@ Broadsens

Wi relessOfat atvagnal Ma

Ver s298 n

N—
BROADSENS

¥

(3

PERY—p

Broadsens Corporati ol

100 S Murphy Ave Suite 200
Sunnyvale, CA 94086

February 12, 2056

1
.NRIRaSya tNRLINASGFINE LYF2N¥YIGA2yd C2NJ . NPl RaSya Odzadz2 YS!



@ Broadsens

Table of Contents

M® LY G NRRAZOM A 2.Y e p
MOM { LIS QAT AOL A 2 Y A e c
MPH [ 2 VY S 002N e Yo

HO® { @A G.SY. L ASO0ZLI e M 1
HOM DFGSOF 2. .02 .S 00A 2. Y e M

HOMOM [/ 2YYSOGA2Y. .. . DAL O0.KSNY.SUo e M 1
HOMPH D! onn{..mnD.02Y. V.S 0052 e, MO
HPH {Syaz2Nl 02y y.S.Q0A2).  Ly.R..0.LGAGGOSNE. ... MC
HPo { SYaz2NJL.Y.2.02 0.8 e M
HON  CNEBY . LIy S H
Hon dWR NI FNR.YO LIy S H N
Hdn dH { LISOAL f .SRALAZY..ENRY.O...LL.Y.SE.A........ HH
HON D0 5LV Q2 Y NE. Lt HO
Honon ! OOSt SNI GA.2y..NL.y.3S.. . L.R2dza4.Y.Sy.0...up
HOprt{ £ SBRIAEINI I Olj dzA.AA LA 2.y .2.5.0.dzLd. oo Hp
HoOp Ori AWSIH fY2RS | yR aRYOKKW2REIL.SR.NBLL...HT
HOp®dH . FGOK Y2RS | yR..ABY.QKNRY.AILSR..0.L.0OK Y2RS

Hopdo {Ay3IfS 5!v Y2RS | yR..ARY.OKNRY AL .SRv aAy 3t S
Hdpdn adzZ GA 5!'v Y2RS | yR.ABY.OKNRY AL SR cYdz GA 51

HOPp ®@p { A Y A8 .CCH..Y.2. RS e og
HOp P [ ADS. . . .CCL..Y. 2. RS e non

2. 5.7 Tring.ge o O B nm
Hdce { @S REGE.OG2.REAEGEAS e no
HOT {F YLIEAY T NELGS. e no
od ™ +{¢SYZeMNY WS+ Ao NI GA2y...a2y AL2NR Y. I . nn
0dM 22N AV T LINRY. QA LIS e nn
odPH a2y Al2NRY.I. . LIENEY.SOSNE .o np
odorr{ HSYa2N) 0. A0.SNE..SALAYLEALS e nc
0®n | RRANGYAF YAL2EY A Y T 2o nc
nd | A&d02NE RIFGL...NBAASG. . LY. R.SELRNI. ...ocooeennne. ny

dza 12 Y S1I

O«

2
.NRIFRaSya tNRLINASGHINE LYT2NXIGAZ2YD® C2NJ . NPl RaSya



@ Broadsens

nedmM | A302NEB.LREGL..LGAZSNE. ..o n o
nomem v dzSNE Q8. . NELLEOGLADAS. GAY.S ., n g
nedMOH v dzSNE...0.&8...A0L NI AAY.S e, pn
ndmdo {GSLI F2NBI.NR..LY.R..&20SL).46.6LQL.4LNR.pp

nou w!2 REFEGE SELR NL..LY.R.REGLE...NB.Q2.y. .4 0. Ndp(pii
noOHOM Wk 6 . REGE.SELRZNI. .o, pcC
NOHOH 51 6. .NB.OQ2 Y.a.0.NUZOM....cocovieeieeeeeceeeeee e pT

nd®o 5StSGS RIGL...ENRY.. .0.KS. . REGLEGLEAS. ... Py

P® +AONF GAZY.  REGE LY EE AL e py

pOM *AONI GA2Y.  0ANBY.R. .LYLEEBAA R e, Py

pdH CC¢ |yl f.8aAd Ly R. .FALASNRAY Il CH
PPHOM CCE...LY L 8 8AA CH
pOPHDPH ! RO Y.OSR..EALLDSNIEY T cn
pdHdPo St 20A0L8.. Y SLAANBY.SY.0A e, cp
pdHdn S5AALI I OSY.SY.0.. XS LadNBY.Sy.0a. . cc
pdPHdp { YL S NIYGS OF.fAAQNLOAA2Y...0ALYLE.S TN GS a0
pdHdc SAFFSNBYG 5!L.v..Y.2RS4..F2NL.CCL. . .L.y.lctygd aia

cd ! fFNY aSOdzll . Ly.R..YV.20AFAQLOAZ2Y c o

cOM ! NVLLAKNBAKZ2LRE i T

COHRE{ HBSYa2N) GNISAISNER. .LEC e T M

cdo ' fIFNY SYIFAf  LYyR.OGSEG. . . V2O40AFAOLGAZY. . TH

TO CAYSNILEASHAZLI oo IO
yo® {SYaz2N) AY.F2NNLEOA2Y. 0505 e, TC
PP { SYyaz2NI.02 Yy FAIAZNL . OA 2. T Y
hemi{ HENASa aSyaz2N..Q2yFTARdNELAAZ Y. . Ty
hbdPmdm ! RR 2 NIL.RSE.SG.S5.. L. .aSY.a2 N i Ty
DhPMPH DNER dzLI.. Y. LY A S Y. Sl y H
pdmMmdo ! R2dza.4.. 48 Sy a2 N ANR.AZLI....coiviereiecnn) y H
poemodn { Sy a2NLFANNGLENS. . dzLIRLE.G.S ., y n

PPHE{ HENASE aSyaz2N.Q2y.FTARdNLOAAZ Y. .. y. n

hPomt{ HSNASA aSyaz2N..Q2yFTAIdNLAAZ Y. ... y. C

dodn {!'D La! aSyazNLO2y.FAIdNL. A2 el Yo T

hdPp {SyazN) 02y FA IdzNL.G.A2Yy. . .S ELRNI....LY.R..AYWLI2 NI

3
.NRIFRaSya tNRLINASGOINE LYT2NXYIFGAZ2Yd® C2NJ . NBIFRaSya Odzaid2vSsI



@ Broadsens

MAD DF GS@EE 2. AS0.0ZLI ..o y.
MA®dM DFGSGF . L2 Y. FARAdINLAA2 Y Y B
MADH DF 0S.aL. 8. dzLIRE.L.S. e dn

Mndu dm DFiSgt 2. a2F.04LNB.. . dzLIREG.S..ooii B n
Mn®H d®H DFGSgF . FANNGLNS. . dzZLJANL.RS.......ccoe hH
MAPH Do 5 0.L.0.L.AS NBAS . o do

MM® av et [/ 2y FATdINE GA 2. Y e do
MMOM avee QY. FAIAINI. LA 2.V e, dn
MMOH ! &S SEGSNV.L.f...av.t.6. . 0NRL.SN e, e
MM®o D!onn{ 6AlGK..Dt.{. FSL.OdNE. . av.C.C. ... BT

