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iDo not be hasty when making measu

The SLM3505 is a precision instrument that provides you with
the tools to make a wide variety of measurements accurately,
reliably, and efficiently - but good met rology practice must be
observed. Take time to read this manual and familiarise
yourself with the features of the instrument in order to use it

most effectively.



DANGER OF ELECTRIC SHOCK

Only qualified personnel should install this equipment,
after r eading and understanding this user manual. If in
doubt, consult your supplier.

RISQUE D'ELECTROCUTION

L'installation de cet équipement ne doit étre confiée qu'a
un personnel qualifié ayant lu et compris le présent
manuel d'utilisation. Dans le doute, s' adresser au
fournisseur.

GEFAHR VON ELEKTRISCHEM SCHOCK

Nur entsprechend ausgebildetes Personal ist berechtigt,
diese Ausristung nach dem Lesen und Verstandnis
dieses Anwendungshandbuches zu installieren. Falls Sie
Zweifel haben sollten, wenden Sie sich bitte an Ihren
Lieferanten.

RISCHIO DI SCARICHE ELETTRICHE

Solo personale qualificato puo installare questo
strumento, dopo la  lettura e la comprensione di questo
manuale. Se esistono dubbiconsultate il vostro
rivenditore.

PELIGRO DE DESCARGA ELECTRI CA

Solo personal cualificado debe instalar este instrumento,
después de la lectura y comprension de este manual de
usuario. En caso de duda, consultar con su

suministrador.



IMPORTANT SAFETY INSTRUCTIONS

1 This instrument is to be connected and operated only by qualified personnel.

1 This instrument is designed for connection to ndrazardous voltage levels (SELV).

1 The high level input is rated for signals with peaks of up to300V but the rmsmust

be below 50V. If the case is earthed then the high level input can be used up to
125Vrms Do not exceed the rated inputEnsure that the case is securely earthed and

use only leads fitted withtouch proofconnectors

1 Keep the ventilation slots in théop and sides of the cover free from obstruction.

1 Do not operate or store under conditions where condensation may occur or where

conducting debris may enter the case. Do not use in a wet environment.

1 Ensure that the handle is correctly fitted before umg it to lift or to carry the
instrument.

1 There are no user serviceable parts inside the instrumemo not attempt to open the
instrument, refer service to the manufacturer or his appointed agent.

Newtons4th reserves the right to make changes to this
document or the product it describes at any time,
without notice, and without a commitment to update the
contents of this particular document.

Note: Newtons  4th Ltd. shall not be liable for any
consequential damages, losses, costs or expenses
arising from the use or misuse of this product however
caused.



DECLARATION OF CONFORMITY

q

Manufacturer: Newtons4th Ltd
Address: 1 Bede Island Road
Leiceste
LE2 7EA
UK

We declare that the product:
Description: Selective Level Meter
Model: SLM3505
Conforms to the EEC Directives:
2014/30/EU relating to electromagnetic compatibility:
EN 613261:2013
2014/35/EU relating to Low Voltage Directive:

EN 6100-2-030:2010:

Eur Ing Allan Winsor BSc CEng MIEE

(Director Newtons4th Ltd.)



WARRANTY

This product is guaranteed to be free from defects in materials
and workmanship for a p  eriod of 36 months from the date of
purchase.

In the unlikely event of any problem within this guarantee
period, first contact Newtons4th Ltd. or your local
representative, to give a description of the problem. Please

have as much relevant information to hand as possible T
particularly the serial number and release numbers (pres S
SYSTEM then LEFT arrow key ).

If the problem cannot be resolved directly then you will be
given an RMA number and asked to return the unit. The unit
will be repaired or replaced at the sole discretion of
Newtons4th Ltd.

This guarantee is limited to the cost of the instrument itself and
does not extend to any consequential damage or losses
whatsoever including, but not limited to, any loss of earnings
arising from a failure of the product or software.

In the event of any problem with the instrument outsi de of the
guarantee period, Newtons4th Ltd. offers a full repair and re -
calibration service 1 contact your local representative. It is

recommended that the instrument be re -calibrated annually.
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1 INTRODUCTION
1.1 Manual Layoutand Content

The layout of this manual is in a manner that introduce s
the SLM3505 tothe user and help s with the familiar ization
and understanding of the functionality, application :

features , menues and performance of the instrument

While it is poss ible to use the manual to re view specific
functions, it is recommended that you read the complete
manual before using the instrument for the first time.

The information in this manual is believed to be accurate

and complete but Newtons4th Ltd cannot accept any
liability whatsoever, for any consequential damage or

losses arising from errors, inaccuracies or omissions.

Release revision 2. 65

16™ January 2012
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1.2 Instrument Functions

The SLM3505 Selective Level Meter was designed to

provide a single instrument solution for multiple
applications in the communication industry and specifically

the Power System Communication environment. Features
include:

1 Frequency Selective Level Voltmeter

1 Signal Generator

1T VSWR Meter

1 Impedance Analyzer

1 Frequency Response Analyzer

1 LCR Meter -Inductance, Capac itance, Resistance

Measurement
1 Oscilloscope
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1.3 Instrument Features

The instrument is housed in a rugged aluminum case and

Is provided with v arious accessories together with a n

optional carry case as standard.

The instrume nthas a state of the art 5.70 |

Display to maximize visibility in all conditions, incl uding

full sunlight. Its overall sizeis(120x 9o0ox 1.750) (.
X 225mm x 45mm) and relatively light weight (5lbs)

(2.3Kg) The SLM3505 operates off interna | rechargeable

batteries, an AC/DC power sourc e or an external 12V
vehicle battery.

Further Features Include:

1 Up to 1000 analyzer setups, readings and sweep
results can be stored

1 On board real time clock

1 Full colour display

1 6 digit freq, 5 digit volts an d 4 digit dBm resolution

1 Operational temperature range -5to +50°C

1 1GB in ternal flash storage and ports. Many of the
instrument test functions will provide the user with
valuable information. Therefore 1 Gigabyte of memory,

an external USB port and an RJ4 5 input connection for
laptop connectivity provides  a versatile solution for
storage and communication.
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1.4 Application Overview

This sectio n provides a short overview of where the
instrument applications are more commonly used. Some
uses are explai ned in more detail and provide an incite
into the flexibility of the instrument

1 Power Line Carrier Alignment & Maintenance

Line Trap Testing

Line Tuner Testing

PLC Transmitter & Receiver Test & Set -up
Audio Tone Protection Relay Channel Test & Setting

=A =4 =4 =2

Tr ansmitter/Receiver Testing

The instrument hasa  wide frequency range (5Hz to 5SMHZz)
and is ideal for checking transmitters and receivers on
Power Line Carrier s, Audio Tone or Ana log Baseband
Microwave systems. The SLM3505 scans the required
frequencyrange t h en ¢ e automaidcals on the largest
or two largest signal peaks, easily detecting the carrier
frequencies . It is also ideal for work on audio tone and
microwave systems.

Line Trap testing

The instrument can plot an impedance verses frequency
graph directly o nthe display. T herefore the user can view
a pictorial representation of the resonant frequency and
make adjustments while view ing the change s in a real
time environment

Line Tuner Testing

The instrument provides the solution for adjusting a Line
Tuner 0s Series Il nductor a mgl
transformer , for minimum reflected power.

This is achieved with a directional coupler or using an
innovative impedance measurement technique .
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2 SAFETY
READ THIS GUIDE AND SAFETY INFORMATION
BEFORE USI NG THE INSTRUMENT.

9 Only use the instrument under the conditions and
purpose for which itis intended.

9 Ensure that th e AC supply Voltage and the power
pack supplied are at the same ratings. AC operation
Is intended for indoor use only.

1 This instrument is NOT ififield 0 repairable (with the

exception of battery replacement). Return the unit
to Newtons4th  Ltd for repair or replacement.

9 Use only batteries recommended within this guide.
Refer to battery information under the nGetting

Started 0 ,section of this manual. NOTE: Proper anti -
static procedures should be used when opening the
instrument to change the batteries, such as a
grounding strap.

1 The instrument is NOT waterproof or airtight. Return
to the factory for evaluation if exposed to abnormal
enviro nmental conditions.

91 Do not operate or store under conditions where
condensation may occur or where conducting debris
may enter the case.

1 Keep the ventilation holes on the top and bottom
ends of the instrument clear

1 NOTE: Operators should follow all sta ndard and
specific company safety procedures when using this
product an d accessories. Special precautions must
be adhered to when working with or around
antennas, power lines, radio frequency sources, etc.
FAILURE TO COMPLY WITH SAFETY RULES MAY
RESULT IN INJURY OR DEATH.

