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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: 

1. Low Loss Cable tests 
2. Octopus Cable tests 
3. Service Test with Codex 3600 Modem 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. 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 (ORO) 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 los~ 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 CABLE TESTS. 

Four basic tests were conducted with multiple subtests in each. These tests are 
described below: 
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3.1 LOW 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 
Conductor Gauge 
Mutual Capacitance 
Resistance 

3.1.1 Test A. 

Distance Data Cable (EDDC) 
24 Average Wire Gauge (AWG) 
12 picofarad (pf) +/-2pf 

.03 ohms/feet 

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

3.1.2 Test B. 

The test configuration for this test is shown in figure 2. Modem 1 was set for 
loopback timing and internal sync. Modem 2 was set for internal timing and 
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. 

3.1.3 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 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 sync occurred at the remote ~ERT. 
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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 conditions. 
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 
Mutual Capacitance 
Resistance 

3.2.1 Test A. 

24 AWG 
12pf +/-2pf 
.3 ohms/ft 

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

3.2.2 Test B. 

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

3.2.3 Test C. 

The test configuration for this test is shown 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 1 Full Capacity (MlFC), and National Airspace Data Interchange 
Network (NADIN). Tests with the PAMRI were conducted with live data and with 
Interfacility Data (IDAT). MlFC was tested only with live data (NADIN tests). 
Each test area is discussed below. 

3.3.1 PAMBI 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. Modem 1 was set for internal timing and internal 
sync. Modem 2 was set for loopback timing and internal sync. The data taken 
consisted of the plot of RS-232 signals for transmitted data, transmitted clock, 
received data, and received clock. 

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

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

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 SO pin connectors. Data 
were taken at data rates from 2.4 kbps to 19.2 kbps. 
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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 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 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. 

FAA WJH Technical Center 
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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 96"00 

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 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, 
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 MlFC with live data 
are presented below. 

4.3.1 PAHRI 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 lqss 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 qppendix H. This data is 
followed by the QARS data taken for these same cable lengths. 

4.3.2 PAHRI 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 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. 

4.3.4 NAPIN 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. 
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4.4 CODEX 3500/CODEX 6216/EIA-PP TEST RESULTS. 

Test results for low loss cable tests 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 Lenith 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 Octopus 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 IX 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 second (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 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 ~ync 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. 
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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 MlFC tests with live 
data were successfully run with 500 feet of octopus cable. 

5.4 CODEX 3500/CODEX 6216 TEST CONCLUSIONS. 

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

6. RECOMMENDATIONS. 

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

\ v ~ p / 
~ J ~ v 

~ 
~ 
~ 
~ 

f " f 
~ I 1 I \ J ~ \ ~ \ -1 Vl 1/ .. 1 

\ I \, \, \ I \ I~ e \ 1 \ I \ \ \ 
~ 
~ 

RX DATA (PIN 3) RC CLOCK (PIN 17) 
lWCIMUM: 11. 05" MINIMUM: -11.14 V 
RIS!: 4), 2.8 fALL: 38 00 M~ 
T/DIV: .%.. ms V/DIV: 10 v I 

lWCIMUM: IQ C114 MINIMUM: -II 22 v 
RISE: ;7,1 68 fALL: 31 14 ;'.4~ 
T/DIV: .2 m5 V/DIV: ro v 

A-2 



TEST A 

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

EXTENDED DISTANCE DATA CABLE LENGTH: --~/6~5~0~'-------
0ATA SPEED: Z 200 bps 

~ 
~ 

1\ 1/\ I~ I 1\ 1\ 
\J 7 K I \.I \ 

~ 

;-

: 
•• 
: 

1/l ( I' If' / (l n ~ (\ (l ~ ( (\ '\ ( 
\I \J \ \I \1 \ \, ~\1 .I \J \I 1\J \ \, 

: 
~ 

I' 

'l'X DATA {PIN l) TC CLOCK (PIN 15) 
MAXIMUM: Jc2.74 y MINIMUM: •14 fJ y 
R IS! : SLll..JJJ !'ALL : 81 II M$ 
T/DIV: :.L.IIIL V/DIV: 1/J vI 

l1AXIMUM: !Q 31 v MINIMUM: ·10."'4 v 
RISE: 3fl 4& .HS FALL: !l7S" US 
T/DIV: ·I Ill<' V/DIV: !Q v1 

~ 
·~ 

\ ~ 1\ -~ I 
I -~ \ 

~ 

~ I 
~ 
~. 
~· 
~ 

l r1 r r , T ( t ( ( r I f f 

\I \I .I \I \I r-. I \ ~ \I \I \ \I \ I \1 
~ ~ 

" 
RX DATA (PIN 3) RC CLOCK (PIN 17) 
MAXIMUM: !J.¥ y MINIMUM: l'WCIMUM: I(J.(tl. y MINIMUM: - J/.,1, S" v 
RISE: 4t7l11S FALL: 
T/DIV: .z me V/DIV: 

RISI: !U£4 AI$ FALL: 31, i'i Me 
'1'/DIV: .z 'lrtt V/DIV: ta y 

7 

A-3 



TEST A 

CODEX 3d00/HADAX !:IA-PP/GEMINI DUAL BERT TESTER 

EXTENDED DISTANCE DATA CABLE LENGTH: ~~~'~$.~~-'-------

DATA SPEED: 9600 bps 

-~ 
~ 

\ V\ v \ / ~ \ 

~ I ~~ -~~ '\. 
-~ 

-~ 

11 f t I ~ !. l I ~ I ~ I r\ 1 tl 
rJ\}f\1 IV IV iV V V ~ ':;J_ 

~ 
~ L_ 

TX DATA (PIN 2) . TC CLOCK (PIN 15) 
MAXIMUM: 10.14 V MINIMUM: •tO.tJ v 
RIS!: 71! z, letS FALL: it, u. M1 
T/DIV: . 1 ms V/OIV: 14 v' 

MAXIMUM: q.· ,, !( MINIMUM:- 1 Q or/ 
RIS!: ,,. M ~f FALL: !.£. $'"( W$ 
T/DIV: . I ,.,; V/DIV: 14 v 

·!-

\ v ~ 
~ \ ( 

I ~ l I -
'- ~ . 

~ 

: 

\ J \ I \ '\ '\ n V\ i[\ [j (\ 
\/ v v \I \~ ~ \ \ \ I \ ~ l 

: 
~. 

" 
RX DATA (PIN 3) RC CLOCK (PIM 17) 
MAXIMUM: 11 QS" v MINIMUM: ·II. 14 v MAXIMUM: ta. !t v MINIMUM: - uz 6.& v 
RIS!: 4~·lSl us PALL: 12'1, SdS 
T/DIV: . 1 Wt4r V/DIV: 14 v 1 

. 

RIS!: ll" "" PALL: .u. ?"12 ld.t . 

T/DIV: .t ~i V/DIV: tav" 

A-4 



TEST A 

CODEX ~0/HAOAX EIA-PP/GEMINI DUAL BERT TESTER 

' EXTENDED OISTANCE.OATA CABLE LENGTH: 16'iQ 

DATA SPEED: !2 000 b~ 
I I 

~ 
'" ( \ v \ ~~ \ 

I \ I \ / ~ 
"" ~ \ 

~ 

~ 

(\ (\ II\ ~ I ~ ~ ~I\ (\ If\ r\ I ' f' 
~' ~ \ v v v lf\ ~ \ jJ_ ':J_ ~ 

~ 

TX DATA (PIN 3) TC CLOCK (PIN 15) 
MAXIMUM: !I OS' v MINIMUM: -/1.14 v 
RISE: 4·7~ ws !'ALL: 44 2,3 US 
T/DIV: .:__ _i V/DIV: tQ yl 

MAXIMUM: CiJ.4f' y MINIMUM: -10 )I V 
RISE: 1457Ms PALL: t6 ct t6 
T/DIV:. . 1 ms' v;oiv: /c v 

~ E 

v ~ /" ) 

I ~ ~( 
~ " J 
~ 
~ 
• 
= 

1\, ~ I (\ 1\ 1\ ~ I \ L l /J. 11 1\ 
v v IV v \ I \j ~v ~ 

i 
I' 

RX DATA (PIN 3) 
MAXIMUM: 1 I.Qf y MINIMUM: -11.14: ~ 
RISE: U·" .,., rALL: .ze 11 "" 
T/DIV: ·I m~ V/DIV: IQ y ' 

A-5 

v N " \ ~~ 
RC CLOCK (PIN 17) 
MAXIMUM:~ MINIMUM: -11 14 x 
RISE: ~ rALL: JZ Ct ~ 
T /DIV: . 1 we V/DIV: 1 o v 



TEST A 

CODEX 3600/HAOAX EIA-PP/GEMINI DUAL BERT T~STER 

EXTENDED DISTANCE DATA CABLE LENGTH: -..lii'.u0~0-1 ___ _ 

DATA SPEED: J4=14.0o b~s 
I 

- ~ I" -
~ v 1\ . ~ J 

i/ \ 
1\ 

\ I \J ~ I ~ \ I 
-~-

. -~ 
·-~ 
~ 

\ ( \ ( \ v \. ~ ( ll L l 1 \ ( 
\ II 1\ f . \I \ ~I ~ 1\ I \ 1/ L ._ -- .r -

~ 

TX DATA (PIN l) TC CLOCK (PIN 15) 
MAXIMUM: l!,,, y MINIMUM: • 11.4S" V 
RISE: » .,0.* !'ALL: ~~-~l ~s 
T/DIV: $0 ~~~ V/DIV: tp v 1 

I 

MAXIMUM: 19.14 V MINIMUM: -II $""" r 
RISE: ~ !'ALL: 141'L 10 
'1'/DIV: m,.ttL- V/DIV: ta -t" 

~ 
-~ --v ~ \ ~ I ~ 

I ~ \ \ t ~ 
'- 1 

-~ I" 

~ 
~ 

~\ (\ ( \ V\ ~L I \ f_'j_ L 
\ 1/ ~r \ 1 \ ~I ~ \I _\ I ' L - ~ - -

~ 
I' 

RX DATA (PIN 3) RC CLOCK (PIN 17) 
MAXIMUM: If.'% y MINIMUM: -II. 14 y MAXIMUM: 10.'14 y MINIMUM: ·II l S" '~ 
RISE: ~,, Mt !'ALL: M67AK 
'1'/DIV: C"Q M$ V/DIV: tc2 (/ 

I 

RISE: 14 *1 Mf !'ALL: '' ')" ~ 
'1'/DIV: S4 1af V/DIV: tO v • 

' 
A-6 



TEST A 

CODEX 3600/HAOAX EIA-PP/QEMINI DUAL BERT TESTER 

EXTENDED DISTANCE DATA CABLE LENGTH: --~5-5"0._1 ______ __ 

DATA SPEED: /.6. eoo bos 
I I 

~ - ~ 

I =[__ \ 
,. 

~ : I 
_L ~ =t. \ I 

; 
'" 
: . 

(\ ( ( _\ I \ r\ (\ ( ( l\ I 
I ' ./ \I 

r-

' 

-TX DATA (PIN l) 
MAXIMUM: 11.¥ y MINIMUM: 
RISE: 1¥t.!Q *FALL: 
T/DIV: £4 lU,_ V/DIV: 

I 

I 
I 

·~ 
I 

-

\I \ ~ : 
; ; 

-11.14 v ..c-.,, •• 
lOY I 

~ 
~ 

~ 

: \ 
. 
. 
.._ 

\ I ' L \I \I 
~ . 

TC CLOCK (PIN 15) 
MAXIMCM: ta,z. V MINIMUM:-/!.'» V 
RISE: ILl+ Jlt FALL: 14=·'4: .~~ 
T/DIV: S"4 M; V/DIV: IQ v I 

I 

~ r \ 
\ 

[ ' I \ ~ \ f \ ; f \ r r \ \ 
I \, ll \ \ ;I I \ I \ I \ ._ ._ -- r -- ._ - .... 

I" 

I' 

RX DATA (PIM 3) 
MAXIMUM: "·'1 v MINIMUM: ... rt.z, y 
RISE: _14tto -"5 fALL: '+·II .ws 
T/DIV: fD M( V/DIV: IQ vI 

' 

RC CLOCK (PIN 17) 
MAXIMUM: u . .Z.£ v MINIMUM: -It it v 
RISE: U.t7,Mt fALL: t+.$'4 MS 
T/DIV: g Y.t V/DIV: IQV 

1 

) 

A-7 



TEST A 

CODEX 3600/HADAX ~IA-PP/GEMINI DUAL BERT TESTER 

EXTENDED DISTANCE DATA CASLE LENGTH: 5ao' 
OATA SPEED: 19,2.00 

- ~ 
~ -~ 

1/ ~ 

17 I ~ \ 
~ If \ 1/ I \ ~ 

~ ~ 
~ 
~ 

I I \ I -\ \ ~'l rl ~1 if\ (\ (\ 
\ I \ I \I \, \ ~ \ ~· \ '\ ~ \ II \ - ""'~ 

~ 
" 

TX OATA.(PIN l) TC CLOCK (PIN 15) 
MAXIMUM: 11.41 11 MINIMUM: MAXIMUM: lQ. 14 v MINIMUM: -lt . ..zs= V 
RISE: 14.1a~ FALL: 
T/DIV: 5'0 HC! V/DIV: 

I 

RISI: 14ct' Mf PALL: 14 II! t us 
'1'/DIV: S"'Z J$ V/DIV: ,0 !I 

1 

I 

~ j; 

v ~ 
~ ' 7 ~ 

I ~ :\ II \ -
1\ ~ 

~ 
~ 
~ 
~-

( ( ~ I ~ l 1\ /: E\J \ I \ \ ~ 
1\ I 1\/ \I \I \I =,~, .._. .. - ~ 

~ 

" 
RX DATA (PIN 3) 
MAXIMUM: 11.¥ v "IHIMUM: .. If. 4S" v 
RISI: ZS: S41f MS fALL: 'fbllf?JMS 
T/DIV: g WS' V/DIV: ___ _ 

) 

A-8 

rt \7 -
RC CLOCK 
l1AXIMUM: 
AISI: 
'1'/DIV: 

-\ I \I 

(PIN 17) 
tl 14 \1 MINIMUM: - fl Q 11 
,, l+;MS PALL: r; 41 tt( 

SJ us V/DIV: r a ~ 
I 



APPENDIX B 

LO~ LOSS CABLE TEST 
TEST B 



T!!ST B 

COOEX 3aOO/HADAX EIA-PP/GEMINI DUAL BERT TESTER 

EXTENOEO DISTANCE OATA CASLE LENGTH: _.ul6~5..~o.o0'-1 ___ _ 

DATA SPEEO: .2.400 bps 

~ ~ 

\ 1/ ~ ~ 

~ I ~ 
~ 

~ 
~ e 

( I = '~ 
I \ I ' r~ ~ 

J-- - ~ 
~ 

~ 

TX DATA (PIN 1) 
MAXIMUM: IQ 74 v MINIMUM:· 10 I! v 
RISE: U Ql uc !'ALL: A «5 .uc 
T/OIV: .z, rnr V/DIV: IQ v I 

~ .. 
ri ~ • 
I ~ 

~ • • 
: : 
'( 

-- r-

1\ 10 

~ 
~ 

RX DATA ( PUf 3) 
l1AXIMUM: 11.0( V MINIMUM: ·II 14 V 
RISI: 4.2 u MS !'ALL: m . .zo AfS 
T/DIV: .2 mS V/DIV: ro" ' 

B-1 

I ~ 
II \ 

I I 

I -

TC CLOCK (PIN 15) 
l1AXIMUM: II .Z.« v MINIMUM: ·I! Z.S'lf 
RISI: .... , .... !'ALL: 4rl zo M' 
T/OIV: . .c .;; V/DIV: to v ' 

