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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 S

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 satisfy the communications requirements 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 Demonstration (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.

1.2 PURPOSE.

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 occurred. 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 3500/Codex 6216
tests (paragraph 3.4).

3. DMN CAB

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



3.1 TOW LOSS CABLE TEST.

This test used various lengths of low loss cable between the BERT 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.

Low 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 extermal 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 internmal 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 3 est C.

The test configuration for this test is shown in figure 3. Modem 1 was set for
external timing and externmal sync. Modem 2 was.set for loopback timing and
internal sync. BERT 1 was set for a 511 test pattern and internal 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 for
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 synec occurred at the remote BERT.
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3.2 OCTOPUS CABLE TEST.

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

Octopus Cable - EDDC.

Conductor Gauge 24 AWG
Mutual Capacitance 12pf +/-2pf
Resistance .3 ohms/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 extermal timing.
The data rate was increased until a loss of sync occurred.

3.2.3 Test C.

The test configuration for this test is shown in figure 5. Modem 1 was set for
external timing and externmal 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.

3.3  SERVIC ST WI ODEX_ 3600 MODEM.

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 with
Interfacility Data (IDAT). M1FC was tested only with live data (NADIN tests).
Each test area is discussed below.

3.3.1 PAMRI Tests 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 PAMRI Test 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.

3.3.3 MIFC 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 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.

3.3.4 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 _coD 5 CODEX 6216 - TS.

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.

3.4.1 Low Loss Cable Test.

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.

3.4.2 Octopus Cable Test.

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 10OW 1.0SS CABLE TEST RESULTS.

Test results for each of the four tests conducted with 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 Bits Per Second
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 time 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 synec 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. '
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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 Test D.

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
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 OCTOPUS CABLE TEST RESULTS.

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

4 t A.

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 signal-amplitude; 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 error 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.

4.2.3 Test C.

Test results showed that the BERTS ran error free at 2.4, 4.8, 7.2, 9.6, 12.0,
l4.4, 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 SERVICE TEST WITH CODEX 3600 MODEM TEST RESULTS.

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

4.3 W jve Dat s esults.

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 Data With AT Test 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 MLFC 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.

4.3.6 W ve Da

The test results 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 _CODEX 3500/CODEX 6216 /ETA-PP TEST RESULTS.

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

4.4 1 TLow Loss Cable Test Results.

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

Cable Length its Pey Second
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 c us Cable Test Results.

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.

5. CONCIUSIONS.

Conclusions for each of the tests are presented below.

5.1 I10OW 10SS 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).

5.2 OCTOPUS CABtE TEST CONCLUSTIONS.

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 internal 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 internal sync.

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.

18



5.3 CODEX 3600 MODEM TEST CONCLUSIONS.

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 with 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.

2.4 CODEX 3500/CODEX 6216 TEST CONCLUSTIONS.

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

DATA SPEED: _[2.000 bps
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TEST A
CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER
EXTENDED DISTANCE DATA CABLE LENGTH: __ 400’

DATA SPEED: _|4 400 hps
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TEST A
CODEX 3600/HADAX ZIA-PP/GEMINI DUAL BERT TESTER
EXTENDED DISTANCE DATA CABLE LENGTH: S50/

DATA SPEED: 7-%-Yele) bPS
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TEST A
CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER
EXTENDED DISTANCE DATA CABLE LENGTH: 500"

DATA SPEED: _Lg_;a_a__éps_
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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 bPﬁ
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TEST B
CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER
EXTENDED DISTANCE DATA CABLE LENGTH: _ /650 '

DATA SPEED: 4800 bgs
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TEST B

CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER
EXTENDED DISTANCE DATA CABLE LENGTH: /&S50

DATA SPEED: 200 bES
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TEST B
CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER
EXTENDED DISTANCE DATA CABLE LENGTH: /£50’

DATA SPEED: _jﬂmm_ggL__
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TEST B
CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER
EXTENDED DISTANCE DATA CABLE LENGTH: 200’

DATA SPEED: [2, 000 bﬂs
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TEST B
CODEX 3800/HADAX EIA-PP/GEMINI DUAL BERT TESTER
EXTENDED DISTANCE DATA CABLE LENGTH: 600/

DATA SPEED: __1_4,_4_0_0_bP_5_
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TEST B
CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER
EXTENDED DISTANCE DATA CABLE LENGTH: 500’

DATA SPEED: (6,800 b;zs
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TEST B
CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER

EXTENDED DISTANCE DATA CABLE LENGTH: 500

DATA SPEED: __[9.200 bhos
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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:

DATA SPEED: _2_&0_9_595__
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TEST C

CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER
EXTENDED DISTANCE DATA CABLE LENGTH: /4Sh’

DATA SPEED: 4800 bpi
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TEST C

CODEX 3800/HADAX EIA-PP/GEMINI DUAL BERT TESTER

EXTENDED DISTANCE DATA CABL

DATA SPEED: _Z7200 bps

E LENGTH: _ /650’
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RC CLOCK (PIN 17)
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TEST C

CODEX 3300/HADAX EIA-PP/GEMINI DUAL BERT TESTER

EXTENDED DISTANCE DATA CABLE LENGTH: /[£<o'’

DATA SPEED: _25_0_0__5)9_5__
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RC CLOCK (PIN 17)
MAXIMUM: o 3/ v MINIMUM: jo 3/¢

RISE: FALL: 2£99 us
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TEST C

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

EXTENDED DISTANCE DATA CABLE LENGTH: (£SO’

DATA SPEED: 12.000 bPS
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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: (440 /-

DATA SPEED: _j_A-_,A_Qa_éP;_
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TEST C
CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER
EXTENDED DISTANCE DATA CABLE LENGTH: (350’

DATA SPEED: |6, 800 bBﬁ
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T/DIV: So u¢  V/DIV: 1oy T/DIV: V/DIV: Lo
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RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: &% v MINIMUM: =]))dy  MAXIMUM: gj2 v MINIMUM:-94.69y

RISE: 48 24 uc FALL: S8 87 us RISE: 19,2 us FALL: [9.47 4s
T/DIV: SO u¢”  V/DIV: 10V T/DIV: €0 ms  V/DIV: _jo v
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TEST C

CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER
EXTENDED DISTANCE DATA CABLE LENGTH: _ /)50’

DATA SPEED: _Lﬂ&QQ__bp.s_
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TX DATA (PIN 2) TC CLOCK (PIN 1S)

MAXIMUM: j/gey MINIMUM: 244 v MAXIMUM: £)2 v MINIMUM:- 03, ,

RISE: PALL: RISE: LS4 us FALL: a £
T/DIV: S0 us ‘_I/DIV: dayv T/01V: ga_"“_ V/DIV: 4 4 ‘
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RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: o<y MINIMUM: -)14S vy MAXIMUM: 9,82V MINIMUM:- 200y

RISE: PALL: 28. 61 us RISE: FALL: Lo 21 4dS
T/DIV: g E’Z V/DIV: lay T/DIV: é d:l vV/D1IV: LOv
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APPENDIX D

LOW LOSS CABLE TEST
TEST D



TEST D
CODEX 3600/HADAX EIA-PP/GEMINI DUAL BER
EXTENDED DISTANCE DATA CABLE LENGTH: 16&p

DATA SPEED: 2400 bre
. 13

144
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TX DATA (PIN 2) TC CLOCK (PIN 15)

MAXIMUM: )0 74 v MINIMUM: -J[/4 v MAXIMUM: |8 agq v MINIMUM:- 1 25 -

RISE: .0% s FALL: gz,gi us RISE! &2.52 us FALL: &.73 Ys
T/DIV: 2. ms V/DIV: 1ov T/DIV: ams V/DIV: 21
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RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: (/0 y MINIMUM: -(L.4SY  MAXIMUM: g a¢y MINIMUM:-p2<

RISE: 42624 FALL: ¥ 67 us  RISE: 34 fqlt‘?ALL: 3055 ¥s
T/DIV: ams V/DIV: LoV T/DIV: Ams V/DIV: 1Oy



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

DATA SPEED: _d¢38C0 bps
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TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: [jog v MINIMUM: -[0 93y  MAXIMUM: /042 ¥ MINIMUM: - 25 v

RISE: ar.a us EALL: 4237 us RISE: FALL: 42 20 U
T/DIV: ams _ V/DIV: LAV T/DIV: 2 g% V/DIV: jpov’ ’
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PPt \JN Bne o e e 2 ML AE Aul S S A A 2t Jy Gu . Sus S L G Sn AN Ia LS e

IININANANAEAN/AN/ANA
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RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: /.38 v MINIMUM: -)1. 45 v MAXIMUM: (094 v MINIMUM: -j12< v

