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ñDo not be hasty when making measurements.ò 
 

 

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 être confiée qu'à 

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 Ausrüstung nach dem Lesen und Verständnis 

dieses Anwendungshandbuches zu installieren. Falls Sie 

Zweifel haben sollten, wenden Sie sich  bitte an Ihren 

Lieferanten.  
 

 

RISCHIO DI SCARICHE ELETTRICHE  

Solo personale qualificato può installare questo 

strumento, dopo la  lettura e la comprensione di questo 

manuale. Se esistono dubbiconsultate il vostro 

rivenditore.  
 

 

PELIGRO DE DESCARGA ELÉCTRI CA 

Solo personal cualificado debe instalar este  instrumento, 

después de la lectura y comprensión de este manual de 

usuario. En caso de duda, consultar con su 

suministrador.

 

 

 

 

 



 

 

IMPORTANT  SAFETY INSTRUCTIONS  

 

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

¶ This instrument is designed for connection to non-hazardous voltage levels (SELV). 
 

¶ The high level input is rated for signals with peaks of up to +/-300V but the rms must 
be below 50V. If the case is earthed then the high level input can be used up to 
125Vrms. Do not exceed the rated input. Ensure that the case is securely earthed and 
use only leads fitted with touch proof connectors. 

 

¶ Keep the ventilation slots in the top and sides of the cover free from obstruction. 
 

¶ 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. 

 

¶ Ensure that the handle is correctly fitted before using it to lift or to carry the 
instrument. 

 

¶ There are no user serviceable parts inside the instrument ς do 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  

 

 

Manufacturer: Newtons4th Ltd. 

Address:  1 Bede Island Road 

   Leicester 

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 61326-1:2013 

2014/35/EU relating to Low Voltage Directive: 

EN 61010-2-030:2010:  

  

 

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 ï 

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 ï contact your local representative. It is 
recommended that the instrument be re -calibrated annually.  
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1  INTRODUCTION  
 

1.1  Manual  Layout and Content  
 

The layout of this manual is in a manner that  introduce s 

the SLM3505 to the 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 th  January  201 2 
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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:  

¶ Frequency Selective Level Voltmeter  

¶ Signal Generator  

¶ VSWR Meter  

¶ Impedance Analyzer  

¶ Frequency Response Analyzer  

¶ LCR Meter - Inductance, Capac itance, Resistance 

Measurement  

¶ 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 nt has  a state of the art 5.7ò (150mm) Color 

Display to maximize visibility in all conditions, incl uding 

full sunlight.  Its overall  size  is (12òx 9òx 1.75ò) (310mm 

x 225mm x 45mm) and relatively light weight (5lbs) 

(2.3Kg) The SLM3505 operates off interna l rechargeable 

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

vehicle battery.  

 

Further  Features Include:  

¶ Up to 1000 analyzer setups, readings and sweep 

results can be stored  

¶ On board  real time clock  

¶ Full colour display  

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

¶ Operational temperature range -5 to +50°C  

¶ 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 . 

¶ Power Line Carrier Alignment & Maintenance  

¶ Line Trap Testing  

¶ Line Tuner Testing  

¶ PLC Transmitter & Receiver Test & Set -up  

¶ Audio Tone Protection Relay Channel Test & Setting  

Tr ansmitter/Receiver Testing  

The instrument has a  wide frequency range (5Hz to 5MHz) 

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 

frequency range then centreôs automatically 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 n the 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 

Tunerôs Series inductor and Impedance Matching 

transformer , for minimum reflected power.  

This is achieved  with a  dir ectional coupler or using  an 

innovative impedance measurement  technique .  
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 2   SAF ETY  

READ THIS  GUIDE AND SAFETY INFORMATION 

BEFORE USI NG THE  INSTRUMENT.  

¶ Only use the instrument under  the  conditions and 

purpose for which it is  intended.  

¶ 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.  

¶ This instrument is NOT ñfieldò repairable (with the 

exception of battery replacement).  Return the  unit 

to Newtons4th  Ltd for repair or replacement.   

¶ Use only batteries recommended within this guide.  

Refer to  battery information under the ñGetting 

Started ò, 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.   

¶ The instrument is NOT waterproof or airtight.  Return 

to the factory for evaluation if exposed to abnormal 

enviro nmental  conditions.   

¶ Do not operate or store under conditions where 

condensation may occur or where conducting debris 

may enter the case.  

¶ Keep the ventilation holes on the top and bottom 

ends of the instrument clear . 

¶ 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 I N INJURY OR DEATH.  

¶ 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.  
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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  ï 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  ï 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 ï 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  ï 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:  

¶ When charging -  blue with >>>>.  

¶ When fin ished charging, but power connected -  blank.  

¶ 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 ï 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  
 

 

 

 

 

 

 

 

Input/Output Panel  
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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 

4-1 is 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.  
 

 

 

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  ï Selective Level Meter ï Selects the Selective Level 
Meter  Mode . 

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

FRA  ï Frequency Response Analyzer -  Selects the 

Frequency Response Analyzer  Mode . 

VSWR  ï Standing Wave Ratio ï Selects the  voltage  
Standing Wave Ratio  Mode . 

 

The four main Mode keys óSLMô, óLCRô, óFRAô and  óVSWRô 

have a second function. The lette r above each key is a 

numeric multiplier óMô for mega, óKô for kilo, ómô for milli 

and óÕô micro. 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  

using the ñkeypad  Operation ò 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  function alphanumeric keys, such as ñINPUTò or 

ñOUTPUTò etc . 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 the menu, use the óUP/DOWNô 

arrow keys to place a highlight  box over  the desired 

option and then press the óRIGHTô arrow key to select and 

show any further options available . Use the óUP/DOWNô 

arrow keys again to place a highlight  box over the 

relevant  option and then press the  ñENTERò key. 

