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ACT6000
Advanced Communication

Tester
....what Is it useful for ?
e Level Generator Tests and Analysis on lines or any
e Selective Level Meter other communication way
e Spectrum & Network Analyzer e Attenuation & Frequency response

e Noise, Level, Distortion & Cross-talk

e Return-loss & Longitudinal Balance

e Faults location & Micro-Interruptions

e Noise immunity & Data-rate estimation

General Applications

e TDR Faults Locator
e Digital Multimeter
e \White Noise Generator
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ACT6000

Advanced Communication
Tester

Base Circuits & Measurements

0 Level Generator
- Insertion-Loss
- Filter Frequency

- Return-Loss
Response

- Long. Balance-Loss
- TDR Fault Location

Active Bridge%

- Microinterruptions

- Noise
- Power Spectrum Densﬂj>
- Impulsive Noise m Spectrum Analyzer
- AC/DC Voltage

B -AC/D itance
. Digital Multimeter C/DC Cépac ta
- Loop Resistance

Resistive Bridge - Res. Insulation

% <H‘Resistive Faults Location




Application notes
for
PLC Carriers Qualification
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ACT6000

Advanced Communication
Tester

PLC Applications:
Carrier and RF channels qualification / setting
RF Filters Analysis and Setting
@® Spectral Analysis AF: 200 — 3400 Hz / RF: 20 - 6000 kHz
@® AF Channels qualification /troubleshooting
Measurements

Electric Energy Transport

Py -RF Band viewing / space finding
rfj_ iy -RF Channel Noise level

. e#ﬁ s o -RF Channel In_ser_tlon-Loss

| | -RF Channel Filtering

I | T o

| -AF Channel Analisys: Noise,

‘D_EE W’ Balancement, Return-Loss,

Insertion-Loss

N -AF Channel Microinterruptions

Data, Speech and Telecontrols Transmission -AF Channel Impulsive Noise

agren ACT6000 -PLC




Instrument Use and Modality for RF Tests

|

RF Band viewing / space finding e % %
(single instrument) II

RF Channel Noise level
(single instrument) =

ACT6000 -PLC

RF Channel / W Band
Loss ;
(double instruments)

mEEmEmE e

aren

-RF Channel Filtering
(single instrument)




Instrument Use and Modality for AF Tests

- AF Channel Analisys in End-to-End (Automatic Master / Slave) mode:
Noise, Balancement, Return-Loss, Insertion-Loss on Audio Band
- AF Microinterruptions Test: End- tf&End mode Qcouple of instruments)

pin

i

H

- AF Microinterruptions Test: Slngﬁ:\ -F-nd mode (

) b

L

b

iIngle instrument + loopback)

ZS
-]

]
) b

L |

Channel loop

—O >

(single instrument)

EE e Audio pilot-tone
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RF Band — Spectral Viewing / Channel space finding

l -Q Al ul :

ACT6000

iﬂ]

Spectrum Analyzer

Spectrum Analyzer Specifications

Frequency range
Inputimpedances balanced

Inputimpedances unbalanced
- Base band
Span
Resolution horizontal.
Resolution vertical
Resolution (BW)
- Middle band
Span
Resolution horizontal
Resolution vertical
Resolution (BW)
Noise floor
Input range

: from 200 Hz to 6 MHz (two band)
: base band: 150, 200, 600 Q and >10 k Q;

middle band: 100, 110, 120, 135, 150 Q and >10 kQ;

: 50 and 75 Q by Banana/BNC optional adapter.

: 200 25000 Hz, by FFT analyzer (Kaiser window).
: 6250 (+ zoom), 12500 and 25000 Hz.

: 250 pixel / 10 div. : 625, 1.250, 2.500 Hz / div.

: 192 pixel / 8 div.: 1, 2, 3+ 20 dB / divi.

: 50, 100, 200 .. Hz (other resolutions interpolated).
: 1 kHz to 6 MHz, by Digital SSB quad. conversion.
: 30 ranges: from 10 to 8000 kHz, 10 per decade.