RISE: PALL: 3. .47 «$ RISE: FALL: 2S¢
T/DIV: g g? V/D1V: 12y T/DIV: E g? vV/DIV: 1oV’
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TEST D
CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER
EXTENDED DISTANCE DATA CABLE LENGTH: 140¢/

DATA SPEED: 2200 hg&
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TX DATA (PIN 2) "TC CLOCK (PIN 15)

MAXIMUM: 1jogy MINIMUM: <jgg3 v  MAXIMUM: |0a4 y MINIMUM: -y 25
RISE: 4f.14 us FALL: éa 14 45 RISE: BSiMs FALL: 547 4
Lo

T/DIV: L ams V/DIV: 1oV T/DIV: L amg  V/DIV:
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RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: [[$& Vv MINIMUM: -/.4Sy  MAXIMUM: 192 v MINIMUM: -/ 25V

RISE: FALL: 32 44 44 RISE: 22 329 M¢ FALL: 2L £5 us
T/DIV: : ﬁ; V/DIV: 12V . T/DIV: L mg V/DIV: 2V~
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TEST D

CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER
EXTENDED DISTANCE DATA CABLE LENGTH: _ /050
DATA SPEED: 2,600 ng_

NANAAVAANE AN/ AV/AVAN

gy e an .y -y v - e g

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: 2 34 v MINIMUM: -/) /4 v MAXIMUM: j04p v MINIMUM: -y 25 v

RISE: S6.2% s FALL: <3.94 us RISE: 25.8% ¢ FALL: 26,23 s
T/DIV: L ms V/DIV: i7.17] T/01IV: L ms V/DIV: [OoY
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RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: /8¢ v MINIMUM: -/ MAXIMUM: 1004 v MINIMUM: <)/ 25y

RISE: : -PALL: 'A“'g‘. s RISE: 211 ¢ EALL: 2024 ug
T/01IV: Z mz V/DIV: oV T/DIV: | me V/DIV: 1o
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TEST D

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

!
EXTENDED DISTANCE DATA CABLE LENGTH: 890

DATA SPEED: 12,000 éQs
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TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: )1.24 v MINIMUM: -4)./4 v MAXIMUM: ng2yv MINIMUM:-(/ o5 .

RISE: . PALL:  d4iac us RISE: 2044 us FALL: 2 2
T/DIV: L y/piv: 2y T/DIV: LM% V/DIV: sae

+ 444 44
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AN AN RN
\ AVIIVE SRVAVAVAVILY
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RX DATA (PIN 3) ' . RC CLOCK (PIN 17)
MAXIMUM: [} 27 v MINIMUM: -1).45 v MAXIMUM: 1044 Vv MINIMUM:-||Se

RISE: 22.0¢ M$ EALL: QLS Ms RISE: 1721 s EALL: 17 .24 s
T/DIV; .l ans V/DIV: 10V T/DIV: .1 me¢ V/DIV: 1oy’
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TEST D
CODEX 3600/HADAX EIA-PP/GEMINI DUAL BERT TESTER
EXTENDED DISTANCE DATA CABLE LENGTH: s5n

DATA SPEED: _14.400 bps
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TX DATA (PIN 2) ' TC CLOCK (PIN 15)

MAXIMUM: 706 v MINIMUM: -y 4S v MAXIMUM: 1022 v MINIMUM: -/ <

RISE: 3332 us FALL: 3%6CMs  RISE: KSImS FALL: 124 uis
T/DIV:  gp ug  V/DIV: 102 T/DIV:  gp &k V/DIV: o
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RX DATA (PIN 3) RC CLOCK (PIN 17) i
MAXIMUM: || 3¢ v MINIMUM: =114y  MAXINUM: g4y MINIMUM:-SGy

RISE: (£.1S4 UsEALL: (£ 29 Us RISE: 3 ﬂ; us FALL: LRAL i
T/DIV: €0 s V/DIV: [0y T/D1IV: <o _H¢ V/DIV: Oy
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TEST D

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

EXTENDED DISTANCE DATA CABLE LENGTH: 5450’

DATA SPEED: 16,800 bps
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TX DATA (PIN 2)
MAXIMUM: 110Gy MINIMUM: -(/ 4G v

RISE: 2243 ms FALL: 29.14 w4
T/DIV: 97“5_ vV/DIV: 19 v

TC CLOCK (PIN 15)
MAXIMUM: /494 v MINIMUM: -// <5/

RISE: FALL: [ S22 V16
T/DIV: g z V/DIV: (o
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T PP - -v-ﬁ—évf =
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RX DATA (PIN 3)
MAXIMUM: 1427 v MINIMUM: =/ 78 v

RISE: FALL: L3, L2 Hs
T/D1IV: gﬁ v/D1IV: 11V

D-7

RC CLOCK (PIN 17)

MAXIMUM: _jo42v MINIMUM:-)1.26 v
RISE: (212 M$ EALL: U B ins
T/DIV: gp_f“_ V/DIV: oy



TEST D

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

EXTENDED DISTANCE DATA CABLE LENGTH:

DATA SPEED: 19,200 hPQ
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- TX DATA (PIN 2)

TC CLOCK (PIN 15)

MAXIMUM: /42y MINIMUM: - [/4Sy  MAXIMUM: Jpg 42 v MINIMUM: -/ <5 v

RISE:
"T/D1IV:

2221 44 FALL:

sa?“_ V/DIV: %

RISE:

225 4
T/DIV: (O
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RX DATA (PIN 3)
MAXIMUM: 1% v MINIMUM: -2 0f v

RISE: ﬂf“h 14_‘_77&;

T/DIV: vV/D1IV: 12V
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RC CLOCK (PIN 17)

MAXIMUM: p2< v MINIMUM: - 10 ST6v
RISE: L2 1S M5 FALL: 219 s
T/D1IV: S2 us V/DIV: _pov’



APPENDIX E

OCTOPUS CABLE TEST
TEST A



TEST A
CODEX 3600/HADAX EIA-PP/CODEX DB 2185/BERTS
EXTENDED DISTANCE DATA CABLE LENGTH: 500’ acToPus

DATA SPEED: 2,400 EPS

CHlgruiy,

4 A " ey A " . N

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: ;0@ y MINIMUM: -)n gy  MAXIMUM: a4 cyv  MINIMUM: -4 2

RISE: aq. 4 u¢ PALL: ﬁ: ff RISE: a2 us PALL:
T/DIV:

£7X 48
S0 us. V/D1IV: T/DIV: 50045 V/DIV: .oy
gl 4+
| ﬁ
4
RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: 9.4 v MINIMUM: - 24 v MAXIMUM: 4.2 v MINIMUM: - 238y

RISE: !gg :: PALL: A23 u RISE: 1.0 ss PALL: 2 A1 Mg

T/DIV: V/DIV: 7" T/DIV:  aous V/DIV: oy
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TEST A
CODEX 3600/HADAX EIA-PP/CODEX DB 218S5/BERTS
EXTENDED DISTANCE DATA CABLE LENGTH: _50¢’ ocropus

DATA SPEED: 4,800 bpg

—— "

Mgl + y

TX DATA (PIN 3) TC CLOCK (PIN 185)

MAXIMUM: |42 v MINIMUM: -//.2y  MAXIMUM: _a.4 y MINIMUM: -2 2 |
RISE: s00 s FALL: 22,0 us RISE: 49 us PFALL: £.4S 6
T/DIV: 20046 V/D1IV: T/D1IV: 200 448 V/DIV: o

Oligd. + ’ .
- 1
RX DATA (PIN 3) RC CLOCK (PIN 17)

MAXIMUM: 94 v MINIMUM: -2 4 v MAXIMUM: 4.4 y MINIMUM: - 238y
RISE: FALL: asga us RISE: 1LL ug FALL: LA4B nS
T/DIV: ﬁz;t V/D1V: 10V T/DIV: 208 j4c V/DI1V: oV
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TEST A

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

/

EXTENDED DISTANCE DATA CABLE LENGTH: 590 oJcopPus

DATA SPEED:

2200 bpg

™~

P A Y

TC CLOCK (PIN 15)
MAXIMUM: _jo yy MINIMUM: -0 v

RX DATA (PIN 3)

MAXIMUM: 92 v MINIMUM: - 2.4 V

PR, -

RISE: 1%.2 ms PALL:
T/D1V: gm_# V/D1IV:

E-3

' RISE: L& s PFALL: 242 #
T/DIV: L0 V/OIV: o ¢
RC CLOCK (PIN 17)

MAXIMUM: O v MINIMUM:-£3 v
RISE: PALL: 2,26 s
T/D1IV: ﬁ V/0IV: _jov’



TEST A

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

/

EXTENDED DISTANCE DATA CABLE LENGTH: 4500 ocTious

DATA SPEED: _2 400 hPs

™ v r -

TX DATA (PIN 2)

