
PCM Channel Measuring Set
tor measurements on PCM coders/decoders between analog and digital interfaces

IEEE 488
< IEC 625)

. Compact instrument tor A-A. A-D. D-A and D-D
measurements to CCITT Rec. 0.133, G.700 Series and
Nor1h American standards (BN 984/02)

. 80th vers ions with 64 kbit/s interface (option)
complying with CCITT Rec. G.703

. 3O/32-channel version (BN 984/01) wlth CRC-4extended
trame to CCITT G.704

. 24-channel version (BN 984/02) wlth normal/extended
(CRC-6) PCM trame structure to CCITT Rec. G.704 and
Nor1h American standards

. Linking ot setups to torm an automatie sequence ot
measurements

. Acts as system controller tor MU-30 test point scanner,
suitable ASCII printer or graphics plotter (hp-GL) con-
nected via IEC 625/IEEE 488 bus.

. A-law and ~-Iaw (included in both versions)

. Digital signal processing tor high accuracy and high
measurlng speed

Applications
The use of digital systems tor transmissk>n and switching is
continuing to expand rapidly. As a result. PCM multipex8t'S be-
tween the digital and analog levels (half channeI measure-
ments) must now satisty new requirements which place con-
siderable demands on conventional measuring technology .
The PCM-4 PCM Channel Measuring Set can handle practically
all PCM multiplexer measurements. and also measurements on
the constituent subassemblies ot digital exchanges. Transmulti-
plexer measurements are also possible because investigations
between digital interfaces can be made. Single modules (9.g.
CODECs) mayaiso be checked as it is possible to carry out all
measurements via 64 kbitJs interfaces.
All PCM-4 functions are rernote controllable via the <lEG 625>1
IEEE 488 interface. The user is therefore free to combine the
PCM-4 with other instruments to create the measuring system
ot his choice.

PCM-4

Characteristics

The compact PCM-4 has a compiete range ot functions tor
measurements between analog and digital interfaces. Besides
the l4P control and the interfaces, the PCM-4 has tour main sub-
assemblies tor carrying out a variety 01 measurements. These
subassemblies are: a digital signal generator, a digital signal
receiver, an analog generator and an analog receiver. The
PCM-4, which exploits digital signal processing and micropro-
cessor control to the tull, is so accurate that it can operate near
the theoretical limits 01 the PCM technique. Great pains have
been taken to ensure extremely high rneasuring speeds.
The integral screen has two advantages: firstly user-triendly
operation and numerical display, secondly g rap h i c output
display. It only requires a tew keystrokes to output graphs show-
ing gain vs frequency, gain vs input level, or total distortion.
To adapt to a wide range ot test items the PCM-4 has special
keys tor selecting the X and Y ranges. Other measurements
such as idle channel noise. crosstalk or bit error count can be
shown as histograrns. The telephone channeIs are shown aIong
the X-axis.

Digital intel1aces complying
withCCITTRec.G.703 . . . . . . .2048kbit/s(BN984/01)
andAT&Tstandards 1544kbit/s

(BN 984/02 and BN 984/05)
Analoginterlaces """"" 6000,8000,9000

and complex impedance
Options
64 kbit/s digital interfaces. . Codirectional, serial or parallel
Return Loss and Longitudinal Conversion
Transfer Loss Bridge cornplles with CCITT Rec. 0.121
Acce88Ories: D.C. Loop Holding C~it, Test Point Scanner

Administrator



Further characteristics and appllcatlons

Operetlng the PCM-4
The PCM-4 itself gives infomation in the fom of a menu and
provides prompts to heip the operator. The most important
measurement modes are shown in MODE LIST A. It only re-
quires a few key strol<es to display results on the screen. Less
comrnon measurernents are shown in MODE UST B. Softkeys
along the edge of the screen make it easy to switch rapidly be-
tween test setups and to quickly select other important par-
ameters.
The PCM-4 user can also deflne his own measurement setups.
and store them tor future use. Up to 40 such setups can be
linked together to tonn an automatic sequence of measure-
ments whict1 is user-speciflc.

