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PURPQOSE.

The inta2nt of this document is to provide a functional description of
the serial data reformatter esquipment, and to enumerate it’s capabil-
itieas and uses.

INTRODUCTION.

The Federal Aviation Administration (FAA) has. since 1979 seen
engaged in the test and evaluation (T%E) of three sensors built by
Texas Instruments, Inc. To date. Mode S beacon and search radar
baseline tracking capabilities have been established. Limited data
has been collected, however. on the performance of other systems that
will eventually wutilize Mode S surveillance -rdata when Mode S is
implemented. It was decided that a test effort was resquired
to investigate a prototyps interface between the Mode 5 sensor
and the automated radar terminal system (ARTS IIIA) utilizing
the Mode S surveillance data to establish tracking performance
of the ARTS IIIA. The ARTS 1IIA system was selected since it will

oy

be one of the primary users of Mode S surveillance data.

Mode S integration with tha ARTS IIIA will be implemented in the field
in two phaes. In the initial phase, modifications to the ARTS IIIA
operational software will be minimal. The ARTS IIIA will receive scan-—
to—-scan uncorrelated reports from the Mode S sensor and perform all
tracking functions. In the sacond phase, hardware and software en-—-
hancments will be developed to allow the ARTS IIIA to take advantage
of the more accurate sensor data and the discrete addressing functions
derived from the Mode S. The ARTS IIIA wili also receive track data
from the Mode S while retaining its own track files to maintain ground
speed and position prediction information on aircraft.

The TYE effort scheduled to begin Janurary 1983 will focus on evaluva-
ting the initial interface between the Mode S site and the ARTS IIIA
system for the first implementation phase. To accomplish this
it was determined that a special piece of test equipment was necessary
to satisfy the surveillance interface regquirements set forth in this
affort. Although the ‘Formatting and Dissemination’ function of the
Mode S operational software could be modified to meet these regquire-
ments it would take a substantial programming effort to do so. In
addition, it was desirabla to have greater flexability to modify the
formatting and dissemination routines quickly if it became necessary.
The serial data reformatter equipment was designed and fabricated for
this reason.

The serial data reformatter equipment modifies the current surveil-
lance interface between <the Mode 5 sensor and the terminal automation
test facility (TATF)/ARTS 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 reformatted similar
to common digitizer (CD-2) format, modified for wuse by terminal
facilities. This format will be refered to as the CD-2/Air
Surveillance Radar (ASR-?) format within this document. Two real
time gquality control targets (RTQC’s), orie beacon and one search,
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will be disseminated each s3can at predetermined positions. In
addition, status messages will be disseminated at random inter-—
vals to the ARTS IIIA to deminstrate system software recognition.

RELATED DOCUMENTS.

a. DABS/ATC Surveillance and Communications Message Formats,
FAA-ER-80-14, April 1780.

b. Mode S/ARTS IIIA Interface Testing Project FPlan,
CT-82-100-119LR.

DESCRIPTION OF EQUIPMENT. "

The following paragraphs provide a functional 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 IIIA system integration tests. In general, the

serial data reformatter equipment will receive 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 chasslis 1includes 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 23-pin cinch connecters of the
sensor and modems. Four identical connecting cables, 10 foot in
length, are provided to simplify the installatien of the equipment be-
tween the sensor’s two surveillance output ports and the digital side

of 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 2ach 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. 15 address switches, an address mode control
switch, system reset button, and the system on/off power switch. A

detailad description of the unit’s operation is given in appendix E.

(¥}
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SERIAL DATA REFORMATTING CHANNELS. The serial data re#ormaéter

equipment consists of two independent and identical serial data
reformatting channels. Each channel 1is made up of two modules
refered to as the 'procegsing"module-and the ’‘input/output’ (I/0)
module. Each module is fabricated on its own logic card. Refering
to figure 3, the functionpal blocks of the processing module are the
microprocessor unit, 4K of erasable programmable r=zad only memory
(EPRCM3 ., 14X of random access memory {(RAM), and interrupt handling
controi logic (not shown on the figure). The functional blocks of

the I/0 module are the serial input and serial output shift regis-
tars, parity checker. 'pariﬁg generator, and two peripheral interface
adapters +for servicing data transfers between the processing module
and the shift registers. The channel performance 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 and uses the clock as the basic timing source for receiving
and transmitting data. Mode 5 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 interrupt) is generated for each moedem clock period and sent
to the processing module for service. An output service request is
generated for each. 13-modem clock interval and sent to the processing
module for service as well. Reformatted date 1s loaded into a
parallel-to~serial shift register and 1is 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 I11A
surveillance input port. The processing module initially intercepts
and stores all Mode S surveillance data in RAM. After a complete
message 1s received the processing maodule determines whether the
message will be purged or reformatted. In addition, it is tasked to
cutput a simulated status message at random intervals, approximately
one per scan averaged over a long peried of time. The channel
performance menitor provides the following infermation when the
channel operating software is running.

DQ - Channel synchronized to Mode S data stream
Pl - Incorrect Mode S message detected
D2 - Reformatted Mode S data being disseminated

D3 - Mode S message parity error
D4 ~ No Mode S messages detected
D5 - Beacon/Search RTGC toggle — oan for beacon/off for search

Dé — Software interrupt detected
D7 - Currently unused

CHANNEL REFORMATTING SOFTWARE. The channel reformatting software
consists of the following three major routines:

Input Service Routine {(ISR)

Cutput Service Routine (OSR)
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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 stare all incoming
messages, and notify the DRR that a complete message is available for
processing. This routine 1is executed =ach time an input service
request is received from tha I/0 module. Listings for this routine
along with the following two Toutines is prowvided in appendix C.

A flowchart of the ISR is presented in figure 4. During initial start
up: the ISR examines the input data stream, =2ach modem clock interval
in search of an idle character. When an idle character is detected,
a +flag 1is 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
register. The bit counter is set back to zeroc to repeat the sequence
for the next frame to be roceived. At this time the ISR examines the
frame to determine if it 1is 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 1is decremented. The frame counter is
decremented for each seceeding frame stored until it reaches zero:
indicating a complete message is stored in the input data buffer. At
this time, a sequence-complete flag is rtaised signaling the DRR that
a complete message is available for processing. '

2. Qutput Service Routine — The primary function of the OSR is to
output reformatted data or output idle characters when no data is
available to the ARTS IIIA. The OSR is executed each time an output

service request is received from the I1/0 module.

A flowchart for the OSR is presented in figure 3. When the QGSR
receives an output service request it first determines if data is
available in the output buffer. I# the buffer contains data the next
available frame is 1loaded into the output shift register and
shifted out. I# the output buffer is empty an idle character is

loaded into the output shift register.

3. Data Reformatting Routine — The DRR contains all the routines
necessary to transform the Mode S surveillance output port to one
acceptable to the ARTS I1IA surveillance input port. In addition,
this routine initializes both reformatting channels when power 1is
first switched on and each time the system is reset. The basic flow
of the DRR is shown in figure 6. The DRR contains the follows four
specific interface conversion rToutines: '

Beacon Report Reformatting Routine (BRRR)
Search Report Reformatting Routine (SRRR)
Weather Message Purge Routine (WMPR)
Status Message QOutput Routine (SMOR)
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a. The BRRR performs two specific funccions: reformats Mode S
air traffic control radar beacon system ( ATCRBS )} rteports and the
ATCRBS calibration and performance monitoring equipment (CPME)
report into regular CD-2/ASR-9 formatted beacon reports; and outputs
a pre-defined beacon RTGC report when a special purpose beacon
strobe message 1is Teceived from the Mode S sensor. A functional
flowchart of the BRRR 4is shown in figure 7. Figures 8, 2. and 10
show the format of the regular Mode S ATCRBS beacon repotrt, ATCRBS
CPME report. and beacon strobe, respectively, along with their corre-—
sponding 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 aof Mode S. transponder—equipped
aircraft. Also the Mode S sensor will outout a special beacon strobe
message to the reformatter 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
cannad search RTGC report when a azimuth synchronization message
is received. A functional #flowchart of the BSRRR. is shown in
figure 11, Figure 12 shows the general output format of the Mode S
search message along with the corresponding CD-2/ASR-% format after
SRRR reformatting. Figure 13 shows the azimuth synchronization
message along with the CD-2/ASR-9 formatted Search RTGC message after
SRRR processing.

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

- d. The purpose of the 8SMOR 1is 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 longer. The BSMOR 1is executed each
time a Mode S surveillance message is successfully reformatted.

A functional flowchart for the SMODR 1is presented in #figure 14.
Refering to figure 14, each time the SMOR is executed a 135-Bbit
maximum sequence counter is updated. The content of this counter is
then compared to an upper and lower threshald. If the count falls
between the two thresholds the routine will output a status message.
The thresholds are set to allow one status massage 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 verification tool prior to each test. This
module can verify the operational status of each reformatter channel
without external test equipment. Also the integrity of the 5SDM can
be verified in a self diagnostic mode. The functional blocks of the
SpM, figure 13, are similar to those of the reformatting channels.
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The apsrator interacts with this module through 16 address switches

-and an address mode select switch located orn the front panel. - The
operator can select sither the normal mode, tne by-pass mode. ar the
test mode of operation. In the normal mode the channels are confi-
gured to accept external clock signals from the modems and receive
extarnal data from the Mode S via the front panel connecters. In the
by-pass mode the channels are logically removed to allow Mode S
syrveillance data to pass *to the modems unmodified. In the test mode

both thannels TrTeceive simulated 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 normal mode.

The serial data reformatter can generate target scenarios providing
a fourth mode of operation. The target scenrario is resident in PROMs
which rTeplace 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 MNo. FAA-RD-B0-14.
The target reports are refaormatted 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 (5SDC)

SDM Verification Routine (SVR)

‘Channel #1 Verification Routine (CVR-1)
Channel #2 Verification Routine (CVR-2)
vVerification Routine Check (VRC)

All six programs are similar in operating principle. Each program
transmits a predetermined data set either to a channel or back to the
SDM. and receives returning data. The data received is then compared
to a data set that is expected. Program listings +for the SDM are

provided in appendix D.

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 for the first block
which has all idle characters. Table 1 shows the seven messages 1in
the order they appear in transmit data set 1. Table 2 shows
the reformatted message types that correspond to table 1. This table
is refered to as the lookup data set and censists 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 1lists the messages along with their changes in
the order in which they appear in the transmit set. This set is

used only by VRC.
&



Table 1. Transmit Data Set #i

Black NMNo. Mode S Message Type

Idle Characters

ATCRBS CPME Report

Special Reacon Strobe Message -
First Regular Beacon Report

First Regular Search Report

Azimuth Synchronization Message

0N U W -

Second Regular Beacon Report

\
'

Table 2. Lookup Data Set

Block No. CD-2/ASR-9? Message Type

1 Regular Beacon Report

2 Beacon RTQC Report

3 First Regular Beacon Report
4 First Regular Search Report
3 Search RTQC Report

) Second Regular Search Report
7 Second Regular Beacon report

Table 3. Transmit Data Set #2

Block No. Mode S Message Type

Idles preceeding Weather Message

ATCRBS CPME Report/Frame 4 bad parity

Special Beacon Strobe Message/Diff. time-in-storage
First Regular Beacon Report/Frame 2 bad parity

First Regular Search Report/Diff. Azimuth

Azimuth Synchronization Message/Diff. time—in-storage
Second Regular Search Report/Header incorrect

Second Regular Beacon Report/Diff. range & 3/A code

ONOTCUA DO

Second Regular Search Report - -



1. Continuous Message Dissemination - The purpose of this test
routine was to primarily assist in debugging system hardware and
software. When executed the CMD continuously transmits a single
message to both channels and to itself. Each message transmitted is
sepetTated by an idle character. The particular message is selected
from transmit data set 1 via address switches 5, &, and 7. This
high repetition mode enables the wuse of an osciloscope to quickly
probe hardware problems or the use 0f a 1logic analyzer for software
debugging.

2. Status Dissemination Check — The purpose of the SDC was initially
to verify the operation of a software implemented 13-bit maximum
sequence generator. It is also used ¢to verify the upper and lower
threshold settings which determine the rate status messages are
generatad by sach channel. The SDC accomplishes- this by continuously
transmitting the first regular Mode 5 search message to channel #i
and monitoring its output. While the SDC is running the number of
messages being reformatted or the number af status messages being
received can be monitored on the SDM LED display. The information
displayed is selected via address switches 5, &, and 7. The routine
auvutomatically terminates when one complete sequence by the maximum
sequence 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 35VR test 1is to
verify the operational status of the SDM The routine accom-—
plishes this by transmitting the 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 wverified 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 1is to
verify the operational status of 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 meassage or
messagas were formatted incorrectly or were not received, is stored
in a system status file resident in RAM.

3. Channel #2 Verification Routine - The CVR-2 ‘veriPies the opera-
tional status of Channel #2 by performing the same functions as CVYR-1.

&. Verification Routine Check — The purpose of VRC 1is to verify the
integrity of the fault detection routines of the channel verification
programs. This program is basically-the same as the channel verifi-
cation programs except that one message from transmit set 2 replaces
itz corresponding message in transmit set 1 when the transmit
file is built. The particular fault massage 1is selected via



the address switches 5, &, and 7. The fault messages are designed
for two Teasons. The first reason is to exercise various routines
in channel software. such as. detecting messages with incorrect
parity, purging weather messages. and resynchronizing to the input
data stream after receiving an illegal message. The second reason is
to exercise various fault determining rTouitnes of the verification
programs, such as, identifying missing messages or identifying incor-
rectly formatted messages.

SDM_SCENARIO SOFTWARE. One target scenario routina is currently -
available. The purpose of this scenario Toutine is to assist in
debugging ARTS IIIA software by providing a known surveillance input
to the ARTS IIIA. While this routine 1is 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 rtings of
targets. Each ring contains 14 target reports equally seperated 1in
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 nauvtical miles. The operator has the opcion of disseminating the
beacon reports and/or. the search reports via address switches

i and 2, respectively.

SUMMARY .

The purpose for the serial data reformatter equipment is to support
the test and evaluation of a prototype interfzce 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 & surveillance input/output ports and the digital side of

two modems wsing four connecting cables which are provided. Beacon
and search rteports outputted by the Mode 5 are reformatted to the
CD-2/ASR—-%? format and then disseminated to the ARTS IIIA. A beacon

RTQC re2port or a search RTQC report is generated each time a special
beacon strobe message or an azimuth syncn message 1is Teceived,
respectively. These messages will be used by the ARTS IIIA to main-
tain azimuth synchronization as well as to check Mode 5 validity. In
addition, status messages are randomly disseminated to the ARTS IIIA
to demonstrate that the ARTS I1IA can receive and recognize such
messages. The reformatter also contains a diagnostic package to aid
in iseolating internal hardware and software faults.
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May 18, 1982
REVISION-1

BIT CNT :

*
—
N
ee
-
b
(1]
[—
o
L
V-
.
@
(1]
-~J
[~))
L]
(¥, ]
e
-8
(98]
N
L]
—
L]
o
(1]

Z-v

FLD ONT : R R N e : 1 : 1 e

1 :TEST: 1 : 1 : MODE : MODE : MODE : IDENT: RADAR: 7700 : 7600 : FAA : AF : PRTY :
: : : : 2 :3/A : C ¢ REINF: : : : : :
: 1 : 2 33 : 4 :5 3 6 i 7 : 8 : 9 : 10 : 114 : 120 : 13 : MSG BIT NO.
; MB L ] * - L ] - - - wB ; ;

2 : 32 : 16 : 8 : 4 : 2 : 1 : 1/2: 1/4 : 1/8 : 1/16 : 1/32 : 1/64 : PRTY :
: nmi i nmi : :
: RANGE (12) : :
: 14 : 15 : 16 : 17 : 18 : 19 : 20 : 21 : 22 : 23 : 24 : 25 : 26 : MSG BIT NO.
: MSB ) ) ) " LSB : :

3 2 2048 : 1024 : 512 : 256 : 128 : 64 : 32 : 16 : 8 : 4 2 1 : PRTY :
:+ ACP ACP : :
: AZIMUTH (12) H :
e 27 : 28 : 29 : 30 : 31 : 32 : 33 : 34 : 34 : 34 : 37 : 38 : 39 : MSG BIT NO.
: : H : : : : : : : : 0 s :
: AIMS : MSB: LSB : : : : MSB LSB : : s :

4 : PRES-: : DIS- : MODE : MODE : 1 : 1/2: 1/4: 1/8 : R/L : MI'I : PRTY :
:+ ENT : : : CRETE: 2 "X":3/A"X": SEC . SEC : FLAG : FLAG : :
: ¢AIMS CODE (2): : : :+ TIME IN STORAGE (4) : : : :
« 40 : 41 : 42 : 43 : 44 : 45 : 46 : 47 : 48 : 49 : 50 : 51 : 52 : MSG BIT NO.

Beacon Target Message Format (Part 1)



May 14, 1982

£-v

BITCNT: 12 : 11 : 10 : 9 ¢ 8 : 7 : 6 : 5 : 4 : 3 2 1 «: 0 :

FLD CNT : T % e A S : R 3 I
5 : M : A2 : Al : B4 : B2 : Bl : Cd : C2 : CL : DA : D2 : DL : PRIY :
' MODE 3/A CODE (12) : :

: 53 : 54 : 55 : 5 : 57 : 58 : 59 : 60 : 61 : 62 : 63 : 64 : 65 MSG BIT NO.
6 : D4 : Cl : Al : C2 : A2 : CA : M : Bl : DL : B2 : D2 : B4 : PRTY :
: MODE 2 CODE (12) : :

: 66 : 67 : 68 : 69 : 70 : 71 : 72 : 73 : 74 : 75 : 76 : 77 : 78 : MSG BIT NO.
; SIGN ; L] *® * L ] - - [ ] [ - L] ; ;
7 : 0=+ :102400: 51200: 25600: 12800: 6400 : 3200 : 1600 : 800 : 400 : 200 : 100 : PRTY :
¢ l=- : :

: : MODE C ALTITUDE (11) : : _
S b N 85 6 _. 90 _: 91 _: MSG BIT NO

Beacon Target Message Format (Part 2)



May 18, 1982
REVISION-1

BITCNT : 12 : 11 10 : 9 : 8 : 7 ¢« 6 : S5 : 4 : 3 : 2

LX)

[
Q

LX)

ANV T T T -—w - Wy var e

FLD CNT :

h-v

: : : : : : : 0 : 0 : 0 : 1 : 1 : :
1 : 1 : l . 1l : MODE : MODE : MODE : IDENT: RADAR: 7700 : 7600 : FAA : AF : PRTY :
: : : :+ 2 :3/A : C : REINF: : : : : :
: 1 : 2 : 3 : 4 : 5 : 6 : 7 : 8 : 9 : 10 : 11 : 12§ : 13 : MSG BIT NO.
: MSB LSB :
2 : 32 : 16 : 8 : 4 : 2 : 1 : 1/2: 1/4: 1/8 :1/16 : 1/32 : 1/64 : PRTY :
: nmi nmi ¢ :
: RANGE (12) : :
: 14 : 15 ¢ 16 : 17 : 18 : 19 : 20 : 21 : 22 : 23 : 24 : 25 : 26 : MSG BIT NO.
s+ MSB LSB : :
3 s 2048 : 1024 : 512 : 256 : 128 64 : 32 : 16 : 8 4 2 1 : PRTY :
: ACP _ ACP : :
: AZIMUTH(12) : :
s+ 27 : 28 : 29 : 30 : 31 : 32 : 33 : 34 : 34 : 34 : 37 : 38 : 39 : MSG BIT NO.
: 0 : 0 : O : O : O : 0 : : : : : 1 ¢ 0 :
¢ MSB LSB : MSB LSB : : HES :
4 : 64 : 32 : 16 : 8 : 4 : 2 : 1 : 1/2: 1/4: 1/8: R/L : MTI : PRTY :
: ACP ACP : SEC SEC : FLAG : FLAG : :
: BEACON RUNLENGTH REPORTING (6) : TIME IN STORAGE (4) : ] : :
: 40 : 41 : 42 : 43 : 44 : 45 : 46 : 47 : 48 : 49 : S50 : 51 : 52 : MSG BIT NO,

Beacon RTQC Message Format (Part 1)



May 14, 1982

BITCNT : 12 ¢ 1 : 10 : 9 : 8 : 7 : 6 : 5 : 4 : 3 : 2 : 1 : 0 :
T
5 : A : A2 : Al : B4 : B2 : Bl : Cd : C2 : Cl : DA : D2 : DL : PRTY :
: : MODE 3/A CODE (12) : :
:+ 53 : 54 : 55 : 56 ¢ 57 : 58 : 59 : 60 : 61l : 62 : 63 : 64 : 65 : MSG BIT NO.
6 D4 : C1 : Al : C2 : A2 : C4 : A4 : Bl : Dl : B2 : D2 : B4 PRTY
: MODE 2 CODE (12) : :
: 66 : 67 : 68 : 69 : 70 : 71 : 72 : 713 : 74 : 75 : 76 : T1 =: T8 : MSG BIT NO.
: SIGN ' ) ' ) ' ' ) : :
7 s+ 0=+ :102400: 51200: 25600: 12800:; 6400 : 3200 : 1600 : 800 : 400 : 200 : 100 : PRTY :
: 1=- : :
: : MODE C ALTITUDE (11) : :
Ll [ ] *® * L] 86 0 L ] .

85 91

Beacon RTQC Message Format (Part 2)
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nmi

14

15

l6 : 17

18

E (12)
20 : 21

22

23

24

25

26

MSG BIT NO.

BITCNT : 12 : 11 : 10 : 9 : 8 : 7 : 6 5 4 : 3 : 2 : 1 0
FLDCNT : ¢ @ O : : 1 : 1 :
1 iTEST: 0 : 0 : 1: 1 : 0 1 i 1 i 0 : 0 i EAA: AF . BRTY .
: 1 i 2 i3 :4 i5 16 17 18 +9 10+ o1lp: 128s 13 . MsG BIT MO
: HSB H H H H H H : . H H H LSB ' .
2 : 32 : 16 : 8 : 4 : 2 : 1 : 1/2: 1/4: 1/8 : 1/16 : 1/32 : 1/6-'1 PRTY

MSB
2048
ACP

27

1024

28

512 : 256

128

A

31

32 : 16

IMUTH (12)

32

34

34

37

LSB
ACP
38

PRTY

MSG BIT NO.

4

AIMS
PRES-

MSB
AIMS
CODE

s 8% s¢ e

29 : 30
RADAR:QUAL~
INDI-: ITY
" CATOR: BIT

MSB

44

CONFIDENCE(Z);

LSB

45 _

Search

33 ¢ 34 :
usa : :
1 : 1/2:

SEC.
46 _

47

Message Format

1/4

TIME IN STORAGE

48

(4)

.
L

LSB
1/8
Sec

49

50

I

MTI
FLAG

51

39

PRTY

52

MSG BIT NO,
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BIT CNT
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MSG BIT NO.
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Search RTQC Message Format .
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RUN LENGTH (6)
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13 : MSG.BIT NO.
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Status Message Format
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BIT CNT

FLD CNT
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APPENDIX C

- PROGRAM LISTING FOR
- REFCRMATTING CHANNELS

C-1



e e it e

© ¢ O ©

2

29 9 D D

2

Y

C

L

-2

00001
00002
00003
00004
00003
00006
00007
00008
00009
00010
00011
00012
00013
00014
00015
00016
00017
00018
0001¢
00020
00021
00022
00023
00024
00025
00024
00027
00028
00029
00030
00031
00032
00033
00034
00035
00036
00037
00038
00039
00040
00041
00042
00043
00044
00045
00044
00047

MOTOROLA M&6BSAM CROSS-ASSMBLER PAGE 1

M&48SAN I8 THE PROPERTY OF NOTOROLA SPD» INC.,
COPYRIGHT 1974 TO 1975 BY MOTOROLA INC

MOTOROLA M4B0O CROSS ASSEMBLER:, RELEASE 1.2

0000
0000
0048

ooDo
oon2
00D4
ooDs
oong

00468

0048

0000
0000
0000
0000
0000

0000
0048
0048
0000

NAM HODE S/ARTS IIIA INTERFACING
12333333333 3222332333222 83 2238222232332 22 223223283 28223 323

9-07-82

TAPE} P100/104946
HARDWARE DEFINITION USER.EFM.MTO1
RAM 0000 - O3FF
(2 C.1) 5800 - 35803
PlAl 5804 - 5807

DISPLAY 5808 SYSTEM MONITOR

PROM C000 - CFFF MEMORY ALLOCATION
OUTPUT INTERRUPT ROUTINE €800 - CBFF
INPUT INTERRUPT ROUTINE C900 - C9FF
MAIN PROGRAM CAQ0 -~ CFF?

INTERRUPT VECTORS CFF8 - CFFF

LA X X X X N K X B & E X B X X & X R X X J

BEERRRERRAREERRERERRERNRANEERXRREAREEARAREERRER AR EERR AN RRRAX KK

122322082832 83 283 RAM DATA BUFFERS - SX8SXESX8XXRXRRRRRRNERX

ERRXEERRREBRRRRARAEERARREEARRE SRR AR ERRARER R R A EE KR AR RRRAN AKX
ORG 0

INBUF RMB $48 INPUT DATA BUFFER

OUTBUF RMB $468 OUTFUT DATA BUFFER \ .

133202330033 2Rt ReR i teiieitis i teissisitsi s seiisidssy

SERERRRRRRNRAL RAM DATA BUFFER POINTERS 13332233203 2803

122322232302 0333 3332023332233 233328333 2233332322 3332202328¢%2%4

WIN FOB 0 INPUT BUFFER WRITE POINTER

RIN FDB - 0 INPUT BUFFER READ POINTER

WoT FDB 0 OUTPUT BUFFER WRITE POINTER

ROT FDB 0 OUTFUT BUFFER READ POINTER

RNG FDB 0 RANDOM NO. GEN. SHIFT REGISTER

FERERRRERRRNNRARAERERARERRRRARRARARERRRERRERERANAAR LR RN EERRRREK

SERERRRXRRARERSE BUFFER FIXED BOUNDARIES 1232222332220 8 )

122328ttt es et eesdsoiitlssistteitieisssieit e i st sss)

BEGIN EQU INBUF INFUT BUFFER LOWER BOUNDARY

ENDIN EQU INBUF+104 INPUT BUFFER UPPER BOUNDARY

BEGOT EQU OUTBUF OUTPUT BUFFER LOWER BOUNDARY

ENDOT EQU OUTBUF+104 OUTPUT BUFFER UPPER BOUNDARY

ERRREERRRREBRRNEREAREBARAREERREEERRAERRXERRRAE AR ERRARERRR XXX R K

EEEXRXRERRRERRS BUFFER ADJUSTABLE BOUNDARIES 1332302332233 28 )

ERRXRERRREERRAEERNRERRNNRBERRREERARE AR ERNA SRR AR ERRERERX R R AR

3

P

o

G

© 6 @ O & C U

e
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1 MORE

00048
00049
00050
00051
00052
00053
00054
00055
00056
00057
00058
00059
00060
00061
00062
00063
00064
00065
00066
00067
100068
00069
00070
00071
00072
00073
00074
00075
00074
00077
00078
00079
00080
00081
00082
00083
00084
00085
00084
00087
00088
00089
00090
00091
00092
00093
00094
00095
00096
00097
00098
00099

oonA
o0LB

oopc
oobb

00DF
00EO
00E1
00E2
00E3
00E4
00ES
00E6

00
00

001F
00F8
0OFF
00F 0
000C
0030
0001
0030
0050
003E
00DF

0001
0002

5800
3801
5802
5803
5804
5805
5804
5807

5808

EEERAENEERARRRRRRL

HOTOROLA M6BSAM CROSS-ASSMBLER FAGE 2

DENLDIN FCB 0 INPUT BUF. ADJ. UFPER BOUNDYARY
DENDOT FCB 0 OUTPUT BUF, ADJ. UPPER ROUNDYARY
1222233203383 0330330323323 233333282833 23 83323303383 32823333823388282
(2222332222 32220 bR R R ) CONSTANTS 1222222333000 33 000323820
1233223200028 203332000333 320332202233 32333333 333233323222333233%22

IDLEO EQU $1F UPPER BYTE OF IDLE CHARACTER

IDLE1 EQU $FB LOWER BYTE OF IDLE CHARACTER

RTQCO EQU S$FF UPPER BYTE OF TRIGGER 3/A CODE

RTQC1 EQU $FO LOWER BYTE OF TRIGGER 3/A CODE

STATO EQU $0C UPPER BYTE OF STATUS HEADER

STATL EQU $30 LOWER BYTE OF STATUS HEADER

WTHXO0 EQU $01 UPPER BYTE OF WEATHER HEADER

WTHXL EQU $30 LOWER BYTE OF WEATHER HEADER (LIGHT)
WTHXH EQU $350 LOWER BYTE OF WEATHER HEADER (HEAVY)
THRE1 EQU $3E UPPER BYTE OF DISSEMINATION THRESHOLD
THRSE2 EQU $DF LOWER BYTE OF DISSEMINATION THRESHOLD

1322223202200 000032032 002 2223002303233 0322233232333 822338328%4
(2223322233303 38883 TEMPERARY STORAGE 1232223322322 2 2823
1332223203023 8 2333302232322 0 0032 033382333333 833323323 882333382232
TEMP RMB 1
SCRTCH RMB 2
EEREENNNRRRREERRREARRRERERRRRRREREEERRRRRRRRRRREREENABRERREEEX
EERBEXRERRANEEEAAREEE FLAGS AND COUNTERS 1332233303828 2383 28
l#‘tt‘lt‘l"t‘l‘llt"l‘ttlttttt‘tlttttllttttttlttlttlttttltti!t

BITCHT FCB 0 BIT COUNT OF FRAME

WRDCNT FCB 0 NO. OF FRAMES FER HESSAGE

MESCNT FCB 0 RESET PARITY ERROR TIME OUT
SEQFLG FCB 0 SEQUENCE IN PROCESS

SEQCOM FCB 0 SEQUENCE COMPLETE

LOCKUP FCB 0 SYNCHRONIZED TO INFUT DATA STREAM
STATUS FCB 0 SURVEILLANCE CHANNEL STATUS FLAGS
EXCLOR FCB 0 OUTPUT OF SOFTWARE EXCLUSIVE-OR

1322233003333 3 3333302033303 3333828233 830332333333332833 88233322324}
PIA ADDRESSES 1222203332333 3 28333222
1233333822033 332323383203 3003322332832333233333233323233238323833223%23
PIAPAO EQU $5800

PIACAO EQU $5801

FIAFBO EQU $5802

FIACBO EQU $5803

FIAPA1 EQU $35804

PIACAL1 EQU ¢3805

FIAFB1 EQU $5806

PIACB1 EQU s3807

L3222 2030032002323 3000020283008 838 3303383033002 033 3333833823
1223322332323 0333 SYSTEM MONITOR 1232333002333 233 0202028
(3233333233333 33 st i bbbt i as R bbbt es i bt intdl
SYSMON EQI} $5808

(3222202222022 0300 R 2 it ettt iieiistosioiitsdiot ity
¥

] SYSTEM STATUS ANI' ERRORS
¥

0
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1 MODE

00048
00049
00050
00051
00052
00053
00054
00055
00054
00057
00058
00059
00060
00041
00042
00063
0006464
00045
00064
00047
00048
00049
00070
00071
00072
00073
00074
00075
00076
00077
00078
00079
00080
00081
00082
00083

00084

00085
00084
00087
00088
00089
00090
00091
00092
00093
00094
00095
00096
00097
00098
00099

00DA
o0LB

oonc
000D

00DF
00E0
00E1
00E2
00E3
00E4
00ES
00ES

00
00

001F
00F8
OOFF
00F0
000C
0030
0001
0030
0050
003E
ooLF

0001
0002

. 5800

5801
5802
5803
5804
58095
5806
5807

5808

MOTOROLA MA8SAM CROSS-ASSMBLER PAGE 2

DENDIN FCB 0 INPUT BUF. ADJ. UPPER BOUNDYARY
DENDOT FCB 0 OUTPUT BUF. ADJ. UPPER BOUNDYARY
1232232323333 322 330000303 8232223333 2223333322333 223322323 33338243}
1232222083223 2232202888 CONSTANTS 1333333333 32333 332333881
1233323333023 2233222003382 233 2233222333 232322 2233283323 322283432}

IDLEO EQU $iF UPPER BYTE OF IDLE CHARACTER

IDLE1 EQU sFB LOWER BYTE OF IDLE CHARACTER

RTGCO EQU $FF UPPER BYTE OF TRIGGER 3/A CODE

RTGC1 EQU $FO LOWER BYTE OF TRIGGER 3/A CODE

8TATO EQU $0C UPPER BYTE OF STATUS HEADER

STAT1  EQU $30 LOWER BYTE OF S8TATUS HEADER

WTHX0 EQU $01 UPPER BYTE OF WEATHER HEADER

HTHXL EQU $30 LOWER BYTE OF WEATHER HEADER (LIGHT)
WTHXH EQU $350 LOWER BYTE OF WEATHER HEADER (HEAVY)
THR81 EQU $3E UPPER BYTE OF DISSEMINATION THRESHOLD
THRS2 EQU $DF LOWER BYTE OF DISSEMINATION THRESHOLD

ttttttitttlt'ttttt‘tttttttttttttttttttttttttttttttttttttttttttt
1223332333323 3382222 TEMPERARY B8TORAGE 1223322333222 83 284
tttttttttttttttttt‘ttltttttttttttttttltttttttttttttttlltttttttt
TEMP RMB 1

SCRTCH RMBP 2

ttttltttttttttltttttttttttttttttttltttlttt‘tttttttttttttttttttl
12222233223t tid sy FLAGS AND COUNTERS 1323332323233 333 33
(132322 32323332220ttt diitdiitt ittt sssiiseiasses

BITCNT FCB 0 BIT COUNT OF FRAME

WRDCNT FCB 0 NO. OF FRAMES PER MESSAGE

MESCNT FCB 0 RESET PARITY ERROR TIME 0OUT
SEQFLG FCP 0 SEQUENCE IN PROCESS

SEOCOM FCB 0 SEQUENCE COMPLETE

LOCKUP FCB 0 SYNCHRONIZED TO INPUT DATA STREAM
8TATUS FCB 0 SURVEILLANCE CHANNEL STATUS FLAGS
EXCLOR FCB 0 OUTPUT OF SOFTWARE EXCLUSIVE-OR

1233232323332 20202303038 333333333 832222233333 3332323 22338328343
122222032220 232 03 FIA ADPRESSES 1333339332 23283334844
(2333333333332 333322233332 333 3 23 23R i bbb ss s s b ez
PIAPAO EQU $5800

PIACAO EQU $5801

PIAFPBO EQU 435902 -

PIACBO EQU - 45803

FIAPAl EQU . 435804

FIACA1 EQU $5805

FPIAPB1 EQU $5806

FIACB1 EQU $5807
tttilittttttttttttt'tttttttt'itttttttt‘ttttttttttt!ttittttttttt
SEEXERBERTRRXRRAEX SYSTEM MONITOR SERELRXEEXRR R AR ERRERAR
(322233320 bR bR stii it e esidt st i s sbiis i aiitsdd
SYSHON EQU $35808

(2220222 R iRttt ss iRt ssib i i i ed s st e it s s i sds

SYSTEM STATUS AND ERRORS
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1 MODE

00100
00101
00102
00103
00104
00103
00106
00107
00108
00109
00110
00111
00112
00113
00114
00115
00116
00112
oo118
00119
00120
00121
00122
00123
00124
00125
00124
00127
00128
00129
00130
00131
00132
00133
00134
00135
00136
00137
00138
00139
00140
00141
00142
00143
00144
00145
00144
00147
00148
00149
00150
00151

