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EXECUTIVE SUMMARY

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

1. Low Loss Cable tests
2. Octopus Cable tests
3. Service Test with Codex 3600 M4odem tests
4. Codex 3500/Codex 6216 Electronic Industries Association (EIA)-patch

panel (PP) tests

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.
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1. INTRODICTION.

The Data Multiplexer Network (DMN) program is a three-phased program to purchase
commercial products co 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 2500/Codex 6216
tests (paragraph 3.4).

3. DMN CABLE TESTS.

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



3.1 LOW LOSS CAALE TEST.

This test used various lengths of low Ilss 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 I 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 Tes A.

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
internal sync. The BERTS were set for a 511 test pattern and external timing. The
length of the cable was increased until a loss o'! 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 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 I 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 sync 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 F:! VO a:
various data rates with the local and remote modems set for different conditions.
Specifications for this cable are presented below. The four tests mhar were run
with the octopus cable are discussed in the following bections.

Octopus Cable - EDDC.
Conductor Gauge 24 AWC
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 I 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 I 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 shovn 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.

3.3 SERVICE TEST WITH CODEX 3600 MODEM.

This area of testing involved the Peripheral Adapter Module Replacement Item
(PAMRI), Model I Full Capacity (MIFC), and National Airspace Data Interchange
Network (NADIN). Tests with the PANRI 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 MlFC 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. Modam 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.

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 LOW LOSS 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 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 Test D.

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

Cable ten th 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.

4.2.1 Test •

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 A.

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, LX 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,
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 SERVICE TEST WITH CODEX 3600 MODEM TEST RESULTS.

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

4.3.1 PAMRI With Live Data Test 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.

4.3.2 PAMRI Data With IDAT 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 MlFC With Live Data.

Live data transmission between M1FC 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.

4.3.4 NADIN I With Live Data.

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/EIA-PP TEST RESULTS.

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

4.4.1 Low 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 Bits Per 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.

4.4.2 OctoDus 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. CONCLUSIONS.

Conclusions for each of the tests are presented below.

5.1 LOW LOSS 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 $econd (bps).

5.2 OCTOPUS 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 I 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 TE$T 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 MIFC 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. RECOMEMNDATIONS.

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
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LOW LOSS CABLE TEST
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TEST A

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

EXTENDED DISTANCE DATA CABLE LENGTH: I /• '

DATA SPEED: .Ql1p.

- -

TX DATA (PIN 2) TC CLOC. (PIN 15)
MAXIMUM: IA'7 MINIMUM: 0- A4OJ MAXIMUM: 104 MINIMUM:jj
RISE: m.j Ag ALL: 7--2 RISE: Al V FALL:

1 0*4\ 
l!

Lk

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: 11-01 MINIMUM: -L&S MAXIMUM: If.. V MINIMUM:1-IZI'
RISE: i .lu, fALL: Wa1-,.dis RISE: 3L It FALL: ul2A#%
T/DIV: .y V/DIV: I'd , T/DIV: mg V/DIV: 16--A

I A-1



TEST A

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

EXTENDED DISTANCE DATA CABLE LENGTH: /

DATA SPEED:

TX DATA (PIN 2) TC CLOCK (PIN 1.5)
MAXIMUM: II-2 MINIMUM: zJJJA.v MAXIMUM: 11. MINIMUM: j
RISE: .2.6A& FALL: gmn RISE: M ~ ?ALL:

T/DI U - - - - &J- -/IV -,~ -/V -0 I

RX DATA (PIN 3) RC CLOCK (PIN 1.7)
MAXIMUM: 11. ag MINIMUM: -ILUAYv MAXIMUM: in."4 MINIMUM: -I L2Z v
RISE: Z I& FALL: RISE: 3i-A& FALL: 1-1:V

A- 2



TEST A

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

EXTENDED DISTANCE DATA CABLE LENGTH: 1650'
DATA SPEED: 726

Io- t -\ or-.-

. . .. . . . . . . . . . . ... . . . . . .. .. .

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: 14 7 MINIMUM: *jgjj3 MAXIMUM: laQ~i MINIMUM: 04 v~

.i-o

RIS: SIIA fAL1 L: A AL.LY RI/S/? FAf!A LL

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: 11,W, V MINIMUM: tljjjX MAXIMUM: ja&" MINIMUM:- .LL&v
RISC: 1-3 FALL: _" s RISE: jojrA 11 FALL: 31- 17 9
T/DIV: V/DIV: -T/DIV: V/DIV:

A-3



TEST A

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

EXTEUDSD DISTANCE DATA CABLE LENGTH: . /('

DATA SPEED: q0na

- -

T. DATA (PIN 3) RC CLOCK (PIN 17)

MAXIMUM: lad MINIMUM: -16J14. V MAXIMUM: 0.ýf MINIMUM:-~

S. . . . .. . . . ' . . . ' . . • . . ' . . .. . . . . . . . . . . . . ..

RISC: 4 FALL: RISE: FALL: I
T/DIV: .V/DIV:. ..-- T/DIV: •V/D IV: le,

A-4



TEST A

CODEX 3l00/HADAX EIA-PP/GEMINI DUAL BERT TESTER

EXTENDED DISTANCE DATA CABLE LENGTH: IA6-to

DATA SPEED: /2 .)4,..

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: 11n MINIMUM: -11,14 v MAXIMUM: jJ IIU:,c'
RISE: I " l FALL: Ag Z RISE: FALL:VV / \1/ \1

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: 11,04 v MINIMUM: -1, 4 V MAXIMUM: MINIMUM:
RISE: FALL: RI c R I SE:, . .. FALL:..

. . . . . . . . . . . . . . . . . . . . S 1j" I I . . . . . .



TEST A

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

EXTENDED DISTANCE DATA CABLE LENGTH: _ "

DATA SPEED: t)LQL(

r A

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: tl..% MINIMUM: - t 1 MAXIMUM: d,14 v MINIMUM: - i i

RISE: 1Ak. FALL: 3"7 RISE: i FALL:

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: • MIIMUMJl: -111 V MXIMUM: lO• MIHNUIMUM: -I

TRDIV: VLDIV: Rd v T/DIV: IDIV: FAL:

A-6



TCST A

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

EXTENDED DISTANCE DATA CABLE LENGTH: ______/

DATA SPEED: I;O A11

If

-- --- :•I--/'-

TX DATA (PIN 2) TC CLOCX (PIN 15)
MAXIMUM: jmy MINIMUM: -11.14 V MAXIMUM: W MINIMUM:-1 V
RISE: 2 FALL: I RISE: 1 FALL: .
T/DIV-: V/DIV: T/DIV: Q4V/DIV: 16y

- ... .... ....l

RX DATA (PIN 3) RC CL.OCX (PIN 17)
MAXIMUM: lti v INIMUMI: - 11. 7f V MAXIMUM: u,2,q MINIMUM:-,U. If v
RIlSE,: .10m FALL: 11 Im RISE: it. il,- inALL: .254•4
T/DIV: "pi V/DIV: I' ,T/DIV: CAI4 V/DIV: ly

A-7



TEST A

CODEX 3600/MADAX EIA-PP/CEMINI DUAL BERT TESTER

EXTENDED DISTANCE DATA CABLE LENGTH: ,50'L] _ _

DATA SPEED: 21,710

......... .

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: t MINIMUM: L MAXIMUM: lg.ily MINIMUM:-112rJj
RISC: LvALL: JLi0 RISC: A FALL:
T/DIV: V/DIV: T/IVt: V/DIV: ,

'Lem

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: 11,UV MINIMUM: -)4L44 MAXIMUM: 0 MINIMUM:w-clCy
RISC: &gA,0AALL: L RISC: srFALL: M&.•

/DIV: 9T V/DIV- T/DIV: V/DIV: aA

A-8



APPENDIX B

LOW LOSS CABLE TEST
TEST B



TEST B

CODEX 36OO/HADAX EIA-PP/GEMINI DUAL BERT TESTER

EXTENDED DISTANCE DATA CABLE LENGTH: ___"___

DATA SPEED: 2-460

f - - - -il "
- m7u

-TX DATA (PIN 2) TC CLOCK (PIN 1S)
MAXIMUM: 6 MINIMUM: - b at MAXIMUM: Itgv MINIMUM:- jo2s

RISE: A FALL: f RISE: A FALL: 4,zoIn
TIDIV: -V/DV: 1 TIDIV: - VDIV:

. . . ...... .. .. "

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: 11I.C y MINIMUM: -IJ~LA V MAXIMUM: 164 MINIMUM:-1.2L,6
RISE: 42itVFALL: '8.32g MS RISE: aA-aFALL: U. 00 5

B-1



TEST B

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

EXTENDED DISTANCE DATA CABLE LENGTH: 1___"_)_/

DATA SPEED: 6ge,

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: I MI-NIIUM: -IMNU: MAXIMUM: LLZTy MINIMUM::-
RISE: 7 FALL: A RISE: FALL: .T/DIV: .. iV/DIV: va T/DIV:. V/DIV:

..... ...
.............

