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EXECUTIVE SUMMARY

The Data Multiplexing Network (DMN) Phase III Extended Distance Data Cable Test and
Evaluation was conducted at the request of the Program Office and was comprised of
the following test areas:

Low Loss Cable tests

Octopus Cable tests

Service Test with Codex 3600 Modem tests

Codex 3500/Codex 6216 Electronic Industries Association (EIA)-patch
panel (PP) tests

& W o

These tests were conducted at the Federal Aviation Administration (FAA} Technical
Center. The tests proved that communications equipment can be separated from the
DMN equipment using either low loss cable or octopus cable within the distance
limitations described in this report.




1. INTRODUCTION.

The Data Multiplexer Network (DMN) program is a three-phased program to purchase
commercial products to savisfy the communications requirsments of the National
Airspace System (NAS) subsystems.

1.1 BACKGROUND.

The Federal Aviation Administration (FAA) is in the process of installing Codex DMN
equipment at the Minneapolis Air Route Traffic Control Center (ARTCC), the first
Operational Readiness Demoustration (ORD) site. The NAS services, providing their
own data multiplex equipment, will have this equipment replaced with the new Codex
equipment in the DMN area. The FAA Technical Center was requested to perform cable
length versus transmission rate tests in the DMN laboratory to determine if
relocation of communications equipment to a DMN area was possible.

1. P S

The purpose of the cable test was to determine how long cable lengths between the
Data Communications Equipment (DCE) and modems will affect the Bit Error Rate
(BER). This test was performed at various data rates to determine the maximum
cable length before bit errors occcurred. Based on this result, ASM-300 will
prepare the network engineering drawing and cable management requirement for the
first site installation at Minneapolis, Minnesota.

1.3 PARTICIPANTS.

These tests were conducted by Phillip Hoang, Edward Lind, and Richard Morton of
ACW-400. Chuck Morrow and Dan Chess, two representatives from the Program Office,
witnessed some of these tests.

2. TEST APPROACH AND CONCEPT.

The test approach was to conduct a laboratory test using Bit Error Rate Test (BERT)
testers as the Data Terminal Equipment (DTE) and varying the cable length and type
between the BERT and an Electronic Industries Association (EIA) patch panel (PP)
which connected the BERT to the modem. The tests consisted of the following four
areas: low loss cable tests (paragraph 3.1); octopus cable tests (paragraph 3.2);
service test with available services (paragraph 3.3); and Codex 2500/Codex 6216
tests (paragraph 3.4).

2. DMN CABLE TESTS.

Four basic tests were conducted with multiple subtests in each. These tests are
described below:




3.1 LOW LOSS CABLE TEST.

This test used various lengths of low luss cable between the 3ERT and an EIA PP at
various data rates with the local and remote modems set for different conditions.
Specifications for this cable are presented below. The four tests that were run
with the low loss cable are discussed in the following sections.

ow Loss Cable - Extended Distance Data Cable (EDDC

Conductor Gauge 24 Average Wire Gauge (AWG)
Mutual Capacitance 12 picofarad (pf) +/-2pf
Resistance .03 ohms/feet

3.1.1 Test A.

The test configuration for this test is shown in figure 1. Modem 1 was set for
internal timing and internal sync. Modem 2 was set for loopback timing and
internal sync. The BERTS were set for a 511 test pattern and external timing. The
length of the cable was increased until a loss of sync occurred at the remote BERT.

3.1.2 Test B.

The test configuration for this test is shown in figure 2. Modem 1 was set for
loopback timing and internal sync. Modem 2 was set for internal timing and
intermal sync. The BERTS were set for a 511 test pattern and external timing. The
length of the cable was increased until a loss of sync occurred at the remote BERT.

3.1.3 Test C.

The test configuration for this test is shown in figure 3. Modem 1 was set for
external timing and external sync. Modem 2 was set for loopback timing and
internal sync. BERT 1 was set for a 511 test pattern and internmal timing. BERT 2
was set for a 511 test pattern and external sync. The length of the cable was
increased until a loss of sync occurred at the remote BERT.

3.1.4_ Test D.

The test configuration for this test is shown in figure 4. Modem 1 was set four
loopback timing and internal sync. Modem 2 was set for external timing and
external sync. BERT 1 was set for a 511 test pattern and external timing. BERT 2
was set for a 511 test pattern and internal sync. The length of the cable was
increased until a loss of sync occurred at the remote BERT.




1439

LSAL AT4YD ONI-01-GNd 'V 153l

d001

—{

id

009¢

cW

INI

4A

W

‘1 9¥n0I14

3d00S

id

1439

1S31 H3ANN 378v0




1S31L 3'19VD ONI-0L-ON3 ‘€ 1SHL AR IBEE

34098
NI d00O1
——] oose 009t [J—{ldd-via——| 1u3s
. i1d AA d
N W 1S31 H3IANN 318VD

DNIWIL INI=(1d)t 1HOd




1S3L FT9VD GNA-OL-GNR ‘D 1S3l

(TWIONIWIL
INI=(1d)t LHOd

d0O01

143g |} ~{| oo9e

4

(tWONIWIL 3409S
1X3=(1d)t 1HOd
(1d)1Xx3
009¢ | }—|dd-vI3 ]
1d 7

4A

"t H3END1A

W

14389

1831 H3AaNN 318v0




1SA1 A79v¥D aONI-OL-ONHA ‘a 1S4l ‘y FANOIA
(LW)ONIWIL (EW)ONINIL 3d409S
1X3=(1d)t 1HOd  INiI=(1d)1 1HOd
(1d) LX3 dOO1
_x 009¢ 009¢ | | &-<_m“Tln/Vﬁ
B
id A \d
] L

N )

1434

1S31 H3ANN 378vO




3. QOCTOPUS C TEST.

This test used 500 feet of low loss cable berween the BERT and an RI} PP at
various data rates with the local and remote modems set for different conditions.
Specifications fo= this cable are presented below. The four tests that were run
with the octopus cable are discussed in the following sections.

Octopus Cable -~ C.
Conductor Gauge 24 AWG
Mutual Capacitance 12pf +/-2pf
Resistance .3 chms/ft

3.2.1 Test A.

The test configuration for this test is shown in figure 5. Modem 1 was set for
internal timing and internal sync. Modem 2 was set for loopback timing and
internal sync. Both BERTS were set for a 511 test pattern and external timing.
The data rate was increased until a loss of sync occurred.

3.2.2 Test B.

The test configuration for this test is shown in figure 5. Modem 1 was set for
loopback timing and internal sync. Modem 2 was set for loopback timing and
internal sync. Both BERTS were set for a 511 test pattern and external timing.
The data rate was increased until a loss of sync occurred.

3,2.3 Test C.

The test configuration for this test is showa in figure 5. Modem 1 was set for
external timing and external sync. Modem 2 was set for loopback timing and
internal sync. .Both BERTS were set for a 511 test pattern and external timing.
The data rate was increased until a loss of sync occurred.

\'s W s, 00

. This area of testing involved the Peripheral Adapter Module Replacement Item
(PAMRI), Model 1 Full Capacity (M1FC), and National Airspace Data Interchange
Network (NADIN). Tests with the PAMRI were conducted with live data and wicth
Interfacility Data (IDAT). M1FC was tested only with live data (NADIN tests).
Each test area is discussed below.

3.3.1 PAMRI Testsg With Live Data.

The test configuration for this test is shown in figure 6. The live data from
ARTCC Albuquerque was transmitted through the Federal Telecommunications System
(FTS) line by using the Codex 3600 modems and Codex 2185 digital bridge. Tests

were conducted with 150 feet, 350 feet, 550 feet, 800 feet, and 1650 feet of cable.

The Quick Analysis of Radar Site (QARS) data were taken for each test.
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3.3.2 PAMRT Tegt With IDAT.

The test configuration for this test is shown in figure 7. Tests were conducted
with 500 feet of octopus cable with 50 pin connectors. The Codex 3600 modem was
set for internal timing, internal sync, and modem check loopback test. The data
taken consisted of the plot of RS-232 signals for transmitted data, transmitted
clock, received data, and received clock.

3 M1FC Tests.

The test configuration for this test is shown in figure 8. These tests were also
conducted with 500 feet of octopus cable. Modem 1 was set for internmal timing and
internal sync. Modem 2 was set for loopback timing and internal sync. The data
taken consisted of the plot of RS-232 signals for transmitted data, transmitted
clock, received data, and received clock.

3.3.4 NADIN Test.

The test configuration for this test is shown in figure 9. Tests were conducted
with 500 feet of octopus cable. Modem 1 was set for internal timing and internal
sync. Modem 2 was set for loopback timing and internal sync. The data taken
consisted of the plot of RS-232 signals for transmitted data, transmitted clock,
received data, and received clock.

3.4 CODEX 3500/CODEX 6216/EIA-PP TESTS.

These tests were conducted with low loss cable and octopus cable and are discussed
separately below. The test configuration for these tests is shown in figure 10.

4 W Cabl

These tests were conducted with cable lengths from 300 feet to 1650 feet and at
data rates from 19.2 kilo bits per second (kbps) to 2.4 kbps.