MH® | FNRGFNB.LAYGSNILOSE e Db
MHDOM Dt LI2Z NI A et b

MO OM 2 h{Hnn 02 Y. FAIdZNI GA 2 e My
MO OH 2h{Hnn Y.SLEADNEY.SY.04 i, M
Mn®o | A&G2NE . REGLE...NBAASG oo M M
Mndn . FGGSNBE.LNBLE.LE.QSY. Sy i M M I
M ®p ¢ KNBAKZ2E.R.LASHAZLI. oo M M H
PLILISY RAE MO Ll A O Lt o fo e, MM O
' LILWISYRAE Hd [/ KFy3IS. . LI AAd62NR..L.Y.R..dza 8. 2. A8kc
' LILWISYRAE Hodm [/ KLy.3S. {4l LIl 2842 NR ...ccoc...... MMC
P LILSYRAE HOH.L.S.0...0ZL1 .2 A Chiieeeeeeeeeeeeeeee e MM C
' LILISYRAE H®o .¢dNY...2 Y K2 EF. 2. ACA i, M MYy
' LIS YRAE Hodn LKEY.IS. . .CAYS. . .1.2YS8 i, MM g
I LIWSYRAE od® 5ANBOG .02y y.SO00A2Y. L2 . 0KS. . Awuds!l &
' LILISYRAE no ! O0SAA.  LKS. . .L2YANRE. . t.Ly.Sf. ... MH
' LIWSYRAE po DIFGSgle. {.2F06LNB. L LIRLAS. . I.ARGENE
I 2L NR IKA..D20AQS e, MO O

4
t NPELINASGOFNE LYTF2NXIFGAZ2Y D C2NJ . NBIFRaSya Odzaid2vSsI

Qx¢
u»

. N2 I R

Qx¢

y



@ Broadsens

p 1 60T AOADET |

Broadsensvireless gatewaincludeGU200S GU300and GU300SBroadsens wireless
gatewayg connectand controlBroadsendow-power wirelesssensors such aSVT200A,
SVT300A, SVT400A, SVT200V, SVT300V, SVT400V, SVT200-T, SVT-C series sensars
SVT-L series longange sensor§AG200wireless IMU and WOS200 wireless optical speed
sensor The control and analysis softwaBgoadVibrd is preinstalled insidethe wireless
gatewayfor easy configuration of the sensors.

One major advantage Bfoadsens wireleggateway is the ability to divide thevireless
sensors into multiple groups monitor different parts of a machine or multiple machiesh
group can haw its own monitoring schedule and controlled separately, as sho@mh i# MzNS
The SVT-A seriesvibration sensorgincluding SVT200-A, SVT30GA & SVT400A) in the
samegroupcan be synchronizetd take data at the same tifioe advanced analysis.

Group 3

ashosens,

.........

A

AnotheradvantageoBr o ads ens 6s ws$theehHime dataarquisidowang s

visualizationability. Thanks to the ultridow power design of sensors and the driver software
from Broadsens wirelesgatewaythe sensorsan take dataontinuouslyfor a long time.The
gatewayintegrates a timgeries databagénfluxDB 64-bit version1.8.10) for data review and
analysis.InfluxDB is an ideal database fémdustrial IOT (IOT) applications.Data can be
transferred drdouds8aeMQbTsprowelinvealrtime In default, wireless
gateway stores data up to 6 months. Data will be automatically removed from the database once
they exceed the specified dates to keep the gateway run smoothly.

Broadsensvireless gatewagrcan be accessdbm a web browser, so theieno software
installation requiredBroadsens wireless gateways do not need internet access to operate thanks
to its integrated large data storage and database. The gateway can work standalone and the
remote PC or server can be turned off. &itehitectue of thegatewayallowsthe systento be

integrated tdargeenterpriseenvironment easily. At the same time, the gatewatss ideal

5
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for small to medium size companjes R&D institutes

p8p 3PAAEAEAAOEITO
All gatewayshavefast four-core processomt 1.5GHz GU200S has option of 32GB or

64GB storage, and GU3@mU300Shave optional 64GB and 128GB storage. GUBBO300S
has additional RS485 Modbus RTU port, plus two GPIO ports.

Note: GU200S is reaching end of life and not recommended forew projects and
applications.

The specifications 0f5U200S GU300 and GU300Sgateway are shown i | oM S
GU300GU300Sand GU200S use different BroadVibra software, since GI&30800Shave
faster internal speed than GU20@8J2005, GU300GU300Salsouse different firmware due
to thedifferent inerface speedf internal Bluetooth Low Energy (BLE) chipoth GU200S
and GU300GU300% s B L E vecah intpgratechamplifier to boosteir distance to the
Sensors.

Althoughthe wireless gateways aeguipped with 2.4GHz 802.11 b/gWdiFi in default
it is recommended to use wired connection ttoe wireless gateways® ensureoptimal
operation Since there could be lots of data coming in and oth@yateway, wired connection
is preferredWiFi of the gateway is turned off in default. Please refeto Appendix 2 on
how to turn on and configure WiFi. The gateways come witbdBi 2.4GHz antenna with
SMA male connector.
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iS¢l &a

¢ ovf $ISQaNP2ATRA Sy & 3
Models GU200S ‘ GU300 ‘ GU3005
Processor 1.5GHz quad-core 64-bit ARM CPU
Memory 2GB, 4GB or 8GB

Data storage

32 GB or 64 GB ‘ 64GB or 128GB

Communication with

sensor

2.4GHz low power secure wireless, extended range, up to 20dBm

Network interface

Fast Ethernet, dual-band 802.11ac wireless

Sensor support

Up to 250 (60 SVT-A, 30 SVT-V, 60 SAG, and 100 SVT-T series sensors)

Operating system

Linux Debian 64bit

software interface

BroadVibra software based on Node-RED

Communication

protocol

MQTT, TCP/IP, UDP, Modbus TCP, OPC MQTT, TCP/IP, UDP, Modbus TCP & RTU, OPC UA

UA

Vibration analysis

Velocity, displacement, RMS, True peak, Peak-peak, STD, Crest factor, Kurtosis, trend analysis, FFT analysis, advanced filtering

Database

InfluxDB for easy data review and export

Power supply

9-18v DC isolated

Power consumption

<15w

Size 141x127x31mm (5.55x5x1.22 inch) 141x121x31mm (5.5x4.7x1.2 inch) 141x125x28mm (5.5x4.9x1.1 inch)
Weight 555g(1.22 1b.) 490 g (1.08 Ib.) 460g (1.02 Ib.)
Working environment -30 - 60 Celsius (-22 - 140 Fahrenheit), 10% ~ 90%RH
GPIO No Yes Yes
Cellular network No No Yes

Additional features

Edge computing, real time clock, OTA Edge computing, real time clock, OTA upgrade, USB, RS485

upgrade, USB RTU, 2nd power connector RTU, 2nd power connector

Edge computing, real time clock, OTA upgrade, USB, RS485

GU300S supports global 4G LTE service and can be used world®@m@nal GPS
function is available to GU300%he cellular network specifications are as the followihty 6 t S

H):