7 n 
\ 

{ { 

\ \ ~~ 

RC CLOCK (PIN 17) 
1'1AXIMUM: 10.411, V MINIMUM:-II.lf V 
RISI: ,,.A.l&t!C FALL: g Q! MS 
1'/0IV: .2. m$ V/DIV: ro v ' 



TEST B 

CODEX 3d00/HADAX EIA-PP/GEMINI DUAL BERT TESTER 

EXTENDED DISTANCE DATA CASLE ~ENGTH: 16512 I 

DATA SPEED: 4800 bp$ 

-~ 
I I{ -~ ( ~ 1\ 

~ 1\ 
~ 

~ J - ~ 
~ 
~· 

~ 
.I ,r r { f' I {\ 

\ I \ \ I \ \ 1- \ \ \ \ \ -- ~ 1-

'I' 

'l'X DA'l'A (PIN l) TC CLOCK (PIN 15) 
MAXIMUM: ILQ$' y MINIMUM: • IQ, any 
RISE: 70 4A MS !'ALL: Q,S4.,. 
'1'/DIV: .g mS V/DIV: 10 y 1 

MAXIMUM: II .2.5 V MINIMUM: =..!U.i . 
RISI: 4~ ¥ MS !'ALL: 4.2 .1.£. _.•·. 
T/DIV: . .2, ••' V/DIV: ~ 

~ 
~ I 

\ I( ~ 
~ ( 

1 i\ -
\ 

~ 
~ 
~ 
~-

r r' r ' I \ I \ j ~ \ ~ \ ' '1 I \ 

\, \ I \ \L \D ~ \ I \ I \ l \ 1 - - ~ - - -
~ -

RX DATA (PIN 3) RC CLOCK (PIN 17) 
MAXIMUM: 11 OS v I'!INUIUM: ·11.4§ II 
RISI: 41 15 Ms !'ALL: ,I.Z+ as 
'1'/DIV: .I, ms V/DIV: tqv 1 

MAXIMUM: 14.4 y MINIMUM: ·II 2 S" • 
RISI: V.J2.,MC !'ALL: 31 S2,Y~ 
'1'/DIV: .,2, ms V/DIV: to v 

B-2 



TEST B 

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

EXTEND!:D DISTANCE DATA CABLE LENGTH: 165"0 I 

DATA SPEED: i~QC bps 

~ 

v 1\ ~ / \ 1-

I \l ~ I 
~ 
~ 
~ 

\ 7\ ( ~ V\ ~(' I \ (\ ( 
\l ~I \) \ ~I ~~ :\/ \ ' I 

~-

~ 
' 

TX DATA (PIN l) 
MAXIMUM: ttJ.74= V MINIMUM: ·IQ.I3 V 
RISE: M.ZZMf !'ALL: 8/.zt .tff 
T/DIV: . t !hf V/DIV: IQ )(' 

TC CLOCK (PIN 15) 
MAXIMUM: 14,1 V MINIMUM: -t44f4 v 
RIS!: W,IS:'""' !'ALL: !'ZQ.tW. 
T/DIV: ./ flltt V/DIV: 19 v' 

~ ~ -
l . \ ( \ 

I : • \ I 
; . . . -, ~\ 7 ~ 7-y (l . I 1-. \ 1/ \ 7 1\ I 

If \ f \ I \ I ~ I \ ' f \ I 
I"" 1- - -

1-
I' 

RX DATA (PIN 3) RC CLOCK (PIN 17) 
MAXIMUM: 11.¥ y MINIMUM: - tt. 14- V 
RIS!: ~ !t.!f !'ALL: ll ~ 1MS 
T/DIV: . _ _ L_ V/DIV: 14 v 

MAXIMUM: It'"' v MINIMUM: -1/..t s= v 
RIS!: '4-74 M !'ALL: $1.!;"1 MS 
T/DIV: .I mf ~ V/DIV: t(J v 1 

B-3 



TEST B 

CODEX 3eOO/HADAX EIA-PP/OEMINI DUAL BERT TESTER 

EXTENDED DISTANCE DATA CASLE LENGTH: ~~.6~5~0~'--------

OATA SPEED: 

-~ 
'" v ~~ ; ( ~ 

I K \ 
~ 
~ 
~· 
~ 

r\ I 1\ r\ r\ r\. n V\ 1/\ (\ -(\ 

v \I v 'v \., ~ \. ~ \ \. ~ \ rr \ 
~ 
~ 

TX DATA (PIN l) TC CLOCK (PIN 15) 
f'WCil1UP1: 10 74 V P1INIMUM: -1a C3 V PWCIMUM: 2.6~ y MINIMUM: ·/p. 31 !1 
RISE: n,g.z..wc rALL: 84,U~ 
T/OIV: I I ms V/DIV: IQ v 

RISI: ~,,4'~ttf rALL: 3~.oa us 
T/DIV: .J m; V/DIV: ta v ' 

.; 
~ 

\ [.7\ -~ 
~ /' / i\ 

IV "'~ ~ ) ~rJ "' ~ 

-~ 
~ 

·I' j1 I I I l I ~ I ~ I r\ J r\ 
KJ ~ ~ IV v· ~v v \I \1 \1 

~ 
I' 

RX DATA (PIN 3) RC CLOCK (PIN 17) 
f'WCil1UP1: II,'' v MINIMUM: -11.14 V 
aisl: 4"' e uc. FALL: u •o u:e 
T/OIV: .1 ms~ V/DIV: 14\1' 

PWCIMU": IQ.M V MINIMUM:- JQ. 6.2. V 
RIS!: D '1 Mf FALL: .2' 13 }fi' 
T/DIV: .I mi V/DIV: tO v 

B-4 



TEST B 

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

EXTENO!!O DISTANCE DATA CASLE LENGTH: .-.~$.,Q_0_1 ____ _ 

DATA SPEED: 12, aaa hps 
j 

1\ 
\ I 

\ r 
\ :£ 1\ I 

I 

TX DATA (PIN l) 
MAXIMUM: u.,z v MINIMUM: 
RISE: ~ !'ALL: 
T/DIV: ~ V/DIV: 

~ ... 

~ ~ 

I ~ 
~ 
~ 
~ 
-~ 
~. 
~· 

~ 
r \ r~ ~\ 

\ I . ~ \ ~ 

-~ 

-ttU v 
L"tl1t=AH 
tav 1 

~ 

v ~ 
~ 

I ~ 
~ 
~ . 
; .. 

,r \ ( \ ( ~= 

\ f 
\ I 

~ 

( ~ \ ( 
I \ I _\ L 

TC CLOCK (PIN 15) 
f'!AXIMUM: 144?: 1c' MINIMUM:-JJ.2.x y 
RISI: 16, U -* L'1d.L: "· .L5 W 
T/DIV: C"4 Mr V/DIV: IQV 

7 

I 

! 

\ / \ 

' I '1 -

I' \ ( \ (\ 

\ I \ I \ v ~I \ I \I -

RX DATA (PIN 3) 
f'!AXIMUM: 11.4£ \1 MINIMUM: 
RISI: 41J.1.7 MS ·!'ALL: 
T/DIV: ;o y'$ V/DIV: 

) 

; 
~ 

B-5 

._ 

RC CLOCK (PIN 17) 
MAXIMUM: . 1414 v MINIMUM: -1 t .Z C V' 
RISI: Z4 t!l Jlf !'1d.L: ga s-f ·~ 
1/DIV: S"4 4ff V/DIV: 10 v · 

' 



TEST S 
-

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

EXTENO!:D OI STANCE DATA CABLE t.!!NGTH: ._,j,~ZS.o~:O.~o.~0'-1 ____ _ 

OATA SPEED: 14;4<)0 bps 

: 

/ ~ \ I \ 
J ~ \ 

~ i\ \ 
~ ~ 

~ 
~ 

\ /\ ( \ v \ ~ ( 
\ I ~7 \ \ ~ I ~ 

= 

TX DATA (PIN 1) 
MAXIMUM: It!< V MINIMUM: -~ 
RISI: ~ PALL: ~ 
T/DIV: U..,U.... V/DIV: IQ v 

If ~ \ 

~ I \ 
\ I \ 

TC CLOCK 
MAXIMUM: 
RIS!: 
T/DfV: 

(\ 7 
I \ I -
(PIN 15) 
!f.4f4 y MINIMUM: • /1. )"fa V 
''.1£ M' FALL: t£ Z.t tfS 
i'4 Ms V/DIV: JQ v 1 , 

_.._ 

( \ 
I ~ \ v \ -

• 

l \ { 1\ \ r ~ f \ If \ I~ 
r ' 1 \ 1 \ I - - :- - - --. 

I' 

RX DATA (PIN 3) 
MAXIMUM: 11.'1 \1 MINIMUM: - II.'U V 
RIS!: "·UAotS PALL: fS:ZZfiS 
T/DIV: £4 J; V/DIV: 14 V 

I 

AC CLOCK (PIH 17) 
r1AXIMUM: tQ."4 \1 MINIMUM: ·ll. II V 
AIS!: ~ PALL: tl.Ztt: * 
1"/0IV: ~ V/DIV: IC 11 7 

B-6 



TEST B 

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

EXTE'NOEO DISTANCE DATA CABLE LENGTH: _ _.Sj'-l!Qu.0'-1 ____ _ 

DATA SPEED: tG.aaa b,~s 
I I 

~ E 

\ [/ ~\ ~ I 
\ ~ \ -

I 
r- ~ --

~ 
~· 

-~ 

I I \ \ 1/ \ = ( \ I ( \ \ 
l \ I \ I \ ~ \~ ~~ ~ I \ r \J \ --- ~ - - ·II"' - - - -~ ~ 

TX DATA (PIN l) TC CLOCK (PIN 15) 
MAXIMUM: 11.34j"'ll MINIMUM: -lt.Q& V MAXIMUM: 11.2:fv MINIMUM: - L1 u . 
RISE: t.Z.-ro llf !'ALL: r~Z+ Mf 
T/OIV: 1"0 ... ~ V/DIV: '" vI 

' 
RISE: ~ !'ALL: ~Jd> 
T/DIV: s..,.u- V/OIV: LC ( -

~ 
- - ~ -
\ v ~ ~( \ v 
\ J \· ~/ ' I 

~ 
~ 
~ 
~ 

I\ r ~ I \ v·\ V\ (\ ! I ,\ J 

I I 1\ I \ I \ ~ \ I ' I ~j \ I 
r-

~ 

RX DATA (Pill 3) 
MAXIMUM: !!.,, y MINIMUM: 
RISI: ~-rALL: 
T/OIV: ~ V/OIV: 

- ~ 
~ 

-11.14: v 
g,-; s:"" 

Ia V J 

B-7 

roo - - -
RC CLOCK (PIN 17) 
MAXIMUM: ''"'' v MINIMUM: -u S"t. w 
RISI: 1).,, A4S rALL: !J.4:1 tt5> 
T/DIV: SO 4i V/DIV: ta y. 

) 



T!:ST 8 

CODEX 3d00/HADAX EIA-PP/GEMINX DUAL BERT TESTER 

EXTENDED DISTANCE DATA CABLE LENGTH: --£~a~O~'-------­
DATA SPEED: !~ . .2.a0 b~ 

I 

~ 
~ 

v \ v \ v ,. I 
r... I 1\ J 1\ )~ \ 1/ 

-~ 
~ 
~· 

~ 

( ~ ( ~ ( 1\ I l\ /: ~\ I \ I \ ~\ ~\ 

\I 1\ I \I \I \I ~ll \I \I \I \I 
~ -
~ 

' 

TX DATA (PIN 2) TC CLOCK .(PIN 15) 
lWCIMUM: II cZ$ y MINIMUM: -IL4,.Y 
RISI: u 11SjJ.$ FALL: ,,_~<11!: MC 

T/DIV: Sl Wf V/DIV: LpfiJ 
I 

PWCIMUM: !D ,. ~ MINIMUM: -1 t...zs- v 
RISI: •I· •1. Mt FALL: I!-" MS 
'1'/DIV: S1) .a..~ V/DIV: toy' 

I 

~ ...l - -~- -r r 1 l 1 ~ 

I ~ ~ 
~ l\ I _\ IL .. - -
: 

~ . 
Iii 

\ I \ ' ' F \ j \ 1/\ L\ {\ {\ 
\ I \ I \ I \ I \ ~ \ ~ \ \ l \ - - ~ -

~ 
I' 

RX DATA ( Pill 3 ) RC CLOCK (Pill 17) 
PWCIMUM: II '1 V MINIMUM: •IL4Aj" v 
RISI: . ~FALL: '1~MS 
T/DIV: ~ V/DIV: __ _ 

PWCIMUM: !Qf!4eV MINIMUM: -II S'"' V 
RISI: ~ FALL: ID 16 4AS 
T/DIV: ~ V/DIV: tO v' 

B-8 



APPENDIX C 

LOW LOSS CABLE TEST 
TEST C 



TEST C 

CODEX 3400/HACAX EIA-PP/GZMINI DUAL BERT TESTER 

EXTENDED DISTAHCE DATA CABLE t.ENGTH: 165"0 1 

DATA SPEED: 2400 bps 

.. 
~ 

v ; 
; 7 \ 

I e\ 1/ \ 
·~ 
~ 

~ 
~ 

1/ I 1\ ~I ~ \ I \ ( 

~ \ ~ \ \ \ ~~ - - - ~ -
~ 

'I' 

TX DATA (PIN l) TC CLOCK (PIN 15) 
l'WCIMUM: /4.14 y MINIMUM: •lp. 83 v 
RISE: U 50 AM FALL: 83.1' us 
T/DIV: . .a. mC V/DIV: IDV ; 

l'WCIMUM: ~ MINIMUM: - 11 SA v 
RISI: ~ FALL: ~ t~Ms 
T/DIV: . ..2. me V/DIV: ~ 

.. 
~ 

1 T ~ r -~ 

I ~ \ 
• 
~ 

io 

l t I { 

-
I ll ~ \ \ - ~ -

~ 
~--

'" 
RX DATA (PIM 3) RC CLOCK (PIN 17) 
l'WCIMUM: II 3' V MINIMUM: • II 4S" Y 
RISI: 4Lf0 MS fALL: ,., U AilS 
T/DIV: . ..&, .,:, V/DIV: t4 v 1 

l'WCIMUM: 14 4t y MINIMUM: -1/, ~S" v 
RISI: 't;:tc's FALL: 3~;~MS 
T/DIV: . V/DIV: 

C-1 



TEST C 

COD!X 3d00/HADAX !IA-PP/G!MINI DUAL BERT T!ST!R 

EXTENDED DISTANCE DATA CASLS: t.E:NGTH: --.~lu:6•5'....._..0'-1 ___ _ 

DATA SPEED: 4800 

~ 1-

{ !f ~ -r 
1- ' -~ 1\ I 

I ~ 

-~ 
~ 

~ 
"" 1 I 1 I v \ t \ I \ I \ '1 '\ 

\ \ \ \ \ : \ \ \ \ \ 
L~~ - - ..... ~ 

~ ·, ~ 

TX DATA (PIN 1) 
MAXIMUM: II QS' y MINIMUM: •14 t! v 
RISE: ff.Jf MC fALL: IJ.i! MC 
T/DIV: . .1. mr V/DIV: 14 J 

~ 

rr ~ 
~ 

~ J ~ 
1-

~ 

i 
lfl lfl 1\ (\ ( \ tf' 

-
--~---

TC CLOCK (PIN 15) 
MAXIMUM: /4,.LVMINIMUM: -II :s- v 
RISE: M ,,~rALL: 44 <'3 MC 
T/DtV: . .z, mi V/DIV: t Q v 1 

( ~ - rj \ -

(\ f' (\ (\ 
\ \ \ \ 1/ \ ~~ \ 7 \ 1 \ 1 \ I \ -

··-
RX DATA (PIN 3) 
MAXIMUM: II,], y MINIMUM: 
RISE: -+4,,, Ms rALL: 
T/DIV: ·2. 'r!t.j V/DIV: 

~ 
~ 

• II. 14 y 
,., Zsl ~ 

I 
10 v 

C-2 

...l -
RC CLOCK (PIN 17) 
PWCIMUM: 1414 v MINIMUM: -11. S"' V 
RISE: !"~1.5 ~rALL: 54: .U. 1MS 
T/DIV: ·" ,c V/DIV: IQ v 



TEST C 

CODEX 3~00/HADAX EIA-PP/GEMINI DUAL BERT TESTER 

EXTENDED DIS'l'ANC!! DATA CASE.!! L!!NG'l'H: ___,lu;tZ~5~0;...1 ___ _ 

DATA SPEED: =z;zao b~ 
I 

~ ·-
1"-

I\ v ~\ / \ 
\. I ~ ~ '- I 

\ 7 
-~ 
~. 

