cl!F5 CK£•AT5 .CCOB CI\[IAT6 CC16 EXIT rete TLP5 CC~'B n~·~. t:c·t',. f ;( I. 11 l t' {~ f ~ 

Vo) UF'£t1HE CC79 Uf'MT2 CC96 UPLtAT 1 f:C9A MTYF'E CCA7 ML3 CCEtC HL::! CCCE Mll .CClt5 fJF'EF: 1 t:CliA fiLl rtY (.l:f·l) 
-.J 

fll YLF'3 CCE£t f.ILYLf'::! CCEE [ll Ylf' 1 CCEF IRil CliOE AlO C[l1(! t'\7 C[t::!5 A4 cr•:?c A~; Clt:'f-· ···<· l.'li..{j 

(t8 C[l70 A9 C1194 Al C£1(;0 r'l::! Clll!A A3 C[ICF Ntil CliDO (13 CltE7 B:: t:ftf l< , .. 1 l.:l:•cl 

SIJI CE13 

..... -
• 
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EQUIPMENT INSTALLATION. 

Fou~ installation cables a~e provided with t~e serial data re~o~matte~ 
equipment. All ~our cables are identical with conn~cters compatible 
with the 25-pin cinch connecte~s used by the Mode S and the modems. 
These cables a~e used to install the ~e~ormatter between the Mode S 
surveillance output ports and the modems. 

Figure El shows the Mode S/te~minal automa~ed test ~acility <TATF> 
modem configuration prior to and after the installation of the se~ial 
data reformatte~ equipment. The procedu~e to install the equipment 
is as follows: 

1. Remove the lower back panel on unit 14 of the Mode S senso~. 

2. Refe~ing to figure E1 disconnect cable 14W4P1 (14A2A1Jl> at 
the TATF surveillance channel #1 modem. · 

3. Connect one end of an installation cable to cable 14W4P1. 
4. Connect the remaining cable connecter to the re~o~matter's 

channel #1 Mode S plug. 
5. Connect a second installation cable to the reformatte~'s 

channel #1 modem plug. 
6. Connect the remaining cable connect~r to plug Jl at the TATF 

surveillance channel #1 modem. 
7. Repeat steps 1 through 6 for cable 14W5P1 (14A4A2J1> to 

install channel #2 of the reformatter. 
8. Plug the power cable into the same ~C power phase supplying 

the mod ems. · 

EQUIPMENT OPERATION. 
Arter the serial data·reformatte~ equipment is correctly installed 
set all the address switches and the address mode cont~ol switch to 
their down position to place the simulation and diagnostic module 
<SDM> address bus under mic~oprocessor cont~ol. Then set the ON/OFF 
power switch to its ON <up> position and deoress the system reset 
button. Both channel monitors should display a hexidecimal 10 indi­
cating that the channels are not synch~onizea to the Mode S surveil­
lance data stream and that the SDM monitor should be clea~ed. The 
equipmemt is now in a wait state. The reformatter is placed in this 
wait state when power is first applied to the equipment or when the 
system reset button is depressed. 

Normal operating mode - To place the reformatter in the normal mode 
set address switch "0" to its up position. The remaining add~ess 
switches should remain in their down position. The SDM monitor should 
respond with all LEOs turned on indicating that the instruction has 
been read. Once the monitor has indicated that ·the instruction has 
been read addd~ess switch "0" may be set to its down position. The 
instruction is executed when the display goes orr. The ~e~ormatter 
is now in the normal operating mode. As soon as the instruction has 
been completed a two second pause will elapse before another 
instruction can be read. I.P address switch "0" remains up. the SDM 
monito~ will continue to flash on and orr every feu~ seconds. The 
equipment. however. will remain in the n'ormal mode. 

The re.Pormatter. also, may be placed in the normal operating mode by 
running any of the test programs. At the completion of any of these 
programs the reformatter is automatically olaced in the normal mode 
of operation. 
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TAir· 
MOOEI"'S 

14W4P 1 J 1 : : J :5 14W8P 2 
MODE S :------------------------------->>- CHANNELI->>----------­
SENSOR C14A2A1.J1> #1 C14A2Al.J5) 

14W4P2 .Jl 
.·-------------------------------~~­~. 