Where the column selection has a numeric value, such as 

voltage or frequency, the óLEFT/RIGHTô arrow keys are 

used together with the (secondary function) number and 

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

been set press the ñENTERò key.  

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  A B C 2  

MEASURE  D E F 3    SWEEP  G H I 4  

TUNE   J K L 5    ZERO  M N O 6  

AUX    P Q R 7    REMOTE  T U V 8  

MONITOR  W X Y Z 9    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 

m ore 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.  Select SLM mode by pressing the ñSLMò button 

2.  Press the input key and from the menu set the input to  ñhigh zò, 

Scale factor to +1.0000 and CH1 input rangin g to ñfull 

autorangeò. 

3.  Press the measure key and from the menu set the centre 

frequency to ñsingle fixedò and enter the known frequency, set 

the bandwidth to ñ3.1KHzò and press the Esc key. (The 

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 ñSLMò button 

2.  Press the input key and from the menu set the input to  ñhigh 

zò, Scale factor to +1.0000 and CH1 input ranging to ñfull 

autorangeò. 

3.  Press the measure key and from the menu set the centre 

frequency to ñsingle fixedò and bandwidth to ñ3.1KHzò, enter 

and press the Esc key.  

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

ñGraphò. 

5.  In the same menu enter the ñsweep startò to (10KHz) and 

ñsweep endò to (500KHz). (In brackets is the suggested 

frequency band to be swept, although this can be changed if 

requir ed).  

6.  In the 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.  In the same menu highlight ñstartò and press enter. (The 

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 l 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  ï The Output key c ontrols the Signal 

Generator . Fig ure 5 .1  displays the  menu functions and 

options available . 

 

 

 

 

 

 

 

 

 

 

Figure 5 .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 5MHz, together with a white noise option. The 

signal generatorôs high level output is  2W into a 50 ohm 

load , 10v rms (10KHz to 5MHz) . The low  level output is 5V 

rms into high impedance load , (5Hz to 5MHz). 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.  

GENERATOR SETTINGS  

amplitude control    V 

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  
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5.1  Gen erator Menu Functions  
 

ñAmplitude Controlò ï Has three  options: ñV, dBm or 

dBuò and  controls how óamplitudeô and óamplitude stepô is 

displayed on the  screen. Amplitude  is displayed either in 

Volts,  dBm  or dBu and is adjusted using the ñlow output 

amplitudeò, ñhigh output amplitudeò or  ñamplitude stepò 

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  ñKeypad Operation ò instructions 

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 ï Has four options : ñsinewave, triangle, 

squarewav e and white noiseò. The use and 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 ñdisabled and enabledò and can be used to check 

the loss of guard timers in Transfer Trip equipment. 

Enabling this option adds ñFrequency 0ò, ñfrequency 1ò 

and ñguard timeò to the left menu functions . This allows a  

ñ0ò frequency and a  ñ1ò frequency to be entered  together 
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with a  guard time so the delay  between the frequencies 

can be checked. The ñ0ò ñ1ò Frequency and guard time 

can be entered i n the options menu by following the 

ñKeypad Operationò instructions in section 4.1 .  

Note: The ñguard time ò 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 ñFrequency S tep ò 

function  determines the multiple amount  the frequency 

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

ñStep  type ò can be either set for linear or logarithmic 

depending on user preference. Settings for these options 

can be entered  by following the ñKeypad Operationò 

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 ï This controls the relevant output connection  

and has three options: ñoff, low and highò. When t he high 

level output is selected the impedance is fixed at 50ǹ 

(75ǹ optional). However,  selecting  the ñlowò output adds 

another function to the left menu , ñOutput I mpedance ò 

This function allows the  right menu options of  50ǹ, 75ǹ 

or 600ǹ output impedance to be selected.  
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6  INPUT  KEY  ï This  controls  the signal in put  connections , 

the menu has three  functions , ñinput ò,ò scale factor ò and 

ñCH1 input ranging ò.  These options are in all modes 

however an additional CH2 input ranging  function  is 

available in ñFRAò mode. Figure 6.1  displays this screen.  

 

 

 

 

 

 

 

 

 

Figure 6. 1  
 
 
 

INPUT SETTINGS  

input    high Z  

scale factor   +1.0000  
CH1 input ranging  1.1000  
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6.1  I nput Menu Functions  

Input ï Has four  options from the right menu, ñhigh Z ò, 

ñ50Ý 18Wò (75Ý optional),  ñlow level ò and ñbalanced ò. 

The ñhig h Zò input is the default, max  ±300V peak, 50V 

rms , 1MÝ impedance  whilst  the ñ50Ý 18Wò input  is max  

30 V rms.  

The ñlow level ò input , max ±10V  Pk which,  when selected 

adds ñimpedance ò to the left menu functions. This allows 

options of ñhigh impedanceò (1MÝ), ñ50Ýò, ñ75Ýò, and  

ñ600Ýò, to be entered.  

The ñbalancedò input, which has three 4mm connectors 

(positive, negative  and ground), is a differential type, max 

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

level input.  

The ñChannel 2 ò input is max ±10V  pea k, fixed at 1M Ý 

impedance.  

