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1 - Description

Status led

FRONT PANEL

USB Port I Touch screen display

Selection
knob
(Stand by)

SNA-3050

Scalar Network Analyzer

RF IN
Max. 23 dBm
16 VDC

AUX2 port

LAN port REAR PANEL

AUX1 port

1 & 2 port
Ext. detector

WARNING!

NO USER SERVICEABLE
PARTS INSIDE
xxxxx

ON/OFF switch

10 MHz
Ext. ref. input

I DCin

The SNA-3050 network analyzer is an instrument that can measure the impedance matching and
gain circuits to nominal impedance of 50 ohms.

The measure is obtained by generating an un-modulated sine wave of known amplitude and
frequency and measuring the incoming signal with a detector broadband. This method has some
limitations for the dynamics of the detector at low levels, but has the major advantage of being
able to easily measure the conversion gain of circuits where the input frequency is different from
the output (e.g. converters, frequency multipliers and dividers).

It has two N connectors for connecting the device to be measured:

e RF OUT port (internal generator output) to connect to the input of the object to be tested
¢ RF IN port (internal detector) to be connected to the output of the object to be tested
The RF OUT port is connected to a bridge circuit for measuring impedance adaptation, including

a second detector bandwidth.
It can be used in stand-alone or PC-controlled via LAN (PC mode, there are some additional
processing functions, and measurement functions are identical in the two modes).



2 - SNA 3050 block diagram

SNA3050 block diagram

Touch-screen display

LAN Port RFIN
LAN interface Control Unit D LOG detector IN atten. /.\
1/

EXD 1 OUTPUT

Switch

EXD 2

N N
\.,/ L\
Q

DCIN
A LOG detector D.U.T.
M\ Low band
¥
M\ High band
INPUT
I— Switch OUT atten. D‘Z:i‘pir:rﬂ' ( )
RF OUT
Frequency Divider —I
+12V
-18V
+5V
+10V
+3.3V
+1.8V
-5V




3 - Contents

1 SNA-3050 Scalar Network Analyzer

1 300 mm. semi-rigid RF cable

1 Short Circuit (N connector)

1 Certificate of calibration and conformity

. Nr. 1 accessories bag including:

. Options:

1 AC power supply

A stylus for touch screens
A LAN cable (cross cable)
1 CD software

D04 400 kHz — 450 MHz
-70 = +10 dBm detector
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4 - Technical specifications

u EEEE
AL L L L] g

ELAD®

Description

Value

Measurements taken

Gain - Impedance matching

Frequency range

0,4 — 2.500 MHz nominal
(0,1 —2.600 MHz reduced performance)

Signal level

From -26 dBm to +5dBm (1 dB step)

Accuracy of the level generated

-0,4-900 MHz: +/-1dB
-900 - 2500 MHz: +/- 1,5 dB (CW mode)

Resolution of the frequency
generated

Less than 1 Hz (the measurement is performed on 801
equidistant points in low speed or 201 points in high speed)

Accuracy of the frequency generated

+/-10 ppm (+ /- 0.001%) with temperature compensation

Full scale of the measured signal

+3 To +33 dBmin 1 dBm steps
(greater than +23 dBm signals only with duty cycle less than
0,1)

Measuring accuracy

+ /- 3 dB before calibration;
+ /-1 dB after calibration for measurements on devices that
are not converting the frequency

Dynamic range gain

- Frequencies from 0.4 to 100 MHz: -60 dB from full scale
- Frequencies from 100 MHz to 2500: from full scale to -50 dB

Dynamic range of impedance
matching

30 dB from 0,4 to 100 MHz;
25 dB from 100 to 450 MHz
20 dB from 450 to 2000 MHz
15 dB from 2000 to 2500 MHz

External power supply

17-19VDC1A

Operating temperature

5+35°C

Storage temperature

-10+45°C
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5 - Theoretical background

For people not familiar with usual conventions applicable to network analyzer measurements,
we revise some definitions and theoretical concepts:

Definition of ratio expressed in dB
a. Voltage ratio: V1 / V2 (dB) = 20 X log (V1 / V)
b. Power ratio: P41/ P2 (dB) = 10 X log (P1/ P>)

Definition of gain
Gp = Pout / Pin (gain = output power / input power of the device under test)

. Definition of insertion loss

G, = Pin / Pou: (insertion loss = input power / output power of the device under test)

. Definition of voltage standing wave ratio (V.S.W.R.)

In the presence of an impedance mismatching, a bi-directional energy flux is present: from
the generator to the load (feed circuit) and in the opposite direction from the load (circuit)
back to the generator; in this situation, the relationship between voltage and current is not
constant along the line connecting generator and load, but we can find points where voltage
is high and current is low and vice versa; we define as voltage standing wave ratio (V.S.W.R.)
the ratio between the maximum and the minimum voltage value present along the line; this
ratio is e (infinite) for a load impedance equal to zero or infinite, and is 1 for a load impedance
purely resistive and equal to both the internal generator impedance (also purely resistive) and
the characteristic impedance of the transmission line connecting them (perfect impedance
matching condition)

. Definition of reflection loss

In the presence of a bi-directional energy flux above described, we define as reflection loss
the ratio (normally expressed in dB) between the power coming back from the load to the
generator (reverse) and the power going out from the generator toward the load (forward).

Definition of dBuV
Ratio in dB between the voltage to be expressed and the reference voltage of 1uV

. Definition of dBm

Ratio in dB between the power to be expressed and the reference voltage of 1mW

The need of impedance matching can be summarized with the following reasons:

Gain maximizing

It is possible to demonstrate mathematically that we obtain the maximum gain when the
output impedance of the generator and the input impedance of the subsequent amplifier have
the same real (resistive) part and opposite imaginary part (reactive); the same relation holds
true also for the combination output of the amplifier and load.

Reduction of alterations on gain versus frequency relationship

-8-
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The correct frequency response of amplifiers and filters is strongly influenced from
impedances seen by their input and output ports: impedances different from the desired ones
can modify the tuning of these equipments.

- Distortion minimization
The amplifiers are capable to generate the maximum output power with the minimum
distortion only if the load impedance is the exact value specified by the designer

- Minimization of self - oscillations risk

Not exact impedances can generate dangerous self — oscillations or high level of noise from
amplifiers.

5.1 - Conversion tables

5.1.1 Table reports of tension and power expressed in dB

Ratio of Correspondin Ratio of Correspondin
tension g value in dB tension g value in dB
s s
0,001 - 60 0,001 - 30
0,01 -40 0,01 -20
0,1 -20 0,1 -10
0,2 - 13,98 0,2 - 6,99
0,3 - 10,46 0,3 - 5,23
0,5 - 6,02 0,5 - 3,01
0,7 -3,1 0,7 -1,55
0,8 -1,94 0,8 -0,97
0,9 - 0,92 0,9 -0,46
1 0 1 0
1,1 0,83 1,1 0,41
1,2 1,58 1,2 0,79
2 6,02 2 3,01
3 9,54 3 4,77
4 12,04 4 6,02
5 13,98 5 6,99
6 15,56 6 7,78
7 16,90 7 8,45
8 18,06 8 9,03
9 19,08 9 9,54
10 20 10 10
100 40 100 20
1000 60 1000 30




5.1.2 Correlation table mV / dB microvolt / dBm

Voltage mV Voltage dBuV Power dBm on 50 ohm
0,001 0 - 106.99
0,001122 1 - 105.99
0,00126 2 - 104.98
0,00141 3 - 104.01
0,00158 4 - 103.02
0,00178 5 -101.98
0,00199 6 - 101.01
0,00224 7 -99.98
0,00251 8 - 99.00
0,00281 9 - 98.02
0,00316 10 - 97.01
0,00354 11 - 96.01
0,00398 12 - 94.99
0,00446 13 -94.00
0,00501 14 -92.99
0,00562 15 - 91.99
0,01 20 - 86.99
0,0178 25 - 81.98
0,0316 30 - 77.01
0,0562 35 - 72.01
0,1 40 - 66.99
0,178 45 -61.98
0,316 50 -57.00
0,562 55 -51.99
1,0 60 - 46.99
1,78 65 -41.98
3,16 70 -37.00
5,62 75 - 31.99
10,0 80 - 26.99
17,78 85 -21.99
31,62 90 - 16.99
56,23 95 -11.99
100,0 100 - 6.99
177,8 105 -1.99
316,2 110 + 3.00
562,3 115 + 8.01
1000,0 120 + 13.01
5.1.3 Relation table ROS / attenuation / resistance load
Resistance R.O.S. Attenuation of the Gain lost by
value (ohm) reflection (dB) reflection (dB)
0.660 75,9 :1 0,229 12,89
7 7,14 :1 2,45 3,801
25 1,99 :1 9,551 0,510
33 1,5:1 13,97 0,177
50 1,0: 1 oo (infinita) 0 (zero)
67 1,34 : 1 16,75 0,089
100 1,99 : 1 9,551 0,510
400 8,00 : 1 2,180 4,037
670 13,38: 1 1,299 5,872
6600 132,0: 1 0,013 23,98

-10-
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6 - Tips for the set up of a test bench

Even it is an instrument designed for a trouble-free operation; the sensitivity of the measures to
be carried out makes it possible to cause significant measurement errors if you do not take
necessary precautions:

A. RF IN port is a meter wide band: so any incoming signal is measured and could alter the
result of the measurement. So take care to possible pairs of the circuit under test with mobile
phones, cordless phones or other sources of noise, even at very low frequencies such as
unshielded switching power supplies. Use high shielding connecting cables (avoid if possible
connections between terminals shielded and eventually use appropriate filters between
circuits and SNA).