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: 11y MINIMUM: *-I4 v MAXIMUM: • MINIMUM:-..W21
RISE: 41-14i4g FALL: 5 RISE: M FALL: -AI-A-

T/DIV: JMt V/DIV: low T/DIV: v/orV: toy
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TEST 5

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

EXTENDED DISTANCE DATA CABLE LENGTH: ]____T6

DATA SPEED: "72.0

A 
--

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: -A MIIMUM: -Jf~ MAXIMUM: Ia&Al t MINIMUM: jfiJj1v
RISE: . FALL: RISE: FALL:
T/DIV: . V/DIV: , ....* T/:IV: V/DIV: by

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: 115y MINIMUM: -it.14 V MAXIMUM: 19 MINIMUM: -_ttc•
RISE: FALL: A A U RISE: FALL: .Ci
T/DIV: . V/DIV: !T/DIVp: V/DIV: 1 v

B-



TEST B

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

EXTENDED DISTANCE DATA-CASLE LENGTH: __ _ _ _

DATA SPEED: 300 ba-4

. . . .., . . ...-- m

TX DATA (PIN 2) TC CLOCK (PIN 15S)
MAXIMUM: 107 MINIMUM: -J.O6.12% MAXIMUM: qjAq MINIMUM: -1,5
RISE: -7, g2 jEAL L: *K RISE: &Lwg FALL: 5.eu

RX DATA (PIN 3) RtC CLOCK (PIN 17)
MAXIMUM: 11 1 MINIMUM: -1,1 MAXIMUM: mw MINIMUM: z4ILA2Y
RISE: LS. jFALL - RISE: FAL:Zh..4

T/DIV I . . . . .V/DIV: la V T/DIV: A . . . .. .. IV: .....
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TEST B

CODEX 36000/HADAX EIA-PP/GEMINI DUAL BERT TESTER

EXTENDED DISTANCE DATA CABLE LENGTH: _ _ _ _

DATA SPEED: IZI06

ii- t T A
- - -- -T V 1/ -

TX DATA (PIN 2) TC CLOCK (PIN IS)
MAXIMUM: IliL MINIMUM: -.11.7-4 MAXIMUM: A MINIMUM::-j.j-
RISE: F FALL: RISE: FALL: 2lLC?

-: ii ii

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: j•~ MINIMUM: -L/.4, M'AXIMUM: jf•j MINIMUM:-# •"

T/DIV: A7 6AV/DV: T/DIV: T6V/DIV: PL v
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TEST 8

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

EXTENDED DISTANCE DATA CABLE LENGTH: _ _ _/

DATA SPEED: !4,466

- .• - .....

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMIUM: tl v INIMlUM: -I .1 MAXCIMUMI: jfij44 MINIMUM:.jj
RISE: S&.- FALL: .I RISE: A FALL: I Tz4

- - _- / -

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: j47v MINIMUM: -IH."• v MAXIMUM: /AIR4 v MINIMUM: ItY
RISE: F FALL: gzs RrISE: F_ mALL: <

T/DI'Y: V/DAY: T/DI"V: 4a V/DIV: _16

7aE
B-6p....



TEST B

CODEX 36OO/HADAX EIA-PP/GEMINI DUAL BERT TESTER

EXTENDED DISTANCE DATA CABLE LENGTH: ______/

DATA SPEED:

RISE: ~i- FL:j~S. ....._ .......

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

MAXIMUM: mir MINIMUM: - MAXIMUM: u MINIMUM: -

RISE: ALL: & RISE: U FALL: 11- sr,
T/DIV: V/PZ'."!: AV, T/DIV: VIDIV: •

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: J.3e. v MINIMUM: -ll l4. V MAXIMUM: i14V MINIMUM: -IIw
RISE: Z FALL: Ialt mc RISE: FALL: 1'-41 0
TIDIV: V/DIV: T/DIV: V/DIV:
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TEST 3

CODEX 3400/HADAX EIA-PP/GEMINI DUAL sERT TESTER

EXTENDED DISTANCE DATA CABLE LENGTH: ,_ ___

DATA SPEED:

S. . . . . .. . " ' ' • . . . • .. . . . . . . . . . . .. . . . . . .. . . .. I
-. . - - ' -.- - --

-I A

TX DATA (PIN 2) TC CLOCK (PIN is)
MAXIMUM: jI4- MINIMUM: -1J44s MAXIMUM: ift q4g MININUM:L-__2 4 v
RISE: 0 FAAW-LL: &-Ais RISE: 4 A.FALL: Al"uT/DIV: "kV/DIV: .A T/DIV:. V/DIV:

IX DATA (PIN 3) IC CLOCX (PfIN 17)
MAXIMUM: IL MINIMUM: -llA" v MAXIMUM: -LM MINIMUM: '-LTi
RISE: j~o gFALL: 1u RISE: FALL: 1L JA5~
T/DIV: deV/DIV: C T/DIV, V/D IV: I B



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: 240

-, -

TX DATA (PIN 2) TC CLOCK (PIN 1S)
MAXIMUM: ~jfi-2A MINIMUM: d-J4J v MAX IMUM: A--AMINIMUM: -
RISE: -- F ALL: 9-io RISE.- FALL:A.7w

T/IV MvV/I-- - -Ed -/I:VDV

1 ii - - -----

RX DATA (PIN4 3) RC CLOCK (PIN 11)
MAXIMUM: t~u3 MINIMUM: -j')4A!Y MAXIMUM: I5 MINIMUM: -11.25:
RISE: l FALL: l . l a's RISE:- v Aa FALL: m i d 5

C-1



TEST C

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

EXTENDED DISTANCE DATA CABLE LENGTH: A,,i /

DATA SPEED: Afic Lac

AIII

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: ij-.y... M1141IIUH: id rA v MAXIMUM: ...J,.MINIMUM: 11-2 v
RISE: l ALL: RISE: .. FALL: A ..

T/--V -. -j 1 71DV:TDV mt /DV

S-- n n ; n n n f

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: v MINIMUM: -"1jfiy MAXIMUM: 1 MINIMUM:-_JLjy
RISE: mFALL: s RISE: 414- g4FALL: I.& &FL,
T/DIV: V/DIV: Jay T/DIV: Ai V/DIV: ]A v

C-2!



TEST C

CODEX 3"O0/HADAX EIA-PP/GEMINI DUAL BERT TESTER

EXTENDED DISTANCE DATA CABLE LENGTH: ..... ______

DATA SPEED: "7 2640 b•>p

RE- - FALL-: - F

. .. . . . .. . . .. . . q
TX DATA (PIN 2) RC CLOCK (PIN 15)
MAXIMUM: j143 MINIMUM: -10.14v MAXIMUM: J•Y* MINIMUM:- ' 4
RISE: FALL: RISE: FALL:

MAXIVM: W. V/DIV: • T/DIV: Y V/DIV:

R/ISE: FAL RS: AL: LaLV
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TEST C

CODEX 3600/HADAX EIA-PP/CEMIN$ DUAL BERT TESTER

EXTENDED DISTANCE DATA CABLE LENGTH: I*16

DATA SPEED: !9,9 L.0 .0

- -

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: Ilg MINI1IUl: -4. y . MAXIMUM: 4.i MINIMUM: - "
RISE: 14F4w ALL: I&o f RISE: U.$ F ALL:T / D I V : .V / 0 1V : T / D I V , p" V / D I V : li ,

-- -•

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: _ MIN4MUM: ".-JJjY MAXIMUM: .nji MINIMUM: .QL
RISE: .. ,mFALL: RISE: FALL: ITda
T/DIV: V/1V: • T/DIV:. V/OCV:
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TEST C