WARNING : 

The low voltage inputs , (BALANCED input , Low Level input 

and CH2) are rated at ±10V p ea k 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 ï Refer to section 3.4  (Instrument controls 

and Connections) , which shows the input connector 

orientation. E ach input has a red LED,  the LED that is 

ñONò will be next to the active input. The high Z, low level  

and balanced inputs are differential inputs  they effectively 

put no load on the signal being measured. The 50ǹ 18W 

input can be used to accept  transmitter s etc  as this input 

provides termination. The óhigh Zô input should be used 
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when measuring RF carrier signals  or signals that require 

minimal loading . All inputs 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 ǹ 18W -  This  is a ñterminatedò input and puts a 50 ǹ 

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. Termination s are 50ǹ, 75ǹ or 600ǹ and  selectable 

from the low level or balanced ñinputò options menu  and 

then the  ñimpedanceò options menu .  

Scale Factor -  This  option is used to compensate for an 

attenuato r or a scope probe. If using  a X10 probe, putting 

ó10ô in as the scale factor gives the correct value for 

voltage.  The settings can be changed by following the 

ñKeypad Operationò instructions in section 4.1 .  

CH1 input ranging ï Has three  options  ófull autorange ô, 

órange up onlyô and ñmanualò. Use full 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 

ñCH1 input rangeò to the menu where the user can define 

which range is used. This is also applicable to Channel 2 

when used in FRA mode.  

The Low Level manual ranges selectable are:  

1mV, 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 KEYï This is a multifunction key  and is used to 

set the measurement options for the different modes of 

operation . The screen in Fig ure 7.1  appears when in ñSLMò 

mode and ñMEASUREò is selected. Howe ver the functions  

will cha nge depending on the  mode selected  as described 

below .  

 

 

 

 

 

 

 

 

 

Figure 7.1  

 

Mode ï Can select  five different instrum ents:  ñselective 

level m eterò (SLM) , ñimpedance meter ò (LCR ) , 

ñfrequency response meter ò (FRA)  and ñvoltage stan ding 

wave ratio ò (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 

ñoscilloscop eò is from the mode option menu.   

MEASUREMENT SETTINGS  

Mode     selective level meter  

centre frequency   generator frequency  

bandwidth    100Hz  

reference impedance  50Ý 

zero reference   +0.0 00dBm  

threshold    - 50.00 dBm  

peak level    off  

bargraph display   off  
filter     normal  
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7.1  (SLM)  Mode measurment menu functions  

This mode has eight  functio ns:ñcentre frequencyò, 

ñbandwidthò, ñreference impedanceò, ñzero referenceò, 

ñthresholdò, ñpeak levelò, ñbargraph displayò and ñfilterò. 

They are selected for optimum measurement  set tings 

depend ing on user need. Note the menu functions will  

alter when some options are selected.  

 Center Frequency -  Has six  options:  ñgenerator 

frequency ò,  ñAFCò (Automatic Frequency Capture) , ñsingle  

fixed ò ñdual fixedò and ñinput frequency ò. These options 

control how the input(s) determine the frequency 

displa yed on the screen.  

The ñgenerato r frequencyò is the f requency the instrument  

is generating .  

When  ñAFCò is selected  this adds a second ñcentre 

frequencyò, ñAFC Gainò, ñfrequency stepò and ñstep typeò 

to the function menu. This allows the frequency to be 

au tomatically 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  ñsingle  fixed ò is selected  this adds  a second  ñcentre 

frequencyò, ñfrequency stepò and ñstep typeò to the 

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 

ñKeypad Operationò instructions in section 4.1 .  

 

 

 



Page | 25 Newtons4th Ltd 

  SLM3505 User Manual 

 

 

When  ñdual  fixed ò is selected  this removes th e second 

ñcentre frequencyò, ñfrequency stepò and ñstep typeò 

function and replaces them with ñcentre frequency 1ò andò 

centre frequency 2ò. This allows the level s at the two set 

frequencies to be measured. The two  option frequencies  

can be changed by following the ñKeypad Operationò 

instructions  in section 4.1 .  

The ñinput frequencyò is the frequency of the input signal  

and is usually used when a clean spot frequency is known .  

bandwidth  ï Has nine  options :ñwideò, ñ3.1KHz ò, 

ñ1.95KHz ò, ñ600Hzò,  ò400Hzò, ò360Hzò, ñ100Hzò, ñ25Hzò, 

ñ3Hzò and ñ1Hzò. This sets the frequen cy window around 

the centre frequency. The ówideô setting lets the meter see 

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  ï Has six  impedance options in 
this sub menu, these are ñ50Ý, 75Ý, 120Ý 135Ý,  150Ý 
and 600Ýò. These options set the internal reference 
impedance that the selective level met er uses for dBm 
calculations . 

Zero Reference ï This allows  the zero dB reference level 
to be set so that the entered level then becomes the 0dB 

reference.  

Threshold ï Sets the minimum voltage the instrument 
will read. The default setting is -50dB.  The setting  can be 
changed by following the ñKeypad Operationò instructions 

in section 4.1 .  
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Pe ak level ï Has two options ñonò or ñoffò, this  function  

shows the highest  level  reached  but will be overwritten if 

a higher level is detected . 

 

Bargraph display  ï Has two options ñonò or ñoffò, this  
function inserts a horizontal level bargraph at the botto m 
of the dis play to provide a visual representation  of signal 
amplitude. This option adds ñbargraph minimumò and 
ñbargraph maximumò to the left function menu where the 
minimum and maximum bargraph scale can be set for 
user preference.  
 
