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1. INTRODUCTION

Thank you for choosing Consultronics.

Consultronics has been in the wireline simulatiarsibess for over 20 years now. Since the days ©fSB,
Consultronics has designed many new units bothustomers specifications and to conform to an evewing
range of standards. By introducing the DLS 100 985.we believe that we sold the world's first trulideband
wireline simulator to successfully simulate atteiara characteristic impedance and delay.

1.1 About the DLS 400E Wireline Simulator

Delivering high-speed data, voice, and video toubssribers' site over a single pair of wires rezmlia large
bandwidth for transmission, coupled with complexoaithms of compression, error correction, and echo
cancellation. The DLS 400E provides a perfect best for optimizing these algorithms. Due to thgéabandwidth
provided by the DLS 400E, it is suitable for tegtiADSL, HDSL, T1 and ISDN (BRI & PRI) transmission
products. The DLS 400E is equally suited for tegtiransmission schemes which use DMT, CAP, 2B1@,any
other line codes.

The DLS 400E reproduces the A.C. and D.C. charatitey of twisted pair copper telephony cable usiegvorks
of passive discrete components (R, L & C). It cantain hundreds of segments of cable simulationckvizire
matrixed together in various configurations anck llangths. Cable is simulated accurately up toMHz and in
some configurations up to 3.0 MHz. This makes itadale for testing ADSL transmissions up to 7 Mitit allows
the user to mix and match various gauges and lsraftlvirelines in one or more chassis, in ordemgke up the
loop of choice. It can be set to provide very mdifferent configurations of these cables

In addition to the loop simulations, it is possitibeadd up to 2 wideband impairments generatoragimes known
as a "impairments cards" to the unit. This allohe tiser to add a wide variety of impairments todiigeals at one
end of the line, and test telecommunications trassion systems according to specifications reconueerby both
European (ETSI) and North American (ANSI) standdrogies.

Two DLS 400E chassis may be cascaded to simulatdotiger loops required to perform 2.048 Mbit/s ADS
testing. See section 3.5, “DLS 400E 2.048 Mbit/st&wn” for more information.

The DLS 400E unit is controlled by software runnioig any Windows™ compatible computer. It includeshb
IEEE 488 and RS-232 interfaces for easy integratitma larger test system.

1.2 About this Manual

This manual contains a “QUICK START” section (seg@ 2) which lets experienced users get “up-andingfi
quickly. First time users should read the “GETTIISGARTED” section on page 3 thoroughly before pongnp
the DLS 400E. The remainder of the manual contaifermation about the software, remote control, naaty,
specifications and performance.

If you have any questions after reading this mgnplalase contact your Consultronics sales reprateator our
Ottawa Customer Service department at the locatistesl in section 15, "WARRANTY", of this manual.

If you have any suggestions as to how we can ingtbis manual or the DLS 400E, please use thetration
form or contact the Ottawa division (see section"ffARRANTY™).
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2. QUICK START

This section is for experienced users. If you asen@ the DLS 400E for the first time, please readtisn 3,
“GETTING STARTED".

1) Connect the power cord to the DLS 400E and swhehpbwer on.
2) Connect either an IEEE 488 or a RS-232 cable.

3) Connect your "Central Office" equipment to side fAtee DLS 400E.
4) Connect your "Customer Site" equipment to side BiefDLS 400E.
5) Start the software by clicking on the DLS 400E icon

6) Select the desired configuration and lengths.

7) Select the desired impairments.

8) Do your testing.
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3. GETTING STARTED

3.1 Receiving and Unpacking the Unit

The DLS 400E has been shipped to you in a reinfbst@pping container. Retain this container for &myre
shipments.

Check that you have received all the items on #ukipg list and report any discrepancies as so@ossible.

Fill in the “Product Registration” card and senbdick to the factory.

3.2 What You Need

To control the DLS 400E, you’'ll need the following:
1) DLS 400E Wireline Simulator
2) DLS 400E software package (or see section 3.4.4)
3) Windows™ compatible computer with either:

National™ PCIl or AT/TNT IEEE 488 Interface card
IEEE 488 cable

OR
Serial port: COM1, COM2, COM3 or COM4
RS-232 serial cable

The software package provided by Consultronics allbw you to control the DLS 400E using the RS-282
IEEE 488 interfaces. The software runs under Wirsféwand lets you control up to two DLS 400E uniteuYnay
also control the DLS 400E simulator by writing yawn software to send commands over the RS-23EBE 1488
port.
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3.3 DLS 400E Front Panel

DLS 400 ——0

ADSL WIRELINE SIMULATOR

Figure 1 DLS 400E Front Panel

The input and output jacks of the simulator areted on the front panel and may also be foundeab#ttk of the
DLS 400E. The “Power” and “Remote” LEDs are alscated at the front.

1) Side A balanced CF connector
2) Side A bantam jack

3) Side B bantam jack

4) Side B balanced CF connector
5) Remote LED

6) Power LED

3.3.1 Analog connections

The bantam connector on the DLS 400E is a 3-wirg(tip, sleeve) balanced connector with a diamet®.173"
(4.39 mm). The connector is also known under otfanes: miniature telephone connector, mini 310 eotun,
bantam telco jack, etc.

The CF connector is a balanced 3-pin (ring, tipugd) connector. It is possible to use banana phajsad of the
CF connector, but note that the distance betwespitts is not the 0.75" spacing used in North Aogeri

The DLS 400E provides a bi-directional wireline siation.

Normally, you would connect your Telephone Excha(@entral Office) equipment to side “B” of the DUBOE,
and connect your customer site equipment to side YAu can use either the Bantam or CF connectorthe front
of the unit, or the connectors on the back. Nog& #fl the Bantam jacks and 3-pin CF connectorsash side are
balanced and connected in parallel.

Page 4

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



DLS400E Operating and Reference Manual

3.3.2 LEDs
The DLS 400E has 2 LEDs which indicate the powatustand the remote status.

1) Power LED
2) Remote LED

The POWER LED turns green when the power is tuoredrhe power LED will turn blinking red if it falits self-
test, or yellow if it detects an internal erroreSection 13.1 for more details about the “DLS 4@eH-Test".

The REMOTE LED is off after a power-up or a res&ten the DLS 400E receives the first remote messhge
REMOTE LED will turn green if the command is vabd will turn red if an error is detected. The emoay be, for
example, an invalid command or an out-of-range e/althe REMOTE LED will stay red until the errordaare
cleared (see the command *ESR? in section 11.1 @ éoe details). When the REMOTE LED is red, theSD100E
can still communicate as normal, but the user gshgulestigate why the error occurred. Sections67ahd 7.2.2
show examples of programs that will read the ESi#ster, clear the error flags and will make the REME LED

turn back to green.

3.4 DLS 400E Rear Panel

a / R
:# [
&
] 100-240 S\SO—SOH:
L. mem
& == 82358585858288898238888¢
:[ﬁ 0
@/ Figure 2 DLS 400E Rear Panel
The DLS 400E rear panel consist of the AC input ateddigital connectors and analog connectors.
1) Fuses box
2) Power Input
3) Power On / Off Switch
4) |EEE 488 Address DIP switch
5) RS-232 (DCE) serial connector
6) IEEE 488 connector
7) External noise input A /B (BNC connector)
8) Side A/B line input / output (bantam jack)
Page 5
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3.4.1 Connecting Power to the DLS 400E
The DLS 400E is built with a 2-fuse configuratiaessection 12, “Fuses Configuration”.
Connect the power input on the back of the DLS 4t0&n AC line voltage between 90 and 26Q,¥ 50 to 60 Hz.

The DLS 400E can work with any voltage and freqyencthis range, so you don’t have to set any svasc The
voltage selector on the rear panel has no effect.

The DLS 400E will always power-up in an “idle” stathich means that it will not inject any impairnsen

One convenient feature of the DLS 400E is thatlélse configuration used is kept latched into tHay® allowing
the unit to be used even when the power is turffied o

3.4.2 Analog connections

The bantam connector on the DLS 400E is a 3-wing(tip, sleeve) balanced connector with a diamet®.173"
(4.39 mm). The connector for both sides is conmkittgparallel with the corresponding connectorhat front of the
unit.

3.4.3 External Noise Input
You can inject externally-generated impairmentsigighe “EXT NOISE IN” BNC connector on the backtbg
DLS 400E. This 50 ohms input is NOT differentighe outside of the BNC connector is grounded.

The input signal should not exceed -30 dBm betwa@niz and 1 kHz. The signal may be as high as Bf d
between 1 kHz and 2 MHz. A 20 dB attenuator istitesebetween the input and the differential output.

3.4.4 Remote Control

The DLS 400E works with either an IEEE 488 or an233 interface. Consultronics provides control wafie that
let you set the wireline inside the chassis toter@aloop and to set the various impairments. if §oe developing
your own software, read section 7, “REMOTE CONTROQWhich explains the different commands to setuthi&

3.4.4.1 IEEE 488 Operation

The IEEE 488 portion of the control software sugglby Consultronics will only work with a NationalTEEE 488
interface card. If necessary, install the NationalPEE 488 interface card in the computer. See @ect.2,
“National™ |EEE 488 Interface card Settings”, fordortant information on configuring your card.

Connect one end of an IEEE 488 cable to the IEEEet8nector located on the back panel of the DLSE40
Connect the other end of the IEEE 488 cable tdEE& 488 interface card in the computer.

3.4.4.2 Serial Port Operation

Connect one end of an RS-232 serial cable to th@32connector located on the back panel of the BQFE and
connect the other end to a serial port connectothencomputer. The DLS 400E software works with COtd
COM4. Make sure there is no conflict with your meu$he two chassis configuration is not supporteger dhe
RS-232 port by the DLS 400E software package peavioy Consultronics - you must use the IEEE 48&iate.

3.5 DLS 400E 2.048 Mbit/s System

The DLS 400E 2.048 Mbit/s system implements allltiogps described in Annex “H” of ANSI T1.413. Itrrsists of
two chassis due to the very long length of somihefloops. The *ichassis contains wirelines of gauges 0.32 mm,
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0.4 mm, 0.5 mm, 0.63 mm, and 0.9 mm. THéchassis contains additional wirelines of 0.4 mmd &b mm. The
software shows exactly which type of wirelines iatalled in which slots.

The T chassis is shipped from the factory with the IE£8B address set to 14. Th¥ 2hassis is shipped with the
IEEE 488 address set to 15. See section 7.1.2 doe nhetails on how to read or change the address.

The control software assumes the following analodydigital connections:

¢ Customer Site (ATU-R) equipment is connected te #icf the ' Chassis.

¢ Side B of the T chassis is connected to side A of tAéchassis using the provided Bantam patch cord.

¢ Central Office or Exchange (ATU-C) equipment is mected to side B of thé®chassis.

¢ The IEEE 488 connectors of both chassis are coeddotthe connector of the National Instruments
IEEE 488 card in your computer. The DLS 400E cdnéajtware does not support the two chassis
configuration over the serial port.
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4. DLS 400E SOFTWARE

4.1 Installation

DLS 400E control software is designed to run on #vyndows™ compatible computer. You will nheed about
1 Mbytes of hard disk space. The software requristional Instruments IEEE 488 card installedonn/PC. Even
though installation is required for the softwares advise you to make a backup copy of the origibiah 400E
disk. When the installation is finished, keep thigioal and the backup in a safe place.

To install the DLS 400E software on a hard drivesert the diskette into a 3%2” floppy drive on yamamputer.

From "File Manager" in Windows™ or otherwise, rigetup.exe"”. The setup program copies a numbelesfdnto

your \windows directory, and some into your \winddsystem directory. It also copies 2 files into BSDI00E

directory. Usually this directory is C:\DLS400E,thywu can choose exactly where you want these&.fiVhen you
have finished the installation, the software resuim "Program Manager"”, and you will see that nberé is a new
DLS 400E Icon.

If you look at the directory where the DLS prograesides, you will see that there are 2 programtecal
DLS400E.EXE and DLS400E.CFG. The .CFG file saveslést setup so that if the computer is powerecdanif
then on again, the DLS 400E will return to exatiily same configuration as before.

We tested the software using a GPIB-PCII card Witi#88.2 software version 2.6 (for Windows).

4.2 National™ IEEE 488 Interface card Settings

The DLS 400E software requires some settings to\@teonal Instruments drivers. Run the GPIB seftipgogram
located in the Windows Control Panel and click Software” to show the entire configuration. You di¢e select:

¢ Assert REN when SC
¢ Bus Timing=2 microseconds
¢ Disable Auto Serial Polling.

Other settings, such as Base I/0O address, depetiet @onfiguration of your National Instruments EEE88 card.

= GPIB-PCII

" Hardware Settings  GPIB Address

:|::.|
=
=

| Uze thiz Board 1 Primary Secondary
0x?b8 (| Base 170 Address 2 0 * None t|
]
+* i
m Interrupt Level [ 4 - Termination

O Terminate Read on EOS
(] Set EOI with EDS on Wiite
[] 8-bit EDS Compare

& Send EOI at end of Write

[0 ] E0S Byte

[BSREN] £] DMA Channel
Buz Timing

The dark side of each
switch should be pressed
down on your board.

| ok I | LCancel I | Help I | Bofiean > I

Advanced Items

a

~

S| System Controller [] Enable Auto Serial Polling
E 1/0 Timeout ] Enable CIC Protocol

Parallel Poll Duration [ Assert REN When SC
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4.3 Communications Setup

You have to decide whether you want to communieatie the DLS 400E over the IEEE 488 or RS-232 lars]
connect the DLS 400E chassis to your PC. Connectinthe cables is described in section 3.4.4 arsg@tion 3.5
for a 2 .048 Mbit/s system. If you want to use Rf&-232 interface, the software will prompt you fadnich COM
port to use - make sure to not select the one hggaur mouse! If you want to use the IEEE integfag National
Instruments™ PC Il or AT/TNT card must be install@dyour computer. You may also run the software in
“Offline” (demo) mode when the DLS 400E simulatemiot connected or turned off.

When you run the software, the opening screen stinsi 3 "buttons” that allow you to select RS-282rface,
IEEE 488 interface, or “Offline” mode. Select appriately, and the main screen appears.

= DL5S A00E Software Yersion 2.10

Communications

IEEE-488

_artine_|

OFfline

Consulironics

Telecom Test Equipmant

Figure 3 DLS 400E Opening Screen
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4.4 DLS 400E Main Screen

The main screen appears immediately after you baleeted the interface as described above. The liatd all the
slots within the unit, the wireline cards instaliecthose slots, the distance set on each wiretind,whether it is a

normal (in line) section or a bridged tap.

Eh_/ 0

-Eih: Options Help
Slot  Wireline InlinefTap Length 5Slot  Wireline Inline/Tap Length
' IMTHEI ® O Iu_llil |Bypass ||EI ® O E"%I Bypass Status
2 Jlwes |Hl® 0 b B e (] ® O mE
;/ Im ® O |“_||§| 15 |Bypass | & O rUnitZBypas
+ [pwes |} ® O [0 )15 [pwwess 3] ® O
5 [owes |}] ® O [0 )17 [pwess 3] ® O
¢ [bwess |}] ® O [0 )18 [pwwess [}] ® O
7 [pwes || ® O [0 )19 [pwwess 3] ® O
8 [owes |} ® O [0 )20 [pwwess 3] ® O
9 [Bwass [} ® © [0 [Sf§21 [Bypass [3] ® O
10 Unused Slot 22 [Bypass |[¥] ® O
1 [Byass [[¢] @ O [0 |Sf§28 [Bypass [[3] @ O
12 ) Il]_llil 24=|Bypass ={:}
Figure 4 DLS 400E Main Screen
ID | Name Description
1 Control box Click on this box to pop up the cohtnenu to move, size or close the window.
2 File Pull-down menu to load and save user defiests. Also enable the loading of mq
than 50 standard impairments files.
3 Option System configuration settings such as rarmbchassis and impairments cards.
4 Help Displays the title and version number of EH&S 400E control software.
5 Slot The DLS 400E consists of 23 slots wherergetaof wireline cards may be installed.
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ID | Name Description

6 Wireline Wireline type: bypass, 0.32 mm, 0.4 nfi's mm, 0.63 or 0.9 mm. In demo mode, the
type is selectable but when attached to a DLS 46biulator, the software wil
automatically poll the unit and will display theroent configuration.