B. Long cables with high losses significantly alter the measurement of reflection: any dB loss
reduces of 2 dB the reflected power: always use low loss cables.

C. Nonlinear devices, followed by selective filters can generate significant harmonic
components and simulate responses of the filters submultiples frequencies of those filters.
Pay particular attention to frequency converters bipolar transistor.

D. If the circuit under test requires to operate an undistorted input level of less than 80 dBpV,
the measurement of reflection loss of accuracy: in this case it is better to make
measurements of the gain at a low level and then perform the measurement of reflection
generated by bringing the level to 80 dBpV.

E. If the device under test is a passive filter with high losses, to take advantage of the full
dynamic range of instrument, it is helpful to include a wide-band amplifier well suited in
impedance between the output of the filter and the RF IN port.

Similar is the case of a filter with low loss in pass band and high band attenuation. In this
case we perform two steps: in the normal way to measure the bandwidth attenuation and
with the amplifier added to measure the attenuation outside the bandwidth.

Note: as a precautionary measure use an amplifier with an output power that will not
dBmage the instrument

F. If the device under test is an high power nonlinear circuit exceeding the power limit
allowed to the RF IN port, the measurement must be performed by inserting an attenuator
between the output of the circuit and the RF IN port. The attenuator must handle the power
generated by the circuit and have an attenuation value greater than or equal to:

(maximum voltage coming out of the circuit in dBuV) - (full voltage scale of the instrument in
microvolt)

(Note: valid for signals expressed in tensions. If the levels are in power you get the same
result by entering values in dBm in place in dBpV)

11 -
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7 - Turning on and off the instrument

7.1 - Turning on

e Toggle the switch on the rear panel to "ON".

e The instrument switches on standby. At this stage the LED will turn on

e Press the encoder knob. It starts the startup procedure during which the LED flashes
quickly. ELAD logo appears on the display and after a few seconds the main menu screen.
When the system is booted, the LED turns off.

7.2 - Turning off

e Press the encoder knob for 3 seconds

e It starts the shutdown procedure and the display shows the message "System shutdown".
During this stage the LED flashes quickly.

e Wait until the instrument goes into standby mode (LED lit or slow blinking).

e Toggle the switch on the rear panel to "OFF".

7.3 - Detailed description of the LED functioning

e Fixed ON: instrument in stand-by mode and powered through the power supply
e Fast blinking (150 ms): during the switch on and off the LED flashes quickly.

7.4 - Using the external power supply

¢ The instrument is equipped with a power supply with output at about 18 V. If you wish to
use an external power source different from the one provided, please refer to the
manufacturer for the selection of a suitable unit. The manufacturer is not responsible for
dBmages due to incorrect power supply.

_12-
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8 - Stand Alone mode

In this chapter we will describe in detail the various menus of the graphical interface of the
instrument.

8.1 - Main Menu

The splash screen that appears at power on:

“FREQ”: Enter the menu to set up the frequency range

“MARKERS”: Enter the menu to set up the markers

“MEAS”: Enter the setup menu of measuring and displaying on the screen
“SOURCE”: Enter the setup menu setting parameters of output power and input
attenuation

“PRESET”: Enter the list of presets saved in the device or USB memory connected

e “UTILITY”: Enter the calibration menu, the instrument configuration and data storage

8.2 - Frequency Menu

“START”: Set the start frequency of the measuring range
“STOP”: Set the stop frequency of the measuring range
“CENTER”: Set the center frequency of the measuring range
“SPAN”: Set the width of the measuring range

“PREV”: Returns to Main Menu

-13-
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8.3 - Marker Menu

«50.0

Mkl
w400 il

-60.0 e
FuD )
==}

“MK1”, “MK2”, “MK3”, “MK4”: Access the menu to set the frequency of the markers
“PREV”: Returns to Main Menu

8.4 - MK1 - MK2 - MKS3 - MK4 Menu

o “47 “-“lIncrease, decrease the frequency of the marker of a measuring point on the graph
(1 /200 or 1/ 800 of the frequency depending on the sweep)

e “OFF”: Turn off the selected marker; to turn it on again just re-select it

e “Mk -> CENTER”: Modify the center frequency to the position of the selected marker

o Set the marker frequency using the numeric keypad

e “PREV”: Returns to Main Menu

-14 -
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8.5 - Measure Menu

S0.0
MEARS 1
III w400 il

0.0
MERS 2

-B0.0
FUD  [E=W
dE

“MEAS 1”:Enter the Measure 1 setup menu

“MEAS 2”: Enter the Measure 2 setup menu

“SCALE”: Enter the graph scale setup menu (for both measures)
“PREV”: Returns to Main Menu

8.6 - Measure 1 Menu

ExD1

e “FWD”: Assign to measure 1 the reading of direct power detector

e “EXD1”: If an external detector EXD1 is connected to the back port, it assign to measure 1
the reading of EXD1 (when it detects the external detector the display shows EXD1below
the chart)

e “OFF”: Turn off measure1

e “PREV”: Returns to Measure Menu

-15-
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8.7 - Measure 2

-B0.0
FUD  [E=W
dE

“RFL”: Assign to measure 2 the reading of the reflected power

“EXD2”: If EXD2 is connected, it assign to measure 2 the EXD2 reading (as port EXD1)
“OFF”: Turn off measure 2

“PREV”: Returns to Measure Menu

8.8 - Scale Menu

+30.0 EEEELTA
4n.n MNeas
+30.0 [H={=Ns

. MNeas
+20.0

+10.0 [

e “dB/div Meas 1”: Enter the menu to change the scale of measure 1

e “REF LEV Meas 1”: Enter the menu to change the reference level of measure 1

e “REF POS Meas 1”: Enter the menu to change the position of the reference level of
measure 1

e “-> Meas 2”: Enter the menu to change the scale of measure 2

-16 -
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8.8.1 Scale > Meas 2 Menu

+30.0 EEEEGE

a0 Meas

+30.0 ==
Meas

+20.0

+10.0 [

e “dB/div Meas 2”: Enter the menu to change the scale of measure 2

e “REF LEV Meas 2”: Enter the menu to change the reference level of measure 2

e “REF POS Meas 2”: Enter the menu to change the position of the reference level of
measure 2

e “SWR”: Set the unit of measurement of the reflected as SWR. If measure is already set as
SWR, the text becomes "dB "; pressing the key it switches back the measure as dB (only
available for measure 2).

e “-> Meas 1”: Back to the edit menu of the scale of measure 1

8.9 - Source Menu

e “POWER?”: Enter the setup menu of the output power (after entering, the button
allow to set the output level in dBm from -26 dBm to +5 dBm. The output level can be
read only at this stage of setting)

e “RXATT.”: Enter the setup menu of the input attenuation (after entering, the button
“”allow to set the output level in dBm from 0 dBm to +31 dBm. The output level can be
read only at this stage of setting)

o “SWEEP”: Enter “SWEEP” Menu

e “PREV”: Returns to Main Menu

_17 -



8.10 - Sweep Menu
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“HIGH SWEEP” (“LOW SPEED”): Switches between the high-speed mode / low frequency

resolution (201 points) and low speed / high frequency resolution (801 points)

“CW Mode”: Enables / disables the CW mode (single frequency). Output generates an

unmodulated carrier with fixed frequency.
“PREV”: Back to “SOURCE” Menu

8.11 - Preset Menu

~50.10 -
"'Uaf’ﬂ_ﬁl
|

s 4c

-60.0 CTART 25T, 00Nz STOF 50T, 00z~ 0 -
FUD (&N LI
dB

“UP”: Change the selected preset of one step up
“DW?”: Change the selected preset of one step down
“LOAD”: Apply the setting of the selected preset
“DELETE”: remove the selected preset

“FACTORY PRESET”: Apply the default settings
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8.12 - Utility Menu

S0.0

CAL

«d40.10

“CAL”: Enter the calibration menu

“SAVE”: Enter the Save data menu
“SETUP”: Enter the General setting Menu
“SYSTEM”: Enter the System setting Menu
“PREV”: Back to Main Menu

