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Introduction =/

| had always wanted a spectrum analyzer for my home lab

| prefer stand-alone instruments to PC connected instruments
— Computers, OSs, and support software always become obsolete
- Stand-alone instruments if done well are easier to use

= The price, performance, size, and weight of the latest generation of spectrum analyzers makes
them a far more attractive option than used gear.

- Most used gear today is overpriced, of questionable origin, unknown functionality, and dubious reliability
= The network analyzer seemed like an attractive option
= So farlam impressed with the spectrum analyzer, but disappointed with the network analyzer
* The hardware seems good, almost all of the issues could be fixed with firmware updates

= | am going to show you the issues | have had, and suggest how | think they should be addressed
and otherimprovements made

= | hope Siglent s listening, with some firmware updates they can turn into a winner
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Siglent SVA1015X
Spectrum/Network Analyzer

= The Siglent SVA1015Xis a 9 KHz to 1.5 GHz Spectrum Analyzer ($1395)
- The 5 MHz to 1.5 GHz tracking generator option is included
- Bandwidths from 1 Hz to 1 MHz in a 1-3-10 sequence

= TheVector Network Analyzer Option ($609)

- S11 & S21 from 10 MHz to 1.5 GHz with 5 MHz minimum span

30 meter (10.1-10.15 MHz) to 23 centimeters (1.24-1.3 GHz) HAM Bands
- Afixed 751 linearly spaced frequency points
- Output power is fixed at o dBm

= Distance to Fault Option ($289)
- o0.1mresolution

= Advanced Measurement Kit ($419)
- Adds a waterfall display & a few simple measurements

= ASK/FSK Modulation Analysis ($329)
= AM/FM Modulation Analysis ($329)

= EMI Measurements ($449) —
- Adds 200 Hz, g KHz, & 120 KHz bandwidths, and a Quasi-Peak detector 3
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SVA1015X Network Analyzer Option

GOOD

= S, works great for characterizing the gain

and phase of passive devices such as filters

and attenuators

S,, can work with amplifiers with the
judicious use of external attenuators

= BothS_, andS,, calibrations work through
attenuators
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- fixed with firmware updates

B

AD

The measurement reference planeis
behind the calibration plane and cannot be
moved (S,,)

Thereis no adgustable delay parameter for
the through (S,,)

There are no user calibration kits or
editable calibration parameters

S,, only allows for 1 Siglen_t and 2 Keysight
male N connector calibration kits

S,, does not work for many amplifiers
- odBm output level too high for many
amplifiers

The cumbersome file system and it's ill
conceived user interface truly suck!!!

Crashes that require power cycling to reset




The Good:
Passive Filter Examples

* 240 MHz High Pass
* 755 MHz Low Pass




SIGLENT

Ref Level
-50.00

Scale
10.00

240 MHz High Pass Filter

2019-03-18 2217 e
. Marker M1 10.000000 MHz -98.079 dB
H L3 M2 1500000000 GHz | -0.U594 dB
3 M3 536 466667 MHz | -0 1652 dB?
S5 M4 240 453333 MHz | -4 9624 dB
200
-30.0
<400
50.0
£0.0
70.0
800
800
Start  10.000000 MHz Frequency Stop 1.500000000 GHz
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-500m

-1.00

-1.50

200

250

300

Meas SIGLENT
Meas
S11
Format 21
Log Mag Data
Callbration
Ref Level
-1.000
Scale
500.0m
Local

S 2 1 ]| ‘
——— )
ChrisGrossman.com
2019-03-18 22:23 o=
e Amplitude
Marker M1 10.000000 MHz -86.203 dB
M2  1.500000000 GHz  -0.0636 dB
M3 536466667 MHz | -0.1659 dB Auto Scale
M4 240 453333 MHz | -4 9654 dB
Ref Level
-1.00dB
3 4 Scale/Div
0.50 dB
4
2 b
Start  10.000000 MHz Frequency Stop  1.500000000 GHz Local




SIGLENT

Phase

s21
Data

Ref Level
0.000

Scale
36.00
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2019-03-18 22217
Marker M1

