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1. INTRODUCTION

1.1 About this Manual

The DLS 90 Operating Manua can be used to learn about the unit for the first time, or can be used
as alook up reference book. We suggest that you carefully read the introduction sections of this
manua before powering on your unit.

If you dtill have questions after reading this manual, please contact your DLS TestWorks sdes
representative or our customer service department at the location shown in section 4, "Warranty" of
thismanud. If you have any suggestions asto how thismanua could beimproved, pleasse writeto us
at the same address.

Thank you for your busnessand for choosing DLS TestWorks.

1.2 Receiving and Unpacking the Unit

The DL S 90 has been shipped to you in areinforced cardboard shipping container. We recommend
that you retain this carton for any future shipments.

Please check that you have received dl theitems as per the packing list and report any discrepancies
assoon aspossble. Flease dso note that some options areingaled within the chassis of the main unit
and can only be checked by powering on the unit.

The DLS 90 supports many AC voltages found in various parts of the world. We have adready
seected the voltage gppropriate to your country according to the information we had. But errorsdo
occur... 0 read section 2.1 "Powering on the DLS 90" before switching on the DLS 90.

1.3 DLS 90 Overview

The DLS 90 smulates a 2 wire length of cable up to frequencies of 1.5 MHz and provides usable
smulation upto 2 MHz. The user can eesily change thelength of the smulated cable by using the front
pand of the DLS 90 or viaacomputer. Itismeant to be used in laboratories and production linesto
dmulate"red life" wireline Situations on bench top.

The DL S 90 can be ordered with 6.35 kft or 9.35 kft in 24 or 26 AWG, and 0.4mm PE lineto 3 km.
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The devices under test are connected to the DL S 90 using either the RJ-45 connectors or thetermina
block, located at the front or at the back. All the connectors on each side are connected in parald.

The unit can be controlled viathe | EEE 488 and the RS-232 serid interfaces. One smple command
isal that is needed to set the channd length, but other IEEE 488.2 and SCPI commands are aso
supported.

The main component of the DLS 90 isthe mother board, which holds

Thesmulation circuitry

Themicroprocessor and dl the contral logic
The power supply

Anaog connectors (RJ45 and termina block)
Digital Interfaces (RS-232 and | EEE 488)
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The mother board has afront panel board attached which holds the display and the keys.

1
2.
3.

0 /ﬂD /@ ;

L B L
& a DLS 90
A SEnp B
Figure1-1- The DLS90 Front Pand
Liquid crystd display (LCD).
Menu control / setup keys.

RJ45 modular connector for device under test, one on eech end of thewirdine (interndly
connected toitems 9, 10 and 11).

4
5.
6.
7
8
9

Figure1-2 - The DLS 90 Back Panel

Power switch.

AC power input plug.

Power voltage selector and fuse case.

| EEE 488 interface connector for remate control.

RS-232 serid interface connector for remote control.

Modular connector for device under test (int. connected to items 3,10 & 11).

10. Modular connector for injection of impairments (internally connected to items 3, 9 and 11).
11. Termind trip for connection to device under test (internally connected to items 3, 9 and 10).
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2. OPERATION

2.1 Powering On the DLS 90

Before switching on the DL S 90, verify that the line voltage sdlection shown at the back of the unit
corregpondsto thelocd linevoltage. If it isdifferent, then do the following:

Remove the power cord

Open thefuse box cover in the power module a the back usng asmall flat screwdriver
Pull the voltage sdlector card

Turn the plastic knob until you have selected your local power voltage

Put everything back together

Check that the white dot isnow beside your local line voltage.

The DLS 90 can is using atwo fuse configuration.
To operate the DLS 90, connect the unit to the power source, and turn on the unit.

One convenient fegture of the DL S 90 isthat thelast configuration used iskept latched into therelays,
alowing the unit to be used even when the power isturned off. Asan option, the wireline length may
be restored or reset to zero.
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2.2 Connecting the DLS 90

TheddeA of the smulated wirdine can be accessed from any of the RJ3-45 connectorslabelled "A"
at thefront or a the back of the DLS 90, or from the terminal blocks at the back of the DLS 90. The
user can dsoinject impairmentsto side A of thewirdine by using the "noise” RJ-45 connector on the
back of the DLS 90.

SideB of the smulated wirdine can be accessed from any of the RJ-45 and termina blocks labelled
"B" asexplained above.

Note that dl the R}45 connectors and terminal blocks on each side are connected in pardld, any
combination of connectors can be used. For optimum performance a high frequencies, the
recommended connectorsto use are Side A at thefront and Sde B et therear.

The DLS 90 providesafully bi-directiona wireline smulation.

+—Front Connectors —s

] | Simulation Circuits [

| |
[« L1 Rear Connectors — [« 1

Figure2-1- DLS90internal connecting paths
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2.3 Changing the Cable Length

Theunit can be controlled viathe 4 arrow keyson the front pand. Theleft and right arrow keys select
the digit to be set and the up and down keys sdect the value of that digit. When reaching the
maximum or the minimum, the value stops changing. The display will show the current length of the
smulated cable, the type of wireline, and the maximum length shown on the right bottom section of
the screen.

Theresolution of the cablelengthis 50 ft (for AWG units) and 50m (for 0.4mm PE). The DLS 90 sts
the cable length after 1 second of keyboard inactivity.

2.4 Configuring the DLS 90

Pressing both the Left and Right arrow keys at the same time getsinto the unit setup menus, where
some of the operational characterigtics of the unit can be changed.

The user can move among the different fidlds using the Left and Right arrows. The Up and Down
arrowswill changethe setting of the sdected festure. On any of the setting screens, pressing both Left
and Right arrow keys a the same time returnsto the main screen.