TC CLOCK (PIN 15)

MAXIMUM: 0 2v MINIMUM: -jp gy MAXIMUM: 4.4 v MINIMUM: - 9 2 v

RISE: $l.4 u¢ PFALL: ‘”""7“‘ RISE: L& ue FPALL: £:27 us

T/DIV: 1_997“_ V/DIV: Aoy T/DIV: ‘MT““ V/DIV: Lo ¥
Mgl j. 4

RX DATA (PIN 3)

ARl s g
T/DIV:  1do Mg V/DIV: oy

E-4

RC CLOCK (PIN 17)
MAXIMUM: 2.4 VY MINIMUM: -9 28 v

RISE: L8 s FALL: 82515
T/DIV: 1oa ws v/DIV: _ov



TEST A
CODEX 3600/HADAX EIA-PP/CODEX DB 2185/BERTS
EXTENDED DISTANCE DATA CABLE LENGTH: sS40’ oc7ppys

DATA SPEED: 2 000 k‘z

CHigned

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: o gy MINIMUM: -0 dy  MAXIMUM: o i, MINIMUM: -5 4

RISE: 8.2 us PFALL: 0.7 1% RISE: a8 u4s PFALL: .82 %
T/D1IV: 100 us V/D1V: Loy T/D1IV: 100 us. V/DIV: oy

™ g -y — v -
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i
r

_ ._WMM 1N
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i A A n i e e de -

RX DATA (PIN 3) V RC CLOCK (PIN 17)
MAXIMUM: 9.4 v MINIMUM: -84 v MAXIMUM: Q.4 v_ MINIMUM: - 8 4

RISE: U.8 uc FALL: L.43 us RISE: LICTA PALL: 724 us

T/DIV: 100 us V/D1IV: 1oV T/DIV: 100 us V/DIV: _o v
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TEST A

CODEX 3600/HADAX EIA-PP/CODEX DB 218S5/BERTS
EXTENDED DISTANCE DATA CABLE LENGTH: _S/70 / 2C T PUIS
DA'.I'A SPEED: !

CHIgnd

Sl

TX DATA (PIN 2) ~ TC CLOCK (PIN 13)
MAXIMUM: (o v MINIMUM: -{0 gy  MAXIMUM: Jo v  MINIMUM: -9 2.

RISE: PALL: 24316  RISE: 101 we PALL: 4 74 m<
T/DIV: ﬂf V/DIV: 7Y T/DIV: 30 4 V/OIV: ia

- g -y ™ ™ r v -

gl J 4

b Fa—— A A

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: 9., v MINIMUM: - 88 Vv MAXIMUM: _jo vy MINIMUM: -2248 v

RISE: ILS ue FALL: T4 US RISE: PALL: z;zgg
T/D1V: ‘2715' v/DIV: 19V T/DIV: ﬂ v/D1V: Lo v
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TEST A——
CODEX 3600/HADAX EIA-PP/CODEX DB 218S/BERTS
EXTENDED DISTANCE DATA CABLE LENGTH: sS»7’ srrrpPue

DATA SPEED: _[4.400 Lps

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: ;0.8 v MINIMUM: -j/2 vy MAXIMUM: _gpo v MINIMUM: -92 v

RISE: 22 4 u¢ PALL: 32. 2 M$ RISE: &S5 FALL: £43 e
T/DIV: 20 me V/D1IV: 12 ¥ T/DIV: 50 4 V/DIV: gy

- T — P A\ oy ™ ™

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

MAXIMUM: 10.4 v MINIMUM: =i1.2 vy MAXIMUM: _jpo. 0 v MINIMUM: -9 ¢
RISE: 31,7 w4 PFALL: SL& M RISE: 2. Lws FALL: .
T/DIV: S0 ‘g V/DIV: 10V T/DIV: S0 xé v/DIV: 1oV
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APPENDIX F

OCTOPUS CABLE TEST
TEST B



TEST B

CODEX 3600/HADAX EIA-PP/CODEX DB 21995, w_

EXTENDED DISTANCE DATA CABLE LENGTH: _500 ' gempue

. DATA SPEED: _ 2,400 bhp<

=7 T

S

-

e

p—p—

A

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

MAXIMUM: [0 8 y MINIMUM: - /0 Ry MAXIMUM: 4.5 Vv MINIMUM: - 2 gy
RISE: 12,57“ PALL: m RISE: m PALL: B Ll us
T/DIV: m?‘“’ V/D1IV: LoV T/DIV: ma_’g‘ V/0IV: oy
i L 1
gl L .
C ) p
oyl
J-
aX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: |0 oy MINIMUM: -4.0 vy MAXIMUM: .4 V MINIMUM: - @ 4 v
RISE: AZd us PALL: _1_9_7_“ RISE: JL3Ms PALL:
T/DIV: m v/DIV: oy’ T/DIV: =00 Mk V/DIV: _ov
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TEST B——

CODEX 3600/HADAX EIA-PP/CODEX DB 2185/BERTS
EXTENDED .DISTANCE DATA CABLE LENGTH: _So0n’ Ocmpus
DATA SPEED: __ 4300 ng

CHigna)

e A b . e e

TX DATA (PIN 2) '~ TC CLOCK (PIN 1S)
MAXIMUM: J/. 2 v MINIMUM: -0 g Vv MAXIMUM: J04 v MINIMUM: -g2gy

RISE: 27 4 us PALL: 6.9 4q  RISE: 0e us PALL: & 7% us
T/DIV: 200 Jis V/DIV: oV T/DIV: S ue V/DIV: 1oy

P

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: [0 v  MINIMUM: -84 V MAXIMUM: 9.4 v MINIMUM: - £4V

RISE: 14,9 us FALL: 125 us RISE: 157 ¢ PFALL: 5,3; w5
T/DIV: 500 s v/DIV: oV T/DIV: ﬂp?m v/DIV: 1oV
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TEST B
CODEX 3600/HADAX EIA-PP/CODEX DB 2185/BERTS

EXTENDED DISTANCE DATA CABLE LENGTH: 540 JcTrhpus

DATA SPEED: _ZZ2Q0 bFQ

CH2gre]

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

MAXIMUM: ;[ 2 v MINIMUM: -/021  MAXIMUM: oy MINIMUM: - 5 & |

RISE: 383 ys PALL: 233 4s  RISE: PALL: Z A7 ws

T/DIV: 200 s V/OIV: . _[p\ T/DIV: 260 e V/DIV: Ll
CHignel,

CH2gne

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: |n.0 Y MINIMUM: -Z20 V MAXIMUM: 9.6 v MINIMUM: - 328y

RISE: FALL: Z42M  RISE: 104V PALL: Z45 ¢
T/DIV: MV/DIV: v T/DIV: gm_#:_woxv o v
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TEST B
CODEX 3600/HADAX EIA-PP/CODEX DB 2185/BERTS
EXTENDED DISTANCE DATA CABLE LENGTH: 500’ oernpus

DATA SPEED: _ﬂ,_é_a_o_hp_g_

CHigng

s e, " . Fa— A A

TX DATA (PIN 2) TC CLOCK (PIN 15) .
MAXIMUM: ;12 v MINIMUM: -/n g MAXIMUM: _)p y MINIMUM: - ¢ 2y

RISE: PALL: 0.2 MC  RISE: PALL:  Zag s
T/DIV: ﬂ V/DIV: 10 T/DIV: ﬁzﬁ V/DIV: g o

— - ’ ™

o

RX DATA (PIN 3) RC CLOCK (PIN 17 rzxzuxnun
MAXIMUM: o v MINIMUM: -2V MAXIMUM: _JO0dvVy : -8 48y
RISE: 119 ws PALL: 7.2% u¢  RISE: 1.2 Ms PALL: 74 us
T/DIV: 1106wk V/DIV: 12\ T/DIV:  go’w V/DIV: 0%



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

EXTENDED DISTANCE DATA CABLE LENGTH: 500, QCTaPUS

DATA SPEED: 12 002 bps

e . A Jeprpmm

TX DATA (PIN 2)

MAXIMUM: 0.8y MINIMUM: -042V

TC CLOCK (PIN 15)
MAXIMUM: _jp v MINIMUM: -2 gv

RISE: . PALL: RISE: PALL:

T/DIV: ﬂ V/D1IV: w{gz T/D1IV: w{aquﬁ V/DIV: wgaz
cm,u.r 9

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

MAXIMUM: )00 V MINIMUM: -2.40V MAXIMUM: 0.0 Y MINIMUM: - 24V

RISE: 1S us PALL: 2.40 i< RISE: FALL: 9,53 i«

T/DIV: 120 us vV/D1IV: 1oy T/DIV: V/DIV: _joy’



TEST B

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

EXTENDED DISTANCE DATA CABLE LENGTH: _590 / ocropys

DATA SPEED: zg-_guﬂ bgg

o - v p—

Ot grd]

TX DATA (PIN 2) ,
MAXIMUM: 1o @ v MINIMUM: - ip gy

RISE: 1S a s PFALL: 287 us
T/DIV: 180 us V/DIV: Lo v

TC CLOCK (PIN 15)
MAXIMUM: _jp v MINIMUM: -9 gy

RISE: 1.4 ue FALL: 229 us
T/DIV: 100 us V/DIV: o

[ T " A N e

. .