< 14A2A2.J1) 

l -J~ 14W9P2 
CHANNELl->>-----------

#2 <14A2A2.J5) 

A. Normal Mode SITATF MODEM Configuration 

--------- REFORMATTER TATF 
14W4P 1 :CHANNEL #1: MODEMS 

-. 
MODE S :---------->>------>>-:MODE S .Jl .J5 14W8P2 
SENSOR : <14A2A1J1> MODEM:->>------>>- CHANNEL - > :.">---------.. 

#1 C 14A2Al.J5 
14W4P2 :CHANNEL #2l 

:---------->>------>>-:MODE S .Jl .J5 14W9P2 
: <14A2A2.J1) MODEM:-:>>------:>:>- CHANNEL - :> :>----------

#2 C14A2A2.J~ 

B. Mode SIARTS IIIA Test Configuration 
Figure El. Serial Data Reformatter E~uipment Installation 

LOC. <HEX> 

o: 

I 
I 

Random 
Access 
Memory 

3FFI __________ __ 
4001 

I 
I 

NOT 
USED 

57FFI __________ __ 
5800 l PIA's 

LOC. <HEX> 

0 - lF 
20 - 03 
04 - 187 

: 188 - 18F 

119C - 21B 
I 

I 
I 

:s8oo-580B 
saoc: ____________ :s8oc 
58001 

I NOT 
I USED 

CBFFI __________ __ 

I 
I 

COOOl ICOOO-C07F 

Read 
I Only 
I Menory 

CFFFI __________ __ 
oooo: 

I 
I 

NOT 
USED 

FFFFI __________ __ 

:coao-coFF 
lC100-C16F 
I 
I 

I 
I 

SDM input data buffer 
Channel #1 input data buf~er 
Channei #2 input data buffer 
System status file 

Transmit -File 

Peripheral Interface addresses 
SDM Mcnitor 

Data Transmit Table #1 
Data Transmit Table #2 
Data Look Up Table 

Figure E2. Overview o-F SDM Memory Map 
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Test mode - Before discussing the test mode of operation the 
functions of the SDM front panel switches and display monitor will be 
discribed. 
Address Mode Control Switch - The address mode control switch deter­
mines whether the microprocessor or the operator has control over the 
SDM address bus. If this switch is in its down position the micro­
processor has control over the address bus. If this switch is in 
its up position the operator has control over the address bus via the 
16 SDM address switches. 

SDM Address Switches --The SDM address switches serve two purposes 
depending on the position of the address mode control switch. If the 
address mode control switch is in its up position the SDM address 
switches are used to inspect the content of th~ SDM's memory. The 
data at the location selected is displa4ed on the SDM monitor. 
Figure E2 shows a brief overview or the SDM memory map. Refer to 
appendix D for further details on the test programs and data riles. 

If the address mode control switch is set to its down position the 
lower 8 address switches are used by the aoerator to pass instruc­
tions to the SDM software. The upper 8 address switches are not used. 
Table E1 presents the functions of the SDM address switches when the 
address mode control switch is in its down position. A detailed 
description of the lower 8 address switches is listed below: 

Switch 0 - This switch initiates the reading and execution of an 
instruction defined by switches 1 through 7 when it is placed in its 
up position. 

Switch 1 - This switch selects the mode of operation. If placed 
in the down position the normal mode 1s selected. In this mode 
switch~s 2 through 7 are not used. If placed in the up position the 
test mode is selected. 

Switch 2 - If switch 1 is up, this switch selects the verifica­
tion routine check test when in its up position. Swi.tches :5, 6, and 
and 7 select the fault message for this routine. If switch 1 is down. 
this switch selects the by-pass mode or operation when in its up 
position. 

Switch 3 - This switch selects the continuous message dissemina-
tion routine when it is in the up position. Switches :5, 6, and 7 
selects the one message in data transmit table #1 to be transmitted. 

Switch 4 - This switch selects the status dissemination check 
routine when it is in the up position. Switches :5, 6, and 7 select 
specific information ~or inspection while this routine is running. 
Refer to table El for more details on what 1nformation is .displayed. 