7 In-line/ Each wireline may be set either in-line or actisgaebridged tap.
Bridge Tap
8 Length Length of the wireline in that particutdot.

9 Complete System When using two chassis, clicking on this check Wikbypass both units.
Bypass

10 | Unit 1 Bypass Provides individual chassis bypass.

Unit 2 Bypass

11 | More Slots Provides second chassis control. Sibes will be numbered from 25 to 48 for the
second chassis.

12 | Impairments... Click on the Impairments buttothis box to change impairments setting.

13 | Reset Slots Resets all slots to zero length.

Using the mouse you can click on the appropriaeldi to set up the configuration desired. See @e&ifor more
details on how to build loops.

You can also move around and select the wirelimfigaration using a keyboard if necessary. Thiglige easy but
takes a little longer. The <TAB> key is used to mdrom one field to the next. <SHIFT> and <TAB> etlger
reverse the move order. As you tab through, yowpedll the wireline types and lengths first, falied by the In-
line / Bridged Tap selection followed by the Bypassl Impairments buttons, before returning to tivelime types
and lengths again.

To set the wireline type field (when in demo modesg the up and down arrow keys.
To change the wireline length field, type the diseand press <ENTER>.

To select In-line or bridged tap, use the left @gtt arrow keys.
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4.5 DLS 400E Unit Configuration

When running the software for the first time, cgaofie the software to match your system. Click opti@ans” to
pull down the menu and select “Unit Configuration”.

First set the “DLS 400E System Type” to the nuntdfechassis to be controlled by the software andafifopriate
IEEE 488 addresses. Then click on the locatiomgfiastalled impairments card for unit 1 and unitf2pplicable.
Click on “OK” to return to the main panel. If theLB 400E chassis is connected the software willfydadr the
system configuration. If an IEEE address is inatirog if an impairments card is not present, a ags®f error will
be displayed. Go back into the “Unit Configuratie®tup screen and do the appropriate changes.

If your system consist of 2 chassis, only one impants card per chassis may be enabled and thelytod® in a
different slot. For example, if unit 1 containsiarpairments card in slot A, another impairmentsiaaray only be
enabled in slot B of unit 2.

= DLS A00E System Configuration _
DLS 400E Syztem Typ Impairment Cards
d T Unit 1
(12 chassis AP B[
IEEE-488 Addresses Rt 2
AN g
T Unit 1
14
bt F
15
1] 4 Lancel

Figure 5 DLS 400E System Configuration

Page 12

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



DLS400E Operating and Reference Manual

4.6 Impairments Control Panel
The impairments control panel enables you to injiéerential and longitudinal impairments on thmslated loop.

7]

Impairments Control Suggested Loops

Impairments Control Panel

|5ide A

none

On I_\Ll T Edit l&l

|5ide B

Onl™ | imsudess | | Edit |

|Lungitudinal Onl Edit I

|F‘uwerline F?’lency C'50Hz @ BOHz

mpairments Control Panel

(¢]

=]

ID | Name Description
1 Side A On To switch the differential impairments ON, click tire ON check box to put an “x” in
. the box. To switch it OFF, click again on the ONeck box.
Side B On

2 Longitudinal On To switch the longitudinal impaients ON, click on the ON check box to put an ‘ix”
the box. To switch it OFF, click again on the ONeck box.

3 Powerline The powerline frequency (50 or 60 Hz) setting aHethe frequency of the metall

Frequency noise generator and of the longitudinal noise gaoer

4 Edit Select to edit the various impairments typed levels.

5 Suggested Loop Depending on which standard catibimhas been loaded, a list of “Suggested Logps”
will be displayed on the side. These loops are paised when doing ANSI loo
testing.

6 Close Returns to the Main Control Panel.
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4.7 Editing Differential Impairments Parameters

The Impairments Editing Panel shows ONLY the patenseof the selected combination. To see all abkila
parameters, load “All Impairments Combinations™frthe Standard combinations.

Crozstalk A
Crozstalk B

Editing side A: Allimpairments combination

Crosstalk C Off

[1e]

S/haped MHoise | Off

1]

Impulze | 1]

1]

white Hoise |un=

1]

Metallic 1 Off

Metallic 2 |0

[1e ][]

Calibration impedance: @& 100 o ¢ 135 o Close

o8 4

Figure 7 All-impairments combination

ID [ Name

Description

1 Parameter

The noise simulator consists of tHeviiihg impairments generator:
¢ crosstalk noise generators (total of three)

shaped noise

impulse

white noise

metallic powerline harmonic

longitudinal triangular voltage

> & & o o

2 Type/Shape

Selects the type of the chosen pagamet

3 Level

Sets the level of the parameter. Unitssli@wvn beside the level and are selectabl
some cases.

e in

4 Freqg/Rate

For impulses, shows the selected tigpetiate. For impairment combinations otl
than ALL the rate is shown as PC CTL, which medrad the rate is preset and can
be changed. See the impulse section 6.2.6 for oetesls.

er
hot

5 Other

Shows the absolute level of the selecte®0nlPower Related Metallic noise to
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ID | Name Description
levels.
6 Calibration Shows the impedance used to calculate dBm powetsleMote that when this value |is
Impedance changed the absolute power of the signal beingtefeonto the line is not changed, but

rather its dBm reading is.

7 Close Returns to the Main Control Panel.

There are 2 types of fields in the editor, drop ddists and text fields.

Drop down lists are identified by the down arrowtts far right of the field. Clicking on this arrozauses the list
choices to drop down. You can then click on thei@dhgou want. If you are using the keyboard withih mouse,
hold the ALT key, and while you are holding it, psethe down arrow.

In text fields, type the value for the parametesaiibed by the field and press Enter. The paramedeichange
when you go to another field or after a presetrimtieof approximately 1 second.

When you have finished editing, you can click oa @lose button to go back to the Impairments Coptioel.

4.8 Editing Longitudinal Voltage Impairment

This screen allows you to set the longitudinal agét and the location of the exchange (central@ffithe
longitudinal voltage will be injected on the cusemsite for the ANSI impairments combination. Othkige it will
be injected on both sides. See section 6.2.7.dltadinal Noise” for more details.

= dif Longitudinal Yoltage il

Longitudinal ¥oltage For AMSI1-standard
VIms impairment combinations,
longitudinal voltage iz
injected at the Cuztomer site
only.

Cusztomer Site at wirelne side:

CA ® B

Figure 8 Edit Longitudinal Voltage
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4.9 Loading Impairments from Standards

The easiest way to generate impairments is tohese@reset values available from the Load menu. \igdse you
can be assured that you are using the proper vahkiesalled for in the appropriate specificationuMan also vary
the levels of any component of those impairmenitsguthe impairments editor.

Options Help
Open Complete Configuration... lot ‘Wireline Inline/Tap Length
| Load Impairments from Standard... 13 [B R
| LA | E 9 e E%l [ Complete Bypass
Load Side A Impairments... 14 |E=5"|"E'SS | E ® O E"%ll ' Unit 1 Bypass
Load Side B Impairments... 15 Bypass E ® O E"%l [ Unit 2 Bypass
Load Common Impairments... I—I
Load slot settings... 16 |Bypass E ® O Ell%l
17
Save Complete Configuration... e E ® C IE"%' :
18 [woess | ® O o)
Save Side A Impairments...
Save Side B Impairments... 19 |Bypass E ® O E"%I
Save Common Impairments... 20 (Bypass IEI [T E"%l
Save Slot Settings... 1 W IEI @& O II"%I
Exit 2 [Bwass |2 ® O 05
11 Bypass EI%I 23 Bypass E O E%
3 ® C

] ® ©
112 [Bypass |[2] @ O [0 [Sfl24 [Bypass

Figure 9 Load Impairments Sub-Menu

Start by selecting the “Load Impairments from Stadd from the Load sub-menu.

This will bring you to the “Load Impairments Comhtion from Standards” Panel. The panel offers da@r
combination of impairments which set the DLS 400&pairments parameters according to a variety oftiNor
American and European standards. The first one filbairments combinations” enables you to edit gver
impairment, while the other combinations offergnaited set of impairments as defined in the follogvstandards:

¢ ANSIADSL T1.413

ANSI HDSL Technical Recommendation
ANSI Basic Rate T1.601

2.048 Mbit/s ADSL T1.413 Annex H
ETSI HDSL RTR/TM 3036

ETSI Basic ETR 80

FTZ Basic 1TR220

* S & & o o

Use the arrows to scroll through the various steshdambinations or click on the scroll bar. To cbeoa
combination, position the highlight bar on the degicombination and click on “Load”.
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- Combination

ANSI ADSL Rate - Crosstalk Category | - ANSI 7,13 Impairments
AMS51 ADSL Rate - Crosstalk Category | - CSA 4 Impairments

ANSI ADSL Rate - Crosstalk Category | - C5A 6 Impairments

AMS51 ADSL Rate - Crosstalk Category | - CSA ¢ Impairments

ANSI ADSL Rate - Crosstalk Category | - Mid C5A 6 Impairments
AMSI ADSL Rate - Crosstalk Category |l - AMSI 7.9.13 Impairments
ANSI ADSL Rate - Crosstalk Category |l - C5A 4,68 Impairments
AMSI ADSL Rate - T1 Crosstalk Category Il - CSA 6 Impairments
ANSI ADSL Rate - Crosstalk Category |l - Mid C5A 6 Impairments
ANSI ADSL Rate - ¢l Impulze Category | - ANSI 7,13 Impairments
AMS51 ADSL Rate - c1 Impulse Category | - CSA 4 Impairments

ANSI ADSL Rate - ¢l Impulse Category | - C5A 6 Impairments

AMS51 ADSL Rate - c1 Impulse Category | - CSA 7 Impairments

ANSI ADSL Rate - ¢l Impulse Category | - Mid C5A 6 Impairments
AMS51 ADSL Rate - c1 Impulse Category 1l - ANSI 7.9.13 Impairments
ANSI ADSL Rate - ¢l Impulse Category |l - C5A 4,68 Impairments +

| |+

Load Cancel

Figure 10 Load Impairments from Standard

4.10 File Save/Load for User-defined Wireline and I mpairments Settings
The DLS 400E software allows five methods of stgramd recalling information from disk:

¢ Complete test settings

Loop settings

Side A impairments settings

Side B impairments settings

Common mode (longitudinal) impairments settings

* & & o

4.10.1 Saving/Loading Complete Test Settings

After setting impairments and the loop configuratigou can save the entire settings of the DLS 4€@fem on
disk by clicking on the “File” menu and selectingadve Complete Configuration...”.

To recall the file, select “Load Complete Configioa...”.

4.10.2 Saving/Loading Loop Settings

To save the loop settings, click on “File” menu amsdect “Save Slots Settings...”. This will onlywsahe settings
for every wireline slot in the chassis (i.e. indibridge tap configuration and length).

To recall only the loop settings, click on “File’emu and select “Load Slots Settings...”.

4.10.3 Saving/Loading Side Specific Impairments Set  tings

After setting the various impairments, you can sénen to disk by clicking on the “File” menu andesting “Save
Side A Impairments...” or “Save Side B Impairments.

To recall user-defined impairments from disk clak the “File” menu and select “Load Side A Impaimse..” or
“Load Side B Impairments...”.
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4.10.4 Saving/Loading Common Mode Impairments Setti  ngs

The longitudinal impairments settings are savectlimking on the “File” menu and by selecting “Sa@emmon
Impairments...”.

The longitudinal impairments settings are retriebgdelecting “Load Common Impairments...”.

4.11 Triggering Impulses

In some cases where the impairments combinatiols éat impulses, the button labeled “Impulses™ thre

Impairments Control panel will become active. Sal/émpairments combinations defined by the ADSLtites
standards call for 15 impulses to be applied ugwenpel establishment (i.e. after carriers have lietected on
both side) at a rate slower than 1 per seconddse cases, you will see the “Impulses” buttomé“Control” box.

When you click on this button, a box appears, Witktons to Start impulse generation and to Caneelid return to
the Main Control Pane. When you press the Statbbutmpulse generation starts. A total of 15 inggsl will be
generated at interval of 1.1 seconds. Once staatbditon appears, to let you stop impulse germeratnd will show
you the progress of the test.

= Impulse Control

Impulze Count: 0 of 15
Perniod: 1.1 zec

Cancel

Figure 11 Impulse Control

When you edit combinations that use this softwar@rol of impulses, you will see the words “PC Gtithdicating
that the impulse rate is under PC Control. For ottenbinations that call for impulses, the rate egp in the
editing screen.

Remember, the appearance of these buttons dependbkeoselected combination. Therefore, if the detbc
combination does not include any impulses, the Isghutton will be disabled.
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5. Configuring the Simulated Line

Internally, the chassis has 23 positions, knowtskms", in which wireline cards (sometimes calfeddules) can be
inserted. Wireline cards inserted in these sloéscnnected together in series. Bypass cards,tigffscof zero
length, must be put in all slots which do not hawieeline cards to carry the signal through from mector A to
connector B.

Each DLS 400E metric gauge wireline card can kieup to 500 m (approx. 1500 ft) of cable and &dsngth
which is variable in 50 m steps. You can set amgl ¢a be a bridged tap instead of a through comnmecif desired.
The bridged tap can also take up any length fram3D0 m in 50 m steps.

Consultronics also provides North American wirelicerds (24AWG, 26AWG) for the DLS 400E. The N. A.
wireline card can simulate up to 1500 ft of cadmhel has a length which is variable in 100 ft st@pe bridged tap
can take up any length from 0 to 1500 ft in 110&dps.

The card cannot be part ‘bridged tap’ and paraigtit through’ at the same time. Slot 10 has aiapeanfiguration
and cannot be used for the wireline simulatiom\.bypass card must be inserted in this slot in 0tdekeep
continuity through the unit.

The wireline cards are automatically detected s .S 400E chassis when the power is turned ONyngoDLS
400E compatible card combination ( in any ordeair) be used with a custom unit.

To simulate standard test loops for transport cRds3, DLS 400E consisting of a 2 chassis (2-Mbsgystem)
should be used. This system includes all necessads needed to simulate the standard ADSL loopssé cards
are located in factory default slots.

Often you will want to simulate just one gauge able to a specific length. Suppose this is 2.3 k2.5 mm line.
You would use 5 slots of 0.5 mm cable, and thealbne would look like this:

0.5 mm
A B

% 23 km I

Typically 0.5 mm wireline cards are in slots 1lotigh 16. There are many ways to configure these 213 km
length, but a simple way is to make slots 11 thlotig each 500 m, and make slot 15 300 m. Everyr cilog is
either a bypass card or is set to 0 length. If yoagine all the cards end to end in the unit, tbeyld then look
something like this:

SlotNo. 12345678910111213 14151617 18192021 222324
Gauge(mm) .9.9.9.9.9.9.9.963BP.5.5.5 555.4.4.4.4.4.4.4.32

A B
Length(km)oPnnnnnnn 555 523000000000 I
NormorBT NN NNNNNNN NNN NNNNNNNNNNN

Looking at a more complicated configuration, youymeant to set up a line that uses 1 km of 0.5 nma followed
by 0.6 km of 0.4 mm line, with a 200 m long bridgaeg of 0.4 mm line, 100 m from the customer sité.e
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This is the overall diagram:

200&am
4amm
0.54mm | 0.44mm 0.4amm |
A I B I
1.04km 600am 1004&m

and it could be made up like this:

SlotNo. 1234567 8910111213

Gauge(mm) .9|.9 9.9.99.9.963BP.5.5.5

1415161718 192021222324
555544444424

A [
Length(km) 0 00 000000 550
NormorBT NN NNNNNNN NNN

5.1 ADSL Test Loops

B |
000051.212000
N NNNNNBTNNNN

Annex ‘H’ of the ANSI T1.413-1995 document debes all aspects of the ADSL system based onrdtga at
multiples of 2.048 Mbit/sec, for transport class-3MTo test the performance of the ADSL systemiiporating the
bearer channel capabilities outlined in clause ‘Bf2Zhe ANSI document, the test loops specifie@im ‘H3’ shall

be used .