8.13 - Calibration Menu

SE0.0 s
FLDO )
dE

“CAL FWD”: Start the Forward power measure calibration
“CAL RFL”: Start the Reflected power measure calibration
“CAL RESET”: Discard the performed calibrations
“PREV”: Back to Utility Menu
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8.14 - Save Menu

e “GRAPH.”: Save an image of the chart by changing size and color to optimize viewing and
printing

e “REPORT”: save a text file containing the positions and the readings of the active marker

¢ “GR+REP”: Save an image of chart and report with positions and readings of the marker

e “PREV”: Back to Utility Menu

8.15 - Setup Menu

“LAN”: Enter menu to set the parameters of the network connection (LAN)
“SYSTEM TIME”: Enter menu to set system date and time
“PREV”: Back to Utility Menu
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8.16 - LAN Menu

“IP”: Enter menu to set the IP address
“MASK”: Enter menu to set the Subnet mask
“GATEWAY”: Enter menu to set the Gateway
“DNS”: Enter menu to set the DNS

“PREV”: Back to Setup Menu

8.17 - System Time Menu

SE0.0 s
FLDO )
dE

e “Date”: Enter menu to set the System Date
e “Time”: Enter menu to set the System Time
“PREV”: Back to Setup Menu

_21-
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8.18 - System Menu

+ 00,0 e fay|
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UPDATE

SHUT

DOWH
i

e “SYSTEM INFO”: View serial number and firmware versions of the various installed
components on SNA

e “POWER SUPPLY”: Enter the menu to set the Auto-Off timeout

e “SYSTEM UPDATE”: Performs a firmware update from remote. SNA try to connect to the
server to check for updates. To make it possible the instrument must have access to an
Internet connection.

8.19 - Mode Menu

+d40.10 i

-60.0 =
FUD [®
B

e “NETWORK ANALYZER”: Set the function mode as Scalar Network Analyzer
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9 - Performing basic measurements in Stand Alone mode

In this chapter you will learn how to make simple measures with the SNA-3050 in standalone
mode.

9.1 - Preset loading

One of the most useful functions for installers and maintenance personnel is the ability to load
one of the presets stored in the device. SNA comes with some factory presets stored in memory.
From the initial screen, press "PRESET" to access to list of saved presets:

+50.0
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DELETE
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Y
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m
5

Select the desired setup using "UP", "DW" and click on "LOAD" to apply the setup.

9.2 - Changing the frequency range

If the frequency range of the preset is not what you like, you can change it. From initial screen
press "FREQ."
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Press “START” to modify the start frequency

«20.0

+10.0 EEaie
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+0.0
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Adjust the value using the "+" and "-" to increase / decrease the frequency of the step displayed
in the third button, or use the scroll wheel. To change the step click on "STEP"(there are 6
possible step values, selected in sequence by pressing the button "STEP ": 100Hz, 1kHz, 10kHz,

100kHz, 1MHz, 10 MHz). Alternatively, press <&@} and insert the desired value using the numeric
keypad

*40.0 [ELart Frea.

450.000000 MHZ
- () 80 B e -
-

DS
EOEE

=T, FT I50.0000Hz . STOF FUU.UUU[ -a0.0
F”D ICaL| RFL
dE dE

FREU

..IM..% .E!!

Screen shot with numeric keypad displayed
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9.3 - Calibration

For maximum measurement accuracy, you should calibrate the instrument (using the supplied
cables or even better the ones that will be used in the measurement). To calibrate the instrument
proceed as follows by accessing the Calibration menu.

e From the main menu press on “UTILITY”-> “CAL”.

9.3.1 Direct Power Calibration
e Press “CAL FWD”

e Connect the calibration cable provided, or with the cable (s) to be used for following
measures, the output and input RF IN and RF OUT and click "OK" when ready. The direct
measurement curve (yellow) moves to the line at 0 dB and the CAL text on a green
background appears in the lower left corner of the chart.

47 i +50.0
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9.3.2 Reflected Power Calibration

e Press “CAL RFL”

-G0.0

FUD el
B

Note: The OPEN status refers to a not connected RF OUT connector. It must be done without connecting
cables or adapters even if left open on one side. These sections of transmission line introduce parasitic
capacitance and may also act as a small antenna capable of detect the reflected power.

e Press “OPEN”

-B0. 0 =
FuD '
dB

e Leave open (not connected)the RF OUT port and press “OK” when ready.

e Press “SHORT”
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+25.0
Ok
+20.1 -
+13.0
CRHCEL

+3a0

SHORT CALIEBRATION
-20.0—— COWMECT SHORT TO RF QUT  ——+0.0

-5.0
-10.0

e !

TART 292.125MH=z  STOP 692.125MMH=z

e Connect the short connector provided to the RF OUT port and press “OK” when ready.
e Press “DONE” to save the calibration

The curve of the reflected measure (blue) moves to the line at 0 dB and a green the CAL text on a
green background appears in the lower right corner of the chart.

+20.0
+153.0
+10.0

+3.0 CAL

. RESET

0 =TERT 302.125MHz STOF 602.125MAz

FD

9.3.3 Calibration Status

The written to the lower left and lower right corners of the graph, describe the status of
calibration, respectively of Measure 1 and Measure 2.
e CAL: The measure is calibrated
o -: The measure is not calibrated, a calibration was not performed or the setup of the
instrument was changed after calibration.
e CAL?: The measure is calibrated and the instrument setup has not changed. However,
the SNA has been turned off and on again so it is recommended to repeat the calibration.

Note:

If the measure is performed using cables with a significant length respect to the wave length, it is
recommended to connect directly (or in the shortest way using max. one adapter) the input of the
device under test (DUT) to the RF OUT port and to connect the longest connection between the
output of the DUT and the RF IN port of SNA.
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9.4 - Marker’s Positioning

e From main menu press “MARKERS”

=
e
e

-G60.0;

FuD EER o T T - FFL
o

FREU

Once selected you can change the marker position by pressing the "+" and "-," using the knob or

by pressing the button “LE&]”and entering the value using the numeric keypad. Press "OFF" to
deactivate the marker.
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9.5 - Saving the measure

Access Save data menu:

e From Main menu press “UTILITY” and then on “SAVE”

-50.10

-60.0 CrT ST ooz
FluD
dB

e “GRAPH.”: Save a screen shot file of the measure

e “REPORT”: Save a text file containing marker’s measures

o “GR+REP”: Save a screen shot file of the measure and a text file containing marker’s
measures

Select the desired option. Now you are then asked where you want to save data:

5T
CHL

e “FTP”: Save the data in a folder that can be accessed through FTP (File Transfer
Protocol). Use this option if you intend to use the PC software to upload data from SNA
(Concerning this please see the chapter PC Software Mode to load data from SNA).

e If on the USB port it has been connected a USB memory, a “USB* button will be
displayed. Press this to save data in.

e After completing the saving, the button “OK” will be displayed. Push the button to
complete the operation. Please note that the file of the chart is in bitmap format, and the
report file is in text format (notepad).
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9.6 - Use with external detectors
Using the external detector EXD1 and EXD2 you can extend the capabilities of the instrument.

e Connect an external detector to the "EXD1"("EXD2") port on the rear panel
Wait loading data setup and calibration of the detector (about 20 seconds)
When the upload is finished the writing EXD1(EXD2) appears in the lower part of the chart

e If SNA is turned on with an external detector connected, and the setup provides for their

use, the external detector is automatically selected. Otherwise if you like to use the EXD1
(EXD2) from the home screen, press "MEAS" and then "MEAS1 "(" MEAS2”)

STOF 42

ExD1

Press “EXD1” (“EXD2”) to allow to measure 1 (measure 2) to read data through the

external detector.
Then proceed with calibration: enter the CAL menu (see Calibration ) and then press

“CAL EXD1” (“CAL EXD2”)
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e Connect with the same cable used for the measures the “EXD1"(" EXD2”) to RF OUT port
and press "OK" when ready

Note:

The external detector may have to use a frequency band lower than the one of the instrument; in
such case you should limit the measure and therefore the calibration frequency range to a
compatible range with the detector used.
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10 - Installing PC software

! Compatibility Notes: Windows XP / Windows Vista / Windows 7/ 32 & 64 bits.
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Open the folder containing the installation package and then double-click the file setup.exe. The
installer will proceed by installing the main application and the required components (. NET

Framework 4.0, Microsoft SQL Server Express 2008, Microsoft Report Viewer)

! Note: If you already have a version of SNA3500 you’ll need to remove from menu Control Panel
-> Add / Remove Programs (Windows XP) / Programs and Features (Windows Vista and Win7)

10.1 - SQL Server Express 2008 manual installation

The simultaneous use of SQL Server Express 2008 with earlier versions may cause malfunctions
and data loss. Anyway, if you do not want to uninstall an already installed version of SQL Server
(e.g. SQL Server 2005) to avoid problems with other software that use it, you need to manually

install SQL Server 2008 and all the prerequisites:

e Windows Installer 4.5. Open the folder “Windowslnstaller4_5" and double click on file:

“WindowsXP-KB942288-v3-x86.exe” (not necessary on Windows 7)
e .NET Framework 4.0. Open the folder “DotNetFX40” and double click on file:

“dotNetFx40_Full_x86_x64.exe”
e SQL Server Express 2008. Open the folder “SqlExpress2008” and double click on file:
“SQLEXPR32_x86_ENU.E.exe” (in case of 32 bit OS) or “SQLEXPR_x64_ENU.exe” (in case of

64 bit 0S).