CFF8
CFF8
CFFA
CFFC
CFFE

€800
€800
c802
€804
€806
cseo8
C80A
csocC
C80E
c810
ceil
€812

€814

C8146
ceis
C81A
ceic
CB1E
ce21
€823
€824
cezs
Cc82A
ceac
C82F
€832
c833
c83s5
(1: k1
C83A
c83b

MOTORGLA M&68SAM CROSS-ASSMBLER PAGE 3
i
% D? CURRENTLY UNUSED| i
£ D& SOFTWARE INTERRUPT ERROR (SWI) -
$ D5 DBEACON/SEARCH RTGC HESSAGE GENERATED (HAIN)
% D4 NO IDLE CHARACTER FOUND - REINITIALIZE PROGRAM (MAIN)
£ D3 PARITY ERROR (MAIN)
£ D2 REFORMATTED DATA BEING TRANSMITTED (NMI)
£ D1 UNKNOMN MESSAGE FOUND C(IRQ)
* DO SYSTEM SYNCHRONIZED TO INPUT DATA STREAM (IRG)
‘ 1
%

C?00
CYPEF
c8oo
CA00

91 DS
27 1p
OE D6
8B 02
9?7 0?7
Aé 00
B? 5802
A& 01
B7 58046
96 ES
8A 04
?7 ES
Bé 5802
B4 5806

86 1F
B7 5802
84 FB8
B? 5806
Bé 5802

EXRRAXRRRAEEEEERERRRNRRERERRRR AN EAREEERERERR R RA AR SR ER R RN AR RRKEE

1223233322282 8880 INTERRUPT VECTORS 122222323t tigiees

FEARARRRRARRRRRER RN N RARRREE RN ERRAR SRR ERR NN RN KRR R AR ER RN ARKEE
ORG $CFF8

FDB IRG INPUT INTERRUPT

FDB sW1 SOFTWARE INTERRUPT (NOT USED)
FDB NM1 OUTPUT INTERRUPT

FDB INIT POWER UP INTERRUPT

1222223322223 03320003000 R0 ttsii bttt itittsiiistis iy

1323223022882 OUTPUT INTERRUPT ROUTINE 1322328823804

P22 2222 R 2020 b 2 d ittt sttt sssststitedssisstsisdses
ORG $C800

NMI LDA A ROT+1 - END OF OUTPUT BUFFER?
ADD A #1 IF NOT,» TEST FOR DATA AVAILABLE.
CHF A DENDOT
BLS B2
LDA A $ENDOT IF YES» SET THE ADJUSTABLE UPPER
§Ta A DENDOT BOUNDARY TO MAXIMUM AND OUTPUT
LDA A 4#BEGOT READ POINTER TO BEGINNING OF BUFFER.
STA A ROT+1
INC A
B2 DEC A
CHP A . WOT+#1 OUTPUT BUFFER EMPTYT IF YES,
REQ B1 GENERATE AN IDLE CHARACTER.
LDX ROT IF NOTy OUTPUT NEXT FRAME
ADD A $2 AND UPDATE OUTPUT READ POINTER,
8TA A ROT+#1
LDA A 0,X
6TA A PIAPBO
LDA A 1,X
STA A FIAPB1
LDA A STATUS SET ‘REFORMATTED DATA" FLAG.
ORA A $X00000100
STA A 8TATUS
LDA A PIAPBO CLEAR OUTPUT INTERRUFT FLAG.
LbA A PIAPR1
RTI
B1 LDA A $IDLEO OUTFUT IDLE CHARACTER.
8Ta A FPIAFPBO
LA A #IDLEL
STA A FPIAPBI1
LDA A FIAFBO CLEAR DUTFUT INTERRUFT FLAG.
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1 NODE

00152
00153
00154
0015%
00154
00157
00158
00159
00160
00161
00162
00163
00164
00165
00166
001647
00148
00149
00170
00171
00172
00173
00174
00175
00174
00177
00178
00179
00180
00181
00182
00183
00184
00185
00186
00187
00188
00189
00190
00191
00192
00193
00194
00195
00196
00197
00198
00199
00200
00201
00202
00203

C840
C843
C845
cB4a?7
ce49

Cc?00
c900
€902

C904
c907
C90A
c9ocC
C90E
€910
cot12
C?15
c?18
C91A
c91C
C?1E
C?1LF
ce22
C?24
C926
cy28
C92B
C?2E
C92F
c?32
C?34
C936
C938
C?3B
C?3E
C?40
C742
CP44
C?46
C948
C?4B

C?4D
C950
C953
C?54
C957
C95A
c95C

Bé
96
84
A4
3B

96
26

Bé
Fé
81
26

26
7C
7F
96
8A
97
3B
7C
96
81
27
Bé

3B
7F

27
DE
Bé
Fé
A7
E?7
96
-1
97
7A
26

7C
7F
3B
ké
Fé
97
84

HOTOROLA M&BSAM CROSS-ASSNBLER FAGE ﬁ
5804 LDA A PIAPB1
ES LDA A STATUS CLEAR °*REFORMATTED DATA" FLAG.
FB AND A $#X11111011
ES STA A STATUS
RTI
133333133333 03332832 200000003333 2233 322323332333 23233233233233323%3¢
122321333822 33833 %4 INPUT INTERRUPT ROUTINE 1332233202083 3%43 3]
1223223232002 0008300000332 8 003322323332 033 3333332333223 3333223342%3 %
ORG $C?00
E4 IRQ LDA A LOCKUP INTERFACE SYNCHRONIZED TO INPUT
1B BNE Al DATA STREAM? 1IF YES» TEST FOR
¥ NEXT AVAILABLE FRAME.
5800 LDA A PIAPAO CLEAR INPUT INTERRUPT FLAG.:
5804 LDA B FIAPAL ATTEMPT TO SYNCHRONIZE INTERFACE TO
iF CMP A #IDLEO INPUT DATA STREAM BY LOCKING ON AN
10 BNE A2 IDLE CHARACTER. IF NO IDLE 18 DE-
F8 CMF B #IDLE1 TECTED WAIT FOR NEXT INTERRUPT AND
ocC BNE A2 TRY AGAIN.
00E4 INC LOCKUP WHEN AN IDLE CHARACTER IS8 DETECTED
00DF CLR BITCNT SET THE LOCKUP FLAG AND INITIALIZE
ES LDA A STATUS THE DATA BIT COUNTER, ALS0, SET THE
01 ORA A $X00000001 *SYNCHRONIZED TO DATA STREAM® FLAG,
ES 87TA A STATUS
A2 RT1
00DF Al INC BITCNT IS8 THE NEXT FRAME READY? 1IF NOT»
DF LDA A BITCNT WAIT FOR THE NEXT INTERRUPT AND TEST
op CMF A #13 AGAIN, IF YESe RESET BIT COUNTER
07 BEQG All FOR NEXT FRAME.
5800 LDA A PIAFAO
5804 LDA A PIAPAL CLEAR INPUT INTERRUPT FLAG.
RTI
QOUF Attt CLR BITCNT
E2 LDA A. SEOFLB NEW MESSAGE? IF YESs
1E BEQ + A3 DETERMINE MESSAGE TYPE.
Do LDX WIN STORE FRAME IN INFUT BUFFER.
5800 LDA A PIAFAO
9804 LbA B PIAFAL INFUT INTERRUFT FLAG CLEARED.
00 8TA A 00X
01 STA B 14X
D1 LDA A WINtt UPDATE INPUT BUFFER
02 ADD A #2 WRITE POINTER.
D1 STA A WINt1
00EOD Aé DEC WRDCNT DECREMENT FRAME COUNTER. THE
131 ENE A2 COMPLETE MESSAGE IS STORED IF THE
X FRAME COUNT IS ZERO.
00E3 INC SEQCOM WHEN THE COMPLETE MESSAGE IS STORED,
00E2 CLR SEQFLG SET THE °*SEQUENCE COMPLETE® FLAG AND
RTI CLEAR THE -*SEQUENCE IN PROCESS8® FLAG.
5800 A3 LDA A FIAPAO
5804 LDA B FIAPAL INFUT INTERRUPT FLAG CLEARED.
nc STA A TENF IS THIS MESSAGE A SURVEILLANCE
70 AND A #$70 REPORT? IF NOT, GO TO A4 AND TEST
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1 MODE

O

00204
O 00205

00204

00207

00208

00209

00210

00211

00212
] 00213
O 00214

00215

002164
o 00217

00218

00219
O 00220

00221

00222
O . 00223
00224
00225
00224
00227
00228
00229
00230
00231
00232
00233
00234
00235
002364
00237
00238
00239
00240
00241
00242
00243
00244
00245
00244
00247
00248
00249
00250
00251
00252
00253
00254
00255

0

>
=3

C9SE
C960
C962
Co64
L9466
C948
C96A
C964C
C9P4E
€970
ce72
C?74
C?76
ce78
cy78
C?7D
C?7F
c9e81l
c983
C985
cea?
(414
c98B
ce8eb
C9o8F
c991
€993
€995
c9e97
Ce99
C?9B
Cce9D
C99F
C9a1
C?A3
C?A3
C9A?
C?A?
C?4aB
C?AD
C9AF
c?B1
c9B3
C?BS
C?B?
C9B9
C9BB
C?BE
ceco
cec2
C9C4
C9Cé

t

HOTORDLA MABSAM CRDSS-ASSMBLER PAGE 5
60 CHP A #$40 FOR PNSSIBLE WEATHER MESSAGE.
35 BNE A4 ‘ ‘
€S LDA A STATUS A SURVEILLANCE MESSAGE WAS CORRECTLY
FD AND A #X11111101 DETECTED. CLEAR “UNDEFINED MESSAGE®
ES STA A STATUS  FLAG. )
p1 LDA A WIN#L DETERMINE IF THE COMPLETE MESSAGE
10 ADD A #14 PLUS AN IDLE CHARACTER CAN BE STORED
48 CMP A SENDIN  IN THE INPUT BUFFER WITHOUT EXCEED-
08 BLS AS ING THE INPUT BUFFER MAXIMUM UPPER
Dt LDA A WIN#H1 BOUNDARY. IF UPPER BOUNDARY 18
iy STA A DENDIN EXCEEDED UPDATE THE ADJUSTABLE INPUT
00 LDA A #BEGIN BUFFER UPPER BOUNDARY AND SET WRITE
b1 STA A WINHL POINTER TO BEGINNING OF INPUT BUFFER,
00E2 AS INC SEQFLG  SET *SFQUENGE IN PROCESS® FLAG
Do LDX WIN INITIALIZE THE WORD|COUNTER TO
07 LDA A #7 SEVEN, i
EO S8TA A WRDCNT
1F LDA A $IDLEO LOAD AN IDLE CHARACTER
00 STA A 0sX IN THE INPUT BUFFER,
Fo LDA A ¢IDLE}L
01 STA A 1.X 5
pC LDA A TEMP LOAD THE FIRST FRAME OF THE MESSAGE
02 STA A 2,X IN THE INPUT BUFFER,
03 STA B 3.X ;
b1 LDA A WINHL UPDATE INPUT BUFFER!
04 ADD A #4 WRITE POINTER. ;
bt 8TA A WIN#L !
B1 BRA As |
DC A4 LDA A TEMP IS THIS MESSAGE A WEATHER REPORT?
01 CHP A  WTHXO TF NOT, GO TO 7¢ AND TEST FOR
3E BNE A? POSSIBLE IDLE CHARACTER,
30 CHP B WTHXL
04 BEQ A12
50 CHP B WTHXH
3E BNE A9 i
E5 A12 LDA A STATUS A WEATHER MESSAGE WAS CORRECTLY
FD AND A #X11111101 DETECTED., CLEAR °*UNDEFINED MESSAGE®
ES ETA A STATUS  FLAG.
p1 LDA A WINHL DETERMINE IF THE COMPLETE MESSAGE
0A ADD A $10 PLUS AN IDLE CHARACTER CAN BE STORED
48 CHP A #ENDIN IN THE INPUT BUFFER WITHOUT EXCEED-
08 BLS A8 ING THE INPUT BUFFER MAXIMUM UPPER
D1 LDA A WIN#1 BOUNDARY., IF UPPER BOUNDARY IS
DA STA A DENDIN EXCEEDED UPNATE THE ADJUSTABLE INPUT
00 LDA A $BEGIN  BUFFER UPPER BOUNDARY AND SET WRITE
p1 STA A WINFL POINTER TO REGINNING OF INPUT BUFFER
00E2 AB INC SEQFL.G  SET °*SEQUENCE IN PROCESS® FLAG.
Do LDX WIN INITIALIZE THE FRAME
04 LDA A ¢4 COUNTER TO 4.
EO STA A WRDCNT
1F LDA A #IDLEO LOAD AN IDLE CHARACTER
00 STA A 0sX IN THE INPUT RUFFER.
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1 MODE

00254
00257
00258
00259
00260
00261
- 00262
00263
00264
00265
00264
00267
00248
00269
00270
00271
00272
00273
00274
00273
00276
00277
00278
00279
00280
00281
00282
00283
00284
00285
00286
00287
00288
00249
00290
00291
00292
00293
00294
00295
00296

00297 -

00299
00299
00300
00301
00302
00303
00304
00305
003064
00307

\

ceCcs8
C9CA
cecc
C9CE
ceDo
con2
C9D4
C9Dé
cens
C9DB
C?DD
C9DF
C9E1
C9E3
C9ES
(14X:]
CPEA
C9EC
C9EE

C9EF
C9F1
C?F3
C9FS

CA00
CA00
CAO03
CAO0S
CA08
CAOR
CAOE
CAll
CAl13
CA1é
CA19
CAl1A
CAlC
CALE
CA20
CAa22
CA24
CA26
CA28
CA2A
CA2C
CA2E
CA30

HOTORDLA M48SAM CROSS-ASSMBLER FABE &
Fo LDA A #IDLE1
01 STA A 1+X
nc LDA A TENF LOAD THE FIRST FRAME OF THE MESSAGE
02 STA A 2:X IN THE INPUT BUFFER.
03 STA B 3,X ]
Dt LDA A VINH1 UPDATE INFUT BUFFER
04 ADD A #4 WRITE FOINTER.
1 STA A WINt1
co48 JHP Ab :
IF A7 CHP A #IDLEO IS THIS MESSAGE AN IDLE CHARACTER?
04 BNE a9 IF YES, RETURN FROM INTERRUFT.
F8 CMF B #IDLE1
0B BEQ A10
00E4 A9 CLR LOCKUP  IF NO» RESYNCHRONIZE INTERFACE TO
ES LDA A STATUS  INPUT DATA STREAM, ALSOs SET THE
02 ORA A $X00000010 °*UNDEFINED MESSBAGE® FLAB AND CLEAR
FE AND A $X11111110 THE °SYNCHRONIZED TO DATA STREAM®
ES STA A STATUS  FLAG.
A10  RTI
EERRAARNARRERRREERETRRRERRERESRRRRREEERRRRRRRRRREREERRRRRRERRRRRS
KEEERARERRRRERRERREL BWI INTERRUPT  SESKRRRRERESXSRRRRRRNEERE
BEERNNRRRREREERNNNNNRNREREREARRRRRRNERERRRRRRRRERNERARRRESANRRRRS
E5 SWI LDA A STATUS SET *SWI ERROR*® FLAG,
40 ORA A $X01000000
ES STA A STATUS
~ RTI
SEEREARRNARARRRRRRRRNARARRRRNNRRRRREENEENRRRERREREERRRRRREERREE
EEERSANNANRREEE  INITIALIZATION (START UF ONLY) SESREEEREEKEEK
SEEEREEEAAERRRRRRREREEENRERRRENARRRRRREEERRRREEARRRREKAARRRRRNR
ORO $CA00
03FF INIT  LDS #33FF INITIALIZE STACK POINTER,
2F LDA A #8$2F  SET UP"THE A-SIDE OF PIA‘S
5801 8TA A PIACAO  AS INFUT. '
5805 BTA A PIACA1 )
5802 COM PIAPBO SET UP THE B~SITE OF PIA’S
58064 CON PIAPB1  AS OUTPUT,
27 LDA A 9827
5803 STA A PIACBO
5807 ‘STA A PIACB1
INITA1 SEI DISABLE INPUT INTERRUPTS,
00 LDA A 4300 INITIALIZE INPUT RUFFER
D2 STA A RIN BOUNDARIES AND POINTERS,
p3 STA A RINH1
Do STA A WIN
D1 BTA A WINH1
DF 8TA A BITCNT
EO STA A WRDCNT
E1 STA A MESCNT
E2 STA A SEQFLG
E3 STA A SEOCOM
E4 STA A LOCKUF
ré 8TA A ROT

b
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00308
00309
00310
00311
00312
00313
00314
00315
00316
00317
00318
00319
00320
00321
00322
00323
00324
00325
00324
00327
00328
00329
00330
00331
00332
00333
00334
00335
00334
00337
00338
003139
00340
00341
00342
00343
00344
00345
00344
00347
00348
00349
00350
00351
00352
00353
00354
00355
003354
00357
00358
00359

CA32
CA34
CA3é
CA37
CA39
CA3B
CA3D
CA3F
CA41
CA43
CAAS
CA4?
CA4®
CA4B
CA4D

CAAE
CASO
CAS3
CASS
CAS7?7
CAS?
CASB
CASD
CASF
CAs1L
CA83
CA&S
Chas7
ChsY
CAéB
CASD
CA&F
CA71
CA73
CA75
CA?77
CA7Y
CA78
Ca7D
CA7F
caBl
CAB3
[of.1.1
CA88
CABY
Ca8b
CABE
CA90
CA%2

97
97
43
97
8é
97
8é
97
97
97
8é

8é
97
OE

D4
oy

Eé
3F
b8
48
DA
b7
D3
Do
DB

ES

ES
58
E3
F7
D3
01
DA
08
68
baA
00
D3
b2
00
01
1F
A8
F8
A4
ES
EF
ES
02
70
60
03
Ch
03

03
CB
10
03
CB

MOTOROLA M&BSAM CROSS-ASSMBLER PAGE 7
STA A WOT
STA A RNG+1 INIT RANDOM NO. GEN.
COM A
8TA A EXCLOR
LDA A #93F
8TA A _RNO
LDA A #$104 ]
8TA A DENDIN ‘
STA A ROT+1
STA A WOT+1
LDA A #208
STA A DENDOT
LDA A $200010000
8TA A STATUS S8ET °NO IDLE® FLAG.
cLI ENABLE INPUT INTERRUPTS.
EEXRREERRERENRERERRBEEANEERABARREERANREERERELEEEREAAEEEASEREEEE
SEEARREREEREABEALRAE  MAIN PROGRAM  SERXUREXREAEERAEEEERERLELS
SERSRREERRRERERRRRREBAREEERNRERRREEEREEEEAARLRREEREESRRRREENEES
START LDA A BTATMS DISPLAY CURRENT 8TATUS,
08 STA A BYBMON
LDA A SEQCOM LOOP UNTIL A COMPLETE MESSAGE I8 .
BEQ START AVAILABLE FOR PROCESSING.
LDA A RIN#! TEST FOR ADJUSTABLE END OF INPUT
ADD A #1 BUFFER.
CMP A DENDIN :
BLS STRTAL
LDA A $ENDIN IF ADJ. END OF INPUT BUFFER IS FOUND
8TA A DENDIN IF YEBs SET THE ADJUSTABLE UPPER
LDA A $BEGIN BOUNDARY TO MAXIMUM AND INPUT READ
STA A RIN+1 POINTER TO BEGINNING OF BUFFER,
STRTAL LDX RIN FIND IDLE CHARACTER PRECEEDING
LDA A 0:X EACH MESSAGE., 1IF NOT FOUND THE
LDA B 1X BUFFER POINTERS ARE ASSUMED
CMP A #$IDLEO  INCORRECT AND FROGRAM REINITIALIZA-
BNE INITAL  TION SHOULD BE PERFORMED.,
CMP B $IDLE1 .
BNE INITAL
LDA A STATUS CLEAR °NO IDNLE® FLAG.
‘AND A #211101111
STA A STATUS
LDA A 2sX TEST UPPER BYTE OF FRAME FOR TARGET
AND A #%70 MESSAGE I.D., IF FOUND DETERMINE
CHP A #8640 ATCRBS OR SEARCH. IF NOT,» GO TO
BEQ STRTA2  °WXA1* FOR WEATHER MESSAGE.
BS Jup WXAL
STRTA2 LDA A 3iX
ASL A CHECK FOR CORRECT PARITY.
BCC SRCH12 :
A3 JHP SRCHA4
SRCH12 AND A #$10 TEST BIT 12 TO DETERMINE IF REFORT
BNE SRCH IS ATCRES OR SEARCH. 1IF ATCRBS GO
RE JHP BCN

TO “BCN®» OTHERWISE CONTINUE,

P
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1 NODE

00340
00361
00342
00343
003464
003463
00364
00347
00348
00349
00370
00371
00372
00373
00374
00375
00376
00377
00378
00379
00380
00381
00382
00383
00384
00385
003846
00387
00388
00389
00390
00391
00392
00393
00394
003935
00394
00397
00398
00399
00400
00401
00402
00403
00404
00405
00404
00407
00408
00409
00410
00411

CA95
CA97
CA99?
CA9B
CA9D
CA9F
CAAlL
CAAJ

CAAS
CAA7
CAA9
CAAB
CAAD
CAAF
CAB1
CAB3
CABA
CABS
CABé
CAB?
CAB9
CABA
CABC

CABF
CACO
CAC2
CACA
CACé

CACS8
CACA
CACC
CACE
CADO
CAD2

1B

Eé
c9
24

DE
86
Cé
A7
E?
86

HOTOROLA M&BBAM CROSS-ASSMBLER PAGE 8

DS
0A
Do
08
DS
DB
68
DS

D4
1B
30
00
01
D2
04

05

03
CBA3

13333283383 233 233843 SEARCH MESSAGE 1233333323333 0 28322232824

SRCH LDA A WOT+#1 TEST TO SEE IF A COMPLETE SEARCH
ADD A $10 MESSAGE PLUS IDLE CHARACTER CAN BE
CHP A $ENDOT STORED IN THE OUTPUT BUFFER WITHOUT
BLS SRCHAL EXCEEDING THE UPFER BOUNDARY. IF
LDA A, WOT+#1 THE BOUNDARY IS EXCEEDEDs UPDATE THE
S§TA A DENDOT ADJUSTABLE UPPER BOUNDARY AND SET
LDA A $BEGOT THE OUTPUT WRITE POINTER TO
STA A WOT+#1 BEGINNING OF BUFFER.,

EXEREREAREN SEARCH MESSAGE REFORMATTING ROUTINE 1223223384
SRCHAL LDX WoT REFORMAT FIRST FRAME.

LDA A 4$1B

LDA B #430

STA A 0sX

STA B 11X FIRST FRAME REFORMATTED.
LDX RIN REFORMAT NEXT FRAME.

LbA A 46X \RARARMVANANANANAYN ACC °*A*
LSR A

LSR A

LSR A

LER A \NONONONONRNRARNAN ACC °*A*
LbA B 5sX \PAR®*\R*\R\R\O\O\O\ ACC °*B"
ASL B AR*\R*\R\R\O\O\ONON\ ACC °*B* C\P\

BCC SRCHA? CHECK FOR CORRECT PARITY.
JHFP SRCHA4
123222038333 332 8332003220233 0 0033388232 2333 823302333233 223333¢%}4

X .

¥ TEST FOR VIDEO RECONSTITUTOR SYNCHRONIZATION MESSAGE.

# THE RANGE FIEI.LD OF THIS MESSAGE IS SET TO MAXIMUM (ALL

* ONE’S). THE °CARRY® WILL BE SET AFTER ADDING ONE TO THE

% LSB OF THE RANGE FIELD ONLY IF THE RANGE FIELD WAS S8ET

¥ TO MAXIMUM RANGE.

M

1322332323202 2323 0 bRttt tiiiteestississsissississseidess

SRCHA7 ABA \R*\R*\R\R\R\R\R\A\ ACC °*A* LO BYTE
ADD A #2 ADD 1/128 NMI. TO RANGE FIFELD,
LDA B  4rX \R‘\R‘\R\R\R\R\R\R\ ACC °"B* HI BYTE
ADC B #0 ACC B + ZERO + CARRY --> ACC B

BCC SRCHA2
EEREXRERNERRRRRRRELRREREARERRRAR A RRR R AR R R R KRR R RRAKRRRR K
X
. THE FOLLOWING ROUTINE WILL LOAD A SINULATED SEARCH RTOC
X HESSAGE IN THE OUTPUT BUFFER EACH TIME A SYNCH MESSAGE
{ 18 RECEIVED., '

13222222 Re st ts et adissResitoss s s edsstssiiiodistdss

LDX wort

LDA A $$92 SEARCH RTOC HEADER.

LDA B #8430

STA A 0OrX

STA B 1,X FIRST FRAME LOADED.

LDA A #SEO RANGE = 56 NAUTICAL MILES,
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LE-2

1 MODE

00412
00413
00414
00415
00416
00417
00418
00419
00420
00421
00422
00423
00424
00425
00426
00427
00428
00429
00430
00431
00432
00433
00434
00435
00434
00437
00438
00439
00440
00441
00442
00443
00444
00445
00444
00447
00448
00449
00450
00451
00452
00453
00454
00455
00456
00457
00458
00459
004640
00461
00462
00443

CADA
CADS
CAD?
CAD?
CADB
CAD
CADF
CAEL
CAE2
CAE4
CAE?
CAE®
CAEA
CAEC
CAEF
CAF1
CAF2
CAF4
CAF?
CAF9
CAFA
CAFC
CAFF
CBO1
CBO2
CBO4
CBO?
CBOS
CBO9
CBOB
CBOD
CBOF
CB11
CB13
CB15
CB18
CB19
CB1A
CBIC
CB1D
CBIE
CB20
CB22
CB24
CB24
CE28
CB24A
cB2C
CB2E
CB2F
CB31
Cp32

HOTOROLA M4BSAM CROSS-ASSMBLER

02
03
04
05
D2
07

03
CBAJ
0B

03
CBA3
oD

03
CBAl
oF

03
CBA3
09

03
CBA3

CLR
8TA
STA
8TA
8TA
LDX
LDA
ASL
BCC

© JHP

SRCHAS
SRFHA9
SRCH10
SRCH11

SRCH13

SRCHA2

LDA
ASL
BCC
JHP
LDA
ASL
BCC
JHP
LDA
ASL
BCC
INP
LDA
ASL
BCC
JNP
ASL
ASL
LDX
8TA
8TA
LDA
AND
8TA
JHP
ASL
ASL
ADC
ASL
ASL

nC

ND
Lbx
8TA
8TA
LDX
LDA
LDA
ASL
BCS
ASL
ASL

PP wUWDIPW®

>>

> w PwdPwWdDw >D>D>DW D> >>

>> ww D>

PAGE ¢

2 X )

IrX SECOND FRAME LOADED.

4,X AZINUTH = 0 DEGREES.

SiX THIRD FRAME LOADED,

. RIN

7:X

SRCHAB

SRCHA4

t1eX

SRCHA?

SRCHAA4

13X

SRCH10

SRCHA4

15+ %

SRCH11

SRCHAA

99X
CHECK FRAMES 3 THRU 7

SRCH13

SRCHA4 FOR CORRECT PARITY,
NTATAONONONONONON ACC *A*

HoT TRANSFER "TIS8® OF SYNCH MESSAGE

& X TO SEARCH RTOC MESSAGE.

7eX FORTH FRAME LOADED.

STATUS )

$21101111%

8§TATUS CLEAR °*RTQGC*® FLAG.

SRCHAS )
\R’\R\R\R\R\R\R\O\ ACC *p°*
\R*\R\R\R\R\R\A\O\ ACC °*A* C\R*\

#0 \R’\R\R\R\R\R\R\R"\ ACC *'B*
\RAR\R\RAR\R\R"\O\. ACC °*'B°*
\RAR\RARAR\ANON\ON ACC "A" C\R'\

10 \R\R\R\R\R\R\R"\R"\ ACC "B°® HI BYTE

#$F0 \R\R\R\R\O\O\O\O\ ACC *A* LO BYTE

WoT

2¢X:

I X SFECOND FRAME REFORMATTED.,

RIN REFORMAT NEXT FRAME.

-X2 3 ARARARNVANANANANAN ACC *A°

72 X \PNAVANANAYN\ONONON  ACC *B°*
NANVANANAZNONONONON: ACC °B* CA\P\

SRCHAA CHECK FOR CORKECTY PARITY.
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1 MODE

00464
004465
00446
004567
00448
00449
00470
00471
00472
00473
00474
00475
00476
00477
00478
00479
00480
00481
00482
00483
00484
00485
00486
00487
00488
00489
00490
00491
00492
00493
00494
00493
00496
00497
00498
00499
00500
00501
00502
00503
00504
0035035
00506
00507
00508
00509
00510
00511
00512
00513
00514
00515

CB33
CB34
Ch35
Ch34
cB37
Chas
Ch39
Ch3B
Ch3C
CB3E
CB4o
Ch42
Ch43
CB4as
Cb47
CB49
CB4B
CB4D
CB4AF
CBS1
CBS3
CBS4
CB3é
cBS8
CBS¢?
CBSB
(9:1)1]
CBSE
CB&0O
CB62
Ché3
CB&S
CB&7
Ché&9
CBéb
CB&D
CB&F
CB70
Ch72
Cb74
CB7S
CB?74
CB?2?
cp78
CB?A
CB7B
CB?D
CB7F
CR81
cB83
CB85
chs?

DD

DE
1] 1]
1]:]

78
DE
FoO
D4
04
05
D2
0B

4D
oD

48
oF

43
OE

oC
co
02
10
DD

31
FO

co

03
DD
D4
06
07
iF
F8

HOTOROLA M&6BBAM CROSB-ASSMBLER FAGE 10

ASL A NAVANANANANONONON ACC °*A°
LSR B
ILSR B
LER B
LSk B \O\ONONONANANANA’N  ACC *B*
ROR B. NONONONONONANANAN ACC *B°*
S8TA B SCRTCH
ROR B \A‘\O\O\'O\O\O\A\A\ ACC *B*
8TA B SCRTCH+#1 FREE UP ACC °B*
ADD A SCRTCH NANAVANANANANANAN ACC °*A*
LDA B BsX NANANANANKMAONTAT ACC °*B°
LS8R B NONANANANANNNONTN ACC °*B°
AND B #9978 NONANANANANONONON ACC *B*
ADD B SCRTCH+1 NA‘\ANANVANANXNANAN  ACC *
AND B #$F0 \A‘\ANANANONONONON  ACC °*B°
LDX woTt ’
8TA A 44X
STA B SsX THIRD FRAME REFORMATTED.
LDX RIN REFORMAT LAST FRAME.
LDA B 11X
ASL B
BCS SRCHA4
LDA B 13,X
ASL B
BCS SRCHA4
LDA B 15+X
ASL B CHECK FRAMES 5 THRU 7
BCS SRCHA4 FOR CORRECT PARITY.
LDA B 14.X \A@\O\C\C\C\C\F\F\ ACC °B*
TBA
AND A #9%0C \O\NONONONCN\C\O\ON ACC "A°
AND B $#¢CO AU AU A AT AN ANG AN AX AN ACC °B*
REQ SRCHAS SET *0* = 1 IF *QT* > 0.
ORA A #810 \NONONONINCN\CN\ONON ACC °B*

SRCHA4 STA A SCRTCH FREE UP ACC °*A*,
LDA A %X NPATATATATAONONON ACC °*A°
ASL A ATATATATAONONONON ACC "A*
BC8  SRCHA4 CHECK FOR CORRECT PARITY.
AND A #$FO0 ATATATATAONONON\ON ACC *A°
cLC
ROL A ATATATNONONONON\ON ACC ‘A"
ROL A NTATAONONONONONTN ACC °A°
TAB
AND B $¢CO ATATNONONONONONON ACC *B*
ROL A \TNONONONONONTATN ACC °*A°
AND A $¢03 \NONONONONONONTATN ACC *A°*
ADD A SCRTCH \NONONONOGN\C\CA\TATN ACC *A°
LDX woT )
STA A 6&6¢X
STA B 7% LAST FRAME REFORMATTED,

SRCHAS LDA A #IDLEO ATTACH AN IDLE CHARACTER
LDA B $IDLEL AT THE END OF THE MESSAGE.

CA\A‘N
CA\AN

BI
LO BYTE

CATN
CATN

LO BYTE
CATA

HI BYTE

S

Y

fa )
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1 NODE

00514
00517
00518
00519
00520
00521
00522
00323
00524
00525
00526
00527
00528
00329
00530
00531
00532
00533
00534
00535
00534
00537
00538
00339
00540
00541
00542
00543
00544
00545
005446
00547
00548
00549
00550
00551
00552
00553
00554
00535
00556
00557
00558
00559
00560
00561
00562
00563
00544
005635
00566
00567

[9:]:3
(5 :1:] ]
cBeD
CBoF
CB?1
CB93
CB95
CB97
CB99
CB9B
CB9D
CB9F
CBAY
CBAJ
CBAS
CBA?7
CBA9
CBAC
CBAE
CBBO
CBB2

CBBS
CcBB?
CBBY
CBBB

CBBE
cBCO
CBC2
CBC4
CBCé
CBC8
CBCA
CeCC

CBCE
CcBDO
CBDh1
CBD3
CEBDé
CBDB
CBDA
CBDC
CBDF
CBE1
CBE2
CHEA4
CBE?
CRE?

MOTOROLA M&6BSAM

(]
09
D5
oA
D3
El
01
El
11
ES
F?
ES
09
ES
o8

00E1
D3
10
D3
Cbhb24

D3
0A
D3
cb7se

D3
10
Do
o8
DS
DB
48
DS

02

03
CCSF
0A
FF
03
CCSF
OB

03
CD17?7
Fo
74

874
STA
LDA
ADD
STA
LDA
ADD
8TA
BCC
LDA
AND
8TA
BRA
SRCHAA4 LDA
ORA
8TA
CLR
SKIPAS LDA
ADD
8TA
JMP

>>D> >2>> 222D D>DDDPDDPDWD

CROS8-ASSNMBLER PABGE 11

8sX )

PeX

WOT+1 UPDATE OUTPUT BUFFER

$10 WRITE POINTER.

WOT+1

MESCNT RESET THE °*PARITY ERROR® FLAG AFTER
1 256 CONSECUTIVE PARITY ERROR FREE

MESCNT INPUT MESSAGES HAVE BEEN FOUND.
SKIPAS

STATUS

$211110111

STATUS CLEAR °*PARITY ERROR® FLAG,
SKIPAS

8TATUS

4200001000

STATUS SET *PARITY ERROR® FLAG.,
MESCNT CLEAR MESSAQGE COUNT.
RIN#1 UPDATE INPUT BUFFER

$14 READ POINTER. t
RIN#1 i

RNGA

EXSAEEREEEERREEARRRN WEATHER MESSAGE 1333328332223 283338224

WXxa1 LDPA A RINtH1
ADD A #10

PURGE THIS MESSAGE BY UPDATING
INPUT BUFFER READ POINTER.

8TA A RINtH1

JHP

FINISH

ERERERRRRRERERRREERE BEACON MEBSAOE 1222332323233 33 83823283

BCN LDA
ADD
CHP
BLS
LDA
8TA
LDA
8T7A

>D2D>P>>» D>D>>D

1233383233284

BCNA1 LDA
ASL
BCS
JMP
BCNA12 LDA
CMP
BEQ
JHP
BCNA14 LDA
ASL
BCC
JHP
BCNA13 CHNP
BNE

A
A

WOT+1 TEST TO SEE IF A COMPLETE BEACON
#14 HESSAGE PLUS AN IDLE CHARACTER CAN
$ENDOT BE STORED IN THE OUTPUT BUFFER MITH-
BCNA1L OUT EXCEEDING THE UPPER BOUNDARY.
WOT+1 IF EXCEEDEDy UPDATE THE ADJUSTABLE
DENDOT UPPER BOUNDARY AND SET THE OUTPUT
¢BEGOT WRITE POINTER TO BEOINNING OF
WOT+1 BUFFER.,
BEACON MESSAGE REFORMATTING ROUTINE 13333338288
2+ X

BEACON TEST FLAG SET? IF YESy
BCNA12 DETERMINE WHETHER MESSAGE I8 A CPME
BCNA2 MESSABGE OR AN RTOC TRIGGER.,
10+X RTQC TRIGGER MESSAGE? IF YES,
¢RTACO DISSEMINATE A SIMULATED BEACON RTQC
BCNA14 NESSAGEs OTHERWISE REFORMAT CPME
BCNA2 MESSABE TO A REGULAR ATCRBS BEACON
11X MESSASE.