There are eight test loops with one adjustabbttien (marked ‘X’). Each of those 8 loops hasfiations of the
nominal length of the ‘X’ section. Those 4 variatsoof each loop can be divided into 2 configurajoand each of
these configurations has 2 variations (one sgecifor noise model ‘A’ and another for noise rab®’) - total
32 test loops, which are shown in tables ‘H5’ t@&ldf the ANSI document in annex ‘H'.

Both configurations are presented in the tableweelo

Transport class 2M-3 | Simplex downstream ratg Duplex rates (kbit/s)
configuration (kbit/s)
1 2048 160 *
16 (C)
(including analog POTS)
2 2048 16 (C)
(including analog POTS)

* This rate was designed to accommodate ISDN-BRA«{D + overhead)

Loop configurations 1 and 2 specified with naisedel ‘A’ have much longer nominal value of adalde length

(therefore much higher insertion loss) than canfigjons 1 and 2 used for noise model ‘B’.
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5.1.1 ADSL Test Loop configurations
The test loops set for transport class 2M-3 coméitjon 1 or 2 operation with noise model A or B ahown below:

ATU-R ATU-C
Loop #1 | X' km |

f |

0.4mm

Loop #2 X’ km

| |

! 0.5mm I
Loop #3 1.5 km ‘X' km

| — | — |
Loop #4 0.5 km 1.5 km | ‘X" km 0.2 km

| |

| 0.63 mm 0.5 mm 0.4 mm 0.32mm |
Loop #5 0.5 km 0.5 km 0.75 km ‘X km

% 0. 9mm | 0.63 mm 0.5 mm | Quhm %
Loop #6 0.5 km 1.25 km X" km

% 063 mm | 0.5 mm | 04 mm %
Loop #7 4.0 km | X km | 0.2 km

% 0.9 mm 04 mm 0.32 mm %
Loop #8

0.5 km BT 0.5km BT
0.4 mm 0.4 mm
0Om 1.1 km ‘X" km

| 0.4mm 0.4mm |

Nominal values of ‘X’ for 4 different configuratis (as described in the ANSI document) are showhd tables
below:
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2M-3 Configuration 1 (noise model A)

Loop # Nominal value of Loop insertion loss
adjustable length ‘X’ (km), at 300kHz (dB)
1 3.45 49.0
2 4.55 49.0
3 2.30 49.0
4 1.80 49.0
5 2.40 49.0
6 2.25 49.0
7 1.35 49.0
8 1.50 49.0

2M-3 Configuration 2 (noise model A)

Loop # Nominal value of Loop insertion loss
adjustable length X’ (km) at 300kHz (dB)
1 3.60 51.0
2 4.80 51.0
3 2.50 51.0
4 2.00 51.0
5 2.55 51.0
6 2.40 51.0
7 1.55 51.0
8 2.10 51.0

2M-3 Configuration 1 (noise model B)

Loop # Nominal value of Loop insertion loss
adjustable length ‘X’ (km) at 300kHz (dB)
1 2.45 35.0
2 3.20 34.0
3 1.30 35.0
4 0.80 35.0
5 1.40 35.0
6 1.25 35.0
7 0.40 35.0
8 1.00 35.0

2M-3 Configuration 2 (noise model B)

Loop # Nominal value of Loop insertion loss
adjustable length ‘X’ (km), at 300kHz (dB)
1 2.55 36
2 3.40 36
3 1.40 36
4 0.90 36
5 1.50 36
6 1.35 36
7 0.50 36
8 1.10 36
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5.1.2 ADSL Test Loops settings

All 32 test loop settings are stored on the fileshie DLS 400E directory (folder) ‘Loops’. The filmme represents
the specific loop configuration. For example, tive iame'Lp2c2ma.d4l’ contains the settings (nominal length)
of the test loop 2for the 2M-3configuration 2 and noisemodel ‘A’ ( as described in table H.6 of the Annex
H). The file naméLp5c1lmb.d4l’ represent the settings of the ADSL (2Mt8%t loop 5, configuration 1 for
noisemodel ‘B’ (table H.7 of the Annex H).

After the desired file is retrieved , any availlot settings can be altered and a new configaragn be saved
on disk. It is strongly recommended that the attdoop settings be saved in a different directorwifile with a

different name to avoid overwriting the originaést loop configurations. Simply select ‘Save Settings’ and
follow the screen information to save the loopisgt to the new file. The standard test loop loametrieved as
shown below in Figure 12 and Figure 13.

Diptions

Open Complete CTonfiguration. .

Help

Load Ilmpairments from Standard. . :I%I

Load Side & Ilmpairmmeniks.
Load Side B Impairments. . |%I

Load Commmon Impairnents. .
Load =lat s==tting=s_ .. :I%

S awve Compleste Conmfiguration. .. :I%I

S awe Side DS lmpairments. :I%
Sawve Side B lmmpairmmenik=. .
S awes Common lmpairmenks. .. |%I

S awe= Slak S etting=s. . :"%I

Figure 12 Load&save menu

Fil= Qptionz  Help

Slot wireline InlinefTap Length Slot wireline InlinefTap Length
2 0.9mm LI File name: Folders:
3 [09mm =] [picima.d4l |  endis4D0eMloops
4  [0.9mm | [btp0.d4l - 5 oh -
i Ip1clma_d4l dis400
5 [09mm | [iplcimb.ddi — % o
= Ip1cZma.d4l oops
0.9mm  ~| |jp1c2?mb.ddl
IpZcima.d4l
7 [08mm = | 55c1mb dai -
g8 0.9mm ;I IpZcZzma.d4l x
q 0._63mm ;I List fles of type: Drives:
10 Unus |Slot settings D4L) 7| [ e ~]
1M1 [05mm ~[| & i [0m {23 [04amm - & [450m [

12 [05mm | =1 C [on__J@] |2 03z -] =i C on ]S

Figure 13 File selection menu
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5.1.3 The ADSL test loop characteristic attenuation

The following graphs show the measured attenuatione of the Consultronics ADSL test loops ( usedrfmsport
class 2M-3, 2.048Mbit/s environment) :

Loop 1

-10
A-m)§>\\‘
g * \
S -
= -50 =<
>
c
g —
< -70

-90 f f B

0 200 400 600 800 1000 1200 1400

""" Lp1 Config. 2-Noise Model ‘A’
Lpl Config. 1-Noise Model 'B'

Frequency (kHz)

Figure 14 Loop-1 Attenuation graph

Loop 2
-10 \\
a 30 T ‘.\ \
= .,
s 50 T e T~
g e, . \
Fi) ~ . . \\
Z 07 N ~—__
-90 —=
0 200 400 600 800 1000 1200 1400
Frequency (kHz) ~  ------ Lp2 Config. 2-Noise Model ‘A’

Lp2 Config. 1-Noise Model 'B'

Figure 15 Loop-2 Attenuation graph
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Loop 3

o R
KE) ~
= o . \
=) ‘s
T -50 N~
g ‘. \
2 70 — i
-90 T S LS L L —
0 200 400 600 800 1000 1200 1400
Frequency (kHz) == ---- Lp3 Config. 2-Noise Model ‘A’

Lp3 Config. 1-Noise Model 'B'

Figure 16 Loop-3 Attenuation graph

Loop 4
-10
@ -30 1"
= ..
c R . \
2 Tea
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6. ADSL NOISE GENERATOR DESCRIPTION

The ADSL noise card contains several generators ¢daa simulate various impairments. The followinigck
diagram shows these generators:

BASIC RATE
HDSL
FTZ
10-tone
T1.601 External input
DSL (Attenuated by 20 dB) Low-level
HDSL sinewave set to
HDS.+ADSL e an odd power
-
TL601 line frequency
DS
HDSL Low Frequency Crosstal |Méta||ic Noise
HDSL+ADSL Noise (XtalkA) )
ADSLNEXT
High impedance
Low Frequency Crosstalk differential output
Noise (XtalkB) Z
Longitudinal output
- (transformer coupled)
High Frequency Crosstalk —— _
Noise (XtalkC) |Long|tud|nal N0|se|
| Flat White Nfise | High-level
triangular
ADSAE?_(; waveform which
) isinjected in
Tl unipolar and
AMI complex impulses
(Cook pulse, ADSL
clandc2)
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6.1 Standards Implementation

Most impairments generated are specified by ANSI&1.4 committee setting standards for ISDN BasiteR
HDSL and ADSL rate testing of transmission devicBsme of the impairments are specified by the ETSI
committee TM3 RG12 that sets standards for the ssnef transmission device tests in Europe. Whenped by
the relevant standards, the impairments are asAfsll

6.1.1 Basic Rate Testing, ANSI T1.601 standard

Impairment

Description

Longitudinal Noise

Up to 60 volts common mode itijge on the customer equipment si
(normally on side A), 60 Hz (option 50 Hz).

de

Power related Metallic Noise

Odd harmonics of tiedamental up to"6odd harmonic (660 Hz).

Crosstalk Noise (NEXT)

Spectrum and level as sjEtiby ANSI for basic rate DSL 2B1Q
transmission.

6.1.2 HDSL Rate Testing, ANSI Technical Reporton H DSL

Impairment

Description

Crosstalk Noise (NEXT)

Spectrum and level as spetihy ANSI for HDSL rate 2B1Q transmission.

Power related Metallic Noise

Odd harmonics of tiedamental up to"6odd harmonic (660 Hz).

6.1.3 ADSL Rate Testing, ANSI T1.413

Impairment

Description

Impulse Noise

Both c1 and c2 types of impulsespagified.

Crosstalk Noise

Five different types of crosstatise, which can be injected over varying lev
and in combination. There are 3 different and irhelent crosstalk generato
The output level of each one is variable. They lbammixed together to form
wide variety of crosstalk combinations.

els

a

6.1.4 ETSI ISDN Basic Rate Testing, ETR80

Impairment

Description

Shaped Noise

Multiple tones at 160 Hz and harmomjr$o 300 kHz, amplitude and pha
related as specified.

Impulse Test

A bipolar pulse, of selectable pulgdthy rate and level.

Longitudinal Noise

Common mode at 50 Hz (60 Hzaptiat up to 20 Volts.

6.1.5 HDSL Rate Testing, ETSI RTR/TM 3036

Impairment

Description

Shaped Noise

Multiple tones at 320 Hz and harmomjc$o 1.5 MHz, amplitude and phal
related as specified.

Impulse Test

The Cook pulse, of selectable ratderal.

Longitudinal Noise

Common mode at 50 Hz (60 Hzaptiat up to 20 Volts.
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6.1.6 European 2.048 Mbit/s ADSL rate testing, ANSI T1.413 Annex H

Impairment Description

Impulse Noise Both c1 and c2 types of impulsespagified.

Crosstalk Tests 1 and 2 Also known as Model A amdi&ll B crosstalk tests.

Maximum stress linearity test White noise at -180ndHz from 1 kHz to 1.5 MHz

6.2 Individual Impairments

A list of all the individual impairments that cae benerated is given below. You can use them inobiiee preset
combination mentioned above. Alternatively you sahthem by loading the “All Impairments Combinattfrom
the standard combinations. Then you can set oral @f the possible impairments at varying levelad in any
combination. This very powerful mix of impairmemi@n be used to provide a rich variety of test ciomi.

Name Type Level Range Description
T1.601 Crosstalk -75t0 -30 dBm For spectrum, sgark 22 T1.601 NEXT
DSL NEXT Crosstalk -75to0 -30 dBm For spectrum, Biggire 23 DSL NEXT
HDSL NEXT Crosstalk -75t0 -30 dBm For spectrune &gure 24 HDSL NEXT
HDSL+ADSL Crosstalk -75t0 -30 dBm For spectrurre ségure 26 ADSL + HDSL NEXT
ADSL NEXT Crosstalk -75t0 -30 dBm For spectrune ségure 25 ADSL NEXT
ADSL FEXT Crosstalk -85 to -35 dBm For spectrune B&gure 27 ADSL FEXT
ADSL A Crosstalk -85t0 -35 dBm For spectrum, sggfe 28 Noise Model A
ADSL B Crosstalk -85 to0 -35 dBm For spectrum, sigrife 29 Noise Model B
Tl Crosstalk -85 to -35 dBm For spectrum, see B@dr T1 NEXT
2.048Mbit/s AMI | Crosstalk -85 t0 -35 dBm For speat;, see Figure 31 2.048 Mbit/s AMI
ETSI BASIC Shaped 3.21t0 100 puV/ Hz ETSI Basic Réttaped Noise.
ETSI HDSL Shaped 3.21t0 100 puV/ Hz ETSI HDSL Ratef®d Noise.
FTZ 1TR 220 Shaped 3.21t0 100 pV/ Hz Basic Ratgp&th&loise to FTZ specs.
Metallic 1 Offset £10 dB Any odd harmonic up to0aidz or 550 Hz.
Metallic 2 Offset £10 dB Any odd harmonic up to0a8z or 550 Hz.
Longitudinal Common 0-60 V (60 Hz) A triangle wave common-mode
mode 0-50 V (50 H2)
White Noise -140 to -90 dBm/Hz|  Flat white noise.
Description Rate Width
Cook Pulse Impulse -20to +6 dB Used for HDSL rate 0-100 pps or | n/a
testing. See Figure 34. | single shot
ADSL #1 Impulse 0-100 mVv Used for ADSL rate 0-100 pps or | n/a
testing. See Figure 32. | single shot
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Name Type Level Range Description
ADSL #2 Impulse 0-100 mVv Used for ADSL rate 0-100 pps or | n/a
testing. See Figure 33. | single shot

Bipolar Impulse 0-100 mVv 0-100 pps of 20-120 us
single shot

3-Level Impulse 0-100 mV 0-100 pps or 20-120 ps
single shot

Unipolar+/- Impulse 0-100 mVv 0-100 pps or20-120 ps
single shot

NOTES

1) Level ranges in dBm are on a 100 Ohm dBm sddley are measures of the total power in the barttiwid
DC to 1.5 MHz with the exception of 2.048 Mbit/s AMhich goes up to 2.1 MHz.

2) Metallic noise is specified in T1.601 using &a&pl load and 135 Ohm dBm scale. The levels dative
to the reference levels of the odd harmonics whieh

Frequency Level

[Hz] [dBm]
60 -47
180 -49
300 -59
420 -65
540 -70
660 -74

3) Cook pulse levels are relative to the referdagel of 318 mV p-p, when using a 135 Ohm scale.

6.2.1 Output Stage

The noise generator can be completely disconndobed the output jacks by a relay even if impairnseate still
being generated inside the unit. This also remakresvery slight loading effect (approximately 4 kad) of the
impairments card.

6.2.2 Crosstalk Generators A and B

The impairments card contains two independent leguency crosstalk generators able to produce iatyasf
shaped white noises up to 600 kHz. Generator Byeaerate one extra type of noise, ADSL NEXT. Othsewhey
are the same.