Switch 5 - This switch selects the SDM verification routine when 
placed in the up position. Swicthes 2, 3, and 4 must be in their 
down p o s i t ion. 

Switch 6 - This switch selects the channel#l verification routine 
when placed in the up position with switches 2, 3, and 4 remaining 
in the down position. 
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TABLE E1. DEFINITION OF SDM ADDRESS SWITCHES 

:ADDRESS: 
:SWITCH 

DEFINITION OF INSTRUCTIONS 

0 
1 () = Normal Mode 

I 
I , 2 

1 = By-Pass 
Mode 

3 

:CURRENTLY UNUSED 

4 

:CURRENTLY UNUSED 

5 :CURRENTLY UNUSED, 
6 :CURRENTLY UNUSEQ: 
~ :CURRENTLY UNUSED: I 

1 = EXECUTE 

1 

7 
0 
0 
0 
0 
1 
1 
1 
1 

1 = Test Mode 
1 = Verifllcation Routine Check 

SWITCHES FAULT 
6 ~ M~3§AG~ 3~~~~T~~ 
0 0 WEATHER MESSAGE 
0 1 CPME/BAO PARITY 
1 0 BCN STROBE/OIFF. TIS 
1 1 BCN-1/BAD PARITY 

-0 0 SRCH#1/DIFF. AZIMUTH 
0 . SYNCH/DIFF . TIS J. 

1 0 SRCH#2/BAD HEADER 
1 1 BCN#2/DIFF. RG & A CODE 

1 = Continuous Message Dissemination 
SWITCHES 

7 6 5 MESSAGE SELECTED 

0 0 0 ALL IDLES 
"" 0 1 ATCRBS CPME '.J 

0 1 0 BEACON STROBE 
0 1 1 REGULAR BEACON #1 
1 0 0 REGULAR SEARCH #1 
1 0 1 AZIMUTH SYNCH 
1 1 0 REGULAR SEARCH #2 
1 1 1 REGULAR BEACON #2 

= Status Dissemination Check 

- .. 

SWICTHES 
7 6 5 BYTE DISPLAYED 

----------------------------------------------
0 0 0 :UPPER BYTE OF MESSAGE COUNTER 
0 0 1 :MIDDLE BYTE OF MESSAGE COUNTEF 
0 1 0 :LOWER BYTE OF MESSAGE COUNTER 
0 1 1 :UPPER BYTE OF STATUS COUNTER 
1 0 0 :LOWER BYTE OF STATUS COUNTER 
1 0 1 :UPPER BYTE OF SEGUENCE GEN. 
1 1 0 :LOWER BYTE OF SEGUENCE GEN. 
1 1 1 :EXCLUSIVE OR GATE OUTPUT 

1 = SDM Veri.Pication Rgutine 
1 = Channel #1 Veri.Pication Rou~ine 
1 = Channel #2 Verification Routine 
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Switch 7 - This switch selects the channel#2 verification routine 
when placed in the up position with switches 2, 3, and 4 remianing in 
the down position. Note that the ser ia.l data rerormatter equipment 
may be completely cerified by setting switches 5, 6, and 7 to their up 
position with switches 2, 3, and 4 remaining in their down position. 
The three routines will be executed in sequential order. At the 
completion or all thr~e routines the over all status of the equipment 
is displayed. 

SDM Moni~6r - The SDM monitor consists of 8 LEDs which provid~ means- • 
to inspect the status of test programs while running or to step 
through programs and data files resident in memory depending on the 
position of the address mode control switch. If the address mode con­
trol switch is in its down position the SDM monitor provides an account 
of the equipment on line. While a test program is running the LED 
corresponding to the switch selecting the p·iogram will be on. i.e., 
if switch 5 is in its up position selecting the SDM verification 
rouitne, the LED labled "05" will be on. .:~addition, the LED "Dl" 
will be on indicating that the SDM is in the test mode. 