4 (o) C e

Tests were conducted with 500 feet of octopus cable with 50 pin connectors. Data
were taken at data rates from 2.4 kbps to 19.2 kbps.

10
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4. TEST RESULTS.
Test results for each of the tests described above are presented in the following

paragraphs.

4.1 TOW 10SS CABLE TEST RESULTS.

Test results for each of the four tests conducted wicth low loss cable are discussed
below.

4.1.1 Test A.

The cable length was increased until loss of sync occurred. The BERT ran error
free for the following conditions:

Cable Length Bit e econd
1650 feet 2400
1650 feet 4800
1650 feet 7200
1650 feet 9600
1650 feet 12,400
600 feet 14,400
550 feet 16,800
500 feet 19,200

Additional data taken included signal amplitude; rise time and fall tim- for
TX data, TC clock, RX data, and RC clock. These test results are presented in
appendix A,

4,.1.2 Test B.

The cable length was increased until loss of sync occurred. The BERT ran error
free for the following conditions:

Cable Length Bits Per Second
1650 feet 2400,
1650 feet 4800
1650 feet 7200
1650 feet 9600

800 feet 12,400
600 feet 14,400
500 feet 16,800
500 feet 19,200

Additional data taken included signal amplitude; rise time and fall time for
TX data, TC clock, RX data, and RC clock. These test results are presented in
appendix B.

15




4.1.3 Test C.

The cable length was increased until loss of sync occurred. The BERT ran error
free for the following conditions:

Cable Length Bits Per Second
1650 feet 2400

1650 feet 4800

1650 feet 7200

1650 feet 9600

1650 feet 12,000

1450 feet 14,400

1350 feet 16,800

1050 feet 19,200

Additional data taken included signal amplitude; rise time and fall time for
TX data, TC clock, RX data, and RC clock. These test results are presented in
appendix C.

4.1.4 est D.

The cable length was increased until loss of sync occurred. The BERT ran error
free for the following conditions:

c ngth Bits Per Second
1650 feet 2400
1650 feet 4800
1400 feet 7200
1050 feet 9600
850 feet 12,000
650 feet 14,400
550 feet 16,800
450 feet 19,200

Additional data taken included signal amplitude; rise time and fall time for
TX data, TC clock, RX data, and RC clock. These test results are presented in
appendix D.

4.2 QCTOPUS CABLE TEST RESULTS.

Test results for the three tests conducted with the octopus cable are presented
below.

4.2.1 Test 7.

The BERTS ran error free at 2.4, 4.8, 7.2, 9.6, 12, and 14.4 kbps. The BERTS lost
sync at 16.8 and 19.2 kbps.

Additional data taken included signalvamplitude; rise time and fall time for
TX data, TC clock, RX data, and RC clock. These test results are presented in
appendix E.

16




4.2.2 Test B.

The BERTS ran exrror free at 2.4, 4.8, 7.2, 9.6, 12.0, and 14.4 kbps. The BERTS
lost sync at 16.8 and 19.2 kbps.

Additional data taken included signal amplitude; rise time and fall time for
TX data, TC clock, RX data, and RC clock. These test results are presented in
appendix F.

& 3 st C.

Test results showed that the BERTS ran error free at 2.4, 4.8, 7.2, 9.6, 12.0,
14.4, 16.8, and 19.2 kbps. Additional data taken included signal amplitude, rise
time and fall time for TX data, TC clock, RX data, and RX clock. This data is
presented in appendix G.

4.3 v W co 360 D S SULTS.

Test results for the PAMRI with live data, PAMRI with IDAT, and M1FC with live data
are presented below.

4.3 Wi ive ta Te Results.

The test results showed that the live radar data transmission between the ARTCC at
Albuquerque and the FAA Technical Center was successfully completed with 1650 feet
of low loss cable and 500 feet of octopus cable. Data taken for RX data and RX
clock for cable lengths of 150 feet, 350 feet, 550 feet, 800 feet, and 1650 feet
and at a data rate of 2.4 kbps are presented in the appendix H. This data is
followed by the QARS data taken for these same cable lengths.

4.3 B ata With IbA est Results.

The test results showed that IDAT data transmission between PAMRI system and the
Codex 3600 was successfully completed through 500 feet of octopus cable. Signal
amplitude, rise time, and fall time for TX data, TX clock, RX data, and RX clock
are presented in appendix I.

4.3.3 MIFC With Live Data.

Live data transmission between MIFC Flight Service Data Processing System (FSDPS)

and the Automated Flight Service Station (AFSS) system was successfully completed

through 500 feet of octopus cable. Signal amplitude, rise time, and fall time for
TX data, TX clock, RX data, and RX clock are presented in appendix J.

4 4 W v ta.

The test vesults showed that the live data transmission between the Front End
Processor (FED) and NADIN I Concentrator was successfully completed through the
Codex 3600 modems with 500 feet of octopus cable. Signal amplitude, rise time, and
fall time for the TX data, TX clock, RX data, and RX clock are presented in
appendix K.

17



4.4 00 216 A- ST _RESULTS.

Test results for low loss cable tests and octopus cable tests are presented below.

4.4.1 Llow Loss Cable Test Results.

The cable length was increased uncil loss of sync occurred. The BERT ran error
free for the following conditions:

able lLengt t con
1650 feet 2400
1600 feet 4800
1050 feet 7200
750 feet 9600
600 feet 12,000
450 feet 14,400
400 feet 16,800
300 feet 19,200

Additional data taken included signal amplitude; rise and fall time for
TX data, TX clock, RX data, and RX clock. This data is presented in appendix L.

4.4 e e

Test results showed that the BERTS ran error free at 2.4, 4.8, 7.2, 9.6, 12.0,
14.4, 16.8, and 19.2 kbps. Additional data taken included signal amplitude, rise
time, and fall time for TX data, TX clock, RX data, and RX clock and is presented
in appendix M.

CONCLUSIONS .

Conclusions for each of the tests are presented below.

3.1 LOW 1OSS CABLE TEST CONCLUSION.

The maximum length of low loss cable that can be used is 1650 feet at a data rate
of 2400 bits per second (bps).

.2 _OCTQPUS CABLE TEST CONCLUSIONS.

The maximum data rate at which 500 feet of octopus cable can be used is 14,400 bps
for the case in which modem 1 is set for intermal timing and internal sync and
modem 2 is set for loopback timing and internal sync. This same limitation applies
for the case in which modem 1 is set for loopback timing and internal sync and
modem 2 is set for internal timing and internmal symec.

In the case in which modem 1 is set for external timing and external sync, and
modem 2 is set for loopback timing and internal sync, the maximum data rate that
can be used is 19,200 bps.




5,3__CODEX 3600 MODEM TEST CONCLUSTONS.

The PAMRI tests, with live radar data, were successfully run with 1650 feet of low
loss cable at a data rate of 2400 bps and wich 500 feet of octopus cable.

The PAMRI tests with IDAT, NADIN tests with live data, and M1FC tests with live
data were successfully run with 500 feet of octopus cable.

5.4 CODEX 3500/CODEX 6216 TEST CONCLUSIONS.

The maximum length of low loss cable successfully tested was 1650 feet at 2400 bps.
The maximum data rate for 500 feet of octopus cable was 19,200 bps.

6, RECOMMENDATIONS.

Communications equipment can be separated from the DMN equipment using either low
loss cable or octopus cable within the limitations discussed in section 5.

19




APPENDIX A

LOW LOSS CABLE TEST
TEST A




TEST A
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TEST A

CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER
EXTENDED DISTANCE DATA CABLE LENGTH: /éﬁ'n’

DATA SPEED: _4800 bpg
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TEST A

CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER
EXTENDED DISTANCE DATA CABLE LENGTH: 1650

DATA SPEED: 7200 bps
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TEST A
CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER
EXTENDED DISTANCE DATA CABLE LENGTH: _ /4570’
DATA SPEED: 4800 hps
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TEST A

CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER
EXTENDED DISTANCE DATA CABLE LENGTH: (450

DATA SPEED: [ 2.000 bpg
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TEST A

CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER
EXTENDED DISTANCE DATA CABLE LENGTH: __ 400’
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TEST A

CODEX 3600/HADAX ZIA-PP/GEMINI DUAL BERT TESTER

EXTENDED DISTANCE DATA CABLE LENGTH:

DATA SPEED:

14,800 bps
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RC CLOCK (PIN 17)
MAXIMUM: [1.2& v MINIMUM: - 9§y

RISE: (.47 e PALL:  [2.54 us
T/DIV:  ga s V/OIV: oy’




TEST A
CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER
EXTENDED DISTANCE DATA CABLE LENGTH: 500’

DATA SPEED: [9.200 bps
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APPENDIX B

LOW LOSS CABLE TEST
TEST B




TEST B
CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER
EXTENDED DISTANCE DATA CABLE LENGTH: _ /650’

DATA SPEED: 2400 b?s
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TEST B
CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER
EXTENDED DISTANCE DATA CABLE LENGTH: _ (550 '