1- LCD Contrast: 7 [0..10]

More 2> “

Figure2-2- LCD Contrast

To change the contrast of the display use the following steps:

From the main screen, press both the left and right arrows sSimultaneoudy.
Usethe up and down arrows to select the desired contrast.
Pressthe left and right arrows simultaneoudly to return to the main screen.

The contragt value is saved in non-volatile RAM, and will be restored on power up. The default
contrast is7.

2. |[EEE 488 Address: 13 [0..30
More 2>

Figure2-3- |IEEE 488 Address

To changethe |EEE 488 address of the DL S 90 use thefollowing steps:
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From the main screen, press both the left and right arrows sSimultaneoudy.
Presstheright arrow once to get to the | EEE 488 Address screen.
Usethe up and down arrows to select the desired address.

Pressthe left and right arrows simultaneoudly to return to the main screen.

The addressis saved in non-volatile RAM, and will be restored on power up. Thedefaultis13. See
section 3.1 for more details.

3- Serial: 9600 N81 Flow Citrl:CTS
< More More 2>

Figure2-4 - RS-232 Interface

To change the serid interface baud rate, dataformat or flow control, use the following steps:

Press both the left and right arrows Smultaneoudy

Presstheright arrow until you get to the RS-232 Serid interface protocol screen
Usethe up and down arrows to select the desired baud rate.

Presstheright arrow key

Use the up and down arrows to sdect the desired data format.

Presstheright arrow key

Use the up and down arrows to sdlect the desired flow control method.

Pressthe left and right arrows simultaneoudly to return to the main screen.

The parameters are saved in non-volatile RAM, and will be restored on power up. Thedefaultsare
9600, N81 and CTS. See section 3.2 for more details.

4- Restore Setting on Power up: Yes
< More More >

Figure2-5 - Restoreon Power up
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On power up, the DLS 90 can restore the length of the wireline that was used when the
power was turned off, or it can set the length to 0. To change the setting use the following
steps:
- Fromthe main screen, press both the left and right arrows Smultaneoudly.
Presstheright arrow until you get to the Restore Setting screen.

Usethe up and down arrows to select the desired setting.

Pressthe left and right arrows simultaneoudly to return to the main screen.

The setting is saved in non-volatile RAM, and will be restored on power up. The default isyes.

5- Checksum:1A2B3C Version:05 RAM:OK
< More

Figure 2-6 - Sysem Status

Thelast screen shows the checksum of the EPROM, the version of the firmware and the non-volatile
RAM gate. No change can be donein that screen.
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3. REMOTE CONTROL

The DL S 90 can be remote-controlled viathe | EEE 488 (o known asthe GPIB bus) and RS-232
(serid) interface, alowing the integration of the DLS 90 into alarger test system.

The DLS 90 remote control is designed with severd standardsin mind:

The GPIB physicd interfacefollows |EEE 488.1. The functionsimplemented are outlined in 3.1
"|EEE 488 Interface’.

The Common Commandsfollow |EEE 488.2.

The Device Dependent Commands (see Section 3.7) are based upon the Standard Commands
for Programmable Interfaces (SCPI). However, we had to creaste some device dependant
commands since there was no pre-defined SCPI command that could apply to the DLS 90.
The seria port physicd interface followsthe EIA RS-232 standard.

The |EEE 488 and the serid interfaces are away's enabled, and can be used dterndtively. TheDLS
A directsitsoutput to the lagt interface it received datafrom. Both interfaces use the same command
st and produce the same results.

Section 3.1 and 3.2 describe the functions pecific to one particular interface, the remainder of section
3 describes the commands that are common to both interfaces.
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3.1 IEEE 488 Interface

3.1.1 IEEE 488.1 Interface functions supported
The|EEE 488.1 Interface functions supported by the DLS 90 are asfollows:

SH1 Source handshake - full capaility

AH1  Acceptor handshake - full capability

T5 Badic talker - serid poll, untalk on MLA
L3 Badic listener - unligsenon MTA

SR1 Service request - full

DC1  Devicedear - full

c4 Respond to SRQ

El Open Collector drivers

RL1 Remote Locd - full

These represent the minimum required to implement the |EEE 488.2 standard.

3.1.2 |IEEE 488 Address

The |EEE 488 address of the DLS 90 can be sat from 0to 30. The address can be changed by using
the front panel (see section 2.4) or remotely (See section 3.7.2).

3.1.3 The SRQ Line

The SRQ line, as defined by the IEEE 488.1 standard, is raised when the DLS 90 is requesting
sarvice. Here are some examples of servicesthat could raise SRQ:

A messegeisavailablein the output buffer
An error occurred

All pending operations are completed
The power wasjust turned on

In order to usethe SRQ line, al relevant enable bits must be set, for example:

The SRQ line can be raised automaticaly when there is a message available by enabling the
MAV hit in the Status Byte Register with * SRE 16.

The SRQ line can be raised automatically when there isan error by enabling the ESB bit inthe
Status Byte Register with * SRE 32 and by enabling the error bitsin the Standard Event Status
Register with *ESE 60 (32+16+8+4).
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NOTE: TheFactory default isto clear all enabled registerson power up. See*PSC, *ESE

and *SRE commandsfor moredetails.