Mu/tf-processor system
Only because the PCM-4 is controlled by a number ot micro-
processors is it possible to combine digital signal processing, an
enormous range ot measurements, and esse of operation in
one instrument. There are three microprocessors, one handles
the screen, one is responsible tor the general oontroI functions
ot the PCM-4 and remote control via the < lEG 625 >/IEEE 488
interface. The last processor evaluates the results.
The multiprocessor system means that measuring speed can
be optimised; tor example, new setting commands can be sent
over the remote-control interface at the same time as the results
are being processed.

Overview 01 measurement modes called up via the
"MODE LIST B" key

Total dlstortlon measurement wlth nolse, selected wlth
"MODE LIST A", "5" and "1" keys

Spect81 m...urements
Another special feature of the PCM-4Is the facility for signalling
investigatlon; the usuat telephone channel measurements and
out-of-band measurements up to 128 kHz can, of course, also
be made.
Moreover, it is also possible to check the bit error ratio of a
64 kbitls channel or the group delay of a "hatf-channel" ,
Measurements on two-wire test items are partiCUlarty straight-
forward and easy. While measurements are being carried out
on the analog slde of the test item, 2 MbiVs (BN 984/01)/
1.5 Mbitls (BN 984/02) or 64 kbit/s loops can be set up on the
digitat side. The Information and signalling bits in any receive
channel can be transferred to any other send channeI of the
2 MblVs/1.5 MbiVs Ioop.

System controller
When used as system controller. the PCM-4 controls the MU-30
via the IEC 625/IEEE 488 bus. making rapid measurements in
all channels possible. The resuits can be automatically printed
out on a suitable ASCII printer during the measurement run. As
weil as the result. tolerance thresholds can be printed out to help
in evaJuating the performance of the test object. If a graphics
plotter (using hp-GL) is used. a press of a button js sufflcient to
plot out the complete screen contents. Several curves can be
plotted on the same axes so thaI the scatter of various lest items
can easily be seen.

01 an error in telephoneHistogram count
channel 1

Numerlcal result display after pressing
"GRAPH/NUM"key



M888u~ mode Meuurement conditlon8 A-A A,.O N o.D

Level measurement With sk1usoida1 signal 20 Hz to 4 kI"tz (72 kHz). . . . .
WIth noise signal to CCITT Rec. 0.131 end NO!'" Amertcan st8rNt8rd8

0veraJ11oss With si1usoidal signal at 813 or 1014 Hz 1) and a leveI of -10 or 0 dBmO Echo retum Ioss With noise signal ERL and a leveI of -10 1EmO. to ~ American stnard8 Singing retum k)ss With noise signal SRL or SRL HI and a leveI of -10 dBmO. to North Amertcan standards

Transhybrid Ioss 2-wlre tennination wlth 910 g 139 nF- ..
'Variation of gain wICh With ~aI signal 20 Hz to 4 kHz n a leveI of -10 or 0 dBmO. . . . .
~ency Ref. frequ~ 813 or 1014 Hz I' (0Ö1er refet'8nce frequenci88 avail8ble l8ng

VAR.MOOE) .

Variation of gain wIth in~ With sinusoidal signal at 813 or 1014 Hz I). WIll noise signal to CCITT Rec. 0.131 . . . .
leYeI nNorthAmertcanstand8lds

Total distol1lon With noi8e signal at 350 Hz ... 550 Hz or sinu8oidal signal at 422 Hz. to OCITT Rec. 0.131 and North American standards.

With sinusoidal signal at 813 or 1014 Hz 1). psoph. or C-mesaage weigl'.-d to
CClTT Re<:. 0.132 and North American standards.
Wlth ~ signal at 300 Hz ... 3350 Hz

!die channet noise At 300 Hz ... 3350 Hz or weightlng wIth psoph. or C-messag. fiIter. Aalvaang u. . . . .
at 2 kHz pO8si~

CnJ8Statk dIff. channel With sinuaoidal signal at 301, 813. 1014 11 or 3343 Hz. . . . .
With "Conventional Tetephone Sign8" to CCITT Rec. G.227 and NorU1 ~
standards, (SN 984/01 psoph. wtd/SN 984/02 C-message~oad).

CrosataIk same channeI With sinusoidal signal at 301, 813, 1014'1 or 3343 Hz ..

Out-of-band measurement With sinusoidat signal in th. range 4.6...72 kHz; recetv. renge 0.2 ... 4 kHz ..
Wlth sk1usoidaj signal in th. range 0.2 ... 4 kHz; receiv. range 4.6 ... 128 kHz . .