: 250 pixel / 10 div: 1, 2, 4, 8, 16.. + 800 kHz / divi.
: 92 pixel / 8 div.: 1 + 20 dB / division.

:0.2,0.5,1, 2,5, 8 kHz (other resolutions interpol.)
: <-140 dBm/Hz.

: from noise floor + +12 dBm @ 100 Q .

Wide band analysis 0 — 500 kHz

.%.1;53;%3 Spectrum Analyzer D
Yo Ref
—a o
dB/ Diw
-10 10
Fe (kHz)
=200 230
kHz, D
-20 50,0
ot Ley
-40 OFF
TH Freq
-50 M
Zo BETx
-&0 75 Chrn
20 TH
=70 75 ohm
] 100 200 200 400 s00 kHz
[ dBm | T off ]| 4w unb | Maxval | AC-Inp |

Narrow band analysis 110-150 kHz

é?;ég;ﬁ Specium Analyzer ia—d || I
Lo Ref
0 _o
dBy Triw
-10 10
Fe (kHz)
=200 120
kHz/Diw
-20 4,00
ot Lew
-40 OFF
TH Freq
-50 M
Zo RTx
-&0 7S Chm
Zo TH
=70 75 oh
110 112 126 134 142 150 kHz
[ dBm | TX Off | 4W Unb | Mauval | AC-Inp |
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RF Band — Spectral Noise measurement & S/N Ratio

' ; e Spectrum Analyzer et | I
\::]\/—'Aq\/:—_' e | Wa Ref
Q 1 0 _0
N = Q \ 4B,/ Diu
— 10 10 o
Q q Fc (kHz)
— —/\ 20 120 '
1 kHz/ Diw
-20 <00
— — Dot Ley &
-40 OFF
TH Freq .
-50 M8
-&0 75 ohm
1 l L L Zo TH O
- 75 Chrm
=il e 112 1z 124 142 150 kHz O
— - mamm [ dBm | TX Off 4W Unb | MaxVal | AC-Inp |
lgoe® ™
QA 4 u: - O
X7, mme :
X Noise Level (o
ACT6000
Spectrum Analyzer S/N Ratio =33 dB 0
Spectrum Analyzer Specifications 10113126 <
Frequency range : from 200 Hz to 6 MHz (two band) 01/08/14 Spectrum Analyzer *%:.-' E
Input impedances balanced : base band: 150, 200, 600 Q and >10 k Q; ° E
middle band: 100, 110, 120, 135, 150 Q and >10 kQ; | " 4B/ D
Input impedances unbalanced : 50 and 75 Q by Banana/BNC optional adapter. -0 10
- Base band : 200 - 25000 Hz, by FFT analyzer (Kaiser window). Fc (kHz)
Span : 6250 (+ zoom), 12500 and 25000 Hz. -20 120
Resolution horizontal. : 250 pixel / 10 div. : 625, 1.250, 2.500 Hz / div. S/IN kijj i
Resolution vertical : 192 pixel / 8 div.: 1, 2, 3 + 20 dB / divi. -30 ot Lew
Resolution (BW) : 50, 100, 200 .. Hz (other resolutions interpolated). 40 OFF m
- Middle band : 1 kHz to 6 MHz, by Digital SSB quad. conversion. T Freg
Span : 30 ranges: from 10 to 8000 kHz, 10 per decade. -0 M h
Resolution horizontal : 250 pixel / 10 div: 1, 2, 4, 8, 16.. + 800 kHz / divi. 2o RTx
Resolution vertical : 92 pixel / 8 div.: 1 =+ 20 dB / division. -&0 ?25-:. ':_:'I_;"'"
Resolution (BW) :0.2,0.5,1, 2,5, 8 kHz (other resolutions interpol.) - 2= chn
Noise floor : <-140 dBm/Hz. 110 112 126 134 142 150 kHz
Input range : from noise floor + +12 dBm @ 100 Q . [ dBm | TX Off | 4W Unb | Mauval | AC-Inp |




RF Band — Channel Noise measurement

: base band: 150, 200, 600 Q and >10 kQ;
middle band: 100, 110, 120, 135, 150 Q
and >10 kQ;

50 and 75 by Banana/BNC adapter.

