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Agenda

 The loT (M2M*) applications, and technologies

* Major loT Design and test challenges

1.

o gk W

loT product design — leveraging the many loT system modules
Debug complex digital/analog/RF system problems
Maximizing your device’s battery life

Speeding your device through EMC compliance

Speeding your device through Wireless certification

Preparing for IoT network deployment

(*) 10T : Internet of Things, M2M: Machine to Machine




Connected Devices
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4 Internet
10
of Things

Wearables
SmartTVs

Billions of devices

Tablets

Smartphones

PCs

‘04 ‘05 ‘06 ‘07 ‘08 09 10 11 12 13 14 15 16 17 18 19 ‘20
Sources: Gartner, IDC, Strategy Analytics, Machina research, company filings, Bll estimates
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M2M World of Connected Services
The Internet of Things

@‘,,
G,
s 5 .
HVAC,
{
Transport, ocef
y A Storage
Fire & Safety, 4/'1’;7@,,,' PCs, Routers
Lighting, Loale

Switches

Security, PBXS, etc

Access, etc.

Consumer &
Home

Meters, Lights, TVs, MP3,

Games Consoles, Lighting

Alarms, etc.
Implants, Surgical Euipment Vehicles, Lights, Ships
Pumps, Montors Planes, Signage
Telemedicine, etc. Pumps, Valves, Vats, Conveyors, Pipelines Tolls, etc.
Motors, Drives, Converting, Fabrication
Beecham
Research Assembly/Packaging, Vessels/Tanks, etc.
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loT applications

Health

4
/ Internet

Y
Video \ V \/

"‘ In-Home
Healthcare
Devices

Doctor’s
PC

Farmhouse
Computer

Y3
‘;FIDReader % v

Home automation

Vik All

controlled
by Smartphone
or Tablet

v

Lights  Speakers  Window Shades Laptop Tablet |

Pool
& Spa

Thermostat

Smoke Alarm

Lights Refrig:
Irrigation System Video Surveillance Door Locks Wi-Fi Router Power Meter

Automotive

Mapping
Information

Streaming Audio/Video

Engine Diagnostics Traffic Information

i Autonomous
Points of Interest Driving Data
_—

Touch Screen Console

Speakers

*® Audio Control
® Navigation

© Text/Speech
® Voice Recognition

Video Screen
LTE Radio
—

Source: Raymond James research



loT — Integration of Technology

SOME OF THE DRIVERS

1Cost

Key loT Semiconductor Components: ASP Projections

Annual Price

Semiconductor ASPs 2012 2016 Decline
Microcontroller 50.49 $0.30 -12%
Wi-Fi §1.30 $0.80 -11%
Bluetooth 50.75 $0.35 -17%
MEMS Sensor §1.30 $0.95 -8%
(Cf.rsnemrﬁ CMOQS Sensor) S1.70 >1.10 -10%
GPS §1.15 $0.65 -13%

Source: Gartner, ARM Holdings, and Raymond James research.

TModularity

Arduino Pro Mini

) S _j Miosaroler o
White LED e
‘ 750 LED [* + GRIOs v'v:redlesl;s
jodule

Gold-plated
Electrodes

Communication
%c VART “’[ MUX

GPIO

uUsB

2x4 Channels

| ——~fe
MAZet MCDCO04 ADC vce
-\—s Bridge / InAmp. ’J




Six Key loT Design Challenges

-~~~ Wireless Module
Selection

Digital Design and
q Debug

@ Maximizing
Battery Life

EMC and EMI

& _
& Pre-Compliance

Wireless Standards
Pre-Compliance

Interference of
’)X(‘ Things




loT product design — leveraging the many IoT system modules



loT device design value chain

Wireless Embedded Boxed
\Yi[eYe [V][= \Yi[eYe [V][= Product

Inée.,-gre}ied (analog, RF, digital) Crystal, antenna, Product
reults packaged in a module voltage regulators,

balun, shielding,
Passives, etc.
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Choosing IoT connectivity technology

CONSIDERATIONS

Mesh

¥y

Sub-1GHz / 2.4GHz

Frequency

Star P2P
oo

Topology

Data Rate
Network
compatibility

Design Complexity

Bluetooth®

10m 100m 10km
Range

£3
30
Bluetooth®
BLE
o 5 ZigBee®  Sub-1GHz
ZE B6LOWPAN

Power Source

11



loT — Integrator of Things
DO WE REALLY NEED TO TEST PRE-CERTIFIED MODULES?
» Reference designs are ideal designs — not certified to work together!