1 When using this instrument, access to other products
or system parts may be needed . Read and follow
the safety instructions of all  utilized components .
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3 GETTING STARTED

3.1 Unpacking the Instrument

The instrument was dispatched in a custom designed
shipping container .  Upon receipt of the equ ipment,
inspect all packaging for visual damage. If any damage is
indentified, report im  mediately to Newtons4th Ltd so the
carrier may be notified. If the packaging damage is
noticeable while the delivery person is present, obtain a
written statement from the carrier.

Page |8 Newtons4th Ltd
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3.2 Power Sources and Communications
The instrument can be powered by multiple sources;
directly from the AC/DC Adapter, from the int ernal battery
source (Lithium polymer batt eries) or directly through the
DC input , (9-18V @ 3A source req uired). The instrument
Is shipped with a 6 meter power adapte r lead that permits
use through a vehicle DC source outlet socket

AC/DC Adapter I The AC/DC adapter can accept a wide
AC input range (100 to 240Vac). Adapter plugs are
available to accommodate the various country standards.

Battery Power I The instrument is shipped with a
battery source consisting of (3) lithium polymer
rechargeable batteries. They are secured into the battery
compartments with tie  -wraps.

DC Input 1 The instrument is supplied with a 6 meter
vehicle power adaptor lead. The vehicle DC source outlet
socket can then be used to power and charge the
instrument . The DC input will operate with a 9 -18V dc
source at 3A ; however the equipment warranty does not
cover any damage caused by any other source than the

ones provided with this instrument.

Charging the batteries I The instrument has a
sophisticated battery monitoring and charging system,
providing the user with a battery status indication . When
running on battery  power , the monit or goes from green to
orange to red, indicating the state of the batteries. The
instrument will beep and a prompt on the screen appears
when p ower levels are at a stage when data or set -up
information s hould be stored. When receiving the
instrument it is recommended that the batteries are first
charged and fully discharged two or three times to help

extend battery life. Finally fully charge the batteries
before using the instrument
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The system provides the following indications while the
batteries are charging:

1 When charging - blue with >>>>,
1 When fin ished charging, but power connected - blank.

9 If batteries get too hot, charging is suspended - red
with XXXX
Changing the batteries - Only qualified personnel,

trained and knowledgeable in electronic instrument repair
and safet y, having read this guide should attempt to
change the batteries.

Disconnect the instrument from all external power
sources. Remove the four (4) hex bolt s from t he sides of
the instrument  housing (2 on each side). NOT E: Proper
anti -static precautions  should be used when opening the
instrument , such as a grounding strap.

Note the position and location of all ribbon cables.
Disconnect ribbon cables as necessary to securely rest the
instrument cover face down. Cut the tie -wraps holding
the batteries in and remove all of the ol d batteries.
NOTE: All three batteries should be replaced at the same
time. Make sure disposal of the used batteries IS in
accordance with  the local country regulations . Make sure
the batteries are first charged and fully discharged two or

three times to help extend battery life. Then finally f ully
charge the new batteries before using the instrument.

Communications T The instrument has communication
interface ports supporting USB, RS232 and LAN options.
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3.3 I nstrument Controls and Connections

Communication and Power Panel

USB-A
Connector DIN
(Memory Stick) | Connector

Fan RJ45/LAN RS-232
ON/OFF Connector Connector

DC Input

Power Button USB-B Head
Connector Phone Jack

Input/Output Panel

BALANCED 500 18W HIGH Z

HIGH  LOW CH2 INPUT NP LOW LEVEL

LEVEL LEVEL GROUND HEUTS meur T INPUT
GENERATOR

OUTPUTS
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4 I NSTRUMENT OVERVIEW

The SLM3505 is a menu driven instrument. All function S
are controlled from the keypad and the menu screens.

The keypad has 23 keys that control its operation. Figure

4-1is a picture of the key  pad.

The function of each key is displayed above or below the
key with the primary function below the key. The
numbe r/function above each key is only active under

certain options. An example is the numeric keys which are
for entering a specific frequency or voltage . Full detailed
descriptions for the keys are provide d later in this manual.

1

QUTPUT
4

A ~ @

K
HOM

ap» ®

DELETE ENTER 2

CK

Figure 4.1 Keypad

The fou r round keys on the right labeled: SLM, LCR, FRA
and VSWR allow direct access to the main operating
modes of the instrument.
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SLM T Selective Level Meter 1 Selects the Selective Level
Meter Mode.

LCR T Impedance Analyzer - Selects the Impedance
Analy zer Mode.

FRA 1 Frequency Response Analyzer - Selects the
Frequency Response Analyzer  Mode.

VSWR 1 Standing Wave Ratio T Selects the voltage
Standing Wave Ratio  Mode.

The four mainMode keySLBIO6, OLCRand 64/BSRR®D
have a second function. The lette r above each key is a
numeric multiplier 6 Mfor mega, ¢ Kfor kilo, 6 mdor milli

and 6 O @nicro. When entering large or small numbers

these multipliers may be used to save key strokes.

By pressing the releva nt Mode button twice allows the
menu screens to  appear . Accessing the menu functions
usi ng keypa GOperation 0 is described in section 4.1
Pressing the HOME/ESC button reverts back to the main
function screen.
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4.1 Keypad Operation

The relevant menu screen can be selected from the 12

primary funct i on al phanumeric keys, such
A OUT P Weico On the menu screen , the left column lists

the functions and the right column lists the options

available for that function. The four arrow keys are then

used to navigate around t D®OWNEnNU,
arrow keys to place a highlight box over the desired
optionandthen press the ORI GHT®éelegandow ke
show any further options available . Use the O6UP/ DC
arrow keys again to place a highlight box over the

relevant option and then press the AENTERO Kkey.

Where the column selection has a numeric value, such as

vol tage or frequency, the OLEFT/ RI
used together with the (secondary function) number and

letter keys to adjust the value. When the new value has

been set prNeBERG hlee Wi.E

Press the HOME/ESC key at any time to abort the present
activity and revert to the previous menu or ultimately the
main function screen.

The 12 keys on the left side all have three functions. The

function below the key is the primary function. The
function above the key is the secondary functio n. A third
function, not shown , is an alphanumeric keypad as below:
OUTPUT ()#1 INPUT ABC?2
MEASURE DEF3 SWEEP GHI4
TUNE JKL5 ZERO MNO 6
AUX PQR7Y7 REMOTE TUVS8
MONITOR WXYZ9 SYSTEM Space

APP + -*/0

PROG Upper/Lower case selection

Up Arrow Increments all letters and characters

Down Arrow Decrements all letters and characters
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4.2 Getting started with Initial signal capture
Introduction

This may be the first time the instrument has been
operated and therefore the user may not be familiar with

the initial set up.  Always allow 30 minutes warm up time
before use to ensure accurate measurements. The
primary function of the SLM3505 is for checking signal

lines and is designed to measure the level of individual
frequencies fr om 5 Hz to 5 MHz.  Therefore this section
provides guidance in order to capture signals which are
initially known or unknown in fr equency or amplitude. A
more detailed function of the main menu op tions is
explained later in this manual

Signal Connection

The signal line should initially be connected t o the +300V
input, as it may not be known what amplitude of signal is
expected. This will safeguard the instrument until the
exact amplitudes are kn  own.

Known frequency Setup

This procedure can be used if the frequency of interest is
already known.

1. Sel ect SLM mode by pressing the ASLMO b

2. Press the input key and from the menu set the input to Ahigh zo,
Scale factor to +1.0000 and CH1 input rangin g to Afull
autorangeo.

3. Press the measure key and from the menu set the centre
frequency to Asingle fixedo and enter 1
t he bandwi dt h t o A3. 1KHzO and hepr ess
instrument will look around the entered frequency and display
the amplitude in Volts and dBm)

Note: if the source frequency is unstable selecting AFC from the
centre frequency options is recommended.
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Unknown frequency Setup

This is a little different as there could be a number of
frequencies on the line and a dec ision will be required as
to which frequency is to be selected for measurement.
Therefore an initial sweep across a frequency band is
initialized to show what frequencies are present. This is
done as follows:

1. Select SLM mode by pressing the ASLMO butt

2. Press the input key and from the menu set the input to Ahigh
zo0, Scale factor to +1.0000 and CH1
autorangeo.

3. Press the measure key and from the menu set the centre
frequency to fAsingle fixedod and bandw
and press the Esc key.

4. Press the sweep k ey and in the sweep menu set display to
AGrapho.

5. 1 n the same menu enter to {IOKHD) samleep st ¢
Asweep ¢on (bO@OKHz). (In brackets is the suggested
frequency band to be swept, although this can be changed if
requir ed).

6. Inthe same menu set the sweep steps to (40) (In brackets are
the suggested steps, although this can be increased if it is
thought all frequencies are not being seen).