The following procedures are used to certify 
reformatter equipment prior to conAucting a test. 
plished by running the three verification routines. 

the serial data 
This is accom-

First preset all the SOM address switches co their down position to 
prevent accidentally selecting an incorrect test mode. Then set 
s w i t c h e s 5, 6, and 7 to t h e i r up p o s i t i on to s e 1 e c t t h e SVR, C VR -1 
and CVR-2 tests, respectively. Now set switch 1 to its up position 
to select the test mode. Toggle switch "0" to the up position momen­
tarily. The SOM monitor should immediately indicate that the instruc­
tion has been read. After a two second pause the three routines will 
be executed in secceeding order as shown on the monitor. The status 
?f the Reformatter will be displayed on the SDM monitor at the 
completion of all three verification routines. All indicators of the 
monitor will be off if the reformatter passes all three routines. 
The monitor will display the first byte of the system status file if 
any of the routines fail. 

The system status ~ile is presented in table E2. This file contains 
eight bytes labled Status+O through Status+7 as shown. The loca­
tion and general purpose of each byte is given along with a brief 
description of the flags contained in each byte. The first byte 
labled Status+O contains the general status of the reformatter and 
specifies which verification routine failed. Status+! contains the 
status or the SDM. The next three bytes con~ists of specific condi­
tion flags on channel #1 and the final three bytes consists of 
specific condition flags on channel #2. If a problem is detected the 
file may be inspected by setting the address mode control switch to 
its up position and selecting the appropriate address via the SDM 
switches. The error information will be displayed on the SOM monitor. 
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TABLE E2. SYSTEM STSTUS FILE 

STATUS+O ( 188 Hex. ) "CURRENT CARD STATUS" 
D7 PROBLEM IN SURVEILLANCE REFORMATTER CHANNEL ~2! 
D6 PROBLEM IN SURVEILLANCE REFORMATTER CHANNEL #1! 
D5 PROBLEM IN DIAGNOSTIC/SIMULATION CARD! 
D4 NOT USED 
D3 
D2 
Dl 
DO 

STATUS+! 
D7 
D6 
D5 
D4 
D3 
D2 
Dl 
DO 

STATUS+2 
07 
D6 
05 
04 
D3 
D2 
Dl 
DO 

STATUS+3 
D7 
D6 
05 
D4 
03 
D2 
Dl 
DO 

STATUS+4 
07 
06 
05 
D4 
D3 
D2 
Dl 
DO 

II 

II 

II 

SOFTWARE ERROR INTERRUPT! <SWI> 

< 189 Hex. > "DIAGNOSTIC/SIMULATION CARD" 

(18A> 

<18B) 

<lBC> 

NOT USED 
II 

II 

II 

INCORRECT DATA RECEIVED! 
INPUT BUFFER OVERFLOW! 
IDLE CHARACTER LOCKUP ONLY! 
IDLE CHARACTER LOCKUP DID NOT OCCUR! 

<STATUS+5} {18D} "CHANNEL #1" {"CHANNEL 
PANIC FLAG! 
EXTRA IDLE CHARACTERS! 
MISSING IDLE CHARACTERS! 
IDLE CHARACTER INCORRECT! 
TEST TERMINATED BEFORE COMPLETION! 
INPUT BUFFER OVERFLOW! 
IDLE CHARACTER LOCKUP ONLY! 
IDLE CHARACTER LOCKUP DID NOT OCCUR! 

<STATUS+6} <18E} "MISSING MESSAGES" 
STATUS MESSAGE <INDICATOR FLAG ONLY> 
BEACON MESSAGE #2 
SEARCH MESSAGE #2 
SEARCH RTGC MESSAGE 
SEARCH MESSAGE #1 
BEACON MESSAGE #1 
BEACON RTGC MESSAGE 
ATCRBS CPME REGULAR BEACON MESSAGE 

<STATUS+7} <lBF} "INCORRECT MESSAGES" 
STATUS MESSAGE 
BEACON MESSAGE #2 
SEARCH MESSAGE #2 
SEARCH RTGC MESSAGE 
SEARCH MESSAGE #1 
BEACON MESSAGE #1 
BEACON RTGC MESSAGE 
ATCRBS CPME REGULAR BEACON MESSAGE 
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