Reference levels of noise, with dBm based on 100pkare

Type Level [dBm]
T1.601 -45.0
10-disturber DSL NEXT -56.1
10-disturber HDSL NEXT -47.6
10-disturber ADSL NEXT -49.9
10-disturber HDSL+ADSL -45.6

The difference in levels due to different numbdrsterferers are:
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Number of | Level difference
disturbers [dB]
24 +2.3
20 +1.8
10 0.0
4 2.4
1 -5.0
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Figure 22 T1.601 NEXT
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Figure 23 DSL NEXT
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6.2.3 Crosstalk Generator C
The (high frequency) crosstalk generator C produtc#se with frequency components up to 2 MHz. Rafee

levels of noise, with dBm based on 100 ohms, are

Type

Level
[dB]

10-disturber ADSL
FEXT

-69.6

ADSLA

-49.4

ADSLB

-43.0

T1 NEXT

-47.8

2.048Mbit/s AMI

-46.0

500 1000 1500 2000 2500
Frequency, kHz

Figure 27 ADSL FEXT

—140

-150
10 100 1000 10000

Frequency, kHz

Figure 28 Noise Model A
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6.2.4 Shaped Noise Generator
The shaped noise generator is a RAM-based genavhtoh produces a variety of discrete tones:

¢ ETSI Basic Rate ETR 80
¢ ETSI HDSL Rate RTR/TM 3036
¢ FTZ 1TR.220 recommendations

It is also used to generate the 10 tones whicin@eeed for ADSL Model A noise.

6.2.5 Flat White Noise Generator
The flat noise generator injects a flat white naifgmal, with a -3 dB point located above 1.5 MHz.
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6.2.6 Impulse Generator

Seven different types of impulse may be selectégyTare: 3-level, bipolar, unipolar+, unipolar-okp ADSL c1,
ADSL c2.

Four of them (3-level/bipolar/unipolar+/unipolarpnsist only of either 2 or 3 different levels. Shetype of
impulses are calibrated in mV peak. The pulse widths only enabled when one of these «1>

type is selected and may be varied from 20 to 1&%asseconds. The impulse width is
defined as the duration of every transition inrapulse. /I_\—\_,—

The other three types, Cook, ADSL cl & c2, are clexmvaveforms as shown in the diagrams below. Iisguate
can also be a single, “triggered” impulse or vafiedn 0 to 100 per second.

30

2019
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=
|

Amplitude,

—101

201

0 20 40 60 80 100 120 140
Time intervals x160 nS each

Figure 32 ADSL c1 Impulse
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Figure 33 ADSL c2 Impulse
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Figure 34 Cook Impulse

6.2.7 Powerline Related Impairments

Two types of impairments due to the interferenoenfAC power lines are generated by the ADSL no&eegator.
One of them is called “metallic” and the other dlomgitudinal”.

The reference powerline frequency used in bothsceae be selected as 50 or 60 Hz.

6.2.7.1 Metallic Noise

Powerline metallic noise is a pair of low-level siwaves which are injected in differential modee Trequency of
the sinewaves can be set to any odd harmonic, frenfundamental up to thd"&dd harmonic (550 or 660 Hz).
The ADSL noise generator contains two generat@sdhn be set independently. The generator withraatically
disable the second tone generator if both freqasnaie set equal. The relative levels of the haitecare always
the same. The levels of both tones taken togetireibe varied up to +10 dB relative to the ANSI TiL@eference
levels.

The ANSI T1.601 reference levels are shown in dllewwing table:

Frequency Level
[Hz] [dBm]
60/50 -47
180/150 -49
300/250 -59
420/350 -65
540/450 -70
660/550 -74

6.2.7.2 Longitudinal Noise

Longitudinal noise is a triangular waveform whishinjected in common mode on the wireline usingpagformer.
Associated with the longitudinal noise, some lomdjital loads should also be used. The ETSI ETR8Adsird
requires that both pairs of loads (located on satbs of the transformer) are set any time theitodipal voltage is
generated. Otherwise only ONE pair is installed.

When one load is installed, it should be at the €<td&, where no longitudinal voltage will appeareThvel of
longitudinal noise which appears at the custonteresid of the line is 0 to 50gMs in 1V steps when the powerline
frequency is 50 Hz, and 0 to 60 V when the powerfrequency is 60 Hz.
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°
To central office % To user equipment
®

o

330 nF +330nF
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Y — -

To longitudinal
generator output

Figure 35 ANSI Longitudinal Load Configuration

If both pair of loads are set, then equal and op@qhase voltages appear at both ends of theTimey are half the
voltage that would appear at one end of the limmif one pair of loads are in place. The longitadiinoise appears
on both sides and the level may be set betweend @aNgus in 1V steps.
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)
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Figure 36 ETSI Longitudinal Load Configuration
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7. REMOTE CONTROL

The DLS 400E is controlled via the IEEE 488 (alsmwn as the GPIB bus), or the RS-232 (serial) fate,

allowing the integration of the DLS 400E into agar test system. Sections 7 through 11 will provigieu complete
details on how to control the DLS 400E. These sestimay be skipped if you are only using the safwaovided
by Consultronics.

The DLS 400E remote control is designed with seéva&eadards in mind:

¢ The GPIB physical interface follows IEEE 488.1. Thactions implemented are outlined in Section
7.1, “IEEE 488 Interface”.

¢ The Common Commands (see section 11)follow IEEE288

¢ The Device Dependent Commands (see section 7.5pased upon the Standard Commands for
Programmable Interfaces (SCPI). However, we hatté¢ate some device dependent commands since
none of the pre-defined SCPI commands apply t@ite 400E.

¢ The serial port physical interface follows the B¥S-232 standard.

The IEEE 488 and the serial interfaces are alwagbled and either can be used. The DLS 400E diitsctaitput
to the last interface from which it received dd@ath interfaces use the same command set and prdbdacsame
results.

Section 7.1 and 7.2 describe features specifimt marticular interface, and the rest of this sectiescribes the
commands that are common to both interfaces.

7.1 |IEEE 488 Interface

This section contains information specific to tBEE 488 interface. Section 7.2 contains the infoionaspecific to
the RS-232 interface.

7.1.1 IEEE 488.1 Interface functions supported
The IEEE 488.1 Interface functions supported byDh& 400E are as follows :

SH1  Source handshake - full capability
AH1  Acceptor handshake - full capability
T5 Basic talker - serial poll, untalk on MLA
L3 Basic listener - unlisten on MTA

SR1  Service request - full

DC1 Device clear - full

Cc4 Respond to SRQ

E1l Open Collector drivers

RL1 Remote Local - full

These represent the minimum required to implententEEE 488.2 standard.
Note that the IEEE 488 interface is also knowrhat&PIB and the HP-IB interfaces.
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7.1.2 |IEEE 488 Address

The DLS 400E can use any valid IEEE 488 addressn(fd to 30). You can change the address by usied@tR
switch on the back of the unit. The weighting iakw:

Dip Switch | Weighting
AD5 16
AD4 8
AD3 4
AD2 2
AD1 1

The following figure shows the default switch segtiwhich is set to address 14 (i.e. 0+8+4+2+0=14):
Address 14
54321

o WEEE,

7.1.3 The Service Request (SRQ) Line

The SRQ line, as defined by the IEEE 488.1 standandised when the DLS 400E is requesting servieze are
some examples of services that could raise SRQ:

¢ amessage is available in the output buffer
¢ an error occurred

¢ all pending operations are completed

+ the power was just turned on

In order to use the SRQ line, all relevant enalilerhust be set.

For example:

+ the SRQ line can be raised automatically when tieeeemessage available by enabling the MAV bit
(bit 4) in the Status Byte Register with the comth&8RE 16.

¢ the SRQ line can be raised automatically when tieeesn error by enabling the ESB bit (bit 5) in the
Status Byte Register with *SRE 32 and by enablivédrror bits in the Standard Event Status Register
with *ESE 60 (bit 2, 3, 4 and 5).

NOTE: The Factory default is to clear all enable rgisters on power up. See *PSC, *ESE and *SRE
commands for more details in section 11.

We recommend that you set the DLS 400E to rais&SB@ line when there is a message available and theze
is an error.

Page 40

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



DLS400E Operating and Reference Manual

7.1.4 Resetting the DLS 400E

To reset the DLS 400E, use the “Device Clear” comsinags defined in the IEEE 488.1 standard. Thisthesame
effect as the power-up reset.

Shunt JP2 on the controller card determines whether‘interface Clear” line resets the whole unitjast the
IEEE 488 interface. The factory default is to &2 Jn the IFC position (pin 1 and 2) which resatl/dhe interface
when IFC is received.

The only tool you need to change the shunt of mosits a Phillips screwdriver. Ensure that the e¢peard retainer
and card stabilizer hardware is kept separate surenthat they are re-installed in the correct tiooa This
procedure should be read entirely before beginning.

1) Turn off the DLS 400E and remove the power cord.

2) Remove the 11 screws and washers from the reaeaftit. This allows the top cover to be removed.
3) Remove the card retainer (item 5) and the 5 catilters (item 4) (see Figure 37).

4) Remove the control card from slot 25.

L
Figure 37 DLS 400E Chassis Assembly
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5) Locate JP2 using Figure 38 and installed the simuhte desired location. Setting JP2 in the IFGtpms
(pin 1 and 2) resets only the interface when IF@éeived. In the “RESET” position (pin 2 and 3)Cl
resets the entire unit.

Figure 38 DLS 400E Controller IFC Strap Option

6) Re-install the controller and ensure a tight fithathe connectors on the motherboard.

7) At this time, plug the unit in and turn it on. Rime software that came with the unit and ensure the
program can set the loops. Turn the unit off arateed with the procedure.

8) Replace the card retainer (item 5) and the 5 dafilizers (item 4).

9) Replace the top cover and re-install the 11 scewiswashers at the back of the unit.

10) Plug the unit in and turn it on. Run the softwdrattcame with the unit and ensure the program egtie
loops.

7.1.5 Message Terminators

Messages to the DLS 400E must be terminated witteria Line Feed character (ASCIlI <LF>, decimal 10,

hex 0A), an IEEE 488.1 EOI signal or both. Messdgam the DLS 400E are always terminated with aelifeed
character and the IEEE 488.1 EOI signal.

Note that some languages, such as BASIC, may atitatha append a carriage return and a line feetth@tend of
messages. The carriage return character is ndicateeminator, and will invalidate the last comndafo avoid this
problem, you can append a semi-colon after a sfaftgr the quotes) when printing to the IEEE 488.pAnother
solution is to append a semi-colon at the end efabmmand itself (inside the quotes), so that Hreage return
can be interpreted as a second command, and b&/slieparded by the DLS 400E. For example:

PRINT #1, “:sourceB:output on"+CHR$(10);  Prefersadution
or

PRINT #1, “:sourceB:output on;” Other solution
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7.1.6 Example using the IEEE 488 Interface
To enable the output stage, do the following:

¢
¢

transmit ““ SOURCEB:OUTPUT ON"
check that the REMOTE LED is green

To send and receive messages with error checkltayfthese steps:

* & & 6 o o

set all relevant enable bits (only done once)

send the message

wait for SRQ

read the Status Byte

if MAV (bit 4) is set then read the response

if ESB (bit 5) is set then read the Standard E8tatus Register and take all the relevant actions.

For example, to get the identification message tithIEEE 488 interface, do the following:

* & & o <

* & o o

transmit “*SRE 48" » enable MAV and ESB (needatiyamnce)

transmit “*ESE 60" »enable all the error bitséded only once)
transmit “*IDN?” »qguery the identification messag

wait for SRQ to be raised

read the status byte »use the IEEE 488.1 saibtpmmand, not *STB?

if MAV (bit 4) is set read the response

if ESB (bit 5) is set do the following  »check if arror was detected

transmit “*ESR?” »query the Event Status Register

wait for SRQ to be raised

if MAV (bit 4) is set read the response and takeedbvant action according to the error type reedi

If desired, all the enable registers can be redtorepower up with the *PSC command.
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7.2 RS-232 Serial Interface
This section contains information specific to th8-&®32 interface. Section 7.1 contains the inforamaspecific to
the IEEE 488 interface.

The DLS 400E uses a female DB-25 connector, amongigured as a DCE device. It can therefore beneoted
directly to your PC serial port.

The RS-232 standard is equivalent to the Europe@d/V.28 standards. In this manual we use the 832 to
refer to both of these two standards. Generally,dbmputer literature will use the words “seridCOM1” and
“COMZ2” to refer to the RS-232 interface. Note tila¢ DLS 400E cannot use the parallel port of a agemp(the
female connector).

To use the RS-232 interface, simply connect younpater to the DLS 400E and set the computer to ®@0baud
rate, no parity, 8 data bits per character, 1 btband RTS/CTS hardware flow control.

Do NOT use a null modem with a computer that hstsadard COM port configured as a DTE.

The DLS 400E stops transmitting data when the RA&is low, and restarts when the RTS line is hifjire DLS
400E lowers the CTS and the DSR lines when it caaocept data, and raises them when it can. Natethle RTS
line is not the usual “Request To Send” as defipgdhe RS-232 standard. If desired, the user cavel¢he RTS
line set, and use only the CTS line.

7.2.1 Message Terminators

Message sent to the DLS 400E through the seriakfate MUST be terminated with the line feed chimac
(decimal 10, hex OA, LF). To ensure that no chamactre left in the receive buffer of the DLS 400&m a
previous incomplete command, you can send thefdieé character by itself before sending new command

Messages from the DLS 400E are always terminatddaiine Feed character.

Note that some languages, such as BASIC, may atitmattya append a carriage return and a line feetth@tend of
messages. The carriage return character is ndicateeminator, and will invalidate the last comndafo avoid this
problem, you can append a semi-colon after a s{aftgr the quotes) when printing to the IEEE 488 pAnother
solution is to append a semi-colon at the end efabmmand itself (inside the quotes), so that Hreage return
can be interpreted as a second command, and b&/simparded by the DLS 400E. For example:

PRINT #1, “:sourceB:output on"+CHR$(10);  Preferssdution
or

PRINT #1, “:sourceB:output on;” Other solution

7.2.2 Example using the RS-232 Interface
To enable the output stage, do the following:

¢ transmit “:sourceB:OUTPUT ON”
¢ check that the REMOTE LED is green

To send and receive messages with error checklrayfthese steps:

¢ set all relevant enable bits (only done once)

*

send the message
+ read the answer until you receive LF (decimal Ex BA)

¢ check if an error occurred with the command *ESR?

For example, to get the identification message WithRS-232 interface, do the following:
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¢ transmit “*ESE 60" »enable all the error bits€ded only once)

¢ transmit “*IDN?” »query the identification messag

¢ read the answer »the messages are always teeahiwith LF

¢ transmit “*ESR?” »check if an error occurred

¢ read the answer »if not 0, see section 11.1.ddecription of the error(s)

7.3 Data formats
This remaining sections applies to both the IEEB d48d RS-232 interfaces.
The DLS 400E adheres to the IEEE 488.2 principlEafjiving Listening and Precise Talking.
The data formats supported by the DLS 400E are:
DLS 400E Talking:  a) <NR1> Numeric Response Data - Integer
b) Arbitrary ASCII Response Data
<NR1> is an implicit point representation of areger (i.e. fixed format).

Arbitrary ASCII Response Data is a generic charestténg without any delimiting characters. It isually used to
send data in response to a query, such as withBiN? command (see section 11, “Common Command)Set”

DLS 400E Listening <NRf> Decimal Numeric Program Data

<NRf> is the Flexible Numeric Representation ddlime the IEEE.2 standard which can represent jostibany
number.

The DLS 400E can accept data in the <NRf> formdiictv means that numbers can be made of a comhinatio
digits, signs, decimal point, exponent, multiplianit and spaces. For example, any of the follgwis a valid
representation for -85.0 dBm: -85dbm ,-85.0 dbrb, -85.0, -8.5e2. If a unit (i.e. dB, pps, mv, eéscappended to a
number, that unit must be valid and not abbrevidikxe that the period separates the decimal parthomber.