RX DATA (PIN 3)
MAXIMUM: 9.4 y MINIMUM: -

RISE: 2.2 us FALL:
T/DIV: 100 ms v/DIV: i%&

F-6

RC CLOCK (PIN 17)
MAXIMUM: _ja.0 v MINIMUM: =2 4V

RISE: 10.< 46 FALL: 25 4
T/DIV: 100 us v/DIV: _ov



TEST B__
CODEX 3600/HADAX EIA-PP/CODEX DB 218S/BERTS
EXTENDED DISTANCE DATA CABLE LENGTH: 57/ nerseue

DATA SPEED: (6. B00 éES

v — - e >~

P A e i — A o & R —

TX DATA (PIN 2) . TC CLOCK (PIN 1S)
MAXIMUM: 1o.4y MINIMUM: -j09),  MAXIMUM: _jgp v MINIMUN: - g g,

RISE: 3.7 us FALL: Q1.1 us RISE: .4 s FALL: Z.9 us
T/DIV: 50 s  V/DIV: 14 v T/DIV: $2 48 V/DIV: 1a_ v

g - - —— v — - _—-I
CHignel, L
‘- + B
b ‘P L
CHIgrel 9 E
RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: 4. 4 v MINIMUM: -4.2 v MAXIMUM: J1n. o v MINIMUM: -g 48 v

RISE: FALL: RISE: FALL: A o7 Hs
T/D1IV: % ﬁ: vV/D1IV: :: E T/DIV: z z vV/DIV: 1oV



TEST B

CODEX 3600/HADAX EIA-PP/CODEX DB 2185/BERTS
EXTENDED DISTANCE DATA CABLE LENGTH: 00’ ocrapirs

DATA SPEED: (2,200 bps

CH1gne

l

e

. "

TX DATA (PIN 2).-

MAXIMUM: 0.8y MINIMUM:

RISE: FALL:
T/DIV: ﬂ v/DIV:

TC CLOCK (PIN 15)

MAXIMUM: _jp v MINIMUM: -©o -

RISE: L8 us FALL: L Y-
547“_ V/DIV: o

T/DIV:

i

—

e -

Y

cmab

A

-

RX DATA (PIN 3)

MAXIMUM: 4.2 v MINIMUM: -gQ2Vy

RISE: FALL:
T/D1IV: ‘gg‘:ﬁ v/D1V:

Lo

F-8

RC CLOCK (PIN 17)

MAXIMUM: 9.4 vy MINIMUM: -2 4
RISE: PALL: A2
T/DIV: ﬁﬁf V/D1IV: 1O/



APPENDIX G

OCTOPUS CABLE TEST
TEST C



TEST C

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

EXTENDED DISTANCE DATA CABLE LENGTH:

DATA SPEED: 2.400 bFs

500" octDPUS

]

)‘Il AT TR FUWNY
LA RALAR AN

N Py o PR
* =t L o o

LALRE RARA)

<
444044443 00000 0001030008

LRARABSREEBERE

TX DATA (PIN 2)
MAXIMUM: 9.8 v MINIMUM: -g8323y

TC CLOCK (PIN 15)
MAXIMUM: ;124 v MINIMUM: -/ 48 v

RISE: y FALL: 2.%9 Us RISE: 4.08 U3 FALL: &07 ML
T/DIV: é Z: vV/DIV: 1OV T/DI1IV: 2ms V/D1V: v _
x [
I
X
+ K
Freeprrer e ,
A e P u o ——
E:
:
"] .

RX DATA (PIN 3) :
MAXIMUM: |j 27 v MINIMUM: =/2.08Y

RISE: ﬁ_a%gs FALL: 3,43 us
-2 Mg

T/DIV: V/DIV: _1av’

G-1

RC CLOCK (PIN 17)

MAXIMUM: 12.90 vV MINIMUM: -] EB v
RISE: 3Scus FALL: 334 Us
T/DI1IV: 2 ms V/DIV: 10V



TEST C

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

EXTENDED DISTANCE DATA CAB

DATA SPEED: _4 800 bfas

LE LENGTH: _500 ' gceropus

LA

LR A RARAJ

H+tH-He M

TVFy

T

TX DATA (PIN 2)
MAXIMUM: |2 61y MINIMUM: -

RISE: 4.0 us_ FALL: 3159 ue
T/DIV:

| ms _ V/DIV: 1oy

TC CLOCK (PIN 15)

MAXIMUM: _yj 25y MINIMUM: =188 v
RISE: 4.33 4s FALL: 4.14 us
T/DIV: dms _ V/DIV:  p0v

j4lissslasan
LA BLAAARRELAR]

12000 RAALJ
4+

dadslasnabansy YT FYTW

\AAAZEANADAS]

RX DATA (PIN 3)
MAXIMUM: 9.49 y MINIMUM: -8 zdy

RISE: 2.2 FALL: - 248 us
T/DIV: ,@Lé vV/DIV: oy’ -

RC CLOCK (PIN 17)
MAXIMUM: (2 84 vy MINIMUM: -.2./4

RISE: 3 FALL: ﬂa__y_;
T/D1V: . zag%g vV/D1IV: 10y’

G-2



TEST C

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

EXTENDED DISTANCE DATA CABLE LENGTH: 500' JCTOPUS

DATA SPEED: 9,600 bgs

pres
-
-
-
-
-
-
e
e
-
-
L P SN wP TN - Py .
e LA am a n e on e = ==t - e m
-
-
-~
-
-
e
-
-
P
lE .
-
-
Ny -~
-
-’
-

TX DATA (PIN 2)
MAXIMUM: 1042 y MINIMUM: -8 33y

RISE: 2.24 M8 FALL: 254 #s
T/DIV: SQ_Ms V/DIV: 12\ :

TC CLOCK (PIN 15)
MAXIMUM: [1.64 y MINIMUM:- .48y
RISE: 424 S FALL:

T/DIV: 50/45_ V/DIV: _LQ_L: _

L

BRSZABLAALS

4444344

h‘s

tH+

v

4
heotaenid

et ey

L D K s e S o os o o o e o o

ﬁr
+

|

[YXI]

| il |

- — |
|

i

RX DATA (PIN 3)
MAXIMUM: |4 ¢y MINIMUM:

RISE: 4.71 MG FALL:

T/DIV: S0 s V/DIV:

i

G-3

RC CLOCK (PIN 17)
MAXIMUM: (.26 y MINIMUM: -)j. 68 Y

RISE: 442 us FALL: 4.07us
T/DIV: _5'07‘45_ V/DIV: oV



TEST C

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

EXTENDED DISTANCE DATA CABLE LENGTH:

DATA SPEED: [2,()§2Q bPﬁ

soo’ oetopus

r*mp?s
. : 3
— - T
R
Va
) T

TX DATA (PIN 2)

MAXIMUM: [0 || V MINIMUM: -£233 y

TC CLOCK (PIN 15)
MAXIMUM: j|.44\ MINIMUM: -/ 68/

RISE: 2.3 Yo FALL: . 2.5 Me RISE: 126 Ms FALL:
T/DIV: gp Lg V/DIV: 1oy T/DIV: So s V/DIV: J’,?’,-A
L b
| ‘[
I I
+ [
— T E] ) T{
T

RX DATA (PIN 3)
MAXIMUM: |3 24y MINIMUM: -i12.70V

RISE: 4.22 M FALL: 3,73 Us
T/DIV: SO us V/DIV: 1OV

RC CLOCK (PIN 17)

MAXIMUM: J3 24y MINIMUM:=-12.7Dy
RISE: 42345 FALL: 373 i
T/DIV: G0 pe V/DIV: Gy -



TEST C

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

/
EXTENDED DISTANCE DATA CABLE LENGTH:

DATA SPEED: _|9.200 bgs

e

s liasalaans

F

IR LAARBAREL)

1
{.
+
4

ALLJﬂlllA

-
\ \

——y

]
|

TSR ETENU Y

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: [0 42 v MINIMUM: -80)| v MAXIMUM: ;j2< v MINIMUM: - g8y