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

EXTENDED DISTANCE DATA CABLE LENGTH: ____' __/

DATA SPEED: .240 0

TX DATA (PIN 2) TC CLOCK (PIN IS)
MAXIMUM: • MINIMUM: -. LIA v MAXIMUM: A MINIMUM: V
RISE: FALL: RISE: 2-4L-s FALL:

T/I:V/DIV: T/DIV: V/DIV:I'v

- A I

RX DATA (PIN 3) RC CLOCX (PIN 17)
MAXIMUM: Llfly MI14IMUM: - 1. 14 v MAXIMUM: a MINIMUM:-10.0
RISE: 4 . tALL: A RISE: PUJ.LE FALL: £Lu.al.
T/DIV: •k- V/DIV: LAV T/OIV: .I 1- V/DIV: Jayc/
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TEST C

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

EXTENDED DISTANCE DATA CABLE LENGTH: t4T /

DATA SPEED: 14610-- 6-

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: 74,L MINIMUM: u~& MAXIMUM: j .MINIMUM:~j
RISE: 1&40FALL: RISE: FALL:

(I

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: ?.4'v MINIMUM: -.LL1.L MAXIMUM: 4 MINIMUM:_-_-_ y
RISE: FALL: R ,IS,: F FALL: i4-a
T/DIV: • V/DIV: #T/DIV: • VDIV: 16 v

C-6I



TEST. C

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

EXTENDED DISTANCE DATA CABLE LENGTH: I "!/

DATA SPEED: J6.4 61p

- --- V

TX DATA (PIN 2) ?C CLOCK (PIN 15)
MAXIMUM: ..... .MINIMUM: - .A.. MAXIMUM: v MINIMUM:. - q. i .. V
RISE: FALL: SA RISE: ILI2,u ?ALL: 6

An

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: L%6y MINIMUN: -1 1 J.1d MAXIMUM: / v MINIMUM:- 4.jk4
RISE: 4L,0. FALL: U 7 RISE: j1.<.L,,FALL: 144
T/DIV: ý V/DIV: lay T/DIV: TOM$V/DIV: "

i I I I . . . . . . . . . . . . I I I - ; ; • ; •

S. . . .. . • . . . . . . . . . • . . . .



TEST C

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

EXTENDID DISTANCE DATA CABLE LENGTH: I ti,60'

DATA SPEED:

LAL

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: A MINIMUM: .L.4.. MAXIMUM: A1y MINIMUM:- iOJL,
RISE: FALL: - RISE: I FALL: ifii.._T/DIV: rag* V/DIV: _L&M T/DIVr: V/DIV:

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: j1'acy MINIMUM: -J.LL4SJ MAXIMUMv I5±gg. MINZMlJM:4gIx...l
RISE: JAj" FALL: ZL~.is RISE: it-j7jcFALL: LA7 ,l
T/DIV: V/DIV: T /DIV: V/DZV: -

c--



APPENDIX D

LOW LOSS CABLE TEST
TEST D



TEST D

CODEX 3600/HADAX EIA-PP/GEMINI DUAL SEP

EXTENDED DISTANCE DATA CABLE LENGTH: _ T______o_

DATA SPEED: 2.,i tdn •

..........

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: 1 MINIMUM: Lt.id. MAXIMUM: incla MINIMUM:-!t z--RISE: l FALL: RISE: 4•FALL: ,
T/DIV: .- ý V/IV: T/DIV- - V/DIV:

. . . .. . . . . . . . . . .. . . .. . . . . .

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: /L.r v MINIMUM: -0-4jT MAXIMUM: itt46 MINIMUM:-_ILlr
RISE: Q FALL: *A RISE: =4 | PALL: -W-T-YO 5
T/DIV: .2 V/DIV: T/DIV: " V/DIV: Icy

D-1



TEST D

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

EXTENDED DISTANCE DATA CABLE LENGTH: .__ _ /___

DATA SPEED: J,8C p r-s

.4444 .#4 .444'44 4 4 ..

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: i ýT V MINIMUM:-.j MAXIMUM: j MINIMUM:=!_z
RISE: 41.0,a FALL: J..¶, RISE,.: 4 FALL: 42Z '•
T/DIV: .2 V/D:i.V: •v T/DIV: .: V/DIV: tn\.

AX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: jJ.-U MINIMUM: - I.4Sjj MAXIMUM: 10-A % MINIMUM:.~~

R I S E...0.. .L .. . -S . .. . .' . . . . . . . . .

RIE 4.jjsFALL R:SZ: JJisFALL:
T/DrV- V/DIV: !T/DiV: V/DIv:

D-2



TEST D

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

EXTENDED DISTANCE DATA CABLE LENGTH: 14

DATA SPEED: 210 L12

! -

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: t6C MINIMUM: -j.Qgy MAXIMUM: JtIr MINIMUM:-_•_J
RISE: 9.L.M FALL: 9 RISE: FALL: .5Z_7w

./IV V/ODIV: l T/DIV: .,. V/D IV: 'j&v

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: jLhY MINIMUM: -//.44" MAXIMUM: V MINIMUM:=./._V
RISE: I FALL: RISE: - FALL: Id.L45
T/DIV:. V/DIV: • T/DV: . V/DIV: /av

D-3



TE ST D

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

EXTENDED DZSTANCE DATA CABLE LENGTH: /0:9 /

DATA SPEED: 4;/ J2  .

TX DATA (PIN 2) TC CLOCK (PIN IS)
MAXIMUM: u-44 MINIMUM: -I/j~./A MAXIMUM: =AV MINIMUM: MLj.:-
RISE: .ZigFALL: 44q RISE: Lf.JiFALL: £ý2A.23 m$L L ... L..w L -ll\ -

RX DATA (PIN 3) AC CLOCK (PIN 17)
MAXIMUM: lJl•j/ MINIMUM: -JM/•y MAXrMUM: ia&je MINIMUM: =jI2¾.
RISE: t FALL: RISE: • FALL:

T/DIV: • V/DIV: T/DIV: - m6 V/DIV: lay

"D-



TEST 0

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

EXTENDED DISTANCE DATA CABLE LENGTH: _ _ __!

DATA SPEED:

- T

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: 13 MINIMUM: " ,_LL MAXIMUM: ja MINIMUM: .
RISE: 41,FALL: RISE: A AAi. s FALL: .
T/DIV: I V/DIV: T/DIV: skVtOIV: .

II

'..: ,.....4* -

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: 1-7 MINIMUM: -LL.j4. MAXIMUM: - MINIMUM: -_.
RISE: .gMS FALL: & RISE: J ,FALL: -7ý VQ
T/DIV: .i V/DIV: inv TiOIV: I", V/OV: icy'



TEST D

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

EXTENDED DISTANCE DATA CABLE LENGTH: _ __ __

DATA SPEED: L•/ aom l•p!;

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: iio MINIMUM: ildS MAXIMUM: iaz MI NINUM: -
RISE: ;7vt4 FALL: SiLf.r~4js RISE: li 3mcFALL: L4(

T/Diii: --CIV T/ - SLj DV

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAX IMUM: 11 ý( MINIMUM: -11-7Av MAXIMUM: 4yi miImUmm-LL.
RISE: LL: 9LL RISE: ..... FALL:

D-6



TE ST D

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

EXTENDED DISTANCE DATA CABLE LENGTH: ______

DATA SPEED: IA.- g 3

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: l,* MINIMUM:'-U454V MAXIMUM: .g MINIMUM:- V
RISE: 1 FALL: . RISE:. AA FALL:T/DIV: V/OIV: I* v T/DIV: • V/OIv: 1/) L/

I ""

- ---- =

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: 11.a7 V MINIMUM: -//.79 MAXIMUM: _2 MINIMUM:-IIv
RISE: 17 cFALL: 11RISE: FALL: Pa
TDIV: V/DIV: /TIDIV: VIDIV:D
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TEST D

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

EXTENDED DISTANCE DATA CABLE LENGTH: _ -__ _

DATA SPEED: /,izoo

S. . ., . . .o m ... ....... .. ....... •... . , . .

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: //.dTv MINIMUM: -4U.av MAXIMUM: .• MINIMUM:-i_/.