Filter -  Has three o ptions: ñnormal ò, ñslowò and ñnoneò. 
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 

ñZeroò button, it is possible to set the display 0dB 
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, 
highlight ñclear 0dB referenceò and then press enter.  
 
 
 

7.2  (LCR) Mode measurement menu functions  

This mode has three functions , ñmeasurementò, ñspeedò 

and  ñfilterò.  They are adjusted for optimum  measurement  

set tings depending on requirements, allow ing  the user to 

measure the characteristics  of different electrical circuits.  
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Measurement  ï Has three  options: ñimpedance 

magnitudeò, ñparallel circuitò and ñseries circuitò. The 

óimpedance magnitudeô option is normally used for 

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

circuits at their resonant frequency and captures the 

highest magnitude measured.  The óparallel circuitô and 

ñseries circuitò option  measures 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 ï Has five options: ñvery slowò, ñslowò, ñmediumò, 

ñfastò and very fastò. Selection is chosen for opti mum 

measurement update an d is a trade off between display 

stability and update time. S etting the option to ófastô 

whilst carrying out a sweep decreases the sweep time , 

whilst óslowô increases sweep time. 

Filter -  Has three options: ñnormalò, ñslowò and ñnoneò. 
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:  ñmethodò, ñreference 

impedanceò, ñspeedò and  ñfilterò. These selections set  the 

type of coupling, speeds and filter sampling  required . 

 

Method ï Allows the selection of two options: 

ñimpedanceò and  ñdirectional couplerò. The impedance 

method  allows computation of a transmission line VSWR 

from analyzing the measured line impedance without 

needing a direct coupler. Selecting direct coupler adds 

ñscale factor ò, ñcentre frequencyò and ñbandwidthò to the 

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 ï Allows  the selection of six  

impedance options: ñ50Ý, 75Ý, 120Ý,  135Ý,  150Ý and  

600Ýò and is necessary when using the impedance 

method to make dB calculations.  

 

Speed ï Has five options: ñvery slowò, ñslowò, ñmediumò, 

ñfastò and very fastò. Selection is chosen for optimum 

measurement update and is a tra deoff between display 

stability and update time. S etting the option to ófastô 

whilst carrying out a  sweep decreases the sweep time, 

whilst óSlowô increases sweep time. 

 

Filter -  Has three options: ñnormalò, ñslowò and ñnoneò. 
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 :  ñspeedò, ñfilterò, ñgraphò 

and  ñcomputationò. These selections choose the type of 

update speeds, filter ing, frequency response , graphic  

display and input  channel computaion settings required.  

 

Speed ï Has five options: ñvery slow, slow, medium, fast 

and  very fastò. Selection is chosen for optimum 

measurement update and is a tradeoff between display 

stability and update time. S etting the option to ófastô 

whilst carrying out a  sweep decreases the sweep time, 

whilst óSlowô increases sweep time. 

 

Filter -  Filter has three options:  ñnormalò, ñslowò and 
ñnoneò. 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.  
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Graph -  Graph has two options: ñgain and  phaseò. This 

sets how the frequency response is displayed, the two 

options work in conjunction with the computation option. 

Selecting ógainô plots the gain or loss of the signal levels 

between the two channels. óPhaseô plots the phase angle 

differ ence between the two channels . 

 

Computation -  Computation has two options: ñch2/ch1 

and  ch1/ch2ò. The chosen option determines how the 

graph displays the results of the frequency response 

sweep.  

 

7.5  Oscilloscope Mode.  

The oscilloscope is can be either sin gle or dual trace and 
has a sample rate of 5Msamples/s and a time base sweep 
of 5µs/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.  Use the óHI Ðô input as channel 1 
(1MÝ Ñ300v peak) and  óCH2ô input (±10v p eak 1MÝ) as 

channel 2.  Refer to section 3.4 ñInstrument controls and 
connectionsò for connector orientation . 

Make sure the setting fo r channel 1 is  óhigh Z ô (channel 2 
is fixed at 1MÝ) and confirm the CH1 setting 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 l increase or decrea se the 
trace sweep  time.  

The oscilloscope has six  functions available: ótimebase ô, 
ótrigger levelô, ótrigger modeô, ótrigger polarityô, ópretrigger ô 

and ótraces ô. These are shown below in Fig 7.2 oscilloscope 
setting screen.  

 

Caution : Only use the óHI Ðô input and óCH2ô input, being 
aware that  óCH2ô input is only rated at ±10V  peak. 
However, t he óHI Ðô input can be used up to ±300V  peak, 
50V rms . 
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Figure 7.2  
 

Timebase -  Sets the sweep rate of the oscilloscope , the 

setting  can be adjusted  by followi ng the ñKeypad 

Operationò instructions in section 4.1 .  

 

Trigger level ï Sets the minimum vo ltage re qui red to 
start a sweep and can be adjus ted  by following the 
ñKeypad Operationò instructions in section 4.1 .  
 

Trigger mode ï Has three options: óautoô, ónormal ô and 
ósingle shotô. 

óAutoô puts the oscilloscope in the auto run  mode where  
the trace is synchronized to the trigger event . However, in 
this mode  it draws a trace even if no trigger event  is seen . 

óNormalô: Sets the trace to respond to each trigger ev ent. 
If there are no trigger events the display is not updated 
until a trigger event occurs.  

óSingle shotô: Sets the trace to respond only to the first 
trigger event  captured . By pressing the ñHome/Escò key 
re -arms the trigger circuit for the next event  capture . 