RISE: 2.14 us FALL: 2‘547“5 RISE: 4_&74_45_ FALL: 4.432 5

T/DIV:  _204s V/DIV: 0L T/DIV: 20 Js V/DIV: 1gy” _

444

LJ

bbd-diidld

;

Li-Bitiiliil
i
2

"1
~
™
LASRS AAAARARARAE LARRARA)
¢ |
[
—

n e
0 e o
=1

1
9
+
9
1
p

| -t
|

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: |2 4 v MINIMUM: -}2 08V MAXIMUM: 13444 V MINIMUM: -2 S V

RISE: ye FALL: 22 RISE: FALL: 344 U8
T/DIV: 'Eé Zﬁ V/DIV: 10 T/DIV: V/DIV: oy’
7

l{:::;
+4318 21

G-5



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-91
3:58:21
: r! l !
Main Menu + | :E |
— —
£ l
Parametars GChavell I 0.00 us, 1.99200 me] 7S68 pts
Source maximum 10.42V period - - =
minimum -g§.26V width 419.13 us
mean 5.557V rise 4.71 us
sdev 6.938V fall 2.65us
rms 8.888V delay 831.37 us
o 1 Vv i =
ot 0.0V OC S e B oR> 1 V&

H-1

Chan 1 _
.2ms 10V

Chan 2
.2ms >0V




DMN EQUIPMENT/PAMRI INTERFACE

350 FEET EXTENDED DISTANCE DATA CABLE

LIVE RADAR DATA OF 2400 bps

RX DATA

31-0ct-91
0:05:08

Main Mernu

Parcmeters
Source

(Pin 3) and RX CLOCK (Pin 17)

LeCroy
= \ |
* o <
b
0 1
I Chan 1
! .2ms 10V
Chaovel 1 [ -200.00us, 1.79200ms] 7968pts (man 2
max imum g.80vV period - - - .2ms >10 Vv
minimum -8.95V width 1.24209 ms
mean 2.614V r.se 29.56 us
sdev 7.845V Fall 16.55 us
rms 8.363 Vv celay 0.84 us
T 1 Vas=s
on 0.0V OC = - GRe> 1 Vas=

H-2




DMN EQUIPMENT/PAMRI INTERFACE

550 FEET EXTENDED DISTANCE DATA CABLE

LIVE RADAR DATA OF 2400 bps

RX DATA

31-0ct-91
2:52:34

Main Meru +

Parcmetars
Source

(Pin 3) and RX CLOCK (Pin 17)

1did

e
v

T
]
S

1

1
S
s
s
1

bbb
e ——r

sidlatiilsd
LAASRAAAS LRAA)

Chan 1
2ms T,

Chan 2

.2ms >3 .

7 [ "L
x

Chavel {1 ( 0.00 us, 1.99200mg] 7968 pts
maximum 10.11V period - - -

minimum -g.58V width 1.25412 ms
mean -1.543V rise 13.05 us
sdev 8.111V fall 7.81us

rms 8.256 V delay 413.45 us

Q1 1t vVis

Gt 0.0V DOC P o B ae> 1 Vi

H-3



DMN EQUIPMENT/PAMRI INTERFACE

800 FEET EXTENDED DISTANCE DATA CABLE

LIVE RADAR DATA OF 2400 bps

RX DATA

31-0ct-91
2:12:04

Main Menu

Paorametars
Sourcs

H-4

(Pin 3) and RX CLOCK (Pin 17)
LeCroy
‘ x |
t I |
[ -
£ Chan 1
.2ms 10v
Chavel 1 [ 0.00us, 1.98200ms] 7968pts Cchan 2
max imum 10.11V period - - = .2ms >1C
minimum -g.26V wigth 421.40 us —_—
mean 5.418YV rise 14 .62 us
sdev 6.844 V Fall 8.12 us
rms 8.728V celay 829.43 us
. o1 1 V=
a1 0.0v OC - o> 1 Via



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)

31-0ct-91
3:27:42

Main Menu

JTTIIssTR o3

e

1

rll‘_l 4304333000 000410

+
T
E

1 120 AAAAS

. 3 Y
T ———r ——r— ———

414342

4

1

1134

LARARRALA]

I |
.

Parcmeters Chavel 1

Source max L mum
minimum

sdev
rms

ot 0.0V OC

.00 us, 1.8S200 ms]
period - - -
width 4189.52 us
rise 7.25 us
fall 4.17 us
delay 831.02 us
on 1 Vis
-t : oR> t Vi

H-5

Chan 1
.2ms 10V

2ms>10V




DMN EQUIPMENT/PAMRI INTERFACE

S00 FEET OCTOPUS CABLE

LIVE RADAR DATA OF 2400 Dbps

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

_ ﬁ

T
L
L

b
L AR B ae

1
4
1
p

LARABLARARRAARRRAAL} BRARLR]

-+
4448 03101 %}A} 43341048 4338t 431

[ f
: Chan 1
T .2ms 10 V
Chawrel 1 [ -560.00us, 1.2227Sms] 2131pts (chgn 2
max imum 9.8 Vv period - - - 2ms 10 V
minimum -11.8 V width 834.34 us
mean -1.53 V rise 24 .61 us
sdev g.88 V fall 22.93 us
rms 10.00 V delay -0.59 us
Charnel2 [ -560.00us, 1.2227Sms] 27131 pts
max i mum 9.7 Vv period m 416.81 us
minimum -11.2 V width m 208.55 us
mean A -0.62 V rises m 12.70 us
sdev A g.63 V falll m 13.11us
rms ~ 9.65 V delay -418.48 us

H-6



QARS - Quick Analysis of Radar Sites
Codex 3600/Codex 2185 DB/EIA-PP/PAMRI
Extended Data Distance Cable length: _[5Q’

EXPECTED ACTUAL
BECON
SCANS i3]
BLIP/SCANS <95% a8.4
SCH-REINFOR 1)<50/60% Al 4
TCT COLL PCT 1)<706/80%8 a9 7
AZ-SPLIT >.2% o
RNG-SPLIT >.2% 0
RING-AROUND >.5% 0
REFLECTIONS >.2% 0
CODE ZEROES >.5% 0
MODE 3/A REL <97% 10n.0
MODE 3/A/VAL <97% 1000
MODE C REL 2)497/96% 100 q
MODE C VAL 2)<96/94% a4 .7
MODE C SCANS LIy
RNG DEV >o/1 Q/0 -
AZ DEV >2.0 L3
LOG/NML
SCANS WeXWa
BLIP/SCAN 53,7
COLL PCT <75% 100, 0
AZ-SPLIT 1<70/80%. 0
RNG-SPLIT >2.0 : 0
MTI
SCANS [ 21
BLIP/SCANS 3)<65/50% 533
COLL PCT 1)70/80% |00, 0
AZ-SPLIT >.2% 0
RNG-SPLIT 1)6/3% 0
COLLIMATION
MTI RNG ERR >0.8 0
TOT RNG ERR 50.8 EY-TE
MTI RNG ERR >2.0 -
MTI AZ ERR >2.0 440
TOT AZ ERR 2.0 + 4.0
PE VERIPICATION
#1 RNG ERROR >0/1
#1 AZ ERROR >2.0 —_—
#L PCT REL <80% —
#2 RNG ERROR >o/1 ——
#2 AZ ERROR >2.0 —
#$2 PCT REL <808 -
#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%
TOTAL TRACKS |18
SCH/BCN CHANNEL Talm

H-7




QARS - Quick Analysis of Radar Sites
Ccodex 3600/Codex 2185 DB/EIA-PP/PAMRI
Extended Data Distance Cable length: :5{_}’

TOTAL TRACKS
SCH/BCN CHANNEL

EXPECTED ACTUAL
BECON
SCANS 1298
BLIP/SCANS <95% 44.9
SCH-REINFOR 1)<50/60% 2.1
TCT COLL PCT 1)<70/80% aa, €
AZ-SPLIT >.28 o)
RNG-SPLIT >. 28 N
RING-AROUND >.5% i
REFLECTIONS >.2% 0
CODE ZEROES >.59% 0 _
MODE 3/A REL <97% (00 0O
MODE 3/A/VAL <978 d4.4
MODE C REL 2)<97/96% 100.0
MODE C VAL 2)<96/94% 449. 6
MODE C SCANS 1 28
RNG DEV >0/1 /0
AZ DEV >2.0 LES
LOG/NML
SCANS 1200
BLIP/SCAN
. COLL PCT <758 éé %
AZ-SPLIT 1<70/80% . )
RNG-SPLIT >2.0 l
MTI
SCANS ag
BLIP/SCANS 3)<65/50% Sé. |
CoLL PCT 1)70/80% 100.0
AZ-SPLIT >.2% 0
RNG-SPLIT 1)6/3% 0
COLLIMATION
MTI RNG ERR >0.8 2
NML RNG ERR >0.8 0l
TOT RNG ERR >0.8 ot
MTI RNG ERR >2.0
MTI AZ ERR >2.0 -2.0
TO? AZ ERR >2.0 -2.0
PE VERIFICATION
#1 RNG ERROR >0/1 :
#1 AZ ERROR >2.0
#1 PCT REL <80% —_a
#2 RNG ERROR >0/1
#2 AZ ERROR >2.0
$#2 PCT REL <a0s -0
#3 RNG ERROR >o0/1 —_—
#3 AZ ERROR >2.0 —
#3 PCT REL <80%
#4 RNG ERROR >0/1
#4 AZ ERROR <2.0
#4 PCT REL <80%
—_—i0
—ALs