~ ~ 

!\ I r\ If\ !r V\ (\ I ~ 
I ' I \. \ I ~I \ I '"7 \ • 

'-· 
: -

TX DATA (PIN l) TC CLOCK (PIN 15) 
MAXIMUM: ld 74 y MINIMUM: - 10. S3 V 
RISE: 74 44! MS !'ALL: 6\\f:.t!f 
T/DIV: .1 w 1 V/DIV: ta v 1 

MAXIMUM: !.MJ v MINIMUM: - IO''"l 
RISI: !Sl7 MC !'ALL: "SC u 
T/DIV: . 1 •t V/DIV: t<hl 

7 

~ 
I... ~ 

IT \ ~ ( \ ~ l.. 

I \ ~ II \ -
~ 

~ ~ 

~ 

"' (\ .( ~ ~, ( ~ I ~· \ If\ ( 1\ 
~ ' I \ I \ I ll \ \ I \ I 

I ~ 
~ 

'I' 

RX DATA (PIN 3) 
MAXIMUM: II." v MINIMUM: •II. 14 V 
RISI: ., O't MS fALL: ,., '" JotS 
T/DIV: .!!SST V/DIV: IQV 1 

RC CLOCK (PIN 17) 
MAXIMUM: rA,Zc V l1IM·IMU11: •IQ q 4 f 
RISI: 241! Q~ l4f PALL: t!!!.!S ws 
T /OIV: , 1 mt V /DIV: 1 o ,,' 

C-3 



TEST C 

CODEX 3600/HAOAX EIA-PP/QEMINI DUAL BERT TESTER 

EXTENDED DISTANCE DATA CABLE LENGTH: 

DATA SPEED: hos 

1-
~ v \~ ~~ 

I rv ' ~ 

~· 

~ 

r\ V\ (\ I/\ (\ ~I\ /\ A /\ /\ 
\I \1 \ \v \ ~ \ ~ 1/ \ 7 \ ~ \ j ~ 

~ 

TX DATA (PIN%) 
MAXIMUM: ll4C y MINIMUM: •II, I+ t1 

'4 '''"' ' ,, v 
RISE: 71 f4 .Mf !'ALL: 
T/DIV: .1 •T V/DIV: 

1: - 1: 
V\ v 
I ~ ~ 

~ 
II'"' ~ 

~ 
~ 
~ 
~ 

r\ I \ ~ n V\ n 
v v v \J \J 1: \ 1: 

~ 
~ 

RX DATA (PIN 3) 
MAXIMUM: ll l7 V MINIMUM: - n 4£Y 
RISI: 4f.Z!I MS !'ALL: M.ts;,M~ 
T/DIV: . 1 ms' V/DIV: IQ v 

C-4 

TC CLOCK (PIN 15) 
MAXIMUM: 4.24 v MINIMUM:- 10 !ll : 
RISE: ¥ ,~ ,I,CS !'ALL: 32. 11 ws 
T/DIV: .t mf V/DIV: M v 

\ 7 
\ 1/ 

V\ If\ (\ (\ 
\ \. ~ \ v \ 

RC CLOCK (PIN 17) 
MAXIMUM: IQ )1 It' MINIMUM: ttl. 31 II 
RISE: :f;!¥'f !'ALL: U41fllf,t.H 
T/DIV: . V/DIV: IQ v 



T!!ST C 

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

EXT!:NOBD DISTANCE DATA CABLE t.!!NGTH: 1,50 I 

OAT.A SP!:!:D: 12.000 bos 
v I 

~ 
~ 

1\ v \~ / 

"' I ~ ~ 
~ J 
j;. 

~ 
~· 
~ 

!\ A !\ V\, ~ /l ~ !\ A 1\ (\, ~ f1 
v V\ ~ \J v v ~' 'J\ V\J v v 

~ 
~ 

TX DATA (PIN l) TC CLOCK (PIN 15) 
MAXIMUM: u.as \1 MINIMUM: •l/.14 V MAXIMUM: C 11 y MINIMUM: - "'.oel! y 
RISE: 7ft·'~ &.If PALL: Q,e M* 
T/DIV: .I tMSr V/DIV: 19 If 1 RISE: 27!~f !'ALL: ..21· 3i,MS 

T/DIV: ·--- V/DIV: IQ v 

RX DATA (PIN 3) 
MAXIMUM: II.DS" y MINIMUM: - I I. 14 V 
RISI: 41.,5' ••. PALL: 5f;,l .tK 
T/DIV: .1 •f V/DIV: lOY 

1 

RC CLOCK (PIN 17) 
MAXIMUM: ~·'" v MINIMUM: -10.00 V 
RISI: U,'ll .lllf !'ALL: tf a, !tf. 
T /DIV: . 1 a'i V/DIV: (,2 v / 

C-5 



T!!ST C 

CODEX 3d00/HADAX EIA-PP/GEMINI DUAL BERT TESTER 

EXTENDED DISTANCE DATA CABLE LENGTH: l4$"Q I 

DATA SPEED: 14.40a pps r I 

~ 

~ 

" l/'~ ~ ~ ~ 

' ....... / ~ v "" L 
~ 
~ 

~ ~ 

1\ i~ lr\ .71i ~ 
= I !\ 1\ / 

1/ ' ~ v \ If w 
~ ~ 

TX DATA {PIN l) 
MAXIMUM: l~L v MINIMUM: - 1(.14 v 

67 17 MC 

JQ !( ' 
RISE: t£8 . .2!! '" FALL: 
T/OIV: ~ .j V/OIV: 

) 

~ 
~ 

/ \ v \ : : 
I \-... I '(= ; 

~ : 
~ 

~ 

\i \ ~ v 

TC CLOCK (PIN 15) 
MAXIMUM: 17£ y MINIMUM:-~. H' y 
AISI: .&&!' M• FALL: ga li ~ 
T/OIV: a ...:fc V/DIV: to v' 

) 

I \ 
I \ 

II\ [_ I~ -7\~ ~ I ~· (\ (1 I 
\ j v \II ll 

~ 
~ 

RX DATA (PIN 3) 
MAXIMUM: to:l4 v MINIMUM: •II.J4 V 
RISI: -54 to MI. FALL: '£ ;, .a.t' 
T/OIV: S'D tiS V/OIV: ID v J 

I 

C-6 

\J \ 

RC CLOCK 
MAXIMUM: 
RIS!: 
T/DIV: 

1 1\/ 

(PIN 17) 
,.)1 y MINIMUM: -lq arJ " 
AI.Dl •• FALL: 11,1111i ,!!C. 
S'4 r. V/DIV: I Q v 

) 



TEST C 

COOEX 3600/HADAX EIA-PP/GEMINI OUAL BERT TESTER 

EXTENDED DISTANCE DATA CASLE LENGTH: _./_,w~~O-'-------­
DATA SPEED: /b.f100 bos r 1 

~ I" 

v ~ I ~ 

I ~\. I 
~ 

~ 
1-

~ I" 

I' I 1\ 1 ~ V\ ~I\ L3 L ~ _j_ t1 
u rv v \i \ ~ \ 

t l/ ~ \j_ v 

TX OA'l'A (PIN l) 
MAXIMUM: 1/,JS, V MINIMUM: 
RISE: M . .2lMS PALL: 
T/OIV: £D Mf V/DIV: , 

-IL14 V 
,,,44 MS 
"14 v' 

1-
1-

~ 
~ 

~ 
• 
~ 

/ "~-: 
: • 

TC CLOCK (PIN 15) 
l1AXIMUM: 1.41 v MINIMUM: - q, 61 V 
RISE: ~ PALL: 18, >"6 1" 
T/DIV: ~ V/OIV: 10 v 1 

/ ~ v ' ) -

' 
I I r\ ~ L\ ~I\ ~ t I \ 1\ 

v v \j \ \ v ~ v_ ~ \J 
~ 
~ 

'I' 

RX OA'l'A (PIN 3) 
l1AXIMUM: '¥ v MINIMUM: 
RISI: 4' Z' ... , PALL: 
T/OIV: S'O M'r V/DIV: 

I 

RC CLOCK (PIN 17) 
MXIMUM: 81L v MINIMUM:- 'l.k'7 V 
RISI: rt « AK l'ALL: 1147

1
M$ 

T/OIV: "4 Ml- V/DIV: f(Z v » 

C-7 



TEST C 

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

EXTENDED DISTANCE DATA CABLE LENGTH: I as-a I 

OATA SPEEO: l~lOO bp4S 
I 

~ ~ 

V\ ~ l/' / 
v f'vl v~ 

""" ~ 
~ 

~ 
~ 

V\ lA '/\ ~ 1\ ~I\ ~ 1\ 1\ (\ !\ 
\i \, \J \ ~ \ r. \ lj \ I \ lj \ ll \ 

TX DATA (PIN l) 
MAXIMUM: ti,Q£ v MINIMUM: •f,U v 

--- l'ALL: RIS!: 
T/DIV: ,., Mt 

I 

~· I 

V/DIV: 1a v 

\ v 
\. I 

\ I r\ I r\ (\ 

~ 
~ 

TC CLOCK (PIN 15) 
MAXIMUM: A. tZz y MINIMUM: - !tZ ! 1 1 
RIS!: II. 1"1 Wf l'AI.L: 11 It M!( 
T/DIV: 142 ul V/DIV: 14 11 • 

) 

~ j; 

~ ( ~ 1\ 
~ \ 'I -
~ 

~ 
~ 

~ 
~ 

n. V\ (\ 1/\ 1/\ 
v \1 v \1 v •\J ~ \ \ \ 

~ 
~ 

RX DATA (PIN 3) RC CLOCK (PIN 17) 
lWCIMUPh ng V MINIMUM: -n4.S v 
RIS!: ~l'AI.L: ZS·'' .ut 
T/DIV: ~ V/DIV: tav 7 

MAXIMUM1 4f. 52 V MINIMUM:- 14 oa 11 

RIS!: ~ l'ALL: 14r, 11 Me 

T/DIV: ~ V/DIV: '0k
7 

C-8 



APPENDIX D 

LOW LOSS CABLE TEST 
TEST D 



TEST D 

CODEX 3600/HAOAX EIA-PP/GEMINI DUAL BEA 

EXTENDED DISTANCE DATA CABLE LENGTH: /6£0 I 

DATA SPEED: bos 

- ·-f--·--r ,-
\ / 

p --~- I : 
·~ -- K I 

=H ~ I 
~ ~ 

f-+-..-
~· 

I· 

~ 

( I I \ ~ \ I If i 
I l I \ r-· ,. ~ I ~ ~ ·-~ - -I I I ~ I t___._ __ I -

TX DATA (PIN l) TC CLOCK (PIN 15) 
MAXIMUM: 10.74 v MINIMUM: ·11.14. V 
RISE: Q2 a;; .k'f E'ALL: i~-AA ws 
T/OIV: . ..2. m'1 V/OIV: _ tav' 

MAXIMUM: IQ "14 v MINIMUM: :....J.L;..~ / 
RISE~ 41 s-.z. ·"' E' ALL: +1 1; kts 
T/DIV: . ,2, mL V/OIV: 1a v ~ 

1-;; 

\ I r 
~ I 
~ -
~ 

+- e 
~ 

t ( r 
01 

' 1\ 10 \ \ - - - ~ - -
-~ 

~ ·- --"---~--.... _ .. 

RX DATA (PIN 3) RC CLOCK (PIN 17) 
MAXIMUM: I 1/.{)5" v MINIMUM: - t/. 4$" v 
RISE: 4.Z.&,L"'4 E'ALL: 't2 '7 KS 
T/OIV: .L m~ V/OIV: IQV

7 

MAXIMUM: 1C 4f v MINIMUM: -u z. s= v 

RISE: "· a<SJ'SE'ALL: W <rf.,HS 
T/OIV: .2 ms V/OIV: 1a v 

D-1 



TEST 0 

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

EXTENDED DISTANCE DATA CABLE LENGTH: /f; 20 1 

DATA SPEED: 4800 

-
I ~ 

\ v \ v ,( 
··-

1\ 1\ ' -
f\ \ I \ ~ I ~ 

}~ 
~ 
~ 
~ 

1\ r II ( \ I 1 I l ~ ~ \ I \ If I If\ 
~ l ll - \ I \ r ·\ { ~\ I ~ I \r \ \ 

' ~ __j_ _l ___ .L,. ___ L_ -· --

TX DATA (PIN l) TC CLOCK (PIN 15) 
MAXIMUM: I!,QS"' V MINIMUM: -lQ. i~ V 
RISE: 81· est t Ll~ !'ALL: U 37 us 
T/OIV: .:, ms' V/OIV: , 0 v4 

MAXIMUM: 14.6& V MINIMUM: -11 22.Y 
RISE.: j:'{,f MS !'ALL: 42. 2a tt~ 
T/DIV: . s V/DIV: 10 v I 

!-
;~ 

\ If r \ ( -
~ ~ \ ;~ II • 

~ 

~ 
~ 

I '{ r -r r r r I I 
·-~-

\ I \ \ \ \ ~ \ \ \ \ I l - ~---

I ~ ~ -II' 

RX DATA (PIN 3) RC CLOCK (PIN 17) 
MAXIMUM: 1/. 3' v MINIMUM: - /1. 4£ V 
RISE: 71 ~~ MS !'ALL: 3., 47 KS 
T/OIV: .:_ _ { V/OIV: 112 vI 

MAXIMUM: ID C94 \{ MINIMUM: -11.2<;- v 
RISE: ~~ .uc !'ALL: $1. <L1 w~ 
T/DIV: I 4 V/DIV: /Q vI 

D-2 



TEST 0 

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

EXTENDED DISTANCE DATA CAB~E ~ENGTH: --~/4~0~0~1 ______ __ 

DATA SPEED: z.zaa 0ps 

,-
I 

., 
I 

\ v ~_\ /~ 
1 ~ -

\ 7 i- \ \ _} r\ ' ~ 
t1- 1-

~ 
~ . 

\ ( \ ( \ V\ ~_f L l (\ ( 
\ I/ ~ I \ I ~ ~L l\ 1 \ 1/ \ I 

i -
'--·-···"' --·~- --: .. - _.__- -- ·- ·-

TX DATA (PIN 4) ·TC C~OCK (PIN 15) 
MAXIMUM: II Os-' v MINIMUM: -IQ SJ v 
RISE: ' ' 1~ 14$ FALL: '" 14144 
T/DIV: . t M!~ V/DIV: IQV' 

MAXIMUM: 10q4 V MINIMUM: ~...J/ 
RISE: !£5'! cifS E'AL~: SS:'Z ld~ 
T/DIV: . I,.., V/DIV: ta v I 

RX DATA (PIN 3) RC C~OCK (PIN 17) 
MAXIMUM: 1L ,, 1/ MINIMUM: -11.4t;= V 
RISE: ~·;r ~ !'AL~: V l4 ;4( 
T/DIV: :c V/DIV: 112 II 

1 

MAXIMUM: 14 a v MINIMUM: ~'S:.Y 
RISE: zz,s;.tcc FALL: U'$ H$ 
T/DIV: . t m( V/OIV: t() v / 

D-3 



TEST 0 

CODEX 3d00/HAOAX EIA-PP/GEMINI DUAL BERT TESTER 
. 