DATA SPEED: 4800 bgs
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TEST B

CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER
EXTENDED DISTANCE DATA CABLE LENGTH: £S5/

DATA SPEED: T200 bPS
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RC CLOCK (PIN 17)
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T/D1IV: Jme V/DIV: gy




TEST B
CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER
EXTENDED DISTANCE DATA -CABLE LENGTH: _J/£50’

DATA SPEED: 9600 bps
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TEST B

CODEX 3600,/HADAX EIA-PP/GEMINI DUAL BERT TESTER

EXTENDED DISTANCE DATA CABLE LENGTH:

DATA SPEED: [2’ [oYole] bPS
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TEST B

CODEX 3800/HADAX EIA-PP/GEMINI DUAL BERT TESTER
EXTENDED DISTANCE DATA CABLE LENGTH: éDOl

DATA SPEED: 14 400 bP&
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TEST B

copex 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER

EXTENDED DISTANCE DATA CABLE LENGTH:

DATA SPEED:

16,800 bps
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TEST B

CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER

EXTENDED DISTANCE DATA CABLE LENGTH: S00

DATA SPEED: _[9.200 hps
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APPENDIX C

LOW LOSS CABLE TEST
TEST C




TEST C

CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER

EXTENDED DISTANCE DATA CABLE LENGTH: 1650’

DATA SPEED: 2400 hPs
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TEST C

CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER

EXTENDED DISTANCE DATA CABLE LENGTH:

DATA SPEED: 4800 bpi
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TEST C

CODEX 3800/HADAX EIA-PP/GEMINI DUAL BERT TESTER
EXTENDED DISTANCE DATA CABLE LENGTH: Zéﬁ'al

DATA SPEED: _zzQQ__ng_
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TEST C

CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER

EXTENDED DISTANCE DATA CABLE LENGTH: J£<o’
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RC CLOCK (PIN 17)
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TEST C
CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER
EXTENDED DISTANCE DATA CABLE LENGTH: /<50

DATA SPEED: _ 12,000 hos
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TEST C

CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER

EXTENDED DISTANCE DATA CABLE LENGTH:

DATA SPEED: _14. 400 bps
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RX DATA (PIN 23)

MAXIMUM: [p74 v MINIMUM: -}ji24 v
RISE: L7 X7 W PALL: SSLSA_,AS
T/DIV: S0 us V/DIV: 1o ¥
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RC CLOCK (PIN 17)

MAXIMUM: 452 v MINIMUM: -j0 20 v
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2832

o

-

o




TEST. C

CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER

EXTENDED DISTANCE DATA CABLE LENGTH:

DATA SPEED: (6,800 épﬁ
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4524 uc PALL:

SO ue-  V/DIV:

S8 A7 js

-7

RC CLOCK (PIN 17)
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TEST C

CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER
EXTENDED DISTANCE DATA CABLE LENGTH: (050’

DATA SPEED: _Lﬂzaa__bps_
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MAXIMUM: 1oy MINIMUM: -}L49 Y
RISE: PALL: 25,61 M3
T/01V: g"‘a :ié V/D1V: day

RC CLOCK (PIN 17)
MAXIMUM: 4,82V MINIMUM: =200y

RISE: FALL: L1 MdS
T/0IV: w V/DIV: _iouw




APPENDIX D

LOW LOSS CABLE TEST
TEST D



TEST D

CODEX 3600/HADAX EIA-PP/GEMINI DUAL BER

DATA SPEED:

TX DATA (PIN 2)

EXTENDED DISTANCE DATA CABLE LENGTH: ‘e’
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TC CLOCK (PIN 15)
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TEST D
CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER
EXTENDED DISTANCE DATA CABLE LENGTH: /&S0

DATA SPEED: 48C0 ops
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T/0IV: g g? v/DIV: 12y T/DIV: E gk V/DIV: i7- 3
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TEST D

CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER

EXTENDED DISTANCE DATA CABL

DATA SPEED: 2200 ngs
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RX DATA (PIN 3)
MAXIMUM: |[ 32 v MINIMUM: -//45y
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RC CLOCK (PIN 17)

MAXIMUM: 1942 v MINIMUM:- 25V
RISE:  g7ueug FALL: 2548 us
T/DIV: g V/DIV:  _ov-




TEST D

CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER
EXTENDED DISTANCE DATA CABLE LENGTH: [n<pn

DATA SPEED: 2.4600 bPS
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TEST D
CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER

!
EXTENDED DISTANCE DATA CABLE LENGTH: 250

DATA SPEED: [ 2,002 éQs
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TEST D
CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER

/

EXTENDED DISTANCE DATA CABLE LENGTH: &9 -

DATA SPEED: 14400 bpg
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RISE: 3372 Us FALL: 5‘,5:35 RISE: KS3ME FALL: o kg ¢S
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TEST D

CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER

EXTENDED DISTANCE DATA CABLE LENGTH: <S50’

DATA SPEED: _J/4 400 bps
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TEST D

CODEX 3600/HADAX EIA-PP/GEMINI DQAL BERT TESTER

EXTENDED DISTANCE DATA CABLE LENGTH:

DATA SPEED: [Q,ZQQ EQ&
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APPENDIX E

OCTOPUS CABLE TEST
TEST A




TEST A

CODEX 3600/HADAX EIA-PP/CODEX DB 218S/BERTS

EXTENDED DISTANCE DATA CABLE LENGTH: 50p’ acropus

DATA SPEED: 2.400 LPS
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TC CLOCK (PIN 15)
:g:m ALYV HINIHUH 3_,

T/D1IV: Lx

RISE: a5 4 kg FALL:
T/DIV: S0 s V/D1V:
Nl

F
cayw}
J

4

RX DATA (PIN 3)
MAXIMUM:
RISE:
T/DIV:

s

PALL:
V/01V:

A4 V MINIMUM: -84 v
2.23 x5

Y.L A

E-1

RC CLOCK (PIN 17)

MAXIMUM: 4.2 v MINIMUM: - 23y
RISE: Lo me FALL: 2 AL K
T/DIV: S2a M V/0IV: i v




TEST A
CODEX 3600/HADAX EIA-PP/CODEX DB 218S/BERTS
EXTENDED DISTANCE DATA CABLE LENGTH: 500’ ocropys

DATA SPEED: _4gﬁga_b¥i_
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TEST A

CODEX 3600/HADAX EIA-PP/CODEX DB 2185/BERTS

/

EXTENDED DISTANCE DATA CABLE LENGTH: 590 oC70PyS

DATA SPEED: _Z.cha__b.ps_
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RC CLOCK (PIN 17)
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TEST A
CODEX 3600/HADAX EIA-PP/CODEX DB 218S/BERTS
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DATA SPEED: _Q £00 hF’
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TEST A
CODEX 3600/HADAX EIA-PP/CODEX DB 2185/BERTS
EXTENDED DISTANCE DATA CABLE LENGTH: 510 ocropys

DATA SPEED: 2 000 é‘z
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TEST A
CODEX 3600/HADAX EIA-PP/CODEX DB 2185/BERTS

EXTENDED DISTANCE DATA CABLE LENGTH: LS00 ’ 2CTOPIS
DATA SPEED: l
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TEST A-——
CODEX 3600/HADAX EIA-PP/CODEX DB 218S/BERTS
EXTENDED DISTANCE DATA CABLE LENGTH: <S11’ Jrmrpus

DATA SPEED: _[4,800 Los

TX DATA (PIN 2) TC CLOCK (PIN 1S)
MAXIMUM: 0.8 v MINIMUM: -2 v MAXIMUM: g0 y MINIMUM: - a2

RISE: 22 4 ug FALL: 12,2 a5 RISE: 2<% FALL: g £.3 ue |
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APPENDIX F

OCTOPUS CABLE TEST
TEST B




TEST B

CODEX 3600/HADAX EIA-PP/CODEX DB 2103, w-
EXTENDED DISTANCE DATA CABLE LENGTH: 200 ! QCTNPuS

DATA SPEED: 2,400 bg
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RC CLOCK (PIN 17)
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T/DIV: =00 W% V/DIV: _ov




TEST B8—

CODEX 3600/HADAX EIA-PP/CODEX DB 218S/BERTS

EXTENDED DISTANCE DATA CABLE LENGTH:

DATA SPEED: 4,800 "QPS
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T/D1V: m v/DIV: 1oV
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RC CLOCK (PIN 17)

MAXIMUM: A4 V.
RISE: 15,7 M6
T/DIV: 50078
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TEST B
CODEX 3600/HADAX EIA-PP/CODEX DB 2185/BERTS
EXTENDED DISTANCE DATA CABLE LENGTH: 5400 ccTrpus

DATA SPEED: _Z240 bgs
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TEST B

CODEX 3600/HADAX EIA-PP/CODEX DB 218%/BERTS
EXTENDED DISTANCE DATA CABLE LENGTH: 500 ocropus

DATA SPEED: _9.L00 bna
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MAXIMUM: j; 2 v MINIMUM: -/p g
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TC CLOCK (PIN 15)
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RC CLOCK (PIN 17)
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TEST B

CODEX 3600/HADAX EIA-PP/CODEX DB 218S5/BERTS

!