Follow the instructions below to install SQL Server 2008 Express:

%% SOL Server Installation Center

Planning
Installation
Maintenance
Tools
Resources

Advanced

Options

}_@ §3°i: Serverzo08

Hardware and Software Requirements
Wigw the hardware and software requirements,

= Security Docurnentation
Wigw the security documentation.
= Online Release Mokes

Wigws the latest information about the releass,

ﬂf System Configuration Checker
Lr Launch a kool ko check For conditions that prevent a successful SQL Server installation,

Install Upgrade Advisor

Upgrade Advisar analyzes any SOL Serwer 2005 or SOL Server 2000 corpanents that are installed
and identifies issues to Fix either before or after you upgrade to SQL Server 2008,

Cnline Installation Help
Launch the online installation documentation,

Read instructions an how ko get started with SQL Server 2008 Failover clustering.

Upgrade Documentation

Wiew the document about how ta upgrade to SGL Server 2008 from SQL Server 2000 or SQL Server
2005,

i
= il Howe ko Get Skarted with S0L Server 2008 Falover Cluskering

=181
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On the left side of the screen to click on Installation and then click the first option “New SQL
stand-alone installation or add features to an existing installation”:

1% SOL Server Installation Center

Planning
Installation
Maintenance
Tools
Resources

Advanced

Options

Microsaft
?'ﬁfl L Server2o08

New SOL Server stand-alone installation or add features to an existing installation

existing SQL Server 2005 instance.

MNews SQL Server Failover duster installation

OB

Add node to a SGL Server failover cluster

LY
25
==

Search For product updates

¢ Ol

Upgrade from SGL Server 2000 or SGL Server 2005

Launch a wizard ta upgrade SQL Server 2000 or SQL Server 2005 ko SGL Server 2008, Befare yau
upgrade, vou should run the Upgrads Advisor to detect potential problems,

Launch & wiz: oinstall S0L Server 2008 in a non-cluskered environment or to add Features to an

Launch a wizard to install a single-node SQL Server 2006 Failover clusker,

Launch a wizard to add a node ko an existing SQL Server 2006 failover cluster,

Search Microsoft Update For SQL Server 2008 product updates,

=1l x|

Proceed by clicking OK:

0L Server 2008 Setup

Setup Support Rules

=l

Setup Support Rules identify problems that might occur when vou install SQL Server Setup support files, Falures must be corrected

before Setup can continue.

Setup Support Rules

Operation completed, Passed: 6, Faled 0, “Warning 0, Skipped O,

Hide details <<

‘iew detailed report

Re-run |

Rulz Status
@ Minimurn operating system version Passed
@ Setup administratar Passed
@ Feestart computer Passed
@ windows Management Instrumentation (WMI) service Passed
@ Consistency walidation for SQL Server registry keys Passed
@ Long path names ko Files on SQL Server installation media Passed

[o]4 Cancel Help |
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Proceed by clicking Next:

2008 Getup

Proceed by clicking Next:

& SOL Server 2008 Setup

Setup Support Files
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Proceed by clicking Next:

S0L Server 2008 Setup

Setup Support Rules

Setup Support Rules identify problems that might occur when wou install SQL Server Setup support files, Failures must be corrected

before Setup can continue,

~lojx|

Setup Support Rules
Feature Selection

Disk Space Requirements
Error and Lsage Reporting
Installation Rules

Ready to Instal
Installation Progress

Complete

(Operation completed, Passe

: 9, Faled 0. ‘Warning 1, Skipped 1,

Hide details << |

Wigw detailed report

Re-run |

Rule Status
@ Fusion Active Template Library (ATL) Passed
@ Unsupparted SOL Server products Passed
@ Performance counter registry hive consistency Passed
@ Previous releases of SQL Server 2005 Business Inteligence Develop... | Passed
@ Previous CTP installation Passed
@ Consistency validation Far SQL Server registry kevs Passed
@ Computer domain controller Passed
@ Microsoft JNET Application Security Mot applicable
(2 | Edition WOWE4 platform passed
@ ‘windows PowerShell Passed
I [vindows Firswall Warning

< Back Mext » Cancel Help |
,k 4

Select features to install (the minimum is Database Engine Services). Proceed by clicking Next:

%4 SOL Server 2008 Setup

Feature Selection

Select the Express features to install. For clustered installations, only Database Engine Services and Analysis Services can be

clustered.

I =[S

Setup Support Rules

Feature Selection

Instance Configuration

Disk Space Requirements
Server Configuration
Database Engine Configuration
Error and Usage Reparting
Installation Rules

Ready to Install

Installation Progress

Complete

Features:

Descripkion:

Instance Features

[] 5L Server Replication
Shared Features
|:| SQL Client Connectivity SDK
Redistributable Features

Select &ll Unselect Al |

Include the Database Engine, the core
service For storing, processing and
securing data. The Database Engine
provides controlled access and rapid
transaction processing and also provides
tich support For sustaining high awvailability,

shared Feature directory:

Ic:'l,Program Files\Microsoft SQL Server’,

< Back | Mext = L\J Cancel | Help
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Important! In the next screen, select Default Instance.
Proceed by clicking Next:

o=
Instance Configuration

Specify the name and instance ID For the SQL Server instance.

—
' Default instance

Setup Support Rules

P

Feature Selection {~ Mamed instance:

Instance Configuration

Disk Space Requirements

Server Configuration Instance I0: IMSSQLSERVER
Database Engine Configuration

Instance rook directory: IC:'I,Program FilesiMicrosoft 0L Server), |
Errar and Usage Reporting

Installation Rules

Ready to Instal SQL Server directory: CilProgram FilesiMicrosoft SQL ServeriMSSQLL0,MSSQLSERVER

Installation Progress
Installed instances:

Instance | Features Edition Version Inskance I
SOLEngine, SQLENG... |Express 9.00.1399.06 M350L.1

Complete

< Back | ek :1} | Cancel Help |

Proceed by clicking Next:

& SOL Server 2008 Setup 1ol x|

Disk Space Requirements

Review the disk space summary For the SQL Server Features you selected.

Setup Suppott Rules Disk Usage Summary:

(Feetiurte Sizletditam B (4 Drive C: 295 MB required, 16109 MB avaiable

Instance Configuration H System Drive {(C:\): 118 MB required

Shared Install Directary (c:\Program FilesiMicrosoft SQL Serveri): O MB required
Instance Directory {C:\Program Files\Microsaft SQL Serverl): 177 ME required

Disk Space Requirements

Server Configuration
Database Engine Configuration
Error and Usage Reporking
Installation Rules

Ready ta Instal

Installation Progress

Complete

< Back | Next{} | Cancel Help
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In the next screen, select the option on the account name as shown on figure.
Proceed by clicking Next:

| i; SQL Server 2008 Setup _ ||:||5|
Server Configuration

Specify the configuration,

Setup Suppart Rules Service Accounts | Collation I

Feature Selection

Instance Carfiquration Microsoft recommends that you use a account For eac r service,

Disk Space Requirements Service / Account Mame Password\ Startup Type
Server Configuration S0L Server Database Enﬁée j \‘ Aukomatic j
Database Engine Configuration NT AUTHCRITYIMETWORK 5

Error and Usage Reporting T —

Installation Rules OEE TTiE Sane accal t all SQL Server services |
Ready ko Install —

Installation Progress These services will be configured automatically where possible to use a low privilege account. On some

Complete older Windows versions the user will need to specify a low privilege account. For more information, click
Help.
SErvice Account Marne Passward Startup Type
SOL Server Brawser NT AUTHORITY|Metwark, .. Disabled ﬂ

< Back | Mext = | Cancel | Help |
Vi

Leave selected the default option “Windows authentication mode”, then click Add Current User.
Proceed by clicking Next:

% 50L Server 2008 Setup =] 553}
Database Engine Configuration

Specify Database Engine authentication security mode, administrators and data directaries.