RISE FALL. 2~ZAL.7 RISE: FALL: .225T/DIV: V/DIV: T/DIV: V/DIV: Icy-._

i r •I-- I

4-.-...,. . --. • 4-9U.... n .... - 4-.-. 4444 4*44 44-

I . I

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: v MINIMUM:-3L.t MAXIMUM: A MINIMUM:.2 v
RISE: FALL:
T/DIV: V/DIV: 1A0L: T/DIV: V/DIV: _1._v

D-8



APPENDIX E

OCTOPUS CABLE TEST
TEST A



TEST A

CODEX 34OO/HADAX EIA-PP/CODEX DB 2185/9ERTS

EXTENDED DISTANCE DATA CABLE LENGTM: 650t) l /,• •su.

DATA SPEED: 2 406

'1

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: i& MINIMUM: iA.-4v MAXIMUM: !r MINIMUM: -
RISE: 4c. &At FALL: .RISE: FALL:

MAXIMUM: 1f MINIMUM: cx MAXIMUM: r- MINIMUM:
RISE: A t FALL: ptRISE: iti sFALL: ;,im
T/DIV: U V/DIV: ," T/DIV Cad&S V/DV:I

L

== == == == = == == = . . . :. : :: ::E-1: : :



TI ST A

CODEX 3400/HADAX EIA-PP/CODCX DB 2185/5ERTS

EXTENDED DISTANCE DATA CABLE LENGTH: Too'

DATA SPEED: 4 o 22

TX DATA (PIN4 2) TC CLOCK (PIN 15)
!"IAXII: j~~MINIMUN: -1. MAXIMUM: v MINIMUM: - RRISE: FALL: - AAM RISE: FALL: AC

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: OL MINIMUM: MAXIMUM: 61A MINIMUM: A-RISE: FALL:- !M4 RISE: # ALL:,

E-2



TEST A

CODEX 3600/HADAX CIA-PP/CODEX 08 2165/BERTS

EXTENDED DISTANCE DATA CABLE LENGTH: 6O0i O7•PuS

DATA SPEED: Z2-n,

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: /a-a. MINIMUM: -_. A MAXIMUM: .j.. MINIMUM: v
RISE: r MALL: RISE: FALL:
T/DIV: V/DIV: T/DIV: V/DIV:

RX DATA (PIN 3) RC CLOCK (PIN 0)1MAXIMUM: A•- MINIMUM: -A. a MAXIMJM: ._-.MINIMUM:-_,9
RISE: A4 7 FALL: •. RISE: FALkrL: Za-oT/DIV: &DMV/VIV: T/DIV: V/DIV: ]
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TEST A

CODEX 36OO/HADAX EZA-PP/CODEX DB 2185/BERTS

EXTENDED DISTANCE DATA CABLE LENGTH: 5' "

DATA SPEED: :ZAQQ

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: 16g MINIMUM: -I MAXIMUM: -1-,1 MINIMUM: ._ ./•
RISE: 1L. ,Of FALL: RISE: a FALL:T/DIV: Jj0A VADIV: T/DIV: la • V/DIV: /1

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: * fV MINIMUM: 1 MAXIMUM: 4 MINIMUM: -R V
RISE: FALL: A4 1 RISE: FALL: LFAL
T/DIV: In d.V/DIV: . T/DIV: IJftV/DIV: .10
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TEST A

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

EXTENDED DISTANCE DATA CABLE LENGTH:

DATA SPEED: t2.0fl iý

r /

TX DATA (PINl 2) TC CLOCK (PIN 1S)
MAXIMUM: .lly MINIM"M: -Ina v MAXIMUM: Ij. V MINIMUM:-5gi
RISE: 2 FALL: RISE: 0dA FALL: /T/DIV: l'dm V/DIV: .La-._ T/DIV: •Ieeu V/DIV: J

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: .y MINIMUM: 9 MAXIMUM: 0.A v MINIMUM: -
RISE: i- AFALL: iAS RISE: I-f gFALL: I Z
T/DIV: V/DIV: ..... T/DIV: 1 .V/DIV:
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TEST A

CODEX 3400/HADAX CIA-PP/CODEX DB 2185/BERTS

EXTENDED DISTANCE DATA CABLE LENGTH: -T' / 67Opy•,
DATA SPEED: 14, A.7t 61$

I Ii

TX DATA (PIN 2) TC CLOCX (PIN 15)
MAXIMUM: Ja MINIMUM: 0 MAXIMUM: £ MINIMUM: qz
RISE: 7 FALL: 3 RISE: FALL: _A-zl -e4T/DIV: -1 ýV/DIV: thV T/DIV: S idV/DIV:

aX "-", (PIN 3) RC CLOCX (PIN 17)
MAXIMUM: a MINIMUM: ale MAXIMUM: 16 V MINIMUM: -_
RISE: FALL: - RISE: q .j47 FALL: ,
T/DIV: V/DIV: v T/DIV: V/DIV: v
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TEST A,----

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

EXTENDED DISTANCE DATA CABLE LENGTH: •4-p /

DATA SPEED: /JLAz ,.ip

TX DATA (PIN 2) TC CLOCK (PIN is)
MAXIMUM: j6gyi v MINIMUM: -11.2. MAXIMUM: jga_ MINIMUM: - ,Ig
RISE: FALL: U RISE: ILL64 FALL: -T/DIV: 1' V/DIV: I' , T/DIV: V/D IV: /,.

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: 1.L4 MINIMUM: -I Ij MAXIMUM: .6i MINIMUM: -i
RISE: * FALL: A,-,C*- RISE: F ,ALL:
T/DIV: V/OIV: • T/DIV: V/DV:
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APPENDIX F

OCTOPUS CABLE TEST
TEST B



TEST 5

CODEX 3600/HADAX EZIA-PP/CODEX D0 .

EXTENDED DISTANCE DATA CABLE LENGTH: 600 / P u

DATA SPEED: 2 4 oa

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: 10, MINIMUM: ]-j Jjv MAXIPM": 4, MINIMUM:
RISE: ALM: RISK: FALL: .

aX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: 1*1 MINIMUH: - v MAXIMUM: 0 MINIMUM: -.
RISE: q4uFALL: RISE: 11.4MAd FALL: 7. N
T/DIV: V/DMV: -f T/DIV: V/DIV:

F-1



TEST 1-

CODEX 36OO/HADAX EIA-PP/CODEX DB 2185/BERTS

EXTENDED.DISTANCE DATA CABLE LENGTH: fnen' Cc7-nj•"

DATA SPEED: A tio

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: Z MINIMUM: -L•y MAXIMUM: 16,.A.V MINIMUM: ,
RISE: FALL: RISE: A FALL: 7
T/DIV: V/DIV: l*v, T/DIV: V/DIV: ,Q ,j

RX DATA (PIN 3) RC CLOCK (PIN 17)MAXIMUM: 1.9 M' INIMUM: -9A MAXIMUM.: #lA3 MINIMUM: -••'
RISE: -- - t ALL: RISE: L1 , FALL: AS

T/DIV: ;4,V/DIV: InvT/DIV: 2 U %V/DIV: In k

F-2



TEST 8

CODEX 3600/HADAX EIA-PP/CODEX D0 2185/5ERTS

EXTENDED DISTANCE DATA CABLE LENGTH: ¶0 Ct'jrpus

DATA SPEED: Z-2,010

TX DATA (PIN 2) TC CLOCX (PIN 15)
MAXIMUIM: a.) MINIMUM: -1- MAXIMUM: ii_,' v MINIMUM: -
RISE: Il. FALL: #IA RISE: Fi.ALL: 714jT/DIV: V/DIV: T/DIV: V/DIV:

I I

RX DATA (PIN 3) RC CLOCX (PIN 17)
MAXIMUM: .L V MINIMUM: V MAXIMUM: O MINIMUM: -LA
RISE- 1 FA LL: ; jm RISE: j& FA~LL: 7-5
T/DIV: V/DIV: T/DIV: Z47.t V/DIV: 1,0 v

F-3



TEST B5

CODEX 3600/HADAX EIA-PP/CODEX DB 2165/BERTS

EXTENDED DISTANCE DATA CABLE LENGTH: 5T el O•7•,Pu•P

DATA SPEED: A.•a 1i

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: l2...4- vMINIMUM: . MAXIMUM: 1 MINIMUM: -gj
RISE: 7 ,ALL: RISE: FALL: ,T/DIV: V/DIV: -ay T/DIV*. V/OlV: / ,

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: in v MINIMUM: - A v MAXIMUM: Ia..4 4 MINIMUM: -
RISE: ,ALL: 7 RISE: 1LMz FALL: 7• q.4
T/DIV V/DIV: IQT/DIV: V/DIV: 6v