We recommend that you set the DL S 90 to raise the SRQ line when thereisamessage available and
when thereisan error. The control program should follow those steps:

Set dl the relevant enable bits (only done once)

Send the message

Wait for SRQ if using the |EEE 488 interface

Reed the Status Byte

If MAV is set then read the response

If ESB isset then read the Standard Event Status Regigter and take dl the rlevant actions

For example, to get the identifi cation message with the |EEE 488 interface, do the following:

1. transmit "* SRE 48" —>enable MAV and ESB (needed only once)
2. tranamit "*ESE 60" —>enabledl the error flags (needed only once)
3. trangmit "*IDN?" —>query theidentification message

4. wait for SRQ to beraised

5. read the gatus byte ->usethe |EEE 488.1 command, not * STB?

6.if MAV isset read the reponse

7.if ESB isst dothefollowing > check if an error was detected

8. trangmit "*ESR?" —>query the Event Status Register

9. wait for SRQto beraised

10.if MAYV is et read the response and take dl the rlevant action according to the error type
received

If desired, dl the enable registers can be restored on power up with the * PSC command.

3.1.4 Message Terminators

Messagesto the DLS 90 must be terminated with either a Line Feed character (ASCII <LF>, decimd
10, hex 0A), an |IEEE 488.1 EOI signd or both. Messages from the DL S 90 are dways terminated
with aLine Feed character and the IEEE 488.1 EQI signd.
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3.2 RS-232 Serial Interface
The DLS 90 uses afemae DB-25 connector, and is configured asa DCE device.

Tousethe serid interface, smply connect your computer to the DLS 90 and set both the computer
and DLS 90 to the same protocol: baud rate, data format and flow control. Do NOT use a null
modem. The following sections give more details on the various protocols.

TheRS-232 serid interface can be set from the front pandl (see section 2.4) or remotely (see sections
3.7.310 3.7.5) with either the seria or the |IEEE 488 interfaces.

3.2.1 Baud Rate
The DL S 90 supports the following baud rates:

300, 600, 1200, 2400, 4800, 9600, 19 200 and 38 400 bits per second.
The default is 9600 bps.

3.2.2 Data Format

The DLS 90 can use any of the following combinations of parity, character size, and number of sop
bits:

E71, O71, E72,O72,N72, E81, O81, N81 and N82

Where:
E = even parity
O = odd parity

N = no parity
the second digit isthe character size
the third digit is the number of stop bits

The default valueisN81.

3.2.3 Flow Control

Flow control dlowsthe receiversto stop and to restart the data transmission in order to prevent data
loss.
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Both the computer program and the DL S 90 must be set with the same flow control selection. Note
that some communication programs may only support some of the 5 flow control optionsthat the DL S
90 has, and in some cases, the terminology may differ.

3.2.3.1 "None" Flow Control

In mogt cases, thereis no need for flow control because of the smplicity of the DLS90. The"None"
flow control selection can be avaid choice if only one command a atime is sent with some delay
between them.

3.2.3.2 CTS Flow Control

When CTSflow contral is sdlected, the DLS 90 lowersthe CTS and the DSR lines when it cannot
accept data, and rai sesthem when it can accept new characters.

This protocol controlsthe data flow in only one direction; from the computer to the DLS 90.

3.2.3.3 RTS/CTS Flow Control

When RTS/CTSflow contral is selected, the DLS 90 stops transmitting data when the RTS lineis
low, and restarts when the RTSlineishigh. The DLS 90 lowersthe CTS and the DSR lineswhen
it cannot accept data, and raisethem when it can.

This protocols controls the data flow in both directions. Note that the RTS line is not the usud
"Request To Send" as defined by the RS-232 standard.

3.2.3.4 XOn/XOff Flow Control

When XOr/XOff flow contral is selected, the DL S 90 stops transmitting data when it receives the
XOff character (decimal 19, hex 13, 1S), and restarts when it receives the XOn character (decimal
17, hex 11, ASCII *Q). The DLS90 will send XOff when it cannot accept data.and will send XOn
whenit can.

This protocol controlsthe dataflow in both directions.
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3.2.3.5 "All" Flow Control

When "All" flow control is selected, the DLS 90 uses both the RTS/CTS and the X On/X Off flow
control.

This protocol controlsthe dataflow in both directions.

3.2.4 Message Terminators

Any message sent to the DL S 90 through the serid interface MUST be terminated with the line feed
character (decimd 10, hex OA, LF). To ensurethat no characterswere left in the receive buffer of the
DLS 90 from an old, incomplete command, you can send the line feed character by itself before
sending new commands. Messages from the DLS 90 are always terminated with a Line Feed
character.

3.3 Data formats
The DLS 90 adheresto the |IEEE 488.2 principle of Forgiving Listening and Precise Taking.

The DLS 90 can accept data in the <NRf> format, which means that numbers can be made of a
combination of digits, Sgns, decima point, exponent, multiplier, unit and spaces. For example, any
of the following are valid representation for 9000 feet: 9kft, 9.0 kft, 9000, 9E3 ft, +9000. If aunitis
appended to a number, it must be valid in the current context. Note that the period separates the
decimal part of anumber.

Within thisframework, the data formats supported by the DLS 90 are:
Ligtening: a) <NRf> Decima Numeric Program Data

Tdking: a) <NR1> Numeric Response Data - Integer
b) Arbitrary ASCIl Response Data

<NRf> isthe Fexible Numeric Representation (just about any number representation) defined in the
|EEE.2 tandard, <NR1> isan implicit point representation of anumeric value (an integer number).
Arbitrary ASCI Response Datais ageneric character string without any delimiting characters. It is
usudly used to send dataiin response to aquery, such aswith the* IDN? command (see section 3.6,
"|EEE 488.2 Common Command Set").
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3.4 Command Syntax

The DLS 90 adheres to the IEEE 488.2 format for command syntax. Aswith the Data Format, the
principleisforgiving listening and precisetalking.