7.1l n the same me n u hi ghlight Astarto a
display will change to gra  phical display sweeping across the
band showing the frequency peak(s) and amplitude).

8. When looking at the graphical display use the L/R arrow keys to
toggle the frequency cursor across the screen, as it aligns with
a frequency peak the actual frequency wil | be shown at the
bottom of the display and the amplitude on the Left side.

Once the frequency is known it can be selected as in the
known frequency setup and can be analyzed in more
detail .
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5 OUTPUT KEY 1 The Output key c ontrols the Signal
Generator . Figure 5.1 displays the menu functions and
options available

GENERATOR SETTINGS
amplitude control \%
low output amplitude 2.0000Vrms
amplitude step 1.1000
waveform sinewave
fsk control disabled
generator frequency 50.0000Hz
frequency step 2. 00000 times
output Off

Figure5 .1

The signal generator is a Direct Digital Synthesis (DDS)

single or sweep frequency generator. It generates Sine,
Square and Triangular waveforms over a frequency ra nge
from 5Hz to 5SMHz, together with a white noise option. The
signal g ener &veb outpst is h 2Wy imto a 50 ohm
load, 10vrms (10KHzto 5MHz) . The low level outputis 5V
rms into high impedance load, (5Hz to 5MHZz). It may be
used independent ly of the other instruments that are
connected to the instrument  or in conjunction with them

The output negative is connected to the case.
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5.1 Gen erator Menu Functions

AAmplitude Cont r oil lBas three options: AV, dd m
dBuand controls how O6amplitudep® amsd ¢
displayed on the screen. Amplitude s displayed either in

Volts, dBm or dBu and is adjusted using the Al ow output
ampl i t,udfeldi gh out putor ammpi tudde st e
menu function . Amplitude step is set in either volts or db

times the step va lue. The amplitude step can be set as

small as one millivolt o r 0.001 dBm. The values can be

changed by following  the fiKeypad Operaton 0 i nstructi o
in section 4.1 . (Once the step has been set, using the

up/dn arrow keys with the main display will

increas e/decrease the amplitude by the step factor).

Trim - The trim function on the SLM is a powerful and
versatile feature that allows closed loop control of the
generator amplitud e. It allows a specific measurement to

be programmed for either CH2 (external) o r internal
(generator output measured internally) and the generator

output will be adjusted to maintain the measured levels

(dbm, dbu). The user is alerted to the adjustment by an

audible beep.

Waveform I Has four options : sifiewave, triangle,
squarewav e and whi t e n ©he gse @nd selection of the
diff erent waveforms is dependent on user need. The

sinewave is used for  power line carrier testing.

FSK Control - FSK (Frequency Shift Keying) has two

options Afdi s abndedch a b | &d @an be used to check

the loss of guard timers in Transfer Trip equipment.

Enabling this option adds iFrequency 00, nfregq
and iguar d tbthereftanenu functions . This allows a

A 0 requency and a f 1 frequency to be entered together
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with a guard time so the delay between the frequencies

can be checked The @00 fAl1l0 Frequency and
can be entered i n the options menu by following the
AKeypad Oper ati onirosectiomd.t ructi ons

Note: The figuard time o function is not operational

at this time. A firmware upg rade will enable this

function.

Generator Frequency - This function determines the

generator  output frequency . The fiFrequency S tep 0

function determines the multiple amount the frequency

change s when required to step up or step down . The

fiStep type 0 can be either set for linear or logarithmic

depending on user preference. Settings for these options

can be entered by foll owing t he nNnKeypad

instructions in section 4.1 . (Once the step has been set,
using the L/R arrow keys with the main display will
increase/decrease the generator by the step factor).

*Note: If the generator is off, when using the L/R
arrows the frequency changes on the main display, if the

generator is on the frequency changes in the generator

window only.

Output T This controls the relevant output connection

and has three options: Aof f ,and loiwg When t he high

level output is selected the impedance is fixed at 50n
(75 n optional). However, selecting the Al o wowitput adds
another function to the left menu , Odtput | mpedance 0

This function allows the right menu options of 50 n , 750n
or 6 OoQtput impedance to be selected.
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6 INPUT KEY 1T This controls the signal in put connections |,
the menu has three functions , finput 6,0 scale factor 0 and
ACH1 input ranging 0. These options are in all modes
however an additional CH2 input ranging function is
avai |l abHRAmode. Figure 6.1 displays this screen.

INPUT SETTINGS

input high Z
scale factor +1.0000
CH1 input ranging 1.1000

Figure 6. 1
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6.1 | nput Menu Functions

Input T Has four options from the right menu, fihigh Z 0,
i50Y 18(¥8Y optional), filowlevel 6 and fibalanced o.

T h e higfin Z 0 input is the default, max *300V peak, 50V
rms, IMY impedance whilst the A5 0 Y18W 0 input is max
30V rms.

The filow level 0 input , max 10V Pk which, when selected
adddmpdédance 06 t o t h esnulfuactians. This  allows
options of fihi gh i mpe@vayn,ce®00, W&, and
fi 6 OY® to be entered.

The Aibal ancedd i1 nput, whi ch ha@as t hr e
(positive, negative  and ground), is a differential type, max

+10V Pk and a selectable impedance the same as the low

level input.

T h e Chénnel 2 0 input is max 10V peak, fixed at 1M Y

impedance.

WARNING

The low voltage inputs , (BALANCED input , Low Level input
and CH2) are rated at 10V p eak maximum voltage
Applying a higher voltage will damage the input (s)
requiring factory repair. Use the low voltage input(s) only

after confirming the input signal will not exceed the

maximum rating.

Meter Inputs i Refer to section 3.4  (Instrument controls
and Connections) , which shows the input connector
orientation. E ach input has ared LED, the LED thatis

A ONO winéxtto lhe active input. The high Z, low level

and balanced inputs are differential inputs they effectively

put no | oad on the signal bei ng mea
input can be used to accept transmitter s etc as this input
provides termination. The usedi gh Z6
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when measuring RF carrier signals or signals that require
minimal loading . Allinputs a re isolated from ground.

High Z - This is the high impedance input. Use it for
carrier readings when possible or low current signals . This
will prevent possible damage to the lower voltage inputs

as it affectively puts no load on the source

50 n 18Misi s a Aterminat eddsi map 0D ar
load o n the source . Only u se this input if signal is less
than 18 watts (30V RMS).

Low level and B alanced - These inputs have the option

to be used in either differential (high Z) or ter minated

mode. Terminaton s ar e 50n, 7 5and selectabl® 0 n
fromthelowlevel or bal anced fAi Mmerwtand opt i C
thenthe fii mp e d a romtiens menu

Scale Factor - This option is used to compensate for an
attenuato r or a scope probe. If using a X10 probe, putting
6106 | tie saals factor gives the correct value for
voltage. The settings can be changed by following the
AKeypad Operati onirosectiomd.t ructi ons

CH1 input ranging I Has three options dull autorange @
G ange up andl yidma n Use | ful autorange for
normal signals allowing the instrument to select the
optimum range for the signal level. Range up is useful for

rapidly fluctuating signals as the shunt will stay on the

range suitable for the highest signal level. Manual will add
ACH1 i nput r amenewhere tbe useh@n define
which range is used.  This is also applicable to Channel 2
when used in FRA mode.

The Low Level manual ranges selectable are:
1lmV, 3mV, 10mV, 30mV, 100mV, 300mV, 1V, 3V, 10 V

The High z Level manual ranges selectable are:
30mV , 100mV, 300mV, 1V, 3V, 10V, 30V, 100V, 300V
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7 MEASURE KEY'T This is a multifunction key and is used to
set the measurement options for the different modes of
operation . The screenin Fig ure 7.1 appearswhen i nSLRO
mode and AMEASUREQO is selected. Howe ver the functions
will cha nge depending onthe  mode selected as described

below .
MEASUREMENT SETTINGS

Mode selective level meter

centre frequency generator frequency

bandwidth 100Hz

reference impedance 50Y

zero reference +0.0 00dBm

threshold -50.00 dBm

peak level off

bargraph display off

filter normal

Figure 7.1

Mode 71 Can select five different instrum ents: fiselective
level m etero (SLM) , fdimpedance meter 0 (LCR),

fifrequency response meter 0 (FRA) and fivoltage stan ding
wave ratio 0 (VSWR) meter. These modes may also be
selected by the four round keys on the right -side of the
keypad. However, the only way to select the
fioscilloscop eo is from the mode option menu.
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7.1

(SLM) Mode measurment menu functions

This mode has eight functons:icentr e frequen
Abandwd dtihr ef er ence o ilmppeaedancef er enc
At hreshol do, ,Apfelma&r greavpehlaodd sfpfl ialytoer
They are selected for optimum measurement settings

depend ing on user need. Note the menu functions will

alter when some options are selected.