Hannonic distortion 2nd or 3rd order harmonic ratIo wlth sinusoki8J signal at 1014 Hz 11 . . . .
4-tone intennodUation 2nd or 3rd order dIatortIon wIth Jour ec,JaI-IeveI !on.. at 857 Hz. 862 Hz, 1373 Hz . . . .

~ 1388 Hz
Retum Ioss (option) Using SN 984/00. 1 0 bridge: reference impedanoes ~. a Q n ~ 31 AA* ~ ~

Using SN 984/00.11 bridge: reference ~ 600!SS) Q and compex31

Longitudinal conYer8ion Ioss Measur8d to CCITT Rec. 0.121
(option) Using SN 984/00.10 bridge: refer8nCe Wnpedances 600.900 Q A&do~PO'*-

Uaing SN 984/00.11 bridge: reference impedances 800. 8) Q

Longitudinal conV8r8on Measur8d to CCITT Rec. 0.121
transfer Ioss (option) Using SN 984/00.10 bridge: ,.:«..-4 imped8nc88 600. 900 Q . . .

Uslng SN 984/00.11 brkige: reference impedences a, &SO Q
Overk)ad capacity Wlth pos. or Mg. peak oode. at 813 Hz or 1014 Hz 11 .
Peakload . .
Coder offset . .

Absolute group delay Loop ."...,-w;;-~: AM-Signal wIth 8 ftx8d measuring frequenc8" to" . . . .
~ delay dlstortion signal de8cribed in CCITT Rec. 0.81 n IEEE Standard8 . . . .
Signatling distonlon Meaura the duty cycle deviation of a rectangular $ign8I of 1 0 or 20 Hz. Cuty cycIe 8ettabIe In steps b8tween 1 0 and 90 %

Interterence from signa8ng Weighted me88tnment (to CCITT Rec. 0.41 and NorIh AmertC81 ;a~-d&) in voice channeI. Duty cycIe of r8CtangUIar signal adJustabIe

Error meuurements Framing 8ffOI'S (FAS and MFAS). CRC etTOfs. Error ratio. eIror count ~ error -
".. seoonds with peeu~ ~ or u... ~ 8 bit ward in
one channeI at 64 kblt/s or via 64 kbNs int8fface

RX frame evaklatlon Evak.aation on screen of word8 and biIs . .

MUXlDEMUX operation One channel multiplexer: wIth 64 kblt/s I~ (option) only .
On. channei demultipiexer: wIth 64 kbiVs ~ (option) onIy .

1) SN 984/02 and BN 984/05: 1004 Hz
2) CompIex impedanoe C81 be mocIIIed It f-*IrY
3) 220 Q in -- wiIh 820 Q 1115 nF. C81 b8 mocII8d . f8:Dy
-.e: ~ ~ cjgH8J Tr81Imit (TX) Of R8C8iw (AX) ~ ~ be C8ri8d out u8ing.. 2O48ld)it/s (BN 984/01), 1544 ktjfIs ~ ~02) Of

64 kt)it/s interface (~). "nIeiollowWlg TX/RX ~..~: 2 M/2 Mblt/s; 64 k/64 kt)it/s: 64 k/2 ~s: 2 M/64 kbM/s; 1.5 MI 1.5 tö/s;
64 k/64 kl*/s; 84 k/ 1.5 ~s; 1.5 M/84 kl*/l.



Speciflcations of the PCM Channei Measurtng Set PCM-4

If noIhIng 10 die rxK*a1Y 18 sI88Id. tIe v8u88 ~ bebw - valid tOt .. ~ ~ 8Id d8VIC» 88tdngs wiÖlln 1he rIt8d r8ng8I cf UM tOt LC. h ~-
.. LC. IN ~ n 1mbIent temper8In.

~

generatorAnalog

Generator output
BN 984/01 . . . .
BN 984/02. . . .

balanced, floating, 3..pin CF connector
; balanced.

fem. connector compatible with WECO 310
. . . . . . . . . . . . . . . . . balanced,
fern. connector compatible with I 214 APS

. . . . 600. 850. 900 C andcomplex1)

BN 984/05 .

Output impedance,
swltch-selectable
Permissibled.c.voltagetoearth. . . . .

Send signals

Sinusoidal signals
Frequency range. . . ;.