EXTENDED DISTANCE DATA CABLE LENGTH: _S00Q QCToPUs

DATA SPEED: _L&_Q_QL_&_}Q}
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RISE: 29.9 us TALL: 3.6 W
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MAXIMUM: )n o YV MINIMUM: =240V
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T/01IV: -7

LLS us TALL:
120 ms vV/D1IV:

F-5

RC CLOCK (PIN 17)
MAXIMUM: 0.0y MINIMUM: - 44V
[ a

RISE: PALL: 493
ﬁﬁ v/D1V: 1o v

T/D1IV:




TEST B
CODEX 3600/HADAX EIA-PP/CODEX DB 218S/BERTS
EXTENDED DISTANCE DATA CABLE LENGTH: _200 ’ ocropys

DATA SPEED: [éé{m bp&

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: jo.8 v MINIMUM: -0 gy MAXIMUM: _|n v MINIMUM: -9 gy

RISE: 15 o ms FALL: 287 us RISE: -4 us FALL: 224 4
T/DIV: 180 ls vV/DIV: Y.V T/DIV: 100742 v/DIV: _p i g

e —— - v > v p—

e Po— .

RX DATA (PIN 3) RC CLOCK (PIN 17)

S e e aay i ey g oLy
T/OIV: 100 Js V/DIV: T/DIV: a0 ws Y/DIV: o
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TEST B._._
CODEX 3600/HADAX EIA-PP/CODEX DB 2185/BERTS
EXTENDED DISTANCE DATA CABLE LENGTH: _320/ scropym
DATA SPEED: _ /g, 412 kps.

e nm——-

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: )pg v MINIMUM: -jng. MAXIMUM: _jo.0 v MINIMUM: - 5 gy
RISE: 3.7 us PALL: L4 us RISE: (L4 s FALL: 2.9 us
T/DIV: zg“; V/D1V: 1oy T/DIV: S2 s V/DIV:  p v
T T T T
ongrel 1
‘h -+ e
Qagrdl, {1 r
ib' L
RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: 4. L v MINIMUM: -4.2 v MAXIMUM: g oy MINIMUM: -g 43

RISE: FALL: RISE: PALL: £ ol us
T/DIV: % g: v/DIV: :: :;2 T/01IV: ﬁ V/DIV: 2 v

F-7




TEST B

CODEX 3600/HADAX EIA-PP/CODEX DB 2185/BERTS

EXTENDED DISTANCE DATA CABLE LENGTH: 04’ gcropis

DATA SPEED:

O _bps

g

& " Pl

TX DATA (PIN 2)

MAXIMUM: (0.8 y MINIMUM:

RISE:
T/D1IV:

FALL:
Sl i

TC CLOCK (PIN 15)
MAXIMUM: o v  MINIMUM:

—-—.——A

pr— g = —

1-

P

RX DATA (PIN 3)

MAXIMUM: 44 v MINIMUM: - QR YV

FALL:
L oL

RISE:
T/DIV:

445w

~QN

RISE: L ws PALL:
T/DIV: Sg 4x  V/DIV z
]
<4
y
q
RC CLOCK (PIN 17)
MAXIMUM: 4.4y MINIMUM: _AQALJ
RISE: PALL:
T/DIV: é‘:ﬁf V/DIV:




APPENDIX G

OCTOPUS CABLE TEST
TEST C




TEST C

CODEX 3600/HADAX EIA-PP/CODEX DB 218S5/BERTS

EXTENDED DISTANCE DATA CABLE LENGTH:

DATA SPEED: 2400 blzs

500" octOPUS

d4eb0 s 4104410
LA RAALBRARAS

[

L
1
S
3

IPEVE FYTTE FUNRY FRWVE IRV Y
LARRABASNRINSuP RN ERRA]
+

—T

TX DATA (PIN 2)

TC CLOCK (PIN 15)

MAXIMUM: 9.2 v MINIMUM: =833y MAXIMUM: 24 v MINIMUM: -1 42V
RISE: FALL: 2.5%9 Us RISE: 4.08 Y38 FALL: 407 M5
T/D1V: 2 Zg V/D1IV: [0V T/DIV: 2 me V/DIV: 0\ _
S 1
* I
Py
—

g
1
T
-+
4

|

TEXZXITTITTI AT

uTs FYVTY FYYVS . IO

YITITEIX

RX DATA (PIN 3)

MAXIMUM: )1 47 Vv MINIMUM: —-)208V

RISE: &gs us FALL: 2,453 Hs
2 Mg V/DIV:

T/D1IV: -0V

G-1

RC CLOCK (PIN 17) ’
MAXIMUM: 2.0y MINIMUM: -}) 88V

RISE: 356 s FALL: 3.%4 Us
T/DIV: A.ms V/DIV: 10V




TEST C
CODEX 3600/HADAX EIA-PP/CODEX DB 2185/BERTS
EXTENDED DISTANCE DATA CABLE LENGTH: 300 ' oervpus

DATA SPEED: _4 800 st

+1iassdiias

LA AR REALRARALS

1
P
9
4
4

SN FUVNY VU R FUD
jaeaBwases DRSNS
+

IFUS]
RARS

T

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: 12 g1y MINIMUM: -J/ 24y MAXIMUM: 4/ 25y MINIMUM: -/ 38 v

RISE: 4.0 us FALL: 359 us RISE: 43345 FALL: 2
T/DIV: 1Las _ V/DIV: oy T/DIV: | ma_ V/DIV: ,cif

34
TN

X
L‘_ﬂ‘

bl

1444
LA AR

9
s
3

2
S
3

4
4
9
1
4
4
1.
4
4
4
4
4
4
<4

=

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: 9.49 v MINIMUM: -8 o4y MAXIMUM: ;281 v MINIMUM: -/2 4

RISE: 2.2l us FALL: 219 yo  RISE: 3 FALL: 342 us
T/DIV: | 'mlfl_s V/DIV: OV T/DIV: .,Q%f V/DIV: oy

AR BAAASRERORE $220)

——
41444444444 R 3404
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TEST C

CODEX 3600/HADAX EIA-PP/CODEX DB 218S/BERTS
EXTENDED DISTANCE DATA CABLE LENGTH: &00 JCTCPUS
DATA SPEED: _A4.6(0 bgs

=
1L

:u:!;:+ﬂffHJ
4

b
5
s

+H++H+iﬁﬁwﬂé
} 4

B

1N

TX DATA (PIN 2) TC CLOCK (PIN 15).
MAXIMUM: |0 g2 yv MINIMUM: -8 33 v MAXIMUM: [1.96 Vv MINIMUM:-/,.£28y

RISE: 224 M8 FALL: 254 4§  RISE: 424 S FALL:
T/DIV:  sp 4s  V/DIV: oV T/DIV:  Sp Ms_ V/DIV: oy’ _

! 3 } |
- | [
b3 | !
L3 [
w—::*’ ‘-
L R
3 |
3 [
anedl
bl " 1
BX DATA (PIN 3) RC CLOCK (PIN 17)

MAXIMUM: 13 o7 y MINIMUM: -11.74 Y MAXTMUM: 1) 26 y MINIMUM: -1} Ga Y

RISE: 4771 4G FALL: 336 Us RISE: 442 us FALL: 407 us
T/DIV: SO s V/DIV: oy T/D1V: S50 _us_ V/DIV: oy
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TEST C
CODEX 3600/HADAX EIA-PP/CODEX DB 218S/BERTS
EXTENDED DISTANCE DATA CABLE LENGTH: SQO/ CCTTPLS

DATA SPEED: _(2 4CC leﬁ

"

it

| S

N~ N

LAARSARRESRAA
r_
)

,
1
1

4
4

1 !
3

S

+

+db4di 444414308

4
LA

<
| ..
44

S

4+ 44
Y
et
-

—
et
+i-b-4-4-4
LARAS
e
ot
Se—

’1
B
|

s
-

TX DATA (PIN 2) TC CLOCK (PIN 15)

MAXIMUM: [0 1| Vv MINIMUM: -233 y MAXIMUM: | S4 vy MINIMUM: -;; 68,
RISE: 23 #e EALL: 2.S< v RISE: 374 us FALL: 304 .
T/DIV: go L¢ V/DIV: oy T/DIV: S6 s V/DIV: e

L\
\

| |

1_,______1___\_{
ﬁ.._, i

|
1
g
]
4
4

—

4
omrrsed
a—

E————
JURVESVSUENDUVREUENY i.’.iA'._m.'_HH
& IREARSRARARRRARASARRE)

E
"

RX DATA (PIN 3) RC CLOCK (PIN 17)

MAXIMUM: [3.24y MINIMUM: <1270y  MAXIMUM: 324y MINTMUM:=12.7) /

RISE: 4.2% ws FALL: 2,73 ys RISE: 42545 FALL: 373 ug

T/DIV: SO us. V/DIV: iny T/D1V: S0 s V/DIV: oy




TEST C
CODEX 3600/HADAX EIA-PP/CODEX DB 2185/BERTS

EXTENDED DISTANCE DATA CABLE LENGTH: 560, CCTTPLS

DATA SPEED: 19,200 bps

|

»——]
H4 44+
YI7rYsT
} .