H-8



QARS - Quick Analysis of Radar Sites
Codex 3600/Codex 2185 DB/EIA-PP/PAMRI
Extended Data Distance Cable length: 55(2'

TOTAL TRACKS

EXPECTED ACTUAL

BECON
SCANS . 2774
BLIP/SCANS <95% 4.4
SCH-REINFOR 1)<50/60% al.o
TCT COLL PCT 1)<70/80% a4 1
AZ-SPLIT >.2% 0
RNG-SPLIT >.28 o
RING-AROUND >. 5% a
REFLECTIONS >. 2% o
CODE ZEROES >. 58 Q
MODE 3/A REL <978 . a9.9
MODE 3/A/VAL <978 a9 ¢
MODE C REL 2)<97/96% 299
MODE C VAL 2)<96/94% aq.4
MODE C SCANS 7253
RNG DEV >a0/1 %
AZ DEV >2.0 [ 34

LOG/NML
SCANS 2264
BLIP/SCAN &0, 2
COLL PCT <75% 49.71
AZ-SPLIT 1<70/80% 2
RNG-SPLIT >2.0 0

MTI
SCANS 2
BLIP/SCANS 3)<65/508 11
COLL PCT 1)70/80% LA
AZ-SPLIT >.2% 05
RNG-SPLIT 1)6/3% 0

COLLIMATION
MTI RNG ERR >0.8 -. 02
NML RNG ERR >0.8 Tl
TOT RNG ERR 0.8 Y
MTI RNG ERR >2.0 + 4.0
MTI AZ ERR >2.0 20
TOT AZ ERR 2.0 ~.S

PE VERIFICATION
#1 RNG ERROR >0/1 -
#1 AZ ERROR >2.0 -
$L PCT REL <80% 9o
#2 RNG ERROR >0/1 -
#2 AZ ERROR 2.0 -
$2 PCT REL <808 —_o0
#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% -

ST -
— (B

SCH/BCN CHANNEL

H-9




QARS ~ Quick Analysis of Radar Sites

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

Extended Data Distance Cable length: aQQ

#4¢
TOTAL TRACKS

EXPECTED ACTUAL
BECON
SCANS 24 T]
BLIP/SCANS <95% a4. 2.
SCH-REINFOR 1)<50/60% 25 1
TCT COLL PCT 1)<70/80% 34 7
AZ-SPLIT >.28 0
RNG~SPLIT >.28 L
RING-AROUND >.5% 2
REFLECTIONS >. 2% 0
CODE ZEROES >.5% 0
MODE 3/A REL <97s 494
MODE 3/A/VAL <97 49
MODE C REL 2)<97/96% 29.4
MODE C VAL 2)<96/94% aa. &
MODE C SCANS 5422
RNG DEV >0/1 o/
AZ DEV >2.0 132,
LOG/NML
SCANS 2814
BLIP/SCAN Lbnl
COLL PCT <7S% 44,7
AZ-SPLIT 1<70/80% 0
RNG-SPLIT >2.0 0
MTI
SCANS 635
BLIP/SCANS 3)<65/50% T ga.3
COLL PCT 1)70/80% a4,
AZ-SPLIT >.28 00
RNG~SPLIT 1)6/38 0
COLLIMATION
MTI RNG ERR >0.8 .
NML RNG ERR >0.8 o)
TOT RNG ERR >0.8 —_—n
MTI RNG ERR >2.0 320
MTI AZ ERR >2.0 T
TOT AZ ERR >2.0 -7
PE VERIFICATION
#1 RNG ERROR >0/1 —_—
#1 AZ ERROR >2.0 -
#1 PCT REL <80% -
#2 RNG ERROR >0/1 —_—
#2 AZ ERROR >2.0 P
#2 PCT REL <80% Y-
$#3 RNG ERROR >0/1 S
#3 AZ ERROR >2.0 ——
#3 PCT REL <80% -
$4 BRNG ERROR >0/1 —_—
#4 AZ ERROR <2.0 —_—
P ERACKS oo s m—
—_—

SCH/BCN CHANNEL
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QARS - Quick Analysis of Radar Sites

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

Extended Data Distance Cable length: [éiQ/

TOTAL TRACKS

EXPECTED ACTUAL
BECON
SCANS g2%
BLIP/SCANS <9§5% aa 3
SCH-REINFOR 1)<50/60% 5.3
TCT COLL PCT. 1)<70/80% 100.0
AZ-SPLIT >. 2% a
RNG-SPLIT >.2% 0
RING-AROUND >.5% a
REFLECTIONS >. 1% 0
CODE ZEROES >.5% 0
MODE 3/A REL <97% Loo 0
MODE 3/A/VAL <97% 1040
MODE C REL - 2)<97/96% 100.0
MODE C VAL 2)<96/94% a0.¢
MODE C SCANS 2a0
RNG DEV >0/1 o/0
AZ DEV 2.0 [ 27
LOG/NML
SCANS 247
BLIP/SCAN $4.2
COLL PCT <788 100.0
AZ-SPLIT 1<70/80% a
~ RNG-SPLIT 2.0 . 0
MTI .
SCANS 34
BLIP/SCANS 3)<65/508 629
COLL PCT 1)70/80% 100.0
AZ-SPLIT >.28 -9
RNG-SPLIT 1)6/3% —_0
COLLIMATION
MTI RNG ERR >0.8 —_—0
NML RNG ERR >0.8 —_—0
TOT RNG ERR >0.8 —_0
MPI RANG ERR >2.0 -
MTI AZ ERR >2.0 —
TOT AZ ERR >2.0 ——
PE VERIFICATION
#1 RNG ERROR >0/1 -
$1 AZ ERROR >2.0 -
#1 PCT REL <80s -0
#2 RNG ERROR >0/1 —
#2 AZ ERROR >2.0 —
#2 PCT REL <80% -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% -
—_—
Y- V4 S

SCH/BCN CHANNEL
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APPENDIX I

PAMRI WITH IDAT



DMN EQUIPMENT/PAMRI INTERFACE
500 FEET OCTOPUS CABLE

IDAT OF 2400 Dbps

4448
LARAJ

-

-
~— -
[

LRALIRAALARA"
L

{%

L

aa s ®

>
4444300000 0aastiainlanidrtiistdslnel

LAADRA RN S

i

TX DATA (éIN 2) TC CLOCK (PIN 15)
MAXIMUM: 29 v MINIMUM: -7.7 V.  MAXIMUM: (|3 y_ MINIMUM: - _ .
RISE: 14. FALL: [.gopMs  RISE: IS56v FALL: L
T/DIV: .2mb_ V/DIV: ov. . T/DIV: .2ms_ V/DIV:

A L

B B S ”:35. bbbt + T s

4-,—---

q

3 |

: 4
RX DATA (PIN 3) ' RC CLOCK (PIN 17)
MAXIMUM: ;7 y_ MINIMUM: -J.Sy MAXIMUM: J;. % v MINIMUM: =i/ L .
RISE: 2394 mg FALL: 2&_55’445 RISE: 1493 us FALL: 158 YW
T/D1IV: .2 ms. V/DIV: ov T/DIV: &ms  V/DIV: oy

I-1



APPENDIX J

M1FC WITH LIVE DATA



DMN EQUIPMENT/M1FC INTERFACE
S00 FEET OCTOPUS CABLE

DATA RATE OF 4800 bps

T | I [
~ : R—
z [
T bt
RS RS IR R fJYo-:Eap—H-w--—H-h«r IR R PO SF .
! ¥
i ¥
! I .
3
== | B
T
’IL_ X .. l
TX DATA (PIN 2) TC CLOCK (PIN 15)

MAXIMUM: .1 vy MINIMUM: -g233y MAXIMUM: _jy. 29y MINIMUM: - jjqgV

RISE: 2.2%p4s FALL: 2. 33 Ms RISE: 3 8% 45 FALL: 278 ks
T/DIV: _lams  V/DIV: 1oy T/DIV: .1 ms V/DIV: oV