TEST B

CODEX 300/HADAX EIA-PP/CODEX Do 2l85/BZRTS

EXTENDED DISTANCE DATA CABLE LENGTH- or' nplie

DATA SPEED: 12D

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: 1j,0 v MINIMUM: -Q.A V MAXIMUM: M MINIMUM: v
RISE: M VALL: RISE: g FALL:T/DIV: V/DIV: InV T/DIV: V/DIV: Ii v-

RX DATA (PIN 3) RC CLOCX (PIN 17)
MAXIMUM: 1e56 MINIMUM: -A.40 MAXIMUM: AA% MINIMUM: V.IA
RISE: MLFALL: . RISE: 949 FA,.L:
TDIV 66s V/DIV: l. T/DIV:1
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TEST 8

CO)EX 3600/HADAX EIA-PP/CODEX DB 2165/BERTS

EXTENDED DISTANCE DATA CA8LE LENGTH: -TO0 O•r"Ous

DATA SPEED: I

TX DATA (PIN 2) TC CLOCK (PIN4 15)
MAXIMUM: x M1¶I4IMUM: ag.Bv MAXIMUM: v MlINIMUM:
RISE:. FALL: 'YA RISE: FALL: 2Z-j

I Ii

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: . M4IIMUM: - . MAXIMUM: J MINIMUM: .: 4

RISC: ?ALL: A RISE: u- FALL: 7.!. 0L
T/DIV: V/DIV: , T/DIV: 166 V/DIV: In 6

"" • L__ -6



TEST B.-

CODEX 3600/HADAX EIA-PP/CODEX DB 2 165/bERTS

EXTENDED DISTANCE DATA CABLE LENGTH: •fel/ Piz*

DATA SPEED: -1,6

TX DATA (PlI 2) TC CLOCK (PIN 15)
MAXIMUM: b MINIMUM: I MAXIMUM: ._ v MINIMUM:-- q gy
RISE: . u ALL: RISE: I ,ALL: 7. -qT/DIV: V/DIV: T/DIV: I/I:j

RX DATA (PIN 31) RC CLOCX (PIN 17)
MAXIMUM: - MINIMUM: -A. MAXIMUM: J MINIMUM:-#- ,
RISE: g, F ALL - 7 RISE- _ FAj AL L: I-r; 4
T/D: V/DIV: T/DIV: di.V/DIV: 10

F-7



TEST B

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

EXTENDED DISTANCE DATA CABLE LENGTH: 4-, /

DATA SPEED: I;2•O is

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: dA MINIMUM: -4,4j MAXIMUM: lic MINIMUM: -
RISE: U FALL: RISE: mg FALL: •T/DIV: V/DIV: T/DIV: gu4V/DIV:

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: v MINIMUM: -1.9V MAXIMUM: !. MINIMUM:_IL
RISE: &±. FALL: A.a " RISE: F.14 IALL: A Az.~
T/DIV: V/DIV: T/DIV: V/DIV:.
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APPENDIX G

OCTOPUS CABLE TEST
TEST C



TEST C

CODEX 3600/HADAX EIA-PP/CODEX 05 2185/BERTS
/

EXTENDED DISTANCE DATA CABLE LENGTH: 600 PC-TLP, .

DATA SPEED: 2 doa

" -7-S. . . . , . . . . , . . . . . . . . . . . . ° . . . .. ,.......... . . , . .

TX DATA (PIN 2) TC CLOCX (PIN 15)
IMAXIMUM: q.t V+ MINIMUM: -I._iL MAXIMUM: 12- MINIMUM:- j.a
RISE: 2.21 FALL: h)2s., RISE: is FALL: n.7 f
T/DIV: V/DIV: _T/DIV: V/DIV: ___

-. . .- -,- - !,,

- -~ - tiv

-44. +044 **-4 44 + " ' -4 I 4 "' -

--
RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: 1"7 y MINIMUM: - MAXIMUM: 12.156 MINIMUM: -1L.6
RISE: S..Q9 IA.FALL: s RISE: C. tic FALL:
T/DIV: o V/DlV: 16V T/DIV: ,V. /DIV

G-1



TEST C

CODEX 36OO/HADAX EIA-PP/CODEX D8 2185/BERTS

EXTENDED DISTANCE DATA CABLE LENGTH: 50(l OCT'?tJ$

DATA SPEED: 4_ Oiap,

TX DATA (PIN 2) TC CLOCK (PIN 15)MAXIMUM: t241V MINIMUM: 1.7, v, MAXIMUM: MINIMUM:-ig
RISE: FALL: e RISE: FALL:ALL:

t/IV : •

T/DIV gby, V/DIV: j ~ T/DIV: ~jjV/DIV: L

- - I

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

MAXIMUM: 9...v. MINIMUM:-AI.76 MAXIMUM: -Ujj MINIMUM:-JU'i•
RISE: " FALL: RISE: .$ _ FALL:
T/DIV: V/DIV: T/DIV: .1 2U V/DIV: joy

G-2



TEST C

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

EXTENDED DISTANCE DATA CABLE LENGTH: ;O 5 CT0P0C,

DATA SPEED: (6

- 1 I [ • F -

- I

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

MAXIUM:IC,4,2J MINIMUM: -933 MAXIMUM: 1I.fAhjZ MINIIIUM:J-1.,9gjRISE: FALL: RISE: AO...- FALL: 4..j1jC
T/DIV: V/DIV: j v" T/DIV: V/DIV: J V

r G-3- ' --

_ U
TX DATA (PIN 3) R C CLOCK (PIN 17)
MAXIMUM: jlj MINIMUM: -J.L2 MAXIMUM: iI.•'6_V MINIMUM:-_JL-•8V
RISE: • FALL: RISE: .4,:.Z4..i FALL:

T/DIV: V/DIV: JLT/DIV: V/DIV: V

G-3



TEST C

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

EXTENDED DISTANCE DATA CABLE LENGTH: ,CO Ce7•PUS

DATA SPEED: 124cc 4s

.: ~ ~ . ......: : : • • ; , P. . . . : : : , : : I

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: inii\ MINIMUM: - v•_ MAXIMUM: J.'VMINIMUM:.-li i
R ISE:, 44 1w FALL: RISE: • FALL: "201•

S[ i

i-txIT l

T/-V ifI: toTDV-VDV

RX DATA (PIN 3) RC CLOCK (PIN i7)
MAXIMUM: jLjj• MINIMUM: -12- MAXIMUM: .02 MINIMUM: •.D .'
RISE: 3n j•9_ FALL: .-7.4 RISE: 9 FALL: 3)2i'&

T/DIV: V/DIV: T/DIV: 0 V/DIV: j-
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TEST C

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

EXTENDED DISTANCE DATA CABLE LENGTH: 7 C'r7,

DATA SPEED: 1- 20 g,

A -Ii

TX DATA (PIN 2) TC CLOCK (PIN 1.5)
MAXIMUM: j)42- MINIMUM: -9-61 MAXIMUM: j MINIMUM: -j
RISE: 24,4FALL: 2 4Ls RISE: 7-i-F ALL: j 4ý

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAX IMUM: V~J MINIMUM: -1J2-61; MAXIMUM: 13,44 MINIMUM: :_32
RISE: FALL: 3- a RISE: 4_Q5A&FALL: 1-6--
T/DIV: V/DIV: t jjy T/DV: 2.%4ZL V/DIV: i 6vf
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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)

311-ct-9'I
3:58:2t

Main Menu ! j

-Chcn I
.2ms 'ov

Porometers Cha le1 t O.I0 0S0, 1. 99200 me 7968 Pts Chor 2
Source maximum to. 42 V period - - - .2 ms >tO V

minimum -9. 26 V width 419.13
mooe 5.55 V rise 4.7% ýAs
s_,ed 6.938 V Poa1l 2.65 ýLs

a8.889 V delay 831.37 ws
Ont i VAMon~~'f 0. v r*C2i.iV,

Oft O.OV OC" .-4t--. OR, t v;H

H-i



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-Oct-91 beCroy0:05:08

Moin Menu

i , , i .- . .. . . . . . L . . .• . . . . . . . .* .. * . . . . .
T . • . . . • " " • . . .. . . . .• . . . . ....... .... •.. . . . . .......

