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Application Fields and Benefits

Use Bode 100 to measure:

 Complex gain of active and passive circuits

* Complex impedance and admittance of active and
passive devices

e Swept S-parameters of electronic circuits and filters

e Group delay characteristics

Advantages of Bode 100:

VNA & FRA in one device

Easy-to-use and intuitive software (Bode Analyzer Suite)
Easy data processing and data sharing

Highly accurate measurements

Calibration & repair service from manufacturer
Lightweight and portable hardware design without
active cooling (silent lab)

Automation Interface (API) for automated
measurements

Unbeatable price-performance ratio

Easily analyze:

Stability of control circuits such as DC/DC converters in power supplies

Parasitic of passive components and circuit boards
Power-plane impedance for optimum decoupling

Reflection coefficient and return loss of filters, antennas or amplifiers

Ultrasonic and piezo electric devices

Resonance behavior of high Q-circuits like oscillating crystals
Resonance frequency and Q-factor of RFID and NFC tags and antennas




Features of Bode 100

OUTPUT CH1 CH 2
o “ Bode 100 o o

DUT

* Wide frequency range from 1 Hz to 50 MHz Transmitter [ ) ) ) ) ) ) —

* Adjustable output level from -30 dBm to 13 dBm

e Adjustable shaped level (variable signal level) over
frequency

* Switchable channel input impedance (50 Q /1 MQ)

Wideband Injection Transformer B-WIT 100

* Highly sensitive inputs (superheterodyne receiver with T gt
24 bit ADCs) ?E;H
* Narrow-band receivers for highest noise rejection — vy

* Flexible hardware design offering several measurement om.cml
modes

* Fan-less and therefore absolutely silent on your bench




The Bode 100 system (OL000100) includes:

* Bode 100 Vector Network Analyzer
e Bode Analyzer Suite software
* Printed Quick Start Guide (English)

* Wide range power supply (with international plug adapters)

* USB cable

e 4 xBNC cable 50 Q (m-m)

1 xBNCT adapter (f-f-f)

e 1 x BNC straight adapter (f-f)

e 1xBNC50Qload(m)

e 1 xBNC short circuit (m)

e Test object with quartz filter and IF filter on a PCB

Scope of Delivery

Bode 100

A

Quick Start Guide N




Bode Analyzer Suite

The Bode 100 is controlled via the Bode Analyzer Suite software, a powerful GUI for Windows PCs.

With the Bode Analyzer Suite (BAS) you have full control over the Bode 100 vector network analyzer.

BAS is an easy-to-use and intuitive user interface running on your Windows PC. BAS helps you to
quickly measure and analyze your device under test. It offers great functions to save, document and

share your measurement results.

Bode Analyzer Suite Bode Analyzer Suite
V3.24 V3.24
32 bit systems only 64 bit systems only

DOWNLOAD DOWNLOAD

Bode Analyzer Suite
V3.24

Full installer

32 bit & 64 bit

DOWNLOAD

Bode Analyzer Suite is free of charge, so feel free to download it!

Welcome to the Bode 100 download area

https://www.omicron-lab.com/downloads/vector-network-analysis/bode-100

Bode 100

Application Software



https://www.omicron-lab.com/downloads/vector-network-analysis/bode-100
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PC Requiremnts

Bode Analyzer Suite can be installed on a PC that fulfills the following requirements:

Characteristic Minimum Configuration

Processor Intel Core-l Dual-Core (or similar) 4 2
Memory (RAM) 2 GB, 4 GB recommended /A ’
Graphics resolution Super VGA (1024x768) higher resolution recommended @
Graphics card DirectX 11 with Direct2D support (”f %
USB interface USB 2.0 or higher : ‘,
Operating system Windows 10 required for BAS 3.24 or newer { 6

Software Bode Analyzer Suite 3.00 or newer




Welcome, please select a measurement type...