EXTENDED DISTANCE DATA CAS~E ~ENGTH: tos=a' 
DATA SPEED: 

. 1 r-rl . 
7 \ v 't· 

f 
7 ~ ~ 

~ I 1\ l ~\ \ 
~ 
~ 
~ 
~ 

,, I ,y 1\ tr\ 1 r \ - _t: ~ "\ \ '\ i\ ~ I 

IC7 \1 \/ \/ \I ~\/ \7 \7 \I \ 
--- I ~ 

.... 
I r- i 

II\ 
T 

TX DATA (PIN 1) TC CLOCK ( P·IN 15) 
MAXIMUM: 11 36 V MINIMUM: -11.14 v 
RISE: g z.s ,Mf !'ALL: 'f.i~94 MS 
r;orv: I 1 m4 V/OIV: tav 1 

MAXIMUM: IQU 11 MINIMUM: :.J..i.JlS...!L 
RISE: .l$0 &H !'ALL: ..2Ei,k' H$' 
r;orv: I, ei v;oiv: tav 7 

RX DATA (PIN 3) AC CLOCK (PIN 17) 
MAXIMUM: "·'' \1 MINIMUM: -I/.45"V 
RISE: l,rAA M4 FALL: . ·J4.4t ~ 
T/OIV: . ;til V/OIV: IQ vi 

MAX I MUM: t q.g4 v MINIMUM: • /1. ~t;= v 
RISE: ZL 11 '"' FALL: tt2 :,., 14$ 
T/OIV: I I .:. V/OIV: /Q v ) 

D-4 



TEST 0 

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

::~o' EXTENDED DISTANCE DATA CABLE LENGTH: ~L~ 

DATA SPEED: 12 oaa I 

TX DATA {PIN l) TC C~OCK (PIN 15) 
MAXIMUM: 11. 36 v MINIMUM: • 11.14 V MAXrMUM: IQ.U V MINIMUM:- II~ 'i _ 
RISE: 41-S"< .tff !'ALL: 4! 4c.-' Mj 
T/OIV: .Lilli V/OIV: IQVry 

RISE: M4f &fS FAL~: ~.., 
T/DIV: . I ll!tS V/DIV: .1a..:L 

• .. -----, 
I ' - . -1/ I : L . L I 

\ : I \ I -~ . .,. -~ I 

E 
~~·-

~ l 
~----{~\ +--:(~(~ \~L*\ ~1 .~- -/~1 ll-?"9( 1--+J"'!-·- I ( 

'\ \ \ l \ ;r· ~ ~ ':t \ \ I \ 1 ~ 1 
~ ~ - - - = - T ~ ~ 

~--~-..J.. __ ..,__~_ .=. -- J -~~-..... 

RX DATA (PIN 3) RC CLOCK (PIN 17) 
MAXIMUM: ll ,z y MINIMUM: ·II· 45" v 
RISE: U.O,MS !'AL~: .2151 MS 
T/OIV: .1 tttt; V/OIV: tov' 

MAXIMUM: !0.94 V MINIMUM:· II S"6 
RISE: 17 Z1 M1 FALL: 11. i'O w~ 
T/OIV: . I mi V/OIV: tOV/ 

D-5 



TEST 0 

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

EXTENDED DISTANCE DATA CABLE LENGTH: _..~6~$.0~1 ___ _ 

DATA SPEED: 14,400 bo:; 
I 

~ fo 

/' / \ : I \ 
I \ = I 

: 

. 
_i (\ ( \ f\ : ( 
\ If I \ I \ =! - ~ 

~ t-_ 

'l'X DATA (PIN ~) 
MAXIMUM: 11 as- v MINIMUM: • "·4S' " !4,s;.uc 

• IQ V 

RISE: UJ.Z .let$> FALL: 
'1'/0IV: C"D ws V/OIV: 

I 

L \ 
\ I \ -

TC CLOCK 
MAXIMUM: 
RISE: 
'1'/0IV: 

\ 

(\ ( 
v \ I 

-

(PIN 15) 
tq.q v MINIMUM: -!I 0 

"·0 M< FALL: '' ;4 V$ 
S'9 kt< V/OIV: tt2 .,/ 

I 

fo -r--·r--·--
~ --\ ( .. 
l 1 \ : 1 

\ l ~ \ I \ L 
~ 
~ 

: 
: 

I(\ r 1\ r \ ( ~~ 
~ ( \ ("\ r \ / 

I \ I -~ I \ I r- I \ \ I \ I ~ -
L ~ 

I' --
RX DA'l'A (PIN 3) RC CLOCK (PIN 17) 
MAXIMUM: If.~, V MINIMUM: 
RISE: 1 C. !5'4 ~!'ALL: 
'1'/0IV: C5'Q ,,r V/OIV: 

I 

MAXIMUM: ta. 4f4 V MINIMUM:- /1, s·· v 
RIS!: '' ~~ Mt !'ALL: 1.2.. '' IriS 
T /DIV: g Ws V /DIV: to v ' 

) 
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TEST 0 

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

EXTENDED DISTANCE DATA CAB~E ~ENGTH: ---~-5.-0~1 ______ __ 

DATA SPEED: 16 aoa kr?S 
I J 

~ ·-
~ 

\-r-
\ I ~ I I \; 

i\ 
\ I \ ~ I \ ~ I 1\. 

~ 
~· 

~ 

(\ ( ( 1\ I \ f\ (_\ {\ ( \ I 
I ' I 1\ I \I \, ~ -~ ~ 1 \ ;· \ I \I - ~ 

--~- -
~-

" 

TX DATA (PIN l) TC C~OCK (PIN l5) 
MAXIMUM: ll.QxV MINIMUM:·-I/.4s=v MAXIMUM: !Q.94 V MINIMUM: -II. S'b v 
RISE: .Z743 M5 !'ALL: .!~!! . .,'! ~ 
T/OIV: $"0 YS V/DIV: 19 v > 

) 

RISE:. ~ FAL~: 14..a..2 .H$ 
T/OIV: ~ V/DIV: 10 II) 

--. - --I 1\ ~ ( \ 
l \ ~l -~ 

~ 

~ 
~ 

r \ f \ l 1_~ ~ [ \ r l L \ \ I 

~1 lL \ I \ ~ \ ~I ' I l\ L \ l \ 
I" -

L.-. 
, __ _1 -' 

RX DATA (PIN 3) RC CLOCK (PIN 17) 
MAXIMUM: 11. ,, y MINIMUM: 
RISE: ~ !'ALL: 
T/DIV: ~ V/OIV: 

MAXIMUM: IQ,LY MINIMUM: -u.z.,- v 
RISE: IZ.IZ MS !'ALL: II it& M$ 

r ;otv: <D 4f v;otv: ta v' 
I 
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TEST 0 

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

EXTEND!!D DISTANCE DATA CASLE LENGTH: 45"0 I 

DATA SPEED: 

~ 
~ 

v ~ 
~ / 

--
~ 

J ~\ \ -

~ t-

~ 
~-

1\ ( 1\ ( 1\ I \ I \ r. n , \ _\ :\ I\ 
!\I \ I \ I \ I \ I ~ \ I - - - ~ -

-~ 

TX DATA (PIN l) 
MAXIMUM: . II 67 V MINIMUM: • I/.4S" V 
RISE: p 2 I !tU FALL: Z*jftf'+ 
T/OIV: £Q ~ V/OIV: __ _ 

7 

~ - ~ r 
( 1\ : -. 

~. 
~· 

~ 

\ I \ \ \ I \ r \ 
\ I \ I \ I \t \ ~ \ ~ 

I -1 - ~ - ~ 
~ 

RX DATA (PIN 3) 
MAXIMUM: II;¥ V MINIMUM: -J2, Ot 1/ 
RISE: ~ FAL~: u.,'!JM' 
T/OIV: ~ V/OIV: IQV 

D-8 

\ I \1 \ 1 \ -

TC C~OCK (PIN 15) 
MAXIMUM: tau v MINIMUM:~.~ 
RISE: t.l. tJf Uf FAL~: t.t 2$ ,~ 
T/OIV: £? .4f V/OIV: ..illJL_' 

1\ 

\ -

1/' f\ 

\ l 

RC CLOCK 
MAXIMUM: 
RISE: 
T/OIV: 

> 

- l 
1 1 I 
I \ -
I \ I \ 
l l 
-

(PIM 17) 
11 ,Z$"' y MINIMUM: ::....Lt2·-~· v 
ta 1s;Ms !'ALL: I(J {'IJ ~ 
q HS V/OIV: 10 v 1 

' 



APPENDIX E 

OCTOPUS CABLE TEST 
TEST A 



T!!ST A 

CODEX 3eOO/HADAX EIA-PP/CODEX 08 2185/BERTS 

EXTENDED DISTANCE DATA CABLE LENGTH: 500 1 
QCTOPlJ.$ 

DATA SP!!!!O: 1,400 kps 

Clflp~ . . 

r-
i._ 

~ ,.. ,- ~ 
""'"" 

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

....... ...... . .- -..... .... --.'- ..... .... '- '- --
TX DATA (PIH 3) TC CLOCK (PIM 15) 
MAXIMUM: lt:Z·· ~ MINIMUM: -Ia. a l£ MAXIMUM: ~'lt: MINIMUM: - 'f 2 t 
RISE: !!£' JK PALL: ]!;!/•s RISE: za.a Ms PALL: a Zi. • T/DIV: 

, 
V/DIV: T/DIV: ' V/DIV: 

S'oQQ "' s:~ "' ~y K 
) I 

RX DATA (PIM 3) RC CLOCK (PIM 17) 
MAXIMUM: 41.' y MINIMUM: 
RISE: ~PALL: 
T/DIV: ~ V/DIV: 

MAXIMUM: 411 ' v MINIMUM: - 8 S 'I 
RISI: 11 4 ,ttS PALL: 7 f!t >J&i 
T/DIV: S44

1

~S V/DIV: 10 v 
} 

E·l 



TEST A 

CODEX 3d00/HADAX EIA-PP/CODEX DB 2185/BERTS 

!!XT!!NDED DISTANCE DATA CABLE LENGTH: 5'oa' CQJ2eus 

DATA SPEED: 4, eoo bpi 

TX DATA (PIN 2) TC CLOCK (PIN 15) 
MAXIlruM: !4.S v MIMIIMt: 
RISE: "'O f+S rALL: 
T/DIV: UA~W V/DIV: 

I 

MAXIIMt: -r.s v MINIMUM: - 8 8 v 
RISI: e~t.'3 AIL$ r ALL: , . ~ c- ~ 
T/DIV: Z41 'Us· V/DIV: 1 a ; 7 

; 

RX DATA (Pilf 3) 
MAXIlruM: DJ 6 v MilftPIUM: 
RISE: ~ rALL: 
T/DIV: ~ V/DIV: 

RC CLOCK (PIN 17) 
MAXIMUM: ~!.6 v MINIMUM: - 8 S 'i 
RISE: !L4Ms rALL: 64rP.ttS 
T/DIV: g<211luc, V/DIV: IQ v' 

I 

E-2 



TEST A 

CODEX 3d00/HADAX EIA-PP/CODEX DB 2185/BERTS 
I 

EXT!!NDED DISTANCE DATA CABLE t.ENGTH: 50a ?'417JpU$ 

DATA SPEED: 4200 bps 

ou 

TX DATA (PIN 1) 
MAXIMUM: UJ. S II! MINIMUM: 
RISI: 9,6 MS rALL: 
T/DIV: Mf tAt V/DIV: 

I 

RX DA1'A (PIH 3) 
MAXIMUM: !\.4 V MIHIMUM: 
RISE: '!·+ ... ~ rALL: 
T/DIV: goo Li V/DIV: 

I 

·ll2 8. ll 
u .• MI. 

14 'v 

-8.4 v 
141. 
10 v' 

E-3 

'l'C CLOCK (PIN 15) 
PWC;IMUM: fQ L£ MINIMUM: ·La. v 
RISI: H.~- rALL: :z 4.1 itS 
T/DIV: ' V/DIV: IQ J 1.1.'416 ; 

RC CLOCK (PIN 17) 
MAXIMUM: 10 v MINIMUM: • I. 8 v 
RISI: ~ rALL: 7, Z.~ tH 

T/DIV: ~ V/DIV: IQ v 1 



'1'!!S'1' A 

CODEX 3400/HADAX EIA-PP/CODEX DB ~185/BERTS 

EXTENDED DISTANCE DATA CASL&: LENGTH: 

DATA SPEED: 

TX DATA (PIN 2) 
MAXIMUM: 14, I v MINIMtm: 
RISI: ,1.4"' rALL: 
T/DIV: IQO 'w V/DIV: 

I 

CMI 

RX DATA (PIN 3) 
MAXIMUM: ~r,, y 
RISI: !l,5M$ 
T/DIV: 100 \is 

; 

MiliiMUM: 
rALL: 
V/DIV: 

-I() s v 
&3,1"' 

•a'v 

E-4 

TC CLOCK (PIN 15) 
MAXI!Mt: 1· 6 v MINIMUM: - '7. 2. V 
RISI: nc .Hf FALL: &.27 !c( 
T/DIV: IM w V/DIV: IQ v 

RC: CLOCK 
MAXI!Mt: 
RISI: 
T/DIV: 

I 

(Pill 17) 
1·6 y MINIMUM: -8. 8 V 
11, S M& FALL: 8 2 s;~ 
I&~~ V/DIV: ta·v 

; 



TES'l' A 

CODEX 3aOO/HADAX EIA-PP/CODEX DB 3~85/BERTS 

EXTENDED DISTANCE DATA CABLE LENGTH: 5<20 1 
QCTOPV$ 

DATA SPEED: 12 40<2 brx , I 

TX DATA (PIH 2) 
MAXIMUM: 14 I v MINIMUM: - l(lf\t v 
RISE: U,Z,AM PALL: ,a,7 M 
T/DIV: taa W V/DIV: ta 'v 

I 

RX DATA (PIM 3) 
MAXIMUM: "!,' V MilfiPIUM: 
RISE: 1!. B y.s PALL: 
T/DIV: tpa'us V/DIV: 

I 

E-5 

TC CLOCX (PIM 15) 
MAXIMUM: IQ, v MINIMUM: - 6. 8 1· 
RISE: .,, 8 HI PALL: 6. 82. t..: 
T./DIV: '"4 Mf V/DIV: 1a v 

I 

RC CLOCX (PIM 17) 
AAXIMUPI: ~.6 V MINIMUM: - 6. 4. v 
RISE: ~,.,, 4C PALL: 7.2,4: us. 
T/DIV: raq 'w$ V/DIV: 1 a v 

) 



TEST· A. 