T e

vl

r

-
1

pELLE Bt DHITHNH HAHHHHHH

4
1

}

F
HH

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: ;2 30y MINIMUM: - 208V MAXIMUM: 3 j2 y MINIMUM: -;2 S0V

RISE: 3. %g gf FALL: 2.9 U RISE: 379 us FALL: 3.44 us
-hL—

T/DIV: V/DIV: 10 v T/DIV: s V/DIV: 1oV

J-1



APPENDIX K

NADIN I WITH LIVE DATA



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

! <+
+
-+
tdit44 440400t luy +44-4
LJ LALR A RA ALY »],J_ml LA
+
-+ y
+
+
+

1N nn

-
-
-
C
C
-
-
c
]

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: | y MINIMUM: -1l.i v MAXIMUM: g g v MINIMUM: - 9.3 y
RISE: FALL: RISE: . FALL: (350
T/DIV:  _m g’“ V/DIV: o T/DIV: ﬂﬁ“ V/DIV: e os
-
I
’& |
‘|r T T T
A A A S A A B o A LT‘OQIOOQO:O-QO o o e e
T [I{f ailailal
RX DATA (PIN 3) ' RC CLOCK (PIN 17)
MAXIMUM: [0 4 y MINIMUM: =/ gy MAXIMUM: 9 y MINIMUM: -9.7 v
RISE: FALL: 218l us  RISE: FALL: .
T/DIV: s 5 V/DIV: 4oy T/DIV: m’f V/DIV: 1ov .

K-1



APPENDIX L

LOW LOSS CABLE TEST WITH CODEX 3500/CODEX 6216



CODEX 6216/3500/HADAX EIA-PP/GEMINI DUAL BERTS
EXTENDED DISTANCE DATA CABLE LENGTH: [j§a/

DATA SPEED: __2400 k\gg

CHigra L, 3 -

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: J0 g v MINIMUM: -jg oy  MAXIMUM: gp  MINIMUM: 85 o

RISE: Als us FALL:  ag 4 u¢ RISE: 724 us FALL: 8%3 us
T/DIV: M v/DIV: da v T/DIV: £ea M5 V/D1IV: 10 v

cm,-uL q /‘-\
.4._J \_J e \

- e . P . A N -

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

MAXIMUM: 4.4 v MINIMUM: -ZZ V MAXIMUM: 24 v ;{f{m"m
RISE: 8.4 us FALL: Z2. 8 us RISE: 20.2_AM$ : L6245
T/DIV: %20 NS V/DI1IV: oV T/DIV: 200 us V/D1IV:

L-1



CODEX 6216/3500/HADAX EIA-PP/GEMINI DUAL BERTS
EXTENDED DISTANCE DATA CABLE LENGTH: /600/

DATA SPEED: __ga_aa_b_g_g_

- v —— oy

TX DATA (PIN 2) " TC CLOCK (PIN 15)
MAXIMUM: |08 v MINIMUM: -0 4 v MAXIMUM: 240 v MINIMUM: -72)y

RISE: 00 ms_ FALL: asSus  RISE:  7Z8Cpe PALL:  azc u
T/DIV:  go0%s V/DIV: Qv T/DIV: 200 s V/DIV: _igy

RX DATA (PIN 3) - RC CLOCK (PIN 17)
MAXIMUM: £40 v MINIMUM: -zzay MAXIMUM: #£00 v MINIMUM: -740 v

RISE: 89.94_us FTALL: £5.0 Mm$ RISE: &2 Ms FALL: S4) us
T/D1V: M V/D1V: 10 v T/D1IV: 200 us V/DIV: _py

L-2



CODEX 6216/3500/HADAX EIA-PP/GEMINI DUAL BERTS
EXTENDED DISTANCE DATA CABLE LENGTH: 1050’

DATA SPEED: 2200 bﬂﬁ

TX DATA (PIN 2)
MAXIMUM: K0 v MINIMUM: -28 v

RISE: $4.2 us TALL: .5
T/DIV: 200 s V/DIV: Loy

TC CLOCK (PIN 15)
MAXIMUM: 4242 v MINIMUM: -2 4 v

RISE: £a0ue FALL:
T/DIV: M V/DIV: Eé@

- Y — -

b,

RX DATA (PIN 3)
MAXIMUM: g 0 V HINIHUH' =24V

RISE: FALL: ff
T/DIV: fn.':’#_ v/D1IV:

L-3

RC CLOCK (PIN 17)
MAXIMUM: 20 v MINIMUM: -2 2.

RISE: £24 ss FALL: 42 4 45
T/DIV: M#. V/DIV: o



CODEX 6216/3500/HADAX EIA-PP/GEMINI
EXTENDED DISTANCE DATA CABLE LENGTH:

DATA SPEED: 4,400 b?s

DUAL BERTS
yZrs M4

CHigne

~fINANY

TX DATA (PIN 2)
MAXIMUM: 104 v MINIMUM: -j04V

TC CLOCK (PIN 18)
MAXIMUM: 22 v MINIMUM: -2 2 v

RISE: al! me FALL: 424 Ms RISE: S2. 4 a8 FALL: T
T/DIV: 200 us V/DIV: _lov T/DIV: 208 s V/DIV: _p y
- U UYL

r

s LS

P

-o.ov-fc.—o—.-f..s  amad ad

T

v N

RX DATA (PIN 3)
MAXIMUM: 24 Vv MINIMUM: -74 V
RISE: 22.5 Ms FALL: 38.0 me
T/DIV: m vV/D1IV:

LAY

L-4

RC CLOCK (PIN 17)
MAXIMUM: 24 v MINIMUM:-22

RISE: PALL: LZo Ms
T/DIV: Lo



CODEX 63168/3500/HADAX EIA-PP/GEMINI DUAL BERTS

EXTENDED DISTANCE DATA CABLE LENGTH:

DATA SPEED: 12000 kias

00"

b fa—

A

TX DATA (PIN 2)

MAXIMUM:
RISE:
T/DIV:

0.8 Y MINIMUM: -jpovVv
39,9 ue FALL: 3¢ 0 e
1 M3  V/DIV: 10 v

TC CLOCK (PIN 15)

MAXIMUM: MINIMUM: -2 - .
RISE: 26.1 x5 PALL: 2S5 < x5
T/D1IV: L2

100 us V/DIV:

e A A A

RX DATA (PIN 3)

MAXIMUM:
RISE:
T/D1IV:

4.00 v MINIMUM: =740 V
241 us FALL: 24.1 us¢
5974“_ V/D1IV: Lo ¥

L-5

RC CLOCK (PIN 17)

MAXIMUM: 2,40 v. MINIMUM: -7 .. ,
RISE: 20,3 pa PALL: 205 wms
T/DIV: 547“_ v/DIV: o v



CODEX 6216/3500/HADAX EIA-PP/GEMINI DUAL BERTS
EXTENDED DISTANCE DATA CABLE LENGTH: 45'@’

DATA SPEED: __4. 400 bps

CHigndl,

TX DATA (PIN 2)
MAXIMUM: 0.4 v MINIMUM: -0 4 v

RISE: 308 ns FALL: 28.6 i
T/D1V: T2 Mg V/DIV: 10 ¥

TC CLOCK (PIN 1§)
MAXIMUM: z40 v MINIMUM: 7.¢cp v
RISE: 255 us FALL: (4.7 us

T/DIV: sa ms  V/DIV: 12

3
CHigna m(——\

RX DATA (PIN 3) |
MAXIMUM: 840 Vv MINIMUM: -260V

RISE: Q6.0 s FALL: ﬂ_i)m
o e

T/DIV: V/D1IV: 1o\

L-6

wmx N

—-b_--d--—-l—— e o e vl - el b «

RC CLOCK (PIN 17)
MAXIMUM: oo v MINIMUM: =22 v

RISE: 214 us FALL: 1LS usg
T/DIV: _ﬂru‘_ v/DIV: o v



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

EXTENDED DISTANCE DATA CABLE LENGTH: 400

DATA SPEED: __Lg,_g_aa_)z’zs_

J

TX DATA (PIN 2)

TC CLOCK (PIN 15) .
MAXIMUM: =24 v MINIMUM: -2¢ v

RISE: . 209 m¢ PALL: 18.5 us
T/DIV: S0 ps V/DIV: 10V

RX DATA (PIN 3)
MAXIMUM: 200 v HINIHUH° =800

‘RISE: 2.2 M8 PFALL: 20-5 us
T/DIV: SO0 e V/DIV: 121"

L-7

RC CLOCK (PIN 17)
MAXIMUM: 200V MINIMUM: -2 40 v

RISE: 14,8 ms PALL: 4.6 Us
T/DIV: 50 us V/DIV: oV



CODEX 6216/3500/HADAX EIA-PP/GEMINI cc.iv wewera=

EXTENDED DISTANCE DATA CABLE LENGTH: 2100

DATA SPEED: IfI,ZQQ bFﬁ

/

TX DATA (PIN 2)