 

Trigger Polarity -  Has two options: órising edgeô and 
ófalling edgeô. Selecting órising edgeô sets the o scilloscope 
to start the sweep when the trigger voltage goes positive. 
Selecting ófalling edgeô, sets the oscilloscope to start  the 

sweep when t he trigger voltage goes negative.  

 

OSCILLOSCOPE SETTINGS  

Mode     oscilloscope  

timebase    200.0µs/div  

trigger level    +200.0mV  

trigger mode   auto  

trigger polarity   rising edge  

pre trigger    25%  
traces     si ngle  
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Pre - trigger ï Has four options: ónoneô, ó25%ô, ó50%ô and 
ó75% ô.  This determines the amount of pre - trigger, or 
waveform display  delay based on the mark/space ratio  
time of the waveform.   óNoneô has no pre - triggering and  
therefore the waveform starts at the beginning of the 
trace.  ó25%ô has 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 ï Traces has three  options: ósingle ô, ñdualò and 

ñch2 currentò. This selects  eit her single or dual trace  input 
voltage operation. However in ch2 this will show the 

current wav eform developed across the generator shunt.  
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8  SWEEP KEY ï 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.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8.1  

 

 

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  
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8 .1  Sweep Menu Functions  

Display ï Has three options: ñreal time ò, ñtable ò and 

ñgraph ò. Sweeping a band  of frequencies stores each step 

into a table. After the swe ep is completed t his information 

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

depending on the option selected . Selecting ñreal timeò 

returns the display back to normal operation.  

This information may be saved via the óPROGô key either 

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 ï The 

ñsweep s tart ò and ñsweep end ò sets the two frequencies 

over which the band will cover.  

The ñsweep steps ò sets the amount of steps taken to 

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 

ñKeypad Operationò instructions in section 4.1 . 

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 ï 1 kHz steps. Thus each 

step is 1 kHz apart.  

Sweep Type ï I s displayed twice on the function menu 

as there are two different options for each function. These 

options are  ólinear/ logarithmic ô and ósingle/continuous ô, 

these are set depending on the type of sweep required.  

The ócontinuousô option repeats the sweep until the 

óHOME/ESCô key is pressed  which stops the sweep.  
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Peak Hold  ï Has two options ñonò and ñoffò. However, it  

is only operational  when the ñcontinuous sweepò option is 

selected.  As the sweeps continue this  allows the present  

sweep readings to b e compared against the previous 

readings which then determines the highest  level  reached.   

Graph Scaling ï Has two option s, ñautoò and  ñmanual ò, 

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 

ñmanual ò option may be selected . This adds two 

functions  to the lef t menu , ñgraph maximumò and ñgraph 

minimumò, here both levels can be specifically set by  

following the ñKeypad Operationò instructions in section 

4.1 . 

Frequency Marker ïHas three  options  ñoffò, ñsingleò and 

ñdualò. If ñsingleò is selected this adds ñmarker 1ò function 

to the left menu and  If ñdualò is selected this also adds 

ñmarker 2ò function to the left menu, allowing the se t ting 

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  following the ñKeypad Operationò instructions in 

section 4.1 . 

Search for Peak ïHas two options ñonò and ñoffò. 

However, in LCR mode it has  three options, ñOffò, 

ñSingleò, and ñDualò.  If ñonò is selected , 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 43.971kÝ at 200KHz with the marker set at 209KHz. 
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Figure 8.2  

 

Start ï The óstartô function starts the sweep mode. 
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9  TUNE KEY  ï Has five  function s: ñcentre  frequency ò, ñstep 

typeò, ñfrequency step ò, ñauto tune type ò and ñstart auto 

tune ò.  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.  



Page | 37 Newtons4th Ltd 

  SLM3505 User Manual 

 

 

9 .1  Tune Menu Functions  

Centre  Frequency ï 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 ñKeypad Operationò 

instructions  in section 4.1 . 

Step  type  ï Sets the type of frequency step preferred 

either linear or logarithmic.  

Frequency Step ï Sets the frequency step that is 

increased or decreased when the LEFT/RIGHT arrows are 

pressed.   This fre quency is set by  following the ñKeypad 

Operationò instructions in section 4.1 . 

Auto Tune Type ï This  has two functions, ñthree stage 

auto tune ò and ñsingle stage retuneò and is normally used 

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 . ñSingle stage retune ò will allow fine tun ing 

around  the found frequency.  

 

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

real time display flashes ñautotuneò in the top left corner 

whilst the tuning is taking place. When finished the found  

frequency is displayed.  
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10  ZERO KEY  ï 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 ñcompensateò then 

Enter,  to start zero compensation or, ñclear 

compensationò then Enter to clear any previous 

compensation. The display  in Figure 10.1  appears when 

the zero key is press ed. ñDUTò means  óDevice under Testô, 

be sure to clear compensation before doing further 

testing.   

 

 

 

 

 

 

 

 

 

 

 

Figure 10.1  

 

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  
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(FRA) mode  provides 0dB 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 ñset present measurement at 0dB reference ò then 

Enter,  to start 0dB reference  or, ñclear 0dB reference ò 

then Enter to clear the setting.  The screen in F igure 10.2  

appears when the zero key is pressed .  

 

 

 

 

 

 

 

 

 

 

Figure 10.2  

0DB REFERENCE 

The gain in dB is calculated from 20 log(ch2/ch1).  

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   
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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 from a t ransmission line can then be 

calculated and using  the previously stored value.  Select 

ñstore impedance ò then Enter,  to store the measurement  

or, ñmeasure impedance ò then Enter to return to real time 

LCR mode.  The screen in Figure 10.3  appears  when the 

zero  key is pressed.   