BCNAL13
BCNAZ '
¢RTQCYL
BCNA2

I3 P33P0t R Rttt bttt i iR e i Peiititiatitssiitttsiissssy

~

Pax?
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f1=2

1 MODE

00548
00569
00570
00571
00572
00573
00574
00575
00576
00577
00578
00579
00580
00581
00582
00583
00584
00585
00586
00587
00588
00589
00590
00591
00592
00593
00594
00595

100594
00597
00598
00599
00600
00401
00402
00503
00404
00405
00604
00607
00608
004609
00610
00611
00612
00413
004614
00415
00616
00617
004618
00619

CBEB
CBED
CBEF
CBF1
CBF3
CBFS
CBF?
CBF8
CBFA
CBFC
CBFE
ccoo
CCo2
CCo4
CCoé
CCco?
Ccco9
ccocC
CCOE
CCOF
cc11
CCi4
CC1é6
CCy?
CC19
ccic
CC1E
CCIF
cc21
CC24
CC26
ccaz
CcC2¢9
ccac
CC2E
CC2F
CC31
CC3A
CC35
CC36
€Cc3?
CcCis
CCc3¢9
CC3b
Ccc3c
CcCc3Dp
CC3F

DE
8é
Cé
A?
E7
8é
SF
A7
E7
8é
A7
E7
DE
Ab
48
24
7€
Ab
49
24
7€
Ab
48
24
7E
Ab
48
24
7€
Ab
48
24
7€
Ab
48

7€
16
ocC
49
A9
49
84
58
58
CA
DE

HOTOROLA HMé4BEAM CRDOS5-ASSMBLER

D4
E®
30
00
01
EQ

02
03
80
04
035
D2
05

03
CD17
07

03
cp17
OB

03
Cpi7
or

03
CD17
oF

03
cp17
09

03
cpr17

03

20
D4

% 9 % %

BCNAS

BCNAS

BCNA?7

BCNAB

BCNA?

BCNAL1D

LDX
LDA
LDA
STA
8TA
LDBA
CLR
§TA
STA
LDA
8TA
8TA
LbX
LbBA
ASL

BCC -

JHP
LDA
ASL
BCC
JHP
LDA
ASL
BCC
JHP
LDA
asL
BCC
JHP
LDA
ASL
BCC
JHP
LDA
ASL
BCC
JHP
TAB
cLe
ROL
ROL
ROL
AND
ASL
ABL
ORA
LDX

2P WIIZIDIDZIEPDOdwdDaod

>

DWW DdDDD

$¢E0
4430
02X
1+X
$$E0

2 X
I X
2480

T 49X

S X
RIN
S:X

BCNAS
BCNA3
7:X

BCNAS
BCNA3
11X

BCNA?
BCNA3
13¢X

BCNASB
BCNA3Z
15:X

BCNA9
BCNA3
?X

BCNA10O
BCNAZ

#$03

#420
woT

PAGE 12

THE FOLLOWING ROUTINE WILL LOAD A SIMULATED BEACON RTGC
MESSAGE IN THE OUTPUT BUFFER EACH TIME AN RTOQC TRIGGER
MESSAGE IS RECEIVED.

13833333+ 333 330 22000020233 333 3333333222 2303 3333333222}
. Wov

|
RTOC HEADER ?

FIRST FRAME LOADED.
RANGE = 56 NAUTICAL MWILES,

|

SECOND FRAME LOADED,
AZINUTH =180 DEGREES,

THIRD FRAME LOADED.

|

CHECK FRAMES 2 THRU 7?7
FOR CORRECT PARITY.

ATATATATNONONONON . ACC °*A°® AND °*B*
TRANSFER °*TIS* OF TRIGBER MESSAGE
INTO RTQC MESSAGE.

\NONONONONONONTATN  ACC *A* HI BYTE

ATATVONONONONONON  ACC °B*

SET RUN LENGTH FLAG TO 1. LO BYTE
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q1=)

1 MODE

00620
00621
00422
00623
00624
00625
00624
00627
004628
00629
00630
00631
00632
00633
00634
004635
00636
00637
00438
00639
00640
00641
00642
00643
00644
00645
00646
00647
00648
00649
00650
00451
00452
004653
00654
00455
00656
00657
00658
00659
006460
00461
00662
00663
00664
00645
00666
006467
00448
00669
00670
00671

CCal
CC4A3
CC45
CC4?
CC49
CCAB
CCAD
CCAE
€C50
ccs2
CCS4
CCS6
ccs8
CC3A
CCc5C
CCSF
CC&0
CCs2
CC63
CC45
CCa4?
CCs?
CCé4b
CCéD
CC6F
cc70
cCc71

cc72

CC73
CC75
CC?74
cc?8
CC?7B
cczc
CC7E
ccso
cCo2
ccel
ccs4
CCc8é
cce?
ccss
Cc8A
ccac
CC8E
ccyo
cceo2
CCo4
CC?4
ccea
Cco9
CC9B

MOTOROLA M&BSAM

06
Y
FF
FO
08
09

0A
0B
ocC
ob
ES
20
ES
CCF?

03

D4
00
10
o1
D2
06

05

03
chr?

02
04
00

00

00
Fo
D4
02
03
n2
0é
07

7C

BCNA2

BCNAIL1L

8TA
STA
LDA
LDA
87aA
8TA
CLR
8TA
87A
sSTA
STA
LDA
ORA
§TA
JHP
LS8R
LDA
ASL
LDX
87A
ORA
STA
LBX
LDA
LSR
L8R
L8R
L8R
LDA
ASL
BCC
JHF
ABA
ADD
LoA
ADC

ASL
ADC
ASL
ASL
aDC
AND
LDX
STA
8TA
LDX
LDA
LDA
ASL
BCS
ASL

PWDO2DODDP OWDP PWD DOVIDIIDDODYWIDODDIDWD

DWW DDV DdDODDD

mwdD>

|
Ii
;

CROSS-ASSMBLER PAGE 1§
|
érX ;
79X FORTH FRANE LOADED. ,
$9FF : i
#$FO i
8eX MODE 3/A = 7777 (OCT).
?0X FIFTH FRAME LOABED.
10sX MODE 2 = 0000 (OCT)., .
110X ;
12,X MODE C = 0000 (OCT).
13,X SIXTH AND SEVENTH FRAMES LOADED.
STATUS !
4200100000
STATUS  SET °RTGC® FLAG. i
BCNA4 i
REFORMAT FIRST FRAME.
I X
woT '
OrX i
4410 SET AF FLAG TO 1.
1:X FIRST FRAME REFORMATTED.
RIN REFORMAT NEXT FRAME,
69X \RMRAR\ANANANANAN  ACC 'A°

\ONONONONRARARNAN  ACC *A°
3»X \PA\R*\R*\R\R\O\O\O\ ACC °B"*

\R*\R*\R\R\O\O\O\O\ ACC *B* C\P\

BCNA11

BCNA3 CHECK FOR CORRECT PARITY.

: \R*\R"\R\R\R\R\R\A\ ACC "A" LO BYTE

2 ADD 1/128 NMI. TO RANGE FIELD.

4eX \R‘/\R/\R\R\R\R\R\R\ ACC °"B' HI BYTE

40 ACC B + ZERO + CARRY --> ACC B
\R/\R\R\R\R\R\R\O\ ACC *B°*
\R"\R\R\R\R\R\A\O\ ACC *A*" C\R"\

40 \R/\R\R\R\R\R\R\R*\ ACC °*B"
\RAR\R\R\R\R\R*\0\ ACC *B*
\RARAR\RAR\ANONON ACC °*A* C\R°'\

0 \RARARARARARNR®\R*\ ACC *B* HI BYTE

$9F0 \RMRARARNONONONON ACC "A* LO BYTE

WoT

2/ X .

X SECONI' FRAME REFORMATTED.

RIN REFORMAT NEXT FRAME,

b X \R\R\R\A\VANANANAN ACC *A*

7¢X \PVANANANANONONON\  ACC *B*
NAVANANAYNONONONON  ACC *B* C\F\

BCNAJ CHECK FOR CORRECT PARITY,

O 0V Y 9 9 ¥

o

b}

O

3D
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1 MODE

00672
00473
00674
00675
00676
00677
00678
004679
004680
00681
004682
00683
00684
004685
00686
006897
00688
00689
00690
00691
00692
00693
00694
00695
00694
00697
004698
00699
00700
00701
00702

- 00703

00704
00705
007064
00707
00708
00709
00710
00711
00712
00713
00714
00715
00716
00717
00718
00719
00720
00721
00722
00723

ccoc
ccoD
CC9E
CCoF
cCAO
cCAl
cca2
CCA3
CCAS
CCAS
cCAB
CCAA
CCAC
CCAD
CCAF
cCB1
cCB3
CCBS
cCB?
cCBY
CCBB
CCBD
CCEE
ccco
ccc2
ccc3
ccca
cces
ccce
cce?
cceo
ccca
cccB
ccep
CCCF
ccoy
cco3
cCDS
cco?
ccos
ccoa
ccoc
CCDE
CCEO
CCEL
CCE3
CCES
CCE?
CCE9
CCEB
CCEC
CCEE

MOTOROLA M6BBAM CRDBS-ASBMBLER

ASL
ASL
LSR
L8R
LSR
LSR
ROR
STA
ROR
8TA
-ADD
LDA
LSR
AND
. ADD
AND
LOX
874
8TA
LDX
LDA
ASL
BCS
AND
TBA
cLcC
ROL
ROL
ROL
AND
ASL
ASL
LDX
STA
8TA
LDX
LDA
LDA
“asL
BCS
LOX
8TA
8T7A
CLR
STA

LDX
LDA
LDA
ASL
BCS
LDA

- ww -=> TowoTI>ToODEETOTETDD

wwD> wD TODDPPDPD

>2>>wD>

=w>

SCRTCH

SCRTCH+1
SCRTCH
8 X

$4FB
SCRTCH+1
$$F0

wor

4rX

SeX

RIN

?rX

BCNA3J
$8FO0

4403

wor

b X

7eX
RIN
10eX
119X

BCNA3
WOoT
8y X
?eX

10/ X
11+ X
RIN
14,X
13X

BCNA3
15,X

PAGE 14

VANANANANANDNONON ACC *A*

\O\O\ONONANANANA’N  ACC *B°
\O\ONONONONANANAN - ACC °B*  CN\A’N

NAYNONONONONONANAN  ACC °B*
FREE UF ACC °*B*
NAVANANANANANANAN ACC *A*
NANAVANVANXA XA XX ACC *B"
NONANVANANANXAXAXA ACC °B°
NONANANANANONONON ACC "B
VA \ANANANANXNANAN  ACC °*B*
\A‘\ANANANONONONON  ACC *B"

THIRD FRAME REFORMATTED.,
REFORMAT NEXT FRAME.

.CHECK FOR CORRECT PARITY.

SAVE °*TIS® ONLY,
NTATATATAONONONON ACC “A* AND *B°*

ATNONONONONONTATN ACC *A’
NONONONONONONTATN ACC "A" HI BYTE

ATATAONONONONONON ACC *B* LO BYTE

FORTH FRAME REFORMATTED.,
REFORMAT NEXT FRAME.

CHECK FOR CORRECT FARITY.
FYFTH FRAME REFORHATTED.
SIXTH FRAME ALL ZEROES.

SIXTH FRAME REFORHMATTEDR,
REFORMAT LAST FRAME.

CHECK PARITY OF FRAMES 5 AND 6.

o O

2 9 9 0O 0O

>
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1 MODE

00724
00725
00726
00727
00728
00729
00730
00731
00732
.00733
00734
00735
00734
00737
00738
00739
00740
00741
00742
00743
00744
00745
00746
00747
00748
00749
00750
00751
00752
00753
00754
00755
00756
00757
00758
007359
00760
00741
00762
00763
00764
00745
00766
007467
00748
00769
00770
00771
00772
00773
00774
00775

CCFO
CCF}
CCF3
CCFS
CCF?
CCF¢
CCFP
CCFD
CCFF
€Dho1
Cbo3
CDOS
CcDo7
CDo%
ChoB
Cpob
CDOF
cb11
Ch13
Cb1S
cny7
Cbiy
CDh1iB
CDI1D
Cb20
Cb22
CD24

Cb24
ch2s
CD2A
cb2c
CD2E
CcD30
Cb31
cDh32
Ch34

Cbh34
Ccb3is
CDh3B
Ccp3D
CD3F
Ch4al

S50
25
DE
A7
E?
86
Cé
A7
E7
96
-] ]
124
?6
ap
9?7
24
96
84
97
20
96
8A

7F
96
8B
97

96
D6
27
8A
D6
44
56
97
D7

24
73
a1
26
Ci
23

HOTOROLA M68SAM CROSS-ASSMBLER PAGE 1%
ASL B
24 BCS BCNAJ
D4 LDX WoT
ocC 8TA A 12X
oD 8TA B 13X LAST FRAME REFORMATTED.
1F BCNA4 LDA A  $IDLEO ATTACH AN IDLE CHARACTER
F8 LDA B $#IDLE!L AT THE END OF THE MESSAGE.
OE E8TA A 14X
OF §TA B 15+X
D5 LDA A WOT+1 UPDATE OUTPUT BUFFER
10 ADD A #16 READ POINTER.,
DS 8TA A WOTH1 .
El LDA A HMESCNT RESET THE °*PARITY ERROR® FLAG AFTER
01 ADD A #1 256 CONSECUTIVE PARITY ERROR FREE
El 8TA A MESCNT INPUT MESSAGES HAVE BEEN FOUND.
11 BCC SKIPAB
ES LDA A STATUS
F7 AND A $#X11110111
ES STA A STATUS CLEAR °"PARITY ERROR® FLAG.
09 BRA SKIPAP :
ES BCNAZ LDA A S8TATUS
08 . ORA A $#200001000
ES 8TA A S8STATUS SET °"PARITY ERROR® FLAG.
00E1 CLR MESCNT
D3 SKIPAB LDA A RIN# UPDATE INPUT BUFFER
10 ADD A #1646 READ POINTER.
D3 STA A RINt1 '
T EREEXARAXRAAREAREE  RANDOM NUMBER GENERATOR SXRXXSXEERXREARKAK
1] RNGA LDA A RNG NONONNANANANANANYN  ACC °A°*
€é LDA B EXCLOR .
02 BEQ RNGA1L
40 ORA A #%40 NONIANANANANANANYY  ACC "A°
De RNGA! LDA B RNG+1 ANANANANANANANAN®N “ACC °*B*
LSR A NONONXANANANANANA ACC "A" C\N'\N
ROR B AN/ANANANANANANANN  ACC "B®  CAN'A
D8 STA A RNG
114 8TA B RNG+1 .
EEXRERRNERR A AR AR XA R R AR R R R R R AR AR AR AR R R R AR R AR AN KR
Y .
% THE FOLLOWING ROUTINE SINULATES THE OUTPUT OF AN
% EXCLUSIVE-OR LOGIC GATE WITH THE FIRST AND LAST BIT OF A
% 15 RIT SHIFT REGISTER USED AS INPUT. THE OUTFUT STATE OF
¥ THE OGATE 1S STORED FOR THE NEXT UPDATE OF THE SOFTWARE
% IHPLEMENTED RANDOM NUMBER GENERATOR.
X
EEERRERE AR R RN KRR R KR KRR AR RR KRR KRR KR AR AR AR KRR RN RN
03 BCC RNGA2 LAST “RNG® BIT SET?
00E6 . CONM EXCLOR
3E RNGA? CHP A #THRS1 DISSEMINATE A SIMULATED STATUS
39 BNE FINISH MESSAGE WHEN THE COUNT OF THE
DF CHP B #THRS2 "RNG" SATISFIES THE THRESHOLDM
35 BLS FINISH CONDITIONS, :

P e DR )

O

S



o~
o

1 MODE HOTOROLA M&68SAM CROSS-ASSMBLER PAGE 16
o
00776 BEAERARBERRRRAE08E  STATUS MESSAGE (SIMULATED) X5XEERRXXXBBAALLE
¢ 00777 CD4A3 96 D5 RNGA3 LDA A WOTH+! TEST TO BEE IF A COMPLETE STATUS
00778 CD45. 8B 0A ADD A #10 MESSANBE PLUS A IDLE CHARACTER CAN BE
00779 CD47 81 DO CMP A $ENDOT STORED IN THE OUTPUT BUFFER WITHOUT
o 00780 CD4? 23 08 BLS RNGA4 EXCEEDING THE UFPPER PBOUNDARY. IF 1
00781 CD4B 96 D5 LDA A- WOT#1 THE BOUNDARY IS8 EXCEEDED» UPDATE THE
00782 CDAD 97 DB 8TA A DENDAOT ADJUSTABLE UPPER BOUNDARY AMD SET
O 00783 CDAF 86 48 - LDA A #BEGOT THE OUTPUT WRITE POINTER TO
00784 CDS51 97 DS STA A WOT+1 BEGINNING OF BUFFER.,
007835 SERBABEEBEAX S8TATUS MESSAGE GENERATION ROUTINE EEXBEBER KRR
O 00786 CD53 DE D4 RNGA4 LDX wot
00787 CDS5 86 OC LDA A #STATO STATUS MESSAGE °ID°*,
00788 CDS? C& 30 LDA B #STATL
Q 00789 CDS? A7 00 STA A 0X
00790 CDS5B E7 01 8TA B 11X
00791 CDSD 4F CLR A
O 00792 CDSE A7 02 8TA A 2+X MESSAGE FIELDS SET TO ALL ZEROS.
00793 CD&0 A7 03 8TA A 3»X "
00794 CDé62 A7 04 8TA A 44X
00795 CDé4 A7 05 8TA A 5»X
00794 CDé6 A7 06 BTA A 619X
00797 CDé&8 A7 07 8TA A 7+X
o 00798 CD&A BS6 1IF LDA A $IDLEO ATTACH AN IDLE CHARACTER
i 00799 CD6C C6 F8 LDA B ¢#IDLE1L AT THE END OF THE MESSAGE.
> 00800 CD4E A7 08 STA A 8:X .
00801 CD70 E7 09 STA B %X :
00802 CD72 96 DS LDA A WOT#1 UPDATE OUTPUT BUFFER
00803 CD74 8B 0A ADD A #10 WRITE POINTER.
00804 CD76 %7 DS STA A WOT+1
00805 CD78 7A 00EJ FINISH PEC SEQCOM
00804 CDP7B 7E CAA4E JnP START
00807 END
SYMBOL TABLE
INBUF 0000 OUTBUF 0068 WIN 00D0 RIN oop2 wov 0004 ROT 00Dé6 RNG 00Dp8 BEGIN 0000 ENDIN 0048
BEGOT 0048 ENDOT 00DO DENDIN OODA DENDOT 0ODB IDLEO OOIF IDLEL O0OF8 RTGCO OOFF RTAC1 OOFO0 STATO 000C
STAT1 0030 WTHXO 0001 WTHXL 0030 WTHXH 0050 THRS1 003E THRS2 O0ODF TEMF 000C SCRTCH 00DD BITCNT OODF
WRDCNT 00EQ HMESCNT 00E1 SEQGFL.G 00E2 SFOCOM 00E3 LOCKUP 00E4 STATUS 00E5 EXCLOR 00E4 PIAPAO 5800 PIACAO 5801
PIAPBO 5802 PIACBO 5803 FPIAPA1 5604 FPIACAL 5805 PIAPB1 5804 PIACB1 5807 SYSMON 5808 NMI ceoo B2 ce1l
Bl ce33 IR0 C?00 A2 C?1E Al C?1F Al1l C92F A4 C?48 A3 C?54 A5 C?78 AA4 ce97
Al12 C?AS AB CopB A7 coDB A9 CPE3 Al10 CPEE SWI CPEF INIT CA00 INITAL‘ CA19 START CAAE
STRTA1 CA47 STRTA2 CABS SRCHi2 CABE SRCH CA95 SRCHA1 CAAS SRCHA7 CABF SRCHAB CAE? SRCHA9 CAEF SRCH10 CAF?
SRCH11 CAFF SRCH13 CBO7 SRCHA2 CB18 SRCHAS CB&B SRCHAS CBBS SRCHA4 CBA3 SKIPAS CBAC WXA1 CBBS BCN CBBE
BCNA1 CBCE BCNAL2 CBDS BCNA14 CBDF BCNA13 CBE7 RCNAS CCOC BCNA6 CCl4 BCNA7 CCIC BCNA8 CC24 BCNA9 CC2C
BCNA10 CC34 BCNA2 CCSF BCNA11 CC7B BCNA4 CCF9 RCNA3 CD17? SKIPAB CD20 RNGA - Cb26 RNGA1 CDR2E RNGA2 CD3B
RNGA3 CDA3 RNGA4 CDS53 FINISH CD?78

® ¢ C 0 C 0O O C O O 0 O



APPENDIX D

FROGRAM LISTING FOR
SIMULATION AND DIAGNOSTIC MOCULE



¢-a

HeBEMAM
COFPYRIGHT 1974 70O

MOTOROLA M6BSHM CROSS-AGSHELER FAGE 1

IS THE FROFERTY OF MOTOROLA SFDy INC.
1975 8Y HOTOROLA INC

fOTORDLA M&6800 CROSE

G001
00002
20003

A

¢QC10
ool
209012
[y okl B
06014
00015
90015
Q0017
G608
0¢e1e
00229
00021
nQQ22

90423

0000
¢009
0320
Q0D
¢198
0199
¢1%53
20032 2190
¢19€C

000327
20240
Q0041
20042
Qe0al
[eIVgeR K|
DEUAS
wG04s
Q0047

00290
CORA
OCEY
¢008
0003
2006
0o03
0080

fAM
¥
4
¥
¥
¥ FEAH
b 3
X FInc
X FIAl
X
* FIA2
¥
b 3 DISFLAY
¥
4 ROM1
¥ ROM2
4 ROMI
ROMA
*
X

ASSEMRLERy

HCUE

HARTIWARE DNEFINITION

2000 -
5800 -
5894 -
28¢8 -
280C
cgeo -
c4q00 -
€800 -
ccee -

RELEASE 1.2

SS/ARTS (I1A INTERFACE STHULATOR

FEAEKERKR RS ERERER R X HERRIRAN IR AR R R R AR KA X R0}

§-8-87 (11-17-82)
USER . EFH.STHU3 .
1AFED P-W /28610

C3FF

58013
5807

S80E

C3IFF
C7FF
CEFF
CFFF

103232202 0N R et R i n AR 0000 0223222021,

EESE SRR RN RS 2R E RAHM DATA BUFFERS L 2222222232223 2284

AR AR KRR R R R ORI R R RO ¥
ORG $000¢

EUFDIA RHE $20 SIHU. RECV., BUFFER

BUFSC1 RidR $B4 SURY., CHNANMELt1 DATA RECY BUFFER.

BUFSC2 RHE $EA SURY., CHANHEL#2 DATA RECY BUFFER.,

STATUS RHR $08 STATUE FILE.

ERRORS RHE $03 ERROR FILE. .

TENF RiME $06 SCRATCH FPAD MEMORY,

SCRTCH KME $03 ACCUMULATOR DATA SAVE FILE.

TELTXR FRiiR ¢80 TRAHSHIT FILE.

PR S e RS RSP S TR NSS LSS SR ORISR ST RS RS20 £ 20N

kErrave

2ES

R4ty

BN BEUFFER BOUNDARIES L2222 2232333228

[ RS AE ReR R E AR RSN S2RR2020 2204 RFEREREY)

BUFSTE EOU
BUFSIE EQU
RUFC1R EQU
RUFCI1E EQU
RUFC2R EOQU
BUFC2E EQV
TXTELER EQU
TYTELE gou
PRES KB KB SRR
IES SN RN

RUFDIA

REGINWING OF SIWU RECY RUFFER.

EUFDIA+3L EHD OF SIMU RECV BUFFER.

EUFEC)

BREGIMMING OF CHANHEL 1 RECY BUFFER.

EUFSLL14179 END OF CHANMEL 1 KECVY BUFFER.

RUFSC2

BEGINHMING OF CHAMMEL 2 RECY BRUFFER.

BUFSL 24170 £l OF CHANMEL 2 RECY BUFFER.

TrL

TAERT

FLAGE: COUNTE
BRSNS SR RNS RS E TR SR KE NS

-1
-y
'

HEGIHHING OF TRAHSHMIT FILE.

EMDY OF TRAHSHIT FILE.
(FSSRESTES SRV INSI RIS RS AR SRS RN 2
3 AP BRUMDARY FOINTERS Kevpip vty
(EEREEES XS XSS AR KA 2R RS RN R

o
27

EERE
iy
|
¥

(3




£-a

1 HOIE

000418
40049
00QC0
00005

000352
000532
000¢G4
0000GS
00056
0000L7
00059
0QLne
00969
00081
co062
OD9C63
000564
20065

0046

D00L7
0008
00069
00070
00071
60072
200732
GO07 4
00075
00074
00077
Q20078
04079
G0¢80
009581
000432
00083
00024
20085
4003¢
0087
00088
00089
QOC90
000271
0ol
G093
Q00F4
00095
00094

c21C
oD
021E
021F
0220
0221
¢222
0223
0229
C.’l’)h‘

-t

(\’)")6

0227
0228
0229

(\’,)’)A

9228

(\")")C

022D
022E
C22F
02390
0231
02z2
0234
0235
0237
¢lie
023k

¢23D0
0232
n’)ﬂl

Vel

0243

CFFE
CFF8
CFFaA
CFFC
CFFE

oo

0000
¢000
0000
0090

CICE
CEL3
conno
Ca00

MOTOROLA MA68SAH CROSS-ASSMELER FAGE 2

LOCKUF FCER 0
TIHOUT FCE 0
DATFLG FCER 0
TIMFLG FCE ¢
RCVFLG FCR 0
TXCOMF FCE 0
TXFLAG FCR 0
SEQFLG FCER 0
EOEk FCE 0
OFFSET FCER o
RITCHT FCER 0
FRMCMT FCE ¢
STACMT FCR 0

IDLCNT FCR 0

LELL FCR 0

DEL2 FCRB 0

DEL3 FCR 0

DATMSG FCE $00,500,%00 DATA HESSAGE COUNTER.,

STAMSG FCE $00,$00 STATUS HESSAGE COUNTER.

RMNG FIE 0 RAMDOM NO, GEM. SHIFT REGISTER.

EXCLOR FCEB 0

ENDIN FLE G

ENDOT  FDR 0

ENDUF  FLR 0

BTXFTR FDE [

KRR R RO KKK Rk KRR KRR AR KRR KRR E KR KX
KRR key RAM DATA RUFFER FOINTERS 1332382222293/
FRRROOCRORR R R R R OOR KOO OKOREEE KAOROKERkN S XXk X
RIN FOLE 0 INPUT BUFFER READ FOINTER.

WIN FDE 2 INFUT BUFFER WRITE POINTER.

ROT FIE 0 TRANSMIT TAERLE DUHF FOINTER.

LEFFTR FDE 0 LOOKUF TARLE READ POIHTER.

AEYRET LT N RO KRR R KRR R TR ¥
XKL AR RK ARSI KR RKKY INTERRUFT VECTORS bERAS 223222832357
1282 EF R R AR IS P N AR PR A AN RT AR IS ISR 2303332211

ORG ¢CFFB

FI'H IRQ INFUT IMNTERRUFT

FLE Sul SOFTUARE IMTERRUFT (MOT USEDD
FLe NHI OUTFUT THTERRUFT

FDER INIT FOWER UF INTERRUFT

LRSS ENE SRS PRSPPI 2282220200300 250t 2300023230028 2 2380
KRREREXRRINEXKIARKEEXEE TRAMSMIT TAELE EYERERXKRXNRRRRRXK KK
AR E R ERE SR R P R RSN P ED SRS E SRR R332 222827
¥ .

t  THE TEANSMIT TABLE COMTAINS SURVEILLAHCE WMESSAGES THAT WILL
¥ EXERCTISE THE SURVETILLAMCE CHAHHEL REFORMATTIHNG SOFTHWARE.

4
13222 RN S RS A AT AR R RS SRS AR PR SRS R SIS AL STERE Y

QEG OO



-0

1 MODE

co0e7

00098

0099

00100

Q0101

00102

co00
Co01l
coo2
£003
£00A
005
Co0s
co07
coos
coo0?
cooa
COOR
coot
coop
O0E
COOF
£o10
co11
co12
co13
014
co1s
£o1é
co17
cot8
co19
coln
CO1E
colc
coip
CO1E
COLF
C220
co21
€ce22
Ca23
colZa
0295
€225
U027
£olg
Ce29
Co2a
COo2B
co2c
co2n
Ce2E
CG2F
Co30
€231
£oz2

033

HOTOROLA M4BSAM CROSS-ASSMERLEKR PAGE 3

TBLTAD FCB

FCB

FCB

FCE

FCE

FCR

FCE

$1F $FBs$1F+¢FBy$1F $FBs$1F,¢FB

$1F »$FBy$LF»$FB)SLF »$FBr$1F $FB

$EC1$28,801+450:870:¢470,%E0,¢18

SEASSER1$03,440,%00,808,31F 1 ¢F8

$EB,$20,¢38,$00,910,800,%00,910

$FF,6F8,200,808,800:%08,81F$F0

FADE2C. 424,003 840,870,310, 800

IDLES

CPME

ECN TRIG

BCNEL



S-q

1 MOpe!

00109

00106

00107

00108

90109

€CC34
CO2I3
o6
oz
€228
£03?
CoINn
COIE
coelac
co3n
coze
CO3F
Co40
Coa1
Co4a2
Coa3
Co44
Co45
CO44
coa7
Ca48
[
CoaA
COAR
co4C
coan
CO4E
CO4F
Cas0
CoSi
0os2
€os3
G054
0835
Co5s
COS7
£0s8
cese
£osA
COSR
[H 1
Cosh
LOSE
COSF
Cos0
€041
Co62
(1053
Cos4
CO&5
Coss
Coe?

MOTOROLA MSBSAH CROSS-ASSHELER FaAsSE 4

FCR

FCE

FCB

FCE

$49:822:30L,300+35052640,81F,8F8

$60,$389%10,408)$D2, ¢FBSEO» 28

§$00+$701¢04,¢30,$04,$28+1$1F»$F8

$60:$38,4FF$FBy»$E0»$00:,300,%10

$00,60E,200,308,300,508,%1F 9 4FR

$F50-338: 305,692 $E0 30055105400

SRCHEL

SYNCH

SRCHE2



9-a

1 MOIE

00111

00112

001132

00114

00115

0011¢

00117

€068
Cos9
Coen
CCoHE
€0s€
(XY
COSE
CO&F
€070
€e?
€o72
cor3
£O074
COo7S
Co76
ce77
€ove
Co679
CO7A
CO7ER
co7C
covn
CO7E
CO7F
€80
Co81
cog2
coe3
€084
€085
Co8é
co8?7
coes
coge
€oBa
Co8E
coec
cosnh
CO8BE
CO8F
Co90
£o91l
coe2
Co93
€Co%4
C095
Co%6
Cos7
€coes
Ccoee
€o%a
CO9R

MOTOROLA MéBSAM CROSS-ASSHELER

TX1ENMD

FCR

FCH

FCH

FCR

FCR

FCER

FCR

FCH

FAGE O

$O0Cs$10,303,438s¢RBCr 428y $1F»¢F8

$46Cr$20/,)3420+3E81$1A1$18:%60,410

$78:4$28,302,428,407,630,81F

$F8

$1FrSFB,$1F)$F8y$1F+1$FB8,$01,4$50

$10:800,%$10+800,$20,%00s8$1F»$F8

$EC1$28,801,850,$70,$70,8F0,$08

$EMAYFSEB» Q0134080030891 F,%F8

KCN$2

WX

CFME/FRANE 4

BAD

FARITY



L-a

1 MODRE

00118

00119

0012¢

00121

00122

00123

co9cC
CogDn
CORE
CO9F
CoAd
CoAl
COA2
COA3
CoA4
COoAS
Coné
COA7
cons
ceae
COAA
COAR
coac
CoAl
COAE
CCAF
COBO
CoBl
COR2
COR3
CORA4
COES
COoRé
CoB?
CORB
COR?
CORA
COBH
COBC
CORD
COBE
COBF
coco
coc1
coca
coc3
coCce
cecs
cocsé
coc?
coce
Cocy
coca
LOCER
cocc
coco
COoCE
CoCcF

HOTOROLA M468BSAM CROSS-ASSHBLER

FCE

FCB

FCB

FCE

FCE

FCR

PAGE 6

$EC,$¢28y$E0,300+3R0,$00,$00,%20

$FF,$FB8,$00,3$0B,$00,$08,$1F,$F8

$6019$28,$24,$28,44C»$20:%105%00

$49,$28,$01,$00,804,840:$1F,$F8

$60,$3B,610,$0B8,$02,$C8»$B0,$28

$0C %70,%04,830,804,82B,81F»4FB

ECN TRIG/

TIS = 1/4 '

BECN#1/FRAME 2

BAD PARITY

SKCH#1/DIFF.