PS8udorandom nois8 signals

NoiIe~ CClTTRec- Spedr8lhPl8c'-*1l
", ~ ZklgV,iV,Jft.I

350 10 550 Hz 0.131 3.M Hz 10.5 :t:0.5 dB
350k>5SC) Hz 0.131 7.813 Hz 10.5 :t:0.5dB
~ G.2Z7 7.813 Hz 10.5 :t0.5 dB
phOne8ign81
580 10 1985 Hz I 7.813 Hz 10.5 :t0.5 dB

(~ Return Loa)

260 10 500 Hz :a, 7.813 Hz 10.5 :t0.5 dB
(Singlng Return l.o88)2200 10 3400 Hz .. - -,. 7.813 Hz 10.5 %0.5 ce

(Singing Return l.o88 High)

Group-delay measuring signal
Similar to the measuring signal described in CCITT Rec. 0.81 .
and IEEE Standards.

Measuring frequencies . . . . . . . . . 292.500,604. 1000.
1792, 2604. 2792 and 3396 Hz

Modulationfrequencyseiectable . . 41.66or83.33Hz

4-tone signal
Four equallevel tones at. . . . . 857.862. 1373. and 1388 Hz

Send levels
Display of power levels (dBmO), can be switched over to voltage
levels (dBO).

Relative level
Level entrv in steosofO.O1 dBfrom
DispIayed on screen in steps 01 0.1 da.

Levels relative to 1 mW at a point of 0 rel. level
Level entry in steps of 0.01 dB.
Level range in the preferred range for relative level
-17 to +3 der, at 600 Q
for noiM (350 to 550 Hz), at least
tor sine signals (1 ~ 200 Hz), at least .
tor all other signals. at least . . . . .

1) Compl8X impedance: 220 g WI ~ wiÖ1820 g 1115 nF (~8X-
~)

2) CompIex imp8d8lC8; 910 g 138 nF (mocIftabIe 8X-~)
3) SN 984/02 n SN 984/~ wMh 1004 Hz

Analog receiver

Receiverinput Additional input Impedance

Two-wire input and output

see .. analog generator output"

.. .~kQ.." .. . . . . . . . .

The two-wire connector can be terminated with a compi8X
impedanCe2) for transhybrid Ioss measurements.

Recelve levels
Calibration. see "analog generator"

~60V. . . . .
Relative levels, see "analog generator"
Levels relative to 1 mW at a point of 0 rel. level
Level range in the preferred range of the relative level
-9.9 to +9.9 der and at 600 C,
signal level measurements, at least .. -60.0to + 10.0dBmO. 2OHz1O72kHz
noise and crosstalk measurements,
at least """"""""" -80to +10dBmO

Receive filters

Wldeband flltera Narrow-band filter.
~rwIge: ~-.:..

2OOHz~4kHz 301 Hz
20 Hz ~ 4 kHz 813 Hz
330 Hz to 3100 Hz 1014 Hz-
2OHz~72kHz 33431-.
4.8kHz~ 1akHz 360~_"

Filters tor weighted noise measurements
PSOphometer filter (CCITT Rec. P. 53/0.41)
C-message weightlng filter to North Arnerlcan standards
3 kHz fIat filter to North American standards
Psophometer filter with 2 kHz notch-fllter
C-message weightlng filter with 2 kHz notch-fllter
Bandpass 300 to 3350 Hz. with 2 kHz notch-filter

Filters tor S/N measurements

Sign8I-~- -.
350~ -~~Hz CClTTO.1S'
550Hz
_tu a.WI8I_wiII~.'13H& -
851 Hz ~--';'7'-- ftIIIr wWln.-I . 113 Hz ocm 0.132
1~~ Ch8w18I""'~~at 1014Hz- -
1~Hz P~~.;..'-fttI.-wWlno-=nat 1014Hz- -

c'7~ w-'vo-o.;; "*' ocm O. 132
It 1014 Hz"