 

 

 

 

 

 

 

 

 

 

 

Figure 10.3  

 

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   
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11  AUX KEY  -  This is for the Auxiliary Port Settings  and  is for 

future applications, it  is not functional at this  time. The 

screen in Figure 11.1  appears  when the key is pressed  

 

 

 

 

 

 

Figure 11.1  

 

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.  
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12  REMOTE K EY ï This function  is used to set the 

communica tion interface with the instrument . The key  has  

three functions : ñresolution ò,  ñinterface ò and  ñbaud rate ò 

which only appears in the function menu when the 

ñRS232ò option  is selected. An I.P. address appears in the 

function  menu when  the ñLANò 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 ï Has two options: ñnormal ò and ñhighò this 

alters the number of digits being displayed.  

Interface -  Has three options: ñRS232ò, ñUSBò and ñLANò 

depending on the  interface the user requires to connect 

the  instrument  with .  

Baud Rate ï 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 ï The USB option activates the Type B 

connector at the bottom of the meter.  

LAN Option ï This option activates the LAN connector at 

the bottom of the meter  and adds an ñIPò address function 

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  ï 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.  

 

 

 

 

Figure 13.1  

 

MONITOR SETTINGS  

There are no monitor options presently available.  

Press ESC to return to the measurements.  
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14  SYSTEM KEY  ï Has Nine  functions:  ñinitial settingsò, ñset 

clockò, ñset date ò, ñdisplay ò, ñbrightness ò, ñenlarge 

results ò, ñphase convention ò,  òkeyboard beep ò and  ñstep 

message ò.  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  ï These menu options depend on the 

(Country) firmware loaded, ie Italy will provided a choice 

of Italian or English etc.  

Initial settings  ï 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 ï 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 ï 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  ï Has three options: ñcolo urò, ñwhite on black ò 

and  ñblack on white ò. 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  ï The instrument  displa y has two options , 

ñlowò and  ñhighò. The default setting is ólowô to conserve 

battery power. This o ption works best in the ócolourô or 

ówhite on blackô mode and makes the display easier to see 

in natural daylight . 

Enlarge Results ï Has two options  ñonò or  ñoffò and  

changes the size of the text/nu mbers on the display. Each 

instrument mode  is diffe rent.  The SLM mode  changes the 

vo lts 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  ï This is available in both ñLCRò and 

ñFRAò mode and displays the phase angl e between the 

input current and voltage . This p hase angle has three 

options : ñ-180° to +180° ò,  ñ0° to -360° ò or ñ0° to +360° ò 

depending on user  preference.  

 

Keyboard Beep ï An audible óbeepô is available and  

sounds every time a key is pressed . This option can be  

ñenabledò,  or  ñdisabledò if  the sound is not required.  

 

Step Message ï Has two options ñenabledò or  ñdisabledò. 

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 sho ws the new value  

selected . The óstep messageô may be disabled if desired.  

 

User Settings  ï This function is accessed  by pressing  the 

system key followed by the óright arrowô key, this will then 

display  the screen in figure 14.1 . This allows the ñuserò to 

enter three separat e lines of information which is saved in 

a data  file when ñsaveò is selected and ENTER pressed.  

 

User Data , Example .   

(D efault 1 st  ñNewtons4th Ltdò, can be overwritten).  

Figure 14. 2 is an example , which in this case shows  the 

stati on name, line number  and technician name. The third 

óuser dataô line (ie technician name) , is the data  displayed 

on the óPROGRAM STORE/RECALLô display screen , See 

section 16 . 
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Figure 14.1  (Main Settings)  

 

 

 

 

 

 

Figure 14. 2 (example data )  

 

Data Screen  ï The instrument  Data  screen  is accessed 

by pressing  the ñSystem Keyò followed by the  óleftô arrow 

key. This display s the following system information: 

ñserial number ò, ñimpedanceò, ñmanufacturing code ò, 

òmain release ò, ñDSP release ò, ñFPGA releaseò, ñboot 

release ò and  ñlast calibration ò. 

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.  

USER SETTINGS  

User data   Newtons4th Ltd  
User data  
User data  
 
save  
 

USER SETTINGS  

User data   Power Station XYZ  
User data   Line 2  
User data   Will Power  
 
save  
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15  APP KEY  ï This  function  allows the main default setup of 

the application option selected. Figure 15.1  shows what 

appear s when the ñInductanceò option is selected. 

 

 

 

 

 

 

 

 

 

Figure 15.1  

 

15 .1 App Key Functions  & menus  

Application ï Has  a selection of normal,  oscilloscope, 

capacitan ce, inductance and resistance  available. When 

the option is selected and ñInitializeò is entered this allows 

the main default options menu of that application  to 

appear.  Once selections have been made, press the 

ñHomeò key and the appropriate display will appear.  

 

Oscilloscope Menu  ï Setup options are as follows and 

explanations for each setting can be found under the main 

mode  or measurement key description.   

Input (high z, 50Ý 18W, low level, balanced) 

Impedance (high impedance, 50Ý, 75Ý, 600Ý) 

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)  

 

APPLICATION SELECTION  

Application      inductance  

 

To configure the default options for this application select the  

Initialize option below and press ENTER. 

Initializ e  

Connect the low output to component and to low input.  