9.4752 °

M2
3 M3
M4

-1.1736 k°
93557 °
-51045°

Frequency

1.500000000 GHz

240 MHz High Pass Filter
S,, phase & Group

Delay

Meas SIGLENT
6.30u
Meas
s11 m Group 5.60u
Delay
Format 21
4.50u
Phase Data
Callbration i
3.50u
2.80u
Ref Level
2.800
2.10u
Scale
70 1.40u
7000
5.93e-21
~7oon ULl
Local

— J
ChrisGrossman.com

2019-03-18 22:21 B~

Amplitude
Marker M1 10.000000 MHz _2.5439 us

M2  1.500000000 GHz = 499.20 ns
M3 536466667 MHz 44297 ns Auto Scale
M4 240453333 MHz = 4.9061 us
Ref Level
280us
Scale/Div
700.00 ns
4
4
Frequency Stop 1.500000000 GHz Local




240 MHz High Pass Filter S,, & |S.,|

ChrisGrossman.com

SIGLENT 2019-03-18 22:16 A= SIGLENT 2019-03-18 22:17 =
Marker Meas
Marker M1  10.000000 MHz 64090mQ 244800 38.961nH Marker M1 10.000000 MHz -98.079 dB
000
M2 1500000000 GHz 368180 -10.7690 9.8523 pF * M2 1.500000000 GHz | 0.0594 dB
- M3 536466667 MHz 545720 267.34m0 79313pH  Select Marker 3 M3 536.466667 MHz -0.1652 dB Meas
Smith M4  240453333MHz 341080 826020 BO0130pF 1 | 2 | 3 [ENJ LogMag Gen M4 240453333 MHz | 49624 dB st
RjX e S
st i X Select Trace  S21 Format
£ % -20.0
Data 4 Data Log Mag
/ Hormaai . Callbration
{ \
{
¥ | 40.0
il i
P i Delta
‘ 50.0
! Ref Level
off -50.00 60.0
Scal Scale
o / 10.00 70.0
1.000 g All Off
. p
- 800
800
o e 2 ; Start  10.000000 MHz Frequency Stop 1.500000000 CHz Local
Start  10.000000 MHz Frequency Stop 1.500000000 GHz Local
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240 MHz High Pass Filter VSWR g

ChrisGrossman.com

2019-03-18 22:13 H= 2019-03-18 22:12 =
SIGLENT Amplitude SIGLENT o Amplitude
Marker Marker
VNA ot VNA 200
Auto Scale Auto Scale
SWR 1.0 SWR 1.90
s11 Ref Level s Ref Level
81.0 180
Data 1.00 us Data 1.00 us
710 Scale/Div 170 Scale/Div
10.00 us 100.00 ns
610 1.60
510 150
Ref Level Ref Level
1.000 NG
41.0 140
Scale Scale
10.00 o K10 Dt 130
210 120
1.0 110
1.00 1.00
Start 10.000000 MHz Frequency Stop 1.500000000 GHz Local Start 10.000000 MHz Frequency Stop 1.500000000 GHz Local
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SIGLENT

VNA
VNA

Log Mag

s21
Data

Ref Level
-40.00

Scale
10.00

-10.0

200

-30.0

700

755

MHz Low Pass

800

2019-03-18 22:29 H=
Marker M1 772.880000 MHz -3.0231 dB
M2  755.000000 MHz -0.5337 dB
2 M3 10.000000 MHz | -0.0675 dB
> A M4 989426667 MHz  -50.323 dB
Start 10.000000 MHz
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Frequency Stop 1.500000000 GHz

Filter

Amplitude

Auto Scale

Ref Level
-40.00 dB

Scale/Div
10.00 dB

Local

SIGLENT

Data

Ref Level
0.000

Scale
100.0m

S21

2019-03-18 22:31

ChrisGrossman.com

A=

300m

800m

700m

800m

500m

400m

300m

200m

100m

, Marker M1 772.880000 MHz _706.31 mU
F 2 M2 755000000 MHz | 940.59 mU
M3 10.000000 MHz | 99581 mU
M4 989 426667 MHz | 3 0533 mU