Commands may take one of two forms, either a Common Command or a Device Dependent
Commeand. The format of each is detailed in subsequent sections respectively. Each type may be
preceded by one or more spaces, and each must have one or more spaces between its mnemonic and
the data associated with it.

Common commands are preceded by *. Device Dependent commands are preceded by acolon, with
a colon separating each leve of the command. Commands may be either in upper or lower case.
Multiple commands may be concatenated by separating each command by semi-colons.

Thefollowing are some examples:

*RST
*RST; *WAI;: SET:CHANNEL:LENGTH 9kft
*ESE 45; *SRE 16

| EEE 488 messagesto the DL S 90 may be terminated with either aLine Feed character (ASCII <LF>,
decimal 10, hex OA), an IEEE 488 EQI signd or both. RS-232 messages must be terminated with
alinefeed character. Messagesfrom the DLS 90 are aways terminated with a Line Feed character,
and dso withthe EOl sgnd if using the |EEE 488 interface.

Asdefined in the SCPI pecifications, a Device Dependent Command may be sent inits short form
or long form. The following commands are therefore identica in operation:

: SET: CHANNEL: LENGTH 9.0 kft
: SET: CHAN: LEN 9.0 kft
: SET: chan: LENGTH 9.0 kft
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Queries of the system follow the same format as the commands, except that the data normaly
asocdiated with acommand isreplaced by aquestion mark "?". Following receipt of such acommand,
the DLS 90 will place the appropriate response on the output queue, where it can be read by the
controller.

Examplesare:

*|DN?
*ESE?;*SRE?
: SET: CHAN: LEN?

When acommand does not begin with acolon, the DL S 90 assumes that the command is at the
same leve asthe previous command. For example, to set the serid interface, one does need to
specify *: SY Stem: COMMunicate: SERid’ each time, such asin:

: SYStem: COMMunicate: SERial: BAUD 9600;PACE CTS
FORMAT N81

This shorter formisvalid because BAUD, PACE and FORMAT are a the samelevd.

3.5 Status Reporting

There are two registersthat record and report the system gtatus, the Status Byte Register (STB), and
the Event Status Regigter (ESR).

For both regigersthere are three basic commands: oneto read the regigter, oneto st the enabling bits,
and oneto read the enabling bits.

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

Where <NRf> isthe new vaue of the regigter.

Page 16




Remote Control ;\\

3.5.1 Status Byte Register (STB)
Thebits of thisregister are mapped asfollows:
bit 4: MAV (Message Available Bit)

Indicatesthat the Output Queueisnot empty. If MAV goeshigh and isenabled then MSS
goes high.

bit 5: ESB (Event Status Bit)

Itindicatesthat at least one bit of the Event Status Regigter isnon zero and enabled. If ESB
goes high and is enabled then M SS goes high.

bit 6: MSS/RQS (Master Summary Status/Request Service)

MSSisraised when either MAV or ESB areraised and endbled. When the statusof MSS
changes, the whole Status Byte Regigter is copied into the Status Byte of the GPIB
controller, where bit 6 iscaled RQS. When RQS goes high so doesthe SRQ line, andin
response to an |EEE 488.1 Seria Poll command, both are cleared.

RQS and SRQ are defined by the |EEE 488.1 standard and are hardware related. MSS
summarisesal the gatus bits of the DLS 90, as defined by the IEEE 488.2 standard.

bits 7, 3, 2, 1,and O are not used by the DLS 90.

3.5.2 Event Status Register (ESR)

The BEvent Status Register monitors events within the system and reports on those enabled. It records
trangtory events as well. The DLS 90 implements only the IEEE 488.2 Standard Event Status
Regigter (ESR). It isdefined as:

bit0  Operation Complete. Thisbit is set in response to the * OPC command when the current
operdtion iscomplete.

bit1  Request Control. The DLS 90 doesnot have the ability to control the |EEE bus, and so this
bit isawaysO.

bit2  Query Error. There was an atempt to read an empty output queue or there was an output
queue overflow. (Maximum output queue capacity is 50 bytes).
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bit3  Device Dependent Error. At thistimethere are no device dependent errorsin the DL S 90,
sothishitisawaysO.

bit4  Execution Error. The data associated with acommand was out of range.

bit5  Command Error. Either a syntax error (order of command words) or a semantic error
(spdlling of command words) has occurred. A GET (Group Execute Trigger) or *TRG
command will also st thishit.

bit6  User Request. Indicates that the user has activated a Device Defined control through the
front pandl. Not used, so thisbit isalwaysO.

bit7  Power on. Thishitisset whenthe DLS 90 isturned on. Sending* ESR? dearsthebit and
stayscleared until the power isturned on again.

The satting of the Event Status Register can be read with the Event Status Register query command
(*ESR?). Thiswill put the vaue of the register in the output queue, AND will clear the register.

3.6 Common Command Set

As gpecified in the IEEE 488.2 gandard, anumber of common commands are reguired to set up and
control of sandard functions of remote controlled devices. These common commands are asfollow:

*CLS Clear Status Command

Type Status command

Function: Clearsthe Event Status Register (ESR). Clearing the Event Status Register will
aso clear ESB, thehit 5 of the Status Byte Register (STB). It hasno effect onthe
output queue (bit 4 of the STB).
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*ESE <NRf> Event Status Enable

Type:
Function:

*ESE?

Type
Function:

*ESR?