MAXIMUM: j0 4 v MINIMUM: -0 X v

2L js

oy

RISE: FALL:
T/DIV: gz z: V/DIV:

TC CLOCK (PIN 1S5)
MAXIMUM: 24 v MINIMUM: -2 0 v

RISE: 1S9 us FALL: L6 w5
T/D1IV: ﬂ#_ V/DIV: 14 v

]
CHignel / \ i

RX DATA (PIN 3)

MAXIMUM: 40 v HINIHUH -24 V

-y

RISE: FALL:
T/DIV: % zg v/D1V:

RC CLOCK (PIN 17)
MAXIMUM: 24 v MINIMUM: =24 v
RISE: 1457“5_ FALL: _12_373_5_

T/DIV: So'mus V/DIV: _o¢



APPENDIX M

OCTOPUS CABLE TEST WITH CODEX 3500/CODEX 6216



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

EXTENDED DISTANCE DATA CABLE LENGTH: 5!“2/ Q(;ZQEQS
DATA SPEED: 2L QQQ E2’2§
[ | l - - | T ]
! x +1 }
| | — :" ‘}I __L
DI R S S .
3
s e e S B 1 R ats annax
T __[
T . ]
IR ; L \”
| E i l |
| <
L L l ¥ L !

TX DATA (PIN 2)

TC CLOCK (PIN 15) |
-1

MAXIMUM: |} 05 v MINIMUM: - 864V MAXIMUM: ;g y MINIMUM:
RISE: FALL: 244 6 RISE: 38l ug FALL: 39414
T/DIV: V/ADIV: oy T/DIV: . wls V/DIV: c.
T T E T T T
. oy ¥ - N - J _
£ ; [ ,"' T— ¥ LR
] ) L !‘ (. |
- - + :— —— I‘ —

+_ﬂw

HHo [

RX DATA (PIN 3)
MAXIMUM: &zu MINIMUM:
RISE: 395 s FALL:
T/DIV: _| m% V/DIV:

-13.0] v

BT

RC CLOCK (PIN 17)

MAXIMUM: U_ZS Yy MINIMUM: -1 g8
RISE: 391 ys FALL: 3S%,us
T/DIV: I mg V/DIV: (v



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

EXTENDED DISTANCE DATA CABLE LENGTH: 500 0CTOPUS

DATA SPEED: _ 4800 hpg

T T T T

r { i

l'-'“y"'*]""*“ $oamtm """P:E"““'--riov0-130-9-"T'—4r01iby-&—#—'r

|

|

- -»——'

' l i} :

L__-iu pu-i 2 —-2] -,“ - !

l Am i = = .. |

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

MAXIMUM: 4.4 V_ MINIMUM: =844V MAXIMUM: ;; 25y MINIMUM: -/ g8y

RISE:  2.51MG FALL: 241 M5 RISE: E%) FALL: 374 M
T/DIV: .| @s V/DIV: LoV T/DIV:  .\es_ V/DIV: g ,"'91

—
P
444434

444

44

[N I S A N ] AN EERNENEENEENEE BN RN R R R &

44 n
LA REREAAR!) LARRERAARE RS

i I
= T S
I 4 |
RX DATA (PIN 3) RC CLOCK (PIN 17)

MAXIMUM: §] 27y MINIMUM: =[270y  MAXIMUM: }|.26 y MINIMUM: -/ @8V

RISE: 3,29 M FALL: 3. RISE: 37¢us FALL:  34Q ws
T/DIV: .|\m#55V/DIV: mh_ T/DIV: .Iwggs_ V/DIV: pv
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CODEX 6216/3500/HADAX EIA-PP/GEMINI DUAL BERTS

EXTENDED DISTANCE DATA CABLE LENGTH: 500/ OCTRPUS

DATA SPEED: 9 600 b’Zﬁ

44413444

m

R T R b s e o

I WY

448

A o S m o

!]IIIIIW LR J LA ) L]

B
l -
| I

YT FENW

43410432
++ > o
&_‘

E | l

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

MAXIMUM: |01} v MINIMUM: -_a_é_gy MAXIMUM: || 2Ry MINIMUM:-/| B8V
RISE: FALL: 24% ys RISE: 38 uc FALL: 358 u
T/DIV: 53 a: V/DIV: T/DIV: &9 ¢  V/DIV:

oV doyT

14 44411404 44

LARRERARANRARESD LARR)
—
—— N

+
[
i

4

1

T

}

1

1

i guren I |
tw T
—
1
T

‘ i
i 1

RX DATA (PIN 13) RC CLOCK (PIN 17)
MAXIMUM: || 49V MINIMUM: -12.70v  MAXIMUM: ([.2G Y MINIMUM: -/ SgvV
RISE: w FALL: Q_jg_#l, RISE: 3,89 us FALL: 297 MS

T/DIV: S0 s V/DIV: 10 _v_ T/DIV: S0 MS V/DIV Qv
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CODEX 6216/3500/HADAX EIA-PP/GEMINI DUAL BERTS

/
EXTENDED DISTANCE DATA CABLE LENGTH: 500 CCTOPUS

DATA SPEED: 12,000 bgﬁ

3443

Y

4
LR AN RARAI

)

T

i

F

1

4+

-+
44444003

Sl
=t

4

4

3

444 i
LA AR R RARAS A ARA D AR
-+

1&—

TX DATA (PIN 2)

TC CLOCK (PIN 15)

-4

MAXIMUM: 1o 1 v MINIMUM: -2 44V MAXIMUM: (1 29 y MINIMUM: -/ SA vV
RISE: : FALL: .2.227446 RISE: 407 W& FALL: 249 us
T/D1V: sa_:iz V/D1IV: oV T/DIV: Sa ¢ V/DIV: oy’
] 1
3 {
%v ad ?—, EE‘ ~

SN T NWWW
LEAS

.

T’

RX DATA (PIN 3)

MAXIMUM: |65y MINIMUM: =1208V

FALL:
v/D1V:

RISE: - 403 u$
T/DIV: SN s

i
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RC CLOCK (PIN 17)
MAXIMUM: (3)2.v MINIMUM: - 2.9y
RISE: 274 us FALL:

T/DIV: V/DIV: oV



CODEX 6216/3500/HADAX EIA-PP/GEMINI DUAL BERTS
EXTENDED DISTANCE DATA CABLE LENGTH: 500/ 02TOP(S

DATA SPEED: (&, 800 Elzﬁ

3

LR A AR RARARALARAR LA ERABLELR!
b

IV VNP AN WY

peeay

!
INIIWAREIE IR Wil EwE

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: |0 42V MINIMUM: -8 33y MAXIMUM: 24 v MINIMUM: - j).¢sgv

RISE: 2.5 Ms FEALL: 24 us RISE: 279 ms FALL: 3
T/DIV:  &p’us V/DIV: o’V T/DIV: 5_-,2/&,6 V/DIV: J'Q‘ ;Z

A 1
E:

f ||

& Py & e " i > Fuprany e b b s .
e L E e o e an o o e o o Ll I B o o o ot o e o fp—pot Lam
-

LA )

4 444

{

T 77
e l
u—LH WL S -
( R
T -
RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: [2 42 y MINIMUM: -12.39v  MAXIMUM: (32 y MINIMUM:-12.48|y
RISE: 4.25 us FALL: 574 RISE: 3.9 FALL: 252 Us
T/DIV: S0 4s V/DIV: v _ T/DIV: 50 s V/DIV: _jov



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

EXTENDED DISTANCE DATA CABLE LENGTH: 5QQ/ QCTOPLPUIS

DATA SPEED: _(9.200 bps

(RAASERAAI

344434443

LS
_—

4344

4
44

—
3+ 43
Rt
S
——

INANRUAN

l

ll‘ Add

TIT T reEsF

r
TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: JO |1y MINIMUM: =801y  MAXIMUM: /24y MINIMUM: -/ S§y
RISE: FALL: 250 us  RISE: 40445 FALL: 4 (@ 43
T/DIV: <4 4s V/DIV: 10\ T/DIV: 5 d‘; V/DIV: /c

34441 040013404
TTVTvsavgoe

F

‘
+4b44 45404344
SN B
—— <+
-+
| et

44

LE RS ki
<+

r
S
1
s
s

]
]
1
]
4

=
=

T
U

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: 1324V MINIMUM: =12 39V MAXIMUM: /24y MINIMUM: -/ g4V
RISE: 402 M5 FALL: 255 us RISE: 41 S FALL:  _4.,8&.m

T/DIV: S0 us V/DIV: 1oV __ T/DIV: SO ‘us V/DIV: o v/
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