4

&
Start  10.000000 MHz Frequency Stop 1.500000000 GHz

Meas

Meas
s

Format
Lin Mag

Calibration

Local

10




755 MHz Low Pass Filter
Delay

Phase of S,; & Group

SIGLENT 2019-03-18 22:29 : B
- Marker M1 772880000 MHz  -36334° -756.33°
VNA M2\, 4755000000 MHz 12893°| -707.11°
M3 1
Phase 144 M4
s21
108
Data
720
36.0
0.00
Ref Level
0.000
360
Scale
26.00 720
-108
144
180
Start 10.000000 MHz Frequency Stop 1.500000000 C—
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Meas

Meas

Format
Phase

Calibration

Local

Uncropped Phase
(no £180° limit)

VNA
VNA

Group
Delay

s21
Data

Ref Level
2.000

Scale
400.0m

SIGLENT

4.00u

3.60u

3.20u

2.80u

2.40u

2.00u

1.60u

1.20u

800n

400n

8.8%e-21

2019-03-18 22:30

Start

10.000000 MHz

Frequency

Stop

ChrisGrossman.com

H =

Hz 25695 us
KPR

I Tl
bl

1.500000000 GHz

Amplitude

Auto Scale

Ref Level
200us

Scale/Div
400.00 ns

Local
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SIGLENT

Scale
1.000
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685780 98056 Q
457150 151530
49.869 0 -702.18 mO
113750 352500

H=

20.192 nH
31944 nH
22 666 nF
45632 pF

Stop 1.500000000 GHz

MHz Low Pass Filter S;; &|S,,|

Format

Log Mag

Phase

Group Delay

Smith

Polar

Lin Mag

SWR

Local

Marker M1

772.880000 MHz 648.56 mU

M2
M3
M4

989 426667 MHz | 968.77 mU

ChrisGrossman.com

Meas

Meas

Format
Lin Mag

Calibration

Local
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The Good:
High Gain Amplifier

* 0.1-500 MHz
* 45dB gain nominal
* 17 dBm maximum output power




Calibration Through 50dB of attenuation

SIGLENT 2019-03-31 18:12 : B ace SIGLENT 2019-03-31 18:03 B=
Marker M1 10.000000 MHz -287. 79 m® -287.79 m* - Marker M1 10.000000 MHz _ 1.0150 U
3154 M2 455013333 MHz 47462m° 47462 m* VNA M2 455013333 MHz | 988.89 mU
AM3 498653333MHz  83.142° 83142 | Num Of Traces M3 900.026667 MHz | 1.0020 U
Phase i 3R 298533333MHz  B2773°  82773" 2 Lin Mag e M4  1.351000000 GHz | 995.22 mU
M4 1351000000 GHz -1.8217° -18217° :
s21 Display s
Data wm Data Data
AVG 16 AVG 16
£30 Data—Mem e
| 2 2 3 4
Nl ol Wl s i )
0 | Average Number 1.00 | it gl M il
16
00 W -2 | 1AS (P | | | S
ol it
Ref Level I | il IR, | | Ref Level
o0 | | U i 700.0m
400 LN I it J d LA DN 300m
Scale :. Scale
1.000 | 50.00m B850m
-3.01
4.0
5.0
Start  10.000000 MHz Frequency Stop 1.500000000 GHz Local Start  10.000000 MHz Frequency Stop 1.500000000 GHz

* Through calibration Noise is about .03dB and 2° with 5odB of attenuation
* The total attenuation must be greater than the amplifier gain
* output poweris 0 dBm & maximum input power is 0 dBm
* Averaging is not used for calibration sweeps
oa01gchisarossman © 1T COUld greatly improve the results if it's use was available

Callbration

1-Port Cal

Response
Through

Clear

Cal Kit
F503ME

Local
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SIGLENT

Log Mag

s21
Data

AVG 16

Ref Level
3367

Scale
3.100
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430\

’” \

- \
7

500 MHz Amplifier Measurement

2019-03-31 18.07 A=

Marker M1 10.000000 MHz 46186 dB

3R
’ n ._'_-

N

M2 455013333 MHz | 46.080 dB
AM3 498653333 MHz -3.1492 dB
3R 228533333 MHz | 46.129dB
M4  1.351000000 GHz | 30.563 dB