Center Frequency - Has six options: fgenerator
frequency 0, i A F QAutomatic Frequency Capture) , hsingle
fixedo indual fandx @ngud frequency 0. These options
control how the input(s) determine the frequency
displa yed on the screen.

The figenerato r f r e q uietmed yequency the instrument
IS generating

When AAFCO is selected t hi s adds a second
frequemAyd®d, Gaifme,quency stepo and 0
to the function menu. This allows the frequency to be
automatically centered and the level to be measured or

moved up or down by the step frequency in a linear or

logarithmic amount . The AFC gain can be increased if

there is trouble locking onto the frequency. However, the

higher the gain  the stability will suf  fer slightly as a result.

When fisingle fixed 0 is selected thisadds a second icent r e
frequenfcfyroequencyangt et ep totthepe o
function menu. This allows the original input centre
frequency level to be measured or moved up or down by

the step fre quency in a linear or logarithmic amount . The
frequency setting s can be changed by following the
AKeypad Operati oniosectiom4.> ructi ons
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When fdual fixed 0 is selected this removes th e second
Acentre f r efgfureencwyedn c ya ngt efpot e p typ
function and replaces them with nce
centre fr eqThsallowsthg olevel s at the two set

frequencies to be measured. The two option frequencies

can be changed by foll owing t he ANnKeypad
instructions in section 4.1

The it nput f r eiq theefrequgnody of the input signal
and is usually used when a clean spot frequency is known

bandwidth T Has nine options :i wi @ B83.1KHz 0,
f1.95KHz 0, i600Hz 6, 6 4 0 0 H z 00, H zod3,160 0 Hi2%Hz o,
f3Hzo0 and Al H z dhis sets the frequen cy window around
the centre frequency. The o6widebd setting | ets
all frequencies across the range (5Hz to 5MHz) and the
amplitude displayed is the addition of all the frequencies

seen. Note the bandwidth is always displayed on the
bottom of the  screen even when not selected. The 100Hz
bandwidth is normally used with RF carrier frequencies.

The 25Hz bandwidth is normally used with audio tones or

when frequencies are closely spaced w here the 100Hz

filter would not work.

Reference impedance I Has six impedance options in
this sub menu, these are A50Y, A®Y,135,Y150Y
and 6 0 OTheése options set the internal reference

impedance that the selective level met er uses for dBm

calculations .

Zero Reference 1 This allows the zero dB reference level

to be set so that the entered level then becomes the 0dB

reference.

Threshold 1T Sets the minimum voltage the instrument

will read. The default setting is -50dB. The setting can be

changed by foll owing the AKeypad Opera
in section 4.1
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Peak level 1 Ha's t wo

o p toiop iiod [ftii® function

shows the highest level reached but will be overwritten if

a higher level is detected

Bargraph display T Has

t wo o ptoioo fiosf fibis n

function inserts a horizontal level bargraph at the botto m
of the dis play to provide a visual representation of signal
opti on adds Abar g

amplitude. Thi s
Abargraph maxi m

umo to the | eft

minimum and maximum bargraph scale can be set for

user preference.

Filter - Has three o ptions: finormal 6, fislow 6 and finone O.
This sets how many samples the instrument takes before

updating the display and

effectively smoothes the

readings . If none is selected then the readings are
unfiltered and more prone to noise.

NOTE : While in the SLM m easure menu and pressing the

NnZer oo button,

It (S possiCdBe

reference level. This allows the present level to be set as
the 0dB reference or, the level can be entered manually
This is done by highlighting and entering the preferred
option . To clear the entry and return to the original level,

hi ghlight fielfea

7.2 (LCR) Mode measurement

This mode has three functions

re n @ thédh peess énter.

menu functions

~

., Ameasurement 0,

and A f i |. They ave adjusted for optimum measurement
settings depending on requirements, allow ing the user to
measure the characteristics of different electrical circuits.
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Measurement | Has three  options: Al mpedance
magni tudeo, Aparandl Ifiesler ces culheoc ui t ¢
Oi mpedance nagoiptie drermally wused for

measuring the peak impedance of line traps or parallel L/C

circuits at their resonant frequency and captures the

highest magnitude measured. The Opar al | ant cirec
Aseri es aptiom egneasures the amount of induc tance

or capacitance seen by the instrument in that circuit.

Measuring inductance requires keeping the frequency

below the self resonance of the circuit.

Speed T Has five options: Avery sl owo, Asl owo,
Af asahdovery f Setettion. is chosen for opti mum
measurement update an d is a trade off between display

stability and update time. S etting t he daptb i o n

whilst carrying out a sweep decreases the sweep time,
whil st &ésl owdb increases sweep ti me.
Filter - Has three options: @A n or odadlowo and finone O .

This sets how many samples the instrument takes before
updating the display and effectively smoothes the
readings. If none is selected then the readings are
unfiltered and more prone to noise.

7.3 (VSWR ) Mode me asurement menu functions

This mode has four functions: Aimet hodo, Areference
i mpedanceo, and 8 p e & @ihese éelections set the

type of coupling, speeds and filter sampling required .

Method 1 Allows the selection of two options:

Ai mpedaangd @di r ect i on aTheimpedandee r 0 .
method allows computation of  atransmission line  VSWR
from analyzing the measured line impedance without

needing a direct coupler. Selecting direct coupler adds

fiscale factor 0 ,c d&int r e fr equb dlngwi tbthd O
function menu  whe re appropriate options can be entered .
Using a direct coupler allows the actual forward and

reflected voltages to be measured on CH1 and CH2. A

direct coupler is available as an optional extra.
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Reference impedance I Allows the selection of six
impedance options: A50Y, 12Y,135,Y150Y and
6 0 0 Yadd is necessary when using the impedance

method to make dB calculations.

Speed T Has fiveoptions: Avery sl owo, Asl owo,
Af asahdovery f Sedettion. is chosen for optimum
measurement update and is a tra deoff between display

stability and update time. S etting t he dfaptd i on
whilst carrying out a sweep decreases the sweep time,

whil st 6S|l owd increases sweep ti me.
Filter - Has three options: A nor Ggpadlowo and inon e O .
This sets how many samples the instrument takes before

updating the display and effectively smoothes the
readings. If none is selected then the readings are
unfiltered and more prone to noise.

7.4 (FRA) Mode me  asurement menu functions

\ ~

This mode has four functions :fAispeedo, @fgfapher o, 7
and i c o mp ut aThese seléctions choose the type of
update speeds, filter ing, frequency response , graphic
display and input  channel computaion settings required.

Speed i Has five options: fivery sl ow, sl ow, me d
and very f aSelectoon is chosen for optimum
measurement update and is a tradeoff between display

stability and update time. S etting t he daptb i o n
whilst carrying out a sweep decreases the sweep time,

whil st &6Sl owdb increases sweep ti me.

Filter - Filter has three options: A nor manslowo and
fin 0 n eTis sets how many samples the instrument takes
before updating the display and effectively smoothes the
readings. If none is selected then the readings are
unfiltered and more prone to noise.
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7.5

Graph - Graph has two options: figain and p h a s dhis.

sets how the frequency response is displayed, the two

options work in conjunction with the computation option.

Sel ectgainmg pd ot s the gain or | oss of
bet ween the twéhasebaphelts. tbe phase
differ ence between the two channels

Computation - Computation has two options: Ach2/ chl
and ¢ h 1/ c Aeehosen option determines how the

graph displays the results of the frequency response

sweep.

Oscilloscope Mode.

The oscilloscope is can be either sin  gle or dual trace and
has a sample rate of 5SMsamples/s and a time base sweep

of 5us/div to 5s/div , this provides the use r with a
convenient tool for displaying  and analyzing input
waveforms. (Sample display is shown in Fig 7.3)

This section provides the basic information necessary  to

use the instrument. Us e tHile 6B i nput as channel
(1 MY N3o0e@kyangh &CH26 i n(plavip eak 1 MXs)

channel2. Ref er to section 3.4 Alnstr umi
C 0 nn e ct foreanrsedtor orientation

Make sure the settingfo rchannellis d&ighZzé (channel 2
i s fixed atconfirmMmYthe GHi detting before using

the oscilloscope. During operation using the UP/DOWN

arrow keys will increase or decrease the trigger level whist

the LEFT/RIGHT arrow keys wil | increase or decrea se the

trace sweep time.

The oscilloscope hassix f uncti ons aimebasé abl e: 0O
Gdrigger tibegagled, tmbideegde r ,pmdtriggeri G y 6

a n diracgs 6 These are shown below in Fig 7.2 oscilloscope

setting screen.