 How good is “Pass™?: Marginal or Robust?

« EMI Compliance: only 1 in 10 engineers report passing the first time
o Average compliance testing cost: $10k, not including delays, late redesign, etc.

Worse time
g for change
c
© EMI pre-compliance
N o .
O and wireless checks
o are easy and
3 for change

Concept Definition Design Development Validation Production

e 5/20/2016 12




Design your loT device with higher
confidence under true-life signal
conditions

Record Signal
c environment with
RSA306

RSA306B USB Real — Time Spectrum Analyzer

Stimulus

ol
I G"“
o [ o [ oo [omin] al
C D - (o ]

Play back
a recorded signal
during 10T device

design

TSG 4100A
Signal Generator

13



Debug complex digital/analog/RF system problems



Typical loT embedded module block
diagram and common Issues

Power turn-on issues / Clock signal radiations
may effect Wi-Fi output

How do | know if the radio

Antenna
is turning on as expected? regulation issues)

mismatch issues

P Power System Noise
VOLTAGE cor_related with
interface

Crystal REGULATION signal bursts

Customer Application

Clock MM
Micro-

RF Front I\B/Ia'&scc:abRando_I controller
End adio MEMORY/DSP
(ASIC, FPGA)

INTERFACE BUSSES
(USB, SATA, DDR, etc.)

I/O Ports

ol
B

Tl A

agen
ﬁ Q How do | know if the control How do | validate the integration of the software
e and hardware layers within the interface?

e g signals are switching correctly

#l rcc/ic/cecentied | PR
W T AT Sy i |

" Ivvvvew (*) Certified Module doesn’t mean Certified End-Product
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Wondering if your IoT device Is
transmitting?

a Cost from $3,890

O Frequency range 9kHz to 7.5 GHz

Q IF bandwidth 40 MHz

U Uses real-time spectrum analysis

0 Powered by USB cable

O Signal analysis software runs on PC

0 Basic spectrum analysis functions

v" Numeric FFT spectrum

v' DPX real-time spectrum (*)

v' Spectrogram

v" Channel Power, ACPR, CCDF

v" Frequency mask violation
detection

O Tracking Generator option

O Digital modulation options for
analysis of wireless standard
signals WLAN, BT, LTE, ...

(*) Learn more about Real Time Spectrum Analysis on www.Tekironix.com/spectrum-analyzer

o s

Use Tektronix RSA USB Spectrum Analyzer
to:

« Verify your 10T device is transmitting
» Verify power level

« Verify frequency accuracy



http://www.tektronix.com/spectrum-analyzer

Want to see all digital/analog and RF

sighals in one instrument ?
MDO4000C Mixed Domain Oscilloscopes

» 6 high performance instruments in one portable package
» Fast insights with reliable oscilloscope measurements
» Completely customizable and fully upgradeable

» Simultaneous synchronized capture of time and frequency domains

. Oscilloscope

. Spectrum Analyzer

. Arbitrary Function Generator
. Logic Analyzer

. Protocol Analyzer




Need RF receiver troubleshooting test
solution?

/ | can't find an
affordable

Receiver

lp

!

!

!

Signal generator Mixer :

to do a simple i A A ADG . System
Receiver : I~ ~ . Level
Sensitivity or i Pre Selection Filter IF 'Integration

\__ Blocking test i Filter Local Filter y. |
' Oscillator RS | '

! i

| 1

] |

| ]

; PA % % DAC !

| _ ~ : ~ !

. Transmitter RE !

] |

| 1

e N Lo |

| cannot identify the reasons why
my radio is failing functional test
@ r



Example application — RF recelver

sensitivity test

RF Signal Generator

Tektronix TSG4k

Tektronix TSG4k performances:
* Modulation Capability
* Amplitude range: -110 ~ +16 dBm

Receiver DUT

EH—E]

O

odulation signal

Noise floor

* Amplitude accuracy < £0.6 dB (output
level > -100dBm @ 10M Hz < Fc < 4 GHz)

* Amplitude resolution 0.01dBm
* Very low noise floor

RF Spectrum Analyzer

Tektronix RSA306, RSA500, and RSA600

IF signal © \
— 4

VSA software SignalVu-PC
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Example application — RF recelver
bIOCklng teSt RF Spectrum Analyzer