Setup Suppart Rules Account Provisioning |Data Directories | User Instances | FILESTREAM |

Feature Selection
sl s @nfiisuiion Specify the authentication mode and administrators for the Database Engine,

Disk Space Requirsments T I00E

SR G @ Windows authentication mode

Database Engine Configuration

| sl entication and %Windows authentication)
Error and Lsage Reparting

Installation Rules Built-in SQL Server system administrator account

Ready ta Instal Enter password: I

Installation Progress

Confirm password: I
Camplete

Specify 561 Server administrators

S0L Server administrators
have unrestricked access to
the Diatabase Eng\T‘

ndd Curvent User | ed. | reamove |

< Back, | Mext > I Cancel | Help I
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Select the desired options, then proceed by clicking Next:

SOL Server 2008 Setup

=lai=

Error and Usage Reporting

Help Microsaft imprave SQL Server features and services,

Setup Support Rules

Feature Selection

Inskance Configuration

Disk Space Requirements
Server Configuration
Database Engine Configuration
Error and Usage Reporting
Inskallation Rules

Ready ko Install

Installation Progress

Complete

Specify the information that you would like to automatically send to Microsoft to improve Future releases of SOL
Server, These settings are optional, Microsoft kreats this information as confidential. Microsoft may provide
updates though Microsaft Update to modify feature usage data. These updates might be downloaded and
installed on your machine automatically, depending on your Automatic Update settings.

Wiew the Microsoft policy For SQL Server privacy and data collection,

Read more about Microsoft Lpdate and Aukomatic Lipdate.

r Send Windows and SQL Server Error Reports ko Microsoft or your corporate report server. This setbing only
applies ta services that run without user inkeraction.

Send feature usage data to Micrasoft. Feature usage data includes infarmation about wour hardware
configuration and how you use Microsoft software and services,

< Back. | Ne;E% I Cancel Help

Proceed by clicking Next:

SOL Server 2008 Setup

Installation Rules

=lal=|

Setup is running rules ko determing if the installation process will be blacked, For more information, click Help.

Setup Support Rules
Feature Selection
Instance Configuration
Disk Space Requirements
Server Configuration

Dratabase Engine Configuration

Operation completed, Passed: 8. Falled 0. Warning 0. Skipped 4.

Hide details << Re-run |

Wiew detailed report

Error and Usage Reporting — Rule Jtatus
Installation Rules @ Same architecture installation Passed
Ready ta Install @ Cross language installation Passed
Installation Progress @ Existing clustered or cluster-prepared instance Passed
gl @ Reporting Services Catalag Database File Existence Mok applicable

@ Reporting Services Catalog Temporary Database File Existence Mok applicable

@ SOL Server 2005 Express tools Mot apolicable

@ Operating system supported for edition Passed

(D |FaTaz File System passed

@ 0L Server 2000 Analysis Services (64-bit) install action Passed

@ Instance name Passed

@ Previous relzases of Microsoft Visual Studio 2003 Mot applicable

@ Update Setup Media Language Compatibility Passed

< Back | Nexrx) | Cancel Help
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The installation summary will be displayed. Proceed by clicking Install:

= S0L Server 2008 5etup

Ready to Install

Werify the QL Server 2005 Features to be installed.

I [ 3

Setup Suppart Rules

Feature Selection

Instance Configuration

Disk Space Requirements
Server Configuration
Database Engine Configuration
Errar and Usage Reporting
Installation Rules

Ready to Install

Installation Pragress

Complete

Ready toinstall SQL Server 200&:

=1 Sumnmary

- Edition: Express

- fyckion: Install (Slipstream)
General Configuration

Database Engine Services
Instance configuration
Inskance Mame: MSSQLSERYER
Instance ID: MSSQLSERVER
Instance IDs
- 50L Database Engine: M350L10,M3SQLSERYER

i Instance Direckary: Ci\Program FilesiMicrosoft SQL Server,
—|- Shared component roat directory
shared feature directory: c:iProgram Files\Microsoft SOL Server),
Error and Usage Reporting
Usage Reporting: False
Error Reporting: False
- Slipstream
PCU source directory: ©12d211d33453280ec25a34680e25a\PCUSOURCE
CU source direckary: undefined

[=]- Instance configuration

(- Database Engine

1] |

Configuration file path:

|»

o

IC:'l,Program FilesMicrosoft S0L Serwver) 100} 5etup BootstrapiLoghZ0101129_ 103746\ ConfigurationFile.ini

= Back | In%all I Cancel | Help
A

Wait until the end of installation. At the end the following screen appears:

SOL Server 2008 Setup ] 4

Complete

Your SQL Server 2008 installation completed successfully,

Setup Support Rules

Feature Selection

Instance Configuration

Disk Space Requirements
Server Configuration
Database Engine Configuration
Error and IUsage Reporting
Installation Rules

Ready ta Install

Installation Progress

Complete

Summary log file has been saved to the following location:

C:\Program FilesiMicrosoft SOL Serveri100iSetup Bookstrapilogi20101129 1037461 Summary elad-
240916abl3 20101129 103746, kxt

Information about the Setup operation or possible next steps:

@ ‘four SQL Server 2008 installation completed successfully,

Supplemental Information:

The Following notes apply to this release of SQL Server only, -
Microsaft Update

For information abouk how to use Microsoft Update o identify updates For SQL Server 2008, see the Microsoft
Update Web site <http:/fgo.microsoft.comFwlinkf?LinkId=105409> at http:/fgo.microsoft. camFwlink) ?LinkId=
105409,

R.eporting Services

The Reporting Services installation options that vou specified in Setup determine whether additional configuration

is required before vou can access the report server, IF vou installed the default configuration, the report server LI

Clos{} | Help |
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Now you can install the SNA software by double clickihg SNA3500Setup.msi.

10.2 - Minimum requirements of PC and OS

Windows XP/Vista/Win7 32/64 bit
Personal Computer AT-compatibile
Intel Pentium 4 1.8 GHz or equivalent
128 MB RAM

100 MB Hard Disk free space

LAN port

Graphic video board 1024 X 768 pixel, 65.536 (16/32 bit) colors
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10.3 - Setting parameters for network connection

In order to control the SNA3500 with PC software, you must properly configure the parameters of
the network connection of the instrument.

Using the touch screen you can set the parameters of the SNA network connection.

From initial screen to access to the menu by pressing in sequence on LAN UTILITY-> Setup->
LAN.

dE

EXD1 CALIBRATION
COMMECT EXD1 DIRECT
TO RF QuT

|
U o -
STAET 261.379MHz  =T0F 485.500MHz

Ex01

Press the button that corresponding to the parameter you want to change, then change the value
of the cursor with the keys '+' and '-'or using the scroll wheel. Press'-->' to change the parameter
field to be edited

192.168.2.219 *->’ 192.168.2.219.

+50.0

3 & +d0.1
) ar -
13 +30.0
PR IF. An N
+10.0 _ 0.108 | - +20.0
. +10.0

«0.0

Press “SAVE” to save the configuration

! Note: The changes will take effect only after restarting the SNA.

In the case to changing the DNS and Gateway parameters, by pressing 'NONE' it is set a null
value. The configuration without the DNS and Gateway is the default one and is recommended to
use the SNA connected to a PC via a cross cable.
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10.4 - No LAN, PC on DHCP mode, SNA connected to PC via cross cable

If your PC is set to DHCP and does not detect a DHCP server able to assign an IP address, for
example if it is connected via a cross cable to SNA, Windows acts giving the PC an IP address
with the type 169.254.xy, with Net Mask 255.255.0.0.

Additional documentation could be found searching for "APIPA (Automatic Private IP Addressing)

on the Web.

SNA 3500

[P 169.2541.2
MNetMask: 25525500
Gateway. -none-

DNS: -none-

DHCF

10.5 - No LAN, PC with static IP, SNA connected to PC via cross cable (default)

In this case you must set on SNA an IP address that is in the same subnet than the PC

SMNA 3500

. IP- 192.168.1.3
Static [P-192.166.1.2 Netmask: 255255 255.0

Gateway: -none-
DNS: -none-

10.6 - Configuring with LAN
In this case it must be set on SNA the IP address, NetMask, Gateway and DNS provided by your
network administrator.

SNA 3500

Valid IP Address

STATICIP or
DHCP

10.7 - Running SNA3500 software

¢ Run the SNA3500 software from the list of programs, if present, or from the desktop
shortcut (if necessary verify correspondence between the PC and SNA IP addresses)
e You'll see a startup screen to select the normal operating mode or demo: click the LAN

mode and press START
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i _ELAD SNA 305_()

CONNECTIONS

© LAN Mode @® DEMO mode

Instrument IP address

192.168.10.108

You will see the initial screen of the program (the buttons and arrows on the screen can
be selected only with the mouse)

[EM ELAD SNA3050 - Ver. 1.05

ELAD SNA3050 Scalar Network Analyzer S AORENERT SORCE T

m 475.250MHz -1.27dB

750MHz -4.31dB
0 8 B
8 -4.32
eas 1. 469.000M BdB
5 Meas 1. 476.500MHz -1.32dB

FUNCTION

4 s
W 2w
¥ ¥

Factory Preset

D =2
e 22

SNAS3500 will display "REMOTE CONTROL"; until the software is open, you cannot bring
back the SNA3550 in stand-alone mode by pressing the "LOCAL"

e B
‘H‘I

-60.0 ¥ -40.10

-7,

0 TERT 250, 000THz  STO0F SO0, 0o0fHz 20 -0
Eﬂ? CAL =W F

ExD1

Once you close the program, to return to stand-alone mode, press “LOCAL" on SNA3500
(the text "REMOTE CONTROL" will disappear ).
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11 - PC Software Mode

In this chapter we will describe in detail the various menus of the GUI software.