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

!!XTENDED DISTANCE DATA CABLE LENGTH: :240 1 
dfTt?Pv:a 

UATA SPEED: 

TX DATA (PIN 3) 
MAXIMUM: ta,·tr v MINIMUM: 
RISI: ~ rALL: 
T/DIV: ~ V/DIV: 

RX DATA (Pilf 3) 

·IQ. R v 
~6.$$ 

' 14 v 

MAXIMUM: ~., v MINIMUM: - B.S V 
RISI: 1 r. s= HS. rALL: j,a ,H$. 
T/DIV: '"D '"" V/DIV: 1o'v ; 

E-6 

TC CLOCK (PIN 15) 
MAXIMUM: Ja !( MINI PlUM: • q .1. , 
RISI: ttl 1 M FALL: ' z1 e-< 
T/DIV: #'4 ;., V/DIV: IC II 

I 

RC CLOCK (PIH 17) 
MAXIMUM: ta V MINIMUM: ·t8 v 
RISI: ~FALL: Z.tZ,ri 
T/DIV: ..u,-. V/DIV: ta y 



TEST A~----

COOEX 3aOO/HAOAX EIA-PP/CODEX DB 2185/BERTS 

EXTENDED DISTANCE DATA CABLE L!!NGTH: 5()0 1 4CWPU:, · 

DATA SPEED: kt"H! 
I 

TX DATA (PIN 2) 
MAXIMUM: IQ. 8 V MINIMUM: -1/.l, v 
RISI: ,4 4 Mf FALL: Sl. g .H$ 
T/DIV: %9 M V/DIV: 14 _? ; 

RX DATA (PIN 3) 
MAXIMUM: I 0.4 y 
RISI: $t7 M 
T/DIV: 5'0 ')I$ 

) 

MINIMUM: -1 l.z_ v 
fALL: .'$1 S" ~ 
V/DIV: tO~ 

E-7 

TC CLOCK (PIN 15) 
MAXIMUM: u;,a y MINIMUM: - ;1.2 v 
RISI: tQ.s;M FALL: '6.$ .u 
T/DIV: 1'Q ... V/DIV: IQ .; 

RC CLOCK 
MAXIMUM: 
RISI: 
T/DIV: 

' 

(PIN 17) 
14 0 y MINIMUM: - q. 6 
1..&. I iK r ALL: 7. 5""'1 ... 
SQ 44 V/DIV: 10 y I 

; 



APPENDIX F 

OCTOPUS CABLE TEST 
TEST B 



T!!ST 8 

CODEX 3eOO/HAOAX EIA-PP/CODEX DB 2~~~,-­

!!XTENO!!D DISTANCE OAT~ CABLE LENGTH: 500 1 OQ??pucz 

DATA SPEED: 

,_.... 
1-

1-
._ 

11"'1 ,... ,- ,_ 

1-

.. -- 1- -"""" 

TX DATA (PIN l) 
MAXIMUM: 10,8 v PIINIMUM: 
RISI: !R,q us. fALL: 
T/DIV: 5M ilf V/DIV: 

) 

ax DATA ( PIN 3 ) 

\--

..... r-1 ~ 

1--'- 1- .... 

- IQ fl V 
M.g. MS 
'0 ,/ 

MAXIMUM: ID. Q y MINIMUM: - g. b V 
RISI: 17.4 y.) fALL: .., Q u.s 
T/DIV: S"Qc2'WA V/DIV: IQV) 

I 

F-1 

- 1"""1 """' ~ ,.... ~ 

--~ ... '-

TC CLOCK (PIN 15) 
MAXIMUM: ~,, V PIINIMUM: • B 8" 
RISI: 10 ?.'46 FALL: ak.J HS 
T/DIV: ,.aa' tu V/DIV: 1 a ll 

I 

RC CLOCK 
MAXIMUM: 
RISI: 
T/DIV: 

(PIN 17) 
!'.t, V PIINIMUM: - g. S( v 
JI • .J HS FALL: 7. 24 ~ 

'fCO 
4

,tH V/DIV: IQ y 
I 



TE S'l' a•--
COO~X 3600/HADAX EIA-PP/COD~X OB 2185/BERTS 

~XTEND~D.DISTANCE DATA CABLE LENGTH: I 
50o oemeV5 

DATA SP~ED: 4.aaa bos 
' ' 

,. I" 

TX DATA (PIN 1) 
MAXIMUM: 11. Z. v MINIMU": 
RISI: ,n, w FALL: 
T/DIV: 1'40 'u~ V/l)IV: 

I 

F- ,__ ,.-

1-

"""' 
._ 

"" 

"" 

RX DATA (PIN 3) 
MAXIMUft: !Q v MINIMUM: 
RISI: 16 !' 4U fALL: 
T/DIV: "'4 ~t V/DIV: 

) 

,. ,. 

-IQ 8 V 

¥·:?;"* 
IQV 

.-

~ 
...__ 

• 

"' i 

.. I. ... \o 
~ 

·&4 v 
rz:a M 
IQV 

,. ~ ,. ,. 

TC CLOCK (PIN 15) 
MAXIMUft: 144 V ·MINIMUM: - fi S v 
RISI: tQ., +tt FALL: 6. Z! (.(s, 
T/DIV: 5M 'Mf V/DIV: tQ ti 

> 

,-- ,....... 

l '-

~ .. 

ij J'" 
RC CLOCK 
MAXI MUtt: 
RISI: 
T/DIV: 

(PIN 17) 
~., y MINIMUM: - S 4 V 
1S,z .w r~L: s. :;z ws 
~,~;* V/DIV: IQ d 

I 

F-2 



TEST 8 

CODEX 3600/HADAX EIA-PP/CODEX DB ~~85/BERTS 

EXTENDED DISTANCE DATA CABLE ~ENGTH: 500 OCTOPU$ 

DATA SPEED: 4l00 bps 

CMigrod ~ . 
\.._ 

;:- ,... 
~ !"" r"' M ~ ~ ,- r"' r'l ,... ~ ,.., 

~ 

~ ~ ~ ~ '- """" ... '- ~'-' - """"' 1.. 
... .... .... 

TX DATA (PIN 1) 
MAXIMUM: !12. V MINIMUM: 
RISE: $&.;\ MS rALL: 
T/DIV: gao ~S V/DIV: 

I 

~ P-

~ ~ 

"--r-

l"" ,... ,.. ,.._ ,... r"' ,.... 
"" 

TC CLOCK 
MAXIMUM: 
RISI: 
T/DIV: 

,_... ,.,..-

~ ,__, 

~ 
,..... ,.. ,... 

(PIN 15) . 
10 a v MINIMUM: - G E . 

q.SS us FALL: 6 87 u 
1M Z.. V/DIV: ;c r1 

) 

,.. 
~ ~ 

'-'" l..oj """ '- '-"'1 w '- ~ w ~ ~ ~ - -. 

RX DATA (PIN 3) 
MAXIMUM: !Q.Q y MINIMUM: 
RISI: ~fALL: 
T/DIV: ~ V/DIV: 

-8 a v 
7.1£ MS 
1av 1 

F-3 

RC CLOCK 
MAXIMUM: 
RISI: 
T/DIV: 

(PIN 17) 
.,, ' v MINIMUM: - 8 6 V 
ta,, V fALL: 7 1S" 11 
goo Jof' V/DIV: JQ v 

I 



TEST 8. 

CODEX 3400/HADAX EIA-PP/CODEX DB 2~85/BERTS 

EXTENDED DISTANCE DATA CABLE LENGTH: 5QQ 1 
OCTQPCI$ 

OATA SPEED: 

TX DATA (PIN 1) 
MAXIMUM: II 2 v MINIMUM: 
RISE: ~ rALL: 
T/DIV: ~ V/DIV: 

RX DATA ( PIM 3 ) 
MAXIMUM: 10 v MINIMUM: - 8 V 
RISE: !L!' M4 rALL: 7. "' 1.1.( 
T/DIV: !QO J.S# V/DIV: IQ v' 

) 

F-4 

TC CLOCK (PIM 15) . 
MAXIMUM: 10 II MINIMUM: • S' :? v 
RISE: ~FALL: J\q4 :t$ 
T/DIV: ~ V/DIV: tO v' 

RC CLOCK 
MAXIMUM: 
RISE: 
T/DIV: 

(PIM 17) 
IQ.4 y MINIMUM: • 8 88 v 

11, z, ,W rALL: 7 'f ++1 
IQQ;t64 V/DIV: IQ 

1v 
I 



TEST B 

CODEX 3400/HAOAX EIA-PP/COOEX 08 2185/BERTS 

EXT!!ND!!D DISTANCE DATA CAB~E I.!!NGTH: 5'00 1 
0C.TOP!!S 

DATA SPEED: 12 aaa hDs 
I I 

CHI 

TX DATA (PIM 1) 
MAXIMUM: /0, S V MINIMUM: 
RISE: .te,S' U$ FALL: 
T/DIV: !AQ Ht V/DIV: 

I 

RX DATA ( PIH 3) 
MAXIMUM: tQ 0 V PIIHIMUM: 
RISI: 1 L$" Mf FALL: 
T/DIV: . IQQ ;., V/DIV: 

) 

-10,8 v 
,,, 6 ''" ' IQ V 

•8,4Q v 
7,4{J" M' 

It? v 

F-5 

TC CLOCK (PIM 15) 
MAXIMUM: tO \1 MINIMUM: 
RISE: 1 ~~*" FALL: 
T/DIV: IQQ ,U,$ V/DIV: 

I 

-e av 
6, O.l. U$ 
IQ V 

RC CLOCK (PIH 17) 
MAXIMUM: 14 Q y PIIMIMUM: .. S. 4 V 
RISI: ~FALL: q,p M4 
T/DIV: .l!JA.}A V/DIV: 10 v 1 



TEST B 

CODEX 3d00/HAOAX EIA-PP/CODEX DB ~185/SERTS 

EXTENDED DISTANCE DATA CABLE LENGTH: 
I soo ocro eu.s 

DATA SPEED: 

.----------------......-.....----

TX DATA (PIH 3) 
MAXIMUM: 1a.s ~ MIHIMUM: 
RISI: S£.2 Aott rALL: 
T/DIV: ' V/l)IV: 1M) ... 

) 

RX DATA ( PIH 3) 
MAXIMUM: .,, ' II MIHIMUM: 
RISI: IA,L MS rALL: 
T/DIV: 104 ju V/DIV: 

; 

.. ta. s ~ 
,g Z M~ 

' IQ v 

F-6 

TC CLOCK 
MAXIMUM: 
RISI: 
T/DIV: 

RC CLOCK 
MAXIMUM: 
RISI: 
T/DIV: 

(PIH 15) 
IQ ~ MIHIMUM: - ~· ~ 'I 
II·' w:a FALL: Z Z1 !1~ 
tea' w~ V/DIV: IQ v 

) 

(PIH 17) 
'0·0 v MIHIMUM: - S. 4 V 
10~£ .ttt PALL: 7. S" t!.£ 
'PP ~~ V/DIV: 1 a v 

I 



TEST B----

CODEX 3600/HAOAX EIA-PP/COOEX DB ~185/BERTS 

EXTENDED DISTANCE DATA CABLE LENGTH: fi()0 1 OGrt2Plat 

DATA SPEED: 

TX DATA (PIN l) 
MAXIMUM: !4 s v 
RISE: ,,7 Ml 

' T/DIV: ftJ l~t 
) 

MINIMUM: 
!'ALL: 
V/1)IV: 

-tq, 6 v 
cC4if., Wi 

I 
'<2 v 

TC CLOCK 
MAXIMUM: 
RISE: 
T/DIV: 

(PIN 15) 
tq.a v MINIMUM: - li. Sv 
"·4 ,Hf !'ALL: z . ., HS. 
5'"6 .~~ V/DIV: 10 .J ; 

~----- ~-----·--- -·-, 

RX DATA (PIN 3) RC CLOCK (PIN 17) 
MAXIMUM: ~-' ~ MINIMUM: 
RISE: ~!'ALL: 
T/DIV: ·.u.rn- V/DIV: 

-A. 4 v MAXIMUM: 10 Q y MINIMUM: -8 fS V 
RISE: ~ l'ALL: t1 wl *" 
T/DIV: ~ V/DIV: ta v' 

F-7 



TEST B 

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

EXTENDED DISTANCE DATA CABLE LENGTH: ::-:-:a I ... ,. -::::!..~~ u, ~ i? e (I'$ 

OATA SPEED: t~. 2ao be.s 
; J 

TX DATA ( PIN l ) . 
MAXIMUM: 1(). S V MINIMUM: 

TC CLOCK (PIN 15) 
MAXIMUM: 14 II MINIMUM: - e1 · 

RISE: ~fALL: 
T/DIV: ~ V/DIV: 

RISE: II c M' FALL: "..:g.,. 
T/DIV: 34,4.s V/DIV: ·C I 

RX DATA (PIN 3) RC CLOCK (PIN 17) 
MAXIMUM: ~-' v MINIMUM: • g.g Y 
RISE: ~ fALL: 6·1 :5" w. 
T/DIV: ~ V/DIV: rQ J 

MAXIMUM: ,. ' y MINIMUM: - 8 4 w 

RISE: ~ fALL: A 4£ ~ 
T/DIV: ~ V/DIV: tO V 

F-8 



APPENDIX G 

OCTOPUS CABLE TEST 
TEST C 



TEST C 

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

EXTENDED DISTANCE DATA CABLE LENGTH: 500
1 0vTVPU5 

DATA SPEED: z,aoo bps 

. 

-

- - --. 
71' 

TX DATA (PIN 2) TC CLOCK (PIN 15) 
MAXIMUM: G}.S V MINIMUM: - B ;3 V 
RISE: ~6~~ FALL: .2.2'tMs. 
T/DIV: .:..._ rfl _ V/OIV: 1 a 11 1 

MAXIMUM: 11.25' y MINIMUM: -11.&8 V 
RISE: 4.09 M' FALL: 4-07 ~ 
T/DIV: .2 ms V/DIV: 10 J 

"' ~ -
-

~ 

~ 
r 

-: 

RX DATA (PIN 3) 
MAXIMUM: l.L.k'U MINIMUM: -12.08 V 
RISE: ~·SV'S FALL: 3.4~ M$-
T/DIV: . z ~ V/OIV: 10 v1 

RC CLOCK (PIN 17) 
MAXIMUM: 12.50 V MINIMUM: -II. B8v 
RISE: .3,5"' .U~ FALL: ~~ 
T/DIV: .g rns V/DIV: .J.Io!O'-YL---

G-1 



TEST C 

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

EXTENDED DISTANCE DATA CABLE LENGTH: ?00 1 OG:T]P\JS 

DATA SPEED: _4
1
800 bps 

-

~ 

1 

"" .....-

TX DATA (PIN 2) TC CLOCK (PIN 15) 
MAXIMUM: ~ . ..PI..\L. MINIMUM: - 11.7p V 
RISE: 4 0 us. FALL: 3 S"9 tf<a 
T/DIV: . 1 gt{i V/DIV: !OV7 

MAXIMUM: IL&SV MINIMUM: =lL._~A.;L 
RISE: 4.J.a,&!f. FALL: J$../t}-«5. 
T/DIV: . 1 m·s V/DIV: ...J..Q.....IL __ 

. 

1-
~ 
~ 
~ 

. 

- ~- - -
~ 

RX DATA (PIN 3) RC CLOCK (PIN 17) 
MAXIMUM: 0!.49 V MINIMUM: - S. 64 V 
RISE: 2;1ijfS FALL: · g.~:,g U$ 
T/DIV: .· V/DIV: !QV1 

MAXIMUM: J2. Sf II MINIMUM: ..:J2.J 'i.JI 
RISE: 2,8<illS FALL: ~2....JJ.s 
T/OIV: . I n V/DIV: JOV 1 

G-2. 



TEST C 

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

I 
ExTENDED DISTANcE DATA cABLE LENGTH: 5oo ocroeus 
DATA SPEED: q,b{)() laps 

-
r 

TX DATA (PIN 2) 
MAXIMUM: 10 4=2. v MINIMUM: 
RISE: 2 2.4.M5 FALL: 
T/OIV: S'O U$ V/OIV: 

I 

t: 

~ 
~ 

\ 
~ 

~ 

~ 

-- r-- - r- -

-9.33 v 
2 5'4 JC$ 

I 10 v 

... 
-: -... 

~. 
.. 

T~ CLOCK 
MAXIMUM: 
RISE: 
T/DIV: 

l 
l 
I 

! 