Bode

Analyzer Suite 3.11 Vector Network Analysis | Impedance Analysis

Start-up
Screen

v Transmission / Reflection
New measurement

Measure S-parameters (521, 511) with 50 Q termination. OUTPUT
Use the Sta rtup Recent Measure Gain with internal or external reference. o
5 - Channel 2 is terminated with 50 Q.
5 55 2017-04-20_brick tag ATA5577.bode3 1 o o
screen to quickly R ke Sl .. 5o not apply more than 7 Vimes
SEt'Up the BOde . oom [FFliterbode3 Start measurement
. G\Products\Bode 100\Marketing\Pi...
100 according to .
IR 7017-08-29 ABO16B.bode3 v Gain / Phase
your needs. All Q:\Products\Bode 100\Accessories\...
Measure Gain/Phase (transfer function H(f)) using the OUTPUT
— 8Cormer_Sweeps_DevBoard Code-R... ternal ref . ’ ) =
Su pported Q:\Marketing_Lab\Exhibitions_Event.. extemal reference. o
measurements are IR 2017-08-11_CoilsPlusCoupling bode3
. . Q\Products\Bode 100\Marketing\P... -
listed in the startup
Start measurement put
screen. To learn Open other file
> Reflection with external coupler
more about the tead user manual P
measurements that Aot

can be performed
with Bode 100,

check out the next
tab on this page...

Select the device to use: | NEOOTF v Set default startup




= ool POL-LoopGain2* - Bode Analyzer Suite * I ONG - 0O

Frequency Sweep :

Onew Blsve gy | A A
Measu rements Open [J Saveas _ o ° i [{:E] dB
E" Export il Continuous Single Transmission ull- ..e.rge User-'P.ange

P
¢ aain

Frequency Trace 1 Trace 2 el % Trace 1

. Frequency sweep K™ Fixed : v
_ Cursor 1 6748 kHz| 485723 adB 73,008 °
Bode Analyzer Suite makes e — kz| 485723 ads d Messurement Gain

quency | 308017kHz|  -147500B|  -4441F | _ _

freq uen Cy swee p Stop frequency 1 MHz Delta C2-C1 240,539 kHz -14,759 dB -73,008 ° Display | Measurement v |
Center ' 500,005 kHz| Format _ Magnitude (dB) -

measurements an easy task. : | - —
Span 999,99 kHz 60 Ymax v

Impedance, Reflection, % - 40d8 3

Trace 2

‘

Admittance, Group Delay, Gain | sw=r e ™ Hl wogerimic

MNumber of points | 201 v Measurement Gain

/

Trace 1: Gain Magnitude (dB)
8

and Phase can be measured _ Viplay | Measurement 7]

from 1Hz to SOMHe. —— M —

Define start frequency, stop ——— ! SR | “B;p“

frequency and number of enuator _Receiver1 Receiverz | end | -

points to generate linear or oo -](@ ] & ™ ] - o
100

logarithmic frequency sweeps. | fecvervndvion (100~
Cursors help you to find | \
resonance frequencies or zero - |
crossings in the measured e 100 m a— m
curves. reaueney )

Trace 2: Gain Phase (°

Measurement — new memory

| | a 2017-03-02 | JA7S52C v ]




jacis] SmithApple - Bode Analyzer Suite & G - O

Smith, Polar MW e ey ver oo :

) New ' ' e bl P P
] . SE , > bl -3 - dB~  dB g O
a n d Nyq u Ist Ch a rts B3 L | S Continuous Single Transmission Impedance / Full-Range User-Range Full-Range User-Range
* Export Gain Reflection v v - v
. . Frequency sweep K™ Fixed ; - :sjU::c\':\A Tracigl:SRzarl‘ N I;noazggla;; 2 Trace 1
i Cursor 1 ,945097 MHz 936 Q - ( -
Results can be displayed in | ... — | | | —— =
H f h Stop frequency 26 MHz delta C2-C1 | » Display Measurement y
various Ormats such as Center 1305 MHz Trace 1: Reflection Format | Smith v

Magnitude, Magnitude Span 259 Mz
(dB)’ Phase (rad)’ Phase (o)’ Sweep Linearn Logarithmic

Real, Imaginary, etc... Number of points | 2048~
Besides normal x-y Level_ constont IEH™ varibl
diagrams, Bode Analyzer | 77
Suite also offers Polar, ———————
Nyquist and Smith retiection - [0 ldodies
diagrams. All diagrams —
support full cursor and
zooming functionality.

