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Installing and maintaining 2M and data circuits in the field requires the right tools. The INTERCEPTOR
147 Communications Analyser was specifically designed to meet this challenge by providing innovative

and powerful testing features in an easy-to-use, rugged package.

The INTERCEPTOR 147 Communications Analyser offers a complete set of in-service and out-of-
service 2M tests and measurements to evaluate circuit performance and isolate problems. The inclusion
of five standard data interfaces allows full span testing at subrate access points as well as a mux/demux
mode which allows for wrapping around multiplexers and NTUs. Advanced network synchronisation and
VF analysis add to the unit’s versatility.

Set-ups are simplified because the INTERCEPTOR 147 Communications Analyser automatically 
configures to the signal under test. Status indicators, result LEDs, and summary categories provide an
instant view of instrument set-up and circuit activity, making problem isolation quick and easy.

The powerful testing capabilities of the unit, combined with field ruggedness, and a weight of just
1.84 kg (4 pounds), make the INTERCEPTOR 147 Communications Analyser ideal for any field service 
situation.

Highlights

• Supports Five Data Communications Interfaces
V.11 (RS-449), V.24 (RS-232), V.35/306, X.21, and 64 kbps codirectional, to provide 
synchronous and asynchronous testing.

• Live 2M Testing
Thoroughly test 2M, Nx64 kbps, and GSM 16 kbps subrate services.  Insert monitor and test
patterns on any selected timeslot without affecting live traffic. 

• Test Subrate and Data Applications
Enables synchronous and asynchronous testing and DTE and DCE emulation rates from 
50 bps to 2M.

Complete 2M
Testing and
handheld
convenience.



• Reduce Set-up Time
Auto-configuration instantly determines the framing and pattern, while the active TIMESLOTS 
display simplifies monitoring of channel call activity and loading.

• Qualify VF, Data, and CAS
Monitor CAS signalling, data, and VF traffic using ABCD bit display, receive byte display, and 
built-in speaker.

• Synchronise Network Timing
With Timing Analysis option, use standard pattern slip and frequency deviation measurements to
diagnose faulty network timing. 

• Test Switches and Cross-Connects
Configure the transmitter and receiver for different timeslots when testing through switches and
cross-connects. 

• Long-Term Testing
Remote control, automatic printing, and
histogram capabilities allow unattended
testing and long-term collection of data. 

• Control Loopbacks
Euro ISDN Loopcodes provides control
of loopbacks in the NTE and LTE. 

• Hand-Held Convenience
Rugged and lightweight, ideal for the
mobile technician.

TTC’s INTERCEPTOR 147 
is a rugged field instrument.



Installing and Commissioning Full and Subrate 2M Service. Thoroughly test 2M, Nx64 kbps, and
GSM 16 kbps subrate services. Performance can be measured according to ITU-T recommendations
G.821, G.826 and M.2100. Isolate problems resulting from timeslot delays, faulty line equipment, and
misoptioned cross-connects, multiplexers and NTUs quickly and easily.

Monitoring Live 2M Circuits. Monitoring live 2M circuits is simple with the INTERCEPTOR 147
Communications Analyser. Automatically determine the framing and pattern present on the circuit. The
front panel LEDs immediately display the status of the line and show results at a glance. In-service meas-
urements such as receive level, CRC errors, alarm status, receive frequency, timing slips (optional), and
M.2100 analysis verify circuit quality without disrupting live traffic. ABCD bits can be monitored and voice
timeslots can be dropped to the speaker to hear sound quality.

Monitoring Live 
2M Circuits

Installing and Commissioning 
Full and Subrate 2M Service



Isolating Network Synchronisation Problems.When combined with the Timing Analysis option, the
INTERCEPTOR 147 Communications Analyser easily detects synchronisation problems.  Advanced meas-
urements such as frame slip, bit slip, and received frequency allow quick identification of differential tim-
ing problems that cause buffer overflow and clock variations. Because the INTERCEPTOR Timing Analysis
option allows for a large variable frequency offset (±20,000 ppm), network elements can be stress tested
to isolate and correct marginal sources.

Combined 2M and Data testing. The addition of five data interfaces to the INTERCEPTOR 147
Communications Analyser enables it to test virtually anywhere in the 2M network. It can replace a DTE
or DCE (such as a multiplexer, host computer, NTU or PBX), providing the flexibility to fully test the 
network in various configurations. Tests can be performed end-to-end, using loopbacks (LL, RL), using
mux mode to wrap around a multiplexer, or in thru mode.  This capability offers maximum flexibility to
sectionalise and locate problems in- or out-of-service. Round trip delay is also measured to verify circuit
routing and buffering.