AZIHUTH



1 MODRE

00124

00125

00126

00127

g8-a

00128

00129

00130
00131
00132
00133
0C¢134

cono
cont
con2
con3
[ ]
cons
cops
con?
cons
cone
CODA
COnB
Conc
copn
CODE
COLF
COEO
COE1
COE2
COE3
COEA
LOED
CDES
COE?
COES
COE®
COEA
COEB
COEC
COELD
COEE
COEF
COFO
CeF1
COF2
COF3
COF4
LOFS
COFs
COF?
COoF8
COF9
COFA
COFEB
COFC
COoFQ
COFE
COFF

€10

sC

HOTOROLA M685AH CROSS-ASSMBLEKR FAGE 7

fCB $601$38,¢FF s ¢FB,$E0,900,800,820 SYNCH/DIFF,

FCR $00+$08:8$00,4$08+$00,408,¢1F»¢F8 TIS = 1/4

FCE $48:338,305,$98,$EDy$D0» 810,800 SRCH#2/HEADER

FCH $0C1840,303,438,4RC, 928, 81F»$FB INCORRECTY

FCB $6C,$20:810,9E8+$445$18+9860,810 BCN$2/DIFF.,

FCH $74:878,402,828)$07,830,581F RG AND 3/A
FCE $FE

L2 F SRR RSO R R RS SN P A PR PR PRSI R PR R0
RS ETRTRES S SR L RS DATA LOUK-UF TARLE ESRYEEETS 22220322 8%
KRR NRNEY RR AN F PR RPN RN RN RR L RN KRR KAk Rk
TBLLKP F(R $al e 720 40T, §4Br FEUV #F Q4800540 RCH



6-0

1 MONE

00134

00137

00138

00139

00149

MOTOROLA M&8SAM CROSS-ASSMBLER FAGE 8

FCR

FCE

FCR

FCR

FCE

Lk

$EAY$EB»$00,$089300,$0E,%1F»$F8

$EB,»$38,4E0+,300,$80,%00:300,468

$FF,$FB8:%00+,4085%500,¢08,81F»3F8

D830 590+9202%$641,4%00,4900,408

$49,428,800,808:,3506+,$40,$1F»¢F8

1R 2T $43,678,327, 802,504,888

ECN RTQC

HONEY

SRCHEL

b



0L-a

1 MOIE

00141

00142

00143

00144

00144

00147

€135
€136
C137
€138
C139
Cl3A
C13B
c13c
C13n
C13E
C13F
C140
C141
C142
0143
C144
C1AS
€146
C147
C148
C149
C14a
C14E
c14cC
C14D
C14E
Cl14F
C150
€151
C1352
153
€154
€155
€156
C157
C158
€159
C15A
C15Fk
c1sc
ci15sn
C15E
C15F
Cl1é6Q
Cls1
€182
€143
Clé4
€155
144
€147
Cl68

HOTOROLA M485AM CROSS-ASSMELER FAGE ¢

FCR

FCR

FCE

FCR

$1F,SFBryS1F $FByS1F,$FB,41F,$F8B

$92,$305%E0,%00,800,%08,300,%40

$1F,$FB 81F¢FO,$1F $FB,$1F,4FB

$1R)$38,814,888,84E,$88,$1C»$00

$IF-SF8,¢1F,6F8,81F,8FB,31Fy¢FB

$4C+$38,2834570935001%R0+1%00,%40

FIE,EPE EOD2 8084307V ELD-ILF

SRCH RTOC

SRCH$2

BoMe2



L1=-a

1 MODE HOTORNLA HABSAM CROSS-ASSMELER FAGE 10

C169 98

Cléa 00

Cl16k 08

C1&C 07

16D 30

C1E 1F
00148 C16F F8 LEKFENU Fr'R $t 8
00149 ES 202002 R R SR AR AR S R PRt RSN
¢6o13¢ L2232 2202322854 HECSABE TYFE LOOK-UF TABLE X$R&XxkRxkxkyxid s
20151 FXEERRREER KRN F KRR KRS R RNCRE S KRN KRS AN KRk K
00132 €170 01 TRLMSG FCE $01,¢02:404:$08:610:820+,$40,$80

€171 92

€172 04

£i73 08

€174 10

€173 20

C17& AC

€177 8Y
00152 KA R L KRR KRR YRR RN RN KR Y K
00154 XXXk y CONSTANTS (222223382 RPLR 2222223
00135 ERRRRIR RN RN KRR F RO R AR KRR KRR KR KK Kk
00154 000C STATO0 EQU t0C UFFER BYTE 0OF STATUS HEADER.
00157 0038 STAT1 EQU s38 LOWER BYTE OF STATUS HEADER.
00158 001F IDLEO EQU $1F UFFER EYTE OF IDLE CHAFRACTER.
00159 Q0F8 IOLELl EQU $FB LOWER BYTE OF IDLE CHARACTER,
0014590 (222X 002203322022 Rttt e Rt ettt 232234300027
00161 EERKRRKRRKFRRAKTRKK KKK FIA ADDRESSES KEXRREXKRRRR RN R KK
00152 PROEXRRERRE RNy YRR LR R AT KL Ry k%
00163 5800 FIAFAQ EQU $5860
00144 a801 FIACAC EQU $¢38¢1
00145 3802 FIAFPEO EQU $5802
00145 5803 FIACBO EQU $5803
00167 5804  F1AFAL EOU $5804
00148 2805 FIACAL EQU $5805
00159 3806 FIAFPEL EQU $5806
00170 5807 FI1ACRY EDY $L807
00171 <808 FIAFA2 EQU $£5808
20172 5809 FIACN2 EQU $5807
00173 380A FIAFEY EQU $580A
00174 S80R FTACRD EQU 5800
20173 EEXARRRERR XK RN P O O O X R AR R KRk Rk Kk
00176 ISR 2520 3 ) SYSTEM DISFLAY MONITOR RERERE OOk ek
00177 ERKRAEEF IR KRR A R R O F KRRV F AR AR R kR kT pky
00178 s8¢0C SYSHON EQU LASE-1I
00179 BREXRRRRRRR R KRS R b R kb L E KRR YRR N KRR R KRR R k¢
00180 ¥

00181

20182 ¥ CONTROL REGICTER

00183 1

00184 X SOH MODULE CONFIGURAT AN COMTEOML FLELD

0185 1 o7 A N OFERATEHNG nehe DESCRIFTIOM
X

00184 e Y e o i et e e e e e e e




rAR]

1 MORE

00137
44188
00189
00190
0C1%1
03192
00193
00194
90195
00198
No1e7
40198

00203

¢02049
00203
00205
G207
00208
a0209
00210
90211
00212
002112
00214
0215
00216
o217
00218
00219
9e22¢
90221
Q0222
0223
50224
60225
00226
00227
00228
Ge229
00230
00231
ne232
00213
00234
90235
00234
00237
09238

€400
€400
€401
£ac4a
C404
C409
Ca0C
CAQF
€412
€415
caig
CA1A
can
CA20

oF
AE
86
R7
R?
R7

-

72X
85
ez
B‘,
B?

KROTORDLA M68SAM CROSG-NnCEHMEBLER FAGE 1t

93FF
2F

5801
5805
5809
5802
G808
G84A
a2z

5801

-t e o \ ___________________ \ ___________________ [ P P
(VAN SIHULATINN \ RECV. SC § Sh / TXx, 5C 3
1\ RY-FASE \ RECV. - -/ Tr. HC &
0 \ SCENARIG/OH LIHE N\ RECY. SC & SI / TX, MC §
1\ SCEMARIO/JDLES \ RECV. SC =/ T, MC &
[N SFARE! \
1 A\ SFARE! \
(LN SFARL ! \
| SN OFERATIONAL \ RECY., HMC & HIt /7 TX, HC ¢
\

e m OO OO

CO N\ OQFERATING MOULE DESCRIFTION
______________ \__..-—_.-—_..._‘_.._—..—-\..-_._-..-__-_-—~.___..._.<.._____..
0 A\ SIHULATION \ RECV, SC &t Sp 7/ -TX., SC &
1.\ RY-FASS \ RECV. - -/ TX., MC 3
O \ SCENARIO/ON-LINE \ RECY. SC & SD / TX. HC &
1\ SCEHARIO/IDLES \ RECV. sC -/ TX. HC §
[ 2NN SFARE! A\
1\ SFARE! A\
o SFARE! \
| AN OFERATIONAL N RECY. HC & MBI / TX. HC &
\

NOTE
sC
sn

M O OO0

gt

[ [N LOGF EACK SIMULATED QUTEFUT
9 t A\ RECY, CHANMEL #1 OUTFUT

1 [N RECY, CHANNEL 42 QUTFRUTY

1 N SFARE!

\

" CHANMEL $2 COHFIGURATION CUNTROL FIELD
€1  OPERATING MODE N DESCRIFTION

CHANNEL %1 CONFIGURATION CONTROL FIELD

SIMU. CLOCK MC = MODEM CLOCK RD = REFORMATTED
SIHY. DBATA MB = MORE S DATA - = OFF

b 2R PSSP R PR TRt 2000030020 230223 0300323200222 883
Rxkrskirkyktkx  INITIALTZATION (START UF ONLY) dokkkkkiokkkidkx
FEERRRERR R OO R RO Do ok R oo ko kK K

INIT

Seo

SROR

ORG
SEI
LDS
LA
STA
STA

STA A

COM
con
cun
LLBA
STh
ST
SYA

£CA00

DFISARLE INFUT IMYERRUFTS,
§¢3IFF INITIALIZE STACK FOINTER.
BE2F SET UF THE 4-SIDE OF FIA’S
FIACAO 43 INFUT.
FIACAL
FIACA?

FINFEQ SYT UF THE EF-SIDE OF FIA'S
FIAFEL AS DUYFUT,

PINFED

4827

Flacgo

FInC:!

PIACRT

[N

DATA



g€1-a

1 MODE

00239
00240
00241
00242
00213
00244
00245
00244
00247
00248
00249
20259
00251
00252
00233
00254
00255
00256
00257
00258
0025¢
00250
Q0241
00242
002463
00264
00245
DO2&S
Q02487
00248
0249
00270
00271
00272
00273
00274
0245
00274
00277
90278
0062379
002890
00281
40282
00283
00284
40285
00284
0527
0288
00239
49290

€423
€425
€423
£429
ca2¢c
CA2F
€432
€435
c438
CA3E
CA43E
€441
€444
€447
€444
€a4m
C44F
€452
€454
€457
€459
CASke
C45C
€A5D
€440
C463
C4465
€448
Casa

MOTOROLA M68SAM CROSS-ASSHELER FAGE 12
FF LA A  #$FF INITIALIZE CONTROL REGISTER
5804 £Ta A FIAFEY  FOF OFERATIONAL MODE.
CLr &
0220 STA A RCYFLG DISARLE DATA RFCORDING.
0222 STA A TXFLAG  NISABLE DATA TRANSMISSION,
0188 STaA A STATHE INITEALIZE STATUS FILE,
o018y STA A STATUS+HL
0184 STA A STATUSHD
018K STh A STATU3+3 .
018C ST4 A STATUS+H4
018n STA A STATUS+HS .
018E STA & STATUS+H6
018BF STA A STATUSH?
580C STA A SYSHOM  GCLEAR NISFLAY.
0600 LOX $30000  ®xk¥k  MEMORY TEST  XEXyxf
55 LOA A $t55 1.OADl RAM INFUT BUFFERS WITH
019FR STA A SCRTCH+? DATA CHECKER BROARD FATTERN.
Af LA B #$AA '
019E INIT1 LDA A SERTCH+2
00 §STA A 0sX
01 STA B 11X
THX
INX
0199 §1X SCRYCH
0199 LDA A SCRTCH
EF BER INIT1
0194 LA A SECRTCH#1
86 CHP A  #t8Bé
E8 BLS INITY

AR AR AR KRER KKK R BRI AR E AR RN R KR Y X
REXRRFALEAR R ENRIRRE 2% MAIN FROGRAN EXRRRENITRR I ERRRN K £ ¥
RO E KRR RO R K RO KRR KRR Y X &

THE HAIM FROGRAM SAMFLES THE LOWER ETIGHT
APDRESS SWITCHES FNR INSTRUCTIONS.

XY ELYR O HENY t 2233 1]

S7 EXECUTE CHANMNEL 2 SUFRVEILLANCE TEST ROUTINE
WHEN SWITCH *S7* I8 SET 10 1.
S6 EXECUTE CHANMEL 1 SURVEILLANCE TEST ROUTINE
WHEN SWITCH "S6* IS SET TU 1.
S5 EXECUTE SELF TEST ROUTINE WREN SWITCH "S5 IS SET 10 ).
54 EXECUTE SYATUS RADDOM NUMRER GENERATOHR VaRIFICATION
ROUTINE WHEN SWITCH "Se4* I€ SET 10 1,

s3 DISSERIMATE DI'ATA AS LONG AS SWITCH *83° 16 &P Tu 1.

€2 EXECUTE CHailNEL 1 SUKUETLLANCE TEST ROUTINE U516
THE TRAHZHIT Fitk WHEH SWITCH *62* 1S SET ¥6 1,

S1 EXECUTE DIAGHOSTILE WHED S¥ITEH *81* 19 SEY Y0 1.

SET UF ROTH SURY, CHANHELS FOR ROEMAL OFERATION WHE
SYITGH *S1° g8 SET Y0 0,



71-a

1 MDDRE

00291
00292
00243
002%4
00295

C 002946

00297
20298
00299
00300
20301
¢03902
00303
00304
00305
00304
00307
00308
00309
00310
00311
00312
00313
00314
00315
00316
00317
pe3le
00219
00320
£0371
00222
00223
26224
00325
00124
80227
50228
00329
$0330
09331
00332
00333
20334
20335

00333

cascC
CA&F
C472
C47%
Ca77
Ca74a
cazu
CA7E
c480
cag2
€485
cass
C486A
casnp
CASE
caeo
€a92
€495
€494
c198
CATR
cagcC
CAPE
canl
can2
CAhAa
CAns
CaA%
Cann
CANC
C4aF
C4ED
CARZ
CARS
Caké
CARB
CARH
CamD
CAYE
cage
cqu3

RI

©h
7E

MOTORDLA M6BSAM CROSS-ASSMBLER FAGE 13

¥ SO0 EXECUTE MAIN FROGRAM WHEN SWITCH "S0" 1Y €ET TO 1.

%
¥

**!*#**t*l**!tt*i#!l**tl*l*ki*l*t#*t!llt**l**!*l#*1!*******#1**

CCEQO LOOFU JSK DELAY
0188 LOOF2 LDA A STATUS

WAIT 2 SECONIS.

580C STA A SYSHON DISFLAY UNIT SPATUS FOR
03 EEQ CONT 2 SECONDS IF UHIT FAILE IN
CCEQ JSK DELAY AT SELECTED TEST.
3808 CONT LA A FIAFA2 GET HMENW!
LEFR 0 EXECUTE MAIM ROUTINE (F
EF ECC LOOF2 SYUITCH “S€C* I5 SET 10 1.
FF LIy ¥ #%11)011111 INDICATE FAUSE BEFORE CYCLING
s80cC STA B STSHOM THUR MAIN FROUTIME. (LED TEST)
CCEQ JSR BELAY WAIT 2 SECONDS.
00 LDA B ¥X00000009 IHUICATE PAUSE COWMFLETE,
580C STA B SYSMON
LER A TEST STATE OF SWITCH °*S1°.,
20 ECC OFER1 IF SET TO 0, NURMAL OFERATION.
02 LDA B #X00000010 IF SET TN 1y EXECUTE DIAGNOSTYICS.
580C STA B SYSMON INDICATE HIAGNOSTINS SELECTED.
1671 LSR A TEST STATE OF SWITCH *sat,
03 ECC 7812 IF SET TO ) EXECUTE
Cats JER TSTLFY CHANNEL 1 DTAG. TEST LOUF,
1812 LER A TEST STATE OF SWITCH "c€3°,
05 RCC 18T3 IF SET TO t EXELUTE
(104 JSR TSTLF2 TEST LOOF 2,
ce ERA LOUF1 SAMFLE MFNU AFTER TERMINATION OF 1STLE 2
TST3 LSRE A TEST STATE NF SWITCH *8A°.
03 BCC TST4 IF ET 10 1 EXECUTE
€678 JSR TSTLFZ STAIUS RIG DIAGNQSTIC ROUTVINE.
TS74 LSR A TEST STATE OF "SWITCH *Sh*,
03 BCC TETS IF SFT TO 1 EXECUTE
€318 JER TSYLE 4 SELE TEST LARF.
TSTS L3R n FEST STATE OF SUITECH *L&".,
23 rCC 1676 IF SET 70 1 EXECUTE
C8F9 JSR TSTLFS CHANNEL 1 SuUkyY. TEST LUOF,
T8Té LER A - TEST STATE OF SWITCH “&7°,
k1 RCC LOOF? 18 SET1 TO 1 EXFLUTE
Co4k JSR TSTLFS CHANDEL 2 SURC, TEST L0RF,
aF ERA L0OF Y
CrRL LEE A VTEST STATE of SUITLH *s2t,
03 RCC OFF:: TFOSEY 10 1 GFERGTE it VHE
(M O] JER QOFERL Bi-FALE HODE,
L4af OFR2 JHE poney

IER S ST SRS AN AR RS AASARTER AN AR RS RN RS RIS RERNEENS K4
" EARE R K RS N ED I

(SRS EREEEEEFES SURRMWMVIINE (V28 Loog
(22 A SRR E SN R SN AR R S R AN RE R SN & &

¥

* THTE FO et BOTEAMTHTY AT
1 naTa FLES R TOTHE FiLE O3
1 IS LRERTICOHL S0 TPl Akl b

SOFTHE PR TN TEROIE

Fasis
ARt

CREXLRERREEY i o F

[
He

THE TRaluwhl T Fit

THE EDCLEYL0M i

Qg



S1-a

1 MODE

00343
90344
00345
00348
00347
¢C0zZA8
00319
G02Nn¢e
00351
00352
24353
QOIG

00343
00364
00345
50366
00367
00368
00359
00370
50271
56372
00373
00374
00375

102832
0334
00389
20384
30387
00388
0387
0eIF0
00351
Q0392
00393
003?24

Cacs
cAacz
Cace
cacc
CACF
can2
cADS
caus
CALK
CADE
CAaE1l
C4E4
CAE7
CAEA
CAED
CAFC
CAF3
CAFG
CAFS

} CAFR

CAFD
C3eo
[WVLEX

Co0s
€509
Csac
CSCF
€512
€313
£314
CS195
Co1e
C317
Colh

MDTOROLA M48BEAM CRDSE-ASSHELEF

Coo0
01%&

- 0197

5808

L9k
13

FAGE 14

INCORRECT MESSARE FROM TKANSHIT TARLE #2 REFLACING 4

x
¥ . MESSAGE FRUM TABLE #1, THE MEESAGY FEFLACEMENT IS SELECTER
X RY SWITCHES S5+ 86+ ARD §7,
X
* SWITCHES \ N EXFECTED RESULTS
3 §7 86 £5 .\ HESSAGE SELECT \ REFOKMATTER  DIAGNOSTIC
* ____________________ i ot . T o — " - . o o5 7% we e B 1 Pes hm e e e e = Bk - < e mre A b et 20
4 0 ¢ o WEATHER \ FURGED \ MO ERRODES
b S 0 0 - 1\ CPME/BAD FARITY \BADN FRTY/FURGEDN MESS 1 MISUIHG
b 4 V] 1 O MNEBCHN TRIG/DIFF TIS\ FREFORMATTED N\ HESS 2 INULORRECH
X 0 i 1 MNECHE1/EBEAD PARITY \BAD FRIY/FURGED\ MESS 3 MISSING
* 1 i) 0 N\ SCEH#L/DIFF, AZ \ FREFORMATTED \ MEES A INCORRECT
x 1 0 1\ SYNCH/DIFF TIS \ KREFORMATTEDR \ MESS 95 INCORERECT
¥ 1 1 0 MNSCRH #2/EAD PRTIY \BADl FRTY/FURGED\ MNESS & MISSING
X 1 1 1 MECMH #2/DUIF-RG~3/A\ REFORMATTED \ MESS 7 INCORRECT
x N \ N
x
(32 ¢ 2823330390235 303] INITIALIZATION EEXNKKKLXINKERR RN KRN LK
TSTLF1 CLY

LD A #0

STA A SCRTCH CLEAR MENU.

STA A LOCKUF CLEAR IMNFUT SYMNC FLAG.

STA A TIMFLG CLEAR TIMEDHT FLAG.

STA & DATFLG CLEAR DATA RFCEIVED FLAG.

STA A ERROES CLEAR ALL ERROR FLAGS.

STa A ERRORS+1

ST A ERRORS+2

ETA A TIHOUT CLEAR TIMEDUT COUNTER.

STA A TXCONF CLEAR TRANSMISSION COMFLETE FLAG.

S§Th A EOR CLEAFR ENMDIN OF RECV, BUFFER DETECTEDL FLAG.

STa A 1DLCiHT CLEAR TULE COUNTER,

STA A FEIN

STh A WM

STAa A EMIIM

L0vda A $BUFCIR SET RECEIVE DATA READ aHDh WRITE

STa i FIN+] FOINTERE (0 BEGINMING OF CHAMNEL #1

5Ta A WIN+HL RECEIYF EUFFER.

LIth A FEUFCLE SET UF CHAHMNEL 81 RECEIVE

STA A ENDINH] BUFFER UFFER HEOUNDAKY.

L1 ETXTRLE YXkkEsx  BUILD TEAMSMIT FILE ¥ Ekk¥g

3TX TERF NOUE ETART ADNRRESS OF TRGNSMIT FILF TO *“TEME®

LY TYELTAD MOUE START aUDPRESE OF TRAHENTT DATA

S DA TEHF L TARELE TO "TEHF4Z*

ETX TEHFL4 S T CTERE AT,

LIth & FIAFA2 GET "INCORRELT HESSAGE® CODY FROH

LER A SHIFCHES Sty Say adth 7,

LEE N

L&F N

LSF

Lol o

ST N “CRTILHD SelE Y IR ARREOY
M1t Bt TLFY. TITHOGRREC T MEEAALUE




9i-a

00460
00401
00402
00403

00405
00406
00407
00408
20409
00410
20411
00412
090413
060414
00415
00415
coa1y
00418
30A17
20420
00421
904722
00422
D424
50425
00424
neaa27
70478
GOARY
00430
00121
00432
Q0AZ3
004349
0CAZS
00434
00437

LR
2040
0942

00413

C51C
CHiF

€522

Cu24
Cols

CoHae -

caac

52F
£a31
€534
C33s
€338
ColR
Co3l
CG3F
CHa2
€545
Coa7
C549
€54C
CoAF
£S52
C3530

N37
L5559
czac
CooF
cas2
CH45
CHe?
C5&?
CSeC
CSsF
£e72
€975
€578
Co764
c37n
€580
(8131

€585

CoE7

Coea

csen 2

CogF
€392
Co94
£Se?
caee
(WA
CSeF
cEa2

MOTOROLA MéBSAM

TLF12

TLF14

TLH13

WD OoOmMT D

T2

TIINSTTTVOoOTDWDIDTEDOT TN D

[2]
3
n
it

CROYS-nSLMRIER FAGE 1%

TEiF+2 OFFSET FOINTER T8O ACCESS SELECHED
TEHF+32 IHCORRELT HESSAGE.

1$80 ‘
| 3G
TE#F 12
TEMP G
TEME L

A}

8 SET UF FOR 4 FRANE TRANSFER SEQUENCE,

SCRTCHEL
O X GET DATA FRAME.
1 X

TENF TRANSFER FRAME TO TRAMSMIT FILE,

e X R

15% ,

TEMF+3  UFDATE TRARSMIT DATA FOINTER,

TEMF+2 :

12

$0

TEHF+3

TEMF$2

TEMF45  UFDATE TRANSFER POINTER.

TEMF+4 :

$2

0

TEMF1S

TEMF14

TEMF+1 UFPATE TRANSMIT FILE FOINTER,

TEMF

B

10

TEMF+1

TEHF

TEMF+4 GFT TRANSHIT BATA FOINTER.

SCRTOHLL FECREMENT FRAME TRANSFER COUNT.
SCRYCH} WHEM 8 FRAMES ARE TRAMSFERED UPDATE
TLF14 TO HEXT MEISAGE.

TENF4D FESET TRAMFER FOINTER.

TENF4Q

TEME+A TRANSMIT FILE CONFLETEDLT

FEOF .

TLP13
SCRYCHt? HECALL SAVED "INCARRECT MESHAGE® CORE,
SCRTCHE

TLF1L FPREeERER TEANSHIT FILE COMPLETE  Rilprad
RTATUS CLEAR "CHANNEL 41 FATILURE® FLAG.
$X1011111¢

STHTUSR

te SET FEAME COMIT TD QLOERT 8 FRANEC

FRHCMI AFTER FRavSHISSILD HAR COHFLETE

FTTRLY BET TEAMSHTT FOINTER [0

B0t i 0F TRECPEMT TAELE,

BYxETHLC [EADGHLT 1A )

.




Li-a

1 HORE

BOAAT
00448
00447
00450
Goand
60452
QoaAS3
00454
Q0455
00454
N04a57
604358
L0459
N0ALD
00451
Q0482
00353
[ YR |
00455
Goakd
D47
QORE8
90459
(X ]
[a O B}
Qo472
Q0473
Q0474

40y

00483
204849
249
a0ARé
20487
{2488
o042
00470
00491
Qoa92
40993
C04A°4
204935
G2A% 8
QOa?

so4c8

[ T 1
CSnB
CSAE
ConE
CS5E1
Coka
CSké
CoR?
CSEE
CERE
CsCo

[BEIAR)

€oCé

cuc?
C5Ce
CSCF
csp2
£anl
Con
Cony
CSns
csnz
csne
cspc
CTUE
CTEL
CoED
COEd
o

CE
FF
Ra&

HOTOROLG MASSAM CROSE-ASYHEBLER FAGE 14
0237 STx FHRGT HIMFER BOURDARY .
£100 Loy ETRLLKF SET LOORUE E9INTER TO
0243 STX LEFFTER BEGINMIMNG OF LOOQKLF TARLE.
C16F L% FLEFENT SET UF LOORUE TABLE
0239 aT¥ ENBUFP UFFFE EOUNDARY .
78 LI & 7R SET UF CONFIGURATION CONTROL
5904 STA & FTAFBZD  FOR CHANREL 1 TESTING,
04 Lty A $XZ00000110 THLICATE THAY TEST
580C STh A SYSMON  LODF 1 IS EXEGUTING.
0t LIth A [ 3]
0222 STA A TXFLNG EMABLE DATA TRANSHISSION,
0220 €Ta A FKRCYFLI;,  ENABLE DaYA RECORDING.
KEXEEETRE D KA K INTTIALIZATION COMFLETED ek inksnivs s
CoLE JHF TLFSS81 '
FEREEENK KRR RO IR O XX O OOR AR E R R KRR Ok KK KRN F Ry
KEXEEKIEP 2R kkYE  SUBROUTIHE  (TEST LONF #2) NIk KERRER i 1448
XXERRERKRAO0OR RO AR KR AR RO KK KR KRR KRR AR K&
*
F1 THIS ROUTINE SETS UF THE MODE & SURVEILLANCE LINE
¥ SIMULATOR TO CONTINUALLY QUTFUT A MESSAGE TO BROTH
L3 SURVEILLANCE CHANNELS, SIHULTAMIOUSLY. ADDRESS SWITCHES
X S35 €4, AND 87 BESIGHATE THE TYFE HESSAGE NISSENINATEL.
¥
¥ §7 S& §5 \ HESSAGE SELECTED
* __________________________ - - - -
¥ 0 0 9 \ 1I1DLE CHARACTERS
¥ o 9 1\ MOBE § CFHE
¥ 0 1 AN ECN TRIGGER
X 0 1 1 \ REG. BEACON #1
¥ 1 9 0 \ REG. SEARCH #1
1 1 0 1\ UR SYNCH
¥ 1 1 0 \ FREG. SEARCH #2
X 1 1 1 N\ FREG. BEACDH #2
¥ “
b 4
AEREFEERERS KRR RN ¥ IMITIALIZATION KEXEREXERARKERNKEE RN RN L
€000 TSTLF2 LUK $TELTED GET START ARDRESS OF TRANSHIT TAELE.
023k 87X ETHFT1R
5808 LDA A FIAFA2  LODK AT SWITCHES S5, S&s AND S7.
LSRR A PETERMINE MESSABGE
LSE n TO BE DISSEMINATED.
LR ¢
LSER 0
LER A
OF  TLF22 EREQ TLE2Y THIS MESSAGE SFLECTED? IF HOT
223¢C LE& B OBFYRIE FOINT TO ADDRESS 0F MEYY HESSAGE.
10 abh B k15
023C BOBTYRIELY
o DECREMFIIT SELECT HEZEALHE QDL
K3 T
0TI TLFPO2Y BTN ETR ceg OF HES3AGE
0241 iy CHRLY RESD POINTER,



https://MOT!H':Ol.ti

Bl=a

1 HODE

60509
305190
00511
20512
00513
2035114
0515
00514
00517
00518
20517
00529

90521

20522

O a

Q0TZ4
Q00825
Q0534
00537
20538
ons3e
coEa0
003491
00542
Q053
LQhq
40545
ONTAA
00597
hLeR Y
D549

A0 E
a0sul

Ca06
C&oe

£0C
Cs50E
Cs11
£613
Co14
cs1e
C51H
celn
C820
C622
Cé79
CL2s
€829
Cé2B
C&2E
£621

Cs32
CoIT
c&17
L5839
[N
CS$3E
C541
544
Ceaz
Céahn
csac
CS4E
€350
Cs53
C454
c4s8

CLsR

Ceun
C549

/
HOTOROLY HEQENN (ROSE-NESH0LER biis

aane
07

2l

REFLHE THE TEAPGHIT TaPLE
U EER BOUSEARY .

CLEAR LOCKRUE FLAY,
CLEAR 9ata FLAG.

CLEAR TTHEOUY FLAG.
CLEAR TIHEOUT CRUNTER.

QET RECEIVE pala WRITE
FOINTER T HEGUIHNNING OF
C1HU, RECEIVE HUFFER.
SET WF SIMU. RECETULE
BUFFER UFFER EOUNDARY.
SET FRAME COUNT YO MAX1MUN.

SET CONFIGURATION CONTROL TO OUTFUT
STMULATED DATA TU BOTH SURYV. CHANNELS.

$%00001010 IHBICATE TEST

LOBF 2 IS FUNNING.
CLEAR TRANSMISSION COMFLETE FLAG.
ENABLE LATA TRANSHISSION.

ENARLE DATA DATA RECORULING,
ENABLE INFUT INTERRUFTS.

INITIALIZATION COHMFLETED (223383220 02228 % 84

TEST LOCF 2 WILL LOOF UNTIL SWIVTCH *§2°

200001000 IS SET TQ JTS O POSITION.

Lha B EIYFTHSR
Al B #1173
3T K ENIOT Y
LOn B BYWFIR
STA B Edi
LA & $0
ST A LOCEUF
SThA N DATFLY
STA A TIHFLG
SThH N rIimsouy
STh 6 WIN
STra A ENDIN
LA A $EUITSTR
STA A UINHL
LA A  $RUFEIE
STA A EMDINGL
LUA A  &¢FF
STA A FRMOCNT -
L& A $%00
STA A FIAFE2
LpA A
STA A SYSHON
CLE A
STA A TXCONF
LA A #1
STA A TXFLAG
STA A RCVFLG
cLI
IS EESERVEER]
TLF23 LBA A FIAFA2
AitD
REQ TLFZY
LTta A TYXCOHFE
REQ TLEDOE
LDX BTXFTR
STX EQT
CLR TXLCUMF
TLF2S LIA 1 HIN+
CHF & #EBUFSTE
ki S TLE2Z
LBA N FEUFSIE
STA A Wi
CLE YIHOUY
LItn n AEFF
SThA A FRMOM
BEA TLR 2T
(A F2XSR S ERNEEESAEENA
TLEZA LD A FInEn
At
Ol
LED
3K

HESEAGE TRANSHISSION COMPLETE?

RESET TRANSMISSINN REAL FOIHTER.

RESET TRAMEMISSINN COMFLETE FLAG.

RESET THE STMU, RECEIVE Data WRITE
FOIHTER 1IF AT THE KDt OF INFUT

BUFFER.,
CLEAR TIMEQUT COUNTER.

SEEMEMT ZEAVENCE FROW CONFLEYTING,

LT ROUTINE FLERRKE RS RS A IRRERER ¥

POSTYHUE T DYSEFHTHATE TULE CHARADYERG
TEOBUIECH LY fub tS1Y REHALH SET (0 1,

SLESRDE TERUT P ERENR T
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00542
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00580
00545
GRAHET
ooGLe
00549
Q0E70
Q0571
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00579
305399

Ca47
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C672
€474
€677
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0222 CLK TXFLAG DISARLE DATA TRANSHMISSIOM.
FF LOA A EBIFF SET CONFIGURATION CONTROL
580A STA A FIAFE2 FOR NORMAL OFERATION.
0220 TLF26 CLE RCVFLG HISARLE DATA RECORDING.
02 t0A A $%700000010 INDICATE TEST L OO 2
seoc STA A  SYSHON IS COMFLETE.

RTS i

on
c2ic
021F
O2LE
o21D
221
0223
922N
024F

oIy

D2AG
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¥
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¥ 1 ] [N
¥ 1 [ ) SN
¥ 1 1 [V
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¥
AEAKRIERR R Exkhn
TSTLF3 LA A 12
STA A LOCKUF
STA N TIWFLG
STA A DATFLG
STA n TIKOUT
STA A 1XCOMF
STh & SEQF: G
STa A EIN
8T N WIE
STn A EnNDIH
STha n STANYE
ST a STAS G4
cTy n BaTHEG
SThA A DAIN-GHY
STA N Dntisut
EIN N EHGH)
com
Sha N B nE
L & 10!
Cla o wHS
Lo i LIRS SR
ETn o Flilsd
STa N it

INTTEALIZATION

SUBRRNUTINE (TEST LQOF 33 ESTRRE 2R SET SR 2 RA

THIS ROUTIME FROVIDES THE RATIO BETUEEN STATUS
MESSAGES ANIY REFORMATTED SUEVEILLANCE MESGAGES.
(VERIFIES THE OFERATION OF THE KAMDOW NUMEBRER GENERATCR)

RYTE DISFLAYER

UFFER BYTE OF MESSAGE COUNTER.
MIDILE BYTE OF MESSALE COUNTER,
LOWER BRYTE OF MESSAGE CDUNTER.
UFFER RYTE OF STATUS COUNTER.
LOWER KYTE OF STATUS COUNTER.
UPPER RYTE OF RANUOM NO. GEN.
LOWER ERYTE DF RANDOM NO. GEN.
EXCLUSIVE OR GATE OUTPUT.,

KEEXXKRRERXEKRORRKRE Y KKXX
CLEAR LOCKUF FLAG.

CLEAE TIHEOUT FLAG.

Cl EAR DATA RECY. FLAG,

CLEAR TIMEOUT COUNTER,

CLEAR TRAMSHISSTION COMFETE FLAG.
CLEARE SEMUERCE FLAG.

CLEAR STaATUS MESSAGE (OUNTER.

CLEME PSS MESZACGE COLRNTER,

TRET fraeiiidid o GEN,

[ ATECN TSR O S
PEMERL (e St

B

FETETOL ppEY £,
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C5p8 & 1F LIty A 4RUFEIE SET P SN, KEURETW
C&Ba BT 0234 STa 4 EMNDINM RULFLE DErES EOUSDBART,
CLpDr CE 219C€ LTEY FISTELR eyt RUILY VRANSHIY FILE A FEY

C&00 FF 01813 S¥X TEMF STORE HTaRT SAUURESS OF TRADEHIT FLLE I8 "TEMPT
€5C3 CE Q&9 Loy FTELTXD4 24 STORE GTAHFR L AMDRRE®S OF
C5C¢ FF 0155 STx TEMF+2 TRANMEMIT YaARLD TM “VLHPY2",

G402 As QO TLF3s LA A 9:X HOVE FRAME FROM TRANSHI
C4CR FS 01 Lo B 19X TABLE TO TEAHMINIT F10LE.
CACr FE Q173 LRy TEKF

Capmd N7 00 STa A X

CsD2 ETA B 1+
INX UFDEATE TRANGMIT
THY FILE POINTER.
STX TENF
Ly TEHF+2 UFDATE TRANSMIT
THX THBLE FOINTER,
IHX
STX TEHF+2 INLE CHARACTER TRAIN
CFx FTRLTXN+112 . TRAMSFER COMFLETE?
EilE TLF3S k¥X¥ek TRANEMIT FILE COMPLETED ¥¥¥X¥
Loy FTXTHI R SET TRANSMIT FOINTER TO
STYX &ar EEGTMNMING OF TRANEMIT FILE.
STY TEMP TRANSMIT UFFER BOUNDARY.
Livh 2 TEMF
LD A TEMF+1
ADD A E8OF )
§ThA A  TEHFtH
ALC B &0
STA B TEMF
LD T1EHF SE1 UF UFFER EOUNDAREY
STX FRDGY 0OF TREANSMIT FILE.
Ltd A EMDIN{L
DEC A
DEL A SET UF SIMy, RECY, YFFER EOQUNDARY FCR THIS
STh A  TEHFLS ROUTIME TWO ADORESSES LESS THAN ERDIN,
Lty A .
STa A THNE

ST fHn  TEMFH)
STh A TEIFE?
COi A CEV FRANE COUHT O HAXIMUHM.
ST A FENOMY

LIin A 4§70

SET P CONFIGURATION COMTROML

€Th A 4E! 1 HONITDRING,
LIv, A 3! CATE Taal TEST LOOE 2
8Ta A ELi TG

LIS A
“Tho0
ETh
[
IFXS S SR SN ERNEREE S
TLEZY Livan [SLS
[N T At M

BOEBRELE LN TESERERIRESELY
HATEE LT Ok E
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G465
DOLEE
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00548
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NRETQ
00¢71
Doe72

00&73
D0ETA L
CO&7T C7
00878 €75
D0&6TT C24E
Q0478 €771
Q0eTe €773
DOERO CT774
ocsgl €779
20402 CO77H

c7920
crel
€798
C798
C29:
£rec
Cr9F
C7A2
C7 A4
Con?
C7ne
[
C7nNF
£rol
EREAR .