Nominal impedance

20 50Q 5

Measurement - new memory

I | a 2017-03-02 | JA752C v [




Fixed Frequency
Measurements

Besides frequency
sweep measurements
Bode Analyzer Suite
also offers fixed-
frequency
measurements.

The result can be
displayed in either
cartesian or polar
form. Series and
parallel equivalent
circuit parameters are
calculated during
measurement and

updated immediately.

[# Export :'" Report

Freguency sweep "IN Fixed

Source frequency 200 kHz

Level

Source level 13 dgm &

Attenuator  Receiver 1 Receiver 2
10dB

Receiver bandwidth | 10Hz v |

10de v | ||

|| Series eguivalent circuit

(Single) -

Reflection

Measurement Impedance

Format Value
Real 872,02 mQ}
maginary | 80,368 0
Magnitude | 80,373 O
Magnitude (dB) 38102 dB Q
Phase (%) 89378°
Phase (rad) 1,56 rad

Parallel equivalent circuit

Rs = 872,020 mQ2 Rp = 7,408 kQ
Ls = 25,582 pH
Q =192164
Lp = 25,585 pH
tan(®) = 10,850 m
Q=192164

tan(®) = 10,850 m

= 2017-04-20_brick tag ATA5577* - Bode Analyzer Suite
m Home View
: . - b Hz -
D New B Save II . h‘ MHz f. f-
Open [} Save as 9 Q
) i Stop mpedance / Full-Range User-Range

Grid:

-40

Impedance Imaginary ()

-60

-80

cartesian [JEl™™ polar

-100

-50 0 50
Impedance Real ()

100

[ Receiver 1 | |

| Receiver 2 | || tx 2017-08-04 | NEOOIF v [




- 2017-04-20_brick tag ATA5577* - Bode Analyzer Suite T ® @ - O

M e m o ry “ Home Memory View Cursor

&
D New B Save H?f-.-1_l‘.lz f.. f.
Curves e Bowew P P BR g | g
. Continuous Single mpedance /  Full-Range [User-Range
[* Export M| Report Reflection - -
_ ursor _
. Start frequency 100 kHz ' ' Measurement | Impedance -
Use the one-click | ; | | :
Stop frequency 150 kHz| || Delta C2-C1 _ _ Display | Measurement v

memory curves to

| |
Center | 125 kHzZ . Format | Real v |
display the change | s | 50 kHz] 503
of your DUT in one Get from zoom 7 ‘f | 29 5|
Sin |e ra h' sweep Linear [JElI™™ Logarithmic V-axisscale | Linear v
SIS ambertpoins (41 w] | S
Memory curves can .
Level Constant Variabl ? v
be renamed and re- = = [ semole1 & @S >
Sourcelevel |  -30d8m 3| | E

styled according to
your needs. Cursors
can be attached to
a memory curve to
read the values of |
the memory traces. 120k 125k 120k 135 140k

« Frequency (Hz) »

[ v sample 3 & WSS >

[ samples & [TEXIRY

Attenuator  Receiver 1 Receiver 2

[ ode « || ode v;

# Trace 1: Impedance Real (QQ) »
s

Receiver bandwidth | 100Hz ~ |

Measurement = new memory

|_Autooff || [ Receiver1 | [ Receiver2 | || Hhm 2017-08-04 | NECOIF v [




Measurement Modes

Pre-defined measurement modes make measurements simpler and ensure correct device setup and connection setup.
The Bode Analyzer Suite offers a high variety of measurement modes to perform Transmission/Reflection, Gain and

Transmission/Reflection
Measurement

Measure S-Parameters S11
and S21
in the 50 Q domain or Gain
with 1 MQ impedance.