>
w

-

L\ s
46.1dB
gain T
3dB bandwidth

* 40 dB of attenuation on input to keep out of compression
* 10 dB of attenuation on the output to protect the SVA1015X
 Since the amplifier can output +17 dBm

* |don't ever want the input to see more than +10 dBm (rated for +30 dBm)

-36.0

Matker SIGLENT
VNA
Select Marker
1 2 BEM 4 Phase
Select Trace gy
B Data
AVG 16
Normal
Delta
Ref Level
orf 0.000
Scale
All Off 3600
Local

2019-03-31 18:00 B=
Amplitude
m Marker M1 10.000000 MHz 179.78 ° 17978 °
F M2 455013333 MHz | 19.768° 19.768°
- _ AM3 498653333MHz  -240.36°  -240.36° Auto Scale
3R 228 533333 MHz 82.793 ° 82.793 °
M4  1.351000000 GHz -40.169 ° -400.17 °
Ref Level
3R b
i Scale/Div
I 3600 "
2
b 4 4
+
A3 ||
3
&
Start  10.000000 MHz Frequency Stop  1.500000000 oo

Uncropped Phase
(no #180° limit)
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The Bad:

S,, Calibration
& Reference Plane

* No user calibration kits
e (Calibration kits are not editable
» Reference plane is always behind the calibration plane
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Using the network analyzer to measure e
components =

= One of the reasons | bought this unit was to
characterize components | have or may buy
at RF frequencies

— Chinese SMAs are 18¢ to 25¢ in 1005 making them
cheap enough to be disposable fixtures

= | am using the reflection method here
— There are also shunt & series through methods
— lwill go into these more in a future video

The reference plane above about 100 MHz

needs to be here 17

approximately here and
can not be moved
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Female SMA Short

7 2019-03-10 22:33 a= T SIGLENT 2g 0 g sc o S Amplitude
. o Marker M1 10.000000 MHz 269.33mQ 149.49mQ 23791 nH - Marker M1 10.000000 MHz 179.79 ° 171979 *
VNA ) M2 496733333 MHz 32.495mQ 278990 893.88 pH VNA M2 496733333 MHz | 17368°| 17368°
S M3 1.037106667 GHz 69.708mQ 585180 898.02 pH 1-Port cal M3 1037106667 GHz  166.74° -193.26° Auto Scale
Smith P M4 1436476667 GHz 72865mQ 809260 B89665pH Phase Za M4 1.436426667 GHz 198.29°
R#jX - :
s1 Response s11 Ref Level
Data Through Data e 170.00
4/ 174 Scale/Div
200 o
172
‘I Clear
170
cal Kit Ref Level
170.0
F503ME
Scale
1.000
4
182
A
y 2 3 i "
Stagi 000 MHz Frequency Stop  1.500000000 GHz Start  10.000000 MHz Frequency Stop  1.500000000 Local
f 1} y |
— y |
y |
A short at the reference
lane should be a single C Tha cmauailakla cerb avbancimm
P : 9 The unavailable port extension o of GH
option would allow moving the
reference plane to correct this 18
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Female SMA Open

- =
e——
=
<.
= =
2019-03-19 2232 2019-03-19 22:39 -
WS calbration SIGLENT . Amplitude
Marker M1 10.000000 MHz -10739kQ  11323kQ  18.020 uH s Marker M1 10.000000 MHz 84284 m® 84284 m"
VNA ] M2 496733333MHz 295720 774620 41362fF VNA M2 496733333MHz | 7.4011°| 7.4011°
- M3 1037106667 GHz 527.21mQ 370770 41389 1F 1-Port Cal 4 M3 1037106667 GHz -15.281° -15281° Auto Scale
Smith M4 1436476667 GHz 681.76mQ 268410 412791F Piiass e M4 1436426667 GHz  -21300° | -21300°
R+X
s Response s1 Ref Level|
Data g Through Data -5.00 B
7.50 Scale/Div
250°
-10.0
Clear
125
Ccal Kit Ref Level
F503ME _La%
1.000 2500 -A17.5
200
225
>J~ =250
Start  10.000000 MHz Start  10.000000 MHz Frequency Stop  1.500000 Local

m —
Stop  1.500000000 GHz L‘

An open at the
reference plane should
be a single point here

The unavailable port extension option 22.50 of errorat 1.5 GHz

would allow moving the reference
plane to correct the phase error 19
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HI-Q 680pF