..
TR H R ﬁ

:r

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: 10 42 v MINIMUM: -89 v MAXIMUM: ;124 y MINIMUM: - i £8 4

RISE:  2.0q u& FALL:  24g is  RISE: FALL: g g2 s
T/DIV: 204 V/DIV: 0y T/oIv: S Lo A4

]

—
|

f i HHH
\
p—
—

T

+é-4
Ty

{444
Yy

"1
——
\1
HHH
r—"”‘u
1
=T

!;—"—d
b
4441334
TITTEYVYYY
{{:::::

*

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: (2 4 v MINIMUM: -2 08y MAXIMUM: 1344 YV MINIMUM: -2 &

RISE: FALL: 3R kK RISE: FALL: 2p6 W8
T/DIV: ‘Eé Z: V/DIV: a0y T/DIV: vV/DIV: 16V’

/




APPENDIX H

PAMRI WITH LIVE DATA




DMN EQUIPMENT/PAMRI INTERFACE
150 FEET EXTENDED DISTANCE DATA CABLE
LIVE RADAR DATA OF 2400 bps
RX DATA (Pin 3) and RX CLOCK (Pin 17)

31-0ct-81 ! -
3:58:21 eCro

O m

LA LA ALY
'q

———r AN ABA SN Sy Son M S o S S N e 2 s e e e e o

33344444444 4.5 0844002404010

FTEISTRISI®Y

14441344482
LRRARRAAAN)

Chan 1
.2ms 10V
Parameters Chamell 0.00us, 1.99200 me) 7968pts (han 2
Source max dmum 10.42V period - - = 2 ms >10 V
minimum -§.26V width 418.13 us
mean 5.557V rise 4.71 us
sdev §.938V fall 2.65us
rms 8.889 v delay 831.37 us
. o 1 Vis=
ot 0.0V OC S N oR> 1 Vvas

H-1



DMN EQUIPMENT/PAMRI INTERFACE
350 FEET EXTENDED DISTANCE DATA CABLE
LIVE RADAR DATA OF 2400 bps

RX DATA (Pin 3) and RX CLOCK (Pin 17)

31-0ct-381 g -
0:05:08 ._Q_C__.__O_y

Hi

Main Merwu

t"" T4}
E

<
4
<4
1
4
1
4
Alsdididd ,Llll.‘lll,l 1444124}

- s e i pnipucipua e fmppeiprey =
~ ~ ‘T
- L_J J '
%_ - e
ems 10«

Parcmetars Chovel 1 { -200.Q0 us, 1 .7920Q ms] 7968 pts Cran 2

Source max imum g.80V period - - - 2ms >0
minimum -8.85V w L ath 1.24209 ms
mean 2.614V r.se 29.56 us
sdev 7.845V Fall 16.55 us
rms 8.363V celay Q.84 us
. on 1 VY=
o ¢.0v OC -t — Q2> t Vs

H-2




DMN EQUIPMENT/PAMRI INTERFACE

SSO FEET EXTENDED DISTANCE DATA CABLE

LIVE RADAR DATA QOF 2400 Dbps

RX DATA (Pin 3) and RX CLOCK (Pin 17)

31-0Ct~9’1 i -
2:52:34 LCroy
: I 4
Main Meru + ' 3 ‘ ‘
3] R
£ 5 .
£ Chen 4
.2ms 1.,
Parcmeters Chamel 1 0.00 us, 1.S8200me] 7S68pts (pgn 2
Source max Lmum 10.11 vV period - - - 2ms >l .
minimum -3.58V width 1.25412 ms
meon -1.543V rise 13.05 us
sdev 8.111 vV fFall 7.81 us
rms 8.256 Vv delay 413 .45 us
o 1 VEe
o 0.0v OC - oR> 1 VE=




DMN EQUIPMENT/PAMRI INTERFACE

800 FEET EXTENDED DISTANCE DATA CABLE

LIVE RADAR DATA OF 2400 bps

RX DATA (Pin 3) and RX CLOCK (Pin 17)
31-Cct-81 [ -
2:12: 04 eCroy
Main Menu EE ‘ i
:
R A
I A
i Chen 1
.2mg 1C .
Parameters Chavell [ 0.00 us, 1.89200ms] 7968 pts (Cpan 2
Source max Lmum 10.11 V period - - - 2ms >1C .
minimum -g. 28V width 421 .40 us ———
mean 5.418V rise 14 .62 us
sdev 6.844 V fall 8.12 us
rms 8.7229 V delay 829.43 us
. 1 Lt VE»
44 0.0V OC - o> 1 Vi I
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DMN EQUIPMENT/PAMRI INTERFACE

1650 FEET EXTENDED DISTANCE DATA CABLE

LIVE RADAR DATA OF 2400 bps

RX DATA

(Pin 3) and RX CLOCK (Pin 17)

b
Q
2

LA R REALS

ciarine]

444123303 10344

1

S
+
3

3
b

r
9
9
1
+

d

daalaazalasss

L

L

=

i dddlidird

LA 00A00% 220000040000 Ty
3

31-0ct-91
3:27:42
Main Menu
T
Parcmeters Chamel i
Source maximum
minimum
mean
sdev
rms

an 0.0v OC

( 0.00 us, 1.89200 ms]

10.11vV period
-g3.58V wigth
5.424 V rise
6.892V fall
8.770V delay
-

H-5

419.52 us
7.28us
4.17 us

831.02 us

on
o>

1
1

Vas

va

Chen !
.2ms 10V

7968 pts (Chgn 2

2m8 >1C .




DMN EQUIPMENT/PAMRI INTERFACE

500 FEET OCTOPUS CABLE

LIVE RADAR DATA OF 2400 bps

RX DATA (Pin 3) and RX CLOCK (Pin 17)

Chon 1
.2ms 10 V

2ms 10 V

% e rJf
- : -

-

T |

f | ]
-4
3 L
£
7%

Carel 1 [ -560.00us, 1.2227Sms] 2131pts (hgn 2
max i mum 9.8 Vv period - - -
minimum -11.8 Vv width 834.34 us
meon -1.53 Vv riss 24 .61 us
sdev 9.88 V fall 22.93 us
rms 10.(?0 v delay -0.88 us
Charel2 [ -560.00us, 1.2227Sms] 7131pts
max i mum 9.7 v period m 416.81 us
minimum -11.2 Vv width m 208.55 us
mean A -0.682 V rise m 12.70 us
sdev A 9.63 V fFall m 13.11us
rms ~ 8.65 V delay -418.48 us

H-6




QARS - Quick Analysis of Radar Sltes

Codex 3600/Codex 2185 DB/EIA-PP/PAMRI

Extended Data Distance Cable length: 50’

EXPECTED ACTUAL
BECON
SCANS s
BLIP/SCANS <958 28 3
SCH-REINFOR 1)<50/60% L
TCT COLL PCT 11<70/80% 20 3
AZ-SPLIT >.2% 2
RNG-SPLIT >.2% A
RING-AROUND >.5% 2
REFLECTIONS >.28 0
CODE ZEROES >.5% 0
MODE 3/A REL <97% oo g
MODE 3/A/VAL <97s fon
MODE C REL 2)<97/96% 000
MODE C VAL 2)<96/94% a1
MODE C SCANS e
RANG DEV >0/1 o/0 :
AZ DEV 2.0 L3
LOG/NML
SCANS WAl
BLIP/SCAN E%
CoLL PCT <7SY 100.0
AZ-SPLIT 1<70/80%. 0
RNG-SPLIT 2.0 » 0
MTI
SCANS 121
BLIP/SCANS 3)<65/50% 537
CoLL PCT 1170/80% 00.0__
AZ-SPLIT >.2% 2
RNG-SPLIT 116/38 0
COLLIMATION
MTI RNG ERR 0.8 0
NML RNG ERR 0.8 Y
TOT RNG ERR >0.8 Y
MTI RNG ERR 2.0 _
MTI AZ ERR >2.0 s &0
TOT AZ ERR 2.0 + 4.0
PZ VERIFICATION
#1 RNG ERROR >a/1
#1 AZ ZRROR >2.0 ~
$#1 PCT REL <8a% 0
$2 RNG EZRROR >a/l -
#2 AZ ERROR >2.0
$#2 PCT REL <aon
#3 RNG ERROR >a/1
#3 AZ ERROR >2.0 —
$3 PCT REL <808
$4 RNG ERROR >0/1
$#4 AZ ERROR <2.0 —
$4 PCT REL <80% -
TOTAL TRACKS 18
SCH/BCN CHANNEL Al
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QARS - Quick Analysis of Radar Sites

Codex 3600/Cndex 2185 DB/EIA-PP/PAMRI

Extended Data Distance Cabnle length: :ia'