7.4 Command Syntax

The DLS 400E adheres to the IEEE 488.2 format onmmand syntax. As with the Data Format, the prilecip
forgiving listening and precise talking.

Spaces are optional between keywords, excepttaidast one and the parameter(s).

Common commands are preceded by the characteD&Vice Dependent commands are preceded by a agitim,
a colon separating each level of the command. Cardsmay be either in upper or lower case. Multg@enmands
may be concatenated by separating each commarehiiycslons.

Commands may take one of two forms, either a Com@mmmand or a Device Dependent Command. The format
of each is detailed in the following sections:

¢ Section 8: summary commands for both the wirelarasimpairments
¢ Section 9: wirelines commands details

¢ Section 10: impairments commands details

¢ Section 11: common commands details
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The following are some examples :
*RST
*RST;*WAI;:sourceB:output off
*ESE 45; *SRE 16

IEEE 488 messages to the DLS 400E may be terminaitbdeither a Line Feed character (ASCIl <LF>, idea
10, hex OA), an IEEE 488 EOI signal or both. RS-28@ssages must be terminated with a line feed cteaira
Messages from the DLS 400E are always terminaté¢ld aviLine Feed character, and also with the EOhadigf
using the IEEE 488 interface.

As defined in the SCPI specifications, a Device &efent Command may be sent in its short form ay form, in
upper or lower case. The following commands areesfoee identical in operation:

:sourceB:IMPULSE:RATE 100 PPS
:sourceB:IMPULSE:RATE 100
:sourceB:IMPULSE:RAT 100
:sourceB:IMP:RAT 100
:sourceB:impulse:rate 100
:sourceB:Impulse:Rate 100 pps

Queries of the system follow the same format asctiramands, except that the data normally associaittda
command is replaced by a question mark “?”. Folimmieceipt of such a command, the DLS 400E wiltelthe
appropriate response in the output queue, wheanibe read by the controller.

Examples are:
*IDN?
*ESE?;*SRE?
:sourceB:IMPULSE:RATE?

When a command does not begin with a colon, the BAGE assumes that the command is at the samedgvbe
previous command. For example, to set the impulse,does NOT need to specify “:sourceB:IMPULSE” éach
parameter but rather may send the following command

:sourceB:IMPULSE:TYPE BIPOLAR;RATE 100;WIDTH 50

7.5 Device Dependent Command Set

As recommended by the SCPI consortium and to siynptogramming of the various Consultronics simaiaf the
DLS 400E uses the following rules:

¢ Each section of the command may be sent in thefuhe truncated form.

¢ The command itself may be sent in upper or lowsedarm.

¢ The DLS 400E will round any number to the nearashiper permitted by the resolution of the
parameter.

Sections 8, 9 and 10 give more information on t@gous command syntax to set the wirelines and iimmzants.
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8. Wirelines and Impairments Commands Summary

Each section of the command may be sent in theofuthe truncated form (indicated in upper casée Tommand
itself may be sent in upper or lower case form.

The DLS 400E will round any number to the neareshioer permitted by the resolution of the parameter.

Sections 7.3 and 7.4 give more information on tia dormat and the command syntax.

8.1 Wirelines Commands Summary

The following list show the various commands useaantrol the wirelines boards located inside theSRIOOE
unit. It is recommended to the programmer to bectamdliar with the system architecture by readiegt®n 5,
“Configuring the Simulated Line”.

The following list provides a summary of the wirai commands. The detailed command set is desciibed
section 9.

:Setting :slot §ot Number>, <Length>, <Connection>

:channel :bypassboolean>

8.2 Impairments Commands Summary
When setting impairments, the DLS 400E commandises the following general format:

:Source?:AAAA:BBBB CCCC DD

where :Source? specifies the ADSL noise card ¢émcatside the DLS 400E chassis. Use :source? éor th

impairments card located on side A and :SourceBherone on side B.

:AAAA specifies the impairment generator (in orzse two levels are required - i.e. for “pwrline”)

:BBBB  specifies the parameter

CcccC specifies a value

DD specifies the unit. When multiple units arealéed, the first one is optional and is indicated by
square brackets (i.e. [dBm]). The second one areatary, if used. For example, if setting the
impulse level in mV, the units are optional, buthié level is in dBm they are mandatory.

It is assumed that the programmer is familiar tonsoextent with the block diagram and descriptiontrod
impairments card as given in section 0.

The following list provides a summary of the commignThe detailed command set is described in setflo
:source? :outputboolean>

:xtalkA :type <choice >
:level snumeric value> [dBm]

:xtalkB :type <choice >
:level <humeric value> [dBm]

:xtalkC :type <choice >
:level<numeric value> [dBm]

:shaped :type shoice >
:level snumeric value> [uv/sqrt(Hz)]
‘level <snumeric value> dBm/Hz
‘level shumeric value> dBm

:white :state <hoice >
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:white :level saumeric value> [dBm/Hz]

:impulse :type <hoice >
:width <numeric value> [us]
:level <humeric value> [mV]
‘level <snumeric value> dB
:rate saumeric value> [pps]
;trigger

:pwrline :freq <hoice> [Hz]
:metallic:harmonicl <hoice >
:harmonic2 <choice >
:offset saumeric value> [dB]
:longitudinal :level sumeric value> [Vrms]

:load1 $oolean>
:load2 voolean>
:quiet

:setting  :pwrline :longitudinal :stateboolean>

Page 48

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



DLS400E Operating and Reference Manual

9. Device Dependant Command Set Details for Wireline

9.1 Wireline Settings

This command is used to build a loop by settingsihaulated length and loop connection of slot btigh 24, with
the exclusion of slot 10. Slot 10 has special finmst and can not be used to build the loop. Thp mmnection
selects whether the wireline is connected nornwllgs a bridged tap.

:setting:slotc Sot Number>, <Length>,< Connection>

where
<Sot Number> Range: 1 trough 9, 11 through 24
<Length> Range: 0 to 500 m in 50 m steps (metric types).
0 to 1500 ft in 100 ft steps (AWG types)
<Connection> Choices: TAP,INLINE

The units of the length are optional, but they mist"'m" if present. For more details on the numéoicnat
supported by the DLS 400E, see section 7.3.

The query of a slot of a DLS 400E chassis will metilne length, connection type (inline or tap) atgb the wireline
type. This information is very useful to automalficaletermined the architecture of the simulatoineTollowing
table describes the various wireline type available

Wireline Type

0.32 mm ADSL
0.4 mm ADSL
0.5 mm ADSL
0.63 mm ADSL
0.9 mm ADSL
24 AWG ADSL
26 AWG ADSL
Bypass Card
Empty Slot
ANSI Card
Unknown Card

The first five types are metric wirelines descriiedANSI T1.413 Technical Recommendation Annex “H.
“Bypass Card” type is returned for any other slot occupied by a wireline.

The type “Empty Slot” is returned if no card (wire or bypass) is installed in a particular slot.

The type “ANSI Card” is returned by the DLS 400mtoller if an ANSI wireline card used in the DL8Qlchassis
is installed.

The type “Unknown Card” is return if the controlfamware does not support a new type of wirelifkease
contact the customer service department in Ottawddtails on how to upgrade the firmware (seei@edts for the
phone number).

All slots must have a wireline card to ensure auuity of the signal throughout the simulator.
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Examples
To set the slot 5 to a length of 100 m inline, send

:SET:SLOT 5,100 m,INLINE
To query the slot 5 settings send:
:SET:SLOT 5?

The command returns the slot settings and the iwaréype. For example, if slot 5 contains a 0.5 mineline card
length set to 500 m and set as tap, the returnedage will be:

5,500 M, TAP, 0.5 mm ADSL

9.2 Loop Simulator Bypass
Sets the DLS 400E in bypass mode.

:setting:channel:bypassboolean> Choices: NO,YES
For example, to bypass the DLS 400E, send:
:SET:CHAN:BYPASS YES
To query the current bypass status, send:
:SET:CHAN:BYPASS?

The command returns either "NO" or "YES".
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10. Device Dependant Command Set Details for Impairments

10.1 Output Stage

This command enables the complete disconnectiothef generator from tip and ring even if any (or) all
impairments may still be generated on the cards Thimmand will also remove the loading effect @& tutput
circuitry (typically around 4 kohms). To turn OFF Enpairments without affecting the state of thetfut stage
relay, use the “Quiet” command (see the commanpage 57).

:source? :outputbkoolean> Choices: OFF, ON

10.2 Low Frequency Crosstalk Generators (XtalkA and XtalkB)

The ADSL noise generator contains two independemtffequency crosstalk generators able to produgiaty of
shaped white noises up to about 600 kHz. Both geoes are identical with the exception of XtalkBiethis able
to do an additional shaped noise (ADSL NEXT).

The following tables are shown as a referencedgtbgrammer.

Reference Levels (100 ohms)
Type Level [dBm]
T1.601 -45.0
10-disturber DSL NEXT -56.1
10-disturber HDSL NEXT -47.6
10-disturber ADSL NEXT -49.9
10-disturber HDSL+ADSL] 45,6 | \a/kB Generator only!
Number of | Level difference
disturbers [dB]
24 +2.3
20 +1.8
10 0.0
4 -2.4
1 -5.0

10.2.1 Xtalk Generator A - Type

:source? :xtalkA :type ehoice> Choices: OFF
T1.601
DSLNEXT
HDSL
HDSL+ADSL

10.2.2 Xtalk Generator A - Level
:source? :xtalkA :level rumeric value> [dBm] Range: -75.0to -30.0 dBm in 0.1 dB steps
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10.2.3 Xtalk Generator B - Type

:source? :xtalkB:type ehoice> Choices: OFF
T1.601
DSLNEXT
HDSL
HDSL+ADSL
ADSLNEXT

10.2.4 Xtalk Generator B - Level
:source? :xtalkB :levelrumeric value> [dBm] Range: -75.0to -30.0 dBm in 0.1 dB steps

10.3 High Frequency Crosstalk Generator (XtalkC)

The high frequency crosstalk generator on the AD®ise generator allows the addition of shaped nuitle
frequency components up to about 2 MHz. The fdlhgwables are shown as a reference to the progemm

Reference Levels (100 ohms)
Type Level [dBm]
10-disturber ADSL FEXT -69.6
ADSLA -49.4
ADSLB -43.0
10-disturber T1 NEXT -47.8
2.048 Mbit/s AMI -46.0
Number of | Level difference
disturbers [dB]
24 +2.3
20 +1.8
10 0.0
4 -2.4
1 -5.0

10.3.1 Xtalk Generator C - Type

:source? :xtalkC:typechoice> Choices: OFF

ADSLA

ADSLB

Tl

AMI
When selecting ADSLA in the high frequency crodst@nerator, make sure to select also the 10-tgpefor the
shaped noise generator, since ADSL Model A noisedde up of both Crosstalk noise and Shaped nbiselevels
of shaped noise and ADSL model A noise that mustdne are different. The 10-tone noise must b8&&tdB less
than the model A noise.

For example, to set model A noise to -55.4 dBnu, sloould send:
:sourceA:xtalkC :type ADSLA

:sourceA:xtalkC :level -55.4 dBm

:sourceA:shaped:type 10-tone

:sourceA:shaped:level -91.6 dBm
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10.3.2 Xtalk Generator C - Level
:source? :xtalkC :levelrumeric value> [dBm] Range: -85.0to -35.0 dBmin 0.1 dB steps

10.4 Shaped Noise Generator
The shaped noise generator is a RAM-based genexaioh is able to generate a variety of discreteeto Make
sure to set the level using the appropriate unit.

10.4.1 Shaped Noise Generator - Type

:source? :shaped :typehoice> Choices: OFF
BASIC_RATE
HDSL
FTz
10-tone

10.4.2 Shaped Noise Generator - Level

Level value could be issued using any of the thrges (1V/VHz or dBm/Hz or dBm). Level is typically inV/VHz
when type selected is either BASIC_RATE, HDSL oZFTevel is typically in dBm when the type selected.0-
tone and is usually set to -70.0 dBm. Note thatuihiés are NOT optional when setting the level BrrdHz or in

dBm.

:source? :shaped :levehumeric value> [uv/sqrt(Hz)] Range: 3.2 to 1000//VHz in 0.1uV/VHz steps
OR

:source? :shaped :levehumeric value> dBm/Hz Range: -101.3to-71.3in 0.1 dBm/Hz step
OR

:source? :shaped :levehgmeric value> dBm Range: -110.0to -50.0 dB in 0.1 dB steps

10.5 Flat White Noise Generator

The flat noise generator injects a flat white naifgmal, with a 3-dB point located around 2 MHz.

10.5.1 Flat White Noise Generator - State
:source? :white :statebgolean> Choices: OFF, ON

10.5.2 Flat White Noise Generator - Level
:source? :white :levelrumeric value> [dBm/Hz] Range: -140.0to -90.0 dBm/Hz in step9.4 dB

10.6 Impulses

Seven different type of impulses may be selectedr Bf them (3-level/bipolar/unipolar+/-) consistly of either 2
or 3 different levels. These type of impulses albecated in mV peak, therefore the level shouldsest using the
mV as the unit of measurement. The pulse width) ¢ only enabled when one of these types is settdBeware
that the unipolar+ and unipolar- may be of oppopittarity when viewed on an oscilloscope due toittherent

nature of a differential signal!

The other three types are complex waveforms (atfs2¢ cook). The shape of ADSL-cl and ADSL-c2 is
assymetric and is calibrated in mV peak. The conthtanset the Cook pulse level should include dBsutd the
desired value.
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10.6.1 Impulses - Type

:source? :impulse :typeckioi ce> Choices: off
3-level
bipolar
unipolar+
unipolar-
cook
adsl-c1
adsl-c2

10.6.2 Impulses - Width

The impulse width is defined as the duration ofrgviansition in an <¥

impulse. | |

:source? :impulse :widthnameric value> [us] Range: 20to 120 usin 1 pus steps
Only apply for 3-level, bipolar and unipolar impess

10.6.3 Impulses - Level

:source? :impulse :levelngimeric value> [mV] Range: 0.0to 100.0 mV peak in 0.1 mV steps
This syntax must be used for all impulses type pixce
the Cook pulse (see below).

OR

:source? :impulse :levelnaimeric value> dBRange: -20.0 to +6.0 dB in 0.1 dB steps
This syntax must be use®NLY for the Cook
impulse. Cook pulse levels are relative to a refese
level of 318 mV (a value of -6.0 dB translates &9 1
mV and -12.0 dB to 79 mV).

10.6.4 Impulses - Rate
:source? :impulse :ratengmeric value> [pps] Range: 0 to 100 pulses per seconds in kigps

10.6.5 Impulses - Single Shot Trig

The single shot command would generate a singlelsepas soon as the command is received and debydbe
ADSL noise generator, whether the rate is to zemoob.

:source? :impulse :trigger Range: none
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10.7 Powerline Related Impairments

Two types of impairments due to the interferenceegated by the AC power linesare generated by D8lAnoise
generator. One of them is called “metallic” and dlleer one “longitudinal”.

The reference powerline frequency used in bothscéise 50 or 60 Hz) is set by the following commian

:source?: pwrline :freqehoice> [Hz] Choices: 50, 60 Hz

10.7.1 Metallic Noise

The powerline metallic noise is a low-level sinewavhich is injected in differential mode. The fregay of the
sinewave could be set to any odd harmonic, fronfuhdamental (50 or 60 Hz) up to th8 6dd harmonic (550 or
660 Hz). The ADSL noise card contains two genesatbat can be set independently of each other.ufitewill
automatically disable the second tone generatuotii frequencies are set equal.