OUTPUT CH1 CH 2
o “ Bode 100 o o

DUT

Vector Network Analysis

Gain/Phase
Measurement

Measure Gain/Phase respectively
voltage transfer function using two
input ports. Input port impedance is
software-selectable (1 MQ or 50 Q).

OUTPUT /\’/:H 1 CH 2
o “ Bode 100 o o

- /._-\'*
Transfer

function

DUT

Impedance measurements using the Bode 100.

External Coupler
Measurement

Measure reflection/impedance using
an external amplifier in conjunction
with an external coupler.

OUTPUT CH1 CH 2
o ® Bode 100 o o

Forward

Reflected

Directional Coupler




Measurement Modes

Pre-defined measurement modes make measurements simpler and ensure correct device setup and connection setup.
The Bode Analyzer Suite offers a high variety of measurement modes to perform Transmission/Reflection, Gain and
Impedance measurements using the Bode 100.

Impedance Analysis

One-Port Impedance Impedance Adapter Shunt-Thru
Measurement Measurement Measurement
Measure Measure impedance of passive A measurement configuration very
reflection/impedance of a THT or SMD components using sensitive for low impedance values
one-port DUT connected to the impedance test fixtures B-WIC and therefore suitable to analyze
the output port of Bode 100. or B-SMC. low-impedance devices such as ESR

of ceramic capacitors.

OUTPUT CH1 CH 2
o ° Bode 100 o o

OUTPUT CH1 CH 2
o ° Bode 100 o o

OUTPUT /\f/:H 1 CH 2
o ® Bode 100 0 o

B-WIC / B-SMC




Measurement Modes

Pre-defined measurement modes make measurements simpler and ensure correct device setup and connection setup.
The Bode Analyzer Suite offers a high variety of measurement modes to perform Transmission/Reflection, Gain and
Impedance measurements using the Bode 100.

Series-Thru
Measurement

A measurement configuration very
sensitive to high-impedance.
Suitable for high-impedance

measurements such as
piezo-element characterization.

OUTPUT
(¢

CH1 CH 2

® Bode 100 o o

Impedance Analysis

Voltage/Current
Measurement

Voltage/Current equals Impedance.
This setup is very flexible and especially
suitable to measure input impedance
and output impedance of active circuits
such as DC/DC converters.

CH1 CH 2
® Bode 100 o o

OUTPUT

O




Hardware Setup :

Bode 100
. . Source mode Receiver bandwidth
Configure Bode 100 according to @ T — Receiver 1 300 Hz v Receiver 2
your needs! The hardware setup I ) I
helps you to configure the device K7 Source level Attenuator 1 DUT settling time Attenuator 2
. 0 dém 3 20d8 v Oms 5 20d8
hardware and connection setup L D el = L20g

Sweep time: 2,56 s

correctly. You can switch the input
impedance from 50 Q to 1 MQ and | X External ‘\)

Reference

enter external probe factors or adjust
C | AC | AC
R [ coupling [ coupling
Jourput J\CH 1 J\CH 2
S 24 ﬁ/ %

Current

),
T Voltage

—©Q

+{ DUT |

Close




Reporting and
Documentation

With the Bode Analyzer Suite it is easy for you to create a one-click
pdf report on your measurement, including all relevant device
settings and measurement curves.

You can also copy and paste the diagrams directly into a word
processor like Microsoft Office Word. Furthermore, all measurement
values can be exported to a .csv file or .xslx file for further
processing in any spreadsheet application or math program.

In addition, Bode Analyzer Suite 3.0 or newer support direct
Touchstone file export.

Note: You can save every measurement to a .bode3 file. It contains
all measurement data, calibration and device settings for archiving
and/or sharing measurements. Bode-files can be analyzed with the
Bode Analyzer Suite even if no Bode 100 hardware is connected.