Qualify VF, Data, and CAS. Monitor CAS signalling data and VF traffic using ABCD bit display, receive
byte display, and built-in speaker. Variable rate tone insertion and VF peak, level, and frequency measure-
ments thoroughly test and verify transmission for fax and voice applications.

Test Subrate and Data Applications. Enables synchronous and asynchronous testing and DTE and
DCE emulation rates from 50 bps to 2M.  For wrap-around testing of network components, mux/demux
mode simultaneously tests from 2M and data interface access points. Signalling status indicator, lead con-
trol, and delay measurement make for a complete solution for testing at the DTE/DCE interface.

Isolating Network 
Synchronisation Problems

Combined 2M 
and Data testing



Timing Analysis Option

With this option, the INTERCEPTOR 147 Communications Analyser becomes an
indispensable tool for locating timing discrepancies between equipment and
networks. Bit slip and Frame slip measurements differentiate between con-
trolled and uncontrolled timing slippage. Transmit frequency offset stress tests
to locate marginal components and the cause of network timing slips .

Active Timeslot Display

A glance at the screens shows traffic loading on all timeslots. The display distin-
guishes between idle and active timeslots and identifies FAS and MFAS framing.

Mux Mode

With mux mode, the INTERCEPTOR 147 Communications Analyser
can be configured to transmit from a data interface and receive the
signal at a 2M, or fractional (Nx64 or Nx56 kbps) service, or trans-
mit from a 2M service and receive at a data interface.

2M Level Measurement

M e a s u re the output level at 2M transmitters to isolate faulty equipment.
Monitor the signal level at receivers to check for excessive cable attenuation.

Broadcast Mode

Test pattern or tone can be repeated on every timeslot with the INTERCEPTOR 147
Communications Analyser. This is particularly beneficial when used in conjunction
with another Nx64 or data interface test instru m e n t .

DTM Remote Control

Extend the reach of experienced technicians by
using the INTERCEPTOR 147 Communications
Analyser as a remote test probe.  DTM software
enables any PC to remotely control multiple units.



Measurements

Summary
Bit Errors, Code Errors, FAS Errors, MFAS Errors, 
CRC Errors, Pattern Losses, Pattern Slips, 
Received Frequency Deviation (ppm) 

Logic and Time
Receive Pattern, Bit Errors, Bit Error Rate, 
P a t t e rn Sync Losses, Pattern Slips, Elapsed Seconds, 
Test Seconds, Date, Time, Signal Lead Delay, 
Round Trip Delay, Character Errors (V.24 Async Only) 

Signal, Code, and Frame
Received Fre q u e n c y, 
Receive Frequency Deviation (ppm), 
Received Level (dB nom), Received Level (V peak), 
Code Errors, Code Error Rate, FAS Errors (Wo rd or Bit), 
FAS Error Rate (Wo rd or Bit) MFAS Errors, 
M FAS Error Rate, CRC-4 Errors, CRC-4 Error Rate, 
FAS Wo rd, NFAS Wo rd, MFAS Wo rd, CRC-4 Wo rd, REBE, Sa6
Bits, Bit Slip (timing analysis option), 
Frame Slip (timing analysis option)

Channel and Signalling
Active Timeslots, Received ABCD Signalling, Receive Byte, 
VF Fre q u e n c y, VF Peak Code, VF Signal Level

[G.821, G.826 and M.2100 Performance Analysis]
[Euro ISDN Loopcodes]
[Euro ISDN Sa6 Message Display]

2M Specifications 

Operating Modes
Framing: (ITU-T G.704)

FAS, FAS-CRC, MFAS, MFAS-CRC, Unframed
2M Channel Access:

64 kbps, 56 kbps, 16 kbps timeslot access
Contiguous or non-contiguous Nx64 or Nx56 kbps
t i m e s l o t s

Channel Associated Signalling Analysis:
Display ABCD bits, Print signalling changes, 
I n s e rt ABCD bits 

Transmitter 
Clock Sources: 

I n t e rnal (±5 ppm)
R e c o v e re d
O ffset ±20,000 ppm in 1 ppm steps 
(timing analysis option)
E x t e rnal (timing analysis option)

E n c o d i n g :
HDB3, AMI 

Output Connectors/Levels: 
120 Ω balanced:

(ITU-T G.703)
75 Ω unbalanced:

1.6/5.6 or BNC (ITU-T G.703)
Serial 8-Pin DIN

Generator 
Fixed Pattern s :

Mark, Space, 1:1, 1:3, 1:4, Program, Byte
Pseudorandom Pattern s :

26-1, 29-1, 21 1-1, 21 5-1, 22 0-1, 22 3- 1
Other Pattern s :

QRSS, Delay 
To n e :

Variable 300 Hz to 3000 Hz, and +3 dB to -20 dB
Logic, FAS, Code Error Insert i o n :

Single, 10-3, 5x10-3 rate 

Receiver 
Input Sensitivity: 

Te rminate - Cable Compensation:
0 dB to -22 dB

Bridge - Cable Compensation:
+6 dB to -22 dB 

Monitor - Resistive Attenuation:
-18 dB to -30 dB 

Input Impedance:
Te rminate or monitor:

120 Ω balanced 
75 Ω unbalanced

Bridge: >2000 Ω

Indicators 
Signal, FAS Sync, MFAS Sync, Pattern Sync, Pattern Invert ,
CRC-4, AIS, TS-16 AIS, FAS Distant, MFAS Distant, 
P a t t e rn Slip, Octet Timing, Control Leads

2M Signal Analysis: 
F requency Measurement Range:

56 kHz to 2.048 MHz (±5 ppm)
V F :

Peak Code: -127 to +127
Channel Level: -60 to +3 dBm (±0.5 dBm)

2 M :
Peak Voltage: 0 to 7 V (±3%)
Level: -36 to 7.4 dBnom (±0.3 dBnom)

Datacom Specifications

V.11 (RS-449) Data Interface 
(Adapter cable required)

Data Rates:
Te rminated and Unterminated (RS-422/423):
S y n c h ronous: 300 bps to 2.048 Mbps
Synthesised: 50 bps to 2.048 Mbps in 1 bps steps

(timing analysis option)
R e c e i v e r s :

Te rmination Resistance (specified with fail-safe networks):
100 Ω, > 7000 Ω for signalling

Input Impedance:
>5000 Ω (RCV DATA, RCV CLK, EXT TX CLK)

Input Thre s h o l d :
±0.2 V (A vs. B)
Loopback Support :
Local (LL) and Remote (RL)



V.35/306 Data Interface
(Adapter Cable Required)

Data Rates:
S y n c h ro n o u s :

300 bps to 2.048 Mbps
S y n t h e s i s e d :

50 bps to 2.048 Mbps in 1 bps steps ( timing analyses
O p t i o n )

Clock and Data To l e r a n c e s :
D e l a y, SCT to SD:

A p p roximately 70 ns typical
S k e w, SCTE to SD:

A p p roximately 20 ns typical
Balanced Receivers:

Load Resistance:
100 Ω

Generator Impedance:
Less then 100 Ω

Loopback Support :
Local (LL) and Remote (RL)

X.21 Data interface1

Data Rates:
S y n c h ro n o u s :

300 bps to 2.048 Mbps
S y n t h e s i s e d :

50 bps to 2.048 Mbps in 1 bps steps 
(timing analysis o p t i o n )

R e c e i v e r s :
Te rmination Resistance (specified with fail-safe networks):

100 Ω, >5000 Ω for signalling
Input Impedance:
>8000 Ω (RCV DATA, RCV CLK, EXT TX CLK)
1Physical Interface V.11 access only, does not provide X.21

call establishment pro c e d u re s .

V.24 (RS-323) Data Interface
Signal Form a t :

B i p o l a r, unbalanced
Timing Modes:

A s y n c h ronous, Synchro n o u s
Data Rates:

A s y n c h ro n o u s :
300 bps to 19.2 kbps (in accordance with ITU-T V. 2 4
and EIA RS-232)

S y n c h ro n o u s :
300 bps to 64 kbps (in accordance with ITU-T V.24 and
EIA RS-232)

S y n t h e s i s e d :
50 bps to 2.048 Mbps in 1 bps steps 
(timing analysis option)

Loopback Support :
Local (LL) and Remote (RL)

ITU-T G.703 64 kbps Codirectional
Interface (Adapter Cable Required)

G e n e r a l :
Transmit rate:

64 kHz ± 5ppm
Pulse Shapes:

C o n f o rm to masks in CCITT Recommendation G.703
Pulse Level: 1.0 V ± 0.1 V
Octet Code Form a t :