Caution : Onl 'y wusél tdep@t CiHPOd i0n peiny
aware that &H26 i nput S 0 n119V peak.
However,t heHI0 6B i nput can tb«300Ys medk,
50V rms .
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OSCILLOSCOPE SETTINGS

Mode oscilloscope

timebase 200.0ps/div

trigger level +200.0mV

trigger mode auto

trigger polarity rising edge

pre trigger 25%

traces single

Figure 7.2

Timebase - Sets the sweep rate of the oscilloscope , the
setting can be adjusted byfollowi ng t he AnKeypad
Operationo i imsettiond4dt.i ons
Trigger level I Sets the minimum vo Itage re quired to

start a sweep and can be adjus ted by following the
ARKeypad Operati onrosectiom4.T ructi ons

Trigger mode i Has t hree auyadi,omald @nd

@i ngle shotod

OAutod puts the osuwarinl nmwe olege i n t he
the trace is synchronized to the trigger event . However, in

this mode it draws a trace evenif  no trigger event is seen .

ONor mal 6: S e ttesrespohdeto ehch @igger ev ent.
If there are no trigger events the display is not updated
until a trigger event occurs.

0Si ngl e s hieettrace to &sponsl onty  to the first
triggerevent captured . By pressing the fAHome/ E

re -arms the trigger circuit for the next event capture .

Trigger Polarity - Has two oprtiioinrsg aaod ge o

d allingSedgebi ng Or i sihagscikoscgped s et
to start the sweep when the trigger voltage goes positive.

Sel ecting o6f al $thenogcillesabgedaodstart s ethe
sweep whent he trigger voltage goes negative.
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Pre -trigger T Has f our onoreid o2m®66 ,6 65 4 #od
&a5% 6 . deternsnes the amount of pre -trigger, or
waveform display  delay based on the mark/space ratio

time of the waveform. 0 No nhm®$no pre-triggering and
therefore the waveform starts at the beginning of the

trace. 6 2 5 %éas a pre-trigger time of a quarter of the
mark/space ratio time, so the triggering edge of the
waveform is displayed after the trace starts by 25% of the
mark/space ratio time. This is als o applicable for 50% and

75 % depending on the pre  -trigger time  required.

Traces 1 Traceshasthree o pt i ogingle 6 {bd u aahdo
Ach2 c u.rThieselects either single or dual trace input

voltage operation. However in ch2 this will show the

current wav eform developed across the generator shunt.

25D OSCILLOSCOPE 15:55:47
oV

S0mV

10.00ps / div

Dual Trace Display
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SWEEP KEY i Sweep works in all modes. It allows the
instrument to sweep across a frequency band from the

start frequency to the end frequency in up to 2000 steps

In VSWR mode, the sweep function only works with t he
impedance method. The sweep setting menu screen is
shown below in Fig 8.1 displaying the 10 general
functions. However, additional functions will appear when
selecting some options  from the right menu list

*Note: Make sure the generator is on before starting a
sweep.

SWEEP SETTINGS
display real time
sweep start 30.0000kHz
sweep end 500.000kHz
sweep steps 32
sweep type logarithmic
sweep type single
peak hold off
graph scaling auto
Frequency marker off
search for peak off
start

Figure 8.1
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8.1 Sweep Menu Functions

Display 1 Has three options: fireal time o, fitable 0 and

figraph 0. Sweeping a band  of frequencies stores each step

into a table. After the swe ep is completedt his information

may then be display ed as either a table or a graph

depending on the option selected . Selecting Areal
returns the display back to normal operation.

This i nformation may be saved vVvia
internally, o n a memory sti ck, or directly to a PC . Refer to
section 16 for saving information.

Sweep Start, Sweep End and Sweep Steps i The
fisweep start 0 a nsveefiend 0 sets the two fre:q
over which the band will cover.

Thesw@ep steps 0 sets t he amasuakdn too f St e
cover the frequency band, at each step a reading is taken

and is set depending on the accuracy and resolution

required. This can be a maximum of 2000, however the

more steps entered the more memory is required. The
frequencies and steps can be e ntered by following the
AKeypad Operati onirosectiomd.t ructi ons

Linear Example of s weeping from 10 0 kHz to 200 kHz in 1
kHz steps:

Start by subtracting 100 kHz from 200 kHz. This gives the
difference of 100 kHz. Set the number of steps for 100

plus one or 101. Since the sweep starts at 100 kHz and
goes to 200 kHz, there are 101 T 1 kHz steps. Thus each
step is 1 kHz apart.

Sweep Type 1 Is displayed twice on the function menu
as there are two different options for each function. These

options are dinear/ logarithmic &  a nsithgle/éontinuous §
these are set depending on the type of sweep required.

The 6continuousé option repeats t
0 HOME/ E S dpreksedy which stops the sweep.
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Peak Hold T Has t wo oontoi @mafo. iowever, it

iIs only operatonal when the Acontinuous swee
selected. As the sweeps continue this allows the present

sweep readings to be compared against the previous

readings which then determines the highest level reached.

Graph Scaling i Has two option s, fiauto 6 and fimanual 0 ,
In mo st cases auto scaling will work and adjusts the graph
scale automatically to suite the measurement levels.

When a more specific graph scale is needed then the

fimanual © opt maynbe selected . This adds two

functions tothelef t menu, igr aph ma xandnd gnoaph

mi ni muy mede both levels can be specifically set by

foll owing the fAKeypad Opiaseation ono |
4.1 .

Frequency Marker 7 Has three options fiof,f disi ngl eo a
Adual fo n soisrsgdcted thisadds i ma r kle function

to the left menu and | f Adual o0 i s a&@seladkdst ed t
Amar ker 20 function to tthesettigft mer
of a specific frequency to be entered. While  in the sweep

mode it draws a vertical line on the graph at that

frequency allowing the user to determine the
measurement at that desired frequency. The frequency is

set by foll owing the #AKeypad Opiarati o
section 4.1 .

Search for Peak 1 Has two options Aonand fAof f o
However, in LCR mode it has t hree options, f
ASi agqg) and . AlDfuah o rsd@lectad s this draws a

vertical line at the  frequency of peak measurement , or the

option of one or two frequency peaks in LCR mode . The

screen in Figure 8.2  shows a sweep across a frequency

band of 150KHz to 250KHz. It shows the peak impedance

of 43.971kY at 200KHz with the mark
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== ) IMPEDANCE METER 20:40:38
43.971k2
200.000kHz
43.971k
7 6519k
Q
1.2140k
150.000kHzZ 209.000kHz 250.000kHz
Figure 8.2
Stat T Thet dst 6 function starts the
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9 TUNE KEY 171 Has five function s: ficentre frequency 0, i st ep
t y p efifsequency step 0, fiauto tune type 0 and fistart auto
tune 0. This selects the tuning method for the selective
level meter (SLM) and effectively tunes the instr ument for
a particular frequency to look for. This is used with sweep
mode (graph display) where the instrument is looking
across a known frequenc y band for the expected signal.
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9.1 Tune Menu Functions

Centre Frequency 1 Sets the frequency for which the

instrument input is looking for and is not the generator

frequency. This may be from line transmitter etc. This

frequency is set by following th e nKeypad Oper at
instructions in section 4.1

Step type 1 Sets the type of frequency step preferred
either linear or logarithmic.

Frequency Step I Sets the frequency step that IS
increased or decreased when the LEFT/RIGHT arrows are
pressed. This frequency issetbhy f ol |l owi ng t he
Operati ono i imsettionddt.i ons

>
A

-1

Auto Tune Type i This has two f umheet stage s |,
autotune cand fsi ngl e s teadgnd is noentally msed

with a (real time display). Three stage auto  tune, is used
when t he frequency is not known and  effectively looks
across the sweep frequency range for the largest signal. It
then homes in on this signal and shows the frequency

obtained . fASingle stage retune o will allow fine tun ing
around the found frequency.

Start Auto Tune T This starts the auto tune function , the

real time display flashes fAautotune
whilst the tuning is taking place. When finished the found

frequency is displayed.
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10 ZEROKEY 1 Displays information dependant on the mode
being used, (SLM/FRA) sets or clears the 0db level
reference . (LCR) sets or clears lead/cable compensation.
(VSWR) allows the storage of impedance measurements.

10.1 Zero Key Displays

(LCR) mode  provides zero compensation information and

IS used to remove th e capaci tive element of test leads

from the measured impedance. Select i c o mp e n streen e O
Enter, to start zero compensation or, Acl ear
compensatthemnBnter to clear any previous

compensation. The display in Figure 10.1 appears when

the zero keyispress ed. i DUTnmeans 6 Devimcdkeru Test 6,
be sure to clear compensation before doing further

testing.

ZERO COMPENSATION

To compensate for long connection leads when making impedance
measurements, connect the cables to the instrument but leave
them disconnected from the DUT.