11.1 - MEAS 1 Menu

Allocation of measure 1:

. ELAD SNA3050 - Ver. 1.0!

ELAD SNA3050 Scalar Network Analyzer A ASRENERT SO RS

0MHz -1.27dB

MEASURE 1

Forward B Offset dB: 0.0
D External Det. 1 E

£ o

QOEE

S CIANE)
Boocan
oooo

e e

F1: Set to Measure 1 the reading of the direct power

F2: Set to Measure 1 the reading of EXD1 (if connected)

F3: Disable measure 1

F5:. Set an offset to the measure of direct power. Enter the value using the keypad on
the software or the numeric keypad of the PC.

e F6: Set an offset to the measure of EXD1. Enter the value using the keypad on the
software or the numeric keypad of the PC.
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11.2 - MEAS 2 Menu

Allocation of measure 2:

'[EM ELAD SNA3050 - Ver. 1.0

MEASURE 2

E Reflected
B External Det. 2

=

Data
208 o
. (4] 5 |6 Jro]
Doooom

F1: Set to Measure 2 the reading of the reflected power

F2: Set to Measure 2 the reading of EXD2 (if connected)

F3: Disable measure 2

F5: Set an offset to the measure of the reflected power. Enter the value using the
keypad on the software or the numeric keypad of the PC.

F6: Set an offset to the measure of EXD2. Enter the value using the keypad on the
software or the numeric keypad of the PC.
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11.3 - SCALE Menu

Setting parameters of the chart.
The function keys pane shows the selected measure. To select an alternative measure click on
n F7II .

. ELAD SNA3050 - Ver. 1.0!

ELAD SNA3050 Scalar Network Analyzer

SCALE Meas 2

10dB/div m Ref. Level
E 5dB/div D Ref. Position
0.2dB/div E Meas 1

E Autoscale SWR scale k

Ampl. Scale

o0

= Dooo
Boocao

50 J o J o 2

e F1: Set 10dB/division to the selected measure

o F2: Set 5dB/division to the selected measure

e If you want to set a different value of dB / div click F3 and enter the value using the
keypad of the software or the keypad. The value entered is saved and is recallable by
clicking the "F3"

o F4: Automatically changes the vertical scale factor in order to have maximum and
minimum value measured respectively the top and bottom of the graph

e F5: Assign the level associated with the reference position. Enter the value using the
keypad of the software or the keypad of the PC

e F6: Assign the reference position. Enter the value (0 to 10) using the keypad of the
software or the keypad of the PC

e F7: Toggles the selected Measure 1 -> Measure 2 and vice versa.

e F8: Switches the SWR in dB scale and vice versa only if Measure 2 is selected and only
measures the reflected power.
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11.4 - DISPLAY Menu

Controls the display of the curves of the chart and sets the parameters for the "PASS / FAIL
Test".
You can choose whether to store data and run tests to measure or both.

MEASUREMENT SOURCE MARKERS
475.250MHz -1.27dB
4

o
Memory Test Disabled

Data and Memory Tolerance: 5 dB
g Data -> Memory B Meas 1

Test Tolerance 5 dB
a
<45 -6 Jrao]
m BB EE
a0o

F1: Set it to display only the current reading of the measure

F2: Set it to display only the stored measurement

F3: Sets the simultaneous display of the current measure and the stored measure

F4: Save the current measure.

F5: View a trace obtained as a difference (in dB) between the current and the stored

measure.

e F6: Enable / disable the PASS / FAIL test on the whole extent or only on the active marker
(in sequence "Test on Mem / Test on Mk / Test Disabled")

e F7: Set the threshold for the feature PASS / FAIL Test

e F8: Toggles the selection of the measure, Meas1 -> Meas2 and vice versa.

11.4.1 PASS/FAIL Test

11.4.1.1 Tests on the full extent

The test will return PASS result if the current reading for each frequency is in the range
(measure stored) + / - (threshold of tolerance). Otherwise the results will be [ESll

11.4.1.2 Testing the marker

The test results will return PASS if the frequencies in which markers are positioned the
current reading is in the range (measure stored) + / - (threshold of tolerance). Otherwise the
results will bei
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11.5 - FREQ Menu

Setting the frequency range of the measure.

To set a parameter, click the corresponding button and enter the value using the keypad on the
software or the keypad of the PC.

. ELAD SNA3050 - Ver, 1.05

ELAD SNA3050 Scalar Network Analyzer

476.500MHz -
47

Start Freq. uTnny

g E GHz Factory Preset
B 15 -6 a0 S
ESER Kz
(1 = J a2 O

F1: Sets the initial frequency of the measure
F2: Sets the final frequency of the measure
F3: Set the amplitude of the frequency range
F4: Sets the center frequency of the measure
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11.6 - SWEEP Menu

Scan parameters.

[EM £0AD SNA3050 - Ver. 1.05

ELAD SNA3050 Scalar Network Analyzer RS

-1.27d8

High Speed
Enable CW

e F1: Select the linear scale for the frequency axis

e F2: Select the logarithmic scale for the frequency axis

e F3: Switches the mode of high-speed scanning / low frequency resolution (201 points) or
low speed / high frequency resolution (801 points)

e F4: Enable / Disable mode CW (Continuous Wave) @ single frequency. In CW mode the
instrument generates an unmodulated carrier with fixed frequency.
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11.7 - RX ATTENUATION Menu

Allows you to select the input attenuation of the RF IN port.
It would be possible to insert attenuation from 0 to 31 dB in 1 dB steps.

| [EM £LAD SNA3050 - Ver. 105

ELAD SNA3050 Scalar Network Analyzer AR —re e

RX Attenuation

B 10d8 m No Comp.

20d8B Std Meas Corr.
5dB Conversion loss

RX Atten R

= Dooo
Boocao
oEEo

F1: Sets 0 dB attenuation

F2: Sets 10 dB attenuation

F3: Sets 20 dB attenuation

If you wish to have a different attenuation value, click F4 and enter the desired value

using the keypad on the software or the keypad of the PC. The value entered is saved

and will be opened by clicking on F4

e F5: Enable the compensation of the attenuation in the reading of the measure. Measure
displayed = measure read + inserted attenuation

e F6: Disable the compensation of the attenuation in the reading of the measure. Measure
displayed = measure read

e F7: Use this setting if there are no conversions in frequency (frequency generated equal
to the frequency applied to RF IN)

e F8: Use this setting to measure the loss / gain of converting a circuit with frequency

conversion (e.g. mixer)
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11.8 - POWER Menu

Set the output level on RF OUT. The minimum output level is -26 dBm, the maximum level is 5
dBm (only when the ext. detector D04 is connected).

B £LAD SNA3050 - Ver. 105

ELAD SNA3050 Scalar Network Analyzer

MEASUREMENT SOURCE

POWER

0 dBm

E -10 dBm
-20 dBm
-22 dBm

aaaa

oEoo
Booaao
oEEo

F1: Set an output level of 0 dBm (107 dBuV)
F2: Set an output level of 10 dBm (97 dBpV)
F3: Set an output level of 20 dBm (87 dBpV)

MARKERS

m 475.250MHz -1

UTILITYy

Factory Preset

If you wish to have a different output level click F4 and enter the desired value using the

keypad on the software or the keypad of the PC.
F5: Toggles dBm to dBpV and vice versa

-51-



EEEE
AL L L L] g

ELAD®

11.9 - MARKERS Menu

I . ELAD SNA3050 - Ver. 1.0:

ELAD SNA3050 Scalar Network Analyzer

ez
m 480. 1875MHz

Delta Marker D Marker Order

E Math on Marker B Function Order
g Mk on screen dis. g

Marker Freq.

DO -
e BB -
Dooao.-
OEEo-

The menu is recalled by clicking on one of the keys of the box MARKERS.

e F1: Moves the center frequency at the same frequency of the active marker, leaving span
the same

e F2: Allows you to make measures (frequency and amplitude) between marker 1 and the
active marker. The result is displayed in the lower left of the chart; you can activate more
Delta Marker

e F3: Allows you to automatically extract the -3dB bandwidth (or-6dB,-30dB or other value)
of a filter or an amplifier. For proper operation must be active at least 3 markers and the
frequency span must be large enough.