Measurement   series circuit  

Output impedance   50Ý 

Generator frequency  1.00000KHz  
Low output amplitude  1.0000Vrms  
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Capacitance , Inductance & Resistance  Menu  ï 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 )  

Output i mpedance  (50Ý, 75Ý, 600Ý) 

Generator frequency  (enter frequency Hz )  
Low output amplitude  (enter voltage level  rms )  
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16  PROG  KEY  ï Allows the use r to internally or externally 

store and recall  instrument setups and readings. It has 

the following functions:  ñmemory ò, ñfile type ò, ñaction ò, 

ñlocation ò, ñname ò and  ñexecute ò.  

The memory information  in red at the bottom of the 

screen display s, ñmemory statusò, available filesò and  

ñfree spaceò.  This applies  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 ñProgò key and then the ñSLMò button. This will allow 

all the informati on to be displayed as a table and show 

what the internal file directory contains. (By pressing the 

ñSLMò button again exits the directory). 

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 ï Memory has two options:  óinternalô and  óUSB 

memory stickô. The instrument has one gigabyte of 

internal memory. Note: ñUSB Memory stickò appears in 

blue if no device has been detected . 

File type  ï Data has two options:  óprogramô and  óresultsô. 

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 ï Action has three options: ñrecallò, ñstore ò and  

ñdelete ò. While  previously selecting  ñprogram ò or ñresults ò 

from the ñdataò function, the user  must  decide whether to 

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

setups / readings  can be saved and  each m ust have a 

unique number.  Memory lo cation ó0ô is the ófactory defaultô 

setting . The ódeleteô option allows the user to delete any 

setup or reading.  

Location  & Name  ï These functions  are used together .  

Location  must  have a number but name  is optional and 

can remain as ñempty ò. Using the  LEFT/RIGHT arrow keys 

allows the location to be incremented or decremented.  (0 

= factory default).  See menus and controls  section and 

figure 4.1 for entering alpha numeric characters.  

 

Execute ï Execute is used to control the óactionô option. 

After selecting  an action (store, recall or delete), the 

óexecute ô option is selected and the óenterô key pressed. 

If the memory location selected already has results or a 
setup stored , the n the option :  óselect here and press 
ENTER to overwriteô,  appears warning  the user  the  
location ònumberò already has data stored in it.  
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16 .2 Example Sweep Results Store /Recall  Process  

¶ 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 

displays the ñProgram Store/Recallò screen. 

 

 

 

 

 

 

 

  

 

 

Figure 16 .1  

 

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  
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16.2 Storing Results  
 

Press the ñProgò key  

¶ Displays the ñProgram Store/Recallò screen. 

Memory:  

¶ Select ñinternalò. 

File type :  

¶ Select ñresultsò. 

Location:  

¶ Using the Left/Right arrow keys increase or decrease 

the number until an ñemptyò location is found. 

Name:  

¶ Using the alph a numeric keys outlined in section 4.1  

enter the appropriate name.  

Action:  

¶ Select ñStoreò then Enter. This add s ñuser dataò to 

the function menu,  using the alpha numeric keys 

outlined in section 4.1 enter the appropriate 

information. (This will appear as the 3 rd  line of user 

data on the systems user settings screen) . 

Execute:  

¶ Select ñexecuteò then Enter, data is now stored  
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16. 3  Recalling  Results  

 

Press the ñProgò key  

¶ Displays the ñProgram Store/Recallò screen. 

Memory:  

¶ Select ñinternalò. 

File type :  

¶ Select ñresultsò. 

Location:  

¶ Using the Left/Right arrow keys increase or decrease 

until  the number requ ired  is found.  

Name:  

¶ The correct name should be displayed.  

Action:  

¶ Select ñrecall ò then Enter. 

Execute:  

¶ Select ñexecuteò then Enter, which  should now 

display the results. In sweep mode select ing  either 

ñgraphò or ñtableò will have the results displayed in 

the desired manner.  
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16. 4  Deleting  Results  

 

Press the ñProgò key  

¶ Displays the ñProgram Store/Recallò screen. 

Memory:  

¶ Select ñinternalò. 

File type :  

¶ Select ñresultsò. 

Location:  

¶ Using the Left/Right arrow keys increase or decrease 

until  the num ber required  is found.  

Name:  

¶ The correct name should be displayed.  

Action:  

¶ Select ñdeleteò then Enter. 

Execute:  

¶ Select ñexecuteò then Enter, this should no w display 

the name  ñemptyò for that location number. 
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16. 4  Memory Status  

 

(Displayed In Red)  ï ñMemory status ò 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 óavailable filesô function lets the user know how many 

data files are stored either internally or on the USB 

mem ory stick .  

Storing data  to the memory stick creates two files. One 

file extension is ó.pcsô and is used by the software 

interface  provided by Newtons4th Ltd . The other file is a 

comma delimited text file with the ñ.txtô extension. Full 

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 

fr om 5 Hz to 5 MHz.  The input signal is normally 

connected to the high ñZò input or if terminated , the 50Ý 

input. Figure 17.1 shows an example of the SLM mode 

display.  

 

 

 

Figure 17.1 ï Selective Level Meter Display  
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17.1 (SLM) Screen Display Areas  

The main  area shows  ñfrequencyò, ñlevelò and ñwidebandò 

measuremen ts  as follows :  

ñFrequencyò:  is the centre fre quency (s)  the instrument 

has been set  to measure . This is  either the generator  

frequency,  input frequency , single or dual frequencies .  

ñLevelò is the rms voltage and dBm  signal  level seen over 

the measurement f requency  ñbandwidthò, referenced to 

the ñcentre frequencyò.  

ñWideband ò 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:   

óGENERATOR ô area: D isplays the generator frequency, 

the output level and i f the output is set to ólowô, óhighô or 

ñoffò. 

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 

load is nôt equal to the generator impedance setting. 