Type:
Function:

Status command
Setsthe Event Status Enable Register (ESER) using an integer value from O to
255, representing asum of the bitsin the following bit map:

Bit: 7654 3210
‘i 1= Operation Complete

1 =Request Control (not used)
1=Query Error
1 =Device Dependant Error (not used)
1= Execution Error

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

Bit 7 to O have arespective vaue of 128, 64, 32, 16, 8,4, 2and 1. For exampleif bit 3and
5 are st then the integer valueis 40 (8+32).

The ESER maskswhich bitswill be enabled in the Event Status Register (ESR).

On power-on, theregister is cleared if the Power-on Status Clear flagis 1, or restored if the
flag is O (see* PSC for more details).

Event Status Enable Query

Status command

Aninteger vaue between 0 and 255 representing the value of the Event Status
Enable Register (ESER) isplaced in the output queue. The possiblevaluesare
described in the * ESE command section.

Event Status Register Query

Status command
Aninteger vaue between 0 and 255 representing the value of the Event Status
Regigter (ESR) is placed in the output queue. Once the vdueis placed in the
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*IDN?

Type:
Function:

wheres

*OPC

Type:
Function:

*OPC?

Type:
Function:

output queue, the register is cleared. The possible values are described in the
*ESE command section.
| dentification Query

System command
Returnsthe D of the unit. Upon recaiving thiscommand the DLS 90 will put into
the output queue the following string:

DLSTESTWORKSLTD, DLS 90 <Gauge>-<MaxLen unit>, <SN>, <Ver>

<Gauge> isthe gaugeingtaled in the unit
<MaxLen Unit> is the maximum length supported by the DLS 90,
followed by the unit of the length
<SN> isthe serid number of the unit
<Ver> istherevison levd of the control firmware (dways2
digits)
Operation Complete
Synchronisation command

Indicatesto the controller when the current operation is complete. This command
will causethe DLS 90 to st bit 0 in the Event Status Register (ESR) when dl
pending operations are completed. The hit is read with the * ESR? command,
which dso clear the bit. Communication can proceed as normd dfter this
command, but be prepared to receive SRQ a any time. See section "DLS 90
Synchronisation” for more details.

Operation Complete Query

Synchronisation command

Indicates when the current operation iscomplete. Thiswill causethe DLS90to
put an ASCII 1 (decima 49, hex 31) in the output queue when the current
operation is complete.  Communication can proceed as norma after this
command, but be prepared to receive the"1" a any time. Seethe section 3.8 for
more details.
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*PSC <NRf> Power-on Status Clear

Type Status and event command

Function: Indicates if the unit should clear the Service Request Enable Regigter and the
Standard Event Status Register a power-on. If 1thendl theenableregistersare
cleared a power-on, if 0 then dl the enable registers are restored from the non-
voldileRAM a power-on. Thefactory defaultis 1 (clear dl the engble regigters).
Any change 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 event command

Function: Return the Power-on Status Clear vaue. If 1 then dl the enable registers are
cleared a power-on, if 0 then dl the enable registers are restored from the non-
voldile RAM a power-on. Thefactory defaultis 1 (clear dl the engble regigters).

*RST Reset

Type Internal command

Function: |EEE 488.2 level 3reset. Thiscommand will set the length of the DLS 90 to O
kft (or O km), and cancel any pending * OPC operation. It will not affect the output
buffer or other system settings of the unit.

*SRE <NRf> Service Request Enable

Type Status command

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

Bit: 7654 3210

1= enable Event Status flag (ESB)
don't care, MSSisaways enabled
not used, should awaysbe 0

T not used, should awaysbe 0
1=enable Message Aval. flag (MAV)
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Bit 7 to O have arespective value of 128, 64, 32, 16, 8,4, 2and 1. For exampleif bit 4 and 5 are st
then theinteger valueis 48 (16+32).

Notethat if both MAV and ESB are dissbled, then the bits MSS and RQS and the line SRQ are never
going to be raised (see section 3.5.1 for more details).

On power-on, thisregigter is cleared if the Power-on Status Clear flagis 1, or restored if theflagisO
(see*PSC for more details).

*SRE?

Type:
Function:

Service Request Enable Query

Status command

Aninteger value representing the va ue of the Service Request Enable Register
is placed in the output queue. The possible vaues are ligted in the *SRE
command section.

*STB? StatusByte Query

Type:
Function:

*TRG

Type:
Function:

Status command

Thevaue of the Status Byte Regigter is put into the output queue. Contrary tothe
"*ESR?' command, thisregigter isnot cleared by readingit. Theregister will be
zero only when dl its rdaed structures are cleared, namely the Event Status
Regigter (ESR) and/or the output queue.

Note that bit 6isMSS, which does not necessarily have the same vdue as RQS
(see section 3.5.1 for more detalls).
Trigger

Trigger command
Trigger operation of the device. Sincethe DLS 90 has no functionsthat can be
triggered this command has no effect on the operation of the unit.
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*TST?

Type:
Function:

Sdf-Test Query

Internal command
Returnsthe results of the self-test done at power up. The number returned hasthe
following bit map:

Bit: 7654 3210
I— 0 = passed micro-controller test
0 = passed non-volatile RAM test
0 = passed dip switch test
0= passed EPROM test

O=reserved

O=reserved

0=not used, aways0

Bit 7 to O have arespective value of 128, 64, 32, 16, 8,4, 2and 1. For exampleif bit 3and 5 are st
then theinteger valueis 40 (8+32).