Math On Marker @

Extract BW

ST o

-30dB

e F4: Enable / Disable the display of marker values on the chart. The values are always
visible in the Markers pane.

e F5: Automatically moves the active marker on the point of maximum gain

e F6: Place the viewing written on the chart ordered by number of markers

e F7: Place the viewing written on the chart ordered by track: measure 1 to the left and
measure 2 to the right
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11.10 - CAL Menu

For details see chapter “PC BASED measurements” — Calibration.
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(M £LAD SNA3050 - Ver. 105 ‘ ‘

ELAD SNA3050 Scalar Network Analyzer

MEASUREMENT

[ vens Y uscmey

CALIBRATION

E Cal. Forward

S
Reset

7 J utn J won o2

= Dooo
oDeo
| OoEao

Factory Preset

k J

e F1: Start calibration or direct measurement of EXD1 if this is selected
e F2: Start the calibration of the measurement of reflected or EXD2 if this is selected

o F3: Delete all calibrations previously carried out
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11.11 - SAVE Menu

Print Plot
B2 e

e F1: Save the current setup in the database. This opens the Save Setup. Select the setup
you want to change by applying the current settings in the Setup panel, or click on "Save
As New Setup" to create a new preset

 Save Setup B @

Setup

Factog Preset |
i

Name
Fitter 470MHz

II

Note

Save As New
Setup

Modify Selected ] [

Delete Selected ’

I
I
|Expo|tAsHIe‘ ’ Transfer } [ CLOSE "
I

- “Modify Selected”: Changing the setup selected in the setup panel
- “Save As New Setup”: Adds a new setup in the database

- “Delete Selected”: Delete the setup selected in the setup panel

- “Export As File”: Save the setup to a .stp file format

- “Transfer”: Allow to transfer to SNA a .stp setup file

- “CLOSE”: Close the window

e F2: Save the chart to an image. The available formats are jpg, png, and bmp.
e F3: Opens a print preview that allows you to print out the chart
e F4: Creates a report. For details see chapter “PC BASED measurements” — Generating a

report.
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11.12 - PRESET Menu

{[EM £L4D SNA3050 - Ver, 1.05.

ELAD SNA3050 Scalar Network Analyzer

MEASUREMENT

PRESET

Load from Local
g Load from Remote g

Data
4] 5] 6 fro]
< DoEom
2 & & D

[ Load Setup @ .
,-S_“P— . Setup Management ; ‘ E .

(Fier 470MHz

.
SwrMessung TetraBOS stp Add to instrument
SwrMessung4mBOS stp
FullSpan stp
Entkopplung TetraKoppler.stp

S

Save To PC

Note
Factory Preset

APPLY

DELETE |
ﬂ ‘ Load From File ' \ Load ] l Cancel ] |

e F1: Allows to load a setup .stp file #zom the PC database:
o “Load “:Apply the setup select d in the Setup panel
o “Load From File”: Loads a setUp .stp file
o “Cancel”: Close the form

e F2: Load a setup .stp file saved in SNA; pane displays the setup saved on SN
o “Add to instrument”: Allows to select a .stp setup file and to transfer it to ENA
o “Save To PC”: Transfer a .stp setup file from SNA to PC

o “Apply”: Applies to PC the setup selected on the right panel. In this case setup is not saved
both on database and on .stp file.

o “DELETE”: Removes from SNA the selected setup
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11.13 - SYSTEM Menu

[EM £04D SNA3050 - Ver. 1.05

. [
D File Manager

About

11.13.1 F1: Color Setup menu

Open a window to change the colors of the tracks both on screen and for printing.

Color Setup ’ [é -
Display Color Setup Print/Save Color Setup L}
Meas1 || REIES v Meas 1 | Blue v
Meas 2 Cyan v Meas 2 | Green v

Meas 1 Mem |} Goldenrod v Meas 1 Mem |l DarkSlateBlu v
Meas 2 Mem "I LightSteelBlu v Meas 2Mem | OliveDrab ~

Meas 1 Ref Khaki - Meas 1 Ref | DarkCyan ~
Meas 2 Ref | DodgerBlue ~ Meas 2 Ref LightGreen +

[7] Use Image Background

Background |l Black v Background White s

Grid | DimGray ~ Grd | Black v
Notes | Lime v Notes | Black v

In the left panel you can set the colors for the software displaying. In the right panel you can set
the colors when saving as a picture, reports and printing.

Using the option "Use Background Image" a custom background an image will be used on the
chart.
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11.13.2 F2: Network Analyzer Mode
Open a menu to work in Network Analyzer Mode

11.13.3 F5: Fw Update (firmware update) Menu
Open a window to select the folder containing the firmware update previously downloaded.

11.13.4 F6: File Manager Menu
Open a window displaying the setup stored in the SNA memory. It allows save on PC and delete
operations.

11.13.5 F8: About

Displays information about the software version, serial number of the connected device, firmware
version of SNA and of the other components (DSP Encoder).
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12 - PC - Based measurements

In this chapter you will learn how to make simple measurements with the SNA3500 controlled
through the software.

12.1 - Loading preset from database

Setup

Factory Preset
Fiter 470MHz

Factory Preset

Load From File ’

To load a setup saved on local database click on the "PRESET"and then "F1" Load from Local.
This opens the "Load Setup ". In this window, select a setup in the top panel and click the button
"Load" to apply the selected setup or click on "Load From File" to load a previously saved setup
file
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12.2 - Changing the Frequency range

If the frequency range of the preset is not what you like, you can change it. Click on the "FREQ"
to access the menu to set the frequency.

_
[EM £LAD SNA3050 - Ver. 1.05

ELAD SNA3050 Scalar Network Analyzer

Start Freq. 150 000 MH> UTILITY
45 ( i

o_gooo-
EQ muz

. mggg-kﬂz
. t:ll::ll:J-m

e Click on “F1” Start to modify the start frequency

e Then enter the desired value using the keypad or the keypad of the software on your PC.

¢ In a similar way you can change the end frequency ("F2 " Stop) or the center frequency
("F4" Center) and the magnitude of range ("F3" Span)

-59-



ELAD
12.3 - Calibration

For maximum measurement accuracy, you should calibrate the instrument using the cables that
will be used in the measurement. To calibrate the instrument proceed as follows:

e Click “CAL” on the “UTILITY” panel.

. ELAD SNA3050 - Ver. 1.0:

ELAD SNA3050 Scalar Network Analyzer S ASOREIENE

CALIBRATION

* Cal. Forward
E Cal. Reflected

Reset

uTnny

aaen

= oooo
Dooao

101 J s J = J Fa2

12.3.1 Direct power measure calibration

To calibrate the direct measurement, click on the button "F1 " Cal. Forward.

| ELAD SNA3050 - Vi

ELAD SNA3050 Scalar Network Analyzer S ACIENET

CALIBRATION

Cal. Forward

| F2 I Cal. Reflected
|

e Connect the cables used for measuring, the output and input RF IN and RF OUT and
click "OK" when ready. The direct measurement curve (yellow) moves to the line at 0 dB
and the CAL text on a green background appears in the lower left corner of the chart.
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ELAD SNA3050 Scalar Network Analyzer — T SR

CALIBRATION

Cal. Forward
a Cal. Reflected

Reset

12.3.2 Reflected power measure calibration

To calibrate the reflected power measure, click on “F2” Cal Reflected.

CALIBRATION

Cal. Forward

24 5 B
BP.Y, ] I S (S I, | SO - NS " M) W—

e Leave open the RF OUT port, then click “OPEN”

5 ] -6 Jrao]
ez Juso J eas |

e Connect the short connector to RF OUT then click “SHORT”

e Click on “DONE CAL.” To save calibration
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- ELAD SNA3050 - Ver. 1.0:

ELAD SNA3050 Scalar Network Analyzer

m Cal. Forward

Cal. Reflected

Reset

Uty

The curve of the reflected measure (blue) moves to the line at 0 dB and a green the CAL text on a
green background appears in the lower right corner of the chart.

12.3.3 Calibration Status

The written to the lower left and lower right corners of the graph, describe the status of

calibration, respectively of Measure 1 and Measure 2.

e CAL: The measure is calibrated

o -: The measure is not calibrated, a calibration was not performed or the setup of the
instrument was changed after calibration.

e CAL?: The measure is calibrated and the instrument setup has not changed. However, the
SNA has been turned off and on again so it is recommended to repeat the calibration.

Note:

If the measure is performed using cables with a significant length respect to the wave length, it is
recommended to connect directly (or in the shortest way using max. one adapter) the input of the
device under test (DUT) to the RF OUT port and to connect the longest connection between the
output of the DUT and the RF IN port of SNA.
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12.4 - Marker positioning
The setup also includes the placement of the marker, but you can change its position.

| ELAD SNA3050

ELAD SNA3050 Scalar Network Analyzer

B Mk -> Center E Mk on Peak
E Delta Marker B Marker Order

Math on Marker Function Order
Mk on screen dis. m

Marker Freq.
20 B G o
= QQHHZ
SR
Q (100 J ven = ra2 U

First click on “MK1” ... “MK8” to activate a marker.

When the marker is active and selected, the corresponding button turns green and you can place
a point on the curve by clicking on the chart When a marker is active (that appears on the chart)
but not selected, the corresponding button turns blue.

Alternatively you can enter the frequency at which you want to place the marker with the number
keys on the software in the "Marker Freq."or the numeric keypad on the PC. In this case, the
marker will be placed at a frequency as close as possible to the one you entered.