¢l onDS o nn{

Frequency Band

LTE-FDD | B1, B2, B3, B4, B5, B7, B§, B12, B13, B18, B19, B20, B25, B26, B28,

LTE-TDD | B34, B38, B39, B40, B41

WCDMA | B1, B2, B4, B5, B6, B8, B19

GSM 850, 900, 1800, 1900MHz

GNSS GPS, Beidou, GLONASS;ALILEO, QZSS

Data Transfer

NE I RasSya
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LTE 150 Mbps (DL) / 50 Mbps (UL)
HSPA+ | 42 Mbps (DL) / 5.76 Mbps (UL)
WCDMA | 384 Kbps (DL) / 384 Kbps (UL)
EDGE 236.8 Kbps (DL) / 236.8 Kbps (UL)

GPRS | 85.6 Kbps (DL) / 85.6 Kbps (UL)

Broadsensos wbsupmit alspspulag svebebmasers, includiigefox,
GoogleChrome, Edge, Safa®peraand Vivaldi Please use provided user name and password
to log in to the web interface dfe wireless gateway

p8c¢ #1 11T AAOI 00

GU200S(reaching end of lifenot recommended for new customergines with Ethernet
connector, four USB connectorsower switch and power supply input connec®h (3 WzNB
The USB connector cdre used to expand the gateway functions such as adding USB to RS232
interface by using a USB to RS232 adapter. An external USB WiFi adapter can also be plugged
in to provide external WiFi (in case that the gateway does not come with WiFi adapter).

Note: GU200S is not recommended for new customérsstomers using GU200S are
recommended to upgrade to GU300 or GU300S with additional features such as GPIOs and
RS485 for future purchases.

..._I‘ }-*—N
D g

CAIWENBI nn{ O2yyS0i2NE

Besides USB and Ethernet interface, wireless gateway GU300 also has two GPIO
connectors, RS485 RTU connector and additional power supply connector. The connectors are
showninCA dazNBrhe #ADCI N0 connector accepts 12V 2A (
i nput. The additional power connector is | ocat
used to provide power to the gateway in high vibration environments. Thisotonoan also

8
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be used to power external sensors. RS485 connector is located beside the power connector.

Two GPI O connectors are | ocated between the RS-
The debug connector is for internal usage only. GU300 is basdthspberry Pi Compute

Module 4 (CM4) industrial single board comput e
GPI O port 26, and Al 0206 connector corresponds
configured as either input or output by software. Eachd@ has a ground (GND) connector

for easy connectiorRlease refer to sectionn B 1 LLJ2 Ndr details on how to program them.

—
N
BROADSENS

CAddzidB onn 02y ySOi2NE
Attention: The GPIO ports use3.3V voltage. Please do natonnect the ports tohigh
voltagesuch as 5V

GU300S has the exact same coniDBBconse&d@&s oGU3O0(
(Figdr.e

CAImEN&An{ O2yySOi2NE&

I n the front, GU300S al so has an additional
conneGUUd3 oGS al so has a SIM card sl ot in the fr

9
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for 4G LTGH3DOrISY 2.6 model or |l ater also comes
BroadVi bra GPS support, the gateway | ocation i
GPS antenna is required for this feature.

GU300S dcooense mwoitt h a powiemc ent/ tod fgdtuedway ,i s s U
on all the ti me.

¢c® UOOAIT OAOOD
C8pAOANAD AROET T

To set up Broadsens wireless gateway and sensors, please prepare the following items:
1 Broadsens wireless gateway with power adapter
i Ethernet cables
1 Arrouter, ideally with admin right. In case that user wants to use a PC to connect
to the gateway directly, please refefigppendix3. Direct connegon to the
gateway of the manual
9 Afast PC or laptop that connects to the router (Intel i7/AMD Ryzen 7, minimum
8GB memory recommended)
¢8p8p #I1TTAAOGETT OEA %OEAOT AO
A typical system connection diagram is showrCin 3plzNld8cal network is available,
then the gateway can be connected to the local network directly. In case that a local network is
not available, then 4G/5G router can be used to provide remote connection.

. BLE (Bluetooth Low Energy) -
—

@ -
* I PC
@ BLE _—

Wireless ® _— Edge-computing Internet
vibration & '? gateway 4G/5G
temperature -
sensors 2 anaalalale] ' '
s

. ] 4G/SG/WiFi router
Edge-computing I Server/Clouds

.)))

B

gateway

Edge-computing

gateway Laptop

I

CAIggNB i SY(iD2yySO

[EnY

0
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Please connect the power adapteth® wireless gatewagpnd plug an Ethernet cable to
the Ethernet port ofireless gatewayq A A@zN& other end of the Ethernet cable should be
plugged into the routeré6és LAN port. Screw in
labeled at the gateway (Since the enclosure of thelesis gateway is made of metal, this
external antenna ensures the gateway communicate with the sensors througbtahe
shielding).Please make sure that the BLE antenna is seclued.on the wireless gateway by
pressing the power buttofror GU300S, there is no power button, since the gateway is
supposed to be Aondo all the ti me.

If user has the admin right to the router, then please log in to the router and find out the IP
address of wireless gat eway30dxyx X >x0oK@G@UBFOAX or t he
XXX xwhoere AXXXXXO0 i s the serial number of t he
connection from the gateway to the router for the optimal performance.

In case that user does not have the admin right to a router, thea pkmasoftware such
as AAdvanced | P Scannero to find the | P addres
can be downloaded here:
https://www.advancegp-scanner.com/

Advanced IP scanner htiee option of running standalone without installatiGri( 3 @zN5S
Please make sure that the IP scanner software is running at the computer in the same network
as the gteway.

(¥ Setup - Advanced IP Scanner 2.5 - X
Welcome to the Advanced IP Scanner 2.5 Setup Wizard
Specify whether you want to install Advanced IP Scanner 2.5 or just run it l!
Select action:
(O mnstall
Program is already installed.
@ Run

Run portable version (no installation needed)

Advanced settings

CAJdeNBIl yOSR Lt &aO0FYyYSNI NHzyyAy3d gAliKz2dzi Ayadl t

The name of the gateway may appear as the manufacturer of the microcomputer
ARaspberry Pi F 0 u n3D@xt xi Xoxnx00 i onr txix@tdk2000dF & LA S
x X x romothe result of Advanced IP scanner. In rare cases, the name may be blank.

11
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Note: Gateway serial numbeis unique for each customebut not uniquefor different
customersThe serial numbenave five digits and may contain lettefor examplethe serial
number can be GU3600010, or GU30A0755. Broadsens identifies its gateway by the
combination ofMAC addressand serial numbemhich is unique for all customeiBy doing
this, a small serial number can be used for each customer.

Each gatewayshould be assigned a unique name by the customer in the MQTT
configuration pageThis enables tens of thousands of gateways to be deployed for each
customer easily.

If the router has allocated many dynamic IPs in the past, then the royteoiiae able
to assign an IP to the gateway. In this case, the router needs to be powered off, and powered on
again to release the old IPs and assign a new IP to the gateway.