*WAI

Type:
Function:

Wait to continue

Synchronisation command

Usad to ddlay execution of commands. The DLS 90 will ensurethat dl commands
received before"*WAI" are completed before processing any new commands.
Thismeansthat al further communication with the DLS 90 will be frozen until
al pending operations are completed. See section "DLS 90 Synchronisation” for
more details.
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3.7 Device Dependent Command Set

As recommended by the SCPI consortium and to stay consistent with the more sophigticated DLS
TestWorks smulators, the DL S 90 usesthe following tree structure:
:SETting
:CHANNd
:LENgth <NRf>
:SYSTem
:COMMunicate
:‘GPIB
:ADDRess <0..30>
:SERid
:BAUD 300 | 600 | 1200 | 2400 | 4800 | 9600 | 19200 | 38400
‘FORMat E71|O71|E72|O72|N72| E81| O81 | N81|N82
:PACENONE | CTS|RTSCTS | XON/XOFF | ALL

Each section of the command may be sent in the full or the truncated form (indicated in upper case).
The command itself may be sent in upper or lower case form.

The DLS 90 will round any number to the nearest number permitted by the resolution of the
parameter.

Sections 3.3 and 3.4 give more information on the data format and the command syntax.

3.7.1 :SETting:CHANnNel:LENgth <NRf>

Sat the length of the smulated wirdline channel, where <NRf> is the length ranging from O to the
maximum length (the maximum va ue depends on the DL S 90 modd). For example, to st thelength
of the smulated wirdline (for AWG units) to 8.5 kft, send:

:SET:CHAN:LEN 8.5 kft

To st thelength of the wirdline (for 0.4mm PE) to 3 km, send:
:SET:CHAN:LEN 3.0km

The units of thelength are optional, but they must match your DLS 90 model units.

To query thelength currently smulated by the DL S 90 send:
:SET:CHAN:LEN?
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The command will return an integer number ranging from 0 to the maximum length followed by the
units. For example, if thelength of the wirelineis 8.5 kft, the return message will be:

8500 FT

3.7.2 :SYStem:COMMunicate:GPIB:ADDRess <NRf>

Set the address of the | EEE 488.1 interface, where <NRf> isthe address ranging from O to 30. For
example, to set the addressto 13, send:

:SYS.COMM:GPIB:ADDR 13
Note that the new address must be used immediately for any further |EEE 488 communication.
To query the current address send:

:SYS.COMM:GPIB:ADDR?

The command will return aninteger number ranging from 0to 30. For example, if the addressis 13,
the return message will be:

13

3.7.3 :SYStem:COMMunicate:SERial:BAUD <NRf>
For example, to set the baud rate to 9600 bit per second, send:
:SYS:COMM:SER:BAUD 9600 bps
Theunitsare optiond, but they must be"bps" if used.
Note that the new baud rate must be used immediately for any further seriad communication.
To query the current baud rate send:
:SYS.COMM:SER:BAUD?

The command will return the baud rate as an integer number. For example, if the baud rate is 9600
bps, the return message will be:

9600
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3.7.4 :SYStem:COMMunicate:SERial:FORMat <format>

Set the receiver and tranamitter data format of the serid interface, where <format> is any of the
following choices:

E71|O71|E72|0O72|N72| E81| 081 | N81|N82
Where:

E = even parity
O = odd parity

N = no parity
the second digit isthe character size
the third digit is the number of stop bits
For example, to set the dataformat to no parity, 8 bit per character, 1 stop bit, send:
:SYS.COMM:SER:FORMAT N81
Note that the new dataformat must be used immediately for any further seridd communication.
To query the current data format send:
SYS.COMM:SER:FORMAT?

The command will return the dataformat as a3 character string. For example, if the dataformat isno
parity, 8 bit per character, 1 stop hit, the returned message will be:

N81

In order to Smplify the setting of the serid interface, we have dightly modified the command st as
specified by the SCH sandard. The SCPI tandard requires separate settings for parity, character Sze,
and number of stop bits. The DL S 90 combines the three settings.

3.7.5 :SYStem:COMMunicate:SERial:PACE <pace>

Set thereceiver and tranamitter pace method (flow control) of the serid interface, where <pace> isany
of thefollowing choices:

NONE | CTS|RTS/CTS| XON/XOFF | ALL
For example, to set the pace method to RTS/CTS, send:
:SYS.COMM:SER:PACE RTS/ICTS
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Note that the new pacing must be used immediately for any further serid communication.

To query the current pacing method send:
:SYS.COMM:SER:PACE?

The command will return the pacing method as a string.  For example, if the pacing method is
RTS/CTS, the returned message will be:

RTSCTS

To amplify the setting of the serid interface, we used a dightly modified SCPl command set. The
SCPI standard requires separate settings for the RTS/CTS flow control and XOn/X Off pacing, and
differentiates between the receive and the tranamit Sdes. The command set of the DLS 90 combines
the":RTS" and the" X ON" settingsinto one":PACE" command.

Note that the SCPI standard assumes a DTE configuration, whereas the DLS 90 is configured asa
DCE port (thus not requiring a Null Modem).

3.7.6 DLS 90 Synchronization

The program controlling the DL S 90 can use three different commandsto synchronizewiththe DLS
90: *OPC, *OPC?and *WAI. Following are the main differences:

Set Operation | Return 1" RaiseSRQ | Blockcomm. | Required Enable

Complete bit when when withtheDLS Bit(s)

when Done operdion operdion 90

complete complete
*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 isenabled
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The main difference between OPC and WA isthat WAL will block any further communication with
the DLS 90 until all pending operations are completed. The main difference between * OPC and
*OPC?isthat * OPC et the "Operation Complete" bit, and * OPC?will return an

ASCII "1" when dl pending operationsare completed. Make surethat dl therequired enable bitsare
St

When using * OPC or * OPC?, the program controlling the DL S 90 can determine when the operation
is completed by waiting for SRQ, or by reading the status byte with the seria poll or with * STB? (if
corresponding bits are enabled).