CUES

SR o L
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HOTOROLA H&E3SANM

TLF39

TLF310

TLF311

TLF33

TLF32

EHI
FHE
Lia A
UMF A
HLS
LIX
STX
Lita A
CitF A
BL&
LItd A
STh N
LIA A
LTHP A
BEQ
Lha B
BEQ
LItA A
SUER A
ETh A
RNE
CLRE
Lva N
ALD A
STa A
CHF A
RLS
LOa n
STA h
Jiik
LIy
LUA A
LOA B
CHF A
ENE
oHE ®
BNE
LA A
LDh B
afth 6
ah{ E
STd A
ETa Rk
LA N
EREYER]
f ey A

TLFZS
TLF310
ROT+I
ENDOTH1
TLF310

CRTXTRELE

ROV
WIpt+l
TEMF+3
TLFZN
12
WINE ]
RIN+1
WIti+1
TLF3L
SEQFLG
TLF32
TEMF1A
it
TEHF+4
TLF3Z
SEQFLG
RINt1
2
RIN+L
TEMF+5
TLF3]
[ 4]
FEIntl
LI
FIM
De X
1y

ESTAT

.

B SN §
STAMSH Y
STANSEH
¥}

[ Ry

STAME 34
SETaMsH
E

TEomb 4
1t
SHY
TV 4

| IR
L
FIDLES

FREEE

1F YES,

SET QUreur
HEGIMNIRNG
RESET KECY,
TO REGIRNING
THE -UFFE® EO

BATh AVAILAR

IF NOT» WAIT

SEQUEHCE IN

DECREMENT

END OF SEQUE

UFDATE INFUT REAR FOINTER.

EMDIN OF INFUT
IF YES, SET
FOINTER TO B
THFYT RUFFER
GET HEANER/

STATUS MESER

IHCPFIMENT

HIVIALYEE &

SEEORLAS YSE

ShacT

FAGE 10

REAL
RUFFER
UMNIARY OF
LE?

'

FROCESS?

NCET

BEUFFER?
INFUT REAR
EGINHING 0OF

.

GE BETECTED?

SEQUENCE COUNT.,

FOINTER TO

OF TRANSMIT QUTFUT FILE.
HRITE FOIMTER
OF BUFFER I¥
THE BUFFEK.

IT EXCEEDRS

ETATHE COUMNTER,

FOUENECE

QUENTE

R OREYERTERY

COURTER .

I FROCESR®



00712
02713
00711
Q0715
DINT7LE
¢oT17
o071e
0RT1e
40720
co721
00722
40723
00724
007725
Q0728
[ Uxbte
00728
oor2?
0730

¢¢-a

C7R?
C7EA
C7ED
c?co
cree
c7cCAa
C7Cé
£7Ce
c7cc
C7CF
crny
C7p4a
C7ps

C7Dh9
crne
C7LF
C7EL
CVE3
C7E4
C7E?
C7EB
C7ER
C7EE
C7F0
C7F3
C7FS
C7F?
C7F7?
C7FH

17 CVFE

00718
G073%9
DOTAL
05741
Q07D

0750

cecod

€8n2
€305
805
ceoe
Cge?
C80A
Ceok
ceat

* CQOF
)

cait
£e13
c8a1s
cer7
c8la
Celn

: C31E

CaliF
£821

ceps

(=N

MOTOROLA MaBSAM

C76E
022F
022E
01
0¢
¢3
0220
022F
GALE
01
0223
24
c197

0232
2234

0232
0233

0234
3F
Ok

¢7
02349
FF

27
o

58908

ic

9220
0e
N0
09
00
8o

CTLE

JHF TLF3Z
TLFZS LDA A DATHSGHZ INCREMENT MESSAGE COUNTEER,
LIYh B DATMSGHIL
Al A& #1
anc B ¥G
ECC , TLF31S
INC NATHSG
TLF3LS STA & DATHEG42
STA B DATHSGHI
LItA A ] SET SEQUENCE FLNAG 10 1.
S1h A SEQFLG
LA A K4 INITUALIZE SEQUENCE COUNTER.,
5TA A TEKF+4
AERKEERERKNXKKKKKEY  RANDOM HUMEER GEMEKATOR
LA A  RHG NONONNNNANANANNNTN
LOA B EXCLOR
REQ RNGAL
ORA A t$4aC SOVEINNANNNAMANANN
RNGAL LIA ¥ FENGHI1 ANMNHMANANANANANANN . .
LSE A NON==ENONONXNNNHA N NS NN - =\ N
R{R R AN =EANO VNN NAVNANANANA NN - = AN
STh n RHG LONONNHANNNANANA
SThA B FNG+1 AV RN AN AN TAN AV AV AN 2N
ECC REMGA2
COM EYCLOR
RHMGA2 CHMF N #%3F WHEN THE RANDOHM NUMBER
ENE TLP312 GENERATOR HAS COMPLETEL
CMF B $300 A FULL SEQUENCE, EXIT ROUTINE.
ENE TLF312
Lha A EXCLOR
CHF A ¥3FF
EEQ TLFIY
ARKERRENERKL RN E THMSTRUCTION HANDLER AR EXXXEXXREIRXTXES
TLFILZ LI & FIAFAD? MON1TNR MENU FOR
26 INSTRUCT M UFPDATES,
F O TLFZE TERMINATE ROUTINE IF SWITCH °*50°
SE i LODE AT SWITCHES S5y Sés AMDI E7,
LER & BETERMINE DATH OR STATUS COUNRTER
LER A EYTE 70 RE LISPLAYED.,
LSE N
LIy JDAHTHES SET IMDEYX FOINTYER 10 UFFER EBYTE
L B8 aTa COUNTER,
Cite A
FLF331& RBNE
LIy A PLefLay SELECTEDR RYTE,
STa A
TLRE3ILA MHF .
TLFE13 I8 UFDATE TRIEY T MEYT BYVE.
Ler ®
| i
{1 N
[ TLR2HY

CROSE-ASSHMBLER
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007462
Q0743
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DOTES
Q97 L4
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00748

00773
00774
00775
00775
0eT7
00778
0077¢
207890
¢e7el
Q0782
207832
00734
90783
007RS
00787
Q0788
0¢789
09720
00791
90792
00793
00794
06798
a0Te8
0077
7o

apree

20800
008901
a¢eo2
90823
20804

821
€825
caz2s
C82k
cs2p
£gse
€832
€825
cai?

oF
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o199

o2c
0214F
021E
0190
o21n
0221
023D
023F.
023%
0188
OF
0188
0%
007
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DROLA Mé6BSAM CLRNSS~-ASEHELER FAGE 22

L2SANS S SENFSSLERS FERS 3 EXET ROUTIME (223 2SR SS SRR

1LF33 SEI DEEABLE THEUT IMTERRUFRTS.
CLE FCVFIL G DIGSEHEE DATA RECORDING.
CLE TXFLAG DISARLE DaTA TRAMSHISSION.
Lha & $EFF SET COHFLGURATION CONTROL

STa n FIAFR2 BACK T0Q NORAAL OFERATION,

Lith & §F1LC0000010 IHDICATE TESY LOOF 3

STA i SYEMON IS CONFLETE,

LA A 40 CLEAR MENU,

RTE
AXRE KRR AR RN RPN R EAN RN RN KRR F P SRR Rk §
YRkkkAy ik rbr iy SURROUTIHE (TEST LOOF #4) IREARSVEEERE EFY KX
KKEKARKERE KRR KRR KRR KT KKK AR AR KRR ER KRRk k
b 4

X THIS KROUTINE DETERMINES WHETHER
X THE SINULATNR ChARD CAN TRANSHIT ANDI RECEIVE bDATA.
X

L2220 222 2RSS0 INITIALIZATION XAEERKRXRKEIRAKRKARARN R LR

TSTLFA STA A SCRTCH SAVE HENUY.
CLE A
STA A LOCKUF CLEAR IMNFUT SYNCH FLAG.
STA A TIHFLG CLEAR TIHEOUT FLAG
STA A DATFLG CLEAR DATA REUY. FLAG
STA A ERROFRS CLEAR ALL ERROR FLAGS,
STA A TIMOUT CLEAR TIMEQUT COUNTER.
STA A TXCOHF CLEAR TRANSHISSION COMFLEIE FLAG.
STA n RIN SET RECEIVED DATA READ ARD WRITE
STA & WIN FOINTERS TO REGINNING OF SIMU.
STA A ENDIN RECEIVE BUFFER.
Lhh A ETATUS CLEAF "SIMULATION CARD ERRUR® FLAG.
AND A #X11011111
§Ta N STATUE
LIy 4 45 SET FRAHE COUMT TO ACCEFY 4 FRAMES
STA A FEHONT AFTER TREGHSNISSION HAS COHFLETED.
LA A  FRUFSIHE
STA A&  RINt:
STA A& WIN+L
LA A $PUFHIE SET UF SI#t, FECEIVE
STA A ENDINYL EUFFEFR USFER EROUNDARY.
LDX TR TN SET IEAMSHIT FOINTER TU
STX ROT REGIUHHING UF TRONSMIT TAELE.
Lo VIRL Y3 SET HP TRAMEMIT TARLE
STX EMDOT UFFER HOUNDARY . -
LEY ATRLIXDE )& SET UFE LOURURP (TR4aMIT)
STX LEFFTE TALBLE READ FOINTER.
LB 0 HEEF SET UF COHFTGURKATIE o bRM

316 & FIAFRD  FOF CELF TES)ING,
(S ULIG I | £ IRMECATE TES] LORE
I~ LaECUTING.

TN

[RUIERY 3

SThon T SIRFLE B0 TA YRANSATER 00,
EREEEEI WHLE DATA RECHERING
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cers

C8?6
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CY9E
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£8A3
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csng
C2hn
Ceal
[3:1:13
Ceet
C8u3
C8ES
C8ER&
C8E7
C8EA
C8ED
C8EF
€c8c2
£8CS
cscse
€caca
cecc
C8CF
csn2
cenq
cens
csny
CEIC
C2DF
C8EL

CREA4
C8ES
csgeg
COER
CBELD
C8FO
C8F2
COFS

CaF8
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C21F
31
023€
0240
F3
023D
0Q
01
0243
00
21
[+3
1F

0243
023E

CLI ENABLE INFUT INTERRUFTS, :
L2328 3208052 IHITUALIZATION CRMFLETE AERXXERKRRR RS KRR
TLFA1 LDA A TIMFLG TIMEQUT OCCUR?

EHE TLFA2

LDA A FKRIN+L DATAH AVAILABLET 1F NOY, WAIT,

CHF A WIN+1

REQ TLFA}

LDpX RIN GET RECEIVED FRAME.

LA A O X

Lba B 1,%

Lhx LKFFTR COMFARE TO CORRESFONDING
CHF A 0% LOGKUF (TRAMSMIT) FRAME.
BME TLFATZ

CHFE B t.X

EME TLFA3

X UFDATE LOOKUF (TRANSHIT)
INX THRLE REND FOINTER.

STX LKFFTR

LA A RIN+t UFDATE READ POINTER TO
AR A #2 EIMU. RECEIVE BUFFER.
STA A RIN+H1

LA A& LKFFTRH1 SEARCH COHFLETE?

CiHF A ENDOTH1 .

EHI TLF 44 IF YES, RETURN FROM SURFOUTINE.
ERA TLFA1

TLF42 LDA ERRUIRS
STA A STATUSH)
EHA TLFAG

>

TLF43 LbA A  ERRORS
DEA A BX000010C0 SET "INCORRECT DATA RECEIVED® ERROR.
STh A STATUSH+H!

TLFAS  LDa o STATUS SET *DIAGHOSTIC CARLD® ERROR.
ORA A $X20190000
3TA A STATUS

g

332523220032 RERNSY EXIT ROUTINE KEREKKEFEEXRRERNKAK KRN K
TLFAA  SEIT DISAELE INFUT IRTERRUFTS.
CLE ROVFLI DISAELE UATH RECORDING.
CLR [2FLAG DISAKBLE DATA TRANSHISSION,
Lvh A FEFF SET COMFIGURATION COMTROL
STA A FIAFERD BACE TO HOEHAL OFFRATLION,
LI A FXOO00H010 THRICATE TEST 1008 2
STa A §Y di! YEOCONMFLETER. .
LI A SCRTCH EECALL. SAVED MERU,
RTE
ES S PSS XSS RS PR AN NSRS R SRS NSRS SIS R AT EAANEE NENSEEE S AN

EXEERPERLEAATRY  SUBROUTIME C(TEFT LOOF %) RHEeReeeedaigog
FEERRIF AR ORI ER AR R XK R KA R AR E KRR Rk R b
¥ ‘
¥ THIE ROUTIH
¥ GiBUELE
¥
BHERFRFTOR LN AR M I Y THITLALTTATION  REP e KPSy hE bRt o 4

BETERHTIHES VHE STaT03
Lunh i CHNAMRED 1
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DOP0S

9007

e

L0208
IOTOR
00710
20911
20712
00913
00911

care
CHFE
[0%:18 0
Co0¢
Ce03
G908
C?09
c9o0C
C90F
C?12
C91S
co18
C?1k
C?1E
co21
€224
€228
€929
ce2C
C?2E
C931
€214
£o2s8
Cezy
C9IR
C?2E
Coa1
€914
C947
C?4h
co4p
€950
C?33
£eas
cese
CPoR
cesn
L2480
Cee&2
€935

Ceé8
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0199

021C
Q21F
021E
01990
01?21
0192
021n
o2
0224
022¢
0231
023F
0239
20

023E
0240
D03

023¢
o188
BRF

o188
09

0227
ceo09
0241
CO7F
0237
C100
0243
C1&F
0239
78

5804
A2

Seol
01

0’1’)’)

- e

0220

CTOnR

01¢°%

TSTLFS STA A  SCRTCH SAVE HEH,
CLR A
5T4 A LOCKUF CLEAR INFUT SYNCH FLAG.
STA A TIHFLG CLEAR TIHEOUT FLAG,
STA A DARTFLG CLEAR DPATA RECEIVEDR FLAG.
STa A . ERRORS CLEAR AlLL ERFRCR FLAGS.
STa n EFRFORSHL

STh A ERRORSt?

STa A TIMOWY CLEAR TIMEQUT COUNTER.

STA A TXCUOIF CLEAR TREANSHISSION COMPLETE FLAG.

STA A EOR CLEAR ENDI OF RECV. BRUFFER DETECTED FLAG.
STA A  IDLCH!Y CLEAR TDLE COUNTER.

STA A RIN

SR A WIN

STa A ENDIH

thts 6 AEUFCLE SET RECEIVE DATA READ AND WRITE
STA A FKIN+1 FOINTERS TO BEGINMING OF CHAMNNEL #1
STA A UWIN$1 RECE IVE ERUFFER.

LA & #EUFCIE SET UF CHANNEL #1 RECEIVE

STh A ENDINtL EUFFER UPFEFR BOUNDARY.

LI'tA A STATUS CLEAR °*CHANNEL #1 FAILURE® FLAG,
ARD & $#X10111111

STa A4 STATUS

LA n  #9 SET FRAME COUNT TO ACFEFT 8 FRAMES
STA A FRMCNT AFTER TRANSMISSION HAS COMFLETER.
LIX $TBLTXR SET TRANSHIT FOINTER TO

STX ROT HEGIMNIMNG OF TRANSMIT TAERLE.

LIDX FTXLIEND SET P TRANSMIT TAHLE

STX ENDROT UFFER EOUNDARY.

Loy $TRLLEF SET LOOUKUP FOINTER TR

STX LKFFTR REGINMIMG OF LOOKUF TAEBLE.

L hx FLRFEMND SET HF LOOKUF TARLE

STX ENTIUF UFFER EOUNDARY.

La A 1378 SET UF CONFIGURATION CONTROL

STh A FPIAFR2 FUR CHANMEL 1 TESTING.

Ld A #%01000010 INDICATE THAT TEST LOOF 5

STA A  SYSHOM I8 EXECUTING.

L £ #1

3TA A& ITXFLAG ERNABLE DATA TRANSHISSION,
SThA A RCUF! G ENGRLE DATA RECORDING,
EERARKKE KN ERKF L L INITIALIZATION COMFLETE KEAKRKKRREFAREIILE
JHF TLRSGLY
KRR R TR A RN KRR R AN RN KRN R KRRk F Rk h §
X2 E SRR EREL N SUBFUUTINE (TEST L&Y $&) FEFXEEARILL 0004
(S AT RES RSN R RS RN R N Ry S R PV NS R RSN EN RS RN N

¥
b1

¥ FHIS ROUTIHE DZTERNIMES THE STATUS
¥ OF SUEVETLLAHCE CHAMHEL #2
t

\EEXS SRS A RN EESS R RN THITIAL P TATTON IEE RS EREFEERFNE ES R NS B4
TETLFRE STh n ZCRICH SHVE MENG
CLE & i
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ceea
c?87
Co8A
ceen
Cce99
c9°3
€999
cee8
C?9ER
C??E
C?A1
CPA4
C?as
CoA®
C?AR
CYAE
C?k1
C9k4
CoE?
C?EA
CPBI
cCeCO
C9C3
C?Cé
cecg
C9CE
CcoCh
Ceno
4 O
caps

c?l8

CoD'E
cenc
C?hF
C7EL
C7E4
CPE?
CPER
CeEr
CeEF

C?F1

OFE
B
a7
7E
RS
B1
27
FE
fil
Eé

MOTORDOLA M&BSAM

021C
Q21F
021E
0190
0191
Q192
¢21D
0221
0224
0229
023N

> D

ORI TII P o b2

-
-

- Ly b
2> ma

ERPRN St £ 3 B e BEun B 4
[}
=

H

(S22 RS SRS RN DY

STA
STﬁ

STh
LA
STaA
LA
STA
STA

i

T>D2D>DDDD

2> >

A
hH
A
A
2]
A
A

CROBE-AESSMEBLER FAGE 25

LOCKUF CLEAR INFUT SYHCH FLAG.

TIMFLG CLEAR TTHEOUT FLAG.

LATFY.G CLEAR DATA RECEIVED FLAG.

ERRORS CLEAR ALL ERROR FLAGS.

ERRORCZ 41

ERRORS+2

TIMOUT CLEAR TINEQUT COUNHTER.

TXCOnP CLEAR TRANSMISSION COHFLETE FLAG.

EQR CLEAR EMNI* OF RFLV., BUFFER DETECTED FLAG.
IDLCNT CLEAR IDLE CUUHTER.

RIN

WIN

$RUFC2E SET RECEIVE DATA READ AND WRITE

RINt1 QOINTERS T BEGINNING OF CHANNEL %2
WIN+1 PECtIUE RUFFER,

$RBUFC2E SET UFP CHANNEL #2 RECEIUF

ENDIN BUFFER UFFER HOUNDAKY.,

STATUS CLEAR °CHANNEL #2 FAILURE®" FLAG,
$201111111

STATUS

9 SET FRAME COUNT 1O ACCEFT 8 FRAMES
FREMCONT AFTER TRANSMISSION HAS COMFLETED,
ETRLTXD SET TRANSMIT FOINTER TO

ROT BEGINNING OF TRANSMIT TABLE.
$TX1END SET UF TKANSMIT TAERLE

ENDROT UFFER BHOUNDARY.

$TRLLKF SET LOOKUF FOINTVER 70

LEKFFTR BEEGINNING 0OF LOUKUF TABLE.
FLKFPEND SET UF LOOKUF TARLE

ENDUF UFFER BOUNDRARY.

487 SET UF COMFIGURATION COMTROL
FIAFR2 FOR CHAHRIEL 2 TESTING,

$%10000010 INDICATE THAT TEST LOOF &
SYSHON I8 EXECUTING.
#1

TXFLAG EHARLE DATA TRANSMIGSION.
RCUELG ENABLE DaTa RECORDING.
INTTLALYZATYION COMPLETE
TLFSaL

LEFS2 222 RERA S

lVKi*kf!f*t?iflit*ﬁi"tkiiktKk"(i*iﬁt*i**t**t#*k*k**i'ttti\kbr

;4

TLFD

TLFGD2

CLI

LAy

EE
Jie
L
L

HEN
Ty
i
{

i

1
3
i

YFAR RS N E
tt**i*f*'irii

[

o

Lo CHANMFL DIAGHNOSTIC ROUTIME (22222 A AR YA S S

(23223 NN ZAR A N R A R AR S F RSN ET SRR SRR
EiBLE THPUT IMTERRUFTS,

TIMELEG TIEQUY QTCURT

LESST

E-T

[ REEA eTa aUATLARLET IR NQT: WAIY.

HItd

TLFET D)

F1 ERANEN 5

- P PO A
[0 RS S -

1079



JaAd(

L ionE

G0F&7
20048
009E9
0Le7o
00971
00972
o973
D0FTA
00975
a9y
ORIy
angve
20079
00989
0092l
20782
G933
00934
20985
00984
20987
onean
agrge
90990
00P% Y
nnee
G093
PR
D095
D0RTE
D097
onres
AGe9?

KB Katel:]
a1Go7
43 AR RV
agloll
01412
01011
21011
D R0 063
Gl1als
Gio17

1418

C9F3
CoF %
CoF8
CPFn
C?FC
CPFE
CAN1
CAD2
Cho3
CAde
Cnoe
Cacc
CACE
Cnll
CAl4q
[M=3
CAl?
CALK
CALE
Ca21
AT

CAls
A28
CR2h
CAlh
ChH2F
CAZl
Cala
CAals

? £Ale

€aH1c
CA3F

'S5 ChAal

Chdd
CAha7
Cnaa
Ca4dc
ChaF
CnS2

CATT

Ch&a

FE

26
£1
24
7F
o8
08
FF
EIl
B
27
7E
Pé
Bl

22
26
ké
Bl
23
7€

MOTOROLA M69SAM LRDEE-NSSHBLER . FAGE 2¢
0243 LEX LKFFTR DOES THE RECEIVE FRANME
00 CHF A 0»X HATCH THE LODOKUF FRAME?
2€ ENE CKETAT
01 CHF R 1:X
286 ENE CKETAT
0229 CLF INLCHY RESET IDLE COUMTER.
TLFS44 INX UFRATE LOOKUF FOINTER.
IHX
0243 STX LKFFTR
CcC79 JSK UFDATE BFOATE DaTa RECEIVE
D LD A ENF RUFFER READ FOINTER,
c3 BEQ TLFS63 .
ccic JiF EXIT
0243 TLFS53 LOA A LKFFTR SEARCH CONMFLETE?
0239 CHE &  ENDUF IF YES, JUMF TO EXIT RDUTINE.
0A BHI TLFS45
[y) ENE TLFS541
0244 LA A LEFFTR+1
0234 CHF A ENDUHF+]
B8 BLS TLF361
CCI1C TLFSAS JHF EXIT
EEKKERKRAXRERNKKXXE KKK STATUE CHECK RN KRR RN RN RN
X
b 4 THIS ROUTIHE DETERMIMES IF A STATUS MESSAGE
X UnS RECEIVER CORRFCTLY,
+ .
KEXREXKEKRNE RN E RN MR KRR R R RN KRR KRRk kK kY
oC CEKSTAT CitF A  $STATD STATUS HEADFER HETECIER?
03 REQ CKESTAE
CARS JHP CKIPLE TF NOT, TEST FOR IDLE CHARACTER.
18 CKETAB CHF B #STAT1 IR TESy VARIFY THAT THE STATUS
¢3 BFQ CKSETA? MESSAGE WAS RECEIVER CORRECTLY.
CARS JHF CKIDLE SET °*FRAME COUMT®* TO 4.
04 CKSTA? LA A 14
0228 STh A STAENT
0229 IHNC TRLONT INCREMENRT IDLE COUHTER.
G227 LOA & FRMONT DELAY RECIEVER TESHMINATION
05 2T O UNE- TN A ALLOWING FOR STATUS MESSAGE,
Ko Jemacy ETA A FFMCHT
CC79 CKRETAL JER UrOATE UPDATE RECEIVED' DATH
. 0224 LN A& E0R RUFLER READ FOINTER,
Q2 REQ LVEETHS EXIY IF AT EN{t OF BUFFER,
ccic HiF EVLY
QRIE CKSTAHS LPa o RITHEY REAY FEAMHY AUVnILANLYE:
2240 CHE A
Fg PE
onIn [ RET FEAGE FEOA RECY, BUYFER,
g [ 3 LIRS
[¢A L ©
nouE e TELE CUMITER
Q209 L e Vi
12 Fen PHAREACTER .,
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1 MODE

01019
01020
01021
01022
21023
01024
01025
aL024
014627
01028
01029
01020
01231
01032
01033
01034
01035
010734
01037
ni1028
01039
Q1040
01091
01042
01043
D144
01045
010445
1647
¢lp48
010479
01050
01051
01052
DL10TT
41954
QLO%E
01054
31057
n1as5e
219%9
QL0AG
n1G¢hl
Dol
610632
010644
21065
S QT
01047
Q1048
0104°

O 1 o 7 1:.

CAsS
Chsg
Chéh
Casc
CASE
CA7}
CA?3
CAZ4
ChA78
CAZA
CA7C
CAZE
CAgo
CAB3
CARS
chesg
CASH
cagnh
CASBF
CAP2
CA%4
Cnoé

-€hes

CATA
Caslt
CHAOF
CAAl
CAA4
Can7
ChnA
ChHAD
CAAF
CAR2

CHES
CHe?
CHp?
CHERC
CHEE
CACO
cACa
CncCé
CHry
Cacc
CaCF
caltl
S|

L LB

]

IS N NN

N
oom

ED
B
27

7E

MOTOROLA M52S5AM CRNSS-ASEHELER FAGE 27

cci1c
CoDER

CHF A %00 Bald FIELD SHOULLE KRE ALl ZEROS.
ENE CKSTAZ

UHF B #3098

REQ CRsTAlL

fKSTA3 LDA A ERRORSHD IF NOT» SET *INCORRECT STATUS
ORA A  #X10000000 MESSAGEY ERFOR THEN CONTINUE
STA A ERRORS+2 VARTFYING STATUS MESSAGE,
BRA CESTAL

CKSTA2 CHF & #ILLEQ VARIFY TDLE CHARACTER
ENE CESTAY AFTER STATUS MESSAGE.
CHF B FIDLFY IF NOT FOUND SET
EEQ CKSTAS *INCORRECY (BLE® ERROR.

CKSTA4 LA A  ERRORE
. OrA A ¥X00010000
sTa A ERRORS :
LhX RIM TEST TO SEE IF IDLE WNS HISSSING.
LB A OsX
LIth B 1,X
Lox LKFFTR GET RECVY. DATA FRAME AND COMFARE
CHF A OX IT TO THE CURRENT LOOKHP FRAME.
BHE CKSTAS IF ROTH FRAMES MATCH SET ERROR
CHF B 1sX *MISSSING IDLE AFTER STATUS MESSAGE®
ENE CKSTAS AND CLEAR ERROR *INCORRECT IDLE®. -
LIin A  ERRORS *MISSIMG INLE AFTER STATUS MESSAGE®
ORA A £X00100000 ERROR SET AND *INCORRECT IDLE*®
AHD A F%11301111 CLEARED.,
STA A ERRORS
JHF TLF3é1Y
CKSTAS JSR UFLATE UFWATE DATA RECEIVE
LA A EOR RUFFER READ' FOINIER,
REQ CrRETAZ? '
e EXIT EXIT IF a{ END OF RUFFER.
CKSTA7 JMF TLF381
XXX R RN Ry ke IOLE CHECK EFRRERKKRPERKRKKT RV R
4
¥ THIS ROUTIME BETERMINES IF ADRRITIOMAL IDLES HAVE BEEN
¥ ABDED TO THE BATA STREAM OR JF A MESSAGE 18 MISKING.
4

13822322332 SV RS SRR RS20 2 FOINSS RIS RS
CRIDLE CHF A& $IDLEC IDLE CHARAMCTER FOURDT

BEQ CKIDLY
JilF CEDATH
CKIDL? CHMF & FIDLEY -
EFQ LYY
AHE CERATA )
CEIDLS 2SR MTYFE
EEIDL? THE TELCNT  [HCEEHENT IBLE COUNT,
J8F URDATE  WFPATE DATAH SECEIUE:
L o ENE POFFER READ FOINTFS,
prn NBLIE .
g 1w )
CNITIA LA & KLk BEXT OEEAHE AUNILARLET



62-0

1 MORE

01071
01072
01073
0ni074
01075
01078
01077
01078
¢eLeve
21080
21081
n1982
01083
010814
1089
01088
01087
21088
21089
1090
01991
D1292
n302?3
01094
01995
01098
01097
c1092
01099
N11¢0
01101
¢1102
01102
04104
011025
01104
21107
01108
91109
¢i1110
01111¢
21112
at113
21114
01119
21115
aL1L7?
41118
011179
1179
01121

©1122

canz
CALA
CAlC
cabf
CAE1L
CAES
CAES
CAE?
ChAE?
CnER
CAEE
CAFQ
CAF2
CAF 4
CAF&
CAF®
CAFB
CAFE
CED1
CHOA
ChHO?7
CRO8
CRO9
CROA
CROC
CEOF
CE11
CR13
CB15
CE17
CE1A
CE1E
CEIC
CRIF
CE20
Ce23
CR2S
CED28
CE2R
CR2E
CE31
Cpaz
[k}
CR3S
CR37
CRIA
CE3C
CRIF
CL42
tKAa4
CEA7
CEAQ

MOTOROLA ME3SAM

0240 CHF A
F8 REQ
0230 Lbx
o0 LA A
01 LOA B
iF CHF A
04 BNE
Fg CHMF R
bR EBEN
0243 CKIDL1 LDX
00 CHF A
oF ENE
01 CiF B
ok ENE
0190 LOA A
40 ORA A
0190 STA A
coDk JHP
0193 CKIDLI STA A
0229 LDA A
CKIDL4 INX
INX
DEC A
FE ENE
0193 LDhA A
090 CMP A
42 BNE
01 CHF B
3E ENE
0229 LI'A A
ASL A
cLc
0244 LA E
ARBA
0243 LbA E
00 ADlC R
0244 STéH A
0243 STa B

C170 CKILLB LItX

0223 LI A
04 CRID1Q BEQ
THY
DEC &
Fhy ERA
01921 CRIDLS LUA A
090 DRA 4
0191 STa A
0229 LT
o¢g SHE
naIR? ST i
03 BEH!
cenr JitE

CROSE-ASBMULER FAGE 23

WIHt?
CrIDta
FIN GET EECY, FRAME.
[ X4
19X
tIDLEO TOLE CHARACTER FOUIMND?
CrInt 1 IF YEE, JUNMP 10 CKIDLD
SIDLEL
CRIDLD
LEKFFTR LOOKUF FRAME MATCH THE RECEIVED FRAME®?
0rX IF YES:y SET THE *EXTRA LULES®" FLAG.
CKIBL3 IF NO» DETERMINE IF MESSAGE 1S MISGKING,
1¢X
CKIDLY :
ERRORS "EXTRA IDLEE®* FLAG SET.,
$£X01000000
ERRORS
TLFSAL
TEMF FEEK AHEAD RBY *IDLCNT® INTO LOOKUF TAERLE.
IDLCHT
CKIDNA
TENF COMFARE LOOKUF FRAME 10 RECV. FRAME.
QX
CKIDLS
1Y
CKIILS
InLCMl [OUELE IDNLE COUNT.
\NEX. TDLONT = 8 / LKFPTR = $COFé "
LKFFTR+1 \ UFDATE LLKFFTR RY 8 X 2 = 14 = 410 N
N\ LOWER RYTE = $F& + $10 = $04/7C = 1 \
LEFFTR UFFER BYTE = 360 + O + 1 = 21 N\
k£ AN LEPFTR = €C104 *
LEFFTR+1 e e e+ e i o e e e
LKFFTE UFDATE LOOKYP FOINTER DY TWO TIMES IMLE COUNY.

ETHLMES SET
OFFSET
CRInLS

AFFROPRIATE

UFNATE INDEX FOINTER TOQ

21 § () B
ERRORS11

EFRUREH]

TRLCMHT SURTRACY 3 FROM THE
L IF STILL FOSITIVE, GET
e MEST "HICSIMRE HEREREE”
TR .
TLESAY

"HESSAGE MISSIMG®

EFROR(S .

NEXT MESSAGE.

IDLE COUNT.

THE
ERROR
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1 MODE

¢c1123
01124
91125
01126
01127
01128
01329
01130
1131
51132
01133
01134
01135

T 01138

01137
01138
01139
01140
01141
01142
01143
01144
0114%
011454
01147
01148
¢114%7
01150
01151
01152
01153
21154
01135
2115¢
01157
01158
01159
ND1140
01141
01152
01143
01144
01145
1144
01147
01158
01149
0n1170
01171
01172
01173

01174

CEAC
CRAL
CES0
CES2
CRSS
Cuss
CBSE
CERSD
CRSE
CRSF
Ché1
CRé4
CRSS
Crse
CR&C
CRELE
CE71

CRe9
CE?A

CE9C.

CE?F
CEAL
CRA4
CEA?
CEBA®
CEAC
CRAE
CBE1
CBEZ
CRES
CHEB
CEEA

MOTOROLA MEBEAM

c177
ES

ccic
179

0"‘1‘

04

0191
00

01t
2190

0190
ccic

CEInLY 1Ny
CFX
ENE
JHF
CKINLS LDY
L1
CKIB13 EEQ
1Y
DEC
ERA
CRID12 LDA
CRA
£7A
LA
ORA
s7A
JHF

i

>2>2>>2> >

CROSE~-ASCM

ETEILNSGH?
CRIDL &
EXIT
FTRLNMSG
OFFSET
CKILI2

CKIDL3
ERRORS+1
X
EFRROFELHL
ERRORS
$21000000
ERFORE
EXIT

RILEFR FAGE 29

SEY AFFROFRIATE
"HISSTMNG MESSAHGE® FLAG.

SET “PANIC® FLAG.
4]

RFXKRRRLERRRKRAKEXRRREXER  PATA CHECK kX KKEXKERRXKRXKLRRKKX P KA S

3
¥
X

THIS ROUTINE TDENTIFIES THCORRECT MESSAGES,

132233303 338388320320 R e s R 2t iRt st st s st s i by

CKUATA JSE
Lox
STh
LA
REQ
LaA
CHF
BHE
LDA
CHP
REQ
CRIAT2 LDX
LI
CKDATB REQ
INX
LEC
ERA

. CKDAT? LDA

OFN
ETh
LA
Al
CKDIAT? CMF

BHI

LIrx
L Ity
LDy
LY
CMF
BHE

> > >

I

[

MTYFE
LEFFTR
TENP
OFFEEY
CKDATY
0sX
TRELTXR
CEDAT2
19X
TELTXD+1
CKIATA
#TELMSG
OFFSET
CRIAT ?

CKDATY
ERFORSH2
¥

ERRORS4D
FRINtL

[ &}

WINt]
CRPATS

[ &)

2sX

KR
LEFPTR
X

CREATR

NETEEMINE CURRENT MESSAGE REING VARIFIED.

IF THE FROBLEM IS IN VARIFYING THE
FIRST MESSAGE, Gf) TEST IF IT I8 MISSING,
IS THE LOOKUP FRAME AN IDLE CHARACTER?
TF YESy TEST WHETHER A STATUS MESSAGE
HAS BEEM INSERTEL BETWEEN TWD SEARCH
MESSAGES.

IF HOT, SFT AFFROFPRIATE ERKRORS.

UFDATE INDEY FOIMTER TO NEXT MESSAGE.

SET AFPROFRIATE INCORRECT
REFORMNATTEDR HESSAGE ERROR.