200V Capacitor

SIGLENT 2019-03-23 14:19 = Marker TV, =
Marker M1 11.986667 MHz 1.17310 20,9400 634.09 pF . i
- VNA 4 M2 97413333MHz 337.46mQ 25597mQ  41.820 pH {
E 8 M3 999.350000 MHz 39861mQ 305940 48723nH  Select Marker
Smith /’/_\J/J M4 1500000000 GHz 188880 480620 509%nH | 1 [N 3 | 4
RjX i
S11 Select Trace i o
Data B SORTING P
Normal
] Delta
off
All Off
'€ 1
frequency of ~97 MHz is
shown where the _ —
impedance plot crosses reference plane is minimal
the real access 33 ;
Start  10.000000 MHz Frequency Stop 1.500000000 GHz Local
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Murata 9.1uF 50V
Z5U Ceramic Capacitor
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SIGLENT 2019-03-23 14115 : Meas
Marker M1 11.986667 MHz -117.28 mQ 27497 mQ 3.6509 nH
VNA 4 M2 532493333MHz 24299mQ 136290 40734 nH
st M3 T999.360000 MHz 58751 mQ 269850 4.2976 nH
— 3/ M4 1500000000 GHz 17711Q 451910 47949nH [ueen
R+jX # :
S11 / i Format
v 1
Data ; Smith
Callbration

4‘
/
Scale El :
o~

1.000

frequency ~11 MHzis a

bit higher than the 8
MHz specification . —
reference plane is minimal
i 2 3 o
%s"lé“ﬁ 10.000000 MHz “ Frequency & Stop 1.500000000 GHz Local
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3.9pF Ceramic

Capacitor 1in Glass -

—re——t" J
ChrisGrossman.com
SIGLENT 2019-03-23 14:21 = — P
Marker M1 11 986667 MHz 166650 23371kQ 56813 pF omu e
VNA M2 582160000 MHz 93524 mQ 463050 59040 pF ;
M3 1488093333 GHz 10286Q 36611 mQ 49043pH  Select Marker
Smith M4 1500000000 GHz 87767mQ 156380 16593rH | 1 | 2 [EN +
R#jX -
511 Y Select Trace
Data 7 : B
// Normal
f | Delta
i ] |
i 1
N i -
16! Ooff
L\
Scale / il'\
d 3 A / All Off
\ /
S i
X il
./f
The actual resonance is S \
. N 2 g
probably just below 1 GHz TEE e W | B
. . g indicated frequency
Start  10.000000 MHz Frequency Stop  1.500000000 GHz Local
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Allen Bradley

150Q Carbon Composition Resistor

SIGLENT

VMNA
Smith
R+jX
SN

o AP Data

Scale
1.000

These leads should
add inductance and
no more than 300fF of
capacitance
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2019-03-23 14:17

Marker M1 11.986667 MHz  162.380Q 7¥55.60 mQ
M2 532493333MHz 1481190 389920

M3 999360000 MHz 125990 -56.486 0

M4 1.5000[]00[}0__ GHz 102420 634840

3

Al #2

Start 10.000000 MHz Freque

R

10.033 nH
7.6654 pF
2.8194 pF
1.6713 pF

Format
Smith

Calibration

of this resistor
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Calibration
What needs to be fixed

ChrlsGrossman com

= Enable port extensions forS_, = Suggested Cal Kit Parameters

— To make Smith Chart usable - Load
= resistance — default: 50Q

= Enable “through” extensions .« time offset — default: 0 ps

forS,,
- Allows adjustment of the length

difference of the through cal and _ Short

DUT (device under test) )
= time offset - default: o ps

= Allow at least 3 user definable
& namable calibration kits - Open

_ = time offset — default: o ps
= Allow saving and recall of cal

kits in a text (XML) file (.cal) _ Through
Cal kit parameters in white are must have now * delay: default: 6o ps
Parameters in are lower priority