RF Signal Gen 1
(In-channel signal) [Ls

Tektronix TSG4k Receiver DUT

IF signal

Interference
w

RF Signal Gen 2

(out of channel signal Spur and/or phase noise

Tektronix TSG4k A

Tektronix TSG4k performance:
« Spur/non-harmonics performance : <-68dBc @1GHz, >10K Hz offset

« OQOutstanding phase noise : -113dBc/Hz @ 1G Hz, 20K Hz offset
» Very low noise floor

VSA software SignalVu-PC

o .



Maximizing your device’s battery life



Architecture
|IOT WIRELESS, PORTABLE DEVICE

Microprocessor
Microcontroller

Power
Management

Power Source

It's time!

Antenna

22



loT device power consumption analysis
TYPICAL DEVICE POWER PROFILE

= Assessing Battery Performance:

* Power Consumption Analysis — How do | measure the very low battery currents
when the device is in sleep or standby mode?
— How do | measure the battery current during the

o

Critical for 10T Device Design

Directly translated into the success of any loT transmission bursts?

— How do | characterize total battery power
product consumption?
Characterizing an 10T device power profile is — How does battery current change as the battery

discharges?

not a trivial design activit
9 y Realistic Power . Success loT
. Battery Life ;
. Usage Profile Device
Typical Power

Usage Profile

Individual pulses for
Transmission mode
hundreds of mA to

Amps, and can be as
narrow as a couple of

Currents range Transmit
Load from uAs to mAs
Current Currents range €= Wake Up or
Currents can be ~ fromuAsto mAs
as low as can range from
hundreds of nA
Standby
() i
Deep Sleep /
Sleep l
Time >

23



loT power consumption analysis

Individual
Challenges and Requirements Pulses
Sleep Mode Standby Mode Wake Up or
o ; Ultra-Low Power Low Power Transmission
Testin g Challen ge Consumption (uA) Consumption (mA) (100s mA - A)

o Accurately measuring a wide range of
currents from tens of nA (deep sleep mode)

to hundreds of mA (active mode)

o Capturing transient signals that lasts only us

e

> Monitoring and saving for long period of time ‘

= Typical power testing requirements:

— High Accuracy for high quality characterization
in wide ranges

— High Sample-Rate with deep memory buffer
and advance triggering capability to capture
waveforms over time

— Ease of Use: Pinch-and-zoom touchscreen
interface to quickly analyze waveforms

— High Precision Supply: Supply clean, stable,
accurate DC power (supports high accuracy
measurement)

o UUuy UL

Graph Scale Trigger IDLE ==

+32.40mA —
+28.80mA —
+25.20mA —
+21.60mA —
+18.00mA —

+10.80mA —
+07.20mA —
+03.60mA —
+00.00mA

-03.60mA L I I I
5.852s 5.858s 5.863s 5.869s 5.874s 5.880s 5.885s 5.891s 5.896s 5.902s
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Keithley Low Power Solutions

Power Consumption Battery Modeling, Simulation

Analysis + Power Consumption

e Hi resolution 1MS/s current e Create different battery model based on
and voltage sampling with charging and discharging profile
sensitivity and visualization to e Dynamic battery simulation based on the
capture all device states model created to power the DUT
e Low Noise, quality constant ¢ Hiresolution 1MS/s current and voltage
voltage source sampling with sensitivity and visualization to
capture all device states
< $6k < $12k

25



Speeding your device through EMC compliance



EMI/EMC Definitions

EMI/EMC

Regulations

o Country/Region

o |ndustrial/Consumer

o Military

Conducted Emissions

o Unwanted signals coupled to AC mains

Radiated Emissions

o Unwanted signals broadcast from DUT
* Intentional Radiator r
. . ’ i o™
o Spectrum Emission Mask ) T
o Power Limits . Ny AR
_ SR
o Harmonic Content RN ]
® S u Sce pti bl | ity/l m m u n Ity Figure 1. This EMI test report shows a failure at around 90 MHz.

o Region dependent




EMI Testing Work Flow

SCHEDULE TIME AT TESTING LAB

$$$
Time consuming
Report failures only

Catch problems early
Save time
Help design

Design ~90% Expensive Pass
Completed Compliance Test =P
Test House

* Fall

EMI Troubleshooting

o .