TOTAL TRACKS

EXPECTED ACTUAL
BECON
SCANS 1222
BLIP/SCANS <958 ad.9
SCH-REINFOR 11<S0/60% £2.7
TCT COLL PCT 1)<70/80% a, g
AZ-SPLIT >.2% o}
RNG-SPLIT >.2% n
RING-AROUND >.5% .l
REFLECTIONS >.2% Q
CODE ZEROES >.5% 0
MODE 3/A REL <97% 100 0
MODE 3/A/VAL <97% aa.9
MODE C REL 2)<97/968 1 00.0
MODE C VAL 2)<96/94% 44 6
MODE C SCANS 1 28S
RNG DEV >0/1 o/0
AZ DRV >2.0 L2s
LOG/NML
SCANS 1200
BLIP/SCAN §2.7
COLL PCT <75% 44 ¢
AZ-SPLIT 1<70/80% . o)
RNG-SPLIT 2.9 i
MTI
SCANS ag
BLIP/SCANS 3)<65/50% v
COLL PCT 1)70/80% 100.0
AZ-SPLIT >.2% o)
ANG-SPLIT 116/3% a
COLLIMATION
MTI RNG ERR >0.8 po)
NML RNG ERR >0.8 ol
TOT RNG ERR >0.8 ol
MTI RNG ERR >2.0
MTI AZ ERR >2.0 -20
TOT AZ ERR >2.0 —_—dn
PE VERIFICATION
#1 RNG EZRROR >0/1L —_—
#1 AZ ERROR 2.0 —_—
$1 PCT REL <aos —a
#2 RNG ERROR >a/1 -
#2 AZ ERROR >2.0
#2 PCT REL <80% Y
#3 RNG ERROR >0/1 —_———
#3 AZ ERROR >2.0 —
$#3 PCT REL <80
#4 RNG ERROR >0/1
#4¢ AZ ERROR <2.0
34 PCT REL <808
—
SENY- V) c -

SCH/BCN CHANNEL




QARS - Quick Analysis of Radar Sites

Codex 131600/Codex 2185 DB/EIA-PP/PAMRI

Extended Data Distance Cable length: 5£Q’

TOTAL TRACKS

EXPECTED ACTUAL
BECON
SCANS 2774
BLIP/SCANS <958 ada
SCH-REINFOR 1)<50/60% &l O
TCT COLL PCT 1)<70/80% a9 7
AZ-SPLIT >.2% 0
RNG-SPLIT >.28 0
RING-AROUND >.5% 0
REFLECTIONS >. 2% - )
CODE ZEROES >.5% Q
MODE 3/A REL <978 . 449
MODE 3/A/VAL <978 4a ¢
MCDE C REL 2)<97/96% aa.4
MODE C VAL 2)<96/94% 9.4
MODE C SCANS 7732
RNG DEV >0/1 o
AZ pEv >2.0 1. 34
LOG/NML
SCANS 2254
BLIP/SCAN 0. %
COLL PCT <15% 44,1
AZ-SPLIT 1<70/80% 0
RNG-SPLIT >2.0 0
MTI
SCANS 12,
BLIP/SCANS 3)<65/50% e
COLL PCT 1)70/80% —_qa.z
AZ-SPLIT >.2% )
RNG-SPLIT 1)6/3% 0
COLLIMATION
MTI RNG ERR >0.8 -. 02
NML RNG ERR >0.8 Y
TOT RNG ERR >0.8 Y
Pl ANG ERR >2.0 + 4.0
MPI AZ ERR >2.0 -2.0
TOT AZ ERR >2.0 -.S
PE VERIFICATION
#1 RNG ERROR >0/1
#1 AZ ERROR >2.0 -
#1 PCT REL <808 0
#2 RNG ERROR >0/1
$#2 AZ ERROR >2.0
#2 PCT REL <808 -0
#3 RNG ERROR >0/1
#3 AZ ERROR >2.0
$3 PCT REL <80%
$4 RNG ERROR >0/1
#$4 AZ ERROR <2.0 —_—
$4 PCT REL <80%
—_—td
—_—l

SCH/BCN CHANNEL
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QARS - Quick Analysis of Radar Sites

Codex 1600/Codex 2185 DB/EIA-PP/PAMRI

f

Extended Data Distance Cable length: _200

EXPECTED ACTUAL
BECON
SCANS 2LS
BLIP/SCANS <95% 24 2.
SCH-REINFOR 1)<S0/60% 251
TCT COLL PCT 1)<70/80% aa3
AZ-SPLIT >. 29 2
RNG-SPLIT >.28 7
RING-AROUND >.5% 0
REFLECTIONS >. 2% Q
CODE Z2EROES >.5% a
MODE 3/A REL <97% 49,9
MODE 3/A/VAL <978 444
MODE C REL 2)<97/96% 254
MODE C VAL 2)<96/948 aq. &
MODE C SCANS <472
RNG DEV >0/1 o/e
AZ DEV 2.0 Y
LOG/NML
SCANS 2814
BLIP/SCAN LeT
COLL PCT <158 4.7
AZ-SPLIT 1<70/808% 0
RNG-SPLIT >2.0 3
MTI
SCANS £385
BLIP/SCANS 3)<65/50% so.3
COLL PCT 1)70/808 344 1
AZ-SPLIT >.29% A
RNG-SPLIT 1)6/3% 2
COLLIMATION
MTI RNG ERR 0.8 -0t
NML RNG ERR 0.8 >
TOT RNG ERR >0.8 n
MTI RANG ERR 2.0 t 3.0
MTI AZ ERR >2.0 oy
TOT AZ ERR 2.0 = 17
PE VERIPICATION
#1 RNG ERROR >0/1
#1 AZ ERROR >2.0
$1 PCT REL <30% o
$2 RNG ERROR >0/1 —
#2 AZ ERROR 2.0 R
$2 PCT REL <80% —_—0
$#3 RNG ERROR >0/1 —_—
#3 AZ ERROR >2.0 -
#3 PCT REL <80% -
$#¢ RNG ERROR >0/1 -
#4 AZ ERROR <2.0 -
#4 PCT REL <80 —
TOTAL TRACKS RS- -
SCH/BCN CHANNEL Y-
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QARS - Quick Analysis of Radar S{tes

Codex 3600/Codex 2185 DB/EIA-PP/PAMRI

Extended Data Dlstance Cable length: L& Q

TOTAL TRACKS

EXPECTED ACTUAL
BECON
SCANS A%
BLIP/SCANS <95% aa 2
SCH-REINFOR 11)<50/60% sa g
TCT COLL PCT. 1)<70/80% 00,0
AZ-SPLIT >. 28 a
RNG-SPLIT >.2% o
RING-AROUND >.5% a
REFLECTIONS >.2% q
CODE ZEROES >.5% .
MODE 3/A REL <97% leoo.
MODE 3/A/VAL <97% oo
MODE ¢ REL 21<97/96% 100,06
MODE C VAL 2)<96/94% an g
MODE C SCANS 280
RNG DEV >0/1 o/
AZ DEV >2.0 L 27
LOG/NML
SCANS 47
BLIP/SCAN __sa2
COLL PCT <758 1060
AZ-SPLIT 1<70/80% 0
RNG-SPLIT >2.0 0
MTI
SCANS 24
BLIP/SCANS 3)<65/50% Terid
COLL PCT 1)70/80% TV
AZ-SPLIT >.28 a0
RNG-SPLIT 1)6/3% —0
COLLIMATION
MTI RNG EZRR >0.8 0
NML RNG ERR >0.8 o
TOT RNG ERR >0.8 —_—
MTI RNG ERR >2.0 —_—
MTI AZ ERR >2.0 —
TOT AZ ERR >2.0 —
PEZ VERIFICATION
#1 RNG ERROR >0/1 N
#1 AZ ERROR >2.0 S
#1 PCT REL <80% ——a
#2 RNG ERROR >0/1 —_—
$2 AZ ERROR >2.0 e
#2 PCT REL <808 —
#3 RNG ERROR >0/1 e
#3 AZ ERROR >2.0 .
#3 PCT REL <80% -
$#4 RNG ERROR >0/1 -
$4 AZ ERROR <2.0 -
#4 PCT REL <80% -
—_—
—BlB

SCH/BCN CHANNEL
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APPENDIX I

PAMRI WITH IDAT




DMN EQUIPMENT/PAMRI INTERFACE
500 FEET OCTOPUS CABLE
IDAT OF 2400 bps

+ddd
Ty

T;]w_
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| b )
San e Gt ‘;iiﬁtv‘bt o poonpnds L i
£
3 1
! .
T
TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: 24 v_ MINIMUM: =-7.7 V. MAXIMUM: [; % v MINIMUM: .
RISE: ugg’,ﬁ, TALL: 1. 90 M5 RISE: 1956 v FALL:
T/DIV: .2m5 V/DIV: oy T/DIV: .2ms_ V/DIV:
L i [
b2 X
N E;
b
" s =i et dondm r‘—‘*;E‘L‘—‘ b L +
I
¥ 1 [ [
L3 | _
£ !
x
RX DATA (PIN 3) ' RC CLOCK (PIN 17)

MAXIMUM: |7 v_ MINIMUM: -[/.Sy MAXIMUM: ;. % y_ MINIMUM:

RISE: ggg ws FALL: 235545  RISE: 149%us FALL:

T/DIV: 2 msg. V/DIV: 0V T/DIV: & ms_ V/DIV:

I-1

-

G v

-~ .