Input impedances balanced......

Inputimpedances unbalanced...:

\::] i\a 4 - srddsdy Generator & Meter | [
Q \_/l
=
N - S O
- J
— — RX Frequency 126000 Hz &
RX Filter 4000 Hz
RX Impedance '
m m_/ RX Level -51.64 o
- E Frequency
Ty O
| =58 @ [ dBm | TX Off | 4W Unbdf Normal | AC-Inp | O
bl ©
. X R B K B § I | o
Noise @ 126 kHz / 4kHz band g ==
ACT6000 0
Selective Level Meter
Selective Level Meter Specifications <
Frequencyrange...................... from 20 Hz to 6 MHz (two bands); Noise filters
Manual tuning.............c...cooeueee :1 Hz up to 5.999999 MHz; Base band: Psophometric; C-Message;
Resolution............cc.coviieiine 1 Hz. 0.3+ 3.4kHz, 0.02 + 3.4 kHz, 0.3 + 6.0 kHz,
Level measurement mode....... :dBm, dBV, dBu,Volt and relative (dBr). 0.02 + 6.0 kHz, 0.3+15.0 kHz, 0.02+15.0 kHz,
Inputrange.............coovevveeenne. :-120 +12 dBm @ 100/ 0.3+20.0 kHz, 20 + 20.0 kHz, 20.0 kHz flat.
Resolution.................eveeee..2 0.1 dB. Selective filters / notch
Level meter accuracy.............. : £0.2 dB from 400 Hz to 20 kHz @ 600 Q; Base band: (200 Hz + 20 kHz) pass band and notch
+0.2 dB up to 2 MHz, +0.3 dB up to 6 MHz; for S/IN+D (dB and %) test; m
Noise floor (TX OFF)............... :-140 dBm/Hz. Selectivity: -10 Hz @ fo <200 Hz;

- 5% fo @ >200Hz fo <4 kHz;

- 200 Hz @ fo >4 kHz.

- Telegraphic channel: 120, 240, 360, 480 Hz.
Middle band (20 kHz + 6 MHz)
Selectivity : 25, 100, 200, 400 Hz and 1.74, 3.1, 4.0, 8.0, 16.0 kHz




RF Band — Channel Insertion-Loss

ACT6000

Selective Level Meter

ACT6000
Level Generator

Level Generator Specifications
Sine output frequency range

Frequency Resolution
Frequency setup mode............

Outputlevel...........ccooeveie i
Outputlevel accuracy..............

Balanced outputimpedances.....:

Unbalanced output impedances :

: base band: from 20 Hz to 20 kHz;

middle band: from 20 kHz to 6 MHz;

: 1 Hz up to 5.999999 MHz;
: manual on single frequency and

step mode on programmable band / steps.

-60 + +20dBm @ 150 2/ 0.1 dB steps.

+0.2 dB from 400 Hz to 20 kHz @ 600 Q;

+0.2 dB up to 2 MHz, +0.3 dB up to 6 MHz; @ 100 Q
base band: 150, 200 and 600 Q

middle band: 100, 110, 120, 135, 150 and 1350 Q.
50 and 75 Q by Banana/BNC optional adapter.

[ dBm | TXOn | 4% Unb | Normal | AC-Inp |

1260000 Hz
0.0 dBm
75 Ohm

TX Frequency
Output Level
T¥ Impedance

!