Do | Need An EMI Recelver ?

 EMI receiver are designed specifically for spectrum sweeping

o RBW
= Shape

= Bandwidth

o Detectors
= Peak
= Average

= Quasi-Peak

Frequency Range Bandwidth (6 dB) Reference BW
9 kHz to 150 kHz 100 Hz to 300 Hz 200 Hz

(Band A)

0.15 MHz to 30 MHz 8 kHz to 10 kHz 9 kHz

(Band B)

30 MHz to 1000 MHz 100 kHz to 500 kHz 120 kHz
(Bands C and D)

1 GHz to 18 GHz 300 kHz to 2 MHz 1 MHz

(Band F)

User defined dwell time per step
Detailed requirements in CISPR 16-1-1
For Pre-Compliance You Don’t Have To Use A Special

Receiver

= We are making an accurate approximation
= Understand the compromises in the measurements

Table 1. Measurement Bandwidth versus Freguency specified by CISPR 16-1-1.

Pre-selected RF tuning stages

29



Setting Up A Pre-Compliance Test

CONDUCTED EMISSIONS <30 MHz

 Utilize a metallic surface which can be grounded

* Line Impedance Stabilization Network (LISN) Fekironix RSA306B

* Pre-amp (Optional) T;.

* Limiter (Optional) TypeNComedtor g g

» Make sure the instrument ‘USBS-O
can accommodate e Optional

Pre-Amp _

gain/loss corrections

. LISN

Optional

Power Filter

Power

Prefer Metallic Ground Plane

o .



Setting Up A Pre-Compliance Test

RADIATED EMISSIONS >30 MHz

* ldentify an area with natural < Non metallic platform for DUT

RF shielding * We need to look at 360 around DUT
° Basements * Tripod/pre-amp optional but
o Parking garages recommended

« Watch out for DAS ‘(; Tektronix RSA306B

Type N Conneotor

USB 3.0
Optlonal
/ Pre-Amp
‘ 0to 1 meter
DUT L AR

Non-metallic
DUT platform

o Used to help cellular coverage

Q@ 3



Intentional Radiator Testing

Band Pase  Low Noise

Filter Armplifier
* For devices that transmit RF
energy
o WIiFi, Bluetooth, Zigbee WLAN
‘gf"te”'f'a ] Transceiver
versity
* In-Band Channel Power
o |Integrated channel power
o Defined by standards body Band Pass  Power

Filter Amplifier

Out of Band Channel Power
o Power outside channel BW
o Commonly defined with a mask

Specific hardware & software
requirements

fhig

i

Nll’“mﬁf‘”ﬁ“f“LHA'»‘qW'-"llFH\‘\"“MI]’“,f‘\l!v"ﬂ'."‘m’WW\W"“.""t\l‘”! o

Down to 9 kHz Frequency Axis: Up to 6GHz

Q@ 2




Speeding your device through wireless certification



Wireless standards certification

* Wireless standard certification is what allows to print a
wireless standard’s certified logo on a product ...

 Many RF modules available that are “pre-certified”. But a
pre-certified RF module doesn’t guarantee a certified boxed
product

* Even small deviations from reference designs can cause
failures

« Changes to the RF path can put you at risk

* How your software interacts with the module may affect
com p I | ance. Software Hardware I?"

Network Software Host Wi-Fi

Application Driver Processor Chipset

Typical Wi-Fi Enabled Device




Protocol compliance: WIiFI case

Standards-

« WiFi Alliance P \lek
. = technology LEGACY
* Industry agreed requirements ik Wit coMPATIBILITY

A , for long-lived devices
an internet link

* Protocol conformance The |
INTEGRATION WI-F| PROVEN,

with billions of

o - ith USER-FACING |nternet of GOVERNMENT-GRADE
Inter-operability e Rl “SECURiTY
o Securit
Y | SR —_
> Applications & services AWARENE™ pevasne  AGD Ut
AND OUT CONNE.CTIVITY
o http://www.wi-fi.orqg/ CONNECT

nearly everywhere

Wi-Fi CERTIFIED™ is an internationally-recognized seal of approval
for products indicating that they have met industry-agreed
standards for interoperability, security, and a range of application
specific protocols.