-19.9to+9.9dBr

Filtert tor harm./lnt8ttft. dlatortlon me.aur.menta

p~-.;: ,..:
~018~~ 3XIOHz~~Hz
3rd 018 lI8mor*= ~ ~ Hz ~ 3042 Hz

B-A 480Hz~-Hz
~ 018 ~ PI8ICI

B+A 22a Hzm 2251 Hz
3rd~~~ 8-A 1885Hz~ 18Hz

A.857Hz+_Hz B.'373Hz+'_Hz2 2

. . -60to2.0dBmO
-60.0to +10.0dBmO

-30.0to +2.0dBmO



Digital signal generator

PCM frame structure
BN 984/01

32 chan ne I PCM trames containing:
3Otelephonechannels . . . . toCCITTRec.G.704Para.3.3
or31 telephonechannels . . . . . . . . .. tImeslots 1 to31
or32telephonechannels . . . . . . . . . . . . . alltlmeslots

SN 984/02 and 984/05
Selectable between . . . . . . . . . . . . . . . . T1 "nam:'

12 FRM/MFRM to CCITT G.704 Para. 3.1
and T1 "extd:'

24 FRM/MFRM to CCITT G. 704 Para. 3.1
Telephone channeIs per frame. . . . . . . . . . . .'. . . 24
Channelsequences. . . . . . . . . . . . 03/04.02orO10

Signalling
!1-law . . .
A-law . . . . . . . . . . . .

Generator outputs
BN 984/01
Interface characteristics compiy with CCITT Aec. G.703.
Une codes. . . . . . . . . . . . . . . NRz. AMI and HDB3
Coaxial output. . . . . .. Versacon-9 Universal Connector

System, adaptable to all common connectors
Output impedance
Balanced output.
Output impedance

. ~

. .
SN 984/02 and SN 984/05
Interface characteristics comply with CCITT Rec. G.703
and North American standards.

Linecodes Output pulse characteristic . .

W-bitinsertion .
Balanced output.

, .
. fern. COMector compatible with

WECO 310 (SN 984/02); I 214 APS (BN 984/05)
Outputimpedance 1000

Operation and clock supply

Loop-through operation
A test pattern is injected info one time slot ot a PCM frame which
has been looped through the PCM-4.

BN 984/01

Generator operation
from intemaJ ciock. . . . . . . . . .

or extemaJ cIock or extemal8 kHz sync. --signal. . .

or clock derived from receiver signal

Digitalloops
2 Mbit/s loop: all time slots are switched through.
2 Mbit/s loop: selected time slots can be switched through
(independent selection of the receive and send channeI
is possible)
64 kbiVs lcop: at interfacesrelevant
SN 984/02 end SN 984/05

Generator operation
fromintemalclock. . . . .

~

or externaI cIock . .
or extemal8 kHz sync. signal
or ctock derived from receiver

Digitalloops
1.5 MbiVs Ioop: aJl time slots are switched through.
1. 5 Mbit/sloop: selected time 9Iots can be switched through
(independent seIection 01 the receive and send channel

is possible).
64 kbiVs loop: at relevant interfaces (Option).

Digital worda for telephone chann"a
SN 984/01
Injection of a digital signal in one of the telephone channels
1 to 30 (or 31, 32) or in all telephone channeIs, or in all telephone
channeIs except the selected channeI.
Encoding law, selectable . . . . . . . . . .. A-laworj!.Jaw

SN 984/02 .nd SN 984/05
Injection of a digital signal in one of the telephone channeIs
1 1024, or in all telephone channeis, or in all telephone channels
except the seiected channeI.
Encodinglaw,selectable . . . . . . . A-laworj!.Jaw

CCIS or CAS (75fe)
.. .. .. CCIS

Send slgn8l.

Si ne signals
Frequency range . . . . . . . . . .
Send level range (in stepsofO.1 da)

Noise signals
PseudoranOOm noise signal
350 Hzto550 Hzcomplieswith . . . . . .
Send level range (0. 1 dB steps) . .
Wideband noise signal
Noise band. . . . . .
Send level range...
Conventional telephone

. 20 Hz to 3.99 kHz
-80.0to +7.5dBmO

. . . . . . .. 75 Q
3 pole, CF connector
. . . . . . . .120Q

~1e
.~,~

". .c.,'.: . OCllTAec. 0.131
-es.Oto +7.5dBmO~r~~E,~

for telephone channels
. 300 to 3400 Hz

-65.0toO.OdBmo

. . oomplies with
CCITT Aec. G.227
-30.0 to 0.0 dBmo

c~,' "';' '.,". . . . .. AMI and B8ZS
toAT&T

T echnical Advisory No. 34

. . . .