[ ,= .. , Chan
.2 s r I

Parameters Cha'vul I E -200.00 4s. 1 79200 ms] 7968 pts C-nar 2
Source maximum 9.80 V period - - - .2 Ms >10

minimum -8.95 V width 1.24209 ms
M49M 2.51, V r~se 29.564s
sdev 7.945 V Fall 1.55. s

•.ms 8.363 V delay 0.840s

S0411VCM 0.0 v 0C -- - •> I v 21

H-2



DMN EQUIPMENT/PAMRI INTERFACE

550 FEET EXTENDED DISTANCE DATA CABLE

LIVE RADAR DATA OF 2400 bps

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

31-Oct-91 Lcr
2:52:34

Maim Menu

di

Pcram1ters 0h~nn11 ( O.O0Ws, 0 .99200 me] 7968 pts Char 2
Sourlc maimum 10.11 V period - - - .2 Ms

minimum -9.58 V width 1.25412 ms
mean -1.54.3 V rise 1.3.05 s
sdev 8.111V Fall 7.814s

8.256 V delay 413.46•s

Oft Q.0q 0c V J,
041 O.OV OC _.--XLl. 0. , It v,•=

H1-3



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 -Oct,-91Ll.c

2:12:04 L-ay

Main Meru - -

r" 17-

S......•. ' 'Chan I,
.Z ms •.C

'oetr 1 i 1 , 0.00 i 1s, 1 99200 ms] 7968 pts Chan2

Source maximum to10. it V period - - - .2 ms >1
mi.nrimum -9.25 V widt-th 4 21.40 as

5 .418 V rise 14 .62 ps
sdev 6.8" V Poll 8.124&s

a 8. 229 V delay 829.434s
041 O.OV OC -.4 .- ~CHI % V 1A

H-4



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-Oct-91 Lco
3:22:42

Main Menu t.,

ii~~.. ... i .. . .....

1 I Cha I

.2 ms 0

Parometers O"@'EE'1 0.00 go, 1.99200 me] 7968 p•ts Chan 2
Sou'rce maximum tO. ItV period. - - -,

minimum -9. 58 V width 419.52 gs
MGM 5.424 V rise 7.26 •s
sdev 6.892 V Po4.1.7 sS

a.n 8.770 V delay 831.02 .&s

041 O.OV OC O.@230 1v

H-5



DMN EQUIPMENT/PAMRI INTERFACE

500 FEET OCTOPUS CABLE

LIVE RADAR DATA OF 2400 bps

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

H

~. . . . ... ..L

• D::I Chan I
2zms -0 V

OChaml I I -560.00ýLs, 1.2227?5ms] 2131 pts Chan 2
moximu.m 9.8 V period -- - .2ms 10 V
minimum -P1.8 V width 834.344s
mean -1.53 V rise 24.61 ps
sdev 9.88 V Foll 22.93 gs
ff1 10.00 V delay -0.59 Us

ChaiTv. 2 1 -560.00Cs, 1.22275msi 7131 pts
maximum 9.7 V period An 4 16 .81l s
minimum -11.2 V width AL 208.55 is
mean -. -0.62 V rise AA 1 2 .70)As
sdev 'N 9.63 V Fall a 1.3 . lIt s
rms ' 9.65 V delay -A8.48

H-6



OARS - Quick Analysis of Radar Sites
Codex 3600/Codex 2185 DB/EIA-PP/PAMRI
Extended Data Distance Cable Lenqth: "

EXPECTED ACTUAL

BECON
SCANS
BLIP/SCANS <95%
SCH-REINFOR I )<50/60% Al ,
TCT COLL PCT L)<70/60%
AZ-SPLIT >2%
RNG-SPLIT >2%
RING-AROUND >.5%
REFLECTIONS >.2% -

CODE ZEROES >.5%
MODE 3/A REL <97% In
MODE 3/A/VAL <97% ,Mo
MODE C REL 2)<97/96% inn___
MODE C VAL 2)<96/94% I
MODE C SCANS 1101

RNG DEV >0/1 aIn
AZ DEV >2.0 !,

LOG/NML
SCANS r)
BLIP/SCAN
COLL PCT <75% i e. 3
AZ-SPLIT 1<70/80%.
RNG-SPLIT >2.0

MTI
SCANS LL..
BLIP/SCANS 3.)<65/5O%
COLL PCT 1)70/80%
AZ-SPLIT >.2%
RNG-SPLIT 1)6/3%

COLLIMATION
MTI RNG ERR >0.8
NHL RNG ERR >0.8 .,

TOT RNG ERR >0.8 _, _

MT1 RNG ERR >2.0
MT1 AZ ERR >2.0 4 8
TOT AZ ERR >2.0

PE VERIFICATION
#1 RNG ERROR >0/_
#1 AZ ERROR >2.0
#1 PCT REL <80%
#2 RNG ERROR >0/I
#2 AZ ERROR >2.0
#2 PCT REL <80%
#3 RNG ERROR >0/_
#3 AZ ERROR >2.0
*3 PCT REL <80%
#4 RNG ERROR >0/1
#4 AZ ERROR <2.0
#4 PCT REL <80%oTOTAL ?RACKS

SCH/BCH CHANNEL-
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QARS - Quick Analysis of Radar Sites
Codex 3600/Cmdex 2185 DB/EIA-PP/PAmRI
Extended Data Distance Cable length: 1 !

EXPECTED ACTUAL

BECON
SCANS
BLIP/SCANS <95% 41
SCH-REINFOR 1)<50/60% -7
TCT COLL PCT 1)<70/80%
AZ-SPLIT >.2%
RNG-SPLIT >.2%
RING-AROUND >.5%
REFLECTIONS >2%
CODE ZEROES >5%
MODE 3/A REL <97% In O
MODE 3/A/VAL <97% q 4
MODE C REL 2)<97/96%
MODE C VAL 2)<96/94% C
MODE C SCANS
RNGH DV >0/1
AZ DEV >2.0

LOG/NML
SCANS 12te
BLIP/SCAN 62.7
COLL PCT <75%
AZ-SPLIT 1<70/80%.
RNG-SPLIT >2.0

MTI
SCANS I
BLIP/SCANS 3)<65/50% II
COLL PCT 1)70/80% 1,061
AZ-SPLIT >.2%
RNG-SPLIT 1)6/3%

COLLIMATION
MTI RNG ERR >0.8
WHL RNG ERR >0.8
TOT RNG ERR >0.8 _ hi
NT! RNO ERR >2.0
RTI AZ ERR >2.0
TOT AZ ERR >2.0

PC VERIFICATION
#1 RNG ERROR >0/1
#1 AZ ERROR >2.0
#1 PCT REL <80%
#2 RNG ERROR >0/I
#2 AZ ERROR >2.0
#2 PCT REL <80% n
#3 RNG ERROR >0/1
#3 AZ ERROR >2.0
#3 PCT REL <80%
#4 RNG ERROR >0/I
#4 AZ ERROR <2.0
#4 PCT REL <80%

TOTAL TRACKS
SCH/BCN CHANNEL 1/A

H-8



oARS - QuIck Analysis of Radar Sites
Codex 3600/Codex 2185 08/EIA-PP/PAMRI
Extended Data Distance Cable length: .56

EXPECTED ACTUAL

BECON
SCANS Z774
BLIP/SCANS <95%
SCH-REINFOR l)<50/60%
TCT COLL PCT 1)<70/80%
AZ-SPLIT >.2%
RNG-SPLIT >.12% n
RING-AROUND >.5%
REFLECTIONS >.2%
CODE ZEROES >.5%
MODE 3/A REL <97% .
MODE 3/A/VAL <97% 1 q
MODE C REL 2)<97/96% 4.1
MODE C VAL 2)<96/94% ,4
MODE C SCANS Z7
RNG DIV >0/1 0/6
AZ DeV >2.0 J1.4.