1,057 14 Generator & Meter La—d | | I
RX Frequency 126000 Hz
RX Filter 25 Hz
R¥ Impedance 75 Ohm
RX Level -15.45 dBm
Frequency

11:52:59

dBm | TX Off | 4vllunb | Normal | AC-Inp |

Level received / 25 Hz band

agren ACT6000 -PLC




RF Band — Channel Signal to Noise Ratio

srddsdy Generator 8 Meter e | [
RX Frequency 126000 Hz
RX Filter 4000 Hz
RX Impedance 75 Ohm
RX Level -51.64 dBm
Frequency

[ dBm | TX Off Unb | Normal | AC-Inp |

11:52:59

Noise @ 126 kHz / 4kHz band

01/02/14 Generator & Meter L
RX Frequency 126000 Hz
RX Filter 95 Hz
RX Impedance 75 Ohm
RX Level -15.45 dBm
Frequency

[ dBm | TX Off | 4vflunb | Normal | AC-Inp |

Signal level /25 Hz band

S/N Ratio: (51.6 dBm — 15.4 dB) = 36.2 dB
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RF Band — Wide Band Insertion-Loss

Step Level Generator

1743
]Qq\//:q\\/l Qj\é%?ga.}?i EtEp Generator La—2 1 I
N - S| O
| >‘ >\ Start Frequency 100000 Hz
I I Stop Frequency 150000 Hz J
] Step Frequency o0 Hz &
— I
Output Level 0.0 dBm '
T m m_/A T TX Impedance 75 Ohm
- l ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, S TX Frequency 125000 Hz =)
‘ ek B s Progress of the steps
= asey B 100 — 150 kHz band / 50 Hz step (@)
“ EEE :ﬂia‘r EEE [ 4W Unb | Start | ] @
ACT6000 ACT6000 Step Level capturing @)
Spectrum Analyzer Step Level
(Max value capture) Generator Saasad Spefrum Analyzer (D <
Lo Ref
0 1]
dBy Triw
-10 10
. Fe (kHz)
=200 125
> kHz/Diw
_an_Progress|of the gapture 5.00 :
F¢= 125 kHz /5 kHz divigion ot Lew m
-40 OFF
TH Freq
-50 MN/A '
] Zo RTx
&0 A A A A J 75 Chrn
Zo TH
_?DJ II\ [ 75 Ohm u
100 110 120 120 140 150 kHz
[ dBm | TX Off | 4% Unb | Max¥al | AC-Inp |




RF Band — Power Spectral Analysis

Q e Q

75 Ohm / 50 Watt

[ ]
- Load —
’—‘ I Tl R Spectrum Analyzer et | I
|
Lo Ref

dB/Tiv
L L - -10 10
Fe (kHz]
- 120
50dB Attenuator 20 kHz/ Div
. High Input / 75 Ohm Output 20 4,00
== ot Lev
Jor e on -40 OFF
EREN ) : TH Freq
B X7, mme -50 M
LA A ::: 2o RT=
EREEE e 50 75 Chm
Zo TH
-70 75 iohm
ACT6000 110 11% 126 134 142 150 kHz
Spectrum Analyzer [ dBm | TX Off | 4W Unb | Max¥al | AC-Inp |
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RF Band — Channeling Filter Tuning

Channelling Selective Filter

Network Analyzer Specifications

Frequency range
Inputimpedances balanced

Inputimpedances unbalanced
- Base band
Span
Resolution horizontal.
Resolution vertical
Resolution (BW)

- Middle band
Span
Resolution horizontal
Resolution vertical
Resolution (BW)

Noise floor
Input range
Network Analyzer

: from 200 Hz to 6 MHz (two band)
: base band: 150, 200, 600 Q and >10 k Q;

middle band: 100, 110, 120, 135, 150 Q and >10 kQ;

:50 and 75 Q by Banana/BNC optional adapter.

: 200 - 25000 Hz, by FFT analyzer (Kaiser window).
: 6250 (+ zoom), 12500 and 25000 Hz.

: 250 pixel / 10 div. : 625, 1.250, 2.500 Hz / div.
1192 pixel /8 div.: 1, 2, 3+ 20 dB / divi.

: 50, 100, 200 .. Hz (other resolutions interpolated).

: 1 kHz to 6 MHz, by Digital SSB quad. conversion.
: 30 ranges: from 10 to 8000 kHz, 10 per decade.