signal

ON or OFF Send level fange ~:~ .c. . . .. . . . . ..
Echo return Ioss and singing return Ioss signals to North
American standards
NoisebandofERL-signaJ . . . . . . . . . . . 560to 1965Hz
NoisebandofSRL-signal. . . . . . . . . . . . 260toSOOHz
NoisebandofSRLH-signal . . . . . . . . . . 22OOto3400Hz
Sendleveirange . . . . . . . . . . . .. -30.0toO.OdBmO

Group delay measuring signal
See: "Analog generator signals"
Sendlevelrange. . . . . . . . . . . .. -30.0toO.OdBmO

4-tone signal
See: "Analog generator signals"
Send levei range . . . . . . . . . . . .. -30.0toO.OdBmO

Idle channel signals
Any flxed word can be seiected. It is also possible to select
words which vary randomly or perlodically between two

. . 2048 kHz :t25 x 10-1
2048 kHz:t 100 X 10-1

8kHz :t100x 10-1

neighbouring vaJues.

Bit patterns
The following are available for bit error measurements:
Pseudorandom sequence complying

. 2' - 1 bits langwith CCITT Rec. V.52 . . . . ... c" '+ .
(Option Pseudorandom sequence complying

211_1~1ong.. ".withCCITTRec.O.152 . . . . .
User-programmable 8 bit ward
Externat analog signal (via VAR. MODE)
An externa! analog signa! can be input via an interna! PCM

1544kHz :t25x 10-8
1544kHz :t100x 10-8
. 8kHz:t100x10-e coderand!Injected telephoneinone channel or viaoutputc",

signal kbit/s64 interface.
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Test f8d11tles end 8I'TOr ln88rtion
BN 984/01
AIS transmission (contlnuous sequence of "1" 8)
Frame alignment bIt errorratlo . . . . . " . . .
Frame alignmentword etTOrs . . . . . . . . . .
Multiframealignmenterrors" . . . . . " . . . .
CRC-4 error rate settable in steP8 01 " " " " . .
intherange . . . . . . . . . . . . . "-" "..;..,.:.M

10 . . . . . . . . . . 10-'or10-4
I . . . . . . . . . . .. 2~3.,4
. . . . . . . . . . . .. 1~2.,2
ltepsof 0.1%

0.1\098.9%
b888d on 1 s (1cm CRC-4 WOIds)

SN 984/021nd SN 984/05
ALL ONES transnWssion
Bit 2 aIarm transml88k)n
Bit 2 ja set to "0" in each channel
S bit aIarm (Tt "norm") tr~
S~ in frame t2 ia set to ~1"
mbitalarm (T1 "extd") transmission
Elght "O"obits altematlng with light "1"obits
FASetTorS 1r,S
S-biVMFAS enofs .~-UO"Mr"'~~IIUI~. . . . . . . . . .
CRC-6 error rate settable in steps of .
in the range

~,~

V.~IV~~.f70

based on 999 InS (333 multlframes)

Signalling facllltf..
SN 984/01

Static signalling bits
Transmission of signalling bits abc d in time slot 18 for
seIected and unoccupied t8leptO'8 channels
SignaJling bit vaJue settabIe via menu

Dynamic signalling bits
Signalling bit vaJue for selected teiephone channeI set
extemally via aux. parallel ~

SN 984/02 end SN 984/05

Static signalling bits
Transmission of signalling bits A. BI A. B. C. D b i81eci~ and
unoccupied telephone channels
Signalling bit value settable via menu

Dynamic signalling bits
Signalling bit value for seIected teiephone maM81 set
extemalty via aux. parallel input for CAS (~8) onIy, or Slm bit
value set extemalty via contradir8Ction8l4 kbit/s i~

Digital signal receiver

PCM frarne structure
see "digital signal generator"

Digital signal inputs
SN 984/01
Interface characteristlcs comply with CC

Une codes CoaxiaJinput° Balancedinput Input signal monitortng via LEDs:

NO SIGNAL. AIS. NO FRAME. NO MUt:

with CCITT Rec. G.700.
. . . . . NRZ,AMlandHDB3
. . . . . . . . 7SCor>3kC
. . . . . . . . 120Cor>3kQ

~

. ..