10.7.1.1 Tone Generator - Harmonic #1 Frequency

:source?: pwrline: metallic: harmonicthoice> Choices: 0to 6
where 0 = off
1 = fundamental (50/60 Hz)
2 = 2" odd harmonic (150/180 Hz)
3 = & odd harmonic (250/300 Hz)
4 = ¥ odd harmonic (350/420 Hz)
5 = § odd harmonic (450/540 Hz)
6 = & odd harmonic (550/660 Hz)

10.7.1.2 Tone Generator - Harmonic #2 Frequency
The second frequency will automatically be disalildmbth frequencies are equal.

:source?: pwrline: metallic: harmonic2hoice> Choices: 0to 6
where 0 = off
1 = fundamental (50/60 Hz)
2 = 9% odd harmonic (150/180 Hz)
3 = & odd harmonic (250/300 Hz)
4 = ¥ odd harmonic (350/420 Hz)
5 = § odd harmonic (450/540 Hz)
6 = 8 odd harmonic (550/660 Hz)
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10.7.1.3 Tone Generators - ANSI T1.601 Level Offset

The level of the sinewave is set using the follayvaommand. To turn off a tone entirely, use theetérequency
command. The ANSI T1.601 table is shown below gsiek reference to the programmer.

:source?: pwrline :metallic: offsengmeric value> [dB] Range: -10.0to +10.0dB in 0.1 dB steps
ANSI T1.601
Metallic Noise Levels
Frequency| Tone Power
[Hz] [dBm]

60 -47
180 -49
300 -59
420 -65
540 -70
660 -74

10.7.2 Longitudinal Noise

Longitudinal noise is a high-level triangular waweh which is injected in common mode on the wirelusing a
transformer. The frequency of the waveform (eitb@r or 60 Hz) is determined by the powerline freqyen
command (see “Powerline Related Impairments”, sacti0.7 on page 55). Note that the maximum levslightly
lower when the powerline frequency is set to 50dde to transformer saturation.

When using the longitudinal noise, one or two ltudinal loads should be set. The ETSI standardiresjthat two
loads (located on both side of the transformernberted any time the longitudinal voltage is gated. Otherwise
only ONE load should be set on the CO side. Se@set0.7.2.2 for more details.

See section 6.2.7.2, on page 37, for more detaitb® longitudinal generator.

10.7.2.1 Longitudinal Noise Level

:source? :pwrline :longitudinal :levatgmeric value> [Vrms] Range: 0 to 60A{sin 1V steps when
powerline frequency is 60 Hz.

Range: 0to 50 Mysin 1V steps when
powerline frequency is 50 Hz.
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10.7.2.2 Longitudinal Loads

Whenever the longitudinal noise is enabled, thergmate longitudinal load(s) should also be sdie TETSI
standard requires that both load (located on bmth ef the transformer) be inserted any time thagitudinal
voltage is generated. Otherwise only ONE load ghbelinserted on the CO side. If the CO is conmksteside A,
then set Load1 ON and Load2 OFF.

:source? :load1boolean> Choices: OFF, ON
:source? :load2boolean> Choices: OFF, ON

Also associated with the longitudinal impairmenthe command which sets the secondaries of theatiatigal
transformer in or out of circuit. See section 18.3 for more details.

10.7.2.3 Longitudinal Transformer Insertion

This command controls whether the secondary wirdioigthe longitudinal transformer are in or outtieé loop.
Putting the winding in the loop can effectively aslelreral hundred feet to the loop, so unless lodgial mode is
actively required, the state should be OFF.

:setting:pwrline:longitudinal :statebgol ean> Choices: OFF,ON
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10.8 Quiet

This command will turn off all impairments but witiot affect the state of the output stage whichneats the
impairment to tip and ring:

:source?: Quiet Range: none
This command is equivalent to the following comn&nd

:source? :pwrline :freq 60 Hz
:metallic :harmonicl O
:harmonic2 0
:offset 0.0 dB
:longitudinal :level 0 Vrms

:impulse :type OFF
:width 50 us
slevel 0.0 mV
rate O pps

:shaped :type OFF
level 3.2 uv/sqrt(Hz)

:xtalkA :type OFF

:level -75.0 dBm
:xtalkB :type OFF

level -75.0 dBm
:xtalkC :type OFF

:level -85.0 dBm
:white :level -140.0 dBm/Hz

:state off
:loadl off
:load2 off
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11. Common Command Set

As specified in the IEEE 488.2 standard, a humib@ommon commands are required to set up and darittbe
standard functions of remote-controlled deviceseyllcan be used with both the IEEE 488 and the RS-23
interfaces. These common commands are as follows:

*CLS Clear Status Command
Type: Status command
Function: Clears the Event Status Register (ESRarthg the Event Status Register will also cle8BEthe

bit 5 of the Status Byte Register (STB). It haseffect on the output queue (bit 4 of the STB).

*ESE <NRf> Event Status Enable

Type: Status command

Function: Sets the Event Status Enable RegisteERESSsing an integer value from 0 to 255, représgrd
sum of the bits in the following bit map:

L Operation Complete
Request Control (not used)

Query Error

Bit: 7654 3210

1 = Device Dependant Error (not used)
1 = Execution Error

1 = Command Error
1 = User Request (not used)
1 = Power On

Bit 7 to 0 have a respective value of 128, 64,182 8, 4, 2 and 1. For example if bit 3 and 5 are
set then the integer value is 40 (8+32).

The ESER masks which bits will be enabled in therE Status Register (ESR). See section
11.1.2 for more detail.

On power-on, the register is cleared if the PomreStatus Clear bit is 1, or restored if the bl is
(see *PSC for more details).

*ESE? Event Status Enable Query
Type: Status command
Function: An integer value between 0 and 255 regmirsg the value of the Event Status Enable Registe

(ESER) is placed in the output queue. The possialees are described in the *ESE command
section, and in more detail in section 11.1.2.

*ESR? Event Status Register Query
Type: Status command
Function: An integer value between 0 and 255 reptiisg the value of the Event Status Register(BESR)

placed in the output queue. Once the value is glatehe output queue, the register is cleared.
The command will turn the REMOTE LED green if thEL was red. The possible values are
described in the *ESE command section, and in rdetail in section 11.1.2.
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*IDN? Identification Query

Type: System command

Function: Returns the ID of the unit. Upon recedvithis command the DLS 400E will put the following
string into the output queue:
CONSULTRONICS LTD,DLS 400E,<SN>,<Ver>
where:

<SN> is the serial number of the unit
<Ver> is the revision level of the control firmma(always 2 digits)

*OPC Operation Complete

Type: Synchronization command

Function: Indicates to the controller when the entroperation is complete. This command will cathse
DLS 400E to set bit 0 in the Event Status Regi&S&R) when all pending operations are
completed. The bit is read with the *ESR? commavidch also clear the bit. Communication can
proceed as normal after this command, but be pedparreceive SRQ at any time. See section
11.2, “DLS 400E Synchronization” for more details.

*OPC? Operation Complete Query

Type: Synchronization command

Function: Indicates when the current operatioroimlete. This will cause the DLS 400E to put an ASC
(decimal 49, hex 31) in the output queue when threeat operation is complete. Communication
can proceed as normal after this command, but dyeaped to receive the “1” at any time. See the
section 11.2, “DLS 400E Synchronization” for moeails.

*PSC <NRf> Power-on Status Clear

Type: Status and event command

Function: Indicates if the unit should clear thev8g Request Enable Register and the StandardtEven
Status Register at power-on. If 1 (or higher) thkthe enable registers are cleared at powerfon, i
0 then all the enable registers are restored flmmobn-volatile RAM at power-on. The factory
default is 1 (clear all the enable registers). &hgnge to the “Power-on Status” is saved in non-
volatile RAM, and is always restored on power up.

*PSC? Power-on Status Clear Query

Type: Status and even command

Function: Return the Power-on Status Clear vafukthen all the enable registers are cleared aepon,
if 0 then all the enable registers are restorenh fitoe non-volatile RAM at power-on. The factory
default is 1 (clear all the enable registers).

*RST Reset

Type: Internal command

Function: IEEE 488.2 level 3 reset. This commanidlinitialize the DLS 400E with the bypass loopgdan
cancel any pending *OPC operation. It will not afféhe output buffer or other system settings of
the unit. Note that this is NOT equivalent to tlosver-up reset and the IEEE 488 “Device Clear”.
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*SRE <NRf>

Type:

Function:

*SRE?
Type:

Function:

*STB?
Type:

Function:

Service Request Enable

Status command

Sets the Service Request Enable Re(SRER). An integer value indicates which service is
enabled, with the following bit map:

Bit: 7654 3210
[ — not used, should always be 0
1 = enable Message Available bit (MAV)
1 = enable Event Status bit (ESB)
don’t care, MSS is always enabled

not used, should always be 0

Bit 7 to 0 have a respective value of 128, 64,1828, 4, 2 and 1. For example if bit 4 and 5 are
set then the integer value is 48 (16+32).

Note that if both MAV and ESB are disabled, thiea bbits MSS and RQS and the line
SRQ are never going to be raised (see sectionlifbiimore details).

On power-on, this register is cleared if the PeamiStatus Clear bit is 1, or restored if the $iDi
(see *PSC for more details).

Service Request Enable Query

Status command

An integer value representing the valiughe Service Request Enable Register is placéden
output queue. The possible values are listed if$fRE command section.

Status Byte Query

Status command

The value of the Status Byte Registepus into the output queue. Contrary to the “*ESR?”
command, this register is not cleared by readindlie register will be zero only when all its
related structures are cleared, namely the EventiSRegister (ESR) and the output queue.

Bit: 7654 3210
[ — not used, should always be 0
MAV: Message Available bit
ESB: Event Status Bit
MSS: Master Summary Status bit

Bit 7 to 0 have a respective VQPL}eUS?.dﬂgh%ﬂlgﬁl\gaxsf %r?d 1. For example if bit 4 and 5 are
set then the integer value is 48 (16+32).

Note that bit 6 is MSS, which does not necessalye the same value as RQS (see section 11.1.1
for more details).
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*TST? Self-Test Query

Type: Internal command

Function: Returns the results of the self-test dahpower up. The number returned has the folloviitg
map:

Bit: 7654 3210
L 0 = passed micro-controller test

0 = passed non-volatile RAM test
0 = passed dip switch test

0 = passed EPROM test

L 0=notused, always 0
Bit 7 to 0 have a respective value of 128, 64,1828, 4, 2 and 1. For example if bit3 and 5 ate s
then the integer value is 40 (8+32).

*WAI Wait to continue
Type: Synchronization command
Function: Used to delay execution of commands. Db8 400E will ensure that all commands received

before “*WAI” are completed before processing asywcommands. This means that all further
communication with the DLS 400E will be frozen wiall pending operations are completed. See
section 11.2, “DLS 400E Synchronization” for moeails.

11.1 Status Reporting
There are two registers that record and reporsystem status, the Status Byte Register (STB)leé&vent Status
Register (ESR).

For both registers there are three basic commamsto read the register, one to set the enablisgdnd one to
read the enabling bits.

Status Byte Event Status
Register Register
Read Register *STB? *ESR?
Set Enabling Bits *SRE <NRf> *ESE <NRf>
Read Enabling Bits *SRE? *ESE?

Where <NRf> is the new value of the register.

11.1.1 Status Byte Register (STB)
The bits of this register are mapped as follows :

bit 4: MAV (Message Available Bit)
Indicates that the Output Queue is not empty. AAMyoes high and is enabled then MSS goes high.
bit 5: ESB (Event Status Bit)

It indicates that at least one bit of the Evertt\& Register is non zero and enabled. If ESB pagsand
is enabled then MSS goes high.

bit 6: MSS/RQS (Master Summary Status/Request &srvi

MSS is raised when either MAV or ESB are raised anabled. When the status of MSS changes, the
whole Status Byte Register is copied into the St&yte of the GPIB controller, where bit 6 is cdlRQS.
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When RQS goes high so does the SRQ line, and pones to an IEEE 488.1 Serial Poll command, both
are cleared.

RQS and SRQ are defined by the IEEE 488.1 starataddare hardware related. MSS summarizes all the
status bits of the DLS 60, as defined by the IEB& 2 standard.

bits 7, 3, 2, 1, and 0: those bits are not useh&yDLS 400E.

11.1.2 Event Status Register (ESR)

The Event Status Register monitors events withe siistem and reports on those enabled. It recoadsitory
events as well. The DLS 400E implements only tHeHE88.2 Standard Event Status Register (ESRy.defined
as:

bit 0 Operation Complete. This bit is set in regmio the *OPC command when the current operason i
complete.

bit 1 Request Control. The DLS 400E does not hhageability to control the IEEE bus, and so thisidialways
0.

bit 2 Query Error. There was an attempt to reaérapty output queue or there was an output queudiawe
(maximum output queue capacity is 75 bytes).

bit 3 Device Dependent Error. This error bit wiél bet for example if the longitudinal voltage is agove 50 V
when the powerline frequency is set to 50 Hz.

bit 4 Execution Error. The data associated witbmmand was out of range.

bit 5 Command Error. Either a syntax error (ordec@ammand words) or a semantic error (spellingavhmand
words) has occurred. A GET (Group Execute Triggemimand will also set this bit.

bit 6 User Request. Indicates that the user hagatetl a Device Defined control through the froahel. Not
used, so this bit is always 0.

bit 7 Power on. This bit is set when the DLS 408Furn on. Sending *ESR? clears the bit and stkear antil
the power is turned on again.

The setting of the Event Status Register can be wéth the Event Status Register query command RBSThis
will put the value of the register in the outpuege, AND will clear the register.
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11.2 DLS 400E Synchronization

The program controlling the DLS 400E can use tldifferent commands to synchronize with the DLS 400E
*OPC, *OPC? and *WAI. Following are the main diféerces:

Set Operation | Return “1” when| Raise SRQ whel| Block comm. Required
Complete bit operation operation with the Enable
when Done complete complete DLS 400E Bit(s)
*OPC Yes No Yes (1) No Operation
Complete,
ESB
*OPC? No Yes Yes (2) No MAV
*WAI No No No Yes none

(1) if “Operation Complete” and ESB are enabled
(2) if MAV is enabled

The main difference between OPC and WAI is that Wil block any further communication with the DI4D0E

until all pending operations are completed.

The main difference between *OPC and *OPC? is t#C sets the “Operation Complete” bit, and *OPGP w

return an ASCII “1” when all pending operations eoenpleted.

Make sure that all the required enable bits are set

When using *OPC or *OPC?, the program controllitg tDLS 400E can determine when the operation is
completed by waiting for SRQ, or by reading théustdyte with the serial poll or with *STB? (if cesponding bits
are enabled).

If the program uses the *OPC? command and therssaonde queries, the program must be ready to red¢kas“1”
concatenated to other responses at any time. Whiag §WAI, the communication time out should be ketg
enough to avoid losing data (the DLS 400E needsoxppately 2 seconds to set a loop).
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12. Fuses Configuration

1) In North America only one of the AC supply lineslilee, and needs to be fused. However in some other
countries both AC supply lines are live and botlymeed to be fused. The DLS 400E is shipped wigh th
2-fuse configuration.
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13. TROUBLE SHOOTING

13.1 DLS 400E Self-Test

When you switch on the power or issue a resetDit® 400E does a series of self-tests. If any ofs#létests fail,
the DLS 400E will flash the POWER LED red, in whickse you should call the factory.

Following is a short description of some of thd-setts the DLS 400E performs:

¢ Checks if the checksum of the EPROM is valid.

¢ Checks if the non-volatile RAM and its self-con&inbattery are functional. The battery has an
expected life of over 10 years, and, if necessay,be easily replaced.

¢ Checks if the micro-controller is functional.

13.2 Power/Remote LED

The Power LED is normally green on power-up while Remote LED will be off. After receiving a correc
message from either the RS-232 or IEEE 488 pastRémote LED will turn green.

In some occasions, the Power and Remote LED may &aeng differently.
1) The power LED flashes red:

At power up, the DLS 400E performs a self-testhi$ self-test fails, the power LED flashes redhls
happens, consult the factory.