: 250 pixel / 10 div: 1, 2, 4, 8, 16.. + 800 kHz / divi.
: 92 pixel / 8 div.: 1 + 20 dB / division.

:0.2,0.5,1, 2,5, 8 kHz (other resolutions interpol.)

: <-140 dBm/Hz.
: from noise floor+ +12 dBm @ 100 Q.
: by tracking generator sweep or single frequency

in 2/4 wires mode

C T (el
] OUD e

| R Mlain M (e = - -
| =2 B - ACT6000
a®x", === Network Analyzer
‘4

.%.?}SE}E‘E Spectrum Analyzer Lot | [
Vo Ref

0 ]}
dB/Div

-2

Fe (kHz)

4 140
kHzy D

" 5,00
Ot Ley

-2 0.0
TH Freq

-10 SIWEER
Zo BETx
- 75 Chm
1 20 TH
-14 75 ohm
100 116 132 143 164 180 kHz

[ dBm | TXSwW | 4w Unb | Normal | AC-Inp |
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AF Channel - Analisys in End-to-End Automatic Master / Slave mode

| S

I—"\::]\v/ﬁlg:\/:—' 1

Q i |

]Q S QN
I

16:17:09

a1r08/14 Balanced Line Tests =

i Exit All Data Received

1 1
_| |_
T T [ 1 Pair I DELT I Yoice IﬁequenceI Start ]
<= L A L - 16:23:127 DELT Line M O
600 Ohm Balanced 01708/ 14 ine Measures e
o - Measure VYoice Subscriber
EEE b m, --- ,-
XA A = Ret. Loss -12.4 dB -12.4 dB
B XY = Long. Bal. -67.7 dB -67.6 dB
F i mms = Crosstalk
EaaaHh so® - Ins. Loss -19 dB
ACT6000 ACT6000
MASTER SIWA\Y=
et Moise - Yoice d ] |
- Local Ret. Loss - Yoice w2l Yiew All Data Received Save
(Ldg.;:ul Local
-70 112, — vni
£ Le-.-nj Long. Bal. - Yoice =1
-12.448 .
-85 Rzopho Fren Local Ins. Loss - Voice ] |
i 1020Hz Lewe|
100 -67.7dB
Rernote = —
-115 Freq .
El‘d'aﬁl X Remota 1020H:
-120 '118.'1 Lo B
Buar | == e
L1asl T T o Pzopho | =] -12.4de Rernote Lewvel
g 3 — —— Freq -1.948
160l y 1020Hz Lewel Freq
0 1000 2000 3000 4000 S000 Hz . -6T6dE 1020Hz
Exit All Data Received D Freq
= 000 Z000 =000 4000 Soo00 Hz T ——— | 1020H:
l Exit All Data Received
=ln]! 1
] 1000 Z000 2000 4000 soo00 Hz
Exit All Data Received
1000 Z000 3000 4000 S000 Hz
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AF Channel - Microinterruptions Test - End-to-End

H;gé;ﬂ Microinterruptions LLEE

Test Frequency:

Threshold Level:

Switch-off Timer: Oh1s'

Elapsed Time: Oh1s'00"
100

Events Counter 0.3ms- 3ms:
Events Counter Jms- 30ms:
Events Counter 30ms-300ms:
Events Counter 300ms- 60 s:

I o' Y ol ]

600 Ohm Balanced Events Counter = b0 s:
' —r Events Time Ratio: 2.40E-5
I Seconds with Events: 0.6 %o

| = e Mers i)
| 8.0 10 -
8 QA *.;1 !L« -
LT

ELE) [ start | Graph | * 11:36 | ]