Assume that the dynamic IP of the gateway is 192.168.1.xxx (replacexn with the
real IP), then the link for the gateway dashboard web acdess is
http://192.168.1.xxx:1880/ui

When a user logs in the for the first time, a {pppvindow will appear asking for user
name and passwor@ @ 39zNB
() 192.168.1.41:1880/ui

Sign in to access this site

Authorization required by http://192.168.1.41:1880
‘Your connection to this site is not secure

Username user

Password [ cennsnned

m Cancel

CAIUZNERS NI yIFYS YR LI da62NR 6AYyR26

Please use the provided ID and password to log in to the web managemeBt gadEens
wireless gateway is designed to work in a secure enterprise nettvisrkecommended to
keep the gateway inside a secure sub network behind the firewall all the timféor remote
access, VPN or MQTT protocol is recommendealsend raw data or analysis result to clouds
or a server, please referBooadsens wireless gatewaymmunication guideyhich provides
detailed information and examples on howeadhe information including raw data to servers
at different networksroclouds.

[LED lights]
The LED lights on GU300/GU300S gateway have the following meaning:

1 RX:reserved.
1

2
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1 ACT: For controller board status and incoming data.
1 TX: outgoing data

The ARSTO button is used to recover from st
button by 10 seconds with a paper clip wildl re
¢c8p&dommr3 AT TTAAQEI I

This section shows howconrmectichBsers pan skt 0So6s 4G
section if gateway GU200S or GU300 is udédn 4G or 5G router is available, then there is
alsono need to use GU300S. User can connect multiple gateways such as GU300 to the 4G/5G
routerandc ommuni cate remotely via the router. Howe
gatewayGU300S cellular network abilifythen GU300S can be set up to communicate via 4G

LTE networkglobally (C A 3yjzNB
— S~
Cm e
Server/Clouds/

-
Edge-computing \
gateway GU300S

Laptop

Wireless vibration &
temperature sensors

Machines

CAIyeNBo nn{ OSttdzA NI O2yySOilAazy

GU300S works with prepaid SiMards oractivated SIM cards that are not locked to
specific devices globally. In USA,-Mobile or AT&T network compatibl&SIM cards can be
used directly. Some cellular providg¢r s u ¢ h  a ssSIM eards rnay negdbeunlocked
before usage.

Please follow steps below to insert the SIM card:

Step 1. I n the gateway config page,s,click on
observe that the Ethernet port light is turned thi&n unplug the power cable.

Step 2. Use a pin to push the SIM card eject button and pop up the SIM car@ xra/dzNB
d). GU300S accepts mini size SIM card. Most SIM cards come wiilt ®ption including
mini size.

dza 12 Y S1I

O«

13
.NRIFRaSya tNRLINASGHINE LYT2NXIGAZ2YD® C2NJ . NPl RaSya



CAI@INSBS Ol {La OFNR GNrXre FNRBY D! onnf{

Step3. Insert the SIM cat to the SIM card tray with contact pins facing up. Make sure
that the card is firmly inside the tra@ & InizNS

CAddaNF &E&SNI {La OFNR G2 (G(KS {La OFNR (NIe&

Step 4. Push the SIM card tray back to GU3003 @ dAyBower on the gateway by
plugging the cable, then the cellular netwizrkeady to use automatically.
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Step 5. rifythe SIMcard s cel | ul ar nlésersatit me&ds to 8SHroethe t
gatewaythroughlocal Ethernet connectio U 3 0 0 S 6 snetevark device isausb0. Use the

on

following command to verify thatdynamiclP is assignel 0 GU3 000 s(CA Bdid® du | e

ifconfig usbO

CAddzBBonn{ OStftdzZ I NJ Lt OKSO]

Pl ease note that the above | P is not

service is still needed.o verify that cellular network is accessible, please use the following

command, where 8.8.8i8s Googl eds <Ladw@BE | P address
ping -1 usb08.8.8.8-c 5

CAddaWBNRA F& OStfdzZ  NJ O2yySOilAzy
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Pl ease replace 8.8.8.8 with an&Gacoadiinly el $er v

shows 0% packet | os s, then the cellul ar net wor
cellular network wild.l be automatically connect
I n cas®eent hwmdnts to check cellular signal stren;
foll owing command:
mi ni Domdev/ ttyUSB2
Then use the following commbkihud¥#o0o check cell ul
AT+CSQ

And use the following comm&gdd#o check SIM car
AT+ COPS?

1, "AT&T EIOTCLUB",7

CAhdzMID'! onn{ !¢ O2YYIlI YR

t NRIAGWEDB2f £ 2@QIR O&NA Yy 3 dzl) GKS KStdi208ESYI A NIAOR W)
{La OFNR NBIdZANARY3I Yl ydzt !thb

Generally, the APN (Access Poibnyt tNaemeSI| M.anl nb

rare cases, SIM cards from some providers requ
set by the following procedures below manually
a)SSH to the gateway, enter the foll owing comm

sudo miDni/dem/ ttyUSB2
to bring Upptrlogr@aer mi na
b) Then enter the following command:
AT+CGDCONT=1, "I P", " APN"
wher dARBMd di fferent provi déAPBt® dihfef preompter plaé
Pl ease check with the SI'M card provider for co

¢8¢ 3AT O CATANADARA BB OET 1

The wireless sensors are preconfigured with the gateway for the customers, so that the
sensors are ready to use out of the box immediately. Please refer to the included system setup
sheet for sensor ID and sensor group mapping. Fresh battipidally installed 12 days
before the shipment. No sensor activation is required.

Br o ads e Hosvpaver wiretess aensors are ut@mpactand light weight(C A 3 dzNB

M @ndC A IndNThe compact size makehem less intrusivand can be mounted on compact
16
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@ Broadsens

spaces. Théght weightgenerates mucimore accurate vibration measuremesgpecially for

light machines and structurdbeavy vibration senssraffect the vibration measurement
negatively). Br o0 a dcanda instalded itightlspaestcdmpaned teothérs o r s
bulky wireless sensors.

V1200

CAddsNBR I RaSya oAdSyasz®a i) qUNEldRE MBS NI 024y

CAddaNBDHAN 6 ANBIISHR My IS SoranBNI Saa OAONI A2y aSyaz

B r o a d seetess &ibration sensors have two options of case: single M6 screw hole
case or double scretole case. Single M6 screw hole case allows the sensors to be mounted
with pads, studs or magnet mounts easily. Double shmdav case allows the sensors to be
mounted with two screws, or wires. Both cases can also be mounted with epoxy directly.

Note: Each sensortype comes with a serial numberthat ranges from 0 to 65535The

sensorserial number may not be unique. Broadsens identifies its sensotsy serial number,

sensor type andheir MAC address. Users can treat the serial number similar to the IP
addresses in a | ocal net wor k, and uskBy gateway
combing the gateway name with the sensor serial numbenser can have unlimited

number of sensors.

Please find the sensor serial number (ID) from the sticker coming with the deasbr.
sensor can be assigned a unidascriptiorby the customer n t he fAsensor confi go

Broadsensibration sens@arebased on the principle of a differential capacitance arising
from acceleratioinduced motion of the sense elemenibjch further utilizes common mode
cancellation to decrease erréirsm process variation, temperature, and environmental stress.

17
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The ®nsors include autcalibration circuit integrated inside, which maintains the accuracy
through years diield usageTherefore, no recalibration is required in industrial applications.