' .............. 
: I 
~ . -- ·t 

! 

~ I 

(PIN 15) 
11.5".1LJL MINIMUM: :...JJ-88JI 
~.2.~ FALL: 4-24= us 
~)IS- V/OIV: 10111 

- - _._ - -

RX DATA (PIN 3) 
MAXIMUM: ,11. '7 v MINIMUM: 
RISE: AbJi,MS FALL: 
T/OIV: S'O !rt$ V/OIV: 

I 

: I -
-11,76 v 
,3.~ us 
roy' 

G-3 

RC CLOCK (PIN 17) 
MAXIMUM: ~o_L MINIMUM:=Jl~ 
RISE: 4..42. AAS FALL: ~ 
T/DIV: .5/J Hs V/DIV: JQj__ 

I 



TEST C 

COD~X 3600/HADAX EIA-PP/CODEX DB 2185/BERTS 

EXTENDED DISTANCE DATA CABLE LENGTH: 500
1 

Qa7VPUS 

DATA SPEED: 1.2
1 
000 612? 

l 

.... 

~ 

TX D~TA (PIN 2) 
MAXIMUM: 10 II V 
RISE: 2 3! HS 
T/DIV: $'0 f..s 

I 

l.t. 

RX D~TA (PIN 3) 

~ ~ 

~ 

~ 

~ 
~· 

p;. .... 
~ 

~ 
~ 
~ ,....._ - --=-. 

MINIMUM: ·8.33 V 
FALL : 2. S'".Z Mf 
V/DIV: 10 Y1 

~ 
..... 

~ 
to 
+-

~ 

~ 

~ 

~ 
~ 
+ - - -~ 
~ 

M~XIMUM: -~ MINIMUM: -12.70 v 
;.7~ MS 
Ia v' 

RISE: 4l!z t}IS. FALL: 
T/DIV: Sa 'us V/DIV: 

I 

G-4 

-
TC CLOCK 
MAXIMUM: 
RISE: 
T/DIV: 

.I 

RC CLOCK 
MAXIMUM: 
RISE: 
T/DIV: 

__. -.;;;;iiiii 

(PIN 15) 
Jl.5"-.\l MINIMUM: .·IL 88J 
3.16 M$ F~LL: J81,~ 
$"c2 f.ts. V/DIV: 1 a .i 

I 

~ -
(PIN 17) 
I~ 24 V MINIMUM: -ll.J.O_y 

4. 2.~ .Ui FALL: .lD ~ 
S"O ..fs. V/DIV: JQY.~~ 

I 



TEST C 

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

EXTENDED DISTANCE DATA CABLE LENGTH: 500 1 OCIVPU$ 

DATA SPEED: ltJ,2.00 tJp$ 
I I 

~-

1 ( 
\ 1/ -

TX DATA {PIN 2) 
MAXIMUM: 10.42. V MINIMUM: 
RISE: 2.14- J1S FALL: 
T/DIV: 2~k,s. V/DIV: 

I 

..... 

\ J 

i 
RX DATA {PIN 3) 
MAXIMUM: 12. 4. y MINIMUM: 
RISE: ~ FALL: 
T/DIV: ~ V/DIV: 

I 

\ ~ 
\ '" 

'" 

\ !: 

\ 

\ I ~ 
-~ ~ 

-e 01 v 
.2..<;4-itS 

10 v 

'" 
'" ~ 
1-

\ ~ 
~ 

'" 
'" 
! 

I ~ 

'" - ~ 

~ 

-12 oev 
,, 8 /,(,{ 

10 
7v 

G-5 

--

r 
] 

( 
1\ 7 -

TC CLOCK 
MAXIMUM: 
RISE: 
T/DIV: 

1 
17 

1/ 
\ 1/ 

\ 
\ 

r--

{PIN 15) 
lJ...i5 V MINIMUM:- II 88 v 
4 Zf M$ FALL: 4.4=3 HS 
UJ ~S V/DIV: 10 V 1 

I 

\ 

\ I 

RC CLOCK (PIN 17) 
MAXIMUM: 13 41J. V MINIMUM: ~..£jf 
RISE: ~ FALL: ...ib£Jf) 
T/DIV: ~ V/DIV: tOV I 



APPENDIX H 

PAMRI WITH·LIVE DATA 



DMN EQUIPMENT/PAMRI INTERFACE 

150 FEET EXTENDED DISTANCE DATA CABLE 

LIVE RADAR DATA OF 2•00 bps' 

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

31-0et-91 
3:58:21 

Moin Menu 

1\ 

l -

·~ 
·~ 

-~ 
~ 
-~ 

-~ 
~ 
: 
: 
~ 

;I 

·; 
~· ~ 
~ 

-

?orcmetars c 0.00 f.'S, 1 . 99200 mal /968 pts 
Sovree maximum 10.42 v period - --

minimum -9.26 v width 419 . '13 f.'S 
mean 5.557 v rise 4./1 f.'S 
sdev 6.938 v Poll 2.65 f.'S 
rms 8.889 v de loy 831.3/ J.&S 

Otl o.ov oc ....r-L 
Otl '1 Vt• 
012> 1. v,.. 

H-l 

LeCrQY 

Chon 1 
.2 ms 10 v 
Chon 2 
.2 ms >10 V 



DMN EQUXPMENT/PAMRI INTERFACE 

350 FEET EXTENDED DISTANCE DATA CABLE 

LIVE RADAR DATA OF 2~00 bps 

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

31-0ct-91 
0:05:08 

Moin Manu 

Parameters 
Source 

I 

J 

I' 

maximum 
minimum 
mec~n 

sdav 
rms 

Ott. o.ov oc 

.: 
: . l .: 

' -~ 
~ 

~ 
. -~ 
-~ 
~ 
~i ,._, 

i r 1/ F1_ 
~· 1 
~ 

~ 
~ 

( -200 . 00 J.lS , 1.79200 msl 7968 pts 
9.80 v period - - -

-8.95 v widt.M 1 . 2-4-209 ms 
2.61~ v r:.se 29.56 J.lS 
7.945 v Fell 16.55 J.lS 
8.363 v delay 0. 84 J.lS 

_r-"_ 
041. 1. V~• 
012>\V~• 

H-2 

LeCroy 

Chant 
.2 ms tO V 

0'1on2 
.2 ms >tO 'I 



DMN EOUIPMENT/PAMRI INTERFACE 

550 FEET EXTENDED DISTANCE DATA CABLE 

LIVE RADAR DATA OF 2400 bps 

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

31-0ct-91 
2:52:34 

Main Manu 

Parameters 
Source 

II\ 

maximum 
minimum 
mec:Jn 
sdev 
nna 

-~ 
~ 
-~ 
-~ 
~ 

; .. :, 
: 
: 

. l ._.. 

~ :: 

c 0.00 ~·· t .99200 mal 7968pts 
tO. 11 V period - - -
-9.58 v width t .25412 ms 

-1.543 v T"iS8 t3. 05 j.&S 
8.tt1 v Pall '.81 ~· 
8.256 v delay +13.+6 ~· 

Oi\ 1 VA• 

LsCrQY 

Chant 
.2 ms .. ,.. . ~ . 
Chan2 
.2ms>::. 

Qtl 0.0 V DC 012> 1 VA• ---

H·3 



OMN EOUIPMENT/PAMRI INTERFACE 

800 FEET EXTENDED DISTANCE DATA CABLE 

LIVE RADAR DATA OF 2•00 bps 

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

31-0ct-91 
2:12: 0~ 

Moin Manu 

" 

, 
ll 

-~ 
-~ 

'" -~ 
~ 

~ 
~ 
~ 
~ 

~ I 
~ 
~ 

I 

~ 
'" 

LeCrgy 

._ 

Chont 
.2 ms 10 'J 

Parorneters C 0 . 00 JJS, 1 . 99200 msl 7968 pts Chon 2 
Source maximum 

minimum 
mec:r'\ 
sdev 

-----rms 

CM1 0.0 v cc 

10 . 1 t V per 1 od • - - . 2 ms > 1 C • 
-9.26 V width ~21 .4-0 JJS 
5. ~18 V rise t~. 62 JJS 
6. 844 V Fell 8.12 JJS 
8 . 729 V delay 829 . -1-3 J.LS 

011. 1. Yli• 
Oi2> 1. v li. ----

H-4 



DMN EQUIPMENT/PAMRI INTERFACE 

1650 FEET EXTENDED DISTANCE DATA CABLE 

LIVE RADAR DATA OF 2•00 bps 

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

31-0ct-91 
3:27:4-2 

Main Mer'lu 

' 

~~ 

-~ 
~ 
~ 
~ . 
: 

: 
: 

··:· . 
: 
;; 

•I 

~· 
~ 

.. 
-~ .. 

L.eCrgy 

I-

O'lant 
.2 ms 10 v 

Pa~omete~s [ 0 . 00 JJ.S, t . 99200 mel 7968 pts Chan 2 
Sou~c• maximum 

minimum 
rnecn 
sdev -----""". 
Oft o.o v oc 

10.11 V period - - - .2 ms >10 \f 
-9.58 V width 4-19.52 JJ.S 
5 . 4-24 V ~ isa 7 . 26 J.&S 
6.892 V Pall 4.17 JJ.S 
8 . 770 v delay 831 . 02 IJS 

Ott 1. Vll• 
CHZ> 1. VI• ----

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) 

~ 
~ 

It"' 
~ 

,..,.-
~ 

I ~ .... I 

T ~ 
~. I 

~· 

-~ 

-
-
: . Chon1 

.2ms 
( -560 . 00 fJ.S' 1.22275 msl /131 pts Chon 2 

moximun 9.8 v period - - - .2 ms 
minimum -11.8 v width 834.34 1-iS 
meon -1.53 v rise 24.61 1-iS 
sdev 9.88 v Poll 22.93 1-iS 
rms 10.00 v delay -0.59 J.&S 

[ -560.00 1-iS, 1.22275 msl 7131 pts 
maximum 9./ V period Jll. 416.81 1-iS 
minimum -11.2 V width JIA 208.55 1-iS 
mean "v -0 . 62 V rise JIA 12 . 70 fJ.S 
sdev "v 9. 63 V Pall" JIA 13. 11 1-lS 
rms "v 9.65 V delay -418.481-ls 

H-6 

10 v 

10 v 



OARS - Quick Analysis of Radar Sites 
Codex 3600/Codex 2185 08/EIA-PP/PAMRI 

1 s:a' Extended Data Distance Cable length: 

EXPECTED ACTUAL 

BE CON 
SCANS I I 2l I 
BLIP/SCANS <95, ~f:H\: 
SCH-Rf!INFOR ll<S0/60' 

61 "" TCT COLL PCT 1)<70/80, ~~-i 
AZ-SPLIT >.a ll 

RNG-SPLIT >.2, () 

RING-AROUND >.5, , 
REFLECTIONS >.2, n 
CODE ZEROES >.5, 11 

MODE 3/A REL <97, I CO C 
MODE 3/A/VAL <97, ICC 0 
MOD! C REL 2)<97/96, ~a a o 
MOD! C VAL 2 )<96/9U ~~-::2 
MOD! C SCANS Ill~ 
RNG D!V >Oil a£a 
AZ D!V >2.0 1.~ 

LOG/NML 
SCANS IQIO 
BLIP/SCAN 5:~.:z 
COLL PCT <75, IQQ,C 
AZ-SPLIT 1<70/80,. . 0 

RNG-SPLIT >2.0 n 
MTI 

SCANS 1~1 
BLIP/SCANS 3)<65/50, ~~.J 
COLL PCT 1)70/80, 1oo a__ 
AZ-SPLIT >.n 1'1 

RNG-SPLIT 1)6/3, f) 
COLLIMATION 

MTI RNG !RR >0.8 Q 
NPIL RNG !RR >0.8 :t Ql 
'1'0'1' RNG !RR >0.8 :i I Q I 
lftl RNG ERR >2.0 -· -Pft"I AZ ERR >2.0 :t~IJ 
'1'0'1' AZ !RR >2.0 : a,. a 

P! V!RU'ICATION 
tl RNG !RROR >Oil 
tl AZ !RROR >2.0 
tl PCT R!L <80, Q 
11 RNG !RROR >0/l 
U AZ !RROR > 2. 0 
U PCT R!L <80, 
tl RNG !RROR >0/1 
t3 AZ ERROR >2.0 
13 PCT R!L <80, 
U RNG !RROR >0/l 
U AZ ERROR <2.0 
U PCT REL <80, 

TOTAL TRACKS 1a 
SCH/BCN CHANNEL ~'~ 

H-7 



OARS - Quick Analysis of Radar Sites 
Codex 3600/Codex ~185 DB/EIA-PP/PAMRI 

~s:a' extended Data Distance Cable length: 

EXPECTED ACTUAL 

BE CON 
SCANS £~~i: 
BLIP/SCANS <95, ~fl.~ 
SCH-REINFOR 1)<50/60, (:a,Z, J 
TCT COLL PCT 1)<70/80, g~, ~ 
AZ-SPLIT >.n (') 

RNG-SPLIT >.a (') 

RING-AROUND >.5, I 
REFLECTIONS >.l. !2 
COD! ZEROES >.5, (') 

MOD! 3/A REL <97, IQQ Q 
MODE 3/A/VAL <97' g~ ~ 
MOD! C R!L 1)<97/96, I CQ,Q 
MOD! C VAL l )<96/9U 99' MOD! C SCANS I.Z.SS:: 
RNG D!V >0/1 aia 
AZ O!V >l.O I, gs: 

t.OG/NML 
SCANS t:.aa 
BLIP/SCAN 

~:~ COLL.PCT <75, 
AZ-SPLIT 1<70/80,. f'l 

RNG-SPLIT >l.O I 
MTI 

SCANS ~~ 
BLIP/SCANS 3)<65/50, ~I 
COLL PC'l' 1)70/80, tQQ Q 
AZ-SPLI'l' >.l. f'l 

RNG-SPLI'l' 1)6/3, n 
COLLIMATION 

M'l'I RNG !RR >0.8 a 
NML RNG ERR >0.8 ,QI 
'1'0'1' RNG !RR >0.8 Ql 
fft'I RNG !RR >2.0 
fft'I AZ !RR >2.0 - ~.Q 
'1'0'1' AZ !RR >2.0 -~ Q 

P! VERIFICATION 
tl RNG ERROR >0/1 
tl AZ !RROR >~.0 

tl PCT R!L <80, Q 
tl RNG !RROR >0/1 
t2 AZ !RROR >2. 0 
t2 PC'l' R!L <80, c 
tl RNG ERROR >0/1 
t3 AZ ~RROR >2.0 
t3 PCT R!L <ao• 
U RNG ERROR >Oil 
U AZ ERROR <l.O 
U PC'l' R!L <eo• 

TOTAL TRACKS .za 
SCH/BCN CHANNEL .:l'ea 

H-8 



OARS - Quicle Analysis of Radar Sites 
Codex 3600/Codex 2185 DB/EIA-PP/PAMRI 

52a' Ex~ended Data Distance Cable length: 

EXPECTED ACTUAL 

6ECON 
SCANS &z:u;. 
BLIP/SCANS <95, ~f ~ 
SCH-R!INl"OR 1)<50/60, =1-Q 
TCT COLL PCT 1)<70/80, ~9 J 
AZ-SPLIT >.2. () 

RNG-SPLIT >.·n n 
RING-AROUND >.5, ('} 

REFLECTIONS >.l. Q 
COD! ZEROES >.5. Q 
MODE 3/A REL <97' ~9.~ 
MODE 3/A/VAL <97, ae i 
MOD! C R!L 2)<97/96, ~~.~ 
MODE C VAL 2)<96/9U 9~.~ 
MOD! C SCANS J! :z ~3 
RNG D!V >0/1 ot~ 
AZ D!V >2.0 I. J~ 

LOG/NML 
SCANS .:"'~~ BLIP/SCAM 6Q, s 
COLL PCT <75, ~~.i 
AZ-SPLIT 1<70/80, _ll 
RMG-SPLIT >2.0 n 

MTI 
SCANS 2:1~ 
BLIP/SCANS 3)<65/50, ~~ 1 
COLL PC'l' 1)70/80, ~~.,-
AZ-SPLI'l' >.2. Q 
RNG-SPLIT 1)6/3, Q 

COLLIMATION 
l1'1'I RNG !RR >0.8 -.QL 
NML RNG !RR >0.8 - Ql 
!0'1' RNG !RR >0.8 -. Ql 
lftl RNG ERR >2.0 :t ,,Q 
"'1 AZ !RR >2.0 - z. 'l 
!0'1' AZ ERR >2.0 - .s: 

P! VERIFICATION 
t1 RNG ERROR >O/l 
tl AZ ERROR >2.0 
t1 PC'l' R!L <80, a 
tl RNG ERROR >0/l 
tl AZ ERROR . >2.0 
U PC'l' REL <80, Q 
t3 lUfG !RROR >0/1 
t3 AZ eRROR >2.0 
13 PCT R!L <eo• 
U RNG ERROR >0/1 
U AZ ERROR <2.0 
U PCT R!L <eo• 

TOTAL TRACKS ~~ 
SCH/BCN CHANNEL --.£t~ti 

H-9 



... 