Measurement: Transmission / Reflection

%%

OMICRON
I LA B

l Cursor 1 | Cursor 2 Delta C2-C1 l
Frequency 10,713 MHz 11,299 MH2 1,224 Mz
Trace 1 -38,841dB -88,491 d8 -49,65 dB
Trace 2 -34,816 dB 26,05 d8 8,766 dB
Sweep Calibration Full-Range User-Range
Start frequency Gain - .
Stop frequency Impedance
Center frequency iMm
Span 1,622 MHz Termination Channel 1 Channel 2
Sweep mode Linear Gain 1MQ S0Q
Numer of points 201 Impedance 1MQ s0Q
Hardware setup Attenuator setting Channel 1 Channel 2
Bode100R2 Transmission 20d8 20dB
NEDQO1F Reflection 10d8 10d8
30H
13 d8m Receiver switch Channel 1 Channel 2
DUT settling time HS Gain Internal Externa
Nominal impedance 500 Impedance Internal Internal

2017-08-30,13:24

IF Fliter_2017-08-30T13_24_25.pdf

Page 1/1




Interactive User Interface

() New [ save
Open [E3 Save as

[# Export Wl Report

Bode Analyzer Suite features an
interactive user interface with
cursors and cursor grid that show

Memory

.

Lor

cursor values and special

Sweep n Fixed

9839445 MHz

Frequency

calculation results. Use the cursors
to find minima and maxima in the f

. Stop frequency
curves or any specific values. All _

Start frequency
11,4617021 MHz
10,6505736 MHz

1,6222571 MHz

diagrams can be zoomed and Span

optimized to automatically adjust

the aXiS Scaling tO the Sweep  Linear n Logarithmic
Number of point 201 -

measurement results. e
Level constant [l Variable
Source level ' 13 d8m :
Attenuator  Receiver 1 Receiver 2
Transmission | 20dB w 20de =

Reflection 10de 10de =
Receiver bandwidth 30Hz v
Nominal impedance

Zo _ 500 ¢

View

-

Cursor

=

IF Fliter

- N

Transmission Impedance

Gain

Cursor 1
- Cursor 2

Trace 1:

lrace 2:

Delta

Gain Magnitude (dB)

Reflection

-
Cc2-C

Reflection

" - Bode Analyzer Suite

Hz -+ Hz -+
iz o “MHz

dB dB L)

ull-Range User-Range Full-Rang

'
P
L= ]

on
=]

'
[+=]
L= ]

.
=]
=1

' ' '
s [¥Y] (L)
un =] L

Magnitude (dB)

IS
o

Frequency
10428138 MHz -54,32 dB -33,937 dB
10,735282 MHz -38,8414d8 -33,432 dB
307,144 kHz 1548 d8 | 504,148 mdE
|
, |
" CX Reset Zoom
: @ Optimize
| CA Auto Optimize
[ X Reset Axes
[
¥ Copy image to clipboard
10M 10,5M c dat lioboard
opy data to clipboar
Frequency (Hz) | - ’ _
BE Copy settings to clipboard
I8 Cuﬁ 1
: [I_ Cursor2
— | "
' ~! |
__________ ™, 1( 2 ==== _llf f\‘T _I|l === ft=ssszsz======.
[N 7 / \ |
1N/ Y
i
10M 10,5M 1M

Frequency (Hz)

Measurement
Cisplay
Format

'\"_ﬂ-.;—:

V..
min

Gain

Measurement

Magnitude (dB})

11068 4

-30 dB

A

-
bl

vieasurement
Display

format

FRE!

Reflection

Measurement

Magnitude (dB)

Jump to Min (Trace 1)
Jump to Max (Trace 1)

Jump to Zero (Trace 1)

-2

L

L

Measurement = new memory

—_.M- | [Receiver 1 [ ][ Receiver2 | || iy 2017-08-04 | NEOOIF v [




Gain and Impedance Calibration

Do you want to compensate
the cables or the measurement setup?

The Bode Analyzer Suite offers THRU calibration for the
Gain/Phase measurements and OPEN SHORT LOAD
calibration for impedance/reflection measurements. You can
apply all necessary settings in the calibration window, the
calibration state is shown graphically.

Full Range Calibration X

Impedance calibration:
Connect the corresponding calibration object to the measurement port.