If the program uses the * OPC? command and then sends more queries, the program must be ready
to receive the"1" concatenated to other responses at any time.

When using * WAL, the communication time out should be set long enough to avoid losing data (the
DL S 90 needs approximately 200 msto set alength).
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4. References

The following references give more information on the | EEE 488 interface:

ANSI/IEEE 488.1-1987, |EEE Standard Digital Interface for Programmable
Instrumentation (The Institute of Electrical and Electronics Engineers, Inc. 345 East
47th Street, New York, NY 10017-2394, USA)

IEEE 488.2-1992, IEEE Standard Codes, Formats, Protocols, and Common
Commands (The Institute of Electrical and Electronics Engineers, Inc. 345 East 47th
Street, New York, NY 10017-2394, USA)

SCPI Standard Commands for Programmable Instruments, available from some
interface controller manufacturers

(SCPI Consortium, 8380 Hercules Drive, Suite P. S, LaMesa CA 1942
Phone: (619) 697-8790, Fax: (619) 697-5955.)
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5. WARRANTY

DLS TestWorkswarrants al equipment beering its nameplate to be free from defectsin workmanship
and materids, during normal use and service, for a period of twelve (12) months from the date of
shipment.

In the event that a defect in any such eguipment arises within the warranty period, it shal be the
responghility of the customer to return the equipment by prepaid transportationto aDLS TestWorks
sarvice centre prior to the expiration of the warranty period for the purpose of dlowing DLS
TestWorksto ingpect and repair the equipment.

If ingpection by DLS TestWorks discloses adefect in workmanship or materid it shall, at itsoption,
repair or replace the equipment without cost to the customer, and return it to the customer by the least
expensve mode of trangportation, the cost of which shall be prepaid by DLS TestWorks.

In no event shal this warranty gpply to eguipment which has been modified without the written
authorization of DLS TestWorks, or which has been subjected to abuse, neglect, accident or improper
application. If ingpection by DL S TestWorks discloses that the repairs required to be made on the
equipment are not covered by thiswarranty, the regular repair charges shdl apply to any repairs made
to the equipment.

If warranty service becomes necessary, the customer mugt contact DL S TestWorksto obtainareturn
authorization number and shipping ingtructions:

DLS TestWorks Consultronics (Europe)
169 Colonnade Road Unit A
Nepean, Ontario, Canada Omega Enterprise Park
K2E 74 Electron Way, Chandlers Ford
Telephone: (613) 225-6087 Hampshire, England
Fax: (613) 225-6315 SO5 3SE
Toll Free: 1-800-465-1796 Telephone: 0703 270222
e-mail: sales@dlstestworks.com Fax: 0703 270333

Or your local DL S TestWorks representative

Page 30



Warranty

Thiswarranty condtitutes the only warranty gpplicable to the equipment sold by DLS TestWorksand
no other warranty or condition, statutory or otherwise, expressed or implied, shal beimposed upon
DLS TestWorks nor shdl any representation made by any person, including a representation by a

representative or agent of DLS TestWorks, be effective to extend the warranty coverage provided
herein.

In no event (including, but not limited to the negligence of DL S TestWorks, its agents or employees)
shall DLS TestWorks be liable for specid consequential damages or damages arising from the loss

of use of the equipment, and on the expiration of the warranty period dl liability of DLS TestWorks
whatsoever in connection with the equipment shdl terminate.
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6. SHIPPING THE DLS 90

To prepare the DLS 90 for shipment, turn the power off and disconnect dl cables, including the power
cable, and pack the smulator in the origina carton. Do not place any cables or accessories directly
againg the front pane as this may scratch the surface of the display. We suggest that you mark dl
shipmentswith labelsindicating that the contents are fragile.

If sending back aunit to the factory, ensure that the return authorization number given by our customer
service department is shown on the outside.
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7. SPECIFICATIONS

TheDLS 90 isatwo wire cable smulator. The user can select the smulated cable length using the
keys on the front pandl, or via one of the remote control interfaces (i.e IEEE488 or RS-232). For
AWG gauges, the length can be varied from 0 to 6.35 kft in steps of 50 ft. With the extended wirdine
option, amaximum length of 9.35 kft can be achieved. The DL S 90 (0.4mm PE version) smulates
up to 3 km of cable and the maximum length can be varied in steps of 50m.

7.1 Simulated Cable Type and Maximum Length

The DLS-90 amulates one gauge of cablewhich may be 26, 24 AWG or 0.4mm PE.The gauge must
be specified at the time of order.The maximum length can be up to 9.35 kft for AWG units, andin 3.0
km for 0.4mm PE.

7.2 Frequency Response

FromDCto 1.5 MHz.

Accurecy:
+0.5dB upto 20 dB attenuation,
+1dB from 21 dB upto 35 dB atenuation,
+2 dB up to 70 dB attenuation.

7.3 Delay
From 20 KHzto 1 MHz, +10%

7.4 Characteristic Impedance
From 20 KHz to 999 KHz, +5%
From1MHzto 1.5 MHz, +10%

7.5 DC Characteristics

DC Resistance + 5%
100 mA, 300V maximum DC + pesk AC betweentip & ring
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7.6 |EEE 488 Remote Control
The unit can be controlled viaan | EEE 488 interface. The unit supportsthe following functions:

a Listener

b) Talker

C) Loca Lockout

d) Serid Poll

2) Sdective Device Reset

f) Bus Rest

0) Primary Addressing from Oto 30

7.7 RS-232 Remote Control
Theunit can be controlled viaaRS-232 serid interface. The unit supports the following functions:

Baud Rate: 300, 600, 1200, 2400, 4800, 9600, 19200, 38400
Data Format: E71, 071, E72, 072, N72, E81, 081, N81 and N82
Where:
E = even parity
O = odd parity
N = no parity

the second digit isthe character size
the third digit is the number of stop bits
Flow Control: None, CTS, RTSCTS, XOn/XOff, All

7.8 Connections
2 (one per termind) 8 way RJ-45 connectors at the front and back.

Two 2 poletermina strips and an extra set of RJ45 connectors a the back.