QARS - Quick Analysis of Radar Sites 
Codex 3600/Codex 2185 DB/EIA-PP/PAMRI 

aaa' Ex~ended Data Distance Cable leng~h: 

EXPECTED ACTUAL 

BE CON 
SCANS 2l~S::: I 
BLIP/SCANS <95, 'i~- 2. 
SCH-REINFOR l)<S0/60' 1!2S:: :z 
TCT COLL PCT 1)<70/80, 9~ :2 
AZ-SPLIT >.2, 11 

RNG-SPLIT >.2, 1'1 

RING-AROUND >.5, 11 

REFLECTIONS >.n n 
COD! ZERO!S >.5, (\ 

MODE 3/A R!L <97, !::!:~ ~ 
MOD! 3/A/VAL <97, ~~ ~ 
MOD! C R!L 2)<97/96t ~~~9 
MOD! C VAL l )<96/9U ~~I"= 
MOD! C SCANS ~~~2.. 
RNG D!V >0/l Q'Q 
AZ D!V >l.O I 3.2...: 

LOG/NML 
SCANS l.Sl.6 
BLIP/SCAN b.:i..:z 
COLL PCT <75, 9~1:z 
AZ-SPLIT 1<70/80, " RNG-SPLIT >l.O ;., 

MTI 
SCANS 6 ?lS: 
BLIP/SCANS 3)<65/50, 291~ 
COLL PCT 1)70/80, 9!11:::1 
AZ-SPLIT >.n (\ 

RNG-SPLIT 1)6/3, 1\ 
COLLIMATION 

l1TI RNG !RR >0.8 -I Ql I NML RNG !RR >0.8 ~ 
TO'f RNG !RR >o. a 1\ 

liftt RNG ERR >l.O :t ?~. Q 
I 

Pl'ft AZ !RR >l.O -·~ 
I 

TO'f AZ !RR >l.O -; I:Z 
P! VERIFICATION 

t1 RNG ERROR >Oil 
tl AZ !RROR >2.0 
tl PCT R!L <SO' c 
t1 RNG ERROR >Oil 
t2 AZ ERROR >2.0 
U PCT R!L <80, 0 
t3 RNG !RROR >0/l 
t3 AZ ERROR >2.0 
13 PCT R!L <80, 
U RNG ERROR >Oil 
tt AZ ERROR <l.O 
U PCT R!L <80, 

TOTAL TRACKS ~~ 
SCH/BCN CHANNEL d:~e:. 

H-10 



OARS - Quick Analysis of Radar Sites 
Codex 3600/Codex 2185 DB/EIA-PP/PAMRI 

L't:;()l Ex~ended Data Distance Cable leng~h: 

EXPECTED ACTUAL 

BE CON 
SCANS SfP: 
BLIP/SCANS <95, !:1~ i. 
SCH-REINFOR ll<50/60' ~e s: 
TCT COtL PCT_ 1)<70/80, IQQ 0 
AZ-SPLIT >.n 1\ 

RNG-SPLIT >.a () 

RING-AROUND >.5, _1l_ 

REFLECTIONS >.n 0 
COD! ZEROES >.5, _n 

MOD! 3/A R!L <97, lCO g 
MOO! 3/A/VAL <97, IQQ,Q 
MOD! C R!L 2)<97/96, IQC Q 
MOD! C VAL l )<96/9U ~~.s: 
MOD! C SCANS sse 
RNG D!V >0/1 Q'Q 
AZ D!V >l.O £ • .1.2 

t.OG/NML 
SCANS s~:z 
BLIP/SCAN ~~ .to 
COLL PCT <75, IQQ·Q 
AZ-SPLIT 1<70/80, I] 

RNG-SPLIT >l. 0. l.l 
MTI ' 

SCANS J.:; 
BLIP/SCANS 3)<65/50, 63· ~ 
COLL PCT 1)70/80, IQQ,Q 
AZ-SPLIT >.n a 
RNG-SPLIT 1)6/3, Q 

COLLIMATION 
MTI RNG !RR >0.8 (l 

NPIL RNG !RR >O.e Q_ 

TO'f RNG !RR >O.e a 
fftl RNG ERR >2.0 
M'l AZ !RR >2.0 
'1'0"1' AZ !RR >2.0 

P! VIRIFICATIOM 
tl RNG ERROR >0/l 
tl AZ !RROR >2.0 
tl PCT R!L <eo• Q 
tl RNG !RROR >0/l 
U AZ !RROR >2.0 
U PCT REL <eo• a 
t3 RNG ERROR >Oil 
t3 AZ ERROR >2.0 
t3 PCT REL <80, 
U RNG ERROR >0/l 
U AZ ERROR <l.O 
U PCT R!L <eo• 

TOTAL TRACKS 15:, 
SCH/BCN CHANNEL ~'e 

H-11 



APPENDIX I 

PAMR.I WITH !OAT 



DMN EQUIPMENT/PAMRI INTERFACE 

500 FEET OCTOPUS CABLE 

IDAT OF 2400 bps 

~ ' 
: 

--

:1 
II 

TX DATA (PIN 2} 
MAXIMUM: 8 q V_ MINIMUM: 
RISE: 14..~ FALL: 
T/DIV: ~~m2_ V/DIV: 

1r 

t .r 

~ 
1-
I; 

: 

:.l..:Z_Y""" 
J..LBIJ.~ 

/0 v 

~ ~ 

1-

. -~ 
:' 

- ·-
1 
T 

'I' 

RX DATA (PIN 3) 
MAXIMUM: .u.:z_y_ MINIMUM: 
RISE: 23.~" MS FALL: 
T/DIV: .:.6....Pli. V/DIV: 

·:: 

::..JJ:.§_y_ 
.2.~.55')1$ 

~ll--

I-1 

' 

r 
IJ 

-

TC CLOCK 
MAXIMUM: 
RISE: 
T/DIV: 

-

RC CLOCK 
MAXIMUM: 
RISE: 
T/DIV: 

.-

I~ 
I 

(PIN 15) 
.U~.i..:L. MINIMUM: 
J2_5"_~ FALL : ' ( 

. 2 rrt5_ V/DIV: 

\.. 

-
I 

.. 

(PIN 17) 
.lL~'L MINIMUM: - i, ._ 

.a,~ FALL: .L5 ~4 :.o 
_._~.rnL V/DIV: _/C v 



APPENDIX J 

MlFC WITH LIVE DATA 



DMN EQUIPMENT/MlFC INTERFACE 

500 FEET OCTOPUS CABLE 

DATA RATE OF 4800 bps 

-
I t: 

j 

! 
f-

f I I I+_.+~ ,J~-+·1-+- +-+ +-: F++++ f-4 +++ ~ t • +-~-~· -+-+++-
. I 

l I I 

~-···-- ~-· .. - -- ---- -·- -- - f--

~ --:t i - __ _±.._ .. 

TX DATA {PIN 2) 
MAXIMUM: tQ. II 11 MINIMUM: 
RISE: 2 23A.fs FALL: 
T/DIV: .I otJS V/DIV: 

! I , __ 
_ _L_ I 

I 

- S.,Bv 
2 :!13 MS 
10 v' 

i 
I 

1-

; 

I 

.·-l-t~·~ ~+-

i I .A z -'.. -
~ 
:: 

! : 
i :: 

l E 

RX DATA (PIN 3) 
MAXIMUM: .14 30 V MINIMUM: - 12.08 V 
RISE : 0· ~ FALL: 3 5" tt~ 
T/DIV: ....,L; V/DIV: to 0 

J-1 

- 1-

TC CLOCK 
MAXIMUM: 

(PIN 15) 
11.25" v MINIMUM: ..:..J.L.5.b...Y 

RISE: 
T/DIV: 

> g ?2 &.6 f' ALL: 3 7 & ks 
I I '}!!$ V/DIV: . 10 v} 

! J _ .... 
! 

I 

l - -
. I I I 

! i 

I ,-- ,-
I 

RC CLOCK {PIN 17) 
MAXIMUM: 1 ~ 12. \l MINIMUM: -!.l 5"0 V 
RISE: 3.7"1 us. FALL: ~)U 
1' /DIV: 1 ms' V/DIV: , o IL.. 



APPENDIX K 

NADIN I WITH LIVE DATA 



DMN EQUIPMENT/NADIN INTERFACE 

500 FEET OCTOPUS CABLE 

DATA RATE OF 9600 bps 

~ 

1/ 

I ~ I 
'-

T ~ 
I ~ 

. 

l I n n ~ ~ (1 n ~n n n u .\.j ~ u \j ~"- \.... ~ \.. \_ 
~ 

-~ 
I' 

TX DATA (PIN 2) TC CLOCK (PIN 15) 
MAXIMUM: tQ 4 1/ MINIMUM: ~II. I V 
RISE: 12..64.16 FALL: 1214Us 
T/DIV: ·' il't'IS,- V/DIV: 10 v1 

MAXIMUM: .S B v MINIMUM: • ':1. 3 V 

RISE: '7·~ ~~c. FALL: ~;)15 
T /DIV: . S ViDIV: ----'..£ __ 1/ __ 

1-

I 

---·-

1 I 

T :t I .. ··!····l·1-· z I 

n ~ "' . .!"" ?i1fltf1 (l r r1 
I . .. -

\j \j \..J ~ \j \... \.. u \. \. \ 
. .;---

I' 
l ____ 

RX DATA (PIN 3) RC CLOCK (PIN 17) 
MAXIMUM: J.O~ MINIMUM: .-II 8 V MAXIMUM: 0!. 1 II MINIMUM: - q. 7 V 
RISE: .206S'.usFALL: 2qH M~ 
T/DIV: ~r V/DIV: to 11

1 
RISE: .L..i..3.0~ FALL: t~-82./..4~ 
T/DIV: .·, ms V/DIV: ~~-

K-1 



APPENDIX L 

LOW LOSS CABLE TEST WITH CODEX 3500/CODEX 6216 



CODEX 6216/3500/HADAX EXA-PP/GEMXNI DUAL BERTS 

EXTENDED-DISTANCE DATA CABLE LENGTH: Ia ;;-at 

DATA SPEED: 

-----....-...,........-------- __.....- -.-----. 

'l'X DATA (PIN 2) TC CLOCK (PIN 15) 
MAXIMUM: IQ i !( MINIMUM: - 14 a v MAXIMUM: c a \( MINIMUM: 8 a v 
RISE: "'" Hf FALL: tl' Hf 
'1'/DIV: S"'M t.c V/DIV: 14 1{ 

I 

RISE: zc,, "' r ~L: e,, a , Iff 
T/DIV: £44 'Mf V(DIV: IQ II 

' 

RX DATA (PIN 3) 
MAXIMUM: S~f V MINIMuM: -~Z 'I 
aisE: u~, •• rALL: 1'·, ., 
'1'/DIV: 4!'Qf Mt . V/DIV: tl} 

; 

ac CLOCK (PIN 17) 
lWCIMUM: & 4 v MINIMUM: - Z 6 V 
aisE: 74z ,, rALL: · r6 ".,, 
'1'/DIV: #QQ 'H• V/DIV: IQ vI 

I 

L-1 



CODEX 6216/3500/HADAX EIA-PP/GZMINI DUAL BEATS 

EXTENDED-DISTANCE DATA CABLE LENGTH: /600 I 

DATA SPEED: 4;600 bps 

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

'l'X DATA (Pill 2) 
MAXIMUM: 10 a v MIHIMUft: -/0,4 V 
RISI: MQ ,ttt PALL: 4~~ H$ 
'1'/DIV: MQ'M• . V/DIV: IQV 

) 

RX DATA (Pill 3) 
MAXIMUM: B. 40 V ftiHIMUM: 
RISI: 8!1,!1 MS FALL: 
'1'/DIV: Mc2 ~~ V/DIV: 

' 

\ 
I 
'-. 

·ZZQ y 
6$.D Ml 
'4 ") 

'l'C CtOCK (PIH l5) 
MAXIMtm: l '4 v MIHIMUM: - Z20 y 
RISI: l!,C" ,, FALL: 61-i' Mf 
'1'/DIV: M2 ~. V/DIV: IQ v; 

' 

r . 
I • ---------~ 

RC CLOCK (PIH l7) 
fiWCIMtm: IM V MIMIMUM: • Z64 v 
RISI: U 7 M$ FALL: 24 I ,tts 
'1'/DIV: IM i.e V/DIV: 10 v 

' 

L-2 



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

EXTENDED-DISTANCE DATA CABLE LENGTH: /Qffa I 

DATA SPEED: 7200 b~ 
' I 

~.-__.....__.,____..___. _ _..._ __ ,~ ___ __,__,___-J 

TX DATA (PIH l) 
MAXIMUM: 8 0 v MINIMUM: 
RISE: "4=" "' PALL: 
T/DIV: .tM lH V/DIV: 

) 

RX DATA (PIN 3) 
MAXIMUM: B D \1 
RISI: &I ~ AM 
T/l)IV: · 1,119 1111e 

I 

MINIMUM: 
PALL: 
V/l)IV: 

-Z6 v 
44£Mt > 

14 v 

L-3 

TC CLOCK (PIH 15) 
MAXIMUM: 1.4 v MINIMUM: -z 6 v 
RISI: £4.QM+ FALL: l~~'M 
T/DIV: .lA4 ,i.u V/DIV: __ _ 

; 

RC CLOCK (PIN 17) 
MAXIMUM: t.a v MINIMUM: - z ,: v 
RISI: I:ZII lfl PALL: N· 4 M 
T/DIV: ui' w V/DIV: ta k 

) 



CODEX S2.14/3500/HADAX !!IA--PP/GI!MINI DUAL BI!R'l'S 

E:XTENOI!D-DISTANCB DATA CABLE LENGTH: z:ra 1 

DATA SP!!!!O: 

TX DATA (PIN Z) 
MAXIMUW: IQ, 4 y MINIMUM: - 14 4 v 
RIS!: 4J.I M* FALL: 4Z4 Mf 
T/DIV: ua 'Ms V/DIV: 'a y' 

) 

RX DATA (PIN 3) 
MAXIMU": B 4 v MIHIMUI!: 
RISI: 42,<" Hi FALL: 
T/DIV: ;poi,, V/DIV: 

I 

L-4 

TC CLOCK (PIH 15) 
MAXIMUM: 7,, v MINIMUM: • z. 6 v 
RISI: ,V ~,u.s !'ALL: J.S. 6 M 
T/DIV: ZIJ4

9
,w, V/DIV: /4 ,; 
~. 