Ensure that the disconnected terminals are not touching anything.
Select the compensate option below and press ENTER.

compensate

In case you want to clear the compensation
Select the clear compensation option below and press ENTER.

clear compensation

Figure 10.1
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(FRA) mode  provides OdB reference and d B calculation
information. It is useful when look ing for changes in gain
under specific con ditions such as where an attenuator -
3dB cut off point occurs in relation to the 0dB reference.

Select fiset present measurement at 0dB reference 0 then
Enter, to start 0OdB reference or, ficlear OdB reference 0
then Enter to clear  the setting. The screenin F igure 10.2
appears when the zero key is pressed

0DB REFERENCE

The gain in dB is calculated from 20 log(ch2/ch1l).
To look for changes in gain, it can b e useful to define 0dB
under specific conditions.

set present measurement as 0dB reference

Clear the 0dB reference to display the absolute gain in dB

clear 0dB reference

Figure 10.2
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(VSWR) mode provides VSWR impedance measurement
and storage information . When a measurement is taken
using the generator it is then stored. The forward and
reflected power fromat ransmission line can then be
calculated and using the previously stored value. Select
fistore impedance 0 then Enter, to store the measurement
or, imeasure impedance 0 then Enterto return to real time
LCR mode. The screen in Figure 10.3 appears when the
zero key is pressed.

VSWR IMPEDANCE CONTROL

VSWR is calculated from the measurement impedance of the load.
The impedance has to be measured using the instrument generator.

The measured value can then be stored so that the forward and

Reflected power can be measured with the source connected.

Select the store impedance option below and press ENTER.

store impedance

To return to measuring the impedance, connect the generator.
Select the measure impedance option below and pres ENTER.

measure impedance

Figure 10.3
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11 AUXKEY - This is forthe Auxiliary Port Settings and is for
future applications, it Is not functional at this time. The
screenin Figure 11.1  appears when the key is pressed

AUXILIARY PORT SETTINGS

This is reserved to control accessories connected to the
AUX port.

There are  no accessories currently available.

Pres ESC to return to the measurements.

Figure 11.1
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12 REMOTE K EY 1 This function is used to set the
communica tion interface with the instrument . The key has
three functions : firesolution 0, finterface 0 and fibaud rate 0
which only appears in the function menu when the
ARS232 0 option is selected. An |.P. address appears in the
function menu when t h eLANO port is selected. USB is self
connecting and only requires the user to tell the program
in the computer which COM port the USB is connected to.
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12 .1 Remote Key Functions

Resolution 7 Has two options:  finormal 6 and fihigh 0 this
alters the number of digits being displayed.

Interface - Has three options:  iRS232 6, AUSBO and ALANO
depending on the interface the user requires to connect
the instrument with .

Baud Rate 1 Only appears when RS232 interface is
selected and has four settings: 38400, 1920 0, 9600 and
1200 depending on the data rate of the system the
instrument is interfacing with.

USB Option 1T The USB option activates the Type B
connector at the bottom of the meter.

LAN Option i This option activates the LAN connector at

the bottom of the meter and adds an Al PO addr e:
to the menu . The address can be entered using the arrow

keys.

Setting the LAN IP address to 0.0.0.0 will enable the
DHCP and the unit will obtain its IP -Address from the
DHCP server. DHCP server must be present on the
network for this to work. The LAN will not start normal
operation until it receives an IP address from the server.

Setting the LAN IP manually will disable the DHCP and the
unit will use a fixed IP address, defined by the IP Address
setting in the REMOTE menu.
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13 MONITOR KEY 1 This function is for future applications
and is not functional at this time. The screen in Figure
4.12 appears when this function is selected.

MONITOR SETTINGS

There are no monitor options presently available.
Press ESC to return to the measurements.

Figure 13.1
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14

SYSTEM KEY 1 Has Nine functions: A i niste tatli risgts 0,
clock 0, fiset date 0, nAdisplay 0, fbrightness 0, fenlarge
results 0, fiphase convention 0, okeyboard beep 0 and fistep
message 0. These functions allow the user to configure the
instrument  for individual requirements and also set

correct time and d ate for storage file records. When this

function is selected, pressing the RIGHT ARROW key

shows the user settings and the LEFT ARROW shows the

system data, both sets of information are explained later

in this section.
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14 .1 System Key Functions

Langu age i These menu options depend on the
(Country) firmware loaded, ie Italy will provided a choice
of Italian or English etc.

Initial settings I This setting has three options which

sets the instrument initial settings at switch on . These are
either the set tings stored in memory program 1, as per

the factory default or the settings which were last used.

Set Clock T This option sets the time . Use the UP/DOWN
arrow keys to highlight hours, minutes or seconds, and
the LEFT/RIGHT arrow keys to change the time.

Set Date i This option sets the date. Use the UP/DOWN
arrow keys to highlight the month, day or year, and the
LEFT/RIGHT arrow keys to change the date.

Display 1 Has three options: ficolouro, fiwhite on black 0
and fblack on white 0. The white on black  option is easier
to see in natural daylight d ue to the shield ing in the glass
of the display. Glare does occur in direct sunlight.

Brightness I The instrument display has two options ,

flow 0 and fhigh o. The default setting is 6
battery power. This o pti on wor ks bestr 6i nort he
oOwhite on bl ack©6 nhedsplayeeasirtasaek e st

in natural daylight

Enlarge Results i Has two options A ona iof &nd
changes the size of the text/nu mbers on the display. Each

instrument mode  is diffe rent. The SLM mode changes the
volts and dBm. The impedance mode changes the

impedance. The VSWR mode changes percen t reflected
power. The FRA mode changes the gain.
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Phase Convention T Thi s I S availil abl e 1in bo

AFRAO mod édisplays the phase angl e between the
input current and voltage . This p hase angle has three
options : f-180° to +180° 0, fi0°to -360° O or f0° to +360° 0O
depending on user preference.

Keyboard Beep I An audi bl eis avalable p and
sounds every time a key is pressed . This option can be
ARenabloeddi s abfltteedaund is not required.

Step Message 1T Hastwooptions fAenabloredi sabl edo.
A single line message a ppears on the display in real time
mode w hen stepping the frequency or amplitude up or

down using the arrow keys . It shows the new value
selected. The O6step messageodfdesieed. be di
User Settings I This function is accessed by pressing the

system key foll owed by ,thibwilten i ght
display the screen in figure  14.1 . This allows the fusero to

enter three separat e lines of information which is saved in
adata file wh e nsavB o0 is selected and ENTER pressed.

User Data , Example
(Defaultl *iNe wt o n s 4 tchn b& averwritten).

Figure 14.2 is an example , which in this case shows the
stati on name, line number and technician name. The third

0 us er lihaea(ie ,eéhnician name) |, is the data displayed
on the 6 PROGRAM STORE/dRHaZ Adrekrd , See
section 16.
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USER SETTINGS

User data Newtons4th Ltd
User data
User data

save

Figure 14.1  (Main Settings)

USER SETTINGS

User data Power Station XYZ
User data Line 2

User data Will Power

save

Figure 14. 2 (example data )

Data Screen i The instrument Data screen is accessed

by pressing the i Sy st kearyfollowedbythe d eft 6 arr o\
key. This display s the following system information:

fiserial number 6, A1 mp e d a nfamandfacturing code 0o,

omain release 0, fADSP release 0, AFPGA release 0, fiboot

release 0 and Alast calibration 0.

From this data the user can see the inst rument
traceability  information, firmware release levels,
calibration date etc and determine if any updates are
necessary or if the instrument is due calibration.
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15 APPKEY i This function allows the main default setup of
the application option selected. Figure 15.1 shows what
appears when the Al nductanceo option is

APPLICATION SELECTION
Application inductance

To configure the default options for this application select the
Initialize option belovand press ENTER.

Initializ e

Connect the low output to component and to low input.

Measurement series circuit
Output impedance 50V
Generator frequency 1.00000KHz
Low output amplitude 1.0000Vrms
Figure 15.1

15 .1 App Key Functions & menus

Application I Has a selection of normal, oscilloscope,
capacitan ce, inductance and resistance available. When

the option i s selldczteedd i asrihtealliwsrrietdi a
the main default options menu of that application to

appear. Once selections have been made, press the

AHomeo key aprogriate displayavill appear.

Oscilloscope Menu I Setup options are as follows and
explanations for each setting can be found under the main
mode or measurement key description.