A l t e rnate block inversion with bipolar violations for
octet timing

Input Impedance:
Te rm :

120 Ω
B r i d g e :

1000 Ω minimum
Input Signal Level:

+6  dB to -9 dB (in re f e rence to nominal signal level)
Code format (256k baud):
B i n a ry One:

1 1 0 0
B i n a ry Zero :

1 0 1 0
Pulse Wi d t h :

Single Pulse:
3.9 µs

Double Pulse:
7.8 µs

General 
P rogram Storage:

S t o re and recall up to 10 complete instrument 
configurations 

Non-volatile Memory :
S t o re front-panel switch setting, entries, and 
a u x i l i a ry settings

Remote Contro l :
V.24 IEEE 488.2 Syntax 
T T C ’s DTM remote control software capability 

Printer Controls 
Results Print:

Time, date, results listing 
C o n t rols Print:

Time, date, test configuration 
C o n n e c t o r :

Serial 8-Pin DIN - 25-pin “D” Subminiature, 
adapter cable provided 

P r i n t o u t s :
Timed, Event and Histogram 

Physical and Environmental 
Size: 

9.1 cm (3.6 in) high, 11.4 cm  ( 4.5 in) wide, 
21.8 cm (8.6 in) deep 

Weight: 
1.8 kg  (4lbs.)

Operating Te m p e r a t u re: 
0° to 45°C (32° to 113°F) 

Storage Te m p e r a t u re :
40° to 70° C (-40° to 158°F)

Power Requirements: 
6.0 Watts maximum 

I n t e rnal Battery :
Type: Sealed lead acid 
Operation: 3 - 6 hours (Depending on mode)
C h a rging Time: 8 hours



Product Information

Model No. Description
1 4 7 2 Mbps and Data Analyser

Includes: AC adapter, printer 
cable adapter

Options

Model No. Description 
1 4 7 - 1 Timing Analysis Option 

(includes±50, ±100 and ± 20,000
ppm Transmit Frequency Off s e t )

1 4 7 - 2 1.6/5.6 Connectors 

Accessories

Model No. Description 
P R 4 0 A V.24 Serial Printer 
42136 Te c h n i c i a n ’s Soft Case 
4 3 2 0 3 L a rge Te c h n i c i a n ’s Case 
I A D P - E U AC Adapter for Europe 
I A D P - U K AC Adapter for United Kingdom 
I A D P - A U AC Adapter for Australia 
I A D P - U S AC Adapter for United States 

A variety of cables are also available.

N O T E: Specifications, terms, and conditions are subject to change 
without notice.

Copyright 1999, TTC, a division of Dynatech, LLC. All rights re s e rved. TTC and
INTERCEPTOR are re g i s t e red trademarks of TTC, a division of Dynatech, LLC. 
All other trademarks and re g i s t e red trademarks are the pro p e rty of their
respective companies.



OPTIMIZING NETWORK PERFORMANCE

World Headquart e r s
20400 Observation Drive 

Germantown, Maryland 20876-4023 USA
USA Tel. 1-800-638-2049 • +1-301-353-1550 • FAX +1-301-353-0234
Canada 1-888-689-2165 • +1-905-812-7471 • FAX+1-905-812-3892

www.ttc.com

N o rth American Off i c e s
United States

Atlanta, Georgia • Chicago, Illinois • Dallas, Texas • Denver, Colorado
East Rutherford, New Jersey • Los Angles, California

Roanoke, Virginia • San Jose, California

C a n a d a
Calgary, Alberta • Laval, Quebec • Toronto, Ontario

Vancouver, British Columbia

I n t e rnational Off i c e s
Australia

Melbourne +61-3-9563-4800
Sydney +61-2-9926-1447

Benelux +32-15-28-7686
China

Beijing +86-10-6460-5258
Hong Kong +852-2892-0990
Shanghai +86-21-6445-8938

France +33-1-39-30-24-24
Germany +49-6172-5911-00
United Kingdom +44-1189-759696

+800-TTC-UKTAC
(+800-882-85822)

I n t e rnational Distributors
Argentina • Brazil • Chile • Colombia • Czech Republic
Denmark • El Salvador • Finland • India • Indonesia

Ireland • Israel • Italy • Japan • Korea • Malaysia • Mexico
Norway • Peru • Philippines • Saudi Arabia • Singapore
Slovakia • South Africa • Spain • Sweden • Switzerland
Taiwan • Thailand • United Arab Emirates • Venezuela