YERTFY THAT THE NEXT RECEIVGED FRAME
IS AVAILABLE REFORE ATVTEMFTING 0
COMFARE THE FRAME T ITS AGSOCIATER
LOOK UF FRAME.

FEEK AHEAD &1 NEXT RECEIVED FRAME.

COMPARE IT TO HNEXT LOOFUE FRAKE.
IF THEY DD HDT MATLH-
SET "FANICY FLAG,
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1 MOLE MOTOROLA Mé8BSAM CROSS-ASSMBLEKR FAGE 30

01175 CERC E1 03 CHF B 3sX
011746 CRRE 24 03 ENE CKDATZ

01177 CHCO 7E CAOt JHF TLFS64

01178 CEC3 B& 0190 CKDAT3 Lba A ERFORS *FANIC® FLAG SET TO 1,

01179 CRCé BA 80O ORA A $%10000000 '
01180 CHC8 B7 0190 STA A ERRDRS

01181 CECE 7E CCIC JHP EXIT EXIT ROUTINE.,

01182 CBCE Bé 0193 CKI'ATL LDIA A TEMF FPEEK AHEAD INYD LOOKUF TAELE AT

01183 CED'l Al 10 CHP A 14, NEXT MESSAGE HEADER AND COMFARE
01184 CED3 24 BB BHE CKDAT2  TO CURRENT RECEIVE FRAME. IF THEY MATCH
01185 CEDS E1 11 CHP B 174X SET ERRDR °*MESSAGBE 1 MISSING®.

01184 CRD?7 24 B? BMNE CKDAT2

01187 CED? Bé 0191 LNA A ERRORS+1 ERROR *MESSAGE 1 MISSING® SET TO 1.
01188 CBOC BA C170 ORA A TBLMSG

01189 CEIF E7 0191 STA A ERRORS+1 .

01190 CEE2 E& 0244 LDA A LKPPTR+1  UFDATE LOOKUF FOIMTEK TO NEXT MESSAGE.
01191 CBE5S F& 0243 LA B LKFFTR

01192 CREB 8F 10 ARL A 214

01193 CEBEA C9 00 _ AC B 320

01194 CREC F7 0244 STA A LKFFTR#1

01195 CBEF F7 0243 STA B LKFFTR

011556 CEF2 7E C9DE Jue TLFS41

01197 CEFS5 08 CKDATA INX . UFDATE LONKUF POINTER.

01198 CEFé 08 IHX

01199 CHF? FF 0243 STX LKFFTR

01200 CEFA Aé 00 LA A 0sX GET LOOKUF FRAME,

01201 CEFC E& 01 LDA B 15X . IS LOOKUP FRAME AN IDLE CHARACTER?
01202 CEFE Bl C000 CMP A TBLTXD  IF YES, UPDATE LOOKUF FOINTER AND
¢1203 CCO1 24 0S5 EME CKNATS  CHECK MEXT FRAME FOR IDLE,

01204 CCO3 F1 COO1 CMF B TELTXD41 IF NDT: TFST FOR DATA MATCH,

21205 €CO4 27 ER BEQ CEDATA

01204 CCOB FE 023D CKDATS LBX RIN

01207 CCOR Al 00 CHMF A 0rX

01208 CCOD 24 07 EHE CKDATS

01209 €COF E) 01 CHF B 1+Y

01210 CC11 24 ¢3 BNE CKDIATS

01211 €C13 7E CY?DR JiF . TLFSé1

01212 CC16 7C 0225 CKLATS INC OFFSET

01213 CC1% 7E CEYO N1 CEDAT2

01214 KREERARERRKRRRREXRANEAY EXIT ROUTINE  SEXEXEERXLEXREREERNKER
01215 CC1C OF EXTT SET BISARLE INFUT INTERRUFRTS.

01214 CC1D B4 O1F9 - LA A SCRTCH  TESY FORE LDOF 1.

01217 CC20 27 04 REQ LS

01218 CC22 B& 5804 LIy A FIAFEY  DETERMINE CURNMENT

G1219 CC25 AR ASt o DIsG. LOOF IN USE.,

nE220 CL24 2% 21 PCS TLES

61221 CC28 Fé 0190 TLFS  LTA B ERFOFS 1 0Os0 EFFOFS TH STATUS FILE.

01222 CC2K 7 018a €14 STATHGYD

1223 CC2E 17 THA

01224 CC2F F4 0191 LI & EREORGEHY

01225 LI F7 018K STH B STATUSHS

01224 CCUY R Ak
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1 MODRE MOTOROLA HMS$BSAM CROSS-ASSMBLER FAGE 3

01227 €C36 F6 0192 LHA B ERRORS+? . '
01228 CC39 F7 018C SiA B STATUSTA
01229 €C3C 1K ARA UFDATE SYSTEM STATUS
01220 CC3h 27 29 REQ EXIT1 IF ERRORS NCCURED,
01231 CC3F Bé 0188 LBEA A STATUE  FAILURE IN SURY, CHANMEL #1.
01232 €CA2 BA 40 ORA A - £3X01D00000
01233 CCA44 R7? 0188 STA & SlaTud
01234 ©C47 20 1F ' ERA EXITI
- 01235 CCA9 Fé 0190 TLPS LDIA B ERRDRS  LOAD ERRORS IM STATUS FILE,.
01236 CCAC F7 018D STA B STATUSHS
01237 CCAF 17 TEA
01228 CC50 Fé& 0191 LbA B ERRORS+1
01239 CCS3 F7 018E STA B STATUSH4 ;
01240 CCS6 1W AkA !
01241 CC57 Fé 0192 LA B ERRORSt2 {
01242 €CSA F7 O01BF STA B STATUSH7 !
01243 CCSD 1R ARA UPDATE SYSTEM STATUS -
01244 CCSE 27 08 REQ EXIT1 If ERROKS OCCURED, g
01245 CC40 BS6 0188 LDA A STATUS  FAILURE IN SURY, CHANNEL #2.
01244 CCs3 8A 80 ORA A $%10000000 -
01247 €C65 k7 0188 STA A STATUS
N1248B CC68 7F 0222 EXIT1 CLK TXFLAG [DISAELE DATA TRANSMISSION.
01249 CC4B 86 FF LA A #$FF SET CONFIGURATION CONTROL.
01250 CC6D B7 S80A STA A FIAFE2  BACK T0O NORMAL OFERATION.
01251 CC70 84 02 -LDA & §%00000010 INDICATE TEST LOOF
01252 €CE72 R7 S80C STA A SYSMHDN 1S FINISHED,
01253 CC75 Hé 0199 LoA A SCRTCH  RECALL SAVED MENU,
01254 CC78 39 RTS
01255 P 1322383323 33 et s st 222 st eI IR It E RIS IS TR S ST S22
01254 FRAXXEEARRRAXALERETKR  SUBROUTINE  (UFDATE) XXk kkd Xy kxfayney
01257 1322888883337 2232 12882222 3 I3 2s3 2222722 S22 ¢320F23333
01258 ¥
01259 ¥ THIS ROUTINE UFDATES THE RECEIVED DATA BUFFER READ POINTER
01240 ¥ AND COMFARES IT TO THE UFFER ADRDRESS OF THE RECEIVE BUFFEK.
01261 ¥ IF THE READ FOINTER EXCEEDS THE UPFER ADDRESS AN *INCOMFLETE
01242 ¥ SEARCH® ERROR TS SET AMD THE ‘EMD OF BUFFER® FLAG IS
012613 ¥ RAISED 70 IMITIATE TEEMINATION OF THE TEST LOOF.
012461 4 .
N1245 TERREOKK RN AR R R R RO KRR KOO R OO DR R KR KRy ¥
01256 CC79 B? 0194 UFDATE STA A SCRTICHH! SAVE ACC "A* DATA.
01247 CC7C FE 023D LOX RIN UFDATE RECV. LATA
01248 CC7F 0B MY RUFFER REAT POINTER.
01269 CLBO 0B THX )
01270 CC81 FF Q23D GTX RIM
01271 CCBA K6 023D LtA & FRIM END OF RECETVUE DATA BUFFER?
01272 CC87 Ry 0238 CHE N EMRIN IF MOT: RETULRH FEOM SUBRQUTINE.
01271 CCBA 22 OF BHI UFTIATL IF YES: SET 'Eill OF BUSFER®
o1274 €CC3C 2¢ 09 RHE HEDATZ  FLAG AND SET "INCONMPLETE SLARUH®
91275 CCBE E& O23E LDa A RINEY ERINR .
Q1278 CC91 RY 0273 CHFEOS ERDTHE
21277 Crea 22 04 EHT SRR
Q1278 0094 B 0194 UFDAT2 LA A SCRTCHED RECALL SAUEDR ACC *A* DATA.
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EQUIPMENT INSTALLATION.

Four installation cables are provided with tne serial data reformatter
equipment. All four cables are identical with connecters compatible
with <the 25-pin cinch connecters used By the Mode 5 and the modems.
These cables are used to install the reformatter between the Mode S5
surveillance output ports and the modems.

Figure E! shows the Mode S/terminal automaced test facility (TATF)
modem configuration prior to and after the installation of the serial

data reformatter equipment. The procedure - to install the equipment
is as follows:
‘ 1. Remove the lower back panel on unit 14 of the Mode 5 sensor.

2 Refering to figure El1 disconnect cable 14W4P1 (14A2A1J1) at
the TATF surveillance channel #1 modem. '

3. Connect one end of an installatian cable to cable 14W4P1.

4 Connect the remaining cable connecter to the reformatter’s

cthannel #1 Mode S plug.

Connect a second installation <cable to the reformatter’s

channel #1 modem plug.

6. Connect tha remaining cable connz2ctar to plug J1 at the TATF
surveillance channel #1 modem.

7. Repeat steps 1| through & for cable 14W3P1 (14A4A2J1) to
install channel #2 of the reformatter.

8. Plug the power cable into the same aAC power phase supplying
the modems. -

Ne

EQUIPMENT OPERATION.

After the serial data reformatter equipment 1is correctly installed
set all +the address switches and the address mode control switch to
their decwn position te place the simulation and diagnostic module
(SDM) address bus under microprocessor contral. Then set the ON/OFF
power switch to its ON (up) position and deoress the system reset
button. Both channel monitors should display a3 hexidecimal 10 indi-
cating that the channels are not synchronizea to the Mode S surveil-
lance data stream and that the SDM monitor should be cleared. 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 "O" to its wup position. The remaining address
switches should Temain in their down position. The SDM monitor should
respond with all LEDs turned on 1indicating that the instruction has
been raad. Once the monitor has indicated that 'the instruction has
been rsad adddress switch "0O" may be set to its down position. The
instruction 1is executed when the display goes off. The reformatter
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. If address switch "0" remains up, the SDM
monitor will continue to flash on and off every four seconds. The
equipment, however. will remain in the normal mode.

The reformatter, also, may be placed in the normal aperating mode by
running any of the test programs. At the completion of any of these
programs the reformatter is automatically placed in the normal mode
of operation.
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MODEMS
: 14W4P1 Jii 1J3 14WBP2
MODE § |——-———- - >o=-{CHAMNEL | -2 —mm e
SENSCR ¢ (14A2A1J1) i #1 H (14A2A1J3)
H 14WAP2 J1} 143 14WIP2
e ——— e e e e e e >3- CHANNEL | =22
! (14A2A2J1) Po#2 H {14A2A2J5)
A. Normal Mode S/TATF MODEM Configuration
————————— _ REFORMATTER o TATF i
! 14W4P1 {CHANNEL #1! MODEMS
MODE S |—-=—- > >>—-1MODE S ; Jid {J3 14UBP2
SENSOR ! {144a2Aa1J1) H MODEM | -2 ==—===— 33— 1CHANNEL | =0 =—m e
- i H ; ) N 31 ! (14A2A1JT.
' 14W4AP2 {CHANNEL #2! ! !
H > >>-1MODE S H ) Jid 1JS 14UW9P2
1 (14A242J1) ; MODEM!{ -0 ——=—m——— >>=1CHANNEL | =20 ~—=———=m—=—-
! ! H T 82 ! (14A2A2JU3
H :
B. Mode S/ARTS II1IA Test Configuration
Figure EL1. Serial Data Reformatter Equipment Installation
L3OC. (HEX) LOC. (HEX)
01 i 0 - 1F SDPM input data buffer
H Random i 20 - D3 Channel #1 input data buffer
i Access { D¢ - 187 Chanrnei #2 input data buffer
{ Memory 1188 - 18F System status file
H H
/ /19C - 21B Transmit file
/ /
3FF ! :
4001 i
/ NOT /
/ USED /
37FF! H
58001 PIA‘s i 38003808 Peripheral Interface addresses
s$80C! 1580C SDM Mcnitor
380D ! H
/ NOT /
/ USED /
CBFF i
CQQo! 1CO00~CO7F Data Transmit Table #1
i {COBO-COFF Data Transmit Table #2
: Read {C100-C16F Data Look Up Table
/ Only /
/ Menary /
L] 13
CFFF! H
D000 i
/ NOT /
/ USED /
FFFF i }

Figure EZ2. Overview of SDM Memory Map
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Test mode - DBefore 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. I+ this switch is in its down position the micro-
processar has control over the address bus. I+ this switch 1is in
its up position the operator has control over the address bus via the
146 SDM address suwitches.

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 1is in its wup position the SDM address
switches are used to inspect the content of the SDM’s memory. The
data at the location selected 1is displaued on the SDM monitor.
Figure E2 shows a brief overview of the SOM memorTy map. Refer to
appendix D for further details on the test programs and data files

I+ the address mode control switch 1is set to its down position the
lower 8 address switches are used by the operator 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 O ~ 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 15 selected. In this mode
switches 2 through 7 are not used. I# placed in the up position the

test modes is selected.

Switch 2 - If switch 1 is up, this switch selects the verifica-
tion routine check test when in its up position. Switches 3, &, and
and 7 select the fault message for this routine. If switch 1 is down.
this switch selects the by—-pass mode of 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 3, -7 and 7
selects the one message in data transmit table #1 to be transmitted.

Switch 4 -~ This switch selects the status dissemination check
Toutine when it is in the up position. Switches 3, &, and 7 select
specific information for inspection while this routine is rTunning.
Refer to table El for more details on what information is displayed.

Switch $ = This switch selects the SDM verification routine when
placed in the up position. Swicthes 2, 3. and 4 must be in their
down position.

Switch & - This switch selects the channel#i verification routine

when placed in the up position with switches 2, 3, and 4 temaining
in the down position.
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TABLE E1. DEFINITION OF SDM ADDRESS SWITCHES

DDRESS DEFINITION OF INSTRUCTIONS
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rr———

(VR (ol (]

1
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Mode
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Switch 7 = This switch selects the charnel#2 verification routine
when placed in the up position with switches 2, 3; and 4 remianing in

the down position. Note +that the serial data reformatter equipment
may be completely cerified by setting switches 5. & and 7 to their up
position with switches 2, 3, and 4 remaining in their down position.
The three routines will he executed in scquential order. At the

complation of all three routines the over ail status of the equipment
is displayed.

SDM Moniter - The SDM monitor consists of 8 LEDs which provide means~— -
to inzpect 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. I# the address mode con-—
trol switch is in its down position the SDM moniter provides an account
of the equipment on line. While a test program is running the LED
corresponding to the switch selecting the program will be on. i.e..

if switch 9 1is in its wup position selecting the SDM wverification
rouyitne, the LED labled "D5" will be on. In addition, the LED "Di*
will be on indicating that the SDM is in the test mode.

The +following procedures are used to certify the serial data
reformatter equipment prior to conducting a test. This 1is accom-—
plishad by running the three verification routines.

First presat all the SDM address switches to their down position to
prevent accidentally selecting an incorrect test mode. Then set
switches 3, b, and 7 to their up positiocn to select the 5VR. CYR~-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 SDM monitor should immediately indicate that the instruc—
tien has been read. After a two second pause the three routines will
be executed in secceeding order as shown on the monitor. The status
of 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 1if the reformatter passes all three Toutines.
The monitor will display the first byte of the system status file if
any of the routines fail.

The system status file 1is presented in table E2. This file contains
2ight bytes labled Status+0 through Status+?7 as shouwn. 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+0 contains the general status of the reformatter and
specifies which verification routine failed. Status+l contains the
status of the SDM. The2 next three bytes consists of specific condi-
tien flags on channel #1 and the +final three bytes consists of
sp2cific condition flags on channel #2. I# 2 problem is detected the
file inay be inspected by setting the address mode control switch to
its wup position and selecting the apprepriate address via the SDM
switches. The error information will be displayed on the SDM monitor.
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TABLE E2. SYSTEM STSTUS FILE

"CURRENT CARD STATUS"

STAaTUS+0 (188 Hex. )

57

PROBLEM IN SURVEILLANCE REFORMATTER CHANNEL

De - PROBLEM IN SURVEILLANCE REFORMATTER CHANNEL

S - PROBLEM IN DIAGNOSTIC/SIMULATION CARD!

b4 - NOT USED

p3 - "

32 - 1

DT - "

Do - SOFTWARE ERROR INTERRUPT! (SWI)
STATUS+1 (189 Hex. ) "DIAGNOSTIC/SIMULATION CARD"

D7 - NOT USED

Dé —— "

DS - "

b4 - "

bz - INCORRECT DATA RECEIVED!

p2 - INPUT BUFFER OVERFLOW! .

D1 - IDILE CHARACTER LOCKUP ONLY!

po - IDLE CHARACTER LOCKUP DID NOT GCCUR!
STATUS+2 (18A) {STATUS+3> {18Dr "CHANNEL #1" <{"CHANNEL #2"}

D7 - PANIC FLAG!

e - EXTRA IDLE CHARACTERS!

DS - MISSING IDLE CHARACTERS!

D3 - IDLE CHARACTER INCORRECT!

b3 - TEST TERMINATED BEFORE COMPLETION!

b2 - INPUT BUFFER OVERFLOW!

pr - IDLE CHARACTER LOCKUP ONLY!

poe - IDLE CHARACTER LOCKUP DID NOT QOCCUR!
STATUS+S (18B) {(STATUS+6Y {13EX "MISSING MESSAGES"

b7 - STATUS MESSAGE (INDICATOR FLAG ONLY)

De -~ BEACON MESSAGE #2

D5 - SEARCH MESSAGE #2

D4 - SEARCH RTQC MESSAGE

b - SEARCH MESSAGE #1

p2 - BEACON MESSAGE #1

D1 - BEACON RTQC MESSAGE

po - ATCRBS CPME REGULAR BEACON MESSAGE
STATUS+4 (18C) {STATUS+7> {18F2 "INCORRECT MESSAGES”

D7 - STATUS MESSAGE

D& -~ BEACON MESSAGE #2

DS - SEARCH MESSAGE #2

D4 - SEARCH RTQC MESSAGE

D3 - SEARCH MESSAGE #1

D2 - BEACON MESSAGE #1

D1 - BEACON RTQC MESSAGE -

Dg - ATCRBS CPME REGULAR BEACON MESSAGE
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	PURPOSE. 
	The intent or this document is to provide a functional description o~ 
	se~ial data rero~matte~ equipment, and· to enumerate it's capabil­
	the 

	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
	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 scan­to-scan uncor~elated ~eports f~om the Mode S sensor and perform all t~acking functions. In the second phase. hardware and software en­hancments will be developed to allow the ARTS IIIA to take advantage sensa~ data and the disc~ete addressing functions de~ived from the Mode S. The ARTS IIIA will also re
	of the more accurate 

	The T&E ef-Fort scheduled to beg~n J_anurary 1983 will .Pocus on evalua­sit~ 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 require­ments it would take a substantial programming erfort to do so. In addition, it 
	ting the initial interface between the Mode S 

	The serial data reformatter equipment modif1es the current surveil­lance 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 implementa­tion 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
	1 
	\ 
	will be disseminated each scan at predetermined positions. In addition, status messages will be disseminated at random inter­vals to the ARTS IliA to deminstrate sy~tem software recognition. 
	RELATED DOCUMENTS. 
	a. 
	a. 
	a. 
	DABS/ATC Surveillance and Communications Message Formats, .FAA-ER-80-14, April 1980. 

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



	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 r~ceive and send serial 
	serial data reformatter equipment will 

	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 retransmis­sion. 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 cabl
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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 i
	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 serial­to-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 e
	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 peri
	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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	FIGURE 3. SERIAL DATA REFORMATTER CHANNEL BLOCK DIAGRAM 3A 
	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
	indicating a complete message is stored in 

	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 in figure 5. When the OSR receives an output service request it first determines if data is available in the output buffer. If the buffer contains data the ne1t shi~t register and shifted out. If the output buffer is empty an idle character is loaded into the output shift register. 
	available frame is loaded into the output 

	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> 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, 
	report into regular CD-2/ASR-9 formatted 
	-

	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 outou~ a special beacon strobe reformatt~r equipment. The BRRR will recognize this message as a signal to immediately output a beacon RTGC message. 
	aircraft. Also the Mode S sensor will 
	message to the 

	b. 
	b. 
	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 mess

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

	d. 
	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. th~esholds are set to allow one status message to be transmitted for every 128 surveillance messages. 
	The 

	SIMULATION AND DIAGNOSTIC MODULE <SDM>. The purpose of the SDM is to assist in debugging the serial data reformatter equipment during fab­rication and later as a veri;ication tool prior to each test. This 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. 
	module can verify the operational status of 
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	===============~=======================;======================== 
	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 
	5B 
	\ BIT: 12 11 10 9 8 7 6 s. 4 "3 2 1 0 \ FRM \ X X X X X X 1 0 
	1 1 1 0 
	I 

	... 
	... 
	I 

	IN ODD:
	I 
	1 lTESTl MESSAGE IDENTl 3/A c IDNTl R/R;7700 7600: FAA I RDRIPRTY' 
	I I I I I 
	I I
	0 1 1 0 I X X X I X i X X I 1 1 
	I
	OUT: • ODD I TEST I MESSAGE I DENT·: 3/A c IDNTl R/R;7700 7600: FAAl AF lPRTY 
	:=======================================;========================
	MSB = 129 NM. 
	IN I ODD 
	-----------------------> lPRTY
	2 
	,. 
	RANGE 

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

	MSB = 32 NM. LSB = 1/64 NM. 
	OUT: : ODD 
	.. 
	~----------------------------------------------> lPRTY
	RANGE 

	:=======================================;========================
	lLSB = 1/128 NMI MSB = 180 IN l ODD' 
	<--------------AZIMUTH ---------------> lPRTY 
	3 
	·(--RG --:> 

	MSB = 180 LSB = .088 
	OUT ; : ODD 
	AZIMUTH ----------------------> lPRTY
	<----------------------

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

	I
	IN CODE: : RLAY; 1 1/2: 1/4l 1/8: ODD
	I 
	4 AZ ----> l~ONF TRANI FTFIMODE; TIS ----> lPRTY
	<-----<:---
	-

	I I
	\ 

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

	I 
	I
	OUT 1 1/2; 1/4: 1/81 R/Ll MTI l ODD 
	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 
	5C 
	\ 
	\ 
	\ 
	BIT I 
	12 
	11 
	10 
	9 
	8 
	? 
	6 
	5 
	4 
	3 
	2 
	1 
	0 

	TR
	\ 

	FRM 
	FRM 
	\ 

	TR
	1 
	1 
	1 
	0 
	1 
	0 
	0 
	0 
	0 
	0 
	1 
	0 

	TR
	IN 
	I . I 
	ODD I 

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

	TR
	1 
	I I 
	1 
	1 
	0 
	I I 
	1 
	0 
	0 
	I I 
	0 
	i 
	0 
	0 
	I I 
	1 
	I I 
	1 

	TR
	OUTl 
	I• I 
	. 
	I I 
	ODD 

	TR
	: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 
	I 
	IIN 56 NAUTICAL MILES ODD 
	<---------------------------------~------------) 
	2 
	RANG5; 
	lPRTY 

	1 1 1 0 0 0 0 0 i 0 0 0 0 
	I
	OUT 56 NAUTICAL MILES ODD
	I 
	<---------------------------------------------) 
	RANGE 
	lPRTY 

	================================================================ 
	0 0 0 1 0 0 0 0 i 0 0 0 0 IN l ODD 3 <--RG --> <-------------AZIMUTH ----------------) lPRTY 
	i 0 0 0 0 OUTl 180 DEGREES l ODDI 
	1 0 0 0 0 0 0 0 

	AZIMUTH ----------------------) IPRTYI
	<----------------------

	t================================================================: 
	I I I
	0 0 0 0 0 0 I 0 0 i ·x X X X
	I 
	' 
	I
	IN LSB . 044 ICODE I : RLAY; 1 1/21 1/41 1/8 ODD I
	I 
	= 

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

	' 
	OUT 1 1/2; 1/4 1/81 R/Ll MTI ODD I RUN LENGHT -:-----) <----TIS ----) IFLAG IFLAG 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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	R£ F OR.;vtATTIA)G 
	Ro CA./ 1;VE 

	TR
	~ 5E 


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

	FRM \ 
	I
	0 1 1 0 0 0 0 0 0 0 1 1
	I • 
	I I
	IN ODD
	I I 
	1 I TEST I MESSAGE IDENTl s s s s s s FAA RDR PRTY 0 0 0 1 1 0 1 1 0 0 1 1
	I 

	I 
	I·
	out: ODD
	I 
	-. 
	TESTI SEARCH HEADER FAA AF PRTY 
	1 

	=======================================·;========================
	MSB 128 NM. 
	= 

	; ODD 2 RANGE lfRTY
	IN 
	I 

	----------~------------> 
	<:-----------------------
	I 

	MSB = 32 NM. LSB = 1/64 NM. 
	I
	OUT ODD RANGE IPRTY
	<----------------------------------------------> 
	<----------------------------------------------> 
	I 

	=======·===============================;========================
	LSB = 1/128 NMI MSB = 180 
	IN I ODD 
	<---------------AZIMTUH --------------> 
	3 
	<--RG --> 
	IPRTY 
	1 

	MSB = 180 LSB = .088 
	OUT I ODD
	• AZIMUTH ----------------------> 
	<----------------------
	IPRTY 

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

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

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

	I I I I I
	0 I 0 0 X X X r X X ; X X I 0 0 I
	\ 
	I 

	I I
	OUT ICORRI 1 1/2; 1/41 1/81 MTH ODD
	I I 
	I 
	I
	AIMS I s IFLAG I GT CONF <----TIS ----> s lFLAGlPRTY 
	:=======•===============================;===s==================== 
	IN I ODD 5 <------DOPPLER #1 -----~ <------DOPPLER #2 -----:> lPRTY 
	OUT: lEVEN 
	IDLE -----------------------> IPRTY
	<------------------------

	:=-===·=================================;======================== 
	IN I ODD 
	6 <------------------------SFN ------------------------> IPRTY 
	OUTl lEVEN 
	IDLE -----------------------> IPRTY
	<------------------------

	:=======================================;======================== 
	X X X X X X 0 1/01 1 0 IN l ODD: 7 GT <----CONF ---> : FTFl GF s lPRTYl 
	OUTI ; lEVENI ·(------------------------IDLE -----------------------> IPRTYl FIGURE 12. MODE S SEARCH REPORT AND CD-2/ASR-9 SEARCH REPORT FORMATS 
	5F 
	\ 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 
	I 
	I
	1 0 0 1 0 0 1 0 0 0 1 1 
	OUT I ODD 
	ITEST SEARCH RTGC HEADER ----------::;... FAA I AF PRTV 
	<--------

	:================================================================ 
	1 1 1 1 1 1 1 1 i 1 . 1 1 1 IN MSa = 128 NM. : ODD 
	2 <----------------------------------------------) 
	RANGE 
	lPRTV 

	1 1 1 0 0 0 0 0 i 0 0 0 0 OUTI MSB = 32 NM. LSB = 1/64 NM. l ODD RANGE lPRTV
	<---------------------------------------------->
	:================================================================ 
	1 1 1 : 0 0 0 0 0 i 0 0 0 0 IN ILSB = 1/128 NMI MSB = 180 DEGREES : ODD 
	<--------------AZIMUTH ---------------) 
	3 <--RG --> 
	lPRTV 

	0 0 0 0 0 0 0 0 ; 0 0 0 0 OUTI l ODDI 
	AZIMTUH ---------------------> IPRTYl 
	<-----------------------

	:===============================================~================: 
	I
	I
	X 

	I 0 X X i X X X 
	0 
	I 


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

	\. 4-<-----AZ ----->I AIMS I s <---TIME-IN-STORAGE ---> lPRTVI 0 0 0 0 0 0 X X i X X 0 0
	'~ 
	I 

	I 
	f
	OUT I 1 1/2; 1/4 1/81 ODD I
	I 
	I .
	RUN LENGTH ------_/'' <----TIS ----> s s lPRTVI
	<------

	I 
	!=============z=================================~================' 
	IN : ODD 
	5 <------DOPPLER #1 -----:> <------DOPPLER #2 -----> IPRTY OUT: lEVEN 
	IDLE -----------------------> lPRTV
	<------------------------

	:=======================================;========================: 
	IN : ODD: 
	<----------------------------------------------> lPRTYI 
	6 
	SFN 

	OUT: lEVEN 
	IDLE -----------------------> :PRTY
	<------------------------

	========:==============================;======================== 
	0 0 0 0 
	IN I ODD 
	____ 

	.,/.. 7 GT <---CONF ' FTF: GF s s s S lPRTY 
	OUT :EVEN: <------------------------IDLE -----------------------~, : PRTY: 
	FIGURE 13. MODE S SYNCH MESSAGE AND CD-2/ASR-9 SEARCH RTGC MESSAGE FORMATS 
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	I I
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	-I
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	Control <CC> 
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	< 8 BITS >I <TMS2114> 
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	I 
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	< 13 BITS -.
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	\-----------------------1 REG. 
	B 
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	s PERIPHERAL 
	1--------\ 

	< 8 BITS > INTERFACE <================ 
	\ 

	·~./ 
	\--------1 
	\--------1 
	ADAPTER 

	< MC6821 ) -----------------------\ PIS 
	13 :ITS >: :-----------------------/ REG. 
	~----------------
	-

	-----------\ : *--------
	PERFORMANCE 
	-

	a BITS >I MONITOR :<================
	<LED DISPLAY> v · : Serial Data Output 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 ~ither the normal mode. tne by-pass mode. or the test mode of operation. In the normal m~de the channels are confi­gured 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 Mod
	operator can select 

	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 appro­priately 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. Each program transmits a predetermined data set either to a channel or back to the SDM, and receives returning data. The data received is then compared to a data set that is expected. Program listings for the SDM are provided in appendix D. 
	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. 
	tent. 
	tent. 
	Table 
	3 
	lists 
	the 
	messages 
	along 
	with 
	their 
	changes 
	in 

	the 
	the 
	order 
	in 
	which 
	they 
	appear 
	in 
	the transmit 
	set. 
	This 
	set 
	is 

	used 
	used 
	only 
	by 
	VRC. 

	TR
	6 


	\ 
	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 Mes~age Second Regular Search Report -. Second Regular Beacon Report 
	Azimuth Synchronization 

	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 ~eport 
	Second Regular Beacon 

	Table 3. Transmit Data Set #2 
	Mode S Message Tuoe Idles preceeding Weather Message ATCRBS CPME Report/Frame 4 bad parity Spec ia1 Beacon Strobe Messaae/Di f!fl. t ime-in-storage 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. 
	1. 
	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 s

	2. 
	2. 
	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 
	Status Dissemination Check -The 


	3. 
	3. 
	SDM Verification Routine -The purpose of the SVR test is to verify the operational status of the SOM. The routine accom­plishes this by transmitting t~e first 2 blocks of transmit data set 1 through the parallel-to-serial register and immediately receiv­ing 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. 
	4. 
	Channel #1 Verification Routine -The purpose of CVR-1 is to verify the operational status o~ channel #1. The routine accomplish­es 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 no


	'· Channel #2 Verification Routine -The CVR-2 verifies the opera­tional 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 basicall~-the same as the channel verifi­cation 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 
	programs. This program is 

	8 
	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 messag~. The second reason is to exercise various fault determining rouitnes of the verification programs, such as. identifying missing messages or identifying incor­rectly formatted messages. 
	data stream after receiving an illegal 

	SDM SCENARIO SOFTWARE. One target scenario routine is currently -• ~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
	available. The purpose of this scenario 
	-
	beacon reports and/or. the search 

	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 ~he ARTS IIIA. A beacon RTGC report or a
	CD-2/ASR-9 format and then disseminated to 
	in isolating internal hardware and 
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	APPENDIX A 
	BASELINE FORMATS FOR THE MODE S/ARTS IliA INTERFACE TESTS 
	A-1 
	-2
	-

	Hay 18, 1982 REVISION-! 
	Hay 18, 1982 REVISION-! 
	Hay 18, 1982 REVISION-! 

	BIT CNT 
	BIT CNT 
	: 
	12 
	11 
	. 10 
	9 
	8 
	7 
	6 
	5 
	4 
	3 
	2 
	1 
	o
	-

	: 

	):> I N 
	):> I N 
	-PLD CNT 1 2 3 4 
	--------------~----------·-----------------~------------•----·•-w•wwww•--·••••¥ww --•-ww -•m wwwmwww w : : : : : : : : : : : 1 : 1 : : .• . TEST 1 1 MODE f10DE f.[)DE IDEtn': RADAR: 7700 7600 FAA AF PRTY . . . .. . 2 : 3/A . c : REINF: . . . 1 2 : 3 4 5 : 6 : 7 8 9 10 111 : 121 : 13 : HSG BIT NO • . . . . .. . . . . . . HSB LSB 32 16 . 8 4 . 2 1 : 1/2 1/4 1/8 1/16 1/32 1/64 : PRTY nmi nmi : . R AN G E (12) .• .14 15 . 16 17 : 18 : 19 20 21 22 23 24 25 26 HSG BIT NO • .. : MSB LSB: 2048 1024 512 256 128 64 3
	-
	-
	-


	TR
	Beacon Target Message FOrmat 
	(Part 1) 


	-3
	-

	May 14, 1982 
	BIT CNT : 12 . 11 10 9 8 7 6 5 4 3 2 1 . 0 
	-·---------~-.--------·-~---------------· wo::o:w---------
	---------· 
	-

	FLDCNT: : : : : : : : : 
	. 
	5 A4 A2 Al B4 B2 lH C4 C2 C1 D4 D2 D1 PRTY 
	. 
	0 0
	. H 0 DE 3/A C 0 D E (12) . 
	. . .
	53 54 55 56 : 57 58 : 59 : 60 61 . 62 . 63 64 . 65 : MSG BIT 00 •
	• • 
	• • 
	0 

	.
	• . . . 
	. . . . .

	. 
	. . . .
	6 D4 Cl . Al . C2 . A2 . C4 A4 B1 D1 : B2 . D2 B4 PRTY 
	0
	. . 
	MODE 2 C 0 D E (12) : 
	l> . 66 67 68 69 70 : 71 : 72 : 73 74 75 76 11 . 78 M&; BIT NO. 
	I 
	. 
	0 
	. 
	. 
	0 
	.

	. . . .
	\.V 0 
	SIGN 
	7 : 0=+ :102400: 51200: 25600: 12800: 6400 : 3200 : 1600 800 : 400 : 200 : 100 : PRTY : 
	1=-. 
	M0 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· 
	' 
	-4
	-

	May 18, 1982 RFNISION-1 
	.
	BIT CNT : 12 11 10 9 . 8 1 6 5 4 3 2 1 0 
	·-FLO--,.;..;;;-.----• ~-~-.-~-·---.--·--0---~---~ • • • 0 • -0 • -0 -;---1 • -1--·----
	-

	\...11.1. • • • • • • • • • • • • 
	. . . . . . .
	. . . . . . . . 
	1 . 1 1 1 rtODE MODE foDDE !DENT: RADAR: 7700 7600 FAA AF PRTY : 2 3/A c REINF: . 
	. 