To deactivate a marker, click the corresponding button to select it (the button turns green) and
click again to disable it (the button turns gray).
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12.5 - Generating a report

To generate a report with the results of a measure click on the button "SAVE" and then "F4"
report. A window appears where some parameters could be set:

f | ELAD SNA3050 - | Report Parameters = ‘_
Report Title

ELAD SNA3050 Scalar Network Analyzer |

Report Sub-Title
Report Sub+itle

Graphics

Take Screenshot v

Markers
Cument Measurement v

Report Note
Test Note

(4] 5 ] 6 Jrio

oo
(oo | |

Co]

To obtain a report of the current measure:

e You can customize the report by entering the title (Title Report) and subtitle (Report Sub-
Title) that will be re-proposed in following saves. It is also possible to place notes as
desired (Report Note).

¢ Inthe Graphics combo box select "Take Screenshot”, in Markers combo box select
"Current Measurement".

e By clicking on "OK" the report is generated and opened with the report viewer of
Windows. Using this component you can also save the report to Word, Excel or Acrobat
(PDF).

¢ If you want to get the report of a measurement made previously and stored in the
instrument, in the combo box Graphics select "From File " and in the Markers combo box
select "From File". Click on "From Instrument" in the combo box Graphics and select the
file saved, then click "Load".Follow the same procedure for the box Markers and then
click OK. If the file is saved on a USB key, select the file by clicking on "Browse Local”.

SBaud w

SNA-3050 REPORT
Report Sub-ttle
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12.6 - Using external detectors

Using the external detector EXD1 EXD2 you can get a dynamic measure up to 80 dB (75 dB in
case of attenuation measures) for frequencies from 100kHz to 470MHz.

Connect an external detector to the "EXD1"("EXD2") on the rear panel. Wait for the data load of
the detector (about 20 seconds). When the upload is finished writing EXD1 (EXD2) appears in the
chart at the bottom center.

[EM ELAD SNA3050 - Ver. 10!

ELAD SNA3050 Scalar Network Analyzer

dB

MEASURE 1

Forward Offset dB: 0.0

Filter 470MHz

If SNA is turned on with an external detector connected, and the setup provides for their use, the
external detector is automatically selected. Otherwise, if you want to use the EXD1 (EXD2), click
on the "MEAS 1" ("MEAS 2" ) then "F3" EXD1 ("F3" EXD2).

Now you can calibrate the measure. Click on “CAL” then on “EXD1” (“EXD2”)

BB £L4D SNA3050 - Ver. 1.05 N

ELAD SNA3050 Scalar Network Analyzer

CALIBRATION

k Cal. Ext 1
E Cal Reflected

Reset

uTILITy

-50

80
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If you are planning a direct measure of the power, connect the external detector to the RF OUT

connector and then click "OK " when ready.

ELAD SNA3050 Scalar Network Analyzer

External Detector 1 Calibration

Connect EXD1 direct to RF OUT.
Click OK when ready

Uty

Filter 470MHz

s I e

The yellow curve (blue) moves to the line at 0 dB and CAL text appears on a green background in
the lower left (right) of the chart.
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13 - Using PC Software to load data from SNA
13.1 - Generating a report

Using the software it is possible to generate reports containing data stored on SNA. Before
proceeding, make sure you have saved data on SNA (See Saving Measure)
Enter the SAVE menu clicking on the "F4"Report:

Report Title
SNA-3050 REPORT)

Report Sub-Title
Report Sub+itle

Graphics
Take Screenshot -

Markers
Current Measurement

Report Note
Test Note

OK CANCEL

You can customize the report by entering the title (Title Report) and subtitle (Report Sub-

Title) that will be re-proposed in following saves. It is also possible to place notes as

desired (Report Note).

e Choose on the combo box “Graphics” the option “From file”.

e Click "Browse local ..." if you want a screen-shot of the chart saved on your PC (or on a
USB key connected to the PC).

e Click on "From instrument" if you want a screen-shot saved in SNA memory (save
destination ftp)

e Choose in the combo box “Markers” the option “From file”.

e Click “Browse local...” if you want a marker table saved on your PC (or on a USB key
connected to the PC).

e Click on “From instrument” if you want a marker table saved in SNA memory (save
destination ftp)

e Click OK to generate the report.
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14 - Examples of practical use

14.1 - Prepare a setup on PC and then upload it to SNA

e Assign the two tracks MEAS 1 (MEAS 2) to read the measurement of direct (reflected) or
via EXD1 (EXD2). If you want to display a single measure you can exclude the other

Filter 470MHz

e Set the frequency range for measuring

e Set POWER and RX parameters: these parameters are connected to the type of DUT and
the measurement to be performed (determine before the acceptable input and output
levels of the DUT).

e Adjust the parameters of the chart (menu SCALE) for optimal viewing of the curves

e Place the markers. The SNA on standalone mode support (for reasons of space) only 4
markers, but in PC-based mode 8 markers are available. For this reason on SNA will be
considered only the first 4 active markers. For example, if on the SWPC you’ve activated
all markers, the markers displayed on SNA will be only MK1-MK4.

e Once you have an Optimal setup for the measure, save it in the local database. Click
"SAVE" and then F1 "Setup", then proceed as explained in Save Menu
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setp

Factory Presst
Fiter 470MHz

Name
Factory Preset

Note
Factory Preset

’ Save As New
Modify Selected ‘ ‘ Setip 4 [ Delete Selected }

i Export As File ]

[
467.750MHz -4.29dB
p
m 480.1875MHz -4.
46
:

Uty

Filter 470MHz

Click "Save As New Setup" to add a new setup in the database, or select a setup in the
"Setup" pane. Click "Modify Selected" to change a previously saved setup

ELAD SNA3050 Scalar Network Analyz Setup

Fiter 470MHz

Name
Factory Preset

Save New Setup

Name

Test DUT1

Note
Test DUT1

Filter 470MHz

Write a setup name and then click on OK. The setup will be saved on the database.
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Setup

Factory Preset
| Fitter 470MHz

Name
Test DUT1

Note
Test DUT1

: Save As New
Modify Selected J k Setup q ‘ Delete Selected ’

Export As File l

Now it is necessary to export the setup in a .stp file. Click on “Export As File”:

ELAD SNA3050 Scalar Netwc

» SNASETUP ~ [ 4 ||[ Search sna seTup

Organize v New folder

»{ Favorites Date modified
Bl Desktop

No items match your search.

& Downloads

= Recent Places L
LOCAL_PRJ
LOCAL_PROD

4 Libraries
| Documents
@l LOCAL_PRJ
@) LOCAL_PROD

& Music

[&=] Pictures
|~ v

- o«

File name:  DUTY|

Save as type: [stp files (*.stp)

“ Hide Folders

Then transfer the file to SNA. In the Save Setup window click on Transfer and select the
file you just saved
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» SNASETUP

Organize v New folder

2 Name Date modified Type

{ Favorites
Bl Desktop =] DUTLstp
& Downloads

6/14/201110:19 AM  STP File

= Recent Places
LOCAL_PRJ
LOCAL_PROD

9 Libraries
| Documents
]l LOCAL_PRJ
@l LOCAL_PROD
& Music
b= Pictures

B videos

~ <«

File name: DUTL.stp v ’stp files (*.stp)

ELAD SNA3050 -
ELAD SNA3050 Scalar Network Analyzer
a8 FORWARD 10dB/d Setup i
R | Factory Preset
4 | Fitter 470MHz

[ Test DUTT

Test DUT1

Note
JTest DUT1

Message Uty

Test DUT1

File: C:\Users\ELAD-UT82\Desktop\SNA SETUP\DUT1.stp

{ L) ‘Transferccmpleted.

Now the file (TestDUT.stp on image below) has been saved on SNA memory and could be
recalled from Preset menu (after closing the PC software).

e 1]
W RFL
=I5]
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15 - SNA firmware update

Using the PC software you can upgrade the SNA firmware. To proceed with the upgrade:

e Click on “SYSTEM” then on “F5” Fw Update

-—ELAD SNA3050 - Ver. 1.05

ELAD SNA3050 Scalar Network Analyzer AL SOURCE RS

. 5625MHz -

!7 k Fw Update

g File Manager

e You are prompted to select the folder containing the update files:

Select firmware update folder

* s Libraries

» & ELAD-UT82

- /% Computer
'?H Network

. [E8 Control Panel

*| Recycle Bin

miniVNA230

SNA SETUP

sna_update_2.07
Graphics

-

[ 0&_” Cancel ]

e Once you select the folder the update proceed by copying the files on SNA.
e Press OK and restart SNA software
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ELAD SNA3050 Scalar Network Analyzer RS

463.5625MHz
MEAS 1 R!

g Fw Update
E File Manager

Credits

Windows 2000, Windows XP, Windows Vista and Windows 7 are trademarks of Microsoft
Corporation

USB 2.0 is a trademark of USB IF

ELAD is a registered mark of ELAD Srl - Italy
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