2) The power LED is yellow:

If the DLS 400E detects an internal error, it dadall system initialization and turns the powerlLE
yellow. If this happens, consult the factory.

3) The remote LED is off:
This is normal after a power-up and a reset.
4) The remote LED is red:

The DLS 400E received an invalid command from th&iol computer. See sections 3.3.2 and 11 for
more details.

13.3 Serial Communication Problems

1) Check that no device (such as a mouse) is connectbe same serial (COM) port as the DLS 400E.

2) Check the cabling.

3) Check that all cards in the DLS 400E chassis amdfiseated in their sockets. Using anti-static
precautions, open the top panel and push firmlglboards.

13.3.1 Serial Communication Problems - Customer Wri  tten Software

1) If the remote LED is red, you may have sent anlidvaommand. See sections 3.3.2 and 11 for more
details.
2) Queries must be terminated with a question mark.
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13.4 IEEE 488 Communication Problems

1) Check that no device has the same IEEE 488 addsebe DLS 400E.

2) Check that the National IEEE 488 interface carcbisfigured correctly. See section 4.2 for more itieta

3) Check that the IEEE 488 address of the DLS 400Eesponds to the address set in the program. See
section 7.1.2 for more details.

4) Check the cabling.

5) Check that all cards in the DLS 400E chassis amdfiseated in their sockets. Using anti-static
precautions, open the top panel and push firmlglboards.

13.4.1 IEEE 488 Communication Problems - Customer W ritten Software

1) The DLS 400E does not raise SRQ after a query: iiost enable all the relevant bits before using SRQ.
For example, to raise SRQ when there is a messagalde (MAV) send the command “*SRE 16". See
sections 7.1.3 and 11 for more details.

2) Ifthe remote LED is red, you may have sent anlidv@mmand. See sections 3.3.2 and 11 for more
details.

3) Queries must be terminated with a question mark.

13.5 Display Character Problems

1) The Software makes use of the MicroSoft Line Drawt$ from windows, and these must be available. If
they are not, you will find that lines, and othemnstandard characters do not come out correctlthen
screen..

2) Check that the MS LineDraw (True Type) font is alltd. To do this, click on the “Control Panel”imet
Windows main program group. Then click on “Fontstacheck that this font is present. If it is ndten
from this menu click on “Add”. Using the browser go the windows/system directory and find the font
called MS LineDraw (True Type). Install this font.

3) Itis also possible that the MS LineDraw font baen re-assigned to be some other font. To chec¢kisn
you need to go to DOS and be in the C:\WINDOWSdliey. Type EDIT WIN.INI. This allows you to
edit the windows setup file (Be careful while edlifithis file, as it can cause windows to lock uph
through the file until you find  [FontSubstitufes Check if there is a line after this headeattbays

Line Draw (TrueType)= LINEDRAW.FOT, save the fiend exit the EDIT screen. Restart windows and re-
check the the DLS 400E software.
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15. WARRANTY

Consultronics warrants all equipment bearing itsi@glate to be free from defects in workmanship suaderials,
during normal use and service, for a period of wedl12) months from the date of shipment. In theng¢wthat a
defect in any such equipment arises within the avayrperiod it shall be the responsibility of thestomer to return
the equipment by prepaid transportation to a Cdorenits service center prior to the expiration loé twarranty
period for the purpose of allowing Consultronicsirtepect and repair the equipment (see sectiorod8Hipping
details). If inspection by Consultronics disclosedefect in workmanship or material it shall, ataption, repair or
replace the equipment without cost to the customed, return it to the customer by the least expensiode of
transportation, the cost of which shall be preplayd Consultronics. In no event shall this warranpplg to

equipment which has been modified without the emitauthorization of Consultronics, or which hasrbegbjected
to abuse, neglect, accident or improper applicativinspection by Consultronics discloses that tdygairs required
to be made on the equipment are not covered bywhisanty, the regular repair charges shall applsrty repairs
made to the equipment.

If warranty service becomes necessary, the customust contact Consultronics to obtain a return authtiona
number and shipping instructions:

Consultronics Ltd. (Head Office) Consultronics (U.S.A))
160 Drumlin Circle 1304 Rockbridge Rd SW, Suite 4
Concord, Ontario, Canada Stone Mountain, GA 30087
L4K 3E5 Telephone: (770) 925-3558
Telephone: (905) 738-3741 In US Only. 1-800-227-3345
In North America Only: 1-800-267-7235 Fax: (770) 931-4798
Fax: (905) 738-3712 Email: jwright@consultronics-usa.com
Consultronics Ltd (Ottawa) Consultronics (Europe)
169 Colonnade Road Unit A
Nepean, Ontario, Canada Omega Enterprise Park
K2E 7J4 Electron Way
Telephone: (613) 225-6087 Chandlers Ford
In North America Only: 1-800-465-1796 Hampshire, England
Fax: (613) 225-6315 SO5 3SE
Email: ottservice@cslo.consultronics.on.ca Telephone: 0703 270222

Fax: 0703 270333

Or your local Consultronics representative

This warranty constitutes the only warranty apgileao the equipment sold by Consultronics andtherowarranty
or condition, statutory or otherwise, express oplied shall be imposed upon Consultronics nor shaly
representation made by any person including a septation by a representative or agent of Consuttsobe
effective to extend the warranty coverage providerkin. In no event (including, but not limitedtt® negligence
of Consultronics, its agents or employees) shalhdDtironics be liable for special consequential @ges or
damages arising from the loss of use of the equipraed on the expiration of the warranty periodliability of
Consultronics whatsoever in connection with theigment shall terminate.
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16. SHIPPING THE DLS 400E

To prepare the DLS 400E for shipment, turn the pavieand disconnect all cables, including the poeable, and
pack the simulator in the original carton. Do nlatge any cables or accessories directly againstréimé panel as
this may scratch the surface of the unit. We sugties you mark all shipments with labels indicgtithat the
contents are fragile.

If sending a unit back to the factory, ensure that return authorization number given by our cugtoservice
department is shown on the outside.

The return authorization number is mandatory andtnine obtained before shipping the unit. Pleasdactn
customer service in Ottawa (see section 15 forldaia how to contact us).
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17. SPECIFICATIONS

The DLS 400E is a two wire cable simulator whicim ¢e equipped with up to two ADSL wideband noiselsa
The user can select the length, line configuration set the various impairments using the IEEEct88e RS-232

interface. The command language is based on thed&th Commands for Programmable Interfaces (SCPI)
standard.

17.1 Wireline Specifications
Technology: Cable simulation using nekgoof discrete R, L & C components.
Cable simulated:  Balanced twisted copyaér.
Cable impedance: Complex, varies ovardemcy with length and gauge.

# of conductors: 2

Types of cables: 0.32 mm, 0.4 mm, 0.5 68 mm, and 0.9 mm cables as specified in ANSHT3,.

Annex “H".
24 AWG and 26 AWG cables.
D.C. Rating: up to 300pY, between tip and ring, 100 mA.
Bandwidth: D.C. to 1.5 MHz, smooth respenip to 2 MHz.
Accuracy: For the specified bandwidth;5t@B for all attenuations up to 20 dB, for atteina

from 20 to 70 dB the tolerance is within 5% of desio a maximum of 1.5 dB.

17.2 Impairments Specifications

The ADSL noise card simulates a variety of impamteewhich can be used to test according to thewatig
standards:

ANSI T1.601 ISDN Basic Access Interface
ANSI Technical Report on HDSL

ANSI ADSL T1.413

ETSI ISDN ETR80

ETSI RTR/TM03036 - HDSL

* & & o o

The ADSL noise card consists of eight discrete gain sections. The features associated with aremgtor

operate independently of the others. However, fitns within a section can only be activated ona ime. The
eight sections are:

¢ White noise generator

2 x low frequency (20 to 600 kHz) NEXT shaped P%Degator

1 x high frequency (20 kHz to 2.0 MHz) NEXT shaf8D generator
Shaped noise generator

Impulse generator

Powerline related metallic noise

Longitudinal noise

> & & & o o

The output circuit is balanced with a minimum Thaweimpedance of 4000 ohms over the range 50 Hz to
2.0 MHz.
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17.2.1 White Noise Generator

Level:

Form:

Bandwidth:

-90.0 to -140.0 dBm/Hz, variable in 0.1 dBps
Gaussian amplitude distribution to 5 sigma
50 Hz to 2.0 MHz

17.2.2 NEXT Generators A and B

Level:

Power:

Accuracy:

Shapes:

Levels are varied in 0.1 dB steps over @edinom 10 dB below the 1 disturber level to 10 dB
above the 49 disturber level. The absolute powso@ated with each will vary according to
the NEXT PSD shape selected.

The total power of each shape is accuratgthin +0.5 dBm

Each shape will track the reference stiapethin 1.0 dB, down to a level 30 dB below the
peak. Each reference may deviate its null frequsnisy + 5.0%.

The following shapes are available in Geoex A and B:

ANSI T1.601 - 320 kHz bandwidth

ANSI T1.413 - DSL Next

ANSI T1.413 - HDSL Next

ANSI T1.413 - ADSL + HDSL Next
and Generator B also provides this shape:

ANSI T1.413 - ADSL Next

17.2.3 NEXT Generator C

Level:

Power:

Accuracy:

Shapes:

Levels are varied in 0.1 dB steps over geainom 10 dB below the 1 disturber level to 10 dB
above the 49 disturber level. The absolute powsoasated with each will vary according to
the NEXT PSD shape selected.

The total power of each shape is accuratgthin +0.5 dBm

Each shape will track the reference stiapethin 1.0 dB, down to a level 30 dB below the
peak. Each reference may deviate its’ null freqiesnby +5.0%.

The following shapes are available in tigh Arequency NEXT Generator.
ANSI T1.413 - ADSL Fext
ANSI T1.413 - Annex “H” - noise model A'*
ANSI T1.413 - Annex “H” - noise model B
1.544 Mbit/s T1
2.048 Mbit/s AMI

*1The 10 discrete tones are being generated by #gesoise generator. The Consultronics
control software automatically enable both genesaémd set both levels.
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17.2.4 Shaped Noise Generator

This section is used to generate a series of déstwaes. Its main application is to generate eithe shaped noise
called for in the ETSI Basic Rate, HDSL, FTZ BaRw&te recommendations or the 10 discrete tonesideddn the
ANSI T1.413 Technical Recommendation Annex “H”.

Noise: Shaped to either ETSI ISDN, ETSI HDSL or FIR 220

Level: -40.0 to +20.0 dB relative to the publishieterence level

“10 Tone™ As per ANSI T1.413 Annex “H"*

Level: -20.0 to +20.0 dB relative to the publishieterence level.
x1

The Consultronics control software automaticallyal@e both generators and set both
levels. Users must send appropriate commands toesoaly the 10 discrete tones - see
section 10.4 for more detalils.

17.2.5 Impulses

Types: This generator produces 7 different impulgegre standard multi-level (unipolar + & -,
bipolar, 3-level) , 2 are complex as per ANSI TB4nnex“C”, and one is the ETSI Cook
pulse.

Timing: The duration of the 4 multi-level impulsean be varied between 20 and 120 microseconds in
1 microsecond steps.

Levels: Multi-level: 0.0 to 100.0 mV, 0.1 m\kgis

ANSI (cl & c2): 0.0 to 100.0 mV, 0.1 mV steps.
Cook: -20 to +6 dB (relative to the reference D8 3nV) in 0.1 dB steps

17.2.6 Powerline Related Metallic Noise
Type: Dual tones as per ANSI T1.601

Level: -15.0 to +9.0 dB relative to ANSI refererieeels, 0.1 dB steps.

17.2.7 Longitudinal Noise

Type: Triangular waveform
Frequency: 50 or 60 Hz
Level: 0-60 \kys at 60 Hz. 0-50 ¥ys at 50 Hz, 1 volt steps using internal balancedsfi@mer.

17.2.8 Externally Generated Signals
In addition to the generators, this section condgiexternally-generated signals, and applies todime line.

Frequency: 50 Hz to 2.0 MHz

Input Level: -30 dBm maximum for the frequency baidth from 50 Hz to 1 kHz
-10 dBm maximum for the frequency bandwidth frokHz to 2.0 MHz

Input Impedance: 50 ohm BNC

Output: External signals are attenuated by 20 d8 atmmed with other noise signals and injected
through the standard output circuit.
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17.3 Physical
Construction: Main chassis plus plug-in wirelinedates and impairment module.
Noise card slots: 2

Wireline modules: 23

Connectors: Bantam jacks and 3-pin balanced CF.

Dimensions: 20.2" x 17.8" x 8.2" (51.1 cm x 45.1 xr20.6 cm) (LxWxH)
Net weight: 60.1 lbs (27.3 kg)

Gross weight: 79.3 Ibs (36.0 kg)

17.4 General / Environmental

Background noise:  Background noise level (all impaints OFF/ output relay connected to tip and riag) the
region of -145 dBm/Hz.

Power: 90 to 260 Mus, 50 or 60 Hz, automatic line voltage sensing.
Operating
Temperature: 10 to 40 °C. Specifications to 20°C.

Relative humidity: 10 to 95% RH non-condensing.

17.5 IEEE 488 Remote Control

The unit can be controlled via an IEEE 488 intezfalthe unit supports the following functions:

1) Listener

2) Talker

3) Local Lockout

4) Serial Poll

5) Selective Device Reset

6) Bus Reset

7) Primary Addressing from 0 to 30

17.6 RS-232 Remote Control

The unit can be controlled via an RS-232 seriarfiatce. The unit is configured with 9600 bps baate,rno parity,
8 data bits per character, 1 stop bit and RTS/Car8vare flow control.

17.7 Fuses
Dual-fuse configuration: Type “T” (5mm x 20 mm)A2 250 V, Slow-blow.
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17.8 System Components

1) DLS 400E Control Software
2) Manual

3) 2 Bantam cables

4) RS-232 cable

5) Power cord

6) 2 fuses

17.9 Option

National IEEE 488 PCII card interface card for irs@de a remote control computer.

17.10 Electrical

17.10.1 AC Power

Rated Input Voltage: 100-240VAC(£10%).

Rated Frequency: 50-60Hz.

Rated Power consumption:140VA max.

Line Fuses: Type "T" 2A/250V SLOW BLOW (2 recgdr, 5mm x 20mm).

17.11 Environmental

Operating Temperature: +IDto +40C.
Storage Temperature: +XDto +40C.
Humidity: 90% (non-condensing) max.

17.12 Mechanical

Weight: 28 kg
Dimensions: 452mm x 494mm x 194mm (W x D x H).

17.13 Operating Conditions

In order for the unit to operate correctly and Bafiée must be adequately ventilated. The DLS 4@0Btains
ventilation holes for cooling. Do not install theugpment in any location where the ventilation lisdied. For
optimum performance, the equipment must be operatadocation that provides at least 10 mm of rdlaae from
the ventilation holes. Blocking the air circulatiaround the equipment may cause the equipmenteidheat,
compromising its reliability.
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18. SAFETY

18.1 Information

18.1.1 Protective Grounding (Earthing)

This unit consists of an exposed metal chassisstainnected directly to ground (earth) via a poeggd. The
symbol used to indicate a protective grounding catar terminal in the equipment is shown in thistes under
"symbols".

18.1.2 Before Operating the Unit

- Inspect the equipment for any signs of damage,raad this manual thoroughly.
- Become familiar with all safety symbols and iostions in this manual to ensure that the equigrizen
used and maintained safely.

WARNING: To avoid risk of injury or death, ALWAYS obsertlee following precautions before operating the
unit:

- Use only a power supply cord with a protectiveugrding terminal.

- Connect the power supply cord only to a poweleb@guipped with with a protective earth contatver
connect to an extension cord that is not equippéd tivis feature.

- Do not willfully interrupt the protective eartloenection.