RC CLOCK (PIH 17) 
~IMUM: z ( 11 MINIMUM: - z. z v 
RISI: l 1, 7 111 FALL: tz q>'us 
T/DIV: W 'M• V/DIV: ta v 

I 



CODEX a216/3500/HADAX EIA~PP/GEMINI DUAL SERTS 

EXTENDED-DISTANCE DATA CABLE LENGTH: 6QQ 1 

DATA SPEED: 

C!oll~cl 

I 

TX DATA ( P·IN l) 
MAXIMUM: 10,8 V 
RIS!: ¥1,~ K6 
T/DIV: rna Ht 

I 

' 

--.....--~----

MINIMUM: 
FALL: 
V/DIV: 

-uz. a v 
)S";DM ; 
10 y 

------I 

TC CLOCK (PIN 15) 
MAXIMUM: Z,.Co v MINIMUM: - Z ,;: • 
RIS!: U t &«$ FALL: .Z S' ; .o 
T/DIV: '44 ;,, V/DIV: I p • 

; 

~---~~___..----.--~...--~---'..__ ___ ___...__...J 

RX DATA (Pilf 3) RC CLOCK (PIN 17) 
MAXIMUM: S.DQ v MINIMUM: 
RISI: .2f\.J Mj FALL: 
T/DIV: 5P ,4, V/DIV: 

I 

MAXIMUM: & 4D y MINIMUM: -7 .. ; I 

RISI: 'P·S w FALL: u c ._. 
T/DIV: U 4: V/DIV: 14 t 

I 

L-5 



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

EXTENDED-DISTANCE DATA CASLE LENGTH: _..:4:w.:i..~oo0'--/----
DATA SPEED: !4. 4 00 bps 

v 1 

TX DATA (PIN 2) 
MAXIMUM: !Q. 4 v 
RIS!: 10 A Mf 
T/DIV ·• ' ft Mf ) 

RX DATA (PIH 3) 
MAXIMUM: 8.4Q V 
RIS!: u Q Mf 
T/DIV: i"Q 4s, 

I 

MINIMUM: 
FALL: 
V/DIV: 

-10 4 v 
Zl f Hf 
tQ v' 

MINIMUM: -z 6Q y 
FALL: ll. S' Mf 
V/DIV: IQ? 

TC CLOCK (PIN 15) 
MAXIMUJit: 'Z 6o v MINIMUM: 1. 60 v 
RIS!: 4£ "'f !'ALL: t.:Y. 1 t.u 
T/DIV: S4 Ms V/DIV: ta 'v 

I 

RC CLOCK (PIH 17) 
MAXIMUJit: gaa y MINIMUM: • Z 2. v 
RIS!: 2LI Mf PALL: ,, s=,4ff 
T/DXV: S"4) 1rfC V/DIV: IQ v 

I 

L-6 



COO!X· 6216/3500/HADAX !IA-PP/G!!MINI DUAL B!!RTS 

EXTENDED''OISTANC!! DATA CABL!! L!!NGTH: _ _..J,""O""Q_1 
____ _ 

DATA SPEED: 

TX DATA (PIN l) 
MAXIMUM: 14 8 y MINIMUM: 
RISE: -19.4 Mf PALL: 
T/DIV: 24 tft V/DIV: 

) 

TC CLOCK 
MAXIMUM: 
RISI: 
T/DIV: 

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

\ y·\ 
\'- ~ I 

(PIN 15) 
7' v MINIMUM: -z 6 v 
za 9 •f FALL: LS z= H$ 
sa N'f V /D IV: unJ 

) 

L---------~--~r--~~-~~-~ 
RX DATA (PIN 3) 
MAXIMUM: 8 OQ v 
RISI: U Z. MS 
T/DIV: £D ..;f 

) 

l1INil1Ul1: 
PALL: 
V/l)IV: 

-8.0Q 
U.$" MS 
IQV' 

L-7 

RC CLOCK 
MAXIMUM: 
RISI: 
T/DIV: 

(Pill 17) 
&DQ y MINIMUM: - Z 6Q v 
''·5' ,., PALL: 14.6 /'4 so .;, V/DIV: ro v 

) 



CODEX 6216/3500/HADAX EIA-PP/GEMINZ 

EXTENDED DISTANCE DATA CABLE LENGTH: 

..,...,. ... ---··- _. 

300 1 

DATA SPEED: 

TX DATA {PIN 2) 
MAXIMUM: !Q,4 y MINIMUM: -10, 1l V 
RISE: ~ FALL: ..!1.~ Ate 
T/OIV: ~ V/OIV: 1Qv 7 

RX DATA (PIN 3) 
MAXIMUM: g,O y MINIMUM: 
RISE: ~ FALL: 
T/DIV: ~ V/DIV: 

L-8 

TC CLOCK (PIN 15) 
MAXIMUM: 14 v MINIMUM: - (i 0 v 
RISI: 1~! Alf FALL: '' 1 K< 
T/DIV: C"4 4c V/DIV: , a J 

RC CLOCK 
MAXIMUM: 
RISE: 
T/DIV: 

) 

(PIN 17) 
'Z4 \( MINIMUM: -"Z' v 
!ASJii FALL: ll3HS 
4'D ";fs V/OIV: ra ~ 

' 



APPENDIX M 

OCTOPUS CABLE TEST WITH CODEX 3500/CODEX 6216 



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

EXTENDED DISTANCE DATA CABLE LENGTH: 500 1 OCTOPUS 

DATA SPEED: 

~-,---"""7~-- I I I I T 
~ I I I I 

I ! 
...... _. 1- I j -

I I fl 
1- +c--t I 

! 
-

I i 

l -
-f++-+-+-r+ -+++ ~ 

I - I 
j I 

! I -- - -r--

! -, - - - - - - -
' I 

-, I _1:.,_ ___ .___ __ .____.:. 
I 

TX DATA (PIN 2) 
MAXIMUM: ~JL MINIMUM: 
RISE: ~ FALL: 
T/DIV: ~~ V/OIV: 

RX DATA (PIN 3) 

--B.~ 
.2~44- us 
_fQ VI 

MAXIMUM: -~4--JL MINIMUM: -1.3~01 V 

RISE: ...1.!15"-#l FALL: ~~~ 
T/DIV: I I ~$ V/DIV: 

TC CLOCK (PIN 15) 
MAXIMUM: /1" v MINIMUM: - i' o& 1 
RISE: .lBI j,j5: FALL: 3.'a+~~\) 
T/DIV: . 1 rrfS V/DIV: :C ~ 

RC CLOCK (PIN 17) 
MAXIMUM: .ll...K.Jl. MINIMUM: -11 es i; 

RISE: ..2.91 ~IS FALL: 3.~\',US 
T/DIV: I I !fs_ V/DIV: .. L.C I( 

M-1 



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

~oo' oc~ EXTENDED DISTANCE DATA CABLE LENGTH: ~~-LQPUS 

DATA SPEED: 

r- -- r--- - I-- r--~ ---r - T ··--r -- T ---,--- -, 
I I : .:r. - r , , I 
I I ' ' .,. I I ' I 

I ' T I ; . r·-r--- -. . . - --· --- ___ __,_J ·,- -¥·-- , ____ -1 
: : ·,· I -;- I I ! i ~ f- I ' ' •----r-- ----r--··-' ------ -·-- ---+-_..____~ ··· ~ 

I i : ~ : : I • 

'IlL-------~ I i - I I \ * ---r - -- ---r----t--- -r-·- · ----··-r· ----· ----: - 1 
I I I I I ~ I I I i ' 
I . I . ! -;- : I : ' 
, I· t I_. ! I i I -i 1 I 0 1-1 I 1-l-t l I~ 1-±-+·'" 1•-f' 1 + 1 I~ : I-I I I-+-+ r I i I t 1 ~ 
I ' I - I I 

I -- I I I I n. :- --- -- ~~ 1i -n-.
01 

.. ~ ---~ 
! . - _·· _n_:H. ___ I >- -~ ---H-- -~ 
I 

1 
r . I • , 

~--- ~--- . - - .. ___ ;1 - _II - -· . - I • - --~ ~ l ' I =~ , ___, 
A'-~ --1 = .. 1 __ ·-___!--··-I 

TX DATA (PIN 2) 
MAXIMUM: ~~~ MINIMUM: 
RISE: . z.;IMS FALL: 
T/DIV: . 1 ~$ V/DIV: 

-r 
. --- --- --

I I I I I I I I I I I I I I I I 

-

f.---- -- -· ·-

-· 

RX DATA {PIN 3) 
MAXIMUM: f/.,7 V MINIMUM: 
RISE: ~~FALL: 
T/DIV: ~ V/DIV: 

TC CLOCK (PIN 15) 
MAXIMUM: II,ZS"V MINIMUM:-LL88V 
RISE: .i14:..#S- FALL: ill.}JS 
T/DIV: ..:...L...~ V/DIV: 1 o v 

~ 

" 
-

. ..... 1··-I I 1-i • -i-1- t ~I I I ...... 

-- -- I 1--·-·-·- - --- -,-
i ' 

l I 
.___. 

--"-·· I --

M-2 

RC CLOCK 
MAXIMUM: 
RISE: 
T/DIV: 

(PIN 17) 
.Ll:..2s:i. MINIMUM: =-.lLB.B.Y 
ll~- FALL: ~~ 
. I m,S_ V/OIV: _ _lO_j[_ 



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

EXTENDED DISTANCE DATA CABLE LENGTH: 5Q0 1 OCTOfU5 

DATA SPEED: 

~ 
~ 
r 

~ .. .. ~ ...... ~ .......... ·!++-+- ++-+-+-

- .- -
TX DATA (PIN 2) 
MAXIMUM: ~JL MINIMUM: :-864V 

24~ Hi 
_10 v' 

RISE: ~ FALL: 
T/DIV: S~ V/DIV: 

... 

RX DATA (PIN 3) 
MAXIMUM: 11.'3"1 \1 
RISE: 4. 0 IAh 
T/DIV: 5'0 t:;. 

I 

1--
1-

~ 

~ 

~ 
r 
.. 
r 

~ 
~ 

! 
'I' 

MINIMUM: -I 2..7Q_V 
FALL: ,,S"l. ,tA&. 

I V/DIV: _LQ,_Il_ 

M-3 

-

l 
I l 

~ 

·-·+-+-+-+ r-+--

-- ·.- ·-

I 

I -
TC CLOCK 
MAXIMUM: 
RISE: 
T/DIV: 

i 
RC CLOCK 
MAXIMUM: 
RISE: 
T/OIV: 

(PIN 15) 
L1.BB v MINIMUM: ·11.88 V 
i.B-,JK- FALL: ~-~ tK "'o 1u~ V/DIV: ~-....__ 

• , 

; 

-
(PIN 17) 
.LL..I._il MIN I MUM: .=..U.5b._V 
J:.A~ FALL: .3.$"1 MS 
50 MS V/DIV: _liJ_L_ 

I 



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

EXTENDED DISTANCE DATA CABLE LENGTH: 500
1 

OfJTQPUS 

DATA SPEED: IZ.QOO bos 
v I 

~ 
~ ,_ 
~ 
1-
,. .. 
~ 

-
~ 

1-

- - - ... 
' 

TX DAT.l. (PIN 2) 
MAXIMUM: ~~ MINIMUM: 
RISE: ~FALL: 
T/DIV: ~~ V/DIV: 

.I 

:-8 64= v 
.g 2.2 4#. 

1ovl 

E 

;; 

1-

1-
: 

I 1- I 
~ 
~ 
~ 

~ 
_..., -.. 

RX DAT.l. (PIN 3) 
MAXIMUM: J~.S'S' 1J MINIMUM: 
RISE: 4: 0~ .US FALL: 
T/DIV: 5'0 Js V/OIV: 

I 

E 

-12128.::1 
_.1.6~""' 
..ilLJI_?__ 

M-4 

--I 

i 

TC CLOCK 
MAXIMUM: 
RISE: 
T/DIV: 

I 

--.. 

RC CLOCK 
MAXIMUM: 
RISE: 
T/DIV: 

A. 

~-
._ 

: 

(PIN 15) 
II 25" V MINIMUM:- II 5'"6 V 
4: oz .\K FALL : ~'1.1 JdS 
;a /Jc V/DIV: u' 11' I -U..J..J--

I 

... -

(PIN 17) 
.1.2.l6.Jl.. MINIMUM: =..U,_._~ 
~7' MS FALL: .>.4r6 JJ6 
S'Q tc.c V/DIV: .l.O_L_ 

I 



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

EXTENDED DISTANCE DATA CABLE LENGTH: 5<20 1 OtJTOfU..S 

DATA SPEED: 16.800 hvs 
I I 

- -- -
I' 

TX DATA (PIN 2) 
MAXIMUM: IQ.~ MINIMUM: 
RISE: .2.'£ MS: FALL: 
T/DIV: ~~ V/OIV: 

-

..A.. ~ .... ' 

! 

-v- -- ~ 

RX DATA (PIN 3) 
MAXIMUM: 12 c:fl V MINIMUM: 
RISE: ~# FALL: 
T/DIV: SO M V/DIV: 

I 

~ 

.. 
~ 

~ 

~ 

~ 
~ 

~ - pr- - --

!' 

T 

: 

~ 

+ 

l 
i ... --------

TC CLOCK 
MAXIMUM: 
RISE: 
T/DIV: 

.I 
I 
i 

i 

! 
I - . ........ :.. t ..... ,..~~ --

,-;-~ 
1

' : I I - ' - r - :-.. 1 
U-~1 ; I 

:-.w--

l 
: ~ --. -·- ___ ..,_ 

M-5 

RC CLOCK 
MAXIMUM: 
RISE: 
T/DIV: 

~ ...... 

- -

(PIN 15) 
{I .2s= v MINIMUM: - 1/.£6 v 
..11~;t'- FALL: ~- 8~ u $ 
S"'6 M6 V/DIV: .1 ..... o ..... \L_ 

7 

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

-+-+-+ 
' 
I 

..J.. .... 

- .. 

(PIN 17) 
.~J.&....\l. MINIMUM: -12.81 V 
~~~ FALL: ~~$ 
54 iH$ V/DIV: _LQ,..IL_ 

I 



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

EXTENDED DISTANCE DATA CABLE LENGTH: 500 
1 

OCTOPUS 

DATA SPEED: /9.2.00 bO< 
r I 

~ 

t 
1-

~ 
-i·+-+- + 

~ 

- - - - -
I ·I-

'" 
TX DATA (PIN 2) 
MAXIMUM: 10. II JL MINIMUM: 
RISE: .l.40,US FALL: 
T/DIV: 50 J's- V/OIV: 

7 

-~ 
..I.. ~ 

-
-
: 

-
: 

! . 

- - - - ......, 

i . 
1-

J 

RX DATA (PIN 3) 
MAXIMUM: ~~ MINIMUM: ~~V 
RISE: 4&.02. AAS FALL: ~s:2.,.W. 
T /DIV: SO ;~ V /DIV: _l.Q_\? __ 

7 

M-6 

- -

TC CLOCK 
MAXIMUM: 
RISE: 
T/DIV: 

• 

- -
RC CLOCK 
MAXIMUM: 
RISE: 
T/DIV: 

-

,.-,...... 

~ 

(PIN 15) 
J/.2.5' V MINIMUM: -j{ $"6_y 
}~:t: FALL: J.C~.~ 

V/DIV: 1~ y 

...- .... 

-'ll 

-

(PIN 17) 
_J.JJ5..JJ MINIMUM: -I l 5"6 v 
.J:.JJ .U~ FALL: ...4-.JSb:~ 
s-a'7#S V/DIV: .~-.Y '_ 

I 