All connectorsarein pardldl.
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7.9 Options
D Rack mount kit
) |EEE 488 shielded cable

7.10 ELECTRICAL

7.10.1 AC Power

Rated Input VVoltage: 100-240VAC(+10%).

Rated Frequency: 50-60Hz.

Rated Power consumption: 30VA max.

Line Fuses: Type"T" 0.25A/250V SLOW BLOW (2 required, 5mm x 20mm).

7.11 ENVIRONMENTAL
Operating Temperature: +10°Cto +40°C.

Storage Temperature: +10°C to +40°C.

Humidity: 90% (non-condensing) max.

7.12 MECHANICAL

Weight: 4.5kg / 10 Ibs.

Dimensions: 42mm x 429mm x 366mm (H x W x D).

194" x 17" x 15"(1U height.)

7.13 OPERATING CONDITIONS

In order for the unit to operate correctly and safely, it must be adequately ventilated. The DLS 90
contains ventilation holes for cooling. Do not ingtdl the equipment in any location where the
ventilation is blocked. For optimum performance, the equipment must be operated in alocation that
provides at least ¥5' (10 mm) of clearance from the ventilation holes. Blocking the air circulation
around the equipment may cauise the equipment to overhegt, compromising itsreliability.
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8. SAFETY

8.1 Information

8.1.1 Protective Grounding (Earthing)

This unit consists of an exposed metal chassisthat is connected directly to ground (earth) via
apower cord. The symbol used to indicate a protective grounding conductor terminal in the
equipment is shown in this section under "symbols'.

8.1.2 Before Operating the Unit

I ngpect the equipment for any signs of damage, and read this manua thoroughly.
Become familiar with al safety symbols and ingructions in this manud to ensure that the
equipment isused and maintained safdly.

WARNING: Toavoidrisk of injury or death, ALWAY S observe the following precautions before
operating the unit:

Use only apower supply cord with a protective grounding termind.

Connect the power supply cord only to a power outlet equipped with with a protective earth
contact. Never connect to an extenson cord that is not equipped with this feature.

Do not willfully interrupt the protective earth connection.

8.1.3 Supply Power Requirements

The unit can operate from any single phase AC power source that supplies between 100V and 240V
(£10%) at afrequency range of 50 Hz to 60 Hz. For more information, see the specifications section
of thismanua.

WARNING: Toavoid dectricd shock, do not operate the equipment if it showsany sign of damage
to any portion of its exterior surface, such asthe outer cagting or pands.

8.1.4 Mains Fuse Type
Thefusetype used is gpecified in the specifications section of thismanual.
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8.1.5 Connections to a Power Supply

In accordance with internationd safety standards, the unit uses athree-wire power supply cord. When
connected to an gppropriate AC power receptacl e, this cord grounds the equipment chassis.

8.1.6 Operating Environment

To prevent potentid fire or shock hazard, do not expose the equipment to any source of excessve
moisture.

8.1.7 Class of Equipment

The unit condsts of an exposed meta chassisthat is connected directly to earth viathe power supply
cord. In accordance with the HARMONIZED EUROPEAN STANDARD EN 61010-1 1993, itis
classfied asa Safety Class| eguipment .

8.2 INSTRUCTIONS

Thefollowing safety ingructions must be observed whenever the unit is operated, serviced or repaired.
Failing to comply with any of these ingtructions or with any precaution or warning contained in the
Operating and Reference Manual isin direct violation of the standards of design, manufacture and
intended use of the eguipment.

DLSTESTWORKSLTD. assumes no lighility for the cusomersfailure to comply with any of these
requirements.

8.2.1 Before Operating the Unit

Inspect the equipment for any signs of damage, and read the Operating and Reference Manua
thoroughly.

Ingtall the equipment as specified in the relevant section of this manual.

Ensure that the equipment and any devices or cords connected to it are properly grounded.
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8.2.2 Operating the Unit

Do not operate the equipment when its covers or panels have been removed.

Do not interrupt the protective grounding connection. Any such action can lead to a potential

shock hazard that could result in serious personal injury.

Do not operate equipment if an interruption to the protective grounding is suspected. Ensure that the
instrument remains inoperdive.

Use only the type of fuse specified.

Do not use repaired fuses and avoid any situation that could short circuit the fuse.

Unless absolutely necessary, do not attempt to adjust or perform any maintenance or repair procedure
when the equipment is opened and connected to a power source at the sametime.

Any such procedure should only be performed by qudified service professiona.

Do not attempt any adjustment, maintenance or repair procedure to the equipment if first aid is not
ble.

Disconnect the power supply cord from the equipment before adding or removing any components.
Operating the equipment in the presence of flammable gases or fumesis extremely hazardous.

Do not perform any operating or maintenance procedure that is not described in the Operating and
Reference Manud or the Sevice Manudl.

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

8.3 SYMBOLS
Thissymboal is on the unit and has the following meaning:

FIG.7.1 "PROTECTIVE GROUNDING CONDUCTOR TERMINAL"
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