Then press Start to perform the calibration. Note: All three calibrations
(Open, Short, Load) must be performed.

Short Cancel . 13%
Load Not Performed

Full Range Calibration X

Gain calibration:

Connect the Bode 100 output directly to the CH2 input by using a thru
cable. Then press Start to perform the Thru calibration.

Thru Cancel - 18%




Some measurements have to be repeated
over and over again ...

... Therefore, we added an Automation Interface to the Bode 100 right from the beginning. -
Today many customers are already using this Application Programming Interface (API) to build

automated measurement setups involving the Bode 100. The Bode 100 can be controlled from
any COM (OLE controller) compliant programming language such as: ‘

MATLAB® Q*Z
FC]
CH "
VB.NET

Excel® with VBA

"g_
TCL ™ ?‘
33
Python® ~ : :
o Find out more about the Bode Automation Interface by havmg a Iook at the Automation
De|phl Interface Reference. The Automation Interface is included in the Bode Analyzer Suite installer.
etc... Check out the Bode 100 download area.

In addition, there is a LabVIEW® instrument driver available for download from www.ni.com.




. Sometimes more power is better...
Accessorles B-AMP 12 is an external power
amplifier for the Bode 100 that

allows you to generate signals
s With a power up to 25 dBm!

Impedance Test Fixtures

The impedance adapters turn your
Bode 100 into an easy-to-use high-
frequency LCR-meter. The gold-plated
contact electrodes with spring-based
mechanism offer low contact
resistance and reproducible results.

Common Mode Choke

B-LCM is a low frequency
common mode choke that can
be used to reduce ground-loop
currents in a test setup.




Accessories

Wideband Injection Transformer B-WIT 100
1Hz-10 MHz

! 600 \
CAT |l

OMICRON

Our injection transformers are especially designed
to assess the stability of control loops. Due to the
safe isolation (600V CAT Il), they can even be used
on DC/DC converters that deal with high output
voltages.

ILAB

A\

Isolated

Output
<10 VAC

%

Trace 1: Gain Magnitude (dB

2

-10

-15

-20

Wideband Injection Transformer

The PML1110 is a passive 10:1 probe especially designed for the Bode 100. It features a 1 MQ
tip resistance with low capacitance for low-noise measurements and best device-protection.

-—

100

1k 10k

Frequency (Hz)

100k

10M




Accessories

Active Differential Probe

The TT-SI 9001 active differential probe can handle up
to 700Vpeak differential mode and common mode
signals. The bandwidth of the probe is DC to 25 MHz.

QUTPUT

omi
C——JLAB

Carrying case for the Bode 100 with custom cut-out foam interior.
Designed to hold the Bode 100 including cables, power supply, B-WIT
100, B-SMC and B-WIC.




Accessories

B-RFID Test Fixtures




. A B-RFID-A-1 ¥
Accessories | OMICRON 4"
: C——LAB

A Input
™
»/

. o EEEEE - %%

OMICRON -
e AR -

(r A Input B-RFID-A-1 c € E
, AR £1559900
(" s S T TobSch@?2

J ————] .

B-RFID Test Fixtures
B-RFI0-B-1 B-RFID-C-1 qq

£E1560100

TobSch@2 OMICRON
————ILAR

A Input
o

—— ——
These test fixtures enable you to perform o=

contactless resonance-frequency and Q-factor
measurements on I1SO 14443-1:2008 smart cards. B-RFID-C-1 ( € B\/

E1560300
TobSch82




Accessories

Maximize the capabilities of your Bode 100 using
Picotest Signal Injectors to measure power supplies,
regulators and other linear circuitry or components.

Picotest Signal Injectors




In case of interest, need for more
information, and/or price offer,
please, don’t hesitate to contact us:

L
p ’\“
Amtest-TM s.r.o.

Q 2 Svatovaclavska 408 q

686 01 Uherské Hradiste
’ E-mail: supp@amtest-tm.com § / ' 37
https://www.amtest-tm.com/

Phone: +420 572 572 028

2
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