Input(hi gh z, 50Y 18W, |low level, balanced)
Impedance ( hi gh i mpedance, 50Y, 75Y, 600Y)
Timebase (enter time/div)

Trigger level (enter voltage level)

Trigger mode (auto, normal, single shot)

Trigger polarity (rising edge, falling edge)

Pretrigger (none, 25%, 50%, 75%)

Traces (single, dual, ch2 current)

Cursors (on, off)
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Capacitance , Inductance & Resistance Menu T Setup
options are as follows and explanations for each setting

can be found un der the main mode or measurement key
description

Measurement (parallel circuit, series circuit )
Outputi mpedance (50Y, 75Y, 600Y)
Generator frequency (enter frequency Hz )

Low output amplitude (enter voltage level  rms)
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16

PROG KEY 1 Allows the use r to internally or externally
store and recall instrument setups and readings. It has

the following functions: fimemory 0, fifile type 0, faction o,

flocation 0, iname 0 and fiexecute O.

The memory information in red at the bottom of the

screen displays, i memor y statuso, aanéd i | abl
nfree S prlaisc epplies to the internal or external

memory whichever is select ed. They inf orm the user of

the memory status, how many files are available in

memory and how much memory space is still available.

All file directory information can be displayed by pressing

the AProgd key andot bhentome TELB wi

all the informati on to be displayed as a table and show
what the internal file directory contains. (By pressing the
ASLMO button again exits the

Note: This information is also available to be read over
the instrument communication link.
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16 .1 Prog Key Functio ns

Memory 1 Memory has two options: G nteramh b 9SB

me mor y s t{Thecikstument has one gigabyte of

internal memory. Note: A"USB Memory sticko ap
blue if no device has been detected

File type 1 Data has two options: Oprogbamndr esul t so
Program allows t he user to store a program setup that
may be used to provide a specific set of tests. Results
allow the user to store the results with their configuration

from a spec ific reading or sweep.

Action T Action has three options: firecall o, fistore 0 and

fidelete 0. While previously selecting  fiprogram 0 or firesults 0

from the ndat theousef umust tdecale whether to

recall, store or delete the data. When storing, up to 999

setups /readings can be saved and each must have a

unique number. Memorylo cati oms dah& i60f actory d
setting. The O0del eted option all ows the
setup or reading.

Location & Name 1 These functions are used together
Location must have a number but name iIs optional and
can r e ma enmpty & dsirig the LEFT/RIGHT arrow keys
allows the location to be incremented or decremented. (O

= factory default). See menus and controls section and
figure 4.1 for entering alpha numeric characters.

Execute T Execute is used to control t
After selecting an action (store, recall or delete), the
@®xecute 6 opisisetected and t hteer6Genkey presse:t

If the memory location selected already has results or a

setup stored , the n the option : d&elect here and press
ENTER t o O Y eappearsi waenimng the user the

| ocati on onumbero already has dat a
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16 .2 Example  Sweep Results Store /Recall Process

1 This example shows the steps necessary to store and
recall a set of sweep results. It assumes you have
already carried out a sweep and either displayed a table
of results or a graph from that sweep. Figure 16.1
di splays the fAProgram Store/ Recall

PROGRAM STORE/RECALL
Memory Internal
File type results
action store
location 3
name
user data Will Power
execute
select here and press ENTER to |
overwrite
memory status ready
available files 2
free space 1.073G Bytes
Figure 16 .1
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16.2 Storing Results

Press the AProgo key

1T Di splays the AProgram Store/ Recal
Memory:

T Sel ect Ai.nternal o

File type

M Sel ect Ai.resul tso

Location:

1 Using the Left/Right arrow keys increase or decrease
the number wuntil an Aemptyo | ocat

Name:

1 Using the alph a numeric keys outlined in section 4.1
enter the appropriate name.

Action:
TSel ect ASt oreoThishadds ifEseer .doat ao
the function menu, using the alpha numeric keys

outlined in section 4.1 enter the appropriate
information. (This  will appear as the 3 ™ line of user
data on the systems user settings screen)

Execute:

1T Sel ect fexecut edataicmow storecnt er
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16. 3 Recalling Results

Press the AProgo key

T Di splays the AProgram Store/ Recal
Memory:

1TSel ect #Ai.nternal o

File type

TSel ect Aresultso.

Location:

1 Using the Left/Right arrow keys increase or decrease
until the number requ ired is found.

Name:
9 The correct name should be displayed.
Action:

fTSel emwdalldn t hen Enter .

Execute:
1T Sel ect Afexecut eo whiclh eshouldEmotv e r |,
display the results. In sweep mode select ing either
Agr apho o rwillihawe lihe eesults displayed in

the desired manner.
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16. 4 Deleting Results

Press the AProgodo key

T Di splays the AProgram Store/ Recal

Memory:

T Sel ect dAi.nternal o
File type

1TSel ect fAresultso.

Location:

1 Using the Left/Right arrow keys increase or decrease
until the num ber required is found.

Name:

1 The correct name should be displayed.

Action:

TSel ect fdel etedo then Enter.

Execute:

T Sel ect Aexecut ethis shbuedlmo & dispeay |,

thename Aemptyo for that | ocation n
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16. 4 Memory Status

(Displayed In Red) I AiMemory status 0 monito rs one of
two items. It lets the user know how much memory is
available either internally or on the USB memory stick.

The O6available filesd function | ets
data files are stored either internally or on the USB
mem ory stick .

Storing data to the memory stick creates two files. One

file extensi on S 0. pcsb and S
interface provided by Newtons4th Ltd . The other file is a
comma delimited text file with the

information is prov  ided in the appendix on this file format.
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17

SELECTIVE LEVEL METER  (SLM) MODE

The instrument is used when checking signal lines and is

designed to measure the level of individual frequencies

from 5 Hz to 5 MHz. The input signal is normally
connected to the high fiZo input or if terminated ,t he 50Y
input. Figure 17.1 shows an example of the SLM mode

display.

SELECTIVE LEVEL METER 20:41:51
frequency GENERATOR
50.0000k Hz L e

level

level
2.2124 v
+19.8/7 Bm Ll —

input
wideband high
MEASURE bandwidth center frequency
50 & 100 Hz generator frequency
Figure 17.1 1 Selective Level Meter Display
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17.1 (SLM) Screen Display Areas

The main areashows fAf r e qu efteeceoca,nd Awi deband
measuremen ts as follows :

AFr e g u e n:cig the centre frequency (s) the instrument
has been set to measure . This is either the generator
frequency, input frequency , single or dual frequencies

fiLe v e lisathe rms voltage and dBm signal level seen over
the measurement f requency Aibandwi dt ho, refere
the ficentre frequencyo.

fiWideband 0 is the rms voltage signal level across the
entire frequency range (5Hz to 5MHz) of the instrument.

This is us eful for determining if there are any other signal s
present or noise.

The other areas are:

@GENERATOR 6 area: D isplays the generator frequency,

the output level andif the output i hsghdtor
Aof f O.

Note: The output level of the generator when connected

to one of the inputs may differ to the measurement

reading on the SLM display . This is apparent w hen the
loadisn6t equal to the generator i mped

ANPUT 6 ar eisplays the input channel selected. When

t he | NPUT di spl ays anything but
0t er mi madeé. e inputs available are, high Z, 50Y

18 W, low level and balanced.

MEASURE 06 area: Displays its impedance reference, the

frequency bandwidth and the centre frequ ency control

setting s. Although the input impedance may be set to

high, the dBm readin g must be referenced to an

impedance value , normally 50Y for carri e
However,s ome wutil ities still use 600Y.
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17 .2 Example (SLM) Carrier Frequency Test

The general instrument setup for carrier testing is for the

input signal to be setand connectedtothe high " Z06 i nput .
The referen ce measurement impedance setto 50n and
measurement frequency bandwidth at 100Hz.

17 .3 Example (SLM) Audio Tone Test

The general instrument setup for audio tones is for the

input signal to be set and connected to the  balanced
input. The reference measurem ent impedance setto 60 0 n
and measurement frequency bandwidth at 25 Hz.

17 .4 Example (SLM to SLM) Passive Sweep Check

This test checks the condition of a  transmission line by
assessing signal level s swept over a wide frequency band.
Normally the SLM is loo king for a spot frequency signal
and shows the level in volts and dBm. However, this does

not provide information about possible abnormalities
residing on the line. There are two ways of doing this, the

first method needs a clean signal and is faster, whil st the
second is more tolerant to signal condition, but slower.

The tests use two SLM wunits the first unit is the
transmitter, connected to one end of a transmission line
and the second , the receiver is connected to the other
end.