LOG/NML
SCANS 4
BLIP/SCAN
COLL PCT <75%
AZ-SPLIT 1<70/80% f
RHG-SPLIT >2.0

MTI
SCANS
BLIP/SCANS 3)<65/50% _'7
COLL PCT 1)70/80% f.
AZ-SPLIT >.2%
RNG-SPLIT 1)6/3%

COLLIMATION
MTI RNG ERR >0.8
NML RNG ERR >0.8 -

TOT RNG ERR >0.8
PWZ RNG ERR >2.0
MI! AZ ERR >2.0 - 0
TOT AZ ERR >2.0 -. T

PC 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
#2 PCT REL <80%
#3 RNO ERROR >0/1
#3 AZ ERROR >2.0

#3 PCT REL <80%
#4 RHG ERROR >0/1
#4 AZ ERROR <2.0
#4 PCT REL <80%

TOTAL TRACKS ..
SCH/BCN CHANNEL
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QARS - Quick Analysis of Radar Sites
Codex 3600/Codex 2185 oa/eIA-PP/PAIRI
Extended Data Distance Cable length:

EXPECTED ACTUAL

BECON
SCANS ______

SLIP/SCANS <95% AA 2-
SCH-REINFOR 1)<50/60% A
TCT COLL PCT l)<10/80%
AZ-SPLIT >.2%
RNG-SPLIT >.2%
RING-AROUND >.54 n
REFLECTIONS >.2*
CODE ZEROES >.54
MODE 3/A REL <97%
MODE 3/A/VAL <97% =4
MODE C REL 2)<97/96% _ C9ja
MODE C VAL 2]<96/94% r.0.41
MODE C SCANS ý471
RNG DEV >0/1
AZ DEV >2.0

LOG/WML
SCANS
BLIP/SCAN ,
COLL PCT <75%
AZ-SPLIT 1<70/80%
RNG-SPLIT >2.0

MTI
SCANS A _
BLIP/SCANS 3)<65/50% 5-A.
COLL PCT 1)70/80%
AZ-SPLIT >.2%
RNG-SPLIT 1)6/3%

COLLIMATION
MTI RNG ERR >0.8
NM!L RNG ERR >0.8
TOT RNG ERR >o.8
RTI RNG ERR >2.0
NTI AZ ERR >2.0 ..
TOT AZ ERR >2.0

PE VERIFICATION
#1 RHO ERROR >0/1
#1 AZ ERROR >2.0
#1 PCT REL <80%
#2 RNG ERROR >0/I
#2 AZ ERROR >2.0
#2 PCT REL <80% ..
#3 RNG ERROR >0/1
#3 AZ ERROR >2.0

#3 PCT REL <80%
*4 RNG ERROR >0/1

#4 AZ ERROR <2.0 _

#* PCT REL <80%

TOTAL TRACKS 4

SCH/BCN CHANNEL

H-1O



QARS - Quick Analysis of Radar Sites
Codex 3600/Codex 2185 DB/EIA-PP/PAIMRI
Extended Data Distance Cable length:

EXPECTED ACTUAL

BECON
SCANS A A
SLIP/SCANS <95% 441ý
SCH-REINFOR 1)<50/60%
TCT COLL PCT. 1)<70/80%
AZ-SPLIT >.2%
RNG-SPL:T >.2%
RING-AROUND >.5%
REFLECTIONS >.2%
CODE ZEROES >.5% _
MODE 3/A REL <97% " M,
MODE 3/A/VAL <97% ___._ _

MODE C REL 2)<97/96% _____

MODE C VAL 2)<96/94% __ Aq
MODE C SCANS ..
RNG DEV >0/1 0-/,n
AZ DEV >2.0 Z7

LOG/NML
SCANS A47
BLIP/SCAN gV.2
COLL PCT <75%
AZ-SPLIT 1<70/80%
RNG-SPLIT >2.0

MTI
SCANS 3
BLIP/SCANS 3)<65/50% f.; _
COLL PCT 1)70/80% ioQ
AZ-SPLIT >.2%
RNG-SPLIT 1)6/3% 0

COLLIMATION
MTI RNG ERR >0.8
NRL RNG ERR >0.8 0
TOT RNG ERR >0.8 1
NT? RNG ERR >2.0
lTI AZ ERR >2.0
TOT AZ ERR >2.0

P3 VERIFICATION
#1 RNG ERROR >0/_
#1 AZ ERROR >2.0
#1 PCT REL <80%
#2 RNG ERROR >0/_
#2 AZ ERROR >2.0
#2 PCT REL <80%
#3 RNG ERROR >0/i
#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
SCH/BCN CHANNEL A/
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APPENDIX I

PAMRI WITH IDAT



DMN EQUIPMENT/PAMRI INTERFACE

500 FEET OCTOPUS CABLE

IMAT OF 2400 bpS

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: jf _ MINIMUM: :2_ V MAXIMUM: j.•.ýv . MINIMUM:
RISE: a,-!'LL: . ^A . RISE: Jif.56kv FALL:
T/DIV: .LAS_1- V/DIV: -toy_- T/DIV: .2 ms V/DIV:

22- 44. i I. .4-44+

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: .L.j _ MINIMUM: YJJ _j MAXIMUM: LLX_. MINIMUM: ...

RISE: 110_5FALL: 2 RISE: .4Iu FALL: (f
TDIV: --.. VDIV: T/DIV: VDIV:



APPENDIX J

MlFC WITH LIVE DATA



DMN EQUIPMENT/MIFC INTERFACE

500 FEET OCTOPUS CABLE

OATA RATE OF 4800 bps

4*#- 1-4#71T+- -I4-i

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: in.j ii MINIMUM: j MAXIMUM: ti.lq MINIMUM: -11_56
RISE: 2 FALL: .2.3 $ RISE: 5 2 oFALL: -.1.-1 $
T/DIV: .I W4 V/DIV: le T/DIV: i ws V/DIV: -0 iV

-I

RISE:-, FA L _IE ,4 S FL : 3,

S= I
-, . - ,- -

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: .jZQ0j MINIMUM: j•~j MAXIMUM: j •2j MINIMUM: -_.. QV
RISE: •.7••FALL: '_ RISE: •.7j1.SM FALL:

T/DIV: ,V/DIV: IV/DIV: _0V_

J-v /I V



APPENDIX K

NADIN I WITH LIVE DATA



DMN EQUIPMENT/NADIN INTERFACE

500 FEET OCTOPUS CABLE

DATA RATE OF 9600 bps

DI

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: in- MINIMUM: -14v MAXIMUM: AL MINIMUM: - 9
RISE: FALL: RISE: FALL: : " J

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: J0j, MINIMUM: .11.;jV MAXIMUM: 9. MINIMUM:9.7_-
RISE: 2A- mFALL: 21, A45 RISE: FALL: I_.;4
T/DIV: V/DIV: T/DIV: V/IV: __



APPENDIX L

LOW LOSS CABLE TEST WITH CODEX 3500/CUDEX 6216



CODEX 6216/3500/HADAX CIA-PP/GZYINZ DUAL BERTS

EXTENDED'DISTANCE DATA CABLE LENGTH: /,__;__/

DATA SPEED: ZL& n6 la

- -

TX DATA (PIN 2) TC CLOCX (PIN 13)
MAXIMUM: 1 MINIMUM: -Jg4 MAXIMUM: coy MINIMUM: &n
RISE: A At FALL: g RISE: Zjgj FALL: 4.aT/DIV: • .V/DIV: T/DIV: CO jg V/DIV: Itl v

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: A-4v. -MINIMUM: -1.Z V MAXIMUM: A u MINIMUM: - 7 A v
RISE: - A ALL: RISE: zab.,m. FALL: i& s

T/oV: s1 vx T/oV: -Sod V/DIV: /a

L-1



CODEX 6216/3500/HADAX EIA-PP/GEMUNI DUAL DIRTS

EXTENDRD'DISTANCE DATA CABLE LENGTH: _ /T!