SN 984/02 8nd SN 984/05
Interface characteristlcs compjy with CCITT Rec. G.703
and Nof1h American standards .
Une codes AMlandB8ZS
Balancedlnput fem.connectorcompatiblewith

WECO 310 (SN 984/02); I 214 APS (SN 984/05)

100 Qor>3 kC
Input impedance ., Input signal monItoring via LEDs:

NO SIGNAL, ALL ONES, NO SVNC. AlARM.REMOTE

Evaluation of digital word. In telephone channels
SN 984/01

Selecting a telephone channel
A ood8 WOfd ~ one telephone chann8I 1 to 30
(0( 31, 32) can b8 8Y8kJated.

Code word meaaurements
Signallingbits a
Encodlng law, selec1able . . . . . . . . . . . A-law 01
Receivel8Yelrange,atleast. . . . . . . . . -~~+e

BN 984/02 and BN M4/05

Selecting a lelephone channel
A ood8 word ~ one ~ ~ 1 to 24 can b8
evaiuated.
Code word meaaurem8nls
SignalUngbits A,BlA.1

. . . . . a. b. c, d

. A-lawOrl1-law
-~~ +8dBmO

8*or2in4bits
. . 1or2in6bits
. . . . . .0.3%
. . 0.31099.7% A.8/A,B,C. D

A-law or 14-law
-80to +6~

Encodlng law. selectable . .
AeceiYe leYeI fange. at least .

Recelve filters
see ,. Analog receiver"

Bit error m".uNments
on telephone channels (64 kbiVs). ShOWn as a histogram with
the X axis representing measuring periods Of' channels.
Bit patterns: see "digital signal generator send signals"
ErrCK counts on FAS/MFAS end CRC-signais.

51gn8111ng dlstortlon measurements
Me~:
Measure th8 duty cyde deviatIon of a r8Ctangularsignal.
Generator
Frequency setting . . . . . .
Duty cycte settable in steps
Analog output (back panel)
Output impedance. mark . .

10Hz~20Hz

<:I>Q
>20kQ
2OOmA
. .70V

".
.

"!

Max.d.c.loading . . .
Max. switching YOItage

Signalling receiver
Measuring range. . .
Resolution

.
;t 10 InS
0.1ms

Analog input (back panel)
Input impedance (~nect8d intemally to -15 V)
Short-circuitcurrent . . . . . . . . , . . . . .

. . .7SOQ

.. .3>mA

Ev.u8tlon 8nd monItortng of words 8nd btt8
BN 984/01

Monitoring via 8 LEDs (bits 1 to8)
Codewords of selected channeI, FAS, NOT FAS, MFAS,
NOT MFAS, SignaJling bits abc d (TX 8nd RX)

Evaluation on screen (MODE B 91)
Codewords of s-'ected ch8nn8I, FAS, NOT FAS, MFAS,
NOT MFAS, Signalling bits abc d (RX)

BN 984/02 Md BN 184/05

Monitoring via 8 LEDs (bits 1 to8)
Codewords of seiected channeI, FAS or MFAS. 5 bits,
Signalling bits A, BI A. B. C, D (TX 8nd RX). m bIts
(1 ...6 and 7 ... 12)

. ~

.TIFRAME.



Evaluation on screen (MODE B 91)
Codewords of selected channeI. FAS or MFAS. S
Signalling bits A, BI A, B. C. D

Auxll18ry outputs (b8Ck p8nel)
Activation signal tor crosstalk measurements
Analog decoder output tor decoded signal of selected tele-
phone channel
SignaJling output
Error and alarm outputs
Video signal output

Options

Codlrectlonal 84 kblt/s input. BN 984/00.01
Codlrectional84 kblt/s output, BN 984/00.02
Electrical characteristics comply with CCITT Rec. G.703.

Serlal, 64 kbltls TTL Input. BN 984/00.05
Senal, 64 kbltls TTL output, BN 984/00.06
Depending on operating mode, co- or contradlrectional.

Parallel, 64 kbltls TTL Input, BN 984/00.07
Parallel. 64 kbltls TTL output, BN 984/00.08
Parallel, 8 bit input/output with 8 kHz timing signal.