7.4 @




APPENDIX J

M1FC WITH LIVE DATA




DMN EQUIPMENT/M1FC INTERFACE
500 FEET OCTOPUS CABLE
DATA RATE OF 4800 bps

N

434444
IES AOERE
A—
S
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0000-4»-00‘0‘14 e bk A.,.;,.j
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i pd Pl }EIO—L.HQ [ T S

'y FETEY
Tttt "‘li"j'

A
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HH
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TX DATA (PIN 2) ' TC CLOCK (PIN 15)
MAXIMUM: 4 gy y MINIMUM: -g33y MAXIMUM: ;. 25y MINIMUM: -5V

RISE: 2 2345 FALL: 2 335  RISE: 5 3% 4 FALL: 378 4s
T/DIV: 1§ _ V/DIV: 10y T/D1V: L ms V/DIV: _ov

—

| ! | % I l :
iI } f hy 1 ;L ! “
| R i
-Y-—-—-——l—-—— . 'E ( -
1 I U
- 4 ‘0—‘—0——&-&-‘-#14 ’ %444 g e
[: l e | i
.__..r—‘.f. ...‘ _.h'.-\-h_ -
3 | L
| ! |
i ; t
| E | J
RX DATA (PIN 3) RC CLOCK (PIN 17)

MAXIMUM: (2 30y MINIMUM: - 204y  MAXIMUM: 3 2 y MINIMUM: -2 S9v

RISE: FALL: 1.8 us RISE: 279 us FALL: $.44 45
T/DIV: _‘_ijlg V/DIV: 1o i T/DIV: Lms  V/DIV: 18\




APPENDIX K

NADIN I WITH LIVE DATA




DMN EQUIPMENT/NADIN INTERFACE
S00 FEET OCTOPUS CABLE
DATA RATE OF 9600 bps

3
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b od
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b & & Y A e o
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it bttt ettt bbbl
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SAViAVAY AT AVENRVRVES

3id4
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TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: ;94 v MINIMUM: -ii.: v MAXIMUM: g g v MINIMUM: -9 3% v

RISE: 1264 45 FALL: 2.4 us  RISE: A FALL: 1% S ue
T/DIV:  _ms _ V/DIV: 10 v T/D1V: ;ﬁ‘ V/DIV:  _jo U
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iNalalal
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RX DATA (PIN 3) RC CLOCK (PIN 17)

MAXIMUM: 0.4 Yy MINIMUM: -]/ 2V MAXIMUM: 9 y MINIMUM: -9 7 v
RISE: 2045 us FALL: 2[,31 Ms RISE: FALL: 1282 us
T/DIV: 1’  V/DIV: 1OV T/DIV: J M,&Sﬁ V/DIV: o v
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APPENDIX L

LOW LOSS CABLE TEST WITH CODEX 3500/CUDEX 6216




CODEX 6216/3500/HADAX EIA-PP/GEMINI DUAL BERTS
EXTENDED DISTANCE DATA CABLE LENGTH: 15‘:‘0'/

DATA SPEED: __2400 bes

CHig |, 1-. -

- e 4

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: j0 g v MINIMUM: -0y  MAXIMUM: g0 v MINIMUM: 25

RISE: a1 6 us PFALL: 9£.4 S RISE: Wi s FALL: 83,3 us
T/D1IV: ‘104744‘.. v/DIV: la ¥ T/DIV: S2a w5 vV/DIV: a v

= Iammt A

'y
B

RX DATA (PIN 3) , RC CLOCK (PIN 17)
MAXIMUM: 44 v MINIMUM: -Z2 V MAXIMUM: g4 ¢ MINIMUM: -7g4 v

RISE: 78.6 us YALL: Z22. 8 ms RISE: 120,27 #¢ FALL: S 2 ns
T/D1IV: E7YIVTR V/01V: oy T/D1IV: 200 us. V/DIV: oy
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CODEX 63216/3500/HADAX EIA-PP/GEMINI DUAL BERTS
EXTENDED DISTANCE DATA CABLE LENGTH: __ /&0

DATA SPEED: QEQQ bgg

CHi e

——— oy

TX DATA (PIN 2)

MAXIMUM: g v MINIMUM: -i0.4 v

RISE:
T/DIV:

e us FALL:
Loms vV/D1IV:

2.5 us
~lo

TC CLOCK (PIN 18)
MAXIMUM: 240 v MINIMUM: - 72/

RISE:  78CAs PALL:  Azs us

ongnel [ \
4 \~...J‘

A
JV\[W\‘ |
odr _

BX DATA (PIN 3) -
MAXINUM: 240 v MINIMUM: -220V

RISE:
T/DIV:

8.9 s PALL:
200 _pms v/DIV:

ido

L2 .

L-2

o e &

RC CLOCK (PIN 17)

MAXIMUM: f£00 v MINIMUM: -740 vy
RISE: &7 us PFALL: ¢! us
T/DIV: K00 s V/OIV: oy




CODEX 6316/3500/HADAX EIA-PP/GEMINI DUAL BERTS

EXTENDED DISTANCE DATA CABLE LENGTH:

DATA SPEED:

TX DATA (PIN 2)

2200 _hps

1050’

MAXIMUM: 40 v MINIMUM: -2¢6 v

RISE:
T/DIV:

Mg

$4.2 m¢ FALL:
Laa s V/D1IV:

—lay

TC CLOCK (PIN 15)
MAXIMUM: 24 v MINIMUM: -7 < o

RISE: 27 2.
T/D1V: LY

Y

P A e

RX DATA (PIN 3)

MAXIMUM: g oV MINIMUM: -2¢Z v

RISE:
T/DIV:

i

PALL:
v/DIV:

i

L-

RC CLOCK (PIN 17)

MAXIMUM: $0 v MINIMUM: -2 o,
RISE: £24 ¢¢ FALL: 42 4 5
T/D1IV: “_‘ V/DIV: a2y

3




CODEX 6316/3500/HADAX EIA-PP/GEMINI DUAL BERTS
EXTENDED DISTANCE DATA CABLE LENGTH: 70/

DATA SPP®D: _ 4,400 bps

e
“’ﬂcyn‘j.! [ - 4

- ¢

S

TX DATA (PIN 2) TC CLOCK (PIN 1S)
MAXIMUM: 104 v MINIMUM: -/04V MAXIMUM: 2.4 v MINIMUM: -7 o o

RISE: 4.t uwe FALL: 424 us RISE: 2.4 us FALL: 364 ung
T/DIV: 200 us V/DIV: 12y T/DIV: 208 se V/DIV: g o
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B o " 4
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‘/1.’
|'l\"
.u‘J

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: 24 v MINIMUM: -74V MAXIMUM: 2.2 v MINIMUM: -22

RISE: 2.5 us PALL: SR80 m¢ RISE: 24.7 us TALL: L2y
T/01V: 200 us. V/D1V: 14y T/DIV: &ao_us. v/oIV: a2 ¥

}m-f-owo—-; e F




CODEX 63216/3500/HADAX EIA-PP/GEMINI DUAL BERTS
EXTENDED DISTANCE DATA CABLE LENGTH: £00°
DATA SPEED: 12000  lioe

i

""‘Mf\/\ﬂ Ay f\ﬁ\/\/\/\/?

L___.___....L__ e e

TX DATA (PIN 2) TC CLOCK (PIN 1S)
MAXIMUM: (08 y MINIMUM: -[0.0v MAXIMUM: 720y, MINIMUM: -~ .- .

T/DIV:  jpg s V/DIV: oy T/DIV:  Jao s V/DIV:  on

I ] ]
e} /(—\_/—-\\

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: gA.20 v MINIMUM: ~140 V MAXIMUM: 240 vy MINIMUM: -7, ,

RISE: 24.7 us PALL: 24| us  RISE: 508 ma FALL: 20 :
T/DIV:  gp js V/DIV: 2 v T/DIV: o e V/DIV: oo
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CODEX 6316/3500/HADAX EIA-PP/GEMINI DUAL BERTS
EXTENDED DISTANCE DATA CABLE LENGTH: 450 /

DATA SPEED: 14,400 bos

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: 0.4 v MINIMUH: -jpa v MAXIMUM: 240 v MINIMUM: 740 o

RISE: 108 us FALL: 28,4 M RISE: 255 us PFALL: (47 us
T/DIV: ¥2 Mg V/DIV: lay T/DIV: <a ams  V/DIV: o

— > a— p—

[ ¥ E
s i wwdun de Moo o A b — . -

RX DATA (PIN 3) | RC CLOCK (PIN 17)
MAXIMUM: 840 V MINIMUM: =240V  MAXIMUM: gap v MINIMUM: =22y

RISE: 260 us PALL: 215 w6  RISE: 210 ms PALL: g & us
T/DIV: g0  V/DIV: 1o v T/OIV:  gous V/DIV: oy




DATA SPEED: _Lé,.ﬁ.QQ__b.’ZS_

—m

CODEX 6216/3500/HADAX EIA-PP/GEMINI DUAL BERTS

!