óINPUT ô area: Displays the input channel selected.  When 

the INPUT displays anything but óhighô it is in the 

óterminateô mode. The inputs available are,  high Z, 50Ý 

18 W, low level and balanced.  

óMEASURE ô 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 50Ý for carrier applications. 

However, s ome utilities still use 600Ý. 
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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 set and connected to the high  ñZò input. 

The referen ce measurement  impedance set to 50ǹ 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 set to 60 0ǹ 

and measurement frequency bandwidth at 25 Hz.  

 

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

This test check s 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 units  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 high ñZò input and both SLMôs are set up using the 

mandatory selections listed belo w, other menu options not 

specified can be left in the initial  default condition.  

 

 



Page | 61 Newtons4th Ltd 

  SLM3505 User Manual 

 

 

Transmitter SLM set up:  

Mode:    FRA 

Output  menu :   Set generator amplitude  (As applicable)  

    Set Waveform to ñSinewaveò 

    Set generator to  on  ñLowò 

Measure  menu :   Set Speed to ñSlowò 

Sweep  menu :   Set Start/Stop frequencies  (eg 1KHz ï 100KHz)  

    Set the number of steps  

    Set sweep to Log  

    Set sweep to ñContinuous ò 

    Start sweep  

Receiver SLM set up:  

Mode:    SLM 

Input menu :   Set to ñHigh Z ò  

Measure  menu :   Set bandwidth  to 10 0Hz  

    Set Centre frequency to ñInput Frequencyò 

Sweep  menu :   Set sweep to ñGraphò 

    Set Start/ Stop frequencies (As Tx unit)  

    Set the number of steps (As Tx unit)  

    Set sweep to Log  

    Set sweep to ñContinuous ò 

    Set Peak Hold to ñonò 

    Set Gr aph Scaling to ñManualò (See Note 1)  

    Start swee p 

 

Note 1 : ñGraph Scalingò,  start with ±20dB , this should provide 

a realistic starting  range until a n actual  level is 

determined from the 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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I f an ideal  transmission line is tested it should be similar  

to the  display  in Fig 17.2 . 

For demonstration purpos es a  ñCRò was 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 @  1khz = 1. 4v rms  

With a 2vpk output @ 100kHz = 0.39v rms  

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

 

 

 

Figure 17.2 ï Ideal Transmission Line  
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Figure 17.3 ï Attenuated Transmission Line  

 

 

 

Method (2 )  

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

However the receiving unit measure menu centre 

frequency is set to ñSingle frequencyò. Therefore as and 

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  BAL01  

Connect the SLM3505 and the BAL01 accessory as per the 

diagram below  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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 

circuits and can range from 100mÝ to 100kÝ. Typically 

used in power line carrier applications,  this  could be  a line 

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 is fed into the óhigh Zô input and the 

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)  

 

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

The main area shows ñfrequency ò, ñimpedanceò, ñphaseò 

and ñlevelò measurements as follows:  

ñFrequencyò:  is the  frequency  the generator is currently 

running at.   

ñImpedance ò is the value (Ý) me asured as a ratio of the 

voltage and phase angles.   

ñPhase ò is the phase angle in degrees  between the 

voltage and current  phases . 

ñLevel ò is the  rms  voltage and current levels measured.  

 

 

The other areas are:  

óGENERATOR ô area: Displays the generator  frequency, 

the output level and if the output is set to ólowô, óhighô or 

ñoffò. 

 óINPUT ô area: Displays the input channel selected.  When 

the INPUT displays anything but óhighô it is in the 

óterminateô mode. The inputs available are,  high Z, 50Ý 

18 W, low level and balanced.  

óMEASURE ô 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 l lead. The 
higher the frequency the more error is introduced 

into the reading.  
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18.2  Example (LCR) Line Trap  Test  ï The impedance of a 

line trap is checked by applying a signal at the  resonant  

frequency and a djusting the line trap for maximum 

im pedance. After adjustment , the trap may be swept to 

confirm the resulting waveform  conforms to the 

manufacturerôs specifications.  

 The drawing in Figure 18 .2 shows the connections  

necessary to test a lin e trap using the  óhigh Zô input. 

However , any of t he inputs can  be used , and  setting the 

ólow levelô output to  an 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.  

 

 

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 displays the ósweep settingô screen setup to 

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  (45.206KÝ) and the impedance at the marker 

frequency  of (6.5014KÝ). 

Figure 18 .6  displays a portion of the table generated 

during a sweep  of the line trap.  

 

 

 

Figure 18 .3  ï Line Trap Impedance  
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Figure 7.9 - Impedance Sweep Settings 

 

 

 

 

Figure 18 .4 ï Impedance Sweep Settings  

 

 

 

 

Figure 18 .5  ï Impedance Sweep Graph  

 

 

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  
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 Impedance Sweep Table  
 

 

18. 4  Example basic  impedance  (Capacitance) t est  setup  

Figure 18.7 shows the setup for basic capacitance 

measurement.  

Measurement process set up  

(1)  Press the ñIMPò key to select impedance mode. 

(2)  Select the ñoutputò menu and set the frequency to 

ñ1KHzò the low output is automatically selected in 

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

(3)  Select the ñinputò menu and set the input to ñlow 

levelò. (Other options leave as default settings). 

(4)  Select the measure menu and set the measurement 

to ñparallel circuitò (Other options leave as default 

settings).  

(5)  Connect the instrument and DUT capacitor as per Fig 

18.7 below  then revert to the main display  where it 

will show the measured capacitance.  
























