CAUTION: Whenlifting or handling the unit do not touch theooling fan ,which is located on the bottom of the
chassis towards the right-front corner. The uniy ima lifted by utilizing the space beneath the slsas

18.1.3 Supply Power Requirements

The unit can operate from any single phase AC pawerce that supplies between 100V and 240V (+18%)
frequency range of 50 Hz to 60 Hz. For more infdiamg see the specifications section of this manual

WARNING: To avoid electrical shock, do not operate the gmeint if it shows any sign of damage to any portion
of its exterior surface, such as the outer cagiinganels.

18.1.4 Mains Fuse Type
The fuses type used is specified in the specifioatsection of this manual.

18.1.5 Connections to a Power Supply

In accordance with international safety standatusunit uses a three-wire power supply cord. Wdtemected to
an appropriate AC power receptacle, this cord gieuhe equipment chassis.

18.1.6 Operating Environment
To prevent potential fire or shock hazard, do mpiose the equipment to any source of excessivetuneis
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18.1.7 Class of Equipment

The unit consists of an exposed metal chassissltainnected directly to earth via the power sugply. In
accordance with the harmonized EUROPEAN STANDARD@&N10-1:1993, it is classified as Safety Class |
equipment .

18.2 Instructions

The following safety instructions must be obserwédenever the unit is operated, serviced or repakailing to
comply with any of these instructions or with amggaution or warning contained in the Operating Beterence
Manual is in direct violation of the standards efidjn, manufacture and intended use of the equipmen

CONSULTRONICS LTD. assumes no liability for the tameer's failure to comply with any of these requients.

18.2.1 Before Operating the Unit

- Inspect the equipment for any signs of damage read the Operating and Reference Manual thorgughl
- Install the equipment as specified in the rel¢gaation of this manual.

- Ensure that the equipment and any devices osamdnected to it are properly grounded.

CAUTION: Whenlifting or handling the unit, do not touch theooling fanwhich is located on the bottom of the
chassis, towards the right front corner. The urdyrpe lifted by utilizing the space beneath thesslsa

18.2.2 Operating the Unit

- Do not operate the equipment when its coversaoefs have been removed.

- Do not interrupt the protective grounding coni@ttAny such action can lead to a potential shock
hazard that could result in serious personal ynjur

- Do not operate equipment if an interruption te gmotective grounding is suspected. Ensure tleat th
instrument remains inoperative.

- Use only the type of fuse specified.

- Do not use repaired fuses and avoid any situdkiancould short circuit the fuse.

- Unless absolutely necessary, do not attemptjtsstdr perform any maintenance or repair procedure
when the equipment is opened and connected tovarmmurce at the same time. Any such procedure
should only be performed by qualified service pssional.

- Do not attempt any adjustment, maintenance airggocedure to the equipment if first aid is not
accessible.

- Disconnect the power supply cord from the equipnbefore adding or removing any components.

- Operating the equipment in the presence of flablengases or fumes is extremely hazardous.

- Do not perform any operating or maintenance ptacethat is not described in the Operating and
Reference Manual or the Sevice Manual.

- Some of the equipment's capacitors may be chaged when the equipment is not connected the power
source.

18.3 Symbols

When any of these symbols appear on the unitjghteeir meaning:
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Figure 39: Equipotentiality-Functional Earth Termin al

©

Figure 40: Protective Grounding Conductor Terminal

/N

Figure 41: Caution refer to accompanying documents
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19. APPENDIX 1: INTERPRETATION OF LEVEL UNITS

This appendix discusses the relation between thelator setting and the real noise it represents.

In all cases the objective is to choose a settirgg torresponds to the reading of a level metenected to the
equipment. Since we know that the noise SOURCEnghanged, the reading will only change accordinghto
bandwidth and the impedance of the meter (desidrtateLoad Impedance).

In Impairment modules the units used in settingleware designed to give a compromise between catyrused
units and those that are unambiguous.

There are three forms of Units that are used.

1) uV/\/Hz - Is independent of the Load Impedance andbtredwidth of the measuring device. It therefore
requires the most manipulation to be translatenl antneter reading.

2) dBm/Hz - Is independent of the bandwidth of theter but not of the impedance. Therefore, whengusi
setting of x dBm/Hz the Load Impedance must beiptsly defined.

3) dBm - Is related to both Load Impedance and Wadttl. When using a setting of x dBm the Load Inmgurexk
and the bandwidth must both have been previoudigeth

Following is a set of examples on how to convarhiéto dBm, the most common readout of level neeter

19.1 uVAWHz to dBm

For this example we will assume that the load inapeé is 13%2 and the bandwidth is 3 KHz.
Assume that the setting is UV//VHz:

V*V = (UV/VHz) * (UV/VHZ) * Bandwidth
= (10E-6) * (10E-6) * 3000
= 3.00E-7

P (load)=V *V / R watts
= (3.00E-7) / 135 watts
= 2.22E-9 watts

P (ref) = 1E-3 watts

dBm = 10*LOG [P(load)/P(ref)] dBm
= 10*LOG [(2.22E-9)/(1E-3)] dBm
=-56.5dBm

19.2 dBm/Hz to dBm

Here we will assume that the bandwidth is 3000 ktt the setting is -70 dBm/Hz.
dBm =dBm/Hz + 10*LOG (bandwidth) dBm

-70.0 + 10*LOG (3000) dBm

-70.0 + 34.8 dBm

-35.2dBm

Notes:
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A) To change a level ipr/\/Hz by a certain number of dB use the followingniata: (Assume x is the amount
to change thun/\/Hz setting by, and the dB change required is -§ dB.

x=10**(y/20)

=10**(-6/20)

=0.50

Therefore the original setting LmV/\/Hz should be multiplied by 0.50 to give a changetadB.

Note: To change a level in dBm/Hz by a certain nendf dB simply change the dBm/Hz setting by thguieed
amount. An examination of the formula on this s@ctvill bear this out.

19.3 LOADING

As can be seen from the above discussion the clobilcads plays a large part in the level thatrtreter will read.
One of 3 loads are used when calibrating Conslttsdmpairments (Noise) generators. In all casgsvdrelines in
place are set to zero length. They are 50 OhmS§, ®fims, and one 135 Ohm resistor in parallel with complex
impedance as described in Appendix 5.

These impairments are calibrated using a 50 Ohats lo
Crosstalk Noises
ADSL FEXT, ADSL NEXT, ADSL MODEL A, ADSL MODEL B;T1, E1 AMI, ADSL+HDSL
White Noise
Impulses
Complex Impulse A and B (used in ANSI ADSL testing)

These impairments are calibrated using a 67.5 Qbaus

Crosstalk Noises
DSL, HDSL
Shaped Noises
ISDN (ETSI), HDSL (ETSI), FTZ

Impulses
3-LEVEL, COOK PULSE
and these are calibrated using a load of 135 Ohmpaiiallel with an ANSI Load. See appendix 5 fatescription
of the compex ANSI load.
Crosstalk Noises

T1.601
Dual Tones

Notes:
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Consultronics has consistently used 50 Ohms whigorating ADSL Model A and Model B noises, recomrded
for testing systems operating in a 2048 kbps enwvirent. We understand that this is a mis-interpetaif the spec
on our part. This leads to DLS 400(E) and NSA 4fifsugenerating 6 dB too much for these two impainta only.

You are advised that if you are following an ANSIET'SI recommendation that calls for calibratedsesiof -49.4
dBm of model A noise, or -43.0 dB of model B noigey should set the DLS 400, DLS 400E or NSA 40604
or -49.0 dBm respectively.
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20. APPENDIX 2: MEASUREMENTS

20.1 Measurement of Wireline Simulators

Data for the characteristics of North American AW@ s were obtained from Bell System TechnicaleRafice

PUB 62310. This provides information on the linaenuation FOR AN INFINITELY LONG LINE. Data for
other wirelines are generally specified in termsredistance, impedance, capacitance and conductsrcanit

length of line as it varies with frequency. Thiesily converted into characteristics of an inélyi long line.

When measuring the response of a simulated ling,at finite length, may be made up of severaleddnt gauges
of wire and is usually terminated in a real loablefle are several common ways to measure the aogpligsponse
of electronic systems. Refering to the figure therse

1) The amplitude of the TRANSFER FUNCTION from BBEC.

2) Some Engineers include the source resistotsisystem and measure from AA to CC.

3) Yet others measure using method 2, subtractféaiB the attenuation and quote the result. Thisaited the
INSERTION LOSS of the system.

For wireline measurement, method 3, the inserti@s method is standard.

A B C
—O— Rs/2 ]— ——~0— —O
TX Rx
Signal DLS ’—- [} RL | Signal
A B C
—O— Rs/2 | — ——0— —0O
Trans-  Wireline Trans-
former Simulator former

Attenuation of a wireline simulator is correct whesed with balanced, metallic (differential modegnals which
are injected and received by transformers. Seédghee above. The transformers may be included WiehTransmit
(Tx) Signal generator and Receive (Rx) Signal devithe centre tap of the receive transformer nemdbe
grounded, but may be if no other point betweerttdiesformers is grounded.

THE USE OF UNBALANCED SIGNALS THROUGH THE DLS WILLUSUALLY GIVE INCORRECT
MEASUREMENTS.

20.2 Common Errors

a) Coupling between input and output via the tvemsformers. When trying to measure attenuatiorgéOalB or
so, approximately 1/1000 of the input voltage, H0D0000 of the input power is present on the dutipus
very easy for transformers --- or even wires—placlede to each other to couple together far maoae this.
Take care to keep inputs and outputs separate.

b) The use of a high impedance measuring devide matload from tip to ring at the receive end. Tigisults in
reflections due to a bad mismatch at the end olitiee and leads to very peculiar response curves.

¢) Ground injected directly onto the tip or ringtb& wireline simulator. This almost always leagstvery noisy
spectrum, with high background noise levels androftarmonically related spectrum “spikes’.
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21. APPENDIX 3: NOISE GENERATOR CONNECTIONS

The theory behind connecting up the impairmentsegsnor to the wireline is simple, but sometimesde#o
confusion. When testing access equipment, the gestsrally consist of:

1) A pair of modems, the equipment under test.

2) A wireline or wireline simulator, over which tineodems communicate

3) One, or sometimes two, impairments (noise) genes, which impair the transmission conditionson the
wireline, and make it more difficult for the modetograin up and communicate..

4) A pair of error rate testers (test sets), wtsehd data to and receive data from the modems eTay also
perform call set up and termination, and alwaystsame method of determining the
quality of the received data. In many cases theyCamsultronics Lynx testers.

This is shown here, diagrammatically, assumingrariee generator is used:

| | Noise |
Gen

L Wireline L

Test Modem Modem Test
Set L - - - — — 4 Set
DLS Unit

Simulators such as the Consultronics DLS 400(E)SMO00 and DLS 100A can all contain both the wielin
simulation and the noise generator, and is thepegemt enclosed in the dotted lines. You do not hHaveorry
about connecting wireline simulator and noise gatwertogether because this is already done ingideunit.
External to the unit, you must connect up the malesing a balanced interface. This balanced linghtsvn
diagrammatically, both inside and outside the bgithe__ lines. You just connect up using twisted pair wie@r
better, screened twisted pair—from the modems edxbhS unit. It is best to keep the connecting vginert, since
then it picks up less noise, and does not give aiedareflections. Screened twisted pair is béitsrause it picks
up less noise, and there is less chance of unwanbedtalk.

Note that when the noise generator is appliededitte it must not disturb the signals alreadylomltne. Otherwise
communication between the modems would be altefed.this reason, the noise generator has a higbubut
impedance. Some people like to look at it as aemtirgenerator rather than a voltage generator.pfdsent
Consultronics generators have an output impedaidd@hms or more.

Depending on the simulator type, connectors obth® may be an RJ45 jack, a Siemens CF connectacivwvill
also take banana plugs) a bantam jack, a termiripl sr some combination of these. Note that thathm jack
goes under several names, such as mini-bantam 3dinibantam telco jack. For the DLS 400(E), treeebantam
jacks front and back and CF connectors on the filontside A of the unit, all 3 of these connectanes equivalent,
and internally connected. You may connect to anglbof them. The same is true for side B. Of sayiif you
connect to two of them, this joins the two plugscélically together.

Sometimes you may want to connect the noise gareiram, say, an NSA 400 to a wireline simulatoctsas a
DLS 400(E), if it is not equiped with its own impaients generator. This is easy. Connect the DLSE00
modems, and error rate testers together in thel vgaya At the side of the DLS 400(E) where you wadted

impairments, plug in one end of your connectingevto one of the spare connectors on the DLS 400(E) either

a bantam jack or a CF connector. Plug the otheiiretmithe NSA 400. The diagram shows the connastiogether
with connections internal to the NSA.

Page 83

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



DLS 400E Operating and Reference Manual

Noise
Gen

Wireline

Test Modem DLS 400(E) Modem  Test
Set

Set
As an alternative, you could use the extra pdratb@nectors on the NSA to connect the line toithpairments

generator like this:

Noise
Gen
1
Wireline
Test Modem DLS 400(E) Modem  Test
Set

Set
The diagram shows a DLS 400(E) as the wireline Ktou but it could equally well be a DLS 90, oryasther
Consultronics line simulator, or even real cable!
The various types of jacks and plugs refered tovatawe shown in the diagrams below.

Cnr?r:E:tinn \ // Cufrlgfmn For the RJ45 connectors, pins 4 and

" 5, the center 2 pins are the ones
: which carry the signal. If you wish,
you can use an RJ11 plug.

A CF plug looks like the diagram below. There &mgrongs spaced unevenly, as shown below:

ﬁ GROUND
S

. TIP
)

O O
¥ RING

You can use banana plugs if the correctly spaceddDRector is not available.
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The bantam plug looks like the

diagram shown on the right. Its

corresponding jack on the front of the
DLS 400E, as seen on the front panel,
is a hole, roughly 1.75” in diameter.
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APPENDIX 3: COMMONLY ASKED QUESTIONS

Q) How much will an impairments module affect Hignals travelling along the wireline?

A) It depends on the loop, the frequency, and thgeidance of the modems being tested. For fregeediove
100 kHz, and with a Receiver / Transmitter thatvites 135 Ohms, connecting the impairments generato
reduces the signal at the receiver by 0.14 dB.

Q) How can I disconnect the Impairments modulagetely from the simulated loop?
A) Turn off all impairments.

Q) What loads do you use to calibrate impairments

A) For ISDN and HDSL specified noises, we gerigrsét the DLS to a loop length of 0, and providé7a5Q
load at the terminal where the generator is localbén we measure the voltage. For two types ofimpents
specified by ANSI, (Crosstalk Noise type ANSI FUBW, and Powerline Noise type ANSI) we use L35n
parallel with the ANSI load specified shown below:

994 17.6nF

148n F
159.5

313 2

For ADSL impairments, which are specified on a OHim scale, we use a 50 Ohm resistor instead @l Ohm
resistor.

Q) How does wideband noise in dBm/Hz relate taltooise in dBm?
A) See Appendix 1.

Q) Does the loop selected affect the noise leugdut by the Impairments module?

A) Yes. Since impairments are injected from a 4% impedance, the power injected on to the loop dépen
heavily on that impedance. Different loops havéedént impedances.

Q) Why is the noise not at the calibrated leveewinjected on to a simulated line?
A) No real loop provides the same load as the ared for calibrating the module, with the possiteeption of
the ANSI special load, and one of the ANSI loops.

Q) Why do I have to use a balanced meter to measuvise levels from the DLS ? (What happens ift juse the
meter that | already have?)

A) The Transmitter/Receivers under test provide anoaié load, so we should measure them the same way.
Most meters ground one connection. This upsetsithalation at the higher frequencies. Even if thetenis
floating , it may be that capacitance to groundnfrone lead is more than the other, and this cahtieavrong
answers.
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