EXTENDED DISTANCE DATA CABLE LENGTH: 400

-

CHignd |

'y \1.4

cnaw,(\M/\/

TX DATA (PIN 2)

MAXIMUM: ;08 v MINIMUM: -104 Vv
RISE: -10.4 45 FALL: 25. 3 s
T/D1IV: < “ V/D1V: ay

TC CLOCK (PIN 15)
MAXIMUM: 242 v MINIMUM: -2z y

RISE: 204 ms FALL:
T/DIV: S0 V/DIV: oy

-
oy

-

<

Ao

RX DATA (PIN 3) ,
MAXIMUM: 400 y MINIMUM: -200

RISE: 222 M$ FTALL: 20.< us
T/D1V: 5@7&_ V/D1V: 71"

RC CLOCK (PIN 17)
MAXIMUM: 200y MINIMUM: -240 v

RISE: 4.6 ms PALL: 144 us
T/DIV:  sp u¢ V/DIV: ov




CODEX 6216/3500/HADAX EIA-PP/GEMINI cv.iie wcwuee-

EXTENDED DISTANCE DATA CABLE LENGTH: 300

DATA SPEED: __ﬁ,zﬂ_o_h{;s_

!

¢
-1

TX DATA (PIN 2)
MAXIMUM: 104 v MINIMUM: -0 4 v

RISE: PALL: 20.A k¢
T/DIV: 22 z: V/D1IV: 1oy

TC CLOCK (PIN 15)

MAXIMUM: 24 v MINIMUM: -2 7 v
RISE: (£4 ns PALL: Lé.l 14
T/DIV: a4 uc V/DIV: LoV

]

RX DATA (PIN 3)
MAXIMUM: 20 v HINIHUH‘ 24V

RISE: PALL: LA _us
T/DIV: % Z: vV/01V: 7Y%

L-8

RC CLOCK (PIN 17)
MAXIMUM: 24 v MINIMUM: -7 4 ¢

RISE: &_}7‘5_ PALL: 23 g

T/DIV: SaMs V/DIV: _pv




APPENDIX M

OCTOPUS CABLE TEST WITH CODEX 3500/CODEX 6216




CODEX 6216/3500/HADAX EIA-PP/GEMINI DUAL BERTS

EXTENDED DISTANCE DATA CABLE LENGTH: SQOI QCTCPUS

DATA SPEED: 2.400 bpﬁ
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et gt b '—*.:E*ﬁ—:—r -+ .—f,‘ \ans
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l ENRRE 1Rl

? ] T T | | ] b

[ I byl “ : L

TX DATA (PIN 2)

TC CLOCK (PIN 15)

MAXIMUM: |1 pe v MINIMUM: - R¢64Y MAXIMUM: 4 Sg v MINIMUM: - g,
RISE: FALL: L4414 RISE: 381 ys FALL: 34344
T/DIV: N V/D1IV: 10y T/D1IV: -lme V/DIV: .
n it bl R R S B
; " "34‘ ‘T IM_ ‘
B R
- A e e e ey e v
- L § oo
be’ B Ot-do+ ||4-0-l—0n‘F0 0-6!0-4 104 14-»!-;‘...
} i [ § i | I :
- e - - 1
} ; I SRR |
h—haJT—‘cﬂ%— &——&«{J !
L__..;.._. S _5. S
RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: (524 Yy MINIMUM: -13.0) v MAXIMUM: (.24 v MINIMUM: -, g8,
RISE: .235.,&1& FALL: 3. RISE: ;531 ps FALL: 3545
T/DIV: | ms V/DIV: |2:;/'___ T/DIV: I mg  V/DIV: v

M-1




CODEX 6216/3500/HADAX EIA-PP/GEMINI DUAL BERTS

EXTENDED DISTANCE DATA CABLE LENGTH: 5QQ’ QCTO LIS

DATA SPEED: —M—hl?—i-

T T T T TR T T T T S
i ‘ | ; g ! : ‘ ,
[ b r——o—z-,...:.q' "I S Rt ]
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mo g et B b g
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t b - -—-11-—--*' - R
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e b - -3 el
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TX DATA (PIN 2)

TC CLOCK (PIN 15)

MAXIMUM: 4.8 v MINIMUM: - 844y  MAXIMUM: jjogy MINIMUM: -/ gay
RISE: 2.3l ug FALL: 241 4s  RISE: 37 FALL: 374 4
T/D1V: .l me v/DIV: 10V T/DIV: twms V/DIV: LC ],..5£
| B | é
4: — '—_v . ‘
i {
[ I ] [ K] [ ] [N ) l.iﬂz”-ﬁ. [N L2 R ] +4 ¢-¢ ) =y
I
- - n‘——q——— ----- —Tq - b,rcj wrerr——
- * I *
b o 1. 1
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RX DATA (PIN 3)

MAXIMUM: }1.£7v MINIMUM: -)1270V

RISE:

3,84 us FALL:
T/DIV: .l

1ma_ V/DIV:

T

M-2

RC CLOCK (PIN 17)
MAXIMUM: 1.2y MINIMUM: - [[ 48V

RISE: 33¢us FALL:  3.4% us
T/DIV: .1 s V/DIV: oy




L

CODEX 6216/3500/HADAX EIA-PP/GEMINI DUAL BERTS

EXTENDED DISfANCE DATA CABLE LENGTH: 5QQ/ CLTLRUS

DATA SPEED: _9 500 bps
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TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: (0.1} v MINIMUM: - 844y  MAXIMUM: (| 8@y MINIMUM: -1 88 v

RISE: FALL: 24% 4 RISE: 38 us FALL: 58 ue
T/DIV: %:ﬁf V/DIV: oy T/DIV: <o gG¢  V/DIV: 1oy

ﬂ-t
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RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: |1 49y MINIMUM: -12.70V  MAXIMUM: (1.2G ¥ MINIMUM: -S4V

RISE: &0 ut FALL: 352 W,  RISE: 380 s FALL: 357 us
T/DIV: S0 s V/DIV: LoV T/DIV:  Spo 4ds. V/DIV: oy’
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CODEX 6216/3500/HADAX EIA-PP/GEMINI DUAL BERTS

EXTENDED DISTANCE DATA CABLE LENGTH: 5(2(2/ QCTOPRYS

DATA SPEED:

12,000 b{oe
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TX DATA (PIN 2)

TC CLOCK (PIN 1S)

MAXIMUM: 1 1ty MINIMUM: -2 44V MAXIMUM: g 24 y MINIMUM: - Sg v
RISE: FALL: 2 &2. 5 RISE: 402 FALL: 391 s
T/DIV: so.:iz V/DIV: 1oV T/DIV: 54/‘71&"‘ V/DIV: jav’

i l

3 [

R N S S A S S
ot ‘ 32 _— .
nE: |
I
L L IR

RX DATA (PIN 3)
MAXIMUM: |36y MINIMUM: -12.04V

RISE:  4p%ug FALL: 865 48
T/DIV: &p d¢ V/DIV: oV

4-——————————
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RC CLOCK (PIN 17)
MAXIMUM: (3)2.y MINIMUM: -;2.4 v
RISE:

T/DIV: ,lb.l.__




CODEX 6216/3500/HADAX EIA-PP/GEMINI DUAL BERTS
EXTENDED DISTANCE DATA CABLE LENGTH: 540 . 02T0PUS

DATA SPEED: (6, 800 b,zs
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TX DATA (PIN 2) TC CLOCK (PIN 15)

MAXIMUM: |0 42y MINIMUM: =833y  MAXIMUM: 25"y MINIMUM: - jjsgv
RISE: 2o M5 FALL: 24 W RISE: 274 ms FALL: 3
T/DIV:  spass V/DIV: v T/DIV:  &p ,,#: V/DIV: J'QE :_7_
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RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: (242 y MINIMUM: -12.39v  MAXIMUM: |32 v MINIMUM: =128y

RISE: 4.2% FALL: 579 RISE: 39l us FALL: 352 Us
T/DIV: 50 ﬁ# V/DIV: oy T/DIV: S0 ‘us V/DIV: J_ai?f
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CODEX 6216/3500/HADAX EIA-PP/GEMINI DUAL BERTS

EXTENPED DISTANCE DATA CABLE LENGTH: 500’ ocropus

DATA SPEED: _[9.200 bps
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WANAWANAE ANAVAVANAS
| L%

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: 0. 11 v MINIMUM: =80y MAXIMUM: ;) 24 v MINIMUM: -// §4
RISE: FALL: AEQ’“ RISE: 4.04 FALL: &.5F 15
T/D1IV: sd 46 V/DIV: (2 T/DIV: S'@ d; V/D1V: icv
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RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: 1324 V. MINIMUM: -2 3GV MAXIMUM: /25y MINIMUM: - |/ S&v
RISE: 4.0245 FALL: 25345  RISE: AILMS FALL: 4. 844

T/OIV: <0 L& V/DIV: oV .  T/DIV: £2 us V/DIV: oy -

M-6

13441044

o
_—
—
b4
-l.l.l.glil‘li
R
Sammm—
]
b e
V_‘ﬂ