) [ 2 [0 3 | .-
EEEEE EaE. |

11:51:43 . . .
14706711 Microinterruptions 'L FER
ACT6000 ACT6000 S0%
Meter / Counter Generator 450,
40%
I5%
Micro-Interruptions Specifications 209
- 0.62 (Base and Middle Band )
Threshold level :-3 +-20dB - 2 kHz Test Tone (default) or on £3%
programmable input frequency 200 Hz to 6 MHz. 20%,
Monitoring time  : 4 min. + 24 ours. 159
Events indicators : - 5 Counters (0.3ms + >1min); 10%
- Event/Time ;
- Seconds with Events. EE
Readout : Tabular and Time Domain Hlstogram representation. I:I":-"'R':-.l """ -2-'-;l-l:l-'-'----é-'é-l:l-'-'--":-3-'I-:I-I:-I'-'"--]_-I:-I'-'-‘i--l:l-"--":I_-é'-é-l:l-"""]_-r::p'-l:ll:l"

Measure facilities : 2 kHz reference tone output from TX connector for

loopback tests. [ Start | ] » 11:36 | |
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AF Channel - Microinterruptions Test - Single-End + loopback

a0
| 8.0 e -
QA Au: L

- L L )
2Wx?, Sm=
““““““““ -k k]
TR - - -
EEEEE e

Lm méi

600 Ohm Balanced

ACT6000
Generator and
Meter /Counter

Channels
loop

[ Start | ] s 11:36

el Microinterruptions aillite
Test Frequency:
Threshold Level:
Switch-off Timer: Oh1s'
Elapsed Time: Oh1s'00"
100%
Events Counter 0.3ms- 3ms: 1
Events Counter Jms- 30ms: 3
Events Counter 30ms-300ms: 1
Events Counter 300ms- 60 s: 3
Events Counter = b0 s 1)
Events Time Ratio: 2.40E-5
Seconds with Events: 0.6 %o
[ start ]| Graph | e 11:36 | |
i Microinterruptions aillite
S0%
455
40%
5%
20%
25%
20%
15%
10%
5%
g Za0"  Se0" goo" 1040t 1ze0" 1600
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AF Channel - Microinterruptions Test - Pilot Tone Monitoring

Pllot tone

600 Ohm Balanced

a0
| 8.0 e -
QA Au: L

- L L )
2Wx?, Sm=
““““““““ -k k]
TR - - -
EEEEE e

ACT6000
Meter /Counter

el Microinterruptions illite
Test Frequency: Pilot tone
Threshold Level:
Switch-off Timer: Oh1s'
Elapsed Time: Oh1s'00"
100%
Events Counter 0.3ms- 3ms: 1
Events Counter Jms- 30ms: 3
Events Counter 30ms-300ms: 1
Events Counter 300ms- 60 s: 3
Events Counter = b0 s 1)
Events Time Ratio: 2.40E-5
Seconds with Events: 0.6 %o
[ start ]| Graph | e 11:36 | |
i Microinterruptions aillite
S0%
455
40%
5%
20%
25%
20%
15%
10%
5%
g Za0"  Se0" goo" 1040t 1ze0" 1600
[ Start | ] s 11:36 | |
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AF Channel - Impulsive Noise Test

15505015 Impulsive Noise "RXI[ B

Threshold Level: -40 dBm

Filter:

Switch-off Timer:

Elapsed Time: oho1'29"
37%

Events Counter: 7
Events Time Ratio: 7.84E-3
Secs with Events: 2.2 0o

|2 e [ Start | Graph ]| e 15:29 | |

(TR 7] ) ) ---
EEEEE e

R Impulsive Moise LI(ED
ACT6000 10
Meter /Counter
8
7
Impulsive Noise Specifications &
0O.71 (Base and Middle Band) 5
- Threshold level :0 +-60 dBm. 4
- Base band BW filters : - 200 + 12,000 Hz Flat,
- 600 + 3,000 Hz, 3
- 300 + 500 Hz. 2
- Monitoring time : 4 min. + 24 hours. 1
- Events indicators : - 1 Event Counter; RSSO SSSENS OSSR
- Event/Time Ratio; . 40" q'z0"  2'o0" 240" 320" 400t
- Secs. with Events.
; . . 15:32 | |
- Readout : Tabular and Time Domain Histogram representation. [ start I ] ‘
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