Battery is preinstalled inside the sensor, unless the customer cphtppingcarrier
does not allow the battery included. In this case, one needs to install the battery to the sensor.
Broadsens ultrdow power sensors use compact %2 AA sizinsic safebattery 14250or
industrial applicationsThe recommended battery brands include Saft 142%@ EVE
ER14250(C A In)NTese batteries are hermetic sealed, usingflaommable electrolyte and
not restricted fo transportationBroadsens obtained explosive environment certificate for
SVT200, SVT300 and SVT400 wireless vibration sensors (both A and V series) with EVE
ER14250Please use recommended batteries from reliable sources for the optimal performance
of the sensorsThe connector of the battery is Molex 51822002P (Molex 510212P) with
1.25mm pitch

CAdMdzN&n vpn B2 K SN R doSned NBAASDING § K 2 ¥ NE

Broadsensongrange wireless vibration sensors (S\/Beries) andvireless IMU sensor
SAG200 use 18505 batte(Z A 3 dANBSVT-L long-range sensors have integrated signal
anplifier to boost both transmission and receive signal; Wirdlgés SAG200 doesdge
computinginsidethe sensorTherefore, both sensor types require longer battery fortiemg
usageThe18505battery capacity is 4000mAfihe connector of the batterythe same as the
14250 batteryNlolex 510210200).

18
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Please refertothenlinegui de on how to replace the sensor

Broadsens WOS200 wireless optical speed sensor uses ER14505 battery without
connector, so that the battery can be replaced easily by users. The sensor also accepts SAFT
LS14500 battery.

Typically, sensorgroupispeonf i gured based onThedefmultomer 6s r
SVT-Aseriessensor gr oup sctoanrttiinnugi nfgr oimm ftOhledgp at t er n
i BO , éZp , 806G o 0 ézo , i M110108,, a&amd i nzgd . a t Tanée3844
possible group3Vhena customeplugs in the wireless gateway, the system is ready toutse
oftheboxThe sensor group can be adjust Pldaseby t he u
keep a record ofgateway andsensorID/group mapping. If usersc hange a sensor ds
number, then the sensor can only be accessed from the new Biheupaximum number of
SVT-A series sensond SAG200 sensois a group is 6.

¢c®3 AT O &1 OET C

Oneadvantage of wireless sensors compared to wired igeissiine easy installation. No
wiring is required on the sensoWireless temperature sensor SM0-T uses epoxy mounting
method. The temperature sensor measures the temperature on the surface of the
machinegtructure. Simply bond the sensor with epoxy to the spot wloerevantto monitor.
If youjust want to monitor the temperature temporarily, thérermal conductive pastan be
used First apply some paste to the surface of the structureatteahthe temperature sensor
to the paste gently.

SVT standardwireless vibration sensors (S¥00 to SVT400) SVT-L long-range
wireless vibration sensors (SVT200to SVT400L) and wireless IMU sensor SAG20@ve

four ways to mount: Epoxy mount, magnet moumgunting pad or stud mount @ 3 a5

19
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@ Broadsens

The sensorbave standard M6 size screw hole at the bqttomd can be fastened using magnet
mount mounting pad oM8 to M6 mouning stud Broadsens m@ignet mounhas M6 stud that

can be screwed into thmttom ofsensors directlyThe magnet mount has-s¢hape legs, and

can be installed on both flat or curved surfatésunting pad ACEPAD-01 has integated M6

stud, and can be screwed into the sensor bottom, and mounted to structures with epoxy.
Mounting pad ACEPAD-02 has M8 screw hole in the middle, asttbuld be used together

with the mounting studThe M8 end ofhe mounting stud can be screwed itite mounting
padACE-PAD-02, and theM6 side of the mounting stud can be screwed into the sefiser.
mounting stud is M8x10L(10mm length, 1.25mm thread pitch) at the bottom(to the structure),
and M6*6L (6mm length, 1mm thread pitch) at the top(tecstten s or ) . To measur e a
status with strong vibration, it is recommended to use stud moumtunting padsStud mount
provides the best loagrm monitoring consistency in a strong vibration environment.

y; | f’
—_—
e
L
Magnet mount with H- Mounting pad with Mounting pad with M8 Mounting stud M8 to M6
shape legs integrated stud screw hole thread

CAddalB aNIR2Y aSyaz2N) Y2dzyiAy3

Realtime wireless vibration sensors SVT20Q SVT300V and SVT406V in double
screw hole cassupport epoxy mount, screw mount amhgingwire mount.They can also
come in standard single M6 screw hole case, which allow for magmett, stud mount and
pad mount too. An SV-T sensor isdeal for realtime monitoring ofcritical machinessuch as
motors, fanshigh voltage power lines, train pantographs, water pumps, valves, engines, etc.

¢B& O 1T O DPAT Al

Whenyoulog in for the first time, the sensors @meconfiguredvith the gatewaynd are
ready to useut of the boxThere are twdypes oflayouts of the front panel. The standard
version and the special edition. The standard version is for customers whospdr&harA

series sensors, or both S\MTand SVTV series sensors. The special edition is for customers
who only purchased SV series sensors.

¢8t8p 30AT AAOA A£OT T O DPATAI
Standard front panel is ttwmmonlyused version. It is for customers who haveTsV
series sensors, or both S\MTand SVTV series sensor$n the front pagethe left side of the

panel shows the gateway statiusluding gateway CPU usage, CPU temperature, memory
usage, data usage agatewayclock andup time since its last rebodthe middle of the panel
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shows the acceleration and temperature informafithe middle panel iblank when the
gateway powers up for the first tinf€ A JwNBhe righ panel shows the DAQ contridr
SVT-A series sensor$ he bottom of the panel shows the current BroadVibra software version
number and copyright information.

Broadsens Wireless Gateway Dashboard 2/5/2024, 8:30:34 PM

#A Home (P e SVT A Series Accel DAQ Control

23 Continuous CPU Usage
Selectgroup:  Group 01 (zone 1)
mm History data =« W

Wi FFT Analysis
CPU Temperature
&= Manual DAQ Switch:
A Trend analysis

A Alarm setup DAQmode:  Real time -
© Timer setup - Rate (Hzj:  200Hz

() Sensor info 0 ponge 16

€03 Sty

[ Gateway setup

4 MQITT config
Save data to database:

Acceleration alarm
Temperature alarm
CLEAR ALARM

Copyright by: Broadsens Corporation, January 2024; BroadVibra version: 2.8.1

CAIWaNEG Il yRIFNR FNRBY (G LI ySt

On top right corner, the dashboatibws the current computer tingince version 2.8.1,
the gateway clock time is added on the bottom left. User should pay attention to the gateway
time and the computer tim€ (@ IdaNBhe date and time are different, then it is important to
adjust the gatewaybds clock, make sure that the
The gateway has integrated database, which uses UTC time. When the gateway saves data,
retrieves dta, plots data, or sends data via MQTT to the clouds, the gateway uses the gateway
clock, instead of the clock from the local computer.