24
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The Bad:
The cumbersome file system
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csv data files only contain the parameter plotted (not all data)
multiple screens must be displayed and data saved to save all data
a default file name (CSVXX or PNGXX) comes up for every save
the keypad makes old flip phone keypads for texting look good
there is no way to enter user comments

25




B o G T T e N A

2019-04-14 12221 [ B
MarkerM1 755000000 MMz 136950 507380 41547 pF

TG SOURCE RF INPUT
PORT 1 PORT 2
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User Comment & File Name

ChrisGrossman.com

SIGLENT put the user comment here 2019-03-18 21:59 HF=

Meas
Marker
VNA . ieas
Log Mag 100 I s2 |
g 200 here to make room for PO N
Data the user comment Loy M
i Calibration
should be the
=~ modekl name:
SVA1015X
50.0
Ref Level
50.00
0.0
Scale
10.00 - \J}/ put_user_comment_here_2019-03-18_21-59-23.CSV
" W put_user_comment_here_2019-03-18_21-59-28.png
ﬂwl“ W‘r\y put_user_comment_here_2019-03-18_21-59-33.5ta
1 Wﬁ“ V\W'
"I N ; il
-100 27

©2019 Chris Grossman Start  231.735427 MHz Frequency Stop  431.935616 MHz Local
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CSV Data File Header

Model number: Siglent SVA1015X
Software revision

Mode: S11 or S21

Date & Time

User Comment

Power On Date & Time

Internal Temperature

# Averages

Port (S11) or Through (S22)
Extension Time: o ps

Information Féizm

Output Power: 0 dBm
Measurement Bandwidth: 10 KHz
Number of Frequency Points: 751
Calibration Kit Name

Date & Time of Calibration

Internal Temperature at
Calibration

# Averages used for Cal

displayed measurement plot 28




S,; Data File Columns =
ChiisGrossman com
= Frequency = Resistance = Capacitance (blankif L)
= |S_,|linear = Reactance * Inductance (blank if C)
= Log(|S,,]) dB = |Z| Impedance = Marker Label

— Use of this additional column
" Phase of S " Phase angle of Z is preferable & more versatile

to putting this in the header

" Real(512) » Conductance - Leave entry blank for no
= Imaginary(511) = Susceptance marker
= SWR = |Y| Admittance

» Phase Angle of Y displayed measurement plot

29
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S,, Data File Columns E;;;:fém

= Frequency

= |S,,|linear

* Log(|S,,|)dB

* Cropped (+180° limits) Phase of S_,
* Uncropped Phase of S,

= Group Delay

* Marker Label

— Use of this additional column is preferable & more versatile to putting this in
the header

— Leave entry blank for no marker

measurement plot 30
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SVA1050X VNA option )
What needs to be fixed now E;:ééi/h‘

1. Port extension for S11 and through extension for S22

2. Enable user comment
— On screen
- Make it the default root for saved file names

3. Update CSV files to save all data
4. Averaging enabled for calibrations
5. User Calibration Kits

= Allow output powers from -20 dBm to o dBm
- odBmistoo high for many amplifiers
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SVA1050X VNA option )
Other Nice to Have Features F;:;E%y\

= Sweep spans less than 5 MHz
— Useful for aligning IF stages

= Simultaneous display of magnitude and phase
— This thing has a color screen = use it!
- Ex:|S21| and Phase(S521)

» Log frequency sweeps and plots
— Si1ex: log|Z| and phase(Z) vs. log(f)
- S21ex:log|S21]| and phase(S21) vs. Log (f)
- It would be possible to get away with less than 761 points on a log(f) plot.
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Siglent SVA1015X Network Analyzer Option
Conclusion
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» The SVA1015X is a very nice spectrum analyzer for the price
- Itincludes the tracking generator

= The network analyzeris an interesting but flawed option
— With some firmware changes it could be great

» | hope Siglent is sees this and takes some of my suggestions
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