Method (1)

The transmitti ng unit is set to a slow sweep  across the

desired frequency band, which allows the receiving unit

time to track the frequency steps . The signal is received

at the higputfiZand both SLMOsthear e s e
mandatory selections listed belo w, other menu options not

specified can be leftin the initial default condition.
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Transmitter SLM  set up:
Mode: FRA
Output menu : Set generator amplitude  (As applicable)

Set Waveform to ASinewavebo

Set generatorto on ALowo
Measure menu : Set Speed t owdsS
Sweep menu : Set Start/Stop frequencies (eg 1KHz i 100KHz)
Set the number of steps
Set sweep to Log
Set s we &pntintuaus @
Start sweep

Receiver SLM set up:

Mode: SLM
Input menu Set Highzid
Measure menu : Set bandwidth to 10 OHz
Set Centre frequency to
Sweep menu : Set sweep to AGrapho

Set Start/ Stop frequencies (As Tx unit)
Set the number of steps (A's Tx unit)

Set sweep to Log

Set s we &pntintuaus @

Set Peak Hold to fAono

Al npu

SetGraph Scaling to AManual 0 ( €

Start swee p

Notel: i Gr aph S cdalrtwithgaddB |, this should provide
a realistic starting range untii a n actual level is
determined fromthe  detected signal .

Note 2: The transmitter SLM sweep can be started a t any time.
However, af ter starting the receiver sweep :
synchronization may  take a little time to acquire until
the correct frequency is found.

Note 3: By pressing the Home/Esc button the SLM will then be
in its last sweep. However , if the receiver (only) button
is pressed it will continue to track the transmitter
frequency until the transmitter sweep is stopped, or
the receiver is turned off.
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If an ideal transmission line is tested it should be similar
to the display inFig 17.2.

For demonstration purpos es a A C Rwas inserted in the
transmission line to induce attenuation between 1K  Hz and
100KHz , the attenuated plot is displayed in Fig 17.3.

With a 2vpk output @ lkhz=1. 4vrms
With a 2vpk output @ 100kHz = 0.39v rms

Therefore gain = 20 x log(Vout/Vin) = -11dB

SELECTIVE LEVEL METER - 14:30:21

+0.000

400002 Al i E00ATkHZ ©4A00.463kHz

Figure 17.2 1 Ideal Transmission Line
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Method (2

+5.074

dBm

Figure 17.3

SELECTIVE LEVEL METER

1.0002%5kHz

)

1.09284kHz

100.163kHz

T Attenuated Transmission Line

The generating unit is set up the same as method 1.

However

the

receiving unit

frequency I
when the two sweep frequencies coincide the receiving
unit will plot the amplitude this method takes longer for

the whole plot to finish but is more tolerant of signal

condition.
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17 .5 BALO1

Connect the SLM3505 and the BALO1 accessory as per the
diagram below

PLCC BALANCED OUTPUT UNIT

2t b Bs
e UE
—y |- :£
=1 BALO1 55
= m <O
e} oy

cH2
1

+35Vpk  £10V pk £10V pk 10V pk +£10Vpk  £100V pk  +300V pk
selectable e ™Mo
OUTPUT CH2 INPUT| | GND - + CH1 INPUT

Newtons4th Ltd SLM3505

Generator set up:
Output menu: Set amplitude control to dbm
Set Frequency (300Hz to 500KHz)
Set trim to ch2
Set output to Low
Set output impedance
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18

IMPEDANCE METER (LCR) M ODE

The meter is used to measure the impedance of different

circuts and can range from 100mY to

used in power line carrier applications, this could be aline
trap or parallel L/C in a line tuner etc. Figure 18.1 shows
an example of the LCR mode display.

The signal generator must be turned on to read
impeda nce. Note: when LCR mode is selected it
automatically turns  the signal generator  on.

For impedance measurements , normally the low output of
the signal generator isfed i nt o t he &6 hiagdctheZ 6
circuit under test. Through the internal shunt t he

instr ument measures the current drawn from the signal
generator while  the input measures the  voltage across the
circuit being tested . When sweeping across a band the
instrument can detect up to two impedance peaks and
markers can be set for both.

From the funda mental components of voltage, (a + jb),
and those of the current, (c + jd), the complex impedance
IS given by:

z =v/i

= (a+jb)/(c+jd)

IMPEDANCE METER 17:19:18
frequency GENERATOR
¥
150.000k Hz O bons iz
impedance level
4 9 6 9 2.0000 Vrms
output
. Ohms low S0
phase
+000.30 ° INFUT
L ) input
evel high
2.1833V 43.936m A
MEASURE speed
S0% medium

Figure 18 .1 7 Impedance Meter Display
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18 .1 (LCR ) Screen Display Areas

The main area shows fifrequency 0 , i mMipedance o0, Apha
and Al measudements as follows:

AFr e g u e n:ciy the frequency the generator is currently
running at.

filmpedance 0 isthe value ( Y )neasured as a ratio of the
voltage and phase angles.

fiPhase 0 is the phase angle in degrees between the
voltage and current  phases .

fiLevel 0 isthe rms voltage and current levels measured.

The other areas are:

@GENERATOR 6 a r eiaplays [he generator frequency,

the output | evel and if the output
Aof f O.

dNPUT 6 a r eisplays the input channel selected. When

t he | NPUT di spl ays anything but

0t er mi madeé. dide inputs available are, hi gh Z, 50Y
18 W, low level and balanced.

MEASURE 06 area: D isplays the measurement impedance
reference and the speed of measurement update.

Note: When m easu ring impedance, keep the lea d
between the generator output and the meter  input
as short as possible . This limit s the amount of error
caused by the capacitance of the coaxia | lead. The

higher the frequency the more error is introduced
into the reading.
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18.2 Example (LCR) Line Trap Test T The impedance of a

line trap is checked by applying a signal at the resonant
frequency and adjusting the line trap for maximum
im pedance. After adjustment , the trap may be swept to

confirm the resulting  waveform conforms to the
manufacturerodsns.specificatio

The drawing in Figure 18 .2 shows the connections

necessary to test alin e trap usingthe Ohi gh Z58 1 np
However , any of t he inputs can be used , and setting the

0l ow 4 eowettopam amplitude of 2.0V , is su fficient for

testing line traps

Note: When the trap is connected to the line, care must be
taken to ensure that high induced voltag e from the line
is not appl ied to the input of the instrument . Make sure
a portable ground is applied between the line trap and
the line getaway.

T LheTla:
et e T :‘E
S i R T o] |©
e 'H_-"".f = "N\.H'\ é
{./{ s \1'-.| ) i} 4
’rf/2 AT
/7 ,,
(AT
1) |
m T O|[aiz||lerRd T — T+ 1o 50 HI [
i olrns
' | owTPeT MPUT BALANCED BMPUT UMBALANCED MPUTS |

RN ... ... OO

Figure 18 .2 - Line Trap Test Connections
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18. 3 Example (LCR) Line Trap Sweep Test

Figure 18 .3 shows the d isplay where a line trap has bee n
tuned to 200 kHz  centre frequency

Figure 18 . 4 di spl ays the O&ésweep settin
sweep fr om 160 kHz to 250 kHz in 91 steps giving a step
size of 1 kHz.

Figure 18.5 displays the graph ical sweep of the line trap

between 160k Hz and 250kHz . It also shows the peak
impedance ( 45. 206KY) and the i mgpkerdance
frequency of (6. 5014KY) .

Figure 18 .6 displays a portion of the table generated
during a sweep of the line trap.

IMPEDANCE METER

frequency GEMERATOR
f e
200.000k Hz " 200,000k Hz
impedance level
4 4 3 8 k 2.0000 Vemsz
output
. Q low 502
phase
+000.02 ° |
level input
high
4.0596 V 688.47p A
MEAZURE speed
50 %z fazt

Figure 18 .3 T Line Trap Impedance
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SWEEP SETTINGS
display real time
sweep start 160.000kHz
sweep end 250.000kHz
sweep steps 91
sweep type linear
sweep type single
peak hold off
graph scaling auto
Frequency marker single
Marker 1 211.00kHz
search for peak on
start

Figure 18 .4 1 Impedance Sweep Settings

IMPEDANCE METER 08:47:49
45.206k2
200.000kHz
45.206k
65014k
Q
1.5056k :
160.000kHz 241.000kHz 250.000kHz

Figure 18 .5 T Impedance Sweep Graph
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O - CcQ T

[ —

Impedance Sweep Table

18. 4 Example basic impedance  (Capacitance) t

Figure 18.7 shows the setup for

measurement.
Measurement process set up
(1) Press the fAl MPO key t

(2)

3)

(4)

(5)

Page |70

est setup

0]

basic capacitance

sel ect

Sel ect t he mdéhoand setuhe fitequency to

A1KHzo0o the | ow outoput

I S auto

this mode. (Other options leave as default settings).

I mj

mat i

Select the Ainputo menu and set t
| eave as de

level 0. (Other options

Select the measure menu and set the measurement

to fiparallel circuito
settings).

(Ot her

Connect the instrument and DUT capacitor as per Fig

18.7 below then revert to the main display
will show the measured capacitance.

where it

Newtons4th Ltd
SLM3505 User Manual
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