Total: 61.12GB
2/5/2024, 8:41:08 PM

DAQ Control

—

Select group:  Group 02 (zone 2)
Gateway time

2024-02-05 20:40
Up time
1d-Sh-21m-29s

Manual DAQ Switch:

CAIWamB GSsl & GAYS ga O02YLIzi SNI GAYS

User can update the gateway Cploeks dyr &fStHr ttoo
and following standard Linux operation to chan
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gat d@evatyi me zone shoul d be &updoactaetd obnas efchi®sn ctame
the sensorsndaodtrr actt tiamed i

The gateway has internal precision hardware
i nternet connection and c¢cl ock server, t he gate
clock to ensure proper ttomepowhrrtheé shar CR2108 2
gat ewaryheep the whenedtt tiismepowered off and poa
necessary to repladédtehet@R202A2tecelyl rleptl aerynen
gateway to intemeett dloo ok, adamd tvher icfoy t hat t he
ti me.

¢ BBHDAAEATERNARODEB AT Al

If a customer only has SVV series sensors, then a special edition front panel is used. In
this edition, the redime vibration monitoring sensor SW series chart is put in the first page.
The SVTA series sensor charts and DAQ control panel is moved to the secondruaige
cal |l edA DRAQH IIINB

In this front panel, the top chart shows the vibration velocity, the bottom two charts show
acceleration RMS and temperature measurement. The sideaflawsl users to select SW
sensor group, and disable data saving, and refiee i&O 10816 standard for v#tion severity
reference and alarnfplease refer to chapter 3 for details).

The fASave dat a istmoveddathe frdntgpage id thesspeiial edition version
(since BroadVibra 2.8.2 SE). The switch shob&lturned off when users are installing the
SVT-V sensors. Turning off data saving can avoid saving garbage data, sinéé S\iBors
take data continuously nestop. After user finishes SVV sensor installation, then user should
turn on this switch, sthat the vibration data can be saved to the database. User can review the
hi story data from AHi story datao page (pl ease

Pl ease note that fASave data to databaseo swi/H
types ncluding SVTFA sensor, SAG sensor and S\MTsensor.
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2/1/2026, 10:13:08 AM

Gateway status SVT-V Series Continuous Monitoring Side Panel

CEY Usage Velocity RMS (mmys) Acceleration RMS (g)

Sa

ISO 10816 Reference

Velocity RMS C1 €2 C3 C4
0.

M )
| a0 _“!_F\n‘ v,“_\”{WJ ‘flgllllll_ w il “H_;‘IW!‘I[

Crest Factor Temperature (Celsius)
mcome |}

Velocity/accel alarm
Crest/temperature alarm
CLEAR ALARM

Copyright by: Broadsens Corporation, January 2026; BroadVibra version: 2.9.3 SE

CAJWzNBISOA I £ SRAGA 2K FaARKW2 KB WS- 3 S

If a customer only has SAG200 wireless IMU sensors, then the following special edition
panelisuseCA WISl ease note that users need to click
so that the sensor signal can be shown in the charts.

Broadsens Wireless Gateway Dashboard 12/18/2023, 10:29:48 AM
Gateway status DAQ Control

CPU Usage Acceleration(g) Gyro(dps)

Magneto (uT) Angle (x: pitch; y: yaw; z:
oz e . ms - > -

MAGNETO CALIBRATION

0d-1h-2m-57s

Copyright by: Broadsens Corparation, Decem sadVibra version: 2.8.0 beta 8

CA JwzNBIS OA | £ RA (AR y{ 'RD a3Kpy2ad 2B gAYy K2 YSLI 3 S

In the DAQ control pandgbnly applicable to SV3A series sensoend SAG wireless IMU
sensorsuserc an manually start the DAQ by pulling th
To do this,grodpizané}t sel ect @&aRdal ti med DAQ mode,
default selection, theturn onthe DAQ switch, and the DAQ knob will turn into red color,
showing that the gatewaygésnnecting tahe sensors in theelectedigroup/zoné Depending
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on thedistancefrom the gatewayo the sensor@ind number of sensois the same groypt
may take a few seconds up to 30 seconds (if synchronization is uded)the gatewayto
receivedata(C A NS

In the acceleration chai€ @ JwNtBe sensor ID is displayed for identification purpose.
For example, if the ID oAin SVT-A sensolis 8, then it will show 8.x, 8.y and 8.z in the chart
which correspond to x axis, y axis andxis acceleration datd@he live chart is very useful to
visualize the acceleration status of a machine in operation.

Although Broadsens wireless sensors can continuously take data in real time mode,
batch mode, multi DAQ modeand live FFT modgsynchronized or asynchronized), it is
recommended to take data periodicallyith timers. This can prevent the gateway from
being overloaded with large amount of data in a short period of time.

Gateway status SVT-A Series Acceleration (g) DAQ Control

CPU Usage

Select group:  Group 02 (zone 2)

Manual DAQ Switch:
DAQmode:  Real time

Rate (H: 100Hz

428 203429 20:3429 203420 20:34 Range: g

Temperature (Celsius)
s65 [l 566 [ 56

:61.12
Total: 61.12GB Save data to database:

Acceleration alarm

Gateway time
2024-02-05 20:34

Up time 68 /
1d-9h-15m-19s 1.:-:._1\'“;.:\ 20:33 20:33:54 203359 20:3401 20:34 ..‘w— ) 20:34:11  20:24:14 203419 202421 20:3424  20:34:29 CLEAR ALARM

Temperature alarm

CAIWZNB A KOBFANMR RIFGI FOljdAaAGAZY

Broadsens ultrdow power wireless vibration sensors are optimized for acceleration data
acquisition. This is the reason why Broadsens:«
data with extremely high battery efficiency. Durithgg DAQ, emphasis is always given to the
acceleration measurememtss data are taken fdne temperature measurement, since the
temperature changes slowly. In default, temperature is measured eirergdsime modepr
between each batch at batch mode and multi DAQ modeatatihe end of measurement in
single DAQ and single FFT mode.

For fully automatically scheduled monitoring, pleasse timers (please reféo the
ATi mer s 9. Adcalepation glaangseansab be set up at the AAl arm
the acceleration exceeds a predefined threshol
into red color.

24
.NRIFRaSya tNRLINASGOINE LYT2NXYIFGAZ2Yd® C2NJ . NBIFRaSya Odzaid2vSsI



@ Broadsens

In defaultwirelessgateway comes witB0 grougzoneq10 groups for BroadVibra v2.9.2
or lower) Eachgroup/zonecan be configured and monitored separately. In each gateway, the
zone number always starts from 1 and ends at 10. More zones can be added per user request.
The group number c amacvoringto ASClotable drdead zonegpis t 0
mapped to a unique group. Tgmup/zonema ppi ng can be set up at t he
page (chapterg{S y & 2 NJ O 2 yoF thid dzhllal) Malyple vibration sensors can be
allocated to the sangroup/zoneThe vibration sensors in the sagreup/zonecantake data
manuallyor automatically by a ti mer. The timers ¢
Usercan set up multiple times aydéor the monitoring purposén case that users want to
change a sensorés grbupm thenibBeéenEhaperdben faidg w s
{Sy a2 NJ O2 yithisIndrNal)i A 2 v

¢8t18t1t ! AAAT AOAOGETT OAT CA AAEQOOOI AT O
For SVT-A series sensord¢ adjustable-gangevaluesare:
T 29
T 49
89
T 1e6g*
T 32¢9*
. 649*

Note:1g=9.81 m/$

SVT200A 6 s r asergdgustdble from2gto8g; SVT30d6s range i s adjusta
2gto 16g,and SVT46B6s range is adjustable from 8g to 6.