Return Loss and Longitudinal Conversion
Transfer Loss Bridge
Reference impedances (BN 984/00.10) . . . . . 600.900 Q 1)

(BN 984/00.11) . . . . . 600.850 Q I)

< IEC 625 > Interface Card, BN 958/21
Remote control of 811 device functions and interrogation of
measured v8lues. Connected to the IEC bus with adaptor S 832.

Analog generator output impedance modified
to Zout - 0 Q in plsceofcomplex impedance BN 984/00.34

Software retrofltted to Ihe latest status BN 984/00.41
Accessories

<IEC 625> Interface Card BN 958/21
Test Point Scanner MU-30, BN 823/ 11 ~ IEEE 488 CXlnnector and comecIing cabIe K 420

Balanced connection of 30 (BN 984/01) or 24 (BN 984/02) Accessories (charged extra)
low-frequency channeIs in Ihe send and receive direction Test Point Scanner MU-30 BN 823/ 11
Frequencyrange Oto128kHz ~<IEC825>lnt8rfaceCard
Can be remote controlled by the PCM-4 PCM Channel D.C. Loop Holding CircuitGH-1 BN 984/00. 12
Measuring Set ~ capecIb)r~ output. D.C. Decoupling for PCM-4, PCMZ-4 BN 984/00. 13

D.C. Loop Hotding Clrcult GH-1, BN 984/00.12 (r-xtorBN 984/02orBN 984/05)
Two d.c. lcop holding circuits in one casing. IEEE 488/<IEC 625> Adaptor(m-m) S832

for <IEC 825> WIterf- card
PCMZ-4, BN 984/00.13 Front and Back Panel Cov~ SD-5, (1 set) BN 700/00.25
Attachment tor removing the d. c. signal cornponent at the audio
input and output of the PCM-4 (not tor BN 984/02 or BN 984/05 . Equ~ ~ .. v~ 9 7S Q b88ic 0CWW\8Cb' 81cI 8NC ~.
and not necessary jf GH-1 [BN 984/00.12] ja used) ForOCherad8f*":types,_"SP8dIc8M(i..SheetV 8",.81cIorw

d1oI8n type when «d8fW1g i~.
1) ~ Olle ~ CM be U8ed at any Olle Ime.

1) For reIIm 1088 m-..m.nls: adcib".aI (X)II1pI8x imp8d8nC8 ~ Q in 2) ~ one ~ CM be U8ed at 8nY Olle 18ne.
-- wICh 820 Q 1115 nF; can be ~.. f-*Iry. 3) ~ Olle twtdge CM be fttted BI.,., 0IIe.-ne.

A Specification Sheet with more details and a Colour Brochure are available on request

GeneralSpeciflcatlons
bits.arm Power supply

Rated ranges of UM for a.c. line voItage.
switch-seiectable . . . . . . . 1101117/127/22nl227/237V.

in ead1 case -12% to +10%
Ratedrangeofuseofa.c.llnetrequency. . . . . 47.5to63Hz
Power consumptlon . . . . . . . . . . . . . . approx. 150 VA
Safety dass to lEG 348 and VDE 0411 . . . . . . . . . Class I

Ambienttemperature
Ratedrangeofuse. . . .
Storage and transportatlon

Dimensions
Bench-top instrument (w x h x d in mm)

Weight . . . . . . . . . . . . .

+Sto +40OC
-40to+70°C

~'!'~ .. .. .. . . . .
. . . . . . .

477 x 244x425

. . approx. 25 kg;;".

OrderIng Infonnatlon

PCM Channei u.a8urtng Set PCM-4
2048 kbiVs version, menu in English
1544 kbiVs version, menu in English,
WECO connectors
2048 kbit/s version, menu in German
1544 kbit/s vet'Sion, menu in English.
I 214 APS connectors

Options (charged extra)
Codirectional64 kbiVs input 1)
Codirectional64 kbiV s output 21

Serial64 kbiVs TTL input 1)
Serial64 kbiVs TTL output 2)

Parallel 64 kbiVs TTL input 1)
Parallel 64 kbiVs TTL output 21

Return Loss and Longitudinal Conversion
Transfer Loss Bridge 600/900 03)

600/85003)

BN 984/01

BN 984/02
BN 984/03

BN 984/05

BN984/00.01
BN 984/00.02

BN 984/00.05
BN 984/ 00 . 06

BN 984/00.07
BN 984/00.08

SN 984/00. 10
aN 984/00.11