DATA SPEED: AzA06 6p

TX DATA (PIN 2) TC CLOCK (PIN IS)
MAXIMUM: in-A v MINIMUM: -IQ.& MAXIMUM: 7,ga.v MINIMUM: 7
RISE: FALL: 4 RISE: U4AL FALL: .jT/DZV: V/DlV: .. EE_ T/DIV: V/DIV: /

041"1~

LX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: &do v MINIMUM: V MAXIMUM: - MINIMUM: -_7 AQ
RISE: 4 ALL: RISE: FALL: 54,lo
T/DIV: A#V/DIV: 'T/DIV: V/IV: In v

L-2



CODEX 6316/3500/HMAOAX ZIA-PP/GEMINX DUAL BERTS

EXTENDED DISTANCE DATA CABLE LENGTH: I"D%" /

DATA SPEED: •,ltl

c aw

TX DATA (PIN 2) T: CLOCX (PIN 15)
MAXIMUM: Ab v MINIMUM: MAXIMUM: Ad V MINIMUM: 7
RISE: ! FALL: A RISE: A FALL: 4T/DIV: "AAf V/VIV: li T/DIV: '4,0 V/DIV:

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: g MINIMUM: 7 MAXIMUM: ta v MINIMUM: -
RISE: ikoFALL: Lcm RISE: &4 FALL: A-A
T/DIV: :L T/DIV: V/DIV:

L-3



CODEX 6216/3500/HADAX EIA-PP/GEMNI1 DUAL BERTS

EXTENDED-DISTANCE DATA CABLE LENGTH: /

DATA SPFOD: n

_ _ _ _ _ _ _ _ _ _ _ _ _

TX DATA (PIN 2) TC CLOCK (PIN 1.5)
MAXIMUM10 VA• MINIMUM: A. V MAXIMUM: • MINIMUM: 7
RISE: FALL: 7 RISE: FALL:T/DIV: • V/DIV: 1, T/DIV: • V/DIV: ;

14

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: SLV M1INIMR: I.V MAXIMUM: 7 MINIMUM:
RISE: ?ALL: Id0_4, RISE: FALL:
T/DV: V/DV: .... T/DIV: AmsV/DIV:.

L.-4



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

EXTENDEDDISTANCE DATA CA8LE LENGTH: 5(0

DATA SPEED: 12 /(1

/

\e-

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: 1A MINIMUM: -jgo MAXIMUM: . MINIMUM:
RISE: 'A-4 .i, FALL: o RISE: FALL: z
T/DIV: V/DIV: T T/DIV: V/DIV-

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: *o MINIMUM: 7 MAXIMUM: 4.4D MINIMUM:
RISE: 4 FALL: 2 RISE: ,.Ama [ALL:
T/DIV: wo V/DIV: I'dV TIDIV: VIDIV:L

L-5



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

EXTENDED DISTANCE DATA CABLE LENGTH: .. '

DATA SPEED: 14a o

l4

TX DATA (PIN 2) TC CLOCX (PIN 15)
MAXIMUM: 1 MINIMUH: - _v. MAXIMUM: 7 MINIMUM: 7
RISE: iAA FALL: RISE: i FALL:T/DIV: V/DIV: T/DIV:. Ad V/DIV: j

RX DATA (PIN 3L RC CLOCX (PIN 17)

MAXIMUM: & MINIMUM: -76 MAXIMUM: AJg2V MINIMUM: -7 v
RISE: FALL: 2 RISE: 23.,oji FALL:
T/DIV: V/DIV: 16T/DIV d V/DIV:

L-6



CODEX 6316/3500/HADAX EIA-PP/GENMNI DUAL SERTS

EXTENDED"DISTANCE DATA CABLE LENGTH: ___o_

DATA SPEED:

TX DATA (PIN 2) TC CLOCK (PIN 15)
IAXIJIUM: 1tL MINIMUM: -1 MAXIMUM: • MINIMUM: -? 7 V

RISE: - FALL: 1 RISE: 2 FALL: 77T-iT/DIV: Th V/DIV: T/DIV: m-g. V/DIV: •

S. ... .- .

RX DATA (PIN 3) RC CLOCK (PIN 171
MAXIMUM: 0-o MINIMUM: A L06. MAXIMUM: 5iti..L. MINIMUM: -.2.ha0
RISE: FALL: RISE: 14,T mg FALL:
T/DIV: V/V: laV T/DIV: V/IV:in7

L-7



CODEX 6216/3500/HADAX EIA-PP/GEMINI .

EXTENDED DISTANCE DATA CABLE LENGTH: 3t60

DATA SPEED:

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMIUM: in.& v MINIMUM: -10 it V MAXIMUM: 7A MINIMUM: -_r
RISE: ILL.&_M FALL: RISE: i;* mi FALL: AI
T/DIV: V/DIV: T/DIV: V/DIV:

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: tov MINIMNUM: -7.e V MAXIMUM: v MINIMUM: -7.AL
RISE: 1iLFALL: jgj~ RZSE: AA FALL: .LL37i~
T/DIV: A V/DIV: T/DIV IQ V/IV:



APPENDIX M

OCTOPUS CABLE TEST WITH CODEX 3500/CODEX 6216



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

EXTENDED DISTANCE DATA CABLE LENGTH: OO' OCTCPc(S

DATA SPEED: 2,00 b "

14--

~~ "

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: jj _ MINIMUM: -- k4•I MAXIMUM: J MINIMUM:
RISE: V/DIV: FALL: RISE: FALL: ,

I f-49 f T-4, 1 -4- 4

"MAXIMUM: _MINIMUM: -13. V MAXIMUM: ILZJk MINIMUM: _48
RISE: FALL: e RISE: _ FALL: 3, 5 .,o
TIDIV: ._• V/DIV: ITIDIV- V/DIV: 'LL 1



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

EXTENDED DISTANCE DATA CABLE LENGTH: 5"00 OCF'QPII

DATA SPEED: 4 0 0

,T- -

I - F -4 . 0- " f-4-1. 1-" 1-,'~ 1 4- -+

-- " iI i

- I I

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: n _V MINIMUM: - j-4y MAXIMUM: ji jq MINIMUM:-__L j
RISE: I FALL: A4I9A5 RISE: 3.7.AS. FALL:T /D IV : . , V/D IV : T/ D IV : . __% _-V/ D IV : G

W 17

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: ji.g7.y MINIMUM: - MAXIMUM: . L MINIMUM:--l• _.
RISE: FALL: RISE: FALL:
T/DIV: V/DIV: T/DIV: .I V/DIV:



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

EXTENDED DISTANCE DATA CABLE LENGTH: R / cT"cPUS

DATA SPEED: -; f] 2

= q - t -4i; T 1K7

I I

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: i.jjy MINIMUM: - --, MAXIMUM: / j.6R MINIMUM: -iI.9 v

RISE: A ý FALL: RISE: 2_A-.FALL: 5A ý16.
T/DIV: V/DIV: ._T/DIV: Co V/ D IV: •

_ I

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

MAXIMUM: 1110 MINIMUM: i-2.79_V MAXIMUM: .LLgq-X MINIMUM: -1SA6 v
RISE: 4 FALL: .r ,, RISE: FALL:
T/DIV: V/DIV: l '_ T/DIV: jd V/DIV: .L___

M-3



CODEX 6 2 16/3500/HADAX EIA-PP/GEMINI DUAL BERTS

EXTENDED DISTANCE DATA CABLE LENGTH: 500 C cc)PLp
DATA SPEED: 12011116-

" L. ... ..... ' .. .!

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: ie-,.Lt MINIMUM: -Aj MAXIMUM: 1L25/ MINIMUM:-1-j
RISE: A FALL: RISE: FALL:
T/DIV: V/-V: T/DIV: i V/DIV:fZZ-ZI

t V.. Icy 1

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: .L!S MINIMUM: -:..gY MAXIMUM: .L. MINIMUM:-.._
RISE: A FALL: RISE: FALL: A aI

T/DIV: V/DIV: T/DIV: sd7W V/DIV: __

H-4



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

EXTENDED DISTANCE DATA CABLE LENGTH: 04! / o7o>U

r DATA SPEED: ot

-4 - 1 - .- ...

I 7;

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: 4 MINIMUM: - MAXIMUM: j MINIMUM:j v
RISE: , FALL: RISE: FALL:
T/DIV: -- V/DIV: T/DIV: V/DIV:

-:4-.. - * -. 4--4444. i . -.. 9.. ,---44 4---.444* ---I.

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: 12-42V MINIMUM: 12..3 01v MAXIMUM: .L..gy MINIMUM:-j-.jaLV
RISE: FALL: _ RISE: ftj_• FALL: -!9,2 U
T/DIV: V/DIV: T/DIV: 5,jj1. V/DIV:

H-5



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

EXTENnED DISTANCE DATA CABLE LENGTH: 60io, OCToptl-s

DATA SPEED:

TX DATA (PIN 2) TC CLOCK (PIN 15)
MAXIMUM: 16.li_ý MINIMUM: A.ly MAXIMUM: iL~~MINIMUM: -! 56-Y
RISE: A 4Q,44- FALL: RISE: F A LL: *is

RX DATA (PIN 3) RC CLOCK (PIN 17)
MAXIMUM: 1ý2 MINIMUM: -LV MAXIMUM: I~J,2S MINIMUM: it5v
RISE: FQ~ ALL: RISE: ~ Aif FAL: 4j~

1 45