The GUI allowsuserto setup an acceleration range outside the specified range of a sensor.
This feature is useful fiserwanisto combine sensors of different range into the same group.
If userses an acceleration range outside the range of SVIR0BVT300A or SVT4006A,
thenthe sensowill ignore the new settinggnd use the previous range.
For example
. If usertakes dataat 16g for both 30@\ and 400A first, anduserchangs the range to
64g, then 30\ will stay at 169, and 408 will changeto 64g.
. If usertakes data at 8g for both 368 and 400A first, anduserschange the range to 64g,
then 300A will stay at 8g, and 408 will changeo 64g.

cB36MAT OTAOAA AA NDEOXEOET 1

Broadsens SV-A series vibration sensor data acquisition supports adjustable sampling rate,
adjustabld®AQ (Data Acquisitionsampling modesdjustable g rangadjustable DAQ points
(in single DAQ, multi DAQ and single FFT mod®AQ synchronization in the same group
(C A InNahd adjustable trigger thiesd in trigger mode
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Manual DAQ Switch:

DAQ mode:

Rate (Hz):

Range:

DAQ points:

8g

Single DAQ

3.2kHz

2048

Save data to database:

CA JuzaNB! v

Y2RS

The supported sampling modafsSVT-A sensorsre:

Realtime mode

Batch mode
Synchronized batch mode
Single DAQ
Synchronized DAQ

Multi DAQ mode

Single FFT mode
Live FFT mode

= =4 =4 =4 4 4 -8 -8 -8 o8 of

Synchronized regime mode

Synchronized multi DAQ mode

Trigger mode (released in May, 2023)

2LIGA2y A&

Each mode has an idditation number, as shown below. When the history data is exported
or transferred via MQTT protocothe data acquisition mode and the sampling rate are also

included. The sampling mode and sampling rate can be useddastuct the data.
I OlidzA &AGARZY Y2F

¢l ooB$ Gl

Data acquisition modes

Identification code

Realtime

0

Synchronized redime

Batch mode

Synchronized batch mode

Single DAQ

Synchronized single DAQ

Multi DAQ

Synchronized multi DAQ

Single FFT

Live FFT

OO N[O | WIN|F
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@ Broadsens

‘ Triggermode 10

Currently, wireless IMU sensor SAG200 only has real time mode with fixed 50Hz sample
rate.

cBp DEAR 11T AA AT A QHIAEJITTANAA OAAI

In reattime mode and synchronized r¢imhe mode, vibration sensor takes data and sends
out data continuouslylhere is no limit on how longhe data acquisition lasts in these two
modes, which allows the software to monitor down to 1 rpm rotating machimesdjustable
sampling rateat realtime and synchronized retime modeare:

1 2Hz
4Hz*
THz*
13Hz*
25Hz*
50 Hz
100 Hz

1 200 Hz

*: 2Hz, 4Hz, 7THz, 13Hz and 25Hz require BroadVibra version 2.8.3 or higher, andA\SVT
sensor firmware v2.9 or higher.

Since wireless network condition and the distance from the sensor to the gateway varies,
there is slight variation on the arrival time thie sample datalherefore, it is important to
understand that the time stamp for éx@ortedsensor data is only the time that the data arrives
at the gatewayThere is a buffer at the sensor, that ensuresthiesensortakes dataat the
definedsampling rate (50Hz, 100Hz or 200Hz).

=A =4 =4 -4 -4 =4

Realtime mode is great for live view of the machine vibration status time domain
analysis When the sensor is far away from the gateway, the signal becomes weak and data
could be lost during communication. Iridltase, the sensor will-teansmit the data, which
can make the sampling rate lower than the given value. The longer the distance, the slower the
transmission speednd the lower the sampling rate

For frequency domain analysis an unstable networkt is recommended to use single
DAQ mode, synchronized single DAQ moae,single FFT mode to ensure the sample rate at
the sensor

Starting fromBroadVibraversion 2.4.1, lte synchronization numbés automatically
calculated based on the number of sensors in a gRdeigse note that since all sensors share
the same bandwidtlit, is recommended that the number of sengothe same groujs less
than or equal td (the maximum allowable number i% 8

When the sensors in the same group are synchrotizelle datathey start taking data at

2

7
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the same timdt means that when a sensor connects to the gateway, the gateway will not release
the Astart DAQO command unloessasemetne of the f ol
1. The number of sensors connected to the gateway is equal to the synchronization
number, or
2. The timer in the gateway reaches 30 seconds.

In the synchronization mode, the gateway wills s u e t he Astart DAQO
immediately once thall thesensors in the current group connect to the gateWagy gateway
will wait for the maximum of 30 secondsven ifthe number of sensors connected is less than
the numbepf sensors in the current grqupe data acquisitioof connected sensovdll start
in30secondaf t er t he @ DA Qotosave energynlfdall sersorsihave ge&RI
(Received Signal Strength Indicatothe typical maximum connection time is less than 15
seconds. The 30 second limit guarantees that if thereus af therangefaulty sensor irthe
same groupthe systentan still start and finish the DA@ithout waiting anddraining the
connectedensosdbattery indefinitely.

In realtime mode at 50Hgampling rag, the power consumption of SVA series sensor
is less than 20QIA in averageg(C A wANWhich is the best in the industiythen calculated
with 1,000mA battery capacity, SVA sensor can take data continuously at 5@&4 hours a
day, 7 day a week for more than 6 months before replacing batteryeal battery capacity is
1,200 mA in room temperature. In harsh environments, the battery capacity will be reduced and
t hat Bmadsehgsel,000mA capacity for theatculationto reflect more realistic battery
life estimate

[Tips]

Pleasenotethat the higher the sampling rate, the higher the noise. The higher the g range,
the higher the noise too. SVT4@0will have slightly higher noise floor than SVT20R and
SVT300A at the same -gange, sinceSVT400A is designed for high g measurements.
Thereforeusershould choosproperg-range and the sampling rate basethervibration level
andbandwidth requirements achieveheoptimal signal to noise ratio.
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Please note that although tI8V/T-A series sensor and gateway can acquiav
acceleratiordataand temperature datantinuously nonstop for months, the database coming
with the gatewaygouldbe overloaded with such big amounts of datéypical symptom of an
overloaded system is the CPU usage spikes over 100% even if there is no actiesSNES
data acquisition gog on. The active memory usage is also more than 50%. When this happens,
it is required to delete the history from the database.

To take data continuouslyfor a long time, it is recommendedto using the following
solution:

a) Use gateway with 8GB RAM andl28 GB storage, which can handle larger
amount of data than gateway with smaller memory

b) Use SVTV series sensors, which are industrial standard for true reatime
continuous monitoring. Their battery can last 4 to 5 years with true reatime
continuous moritoring

c) Use a more powerful dedicated server locally or on the clouds to handle such
large amount of data. Usercant ur n of f fAsaving data to dat a
turn on the MQTT data output to send data to the data serveBy doing this,
the system can take data fomany months nonstop.