	1 2 : 3 4 5 6 1 8 : 9 10 11 121 13 MSG BIT 00 • 
	. . . . . . . . . .
	. . . . . . . . . .
	• 
	f1SB LSB 
	.
	2 : 32 . 16 8 4 . 2 1 . 1/2 1/4 : 1/8 1/16 1/32 1/64 PRTY 
	nmi nmi .R A N G E (12)
	. 

	. . . . .
	14 . 15 . 16 . 17 18 : 19 : 20 21 . 22 . 23 24 25 26 MSG BIT 00. 
	. 

	l> . 
	I . 
	.::
	-

	MSB LSB 
	3 : 2048 1024 512 : 256 128 64 . 32 16 8 4 2 1 : PRTY 
	ACP ACP A Z I MU T H (12) 
	. .
	27 28 29 . 30 31 : 32 : 33 : 34 34 . 34 . 37 38 39 MSG BIT 00• 
	. . . . . .
	. 0 . 0 0 . 0 0 : 0 : : . . 1 . 0 . . 
	f1SB LSB MSB LSB: 
	4 64 : 32 : 16 : 8 : 4 2 1 : 1/2 : 1/4 1/8 R/L MTI PRTY 
	ACP ACP : SEC SEC FLAG fLAG BEACOO RUNLmG'm REPORTIOO (6) Til-1E IN S'IDRAGE ( 4) : 
	. . .
	40 : 41 : 42 : 43 : 44 : 45 46 : 47 : 48 : 49 . 50 51 . 52 MSG BIT NO • 
	. 
	• 

	Beacon R'1YJC l~ssage Format (Part 1) 
	-5
	-

	May 14, 1982 
	.
	BIT CNT : 12 .• 11 10 9 8 7 6 5 4 3 2 1 0 
	• 
	________.._.._____"___ -~-~--~~-ww ww 
	FLD CNT : : : : : : : : : : : : : : 
	.
	5 A4 A2 Al B4 B2 . B1 C4 C2 C1 D4 D2 Dl PRTY \ 
	.

	MODE 3/A C 0 D E (12} . . 
	53 . 54 55 . 56 : 57 58 : 59 : 60 61 62 63 64 . 65 MSG BIT 00• 
	. .
	. . . . . . 
	.
	. . 
	6 :D4 . Cl . Al C2 A2 C4 A4 Bl D1 B2 D2 84 : PRTY : 
	. .
	. . 
	.MODE 2 C 0 D E (12) . . . 66 . 67 68 . 69 70 .71 : . 1i : 73 74 . 75 76 .77 . 78 MSG BIT 00. 
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	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 00219 C97D 86 07 LDAA t7 SEVEN. . 
	~'?)
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	ACC 
	"8' 
	~ 

	TR
	00478 CB47 
	C4 
	FO 
	AND 
	8 
	UFO 
	\A'\A\A\A\0\0\0\0\ 
	ACC 
	"8" 
	LO 
	BYTE 

	TR
	0 
	00479 00480 
	CB49 C84B 
	DE A7 
	D4 04 
	LDX STA 
	A 
	WOT 4rlt 
	...-,. 

	' 
	' 
	.. 
	0 
	00481 00482 00483 
	CB4D C84F Ca51 
	E7 DE E6 
	05 D2 08 
	STA LDX LDA 
	a 8 
	5rX RIN u.x 
	THIRD FRAHE REFORHATTED, REFORHAT LAST FRAHEo 
	( 

	TR
	00484 
	CB53 
	58 
	IISL 
	I 

	TR
	00485 
	CB54 
	25 
	4D 
	8CS 
	SRCHA4 

	TR
	On 
	00486 
	CB56 
	E6 
	OD 
	LDA 
	a 
	13rX 

	TR
	I-
	00487 
	CBS& 
	58 
	ASL 
	B 

	TR
	()N 
	00488 00489 
	CB59 CB58 
	25 E6 
	48 OF 
	acs LDA 
	8 
	SRCHA4 15rX 

	TR
	00490 
	CB5D 
	58 
	ASL 
	8 
	CHECK 
	FRAHES 
	5 
	THRU 
	7 

	TR
	00491 
	C85E 
	25 
	43 
	acs 
	SRCHA4 
	FOR 
	CORRECT 
	PARITY, 

	TR
	0 
	00492 
	CB60 
	E6 
	OE 
	LDA 
	8 
	14rX 
	\0\0\C\C\C\C\F\F\ 
	ACC 
	•a• 

	TR
	00493 
	C862 
	17 
	TBA 

	TR
	00494 
	CB63 
	84 
	OC 
	AND 
	A 
	uoc 
	\0\0\0\0\C\C\0\0\ 
	ACC 
	• A • 

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

	TR
	00496 
	CB67 
	27 
	02 
	BEO 
	SRCHA6 
	SET 
	•o• 
	• 1 
	IF 
	·~T~ 
	> O, 

	TR
	.J.f·. 0 j ~0 
	00497 00498 00499 00500 00501 00502 
	CB69 CB68 C86D C86F CB70 C872 
	8A 97 A6 48 25 84 
	10 DD 09 31 FO 
	SRCHA6 
	ORA STA LDA ASL BCS AND 
	A A II A A 
	tUO SCRTCH 9rX SRCHA4 UFO 
	\0\0\0\1\C\C\0\0\ FREE UP ACC "A"• \P\T\T\T\T\0\0\0\ \T\T\T\T\0\0\0\0\ CHECK FOR CORRECT \T\T\T\T\0\0\0\0\ 
	ACC •a• ACC 0 A" ACC "A" PARITY. ACC "A 0 
	( ~ 

	TR
	00503 
	CB74 
	OC 
	CLC 

	TR
	(j 
	00504 
	CB75 
	49 
	ROL 
	A 
	\T\T\T\0\0\0\0\0\ 
	ACC 
	0 A0 
	C\T\ 
	(.: 

	TR
	00505 
	CB76 
	49 
	ROL 
	A 
	\T\T\0\0\0\0\0\T\ 
	ACC 
	0 A • 
	C\T\ 

	TR
	0 
	00506 00507 
	C877 CB78 
	16 C4 
	CO 
	TAB AND 
	8 
	uco 
	\T\T\0\0\0\0\0\0\ 
	ACC 
	• 8 ° 
	LO 
	BYTE 
	( 

	TR
	00508 
	CB7A 
	49 
	ROL 
	A 
	\T\0\0\0\0\0\T\T\ 
	ACC 
	0 A0 
	C\T\ 

	TR
	0 
	00509 00510 
	CB7B CB7D 
	84 9B 
	03 DD 
	AND ADD 
	A A 
	U03 SCRTCH 
	\0\0\0\0\0\0\T\T\ \0\0\0\0\C\C\T\T\ 
	ACC ACC 
	• A • 0 A • 
	HI 
	BYTE 
	( 

	TR
	00511 
	C87F 
	DE 
	D4 
	LDX 
	WOT 

	TR
	00512 
	CB81 
	A7 
	06 
	STA 
	A 
	6oX 

	TR
	0 
	00513 00514 
	CB83 CB85 
	E7 86 
	07 IF 
	SRCHA5 
	STA LDA 
	B A 
	7rX tiDLEO 
	LAST FRAHE REFORH.ATTED, ATTACH AN IDlE CHARACTER 
	( 

	TR
	0 
	00515 
	C887 
	C6 
	F8 
	LDA 
	8 
	tiDLE1 
	AT 
	THE 
	END 
	OF 
	THE 
	HESSAGE, 
	' 
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	c 
	o0516 CB89 A7 oa STA A 8rX 
	() 
	00517 CB8B E7 09 STA 8 9rX f D~ LDA A WOTt1 UPDATE OUTPUT BUFFER 00519 CB8F 8B OA ADD II t10 WRITE POINTER •
	00518 C88D 96 

	(' 
	CB91 97 D5 STA II WOT+1 ~ 00521 CB93 96 E1 LDA A. HESCNT RESET THE "PARITY ERROR" FLAG AFTER 2~6 CONSECUTIVE PARITY ERROR FREE 00523 C897 97 El STA A HESCNT INPUT HESSAGES HAVE BEEN FOUND.
	00522 CB95 8B 01 ADD A t1 

	·I 0 
	r 

	•1 00524 C899 24 11 BCC SKI PAS ·~ 00525 CB9B 96 E~ LDA A STATUS 
	'('I 
	00527 CB9F 97 E~ STA A STATUS CLEAR "PARITY ERROR" fLAG. 00528 CBA1 20 09 BRA SKI PAS 
	00526 CB9D 84 F7 AND A t%11110111 
	If 

	0 00529 CBA3 96 E5 SRCHA4 LDA A STATUS { 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 00539 CBB7 8B OA ADD II uo INPUT BUFFER READ POINTER. I CB89 97 D3 STA A RINtl 
	n 

	00541 CBBB 7E CD78 JHP FINISH 00542 BEACON HEBSAOE 005~3 CBBE 96 DS BCN LDII A WOT+1 TEST TO SEE IF A COHPLETE BEACON 
	\J.J 

	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 WITH00546 CBC4 23 08 BLS 8CNA1 OUT EXCEEDING THE UPPER BOUNDARY. 
	lo 
	-



	j
	j
	: 
	~ 

	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 
	00547 CBC6 96 

	CBCC 97 D5 STA A WOTtl BUFFER. (
	00551 ............ HESSAOE ROUTINE ...........
	0 

	BEACON REFORHATTINO 00552 CBCE A6 02 BCNA1 LDA A 2rX 
	0 00553 CBDO 48 ASL A BEACON TEST FLAG SET? IF YESr c00554 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 (j00557 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 (
	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 
	* 
	. 
	' 
	I 
	• 
	(' 
	(' 
	& 
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	( ' 
	00568 THE FOLLOWING ROUTINE WILL LOAD A SIHULATED BEACON RTOC
	* 
	0 00569 HESSAGE IN THE OUTPUT BUFFER.EACH TIHE AN RTOC TRIGGER
	* 
	00570 HESSAOE IS RECEIVED.
	* 
	00571 
	* 
	0 00572 
	**************************************************************** 
	I
	00573 CBEB DE D4 LDX WOT 
	I
	00574 CBED 86 E8 LDA A UE8 RTOC HEADER 
	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 
	('"")
	I 00593 CC11 7E CD17 JHP BCNAJ 
	0 

	~ 
	00594 CC14 A6 08 8CNA6 LDA A u.x
	.::
	-

	00595 CC16 48 ASL A 
	00596 CC17 24 OJ BCC BCNA7 
	0 
	1

	00597 CC19 7E CD17 JHP 8CNAJ .. 
	00598 CC1C A6 OD BCNA7 LOA A tJ.x 

	0 00599 CC1E 48 ASL A 00600 CC1F 24 OJ BCC BCNA8 00601 CC21 7E CD17 JHP BCNAJ
	0 

	;i0 
	,J 

	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 
	Ia 

	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 
	' 
	.. 
	-~
	I 

	jJo 
	jJo 
	I 
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	0 

	c~ 
	I 0 
	I 
	CC41 A7 06 STAA 6•X 
	')
	0 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. 00626 CC4D 4F CLR A 
	1 

	0 00627 CC4E A7 OA STA A 10•X HODE 2 • 0000 <OCT), . ') 
	00628 CC50 A7 08 STA A 1hX <OCT>~ 0 CC54 A7 OD STA A u.x SIXTH AND SEVENTH FRAMES LOADED, 00631 CC56 D6 E5 LDA I STATUS 
	00629 CC52 A7 OC STA A 12•X HODE C • 0000 
	•:) 
	I 

	I 
	I
	I 00633 CC5A D7 E5 STA B STATUS SET 'RTQC' FlAG, I ~ 00634 CC5C 7E CCF9 JHP BCNA4 
	00632 CC58 CA 20 ORA B t%00100000 
	n 

	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 
	?') 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 
	00645 CC70 44 LSR A ~~ 
	0 
	I 

	~ 
	\J1 00646 CC71 44 LSR A 00647 CC72 44 LSR A \0\0\0\0\R\R\R\A\ ACC 'A'0 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\ 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 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
	00667 CC94 A6 06 LDA A 6rX \R\R\R\A\A\A\A\A\ ACC "A' 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
	I 

	J 0 CC99 25 7C BCS BCNA3 CHECK FOR CORRECT PARITY. 
	00671 CC9B 48 ASL A 
	Q 
	0 
	I 
	• 

	i ) 
	0 c 
	(i ·o 
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	0 
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	00672 CC9C 48 ASL A
	0 00673 CC9D 48 ASL A \A\A\A\A\A\0\0\0\ ACC 'A' 0 
	00674 CC9E 54 LSRt 00675 CC9F 54 LSR B
	00676 CCAO 54 LSR B 0 
	(' 

	00677 CCA1 54 LSR B \0\0\0\0\A\A\A\A'\ ACC •e• 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 0 
	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 "8'00685 CCAD C4 FB AND 8 UFB \0\A\A\A\A\0\0\0\ ACC '8' 0 
	.I() 

	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 8' 
	1 

	~.
	('I 
	00688 CCB3 DE D4 LOX WOT 0 
	00689 CC85 A7 04 STA A 4oX 
	. ! I 
	00690 CCB7 E7 OS STA B SoX THIRD FRAHE REFORHATTED. 
	0 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" 
	(") 00697 CCC3 OC CLC 
	0 
	{ . 

	I 00698 CCC4 49 ROL A 
	~ 
	00699 cccs 49 ROL A 
	<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 

	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. 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 

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

	I 
	• 
	8 ( 
	('• 
	·c 
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	0 
	0 
	0 
	' 
	c 

	I 
	I 

	II(' 
	II(' 
	00724 00725 00726 
	CCFO CCF1 CCF3 
	58 25 DE 
	24 D4 
	ASL BCS LDX 
	B 
	BCNA3 WOT 
	,.·• 

	0 
	0 
	00727 CCF5 00728 CCF7 00729 CCF9 
	A7 E7 86 
	OC OD 1F 
	BCNA4 
	STA STA LDA 
	A 12•)(B 13 .x A . IIDLEO 
	LAST FRAHE REFORHATTED. ATTACH AN IDLE CHARACTER 
	r,, 

	0 0 
	0 0 
	00730 CCFB 00731 CCFD 00732 CCFF .00733 CD01 00734 CDOJ 00735 CD05 
	C6 A7 E7 96 BB 97 
	F8 OE OF D5 10 D5 
	LDA STA STA LDA ADD STA 
	B A B A A A 
	tiDLE1 14•)( 15•)( WOH1 t16 WOH1 
	AT THE END OF UPDATE OUTPUT READ POINTER, 
	THE HESSAOE, BUFFER 
	r. :: 

	0 
	0 
	00736 CD07 00737 CD09 
	96 SB 
	E1 01 
	LDA ADD 
	A A 
	HESCNT t1 
	RESET THE 'PARITY ERROR' FLAG AFTER 256 CONSECUTIVE PARITY ERROR FREE 
	!I:"\,, 

	TR
	0073S 
	CDOB 
	97 
	E1 
	STA 
	A 
	HESCHT 
	INPUT 
	HESSAGES 
	HAVE 
	BEEN 
	FOUND. 

	0 
	0 
	00739 CDOD 00740 CDOF 
	24 96 
	11 E5 
	BCC LDA 
	A 
	SKIPAB STATUS 
	r 

	I 
	I 
	0 
	00741 00742 00743 
	CD11 CD1J CD15 
	S4 97 20 
	F7 E5 09 
	AND STA BRA 
	A A 
	tX11110111 STATUS CLEAR SKIPAB 
	'PARITY 
	ERROR' 
	FLAO. 
	r 

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

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

	TR
	00747 
	CD1D 
	7F 
	OOE1 
	CLR 
	HESCNT 

	0 
	0 
	n I ~ ......, 
	00748 CD20 00749 CD22 00750 CD24 
	96 SB 97 
	Dl 10 Dl 
	SKlPfiB 
	LDA ADD STA 
	A A A 
	RIN+l t16 RIN+l 
	UPDATE INPUT BUFFER READ POINTER, 

	0 
	0 
	00751 00752 
	CD26 
	96 
	DB 
	••••••••••••••••••RNOA LDA A RNO 
	RANDOH NUHBER GENERATOR ••••••••••••••••••\0\0\N\N\N\N\H\N'\ ACC 'A' 
	t! 

	TR
	00753 
	CD2S 
	D6 
	E6 
	LllAB 
	EXCLOR 

	I lo 
	I lo 
	00754 CD2A 00755 CD2C 
	27 SA 
	02 40 
	BEO ORA 
	A 
	RNGA1 tt40 
	\0\1\H\N\H\N\N\N'\ 
	ACC 
	'A 1 

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

	.;, 0 jo I '0 10 
	.;, 0 jo I '0 10 
	00757 CD30 0075S CD31 00759 CD32 00760 CD34 00761 00762 00763 00764 00765 00766 00767 00768 
	44 56 97 D7 
	DB D9 
	LSR A \0\0\X\N\N\N\H\N\ ACC I AI C\N'\ ROR B \N'\N\N\N\N\N\N\N\ ACC '8 1 C\N 1 \ STA A RNO STA B RN0+1 ***************************************************************•• THE FOLLOWING ROUTINE SIHULATES THE OUTPUT OF AN EXCLUSIVE-OR LOGIC OATE WITH THE FIRST AND LAST BIT OF A* 15 BIT SHIFT REGISTER USED AS INPUT. THE OUTPUT STATE OF*• THE GATE IS STORED FOR THE NEXT UPDATE OF THE SOFTWARE IHPLEHENTED RANDOH NUHBER GENERATOR.* * 
	c c ( <:: 

	TR
	00769 
	*************************************************************** 

	~: 
	~: 
	0 
	00770 00771 
	CD36 CD38 
	24 73 
	OJ OOE6 
	DCC COH 
	RNGA2 EXCLOR 
	LAST 
	1 RNG 1 
	BIT 
	SET? 
	c 

	0 
	0 
	00772 00773 00774 
	CDJB CDJD CDJF 
	81 26 C1 
	JE 39 DF 
	RNOA?. 
	CHP BNE CHP 
	A 8 
	tTHRS1 FINISH tTHRS2 
	DISSEMINATE A SIHULATED STATUS HESSAGE WHEN THE COUNT OF THE 'RNG 1 SATISFIES THE THRESHOLD 
	c 

	8 
	8 
	00775 CD41 
	23 
	35 
	EtLS 
	FINISH 
	CONDITIONS, 
	Q 


	'·· •
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	~::::I 
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	i 00776 ***************** STATUS MESSAGE (SIMULATED) ***************** 
	00777 CD43 96 D5 RNGA3 LDA A WOTt1 TEST TO SEE IF A COMPLETE STATUS
	A o 
	CD45~ 88 OA ADD A 110 MESSAGE PLUS A IDLE CHARACTER CAN BE 
	00778 

	j 
	00779 CD47 81 DO CHP A IENDOT STORED IN THE OUTPUT BUFFER WITHOUT!0 00780 CD49 23 08 BLS RNGA4 EXCEEDING THE UPPER BOUNDARY. IF 
	00781 CD48 96 D5 LDA A· WOTt1 THE BOUNDARY IS EXCEEDED• UPDATE THE
	·'1 
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	TR
	Cl:"F 
	Ffl 

	TR
	00140 
	Cl30 
	lFI 
	FC[f 
	$1~•!3~·S43rS78•S 0 7,tDe,f04rS89 
	SRCHI1 

	TR
	Cl31 
	3H 

	TR
	C132 
	4:'1 

	TR
	C13J 
	78 


	C134 97
	• 
	• 
	~ 

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

	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 
	C11C lF 
	I Cl'\11 FU 
	Cl 

	~ 
	C14E lf 
	C 1'\F FS 
	0 

	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 
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	I 
	1 MO{IE MOTOF:Ill.A MMlSI'tM t:ROSS-AS~'.M£<1. ER PftfH· 1. 0 
	C169 98 C16A 00 C168 08 C16C 07 C16{1 30 r:tt.E 1F 
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	00153 
	**************************************~**********************t*
	00151 
	CONSTANTS *************************** 
	********************* 

	00155 
	*************************************************************** 
	00156 oooc STAlO fllU tOC UPPF.F: BYTE OF STI'IliiS HEADER. 00157 0038 STATl EOU S38 LOWER BYTE OF STATUS HEA{IER. 
	0 
	00158 001F J[ILEO EllU SlF UPPER BYTE OF IDLE CHARACTER.
	I 
	00159 OOF8 I{ILEl EllU SFB LOWER BYTE OF l{ILE CHARACTER, 00160 
	****'******************************1*****•****'**********'*****
	00161 
	PIA A[I{IRESSES ********************** 
	**************tttttttt 

	00162 
	************************'****•**************'**''********l*''**
	00163 5800 PIAPAO EOU $5800 00!64 5801 PIACAO EQU $5801 $580~ 00166 5803 PIACBO EllU t580J 00167 5804 PlAPAl EGU $5804 00168 5805 PIACAl EllU $580~ 00169 5806 PIAPB1 EGU f5806 00170 580? PIACBl EDU t580l 00171 5808 PIAPA2 EllU $5800 00172 5809 PIACA2 EOU S5809 00173 580A PIAPB2 EOU S580A 00174 5808 PJAfR2 EUU $5808 00175 
	00165 5802 PIAPBO EllU 
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	00176 
	*****llltttttftttt SYSlEH ~ISPLAY MONITOR tttttfft********* 00177 tt•tttttttlll*f*t~tllt*ttt*S1ttllltll*lltttttttt*tlttttttttlltt f~·B(H 00179 
	00178 580C SYSMON EOU 
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	00180 .. 00181 00182 .. CONTROL RfGISl£~ 
	* 
	00183 001fH :t* 3[1~1 HOfiUl.E C'li!FIG"f':,n~nn ·. .'i'll·!lF,r}!_ F.'F!.. ll .j! C7 Cf> \ ClF'EhiT!i·ii it(·ltl: liE~;t:;RH'Tl(W 
	00185 
	1

	00186 -~----·-------------------··-·-···---·
	-

	w * 
	~

	. 
	MfJTIE MOTOROLA M68SAM CROSS nSSMBLf~ f"llGE J. 1
	l 
	00187 ()~·188 \)0!1:19 00190 
	00187 ()~·188 \)0!1:19 00190 
	00187 ()~·188 \)0!1:19 00190 
	* * * * 
	() 0 l 1 
	0 1 0 1 
	' \ \ \ 
	LOOP FAC~; SIMULATELt 01.1 ll'l!T HEC'J, CHANNEl 11 OUTPUT RH'I,•, CHANNEL 12 OUJPUT SPM':E! 

	00191 
	00191 
	t 
	\ 

	(l·J192 
	(l·J192 
	*

	00193 
	00193 
	* 
	CHANNEL 
	t :.' 
	COl-IF 1GURA TI ON 
	CONTfWL 
	FIELD 

	00194 
	00194 
	* 
	C5 
	C4 
	C3 
	\ 
	OPERATING 
	MnDE 
	\ 
	DESCRIPTION 

	()0195 0(1 19 6 
	()0195 0(1 19 6 
	* * 
	-------------\------------------\-----------------~---------.0 0 0 \ SIMUI.ATION \ RECV, SC & SD I TX, SC & RU 
	-


	1)0 197 C•O 198 
	1)0 197 C•O 198 
	* * 
	0 0 
	0 1 
	1 0 
	\ \ 
	BY-PASS SCENARIO/ON 
	LINE 
	\ \ 
	RECV. RECU, 
	-SC 
	-& SD 
	I I 
	TY. TX. 
	MC MC 
	I MD & Rn 

	00199 00200 
	00199 00200 
	* * 
	0 1 
	1 0 
	1 (l 
	\ \ 
	SCENARIO/~DLES SPARE! 
	' 
	\ \ 
	RECU. 
	SC 
	-I 
	TX. 
	MC 
	I 
	RD 

	00201 
	00201 
	* 
	1 
	0 
	1 
	\ 
	SPARE! 
	\ 

	oo::o:: 00203 
	oo::o:: 00203 
	* * 
	1 1 
	1 1 
	0 1 
	\ \ 
	SPAR[! OPERATIONAL 
	\ \ 
	RECV, 
	HC 
	I 
	MD 
	I 
	TX, 
	MC 
	& RD 

	(•()20•1 00205 
	(•()20•1 00205 
	* * 
	\ 

	()('206 
	()('206 
	* 
	CHANNEL 
	11 
	CONFIGURATION 
	CONTROL 
	FIELD 

	0 I-N 
	0 I-N 
	00207 00208 00209 00210 00211 
	* * * * * 
	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 
	-


	TR
	00212 
	* 
	0 
	1 
	1 
	\ 
	SCENARIO/IDLES 
	\ 
	RECU, 
	SC 
	-I 
	TX. 
	HC 
	i 
	RD 

	TR
	00213 
	* 
	1 
	0 
	0 
	\ 
	SPARE! 
	\ 

	TR
	00214 
	* 
	1 
	0 
	1 
	\ 
	SPARE! 
	\ 

	TR
	00215 00216 
	* * 
	1 1 
	1 1 
	0 1 
	\ \ 
	SPARE! OPERATIONAL 
	\ \ 
	RECV. 
	HC 
	& MD 
	I 
	JX, 
	MC 
	& RD 

	TR
	0()217 
	* 
	\ 

	TR
	oo:!lB 
	* 
	NOTES: 

	TR
	00219 0·:·220 
	* * 
	SC 8[1 
	~ = 
	SIHU, SIHIJ, 
	CLOCK [l(ilA 
	MC MD 
	~ ~ 
	MODEM CLOCK MODE S DATA 
	RD = -~ 
	REFORMATfED OFF 
	DATA 

	TR
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	TR
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	*****************************************************'********* 
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	C400 
	*'****~**~**** INIFIALlZATION <START UP ONLY) *************** **********''************'*****ltttttl**********f***************ORG *C400 

	TR
	00226 
	C400 
	OF 
	HUT 
	SEI 
	DISA~LE 
	INPUT 
	INTERRUPTS, 

	TR
	00227 
	C401 
	AE 
	03FF 
	LDS 
	H3FF 
	INITIALIZE 
	STACK 
	POINTER. 

	TR
	00228 
	C404 
	86 
	2F 
	UtA 
	A 
	li2F 
	SET 
	UP 
	THE 
	A-SI[IE 
	OF 
	PIA'S 

	TR
	00229 00230 
	C406 C409 
	87 B7 
	5801 5805 
	STA STA 
	A ,; 
	F'IACM ~·I,)CAl 
	~3 
	INPUT, 

	TR
	002~1 
	C40C 
	87 
	5809 
	STA 
	A 
	F'IACA? 

	TR
	00232 00233 
	C40F C412 
	73 73 
	5802 5806 
	COM COI1 
	F'Ii'IF'£{0 F"!flFP.l 
	S!.':T !IF' THE t~S otn F'IJT. 
	['-!1IItE 
	OF 
	F'Hi'S 

	TR
	•)0234 
	C41~· 
	7 ;~ 
	:58(·1) 
	CUM 
	f' I M· £< ;:> 

	TR
	00235 
	C418 
	86 
	2 7 
	UtA 
	A 
	:f$::'7 

	TR
	00236 
	C41A 
	87 
	580~ 
	SH1 
	r.o 
	F· UtCt: 


	002~7 C4lP 8, S8o·· s ,,, ,) PI;lC!~ 00238 [420 87 ~~0~ S I" A ,.\ f'lt.tC'~ 
	.... .. ~ 
	110TOF~OLA M68SAI1 CROSS-ASSHBLEF: f'AGE 12 
	1 MOI•E 

	00239 
	00239 
	00239 
	C423 
	86 
	FF 
	L[IA 
	A 
	tsFF 
	INITIALIZE 
	CONTROL 
	REGISTER 

	00240 
	00240 
	C425 
	87 
	580~ 
	ElA 
	A 
	F"IAF'B2 
	FOR 
	OPERATIONAL 
	MODE. 

	00241 
	00241 
	C423 
	4F 
	CLH 
	A 

	00242 
	00242 
	C429 
	87 
	0220 
	5T{I 
	A 
	t~C 1JFLG 
	DISABLE 
	DATA 
	RECORDING. 

	00213 
	00213 
	C42C 
	87 
	0222 
	STA 
	A 
	TXFLM> 
	DiSABLE 
	DATA 
	TRANSHISSION, 

	00244 
	00244 
	C42F 
	B7 
	0188 
	STA 
	A 
	STATUS 
	INITIALIZE 
	STATUS 
	FILl, 

	00245 
	00245 
	C432 
	87 
	01~Y 
	STA 
	A 
	SIIHUStl 

	00246 
	00246 
	C435 
	87 
	01BA 
	SH1 
	A 
	STATUS+:> 

	002~7 
	002~7 
	C438 
	87 
	018B 
	STA 
	A 
	STATUS+.~ 

	00248 
	00248 
	C43B 
	B7 
	018C 
	S TA 
	1\ 
	STATUSt•l 

	00249 
	00249 
	C43E 
	87 
	018D 
	STI'I 
	A 
	STATUSt~i 

	00250 
	00250 
	C441 
	B7 
	018E 
	STA 
	A 
	STATUS+6 

	00231 
	00231 
	C444 
	B7 
	018F 
	STA 
	A 
	STATUSP 

	00252 00233 00254 
	00252 00233 00254 
	C447 C44A C44D 
	87 CE 86 
	5BOC 0000 55 
	STA L(IX L[IA 
	A A 
	SYS110tl uoooo us~ 
	CLEAR DlSF~AY.***** HEHORYLOAD RAI1 INPUT 
	TEST *t**** EIUFFERS WITH 

	00255 
	00255 
	C44F 
	87 
	0198 
	!HA 
	A 
	SCRTCHt::! 
	DATA 
	CHECKER 
	80ARD 
	PATTERN. 

	00256 
	00256 
	C452 
	C6 
	AA 
	U•A 
	B 
	UAA 

	00257 
	00257 
	C454 
	B6 
	0198 
	IIH T1 
	U1 A A 
	SCRTCHt:• 

	00238 
	00238 
	C457 
	A7 
	00 
	STA 
	A 
	OtX 

	00259 
	00259 
	C459 
	E7 
	01 
	STA 
	8 
	l,X 

	0 I-'""' 
	0 I-'""' 
	00260 00:!61 00262 00263 
	C45B C45C C45D C460 
	OB 08 FF B6 
	0199 0199 
	INX INX SlX LDA 
	A 
	SCRlTH SCRTCH 

	TR
	00264 
	C463 
	27 
	EF 
	BEll 
	INIT1 

	TR
	00265 
	C465 
	86 
	019A 
	LDA 
	A 
	SCRTCIH1 

	TR
	00266 
	C46S 
	81 
	86 
	CHP 
	A 
	U86 

	TR
	00267 
	C46A 
	23 
	EB 
	EllS 
	IIH 11 

	TR
	00268 00269 
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	*******~···~··***'************~··~·*************************'** 

	TR
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	*

	TR
	00272 
	* 
	THE 
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	S~HPLES 
	THE 
	LOWER 
	EIGHT 

	TR
	00273 
	* 
	ADDRESS 
	SWITCHES 
	FOR 
	INSTRUCTIONS. 

	TR
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	*

	TR
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	TR
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	H 
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	iiEIW 
	HHU 

	TR
	00277 00278 00::'79 00290 00281 00282 00283 
	** 57 ** 56 ** 55 :t: Si 
	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 EXECUTE STATUS RANDOM NUH8E~ GENERAlnR ~~RlFILATIO~ 
	1· 

	TR
	00284 0()~85 (>0296 
	t* :t: 
	53 S:! 
	ROUTINE UHEN RW!TCH '54' IE SET TO 1. l•ISSEMIIUoTF I'IHA ·~S tmHO t1S SWITCH '5.1' f!' :;~e·l H• EXECUTE CH:1ii~IEL .I ~-L!h'.'EILLMICF lFEl F:OUl INE' U"'ltiG 
	1. 

	J 
	J 
	' r· 
	Ot.J:!8;' 00288 ()'):289 00290 
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	51 
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	'·4 
	1 MOitE MOTOROLA M68SAH CROSS-ASSMBLEk PAGE 13 
	1 MOitE MOTOROLA M68SAH CROSS-ASSMBLEk PAGE 13 
	MOTOROLA M68SAM CROSS-ASSMBLER h'GE 14 

	0(1::!91 00292 00::!'?3 
	0(1::!91 00292 00::!'?3 
	0(1::!91 00292 00::!'?3 
	* •* 
	so 
	EXECUTE 
	MAIN 
	rROGRAM 
	WHEN 
	SWITCH 
	'SO" 
	IS 
	SET 
	TO 
	l, 
	l' 

	00::!94 
	00::!94 
	C46C 
	BD 
	CCEO 
	****'********************'****'*'**************'**********'l***lOOPl JSR DELAY WAIT 2 SECONDS, 

	00296 
	00296 
	C46F 
	86 
	0188 
	LOOP2 
	LDA 
	A 
	STATUS 

	00297 
	00297 
	C472 
	B7 
	5SOC 
	STA 
	A 
	S¥SMOH 
	ltiSF'LAY 
	IJNJT 
	S"I"ATIIB 
	FOR 

	00298 
	00298 
	C475 
	27 
	03 
	SEQ 
	CONT 
	2 
	SECONDS 
	IF 
	UHIT 
	FAILS 
	IN 

	00299 
	00299 
	C477 
	BD 
	CCEO 
	JSR 
	DELAY 
	Ail'r 
	SELECTED 
	TEST, 

	TR
	C47A 
	B6 
	5908 
	CONT 
	L[IA 
	1i 
	f'lAPA2 
	GET 
	11Etlll! 

	00301 
	00301 
	C47It 
	44 
	LSF: 
	1i 
	E~ECUTE 
	MAIN 
	ROUTINE 
	IF 

	00302 
	00302 
	C~7E 
	24 
	EF 
	P.CC 
	LOOP2 
	SWITCH 
	"SO' 
	IS 
	BET 
	10 
	1. 

	00303 
	00303 
	C480 
	C6 
	FF 
	Lll(l 
	1:1 
	f%11111111 
	INDICATE 
	PAUSE 
	BEFOF:E 
	CYCLJNB 

	00304 
	00304 
	C482 
	F7 
	580C 
	STA 
	£l 
	SYSMON 
	fHUR 
	MAIN 
	ROUTINE, 
	(LHI 
	TESl l 

	TR
	C485 
	BD 
	CCEO 
	JSR 
	DELAY 
	WAIT 
	2 
	SECONDS. 

	00306 
	00306 
	C488 
	C6 
	00 
	LilA 
	S 
	I%OOOOOr00 
	INDICATE 
	PAUSE 
	COMPLETE, 

	oo3o7 
	oo3o7 
	c4sn 
	F7 
	~soc 
	STA 
	S 
	SYSMON 

	00308 00309 
	00308 00309 
	C49It C48E 
	44 ~4 
	2It 
	LSR P.r.c 
	A 
	OPRl 
	TEST STATE OF SWITCH 'Sl', IF SET TO Or NORMAL OPERATION. 

	TR
	C490 
	C6 
	02 
	LilA 
	S 
	1%00000010 
	IF 
	SET 
	TO 
	lr 
	EXECUTE 
	DIAGNOSTICS. 
	~ 

	00311 
	00311 
	C492 
	F7 
	5SOC 
	STA 
	B 
	SYSMON 
	INDICATE 
	DIAUNOSTJ~S 
	SELECTED. 

	0 I 
	0 I 
	00312 00313 
	C495 C496 
	44 24 
	03 
	TSTl 
	LSR sec 
	A 
	TS12 
	TEST ETAlE OF SWilCH IF S~T TO 1 EXECUTE 
	"S2', 

	~ .t:
	~ .t:
	-

	00314 
	C198 C4'?B 
	Bit 44 
	C4C6 ' 
	TST2 
	JSR L~R 
	A 
	TSTL.f'1 
	CHANNEL 1 DIAG, TEST TEST STATE OF SWITCH 
	LOOP. '53', 

	TR
	00316 
	C49C 
	24 
	05 
	sec 
	1 ST3 
	IF 
	SET 
	TO 
	l 
	EXI.LUTE 

	TR
	00317 
	C49E 
	BD 
	C5C9 
	JSR 
	TSTLF':! 
	TEST 
	LOOP 
	:•. 