®
I .
Wi-Fi CERTIFIED products have undergone rigorous testing by one CERTIFIED
of our independent Authorized Test Laboratories. When a product

successfully passes testing, the manufacturer or vendor is granted the right to use the Wi-Fi
CERTIFIED logo. Certification means that a product has been tested in numerous configurations with

a diverse sampling of other devices to validate interoperability with other Wi-Fi CERTIFIED equipment
operating in the same frequency band.

o .



http://www.wi-fi.org/

Using Tektronix’s wireless standard
pre-certification solution

USB Spectrum Analyzer

SignalVu-PC VSA Software ’
Tektronix RSA306B Tektronix RSA600A

Bluetooth pre-certification
WLAN 802.11 pre-certification

+ Digital modulation analysis
for RFID, ZigBee, etc.

RF Isolation Box




Wireless transceiver pre-certification

In SignalVu-PC

WLAN pre-certification Test
(IEEE 802.11 a/b/g/n/j/p/ac)

EER
& Fle View Markers Setup Presets Tools Connect Window Help Tektroni
= 4 Q x“ IN S P @& »Repay v O -
B 2] =]
0 @ ¥ Tracel Show Vectors Freq Eor: 3.182 kHz, Auto
B = 250 kHz
16
2
32
400 1 0 0 0 0 0 0
491 0 1 0 0 1 0 0 Position:
61 0 1 0 1 0 1 0 # 0,000 Hz
41 0 1 0 1 0 1 o0
721 0 1 0 1 0 1 0
g1 0 1 0 1 0 1 0
g1 0 1 0 1 0 1 0
%1 0 1 0o 1 0 1 0 -250 kHz
e B P— P— P— - ¥ |l Hz, Auto
Packet Header - -
- = Postion: 0 Symbol = Scale: 2 symbol
Payload Header Avg Dev -1 -207.072kHz  +1:  203.073kHz
ooth Summary. (2| & -]
¥ Trace1 [ZShow +Peak Normal
Frequency Oftset and Dritt |10 packet-average da/div: 150 ©
fequency, 110 pa ge] View: = 500 kHz & a0 e
Freq Offset (Preamble): 258.9 Hz pASS) Packet REW: R
Max FreqOffset: 71.86 Hz fpass] e = 100 khHz 150
Drft fifu: -187.0 Hz PASY B & Jpos O vew:
Max Drift fri-fa -266.1 Hz s3] 0.000 Hz 45.0 ©
Max Drift f-fn-s: 71.86 Hz PAss) Out of 35
3 of10
500 kHz 750
‘Output Power [10 packet-average]
= Posis Scale: 375,
peak Power Ppk: -20.50 d8m o0 s -105.0-
Average Power Pavg: -30.00 dBm 9 0 AFiavg: - Hz Drift fifs: -187.0 H.
° AF2avg: 205.3 kHz Max Driftf  -266.1 H 4350
IS OF2ava/AFlava: — Max Driftfn-fins: 7186 H & CF 2.4400 5 5pan 10.00 MHz
BT Summary  Frequency |2.44000 GHz Ref Lev 15.00 dBm
| Stopped cq BW: 25,60 MHz, Acq Length: 1387 ms

Vu-PC - 11 2560AM 1603908 1 < _4.tig Sl
| & Fle View Markers Setup Presets Tools Connect Window Help Tektronix
- An N *
=) v YA S (P @D »rRepay v DR v i
v Bl
Time:
Analysis
Burst Power: 12.14 dBm  Peak-to-Average:  10.01 dB L-SIG Data -
Burst Index: 1 1Q Origin Offset: 69.80 dB Rate | Og;‘“‘;['m
Frequency Error: 643254 Hz Common Pilot Error: 0.280 % Length L
symbol clk Error: -0.126 ppm Tail Length:
800.000 us
60.0 -
EVM VHT-SIG A
= dBfdiv:
Al Pilots Data BW oo B0 -
RMS 3931d8 -40.33dB -39.28 dB STBC :
Peak 2675d8  -30.18dB 2675 dB it -100.0 -
Pl oem {Cashs 1 JEETE TXOPP:
[<] i | & Position: 0.000 s = Scale: 1,006 ms
B
¥ Trace 1 [ Show +Peak Normal
_ dBfdw: 0.0 T
“ 10.0d8
_RBW: 20.0 -
“ 100 kHz
O vew: 40,0 -
60.0 -
80.0 -
-100.0-
= CF 5.2500 GHz + Span 208.0 MHz
WLAN Summ Frequency |5.2500 GHz Ref Lev 0.00 dBm
Stopped Acg BW: 250.00 MHz, Acq Length: 1.006 ms

Bluetooth pre-certification Test
(Low Energy, Basic Rate,
and Enhanced Data Rate )
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Tektronix RF Vector Signal Analysis software platform

= Single User Interface supporting all signal acquisition hardware (Benchtop or Portable)
= All setups and data remains on your PC

=  Starting price from 53,890

Direction
Finding &
Measurement

Real-time 2020 Bluetooth / Cellular EMC pre-
spectrum : Bluetooth modulation compliance

analysis Tl Low Energy s analysis analysis Mapping

SignalVu : Vector Signal Analysis software platform

» 3 . 8.0 ]E '5‘?[
RSA306 RSA600 RSA500 Windows Scopes RSASOOOB

Lab Use for: Design,

Validation and
Acceptance Testing

. Multi-instrument (Scope, Logic Analyzer,
Affordable, Portable for Field & Lab Use Spectrum Analyzer, VSA) for Lab Use

o .




RSA5126B and RSA5115B
Performance Real-Time Signal Analyzer

» High Performance Real Time Signal Analyzer with
Mid-Performance Price

* Rich feature set to 26.5 GHz
e 165 MHz BW

» World’'s most advanced Real Time capabilities
available

o 29 to 312 X faster spectrum processing (than
RSA306)

o 10,000x better resolution in real time
« Advanced Triggering

> Able to trigger on complex system interactions and
brief transients in frequency domain

Vector Signal Analyzer, Pulse Measurement Suite

09 39




Preparing for loT network deployment



Your loT device is not alone out there ...

SRalVu-PC = [DPX 5P

Ave A<

[E=me =)
i@ File View Run Replay Markers Setup Presets Tools  Connect Window  Help -8 x
(=T £ TR D Presetl | @ Replay - | D Run
~ Bitmap  [ZIShow oOn
o dB/div: 26.5 -
10.0 d&
= RBW:
300 kriz
46.5 -
66.5 -
-86.5 -
-106.5 -
-126.5 -
© CF: 2.449 = Span: 40.00 MHz
DPX Spectrum Fr, cy 2.44974 GHz RefLev -30.00 dBm Span 40.00 MHz Res BW 300 itz [ Markers || Traces | [ %]
Stopped Not d reffifft Connected: [l
———

Bluetooth signal Microwave oven Wi-Fi signal

Tektronix RSA306B

Verify the noise level in your 10T
device’s frequency band

Light and high performance!
Fits in your pocket

Tektronix RSA500A

Solves your toughest interference
problems and

Puts a 1 kg PC in your hands
instead of a 3 kg spectrum analyzer

0 41




Deployment of long range low data
rate lIoT networks

.ORa Alliance
= Wide Area Networks f

Long range low data rate 0T network operators require outdoor mapping of
measurements in order to validate operation frequency bands

Use SignalVu-PC mapping Option to

Hunt indoor mterference Locate transmitters test Slgnal quallty/coverage




lOT — Instruments of Tektronix
PORTFOLIO SUMMARY

Signal Analyzers Signal Generators

T I MDO4000 series RF Signal Generator TSGA4100 series g:\nppfi:ﬁleMM DMM7510
RSA306, RSA500, . ..
Real-Time Spectrum Analyzer RSAGOO High Precision 2280S
Power Supply
Vector Signal Analysis SignalVu-PC
Software

Bluetooth, WiFi,

Wireless modulation analysis X
Zigbee, etc.

Right size your loT device test budget without
compromising performance




Tektronix solutions solve IoT test

challenges

loT product design — leveraging the many loT system
modules

Debug complex digital/analog/RF system problems

Maximizing your device’s battery life

Speeding your device through EMC compliance

Speeding your device through Wireless certification

Preparing for loT network deployment

Wide variety of wireless modules.
Design your loT device under real condition signals

MDO4000
RSA306 / SignalVu-PC
TSG4100

DMM7510
2280

RSA306 / SignalVu-PC
Accessories

RSA306 / SignalVu-PC
Bluetooth, Bluetooth LE, WLAN analysis

RSA306 / SignalVu-PC

0 37W-60596-0 44
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