	TR
	00318 
	C4A1 
	20 
	C9 
	Bf~A 
	LOUF'1 
	SAMPLE 
	MF~U 
	AFTER 
	IERMlNATION 
	OF 
	lSTL~ 
	2, 

	TR
	00319 
	C4t<3 
	44 
	TSTl 
	U:iR 
	A 
	lFST 
	STAlE 
	nr 
	SWITCH 
	'54'. 

	TR
	C4A4 
	24 
	03 
	BCC 
	TSl4 
	IF 
	:'Ff 
	10 
	1 
	U!:.CliJT 

	TR
	003?1 
	C4A6 
	BP 
	C678 
	JSR 
	TSTLF'l 
	SfflllJS 
	Ri!G 
	hi1iHNOSTIC 
	F:Ollf!IH-:. 

	TR
	00322 
	C4A9 
	H 
	TSH 
	LSR 
	A 
	TlST 
	STAlE 
	OF 
	",;wiTCH 
	·s~,·, 

	TR
	00323 
	C4AA 
	24 
	03 
	P.CC 
	rsr~:; 
	IF 
	f1FT 
	TO 
	1 
	1:1H.:ll f[ 

	TR
	0032f 
	C4AC 
	BD 
	C838 
	JSR 
	TS"Il.f'<l 
	SELF 
	H. ;;r 
	L'~lF' • 

	TR
	C4fW 
	4•1 
	TST5 
	LSR 
	(\ 
	T E S f 
	S T AI E 
	I) F 
	S I.J 1fC H 
	' ~. 6 ' 
	, 

	TR
	00326 
	C4BO 
	21 
	03 
	BCC 
	1 ~~ l6 
	IF 
	SET 
	TO 
	1 
	E.~Ef.IJ fE 

	TR
	00327 
	C4B: 
	Bit 
	CSF9 
	JSR 
	TSTLF~) 
	CHANNEL 
	1 
	SUII'J. 
	TES r 
	UlfW, 

	TR
	'l0328 
	C•IB5 
	<14 
	TST6 
	LSF: 
	ti 
	!FST 
	Sh~lE 
	OF 
	SWilCII 
	'!:::'', 

	TR
	003~9 
	C4B6 
	24 
	B1 
	r~cc 
	l00F'1 
	H 
	SF"i 
	llt 
	1 
	U.F"t.lllF 

	TR
	C4BB 
	Bit 
	C96B 
	JSF: 
	TS fU''6 
	f'HM!PE.l 
	:> 
	SUf.''·'• 
	H.Sf 
	I..Ott~·. 

	TR
	00331 
	C4BB 
	20 
	~F 
	BRft 
	I tlOJ'l 

	TR
	00332 
	C•IBI! 
	<1<1 
	OPF: l 
	L SF: 
	1i 
	' 
	I EST 
	STAT!:: 
	·•r 
	!:>WI TLH 
	'::;;" 

	TR
	00333 
	C4~E 
	24 
	03 
	err 
	C'F'I::; 
	1 F 
	SE l 
	lll 
	l 
	tlf'n:o'."i E 
	.I i! 
	I HI 

	TR
	00334 
	C4CO 
	BD 
	C~DA 
	I~·F: 
	Uf'0'1 
	!) r'--FM. S 
	i"lfll!E, 

	TR
	C4C3 
	7E 
	~4~£ 
	(lf'R:• 
	Jlif' 
	I t;('f' 1 

	TR
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	IR~NSMIT T~RLE t2 REPLACING A
	INCORRECT MESSAAE FROM 

	* MESSAGE FRUM TABLE tl. fHE MESSAGE PLPLALEMENT IS SfLECTEDBY SWJTfHES S5r S6r AND 57.
	* 

	* 
	* 
	* 
	* 
	SWITCHES \ \ EXPFCTED RESULTS

	* 
	* 
	S7 56 55 . \ MESSAGE SELECT \ AEFORMATTEP \ DIAGNOSTIC


	* 
	* 
	* 
	* 
	0 0 0 \ WEATHER \ PURGED \ NO ERr-:iJf:·i

	* 
	* 
	0 0· 1 \ CF'ME/BAD PARITY \BAD F'RTY/PURGED\ MESS 1 MI~iUtiG

	* 
	* 
	0 1 0 \BC~ TRIG/DIFF TIS\ REFORMATTED \ MESS ~ liH m:F:n:t

	* 
	* 
	0 1 1 \BGNtl!BAD PARITY \DAD PRTY/PURGED\ 11ESS .5 IHSSING

	* 
	* 
	1 0 0 \ SCF:Ht 1/[tJFF, f'IZ \ F:EFORMAT.TElt \ MESS 4 I NCORF:ECT

	* 
	* 
	1 0 1 \ SYNCH/DIFF TIS \ REFORMATTED \ MESS 5 HICORF:ECI

	* 
	* 
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	l.DA A SCRTCH F:EC:~<LI .. ~;,;VELI H~:dl!, 

	TR
	OOe~-1 
	C8FS 
	39 
	RT~ 

	TR
	*********lttttttttttttttttttt**ttttttltttl****'ltkJ ttltlt~ttrt 

	TR
	()(:0856 
	U~H::HUHH:tt:t ~UPfd!lf"flHE ITE?"f 1.!)!)1· t•;;. 'I:"IIU tHitf~.lll~ 

	TR
	008~7 
	tttltlt+••~····•••tilttttt~ittt•••ttttt11ttt1tlltlt ll~·lt11J f: 

	TR
	O·..·P~·:a 
	~
	-


	TR
	0(·8~;o 
	t HIE ::::0\." ['1':: '·'"~rfTiilt!E'> lH~ 'Of,-lfiJ~. 

	TR
	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 
	. 

	...,
	~ 
	I. M~RSAH CROSS-ASSHBLER F'riGE: .::> 4 
	MODE HOTDROLA 

	00863 
	00863 
	00863 
	C8F9 
	B7 
	0199 
	TSTLP5 
	STA 
	A 
	SCRTCH 
	SAVE 
	t!EIIll. 

	00864 
	00864 
	C9FC 
	4F 
	CLR 
	A 

	00865 
	00865 
	CBFD 
	B7 
	0.::'1C 
	STA 
	A 
	LOC~UP 
	CLEtiR 
	INPUl 
	SYNCH 
	FLAG. 

	00866 
	00866 
	C900 
	B7 
	021F 
	ST1' 
	•' 
	TIMHll 
	CLEfoR 
	TIMEOUT 
	FLAG, 

	008~7 
	008~7 
	C903 
	B7 
	021E 
	STA 
	A 
	DAfFl.G 
	CLEAR 
	DATA 
	RECEIVED 
	Fl.AG. 

	00868 
	00868 
	C906 
	B7 
	0190 
	STA 
	A . 
	ERRORS 
	CLEAR 
	Al.L 
	ERROR 
	FLAGS. 

	00869 
	00869 
	C?09 
	B7 
	0191 
	STA 
	A 
	ERRORS+! 

	00870 
	00870 
	C90C 
	B7 
	019.::' 
	STA 
	A 
	ERRORS+~ 

	00971 
	00971 
	C90F 
	B7 
	021D 
	STA 
	A 
	TIMOUl 
	cu:,,R 
	TIMEOUT 
	COUNTER. 

	0087.::' 
	0087.::' 
	C91.::' 
	B7 
	0221 
	STA 
	A 
	TXCOHP 
	CLEAR 
	H:MlSMlSSION 
	cmlf'LEH 
	FLAG. 

	008~3 
	008~3 
	C915 
	B7 
	0224 
	STA 
	A 
	EOB 
	CLUoR 
	END 
	OF 
	RECV. 
	BUFFER 
	DETECTED 
	FLAG, 

	00974 00875 
	00974 00875 
	C919 C91B 
	P7 B7 
	0229 023D 
	STA STA 
	A A 
	IDLCHl RIN 
	CLEAR 
	J[ILE 
	COliNIER. 

	00876 
	00876 
	C91E 
	B7 
	023F 
	SlA 
	A 
	WIN 

	00877 
	00877 
	C921 
	87 
	0235 
	STA 
	A 
	ENDIH 

	00879 
	00879 
	C924 
	86 
	20 
	LDA 
	A 
	IEUFC1B 
	SET 
	RECEIVE 
	DATA 
	READ 
	AND 
	WRilE 

	00879 
	00879 
	C926 
	87 
	023E 
	STA 
	A 
	RIN+l 
	POiNTERS 
	TO 
	BEGINNING 
	OF 
	CHANNEL 
	tl 

	00880 
	00880 
	C929 
	B7 
	0240 
	STA 
	A 
	WIHtl 
	RECEIVE 
	BUFFER, 

	00881 
	00881 
	C92C 
	96 
	D3 
	LDA 
	A 
	tBUFC1E 
	SET 
	UP 
	CHANNEL 
	11 
	RECEIVE 

	00882 
	00882 
	C92E 
	B7 
	0236 
	STA 
	A 
	ENDIN+1 
	~UFFER 
	UPPER 
	BOUNDA~Y. 

	00883 
	00883 
	C931 
	B6 
	0189 
	LDA 
	A 
	STATUS 
	CLEAR 
	'CHANNEL 
	tt 
	FAILURE' 
	FLAG, 

	Cl 
	Cl 
	00884 
	C934 
	84 
	BF 
	AHD 
	A 
	tZ10111111 

	I N 
	I N 
	00885 
	C936 
	87 
	OlBB 
	STA 
	A 
	STATUS 

	V1 
	V1 
	00886 00887 
	C939 C93B 
	86 97 
	09 0.::'27 
	LOA STA 
	A A 
	t9 FRMCNT 
	SET FRAME COUNT TO AFTER lRANSHISSION 
	ACrEPT B FRAMED HAS COMPLETER, 
	I 

	TR
	00888 
	C93E 
	r.E 
	COOO 
	LOX 
	tTBU:<ll 
	SET 
	H:ANSi1lT 
	POINTER 
	Til 

	TR
	00889 
	C941 
	FF 
	0241 
	STX 
	ROT 
	BEGINNING 
	OF 
	TRANSMIT 
	TABLE, 

	TR
	00390 
	C914 
	CE 
	C07F 
	LDX 
	tTXlEHD 
	SEr 
	UP 
	TRANSMIT 
	TA~LF 

	TR
	00991 
	C947 
	FF 
	0237 
	STX 
	ENDOT 
	UPPER 
	BOUNDARY. 

	TR
	00392 
	C94A 
	CE 
	C100 
	LOX 
	ITBLLKP 
	SET 
	LOOKUP 
	POINTER 
	TO 

	TR
	00893 
	C94D 
	FF 
	0243 
	STX 
	LKPPTR 
	BEGINNING 
	OF 
	LOOKUP 
	TABLE. 

	TR
	0089 4 
	C950 
	r:E 
	C16F 
	LOX 
	tLKF'Er!£1 
	SET 
	IJf' 
	LOOKUP 
	TABLE 

	TR
	00895 
	C953 
	FF 
	0239 
	STX 
	ENDUP 
	UPPER 
	BOUNDARY. 

	TR
	00896 
	C956 
	86 
	78 
	LOA 
	A 
	l$18 
	SET 
	UP 
	CONFIGURATION 
	CONTROL 

	TR
	00297 
	C958 
	B7 
	5BOA 
	STA 
	A 
	P1APB2 
	FUR 
	CHANNEL 
	1 
	TESTING, 

	TR
	00898 
	C95B 
	96 
	42 
	LOA 
	A 
	t%01000010 
	INDICATE 
	THAr 
	TEST 
	LOOP 
	~ 

	TR
	0029° 
	C95D 
	B7 
	580C 
	STA 
	A 
	SYSHOH 
	IS 
	EXECUTING. 

	TR
	00900 
	C960 
	86 
	01 
	L~A 
	~ 
	tl 

	TR
	no901 
	C962 
	97 
	0222 
	STA 
	A 
	TXFL~G 
	EHA~LE 
	DATA 
	lPANSHISSION, 

	TR
	;)0"'02 00903 
	C965 
	f!l 
	02:.?0 
	SHo A F:CIJF! G EN>dill.F llt1 II\ F:ECOR[oJtl(3,lttlttitttlllttt IHITIALIZAIIOH COMPLETE lt«tttl~l•tlltll*t 

	TR
	00?0~ 
	C96S 
	~E 
	C90B 
	JMP 
	TLP5tl 

	TR
	0090~ •)•)'~% ·.o 0" 0 7 
	'*****tftllittt••··················••t••·················k•t••• ttUH.tHHitli SUEif'Uli!INE <fEST LClO~· tt.J li<H~ItUlt.ll:l!:lll* * 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 

	TR
	(.·f·'jl_'\8 
	:f 

	TR
	-:>0909 
	t 
	THIS 
	S'Olll.:i![ 
	<•:::T':F:riH'!::':l 
	THE 
	STATUS 

	TR
	('•,"··? 10 {)()911 
	t t 
	OF 
	~Uf:'TILLJ;ilr:E 
	fHt"o~·'I·!EL 
	t:' 

	TR
	00';'1: 
	+.t:t .... t t t H 
	t I I tt J ~ H 
	I t 
	HII T1 ,, L ! ~ :. Tl ' I~! 
	f!tt!lltkttlll~ttltt•i 

	TR
	('091.5 
	C9dl 
	fi7 
	019~:> 
	l STLF'6 
	STft 
	;: 
	SLf. l CH 
	·:~t1 1 . 1 F-_ 
	~:Ft 1 ,_; 

	TR
	ooc> 1 1 
	C9.~E 
	·lF 
	CLF: 
	,) 


	~
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	CROSS-~SSMBLER PAGE 25 
	l MODE MOTOROLA M6BSAM 

	00915 C96F 97 021C STA A LOCr:tlF' CLEAR INPUT SYNCH FLAG, 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 (l .ERf\ORSt2 
	00916 C972 97 021F STfl 
	00920 C97E 97 0192 STA 

	00921 C981 97 021D STA f1 TIMOUT CLEAR TIMEOUT COUNTER. 00922 C984 97 0221 STA A TXCOMP CLEAR TRANSMISSION COMPLETE FLAG. 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 A~D WRITE 00929 C995 B7 023E STA A RINtl POINTERS TO BEGINNING OF CHANNEL t2 ~: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 '
	00923.C987 97 0224 SlA A EOB CLEAR END Of 
	00927 C993 96 D4 LIJA A tBUFC:•a SET RECEIVE DATA READ 
	00929 C998 87 0240 STA A WIN+l 

	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 00938 C9B1 FF 0241 STX ROT BEGINNING OF TRANSMIT TABLE,"' 00939 C9B4 CE C07F L[IX tTXlEN[t SET UP TRANSMIT TABLE 
	N 

	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 (l F'IAF'P.2 FOR CHMIHEL ::> TESTINn, 00947 C9CB 86 82 L[IA A U10000010 INDICATE THAT TEST LOOP 6 ~i SYSMON IS EXECtiTIIW. \10949 [9[10 96 01 LliA ~~ u 00930 r?D~ B7 02~2 STt~ A TXFLti
	00946 C9CS B7 580A STA 
	00918 C9CD B7 580C STA 

	.-.::;,. 
	•l\.•95! C?[!3 B7 0220 SH'\ A RC .'FLG ~NABlE DATA RECORDING, ·~· C· r.;~ ~:; 2 INlffALilATIOH COMPLETE ,,•• , ••••••• ,.ttt~
	1

	***'**•··~···~~·
	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 :nH 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. O~lF L tf;~, ,:, fHIFLG 1\i-iEO!JI a::r.UF:? 00959 C9DF 27 03 E<F•l TLF'~)6> 
	00959 C?[IC B6 

	009!0 C?El 7E CCIC ..':if"' E <I l TLF'5~~ LrA A F J!H·1 l!(c.T{: t•'·'t:Ji. ,if.:LE"' H NOT, ~·{,Jl . j. ~ i! . I~~ l..tld+ I 
	009A1 C9E4 86 023E 
	;:•(·962 C\'E? Bl 02H.l 

	009t~ C9EA 27 EF !:.EIJ ru:::' 00964 C9EC FE 0:30 t n··: f.'! ! c:r. 1 F'F·~Fl 1i;: :. F_;·,(:E. 00~65 C~~F ~t 00 I. !ttl ,·, 00966 C9Fl E6 01 l Pi'1 B 1 '\
	.. ,. ·. 

	.... 
	.... 
	1 

	""" 
	-
	t riDI•E HOTO~OLA M68SAM CROBS-AS~MBLER f'AGE 26 
	009 7 C9F3 FE 0243 LDX LKPF'TR DOES THE RECEIVE FRAMF 
	009 8 C9F6 Al 00 CHF' A ()' :< HIHUI l'HE lOOt::Uf· H\AtiU 
	00? 9 C?FB ::!6 ::!C BNE CI\STAT 
	009 0 C9F(l El 01 CMP B 1 'X 
	009 1 C?FC 26 28 BHE n,STAT 
	()09 2 C?FE 7F 0229 CLR ltiLOll RESET IDLE COIJNTER, 
	009 3 CAOl 08 TLP564 INX U~'ltti TE LOOKUP POINT Eli. 
	00974 CA02 08 Ill X 
	00975 Cft03 H 0213 STX LKPF'H: 
	00976 Cti06 P,[l CC79 JSR IJ~'DA TE UPDATE D~lA RECEIVE 
	00977 cr. 0 o Et6 ·:>:! :! 4 LI••'l ti EO!! BUFFER READ POINTER, 
	0!J978 cr.oc 27 o3 BEO TlF'563 
	00979 CfH'E 7E CC1C JliF' EX IT 
	00980 Grt11 Pe 0243 TLP563 LDA A LKPPTR SEARCH COMPLETE? 
	00981 CA14 P1 0239 CI1F A ENDUP lF YESr JUMP TU EXIT ROUTINE. 
	0098~ CtH7 22 OA EHH TLF'565 
	00983 CA19 ::!6 CO BNE TLP561 
	00981 Cl'llll B6 0214 LI•A A U:PPTR+l 
	00985 CAlE Ell 023ti CliP A ENI•IIF'tl 
	00986 CA21 23 P.B ElLS TLF'561 
	00987 cr.:~3 7E cc 1c TLP565 JHF' EXIT 
	o' 00988 STATUS CHECK
	'******************** *****'**************•t••
	00'?8?
	N 
	....... 0099~) * THIS ROUTIHE DETERMINES IF A STATUS MESSAGE
	I 

	* 
	o~:·rc l WAS RECEIVED CORRECTLY, {){)?'?2 t * OO?S'J 
	*********************•**********•*****************************•
	·:·(\C"· 7 -'1 Ctl26 I'll oc CKSTAT CHP A tSTAlO STATUS HEADEH DETEClED! •:J ~' CA28 27 03 8EO CKSTAB 
	·:) t.; 
	CJ:::'(t 7E CABS JHP CKIDLE 1F NOTr TEST FOR IDLE CHARACTER, ') J:(t2[1 Cl 38 CKSTA8 CHP B tSTATl I~ fESr VARIFY TH~T THE STATUS 0 Ut2F 27 03 BEll ct::SH9 MESSAGE WAS RECEIVED CORRECTLY. 
	•)("/ CA31 7E CABS JtiP Chi DLE SET "FRAME COUNT" TO 4. 
	j) J ~~~ ..~· ·~ Cft3'1 86 0~ CKSTA9 LDI'l A t4 (\ l 1 Ut36 £!7 0228 SHt ti SlACI'IT S' 1 ;~ (t\39 7C 0229 1Nc I r•L un INCREHENT IDLE COUHTER. 01 3 u.::r.c 1:!6 ()'.''27 LBI\ ;) BELAY RECIEVER TERMINATION 0 l •1 Ut3F ef: o5 Altft tl t 'j ~LLOWIHG FOR SrATUS MESSAGE, 
	FF:i1C.Nl 

	Ot 5 Cti41 f:} ,(}::!;~:> ETA A F!'HCNT ·:' 1 (:·(•6 Ud·l BI• CC79 u:s T I'll .J!':~: LIPlti'\H UPDATE RECEIVED DATA 0 1 t) ~;.-, Cfp\:" P6 0~224 LDti ,; EO£t RUF~ER READ POINTER. 
	•.:J 008 Cti4ft ::!7 03 l~En t L:3Tt': !> EYI1 IF AT EN~ OF BUFFER, ntoo? Co'I'\C 7E CqC .JiiF E''ll 01·:' 1. 0 Co1'\f' !:!6 \;:O:I,E o:ST{t.~-Lhi ,,, h' J U+ IILO FF't<i'il (t 1.t\fl.(tftLE.: \11011 Cr't52 Ill ~'2"0 (' liF' :'r 'I [~P· 
	1

	0E'1:' rt·.. s~~ :.., .., re l'E~·· Ct· .:. ! () 1 ') 1 ~ [ t'o:;7 Ff ....) :--'3ft l.l•• ~;· ! iI ·>~. ,. !' H•:il:: t'F'OM f':F.C'.', ft'J!' FTP, ,.,~-;.-: ,·;~ l f!i; (:
	r 

	0HiH ·..~ r· '• 
	o': 10! ':i C(,5 :: E6 Ot L11,·, l· I.,·, ~~·l C·1 <;. C(!~f :c ·:·:.":·.:-~: 1 ~ !~"" rr~-~ ~ :·' ' J 1-'~T EI:E If/! F '·!I!!liTE!':. '!l017 CMt ~(. o·:~~q H: " I ,·,•.: 11 ::-:11!! ·~~-~i··t!!! :-~~-:~~r:~-1·\:!f-.'•' 
	1

	·:·1~~·18 Cf1t•'1 ~7 1::0 r-ro ( ,,~ ~:-: l ~~-1 ~ fF : t:~i .: l?t"r":f.~( !l ~--..~· I HI.~ ! H(;f:!',C"!Et: ~
	..... 
	• 
	' 
	.
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	MODE MOTOROLA M68SAM CROSS-ASSMBLER PAGE 

	l 
	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+:IF NOT, SET 'INCORRECT STATUS 
	1 

	01024 CA71 SA BO ORA A U10000000 MESSAGE" ERROR THEN CONTINUE 010~5 CA73 ~7 0192 STA A' ERRORS+:! IJAR IFf 1!!1' 5TA 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 0~90 STA A EF:RORH 01034 CABS FE 023D lliX RHI T
	01033 CA85 B7 

	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', 01042 CA9A B6 0190 lftt) A ERRORS 'HISSING I~LE AFTER STATUS MESSAGE'
	0 
	N 

	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 IDLE CHECK
	******************l**** **********'*****'**''*** 
	0~'3 ~~ 105 4 * THIS ROUTINE DETERMINES IF ADHITIONAL IItLES HA 1.'E IJFEN
	Q1 

	* 
	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 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;, ~ ECE l ''!· 010!7 CACC 86 0224 LPt1 ~·, FO':: P'J~ f U': F:IC·H• ~·f!HITF ~·. 01069 c~rr 2~ c! E''.-, ct ! ~' ! ~ 01069 CADi 7E. C
	01062 CABE 27 
	010
	7

	..., 
	~ 
	• 

	I
	• 

	-
	~!f.flSAM fROSS·M>SM?.LER PAGE ~3 
	1 HOfiE MOTOROLA 

	01071 
	01071 
	01071 
	CAD? 
	B1 
	0240 
	Clif' 
	A 
	IJitlt1 

	01072 
	01072 
	CADA 
	27 
	F8 
	P.EO 
	n:I£11 11 

	01073 
	01073 
	CADC 
	FE 
	023D 
	l.fl!. 
	F·: I I·' 
	GEl 
	RECV, 
	FRAME. 

	01074 
	01074 
	CADF 
	A6 
	00 
	LDA 
	A 
	Or .Y 

	01075 
	01075 
	CAE1 
	E6 
	01 
	LD'' 
	B 
	1 'X 

	(11076 
	(11076 
	CflE3 
	81 
	1F 
	CM~· 
	.1'\ 
	tU•LEO 
	IDLE 
	CHARACTER 
	FOUHD? 

	01077 
	01077 
	CAE5 
	26 
	04 
	8NE 
	Ct.J Til 1 
	IF 
	YES I 
	.JUMP 
	I 0 
	O.l[tL :·• 

	01078 
	01078 
	CAE? 
	C1 
	FB 
	Cttf' 
	B 
	t J[tl [ 1 

	01079 
	01079 
	CAE9 
	27 
	DB 
	BEll 
	CUDL:> 

	01080 
	01080 
	CnEB 
	FE 
	0243 
	CKIDL1 
	LDX 
	LKF'F'lF: 
	LUOHJF' 
	FF:AME 
	MA ITII 
	HiE. 
	f:ECEI\1Ert 
	FRf•ME? 

	01081 
	01081 
	CAEE 
	A1 
	00 
	CJ1P 
	A 
	Or X 
	IF 
	YESr 
	RET 
	THE 
	'EXTRA 
	l ltLfS' 
	FLAIL 

	01092 
	01092 
	CAFO 
	26 
	OF 
	BilE 
	Ct\IltL3 
	IF 
	NO• 
	DETERMINE 
	IF 
	MESSAGE 
	IS 
	MISSING. 

	01083 
	01083 
	CAF2 
	E1 
	01 
	Ci1P 
	P. 
	1 '~; 

	0108~ 
	0108~ 
	CAF4 
	26 
	OB 
	BNI:: 
	CKJ[tL3 

	01095 
	01095 
	CAF6 
	96 
	0190 
	LOA 
	A 
	ERRORS 
	'EXTRA 
	IDLES' 
	FLAG 
	SET, 

	01086 
	01086 
	CAF9 
	SA 
	40 
	ORA 
	A 
	t~OtOOOOOO 

	01087 
	01087 
	CAFB 
	B7 
	0190 
	STA 
	A 
	ERRORS 

	01088 
	01088 
	CAFE 
	7E 
	C9DB 
	JMP 
	Tlf'S61 

	01089 
	01089 
	CB01 
	B7 
	0193 
	CKIDL3 
	STA 
	A 
	TEMP 
	PEEK 
	AHEAD 
	BY 
	'IDLCNT' 
	INTO 
	LOOKUP 
	TABLE. 

	01090 
	01090 
	C90~ 
	86 
	0229 
	UtA 
	A 
	IDLCtH 

	111091 
	111091 
	C£!07 
	08 
	CKUtL4 
	INX 

	01·:)92 
	01·:)92 
	CFOB 
	08 
	INX 

	0 I N 
	0 I N 
	01093 01094 
	C909 CBOA 
	4A 26 
	fB 
	DEC l!NE 
	A 
	CI\HtL4 

	1..0 
	1..0 
	01095 
	CDOC 
	86 
	0193 
	UtA 
	A 
	TEMP 
	COMPARE 
	LOOKUP 
	FRAME 
	TO 
	RECV, 
	FRAME. 

	TR
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	APPENDIX E 
	EGUIPMENT INSTALLATION AND OPERATION 
	E-1 
	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. 
	S/te~minal automa~ed test ~acility <TATF> modem configuration prior to and after the installation of the se~ial reformatte~ equipment. The procedu~e to install the equipment is as follows: 
	Figure El shows the Mode 
	-
	-

	data 

	1. 
	1. 
	1. 
	Remove the lower back panel on unit 14 of the Mode S senso~. 

	2. 
	2. 
	Refe~ing to figure E1 disconnect cable 14W4P1 (14A2A1Jl> at the TATF surveillance channel #1 modem. · 

	3. 
	3. 
	Connect one end of an installation cable to cable 14W4P1. 


	4. 
	4. 
	4. 
	Connect the remaining cable connecter to the re~o~matter's channel #1 Mode S plug. 

	5. 
	5. 
	reformatte~'s channel #1 modem plug. 
	Connect a second installation cable to the 



	6. 
	6. 
	6. 
	connect~r to plug Jl at the TATF surveillance channel #1 modem. 
	Connect the remaining cable 


	7. 
	7. 
	Repeat steps 1 through 6 for cable 14W5P1 (14A4A2J1> to install channel #2 of the reformatter. 

	8. 
	8. 
	~C power phase supplying the mod ems. · 
	Plug the power cable into the same 



	EQUIPMENT OPERATION. data·reformatte~ equipment is correctly installed set all the address switches and the address mode cont~ol switch to 
	Arter the serial 

	\ .•.,.. 
	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 indi­cating that the channels are not synch~onizea to the Mode S surveil­lance 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 t
	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 
	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. 
	E-2 
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	B. Mode SIARTS IIIA Test Configuration E~uipment Installation 
	Figure El. Serial Data Reformatter 
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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 deter­mines whether the microprocessor or the operator has control over the SDM address bus. If this switch is in its down position the micro­processor 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 instruc­tions 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 verifica­tion 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 dissemination 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 
	Switch 
	Switch 
	6 
	-This 
	switch 
	selects 
	the 
	channel#l 
	verification 
	routine 

	when 
	when 
	placed 
	in 
	the 
	up 
	position 
	with 
	switches 
	2, 
	3, 
	and 
	4 
	remaining 

	in 
	in 
	the 
	down 
	position. 


	E-4 
	TABLE E1. DEFINITION OF SDM ADDRESS SWITCHES 
	:ADDRESS: DEFINITION OF INSTRUCTIONS 
	:SWITCH 0 1 = EXECUTE 1 () = Normal Mode 1 = Test Mode 
	I
	2 I , 1 = Verifllcation Routine Check 
	-..

	SWITCHES FAULT 7 6 ~ M~3§AG~ 3~~~~T~~ 0 0 0 WEATHER MESSAGE 0 0 1 CPME/BAO PARITY 
	1 By-Pass 0 1 0 BCN STROBE/OIFF. TIS Mode 0 1 1 BCN-1/BAD PARITY 1 -0 0 SRCH#1/DIFF. AZIMUTH
	= 

	.
	1 0 J. SYNCH/DIFF . TIS 1 1 0 SRCH#2/BAD HEADER 1 1 1 BCN#2/DIFF. RG & A CODE 
	3 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 
	:CURRENTLY UNUSED 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 
	4 1 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 
	:CURRENTLY UNUSED 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 
	5 :CURRENTLY UNUSED, 1 SDM Veri.Pication Rgutine 6 :CURRENTLY UNUSEQ: 1 Channel #1 Veri.Pication Rou~ine 
	= 
	= 

	~ 
	I 
	:CURRENTLY UNUSED: 1 = Channel #2 Verification Routine 
	··...___.-E-5 
	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 seria.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 con­trol 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 
	if 
	if 
	switch 
	5 
	is 
	in 
	its 
	up 
	position selecting 
	the 
	SDM 
	verification 

	rouitne, 
	rouitne, 
	the 
	LED 
	labled 
	"05" 
	will 
	be 
	on. 
	.:~addition, 
	the 
	LED 
	"Dl" 

	will 
	will 
	be 
	on 
	indicating 
	that 
	the 
	SDM 
	is 
	in 
	the 
	test 
	mode. 

	The 
	The 
	following 
	procedures 
	are 
	used 
	to 
	certify 
	the 
	serial 
	data 


	reformatter equipment prior to conAucting a test. This is accomplished by running the three verification routines. 
	-

	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 he i r up p o s i t i on to s e 1e c t t he SVR, CVR-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 momen­tarily. The SOM monitor should immediately indicate that the instruc­tion has been read. After a two second pause the three routines will be executed in secc
	The system status ~ile is presented in table E2. This file contains eight bytes labled Status+O through Status+7 as shown. The loca­tion 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 condi­tion flags on channel #1 and the final three byte
	\ 
	'-··· 
	E-6 
	TABLE 
	TABLE 
	TABLE 
	E2. 
	SYSTEM 
	STSTUS 
	FILE 

	STATUS+O 
	STATUS+O 
	( 188 
	Hex. ) 
	"CURRENT 
	CARD 
	STATUS" 

	D7 
	D7 
	PROBLEM 
	IN 
	SURVEILLANCE 
	REFORMATTER 
	CHANNEL 
	~2! 

	D6 
	D6 
	PROBLEM 
	IN 
	SURVEILLANCE 
	REFORMATTER 
	CHANNEL 
	#1! 

	D5 
	D5 
	PROBLEM 
	IN 
	DIAGNOSTIC/SIMULATION 
	CARD! 

	D4 
	D4 
	NOT 
	USED 

	D3 
	D3 
	II 

	D2 
	D2 
	II 

	Dl 
	Dl 
	II 
	-.. 

	DO 
	DO 
	SOFTWARE 
	ERROR 
	INTERRUPT! 
	<SWI> 

	STATUS+! 
	STATUS+! 
	<189 
	Hex. 
	> 
	"DIAGNOSTIC/SIMULATION 
	CARD" 

	D7 
	D7 
	NOT 
	USED 

	D6 
	D6 
	II 

	D5 
	D5 
	II 

	D4 
	D4 
	II 

	D3 
	D3 
	INCORRECT 
	DATA 
	RECEIVED! 

	D2 
	D2 
	INPUT 
	BUFFER 
	OVERFLOW! 

	Dl 
	Dl 
	IDLE 
	CHARACTER 
	LOCKUP 
	ONLY! 

	DO 
	DO 
	IDLE 
	CHARACTER 
	LOCKUP 
	DID 
	NOT 
	OCCUR! 

	STATUS+2 
	STATUS+2 
	(18A> 
	<STATUS+5} 
	{18D} 
	"CHANNEL 
	#1" 
	{"CHANNEL 
	#2"} 

	07 
	07 
	PANIC 
	FLAG! 

	D6 
	D6 
	EXTRA 
	IDLE 
	CHARACTERS! 

	05 
	05 
	MISSING 
	IDLE 
	CHARACTERS! 

	04 
	04 
	IDLE 
	CHARACTER 
	INCORRECT! 

	D3 
	D3 
	TEST 
	TERMINATED 
	BEFORE 
	COMPLETION! 

	D2 
	D2 
	INPUT 
	BUFFER 
	OVERFLOW! 

	Dl 
	Dl 
	IDLE 
	CHARACTER 
	LOCKUP 
	ONLY! 

	DO 
	DO 
	IDLE 
	CHARACTER 
	LOCKUP 
	DID 
	NOT 
	OCCUR! 

	STATUS+3 
	STATUS+3 
	<18B) 
	<STATUS+6} 
	<18E} 
	"MISSING 
	MESSAGES" 

	D7 
	D7 
	STATUS 
	MESSAGE 
	<INDICATOR 
	FLAG 
	ONLY> 

	D6 
	D6 
	BEACON 
	MESSAGE 
	#2 

	05 
	05 
	SEARCH 
	MESSAGE 
	#2 

	D4 
	D4 
	SEARCH 
	RTGC 
	MESSAGE 

	03 
	03 
	SEARCH 
	MESSAGE 
	#1 

	D2 
	D2 
	BEACON 
	MESSAGE 
	#1 

	Dl 
	Dl 
	BEACON 
	RTGC 
	MESSAGE 

	DO 
	DO 
	ATCRBS 
	CPME 
	REGULAR 
	BEACON 
	MESSAGE 

	STATUS+4 
	STATUS+4 
	<lBC> 
	<STATUS+7} 
	<lBF} 
	"INCORRECT 
	MESSAGES" 

	07 
	07 
	STATUS 
	MESSAGE 

	06 
	06 
	BEACON 
	MESSAGE 
	#2 

	05 
	05 
	SEARCH 
	MESSAGE 
	#2 

	D4 
	D4 
	SEARCH 
	RTGC 
	MESSAGE 

	D3 
	D3 
	SEARCH 
	MESSAGE 
	#1 

	D2 
	D2 
	BEACON 
	MESSAGE 
	#1 

	Dl 
	Dl 
	BEACON 
	RTGC 
	MESSAGE 

	DO 
	DO 
	ATCRBS 
	CPME 
	REGULAR 
	BEACON 
	MESSAGE 


	E-7 
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