Gatewayawith extended memory (4GB or 8GB version) also allow users to take raw data
continuously for a much longer tinlean2GB RAM memory

It is safe for the SVAV series sensor taky data continuousljor years sinceSVT-V
sensor®nly send outomputedesults instead of raw dataence much lower dat@alume.
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In batch mode and synchronized batch modeStHBE-A seriesvibrationsensos (SVT200
A, SVT300A and SVT400A) take a collection of dat@20 samplepat the guaranteed given
frequency,andsend the data out wirelessly the same timelhe process repeatsitil the
gatewap s DAQ switch is turned off

Batch mode timing chart is shown @A 3wzNiSthe following picture, the DAQ time is
shown in blue arrowed line, and the data transmission time is shown in yellovedriioes
(raw data transmissionjit high sample ratehherecould bea smalttime gap between each
batch since thedDAQ speedould be highethan the wireless transmission spaeligh sample
rate

DAQ DAQ DAQ DAQ DAQ DAQ DAQ DAQ

Data transfer Data transfer'\ Data transfer Data transfer Data transfer Data transfer Data transfer Data transfer
' Dl . i i o % o
320 points 320 points 320 points 320 points 320 points 320 points 320 points 320 points

CAIWaANBGOK Y2RS GAYAYy3a OKI NI

When the sampling rate is lower, and thentitme gapbetween DAQ and data transfer
smaller. At 400Hzor 800Hz there could be ndime gap in between since the wireless
transmission speed could be well above the DAQ sfig¢bhd gateway is close to the sensors
The time gap is affected by many factors such as the distance between the sensor and the
gateway, interference and barriers in between.

The batch mode igery energy efficient. The latest testing data show that thébratzle
power consumptiois about 40QA in averageAt 3.2kHz sampling rate batch mode, the power
consumption is onl¢¥35uA (C A 3rd3NHease note that the new batch mode consumes slightly
higher power than previous version, since 100ms break is removed in the new version.
Moreover, the sensor sends out data in parallél thi#¢ data acquisition, instead of waiting for
the end of data acquisition. This allows the throughput to be more than doubled.
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In batch mode, high frequency faults can be detected during data acquisition. Since in batch
mode, the vibration sensor can continuously work for a long time with extreme high battery
efficiency, the defects from machines can be completely covered.

The ajustable sampling rates at batch madesynchronized batch mode are:
1 400 Hz

800 Hz

1600 Hz

3200 Hz

6400 Hz

12800 Hz

25600 Hz

=A =4 =4 4 - 4

¢Bo 3ETCIA $11 IiTAA AT A OUl AEOIT EUAA OET CI

In single DAQ and synchronized single DAQ mode, the sampling frequency is guaranteed
at thewirelesssensor sideThere is a circular buffer at the sensor that saves the data to insure
the sampling rateTherefore, even when the wireless transmission spegdvary from time
to time, the sensor can guarantee the sampling rate.

Each sample is 6 bytes long, which contains x, y and z axes acceleration datzitin 16
format. The number of samples can be adjusted in single DAQ n@ae B
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Manual DAQ Switch:

DAQ mode:  Single DAQ

Rate (Hz): 3.2kHz

Range: 8g

DAQ points: 16384

Save data to database:

CAIwWzfBy 3t S 5! v Y2RS &l YLX S LR2Ayida | R2dzaldyYSyl

The adjustable sampling rates at single DAQ mode and synchronized DAQ mode are:
1 400 Hz

800 Hz

1,600Hz

3,200 Hz

6,400 Hz

12,800 Hz

25,600 Hz

=A =4 =4 4 4 4

The adjustable number of samples in single DAQ mode is:

1 2,048
1 4,096
1 8,192
1 16,384

In the single DAQ modeht vibration sensor takéise selecteciumber ofsamplesat the
given frequencyand save the data at the sensor budiied starts transmitting at the same time.
Typically, the data acquisition time could be much faster at high sampling hateforejt is
normal that the sensor already finishes data acquisition, but the daaission is still in
progress. Single DAQ and synchronized DAQ mode are ideal for FFT analysis.

In the single DAQ mode, the gateway will check the number of sensors that finished data
acquisition and transmission of data to the gateway. When all sensors in the same group finish
data acquisition and transmission of data, the gateway will automaticedlyoff the DAQ
switch.It is recommended to add a stop timer for single DAQ, in case that a sensor in the group
is moved out of the range of the gateway, or d:
section on how to set up a timer.

[Separator data]

Starting from sensor firmware version Zakeparatdboundaryis added at the end of each
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sensor 6s s i nognake it éagie@formseis to finsl the correct ending of each single
DAQ. In previous sensor firmware version, users need to use timer marker to find the end of
single DAQ samplesThe separator dataasall zero values at x, y andaxes(C A 3 azZNB
Because in real world, it is impossible for the acceleration data to be all zero in three axes. The
length of the separator is 40 data points.

Attention: In history data page,the exported CSV data file includesthe data arrival
time (transmission time)from the sensorsto the gateway The time stampis not related
to the sample rate Thetime stamp isused to save the data and retrieve the data from the
database.

For vibration analysis, after a user queries the data from the databas then the time
stamp can be ignored and the sampling rateshould be used for FFT analysis

[Data reconstruction]

Data can be reonstructed as the following:

9 Discard ag separator data (X, y, z axeslues arall equal to zero)

1 The DAQstartingtime can be set to the arrival time of the first data sample (x, y and
Z axis).

1 The DAQendingtime= starting DAQ time + number of samples /sampling rate.

For example, ifusertakes 4,096 samples at 12.8kHz, and the first sample arrives at
11:09:08. Then théme stamp of each point is as follows:

Data arrival ime stamp Sample index
11:09:08 1

11:09:08+ 1/12800 s 2
11:09:08+2/12800 s 3
11:09:08+4096/12800 s 4096
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8355/ Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
83561 Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8357 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8358 Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
83591 Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
83601 Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8361 Fri Fe_b 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)

83627; Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8363“ Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
83641 Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8365 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8366 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
83671 Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8368 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8369 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8370 Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8371 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8372 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8373 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8374 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8375/ Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8376; Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8377 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8378 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8379 Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8380; Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8381 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8382 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8383 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8384 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8385 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
83861 Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8387 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8388 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8389 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
839(}1 Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8391 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
83927; Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8393 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8394‘ Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8395 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8396; Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8397 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
839871 Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8399 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8400 | Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8401| Fri Feb 18 2022 17:30:45 GMT-0800 (Pacific Standard Time)
8402 |

laap3.

32 5 3200 0.86327 0.107421 -0.39062
32 5 3200 0.861317 0.105467 -0.40429
32 5 3200 0.865223 0.097655 -0.40624
32 5 3200 0.871083 0.093749 -0.39257
32 5 3200 0.865223 0.089843 -0.3789
32 5 3200 0.851552 0.101561 -0.37304
32 5 3200 0.853505 0.111327 _ -0.375
32 5 3200 0 0 0
Separator
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 0
32 5 3200 0 0 oj
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At synchronizeaingleDAQ mode, sensaiin the same grougtart taking datat the given
sample rate at the same time, and finish data acquisition at the same time. The sampling rate is
guaranteed at the sensor siddiming chart of the synchronized single DAGbde is shown

C A Jaahe figure,

f At _co0 means sensor
can vary from sensor to sensor in the same group;
nsor dat aatthesqmeitime; t i on st a

S e

i s

T At _daqgq_sO means

f At _trans_sO means
but there could be slight variance;

T At _dag_doned means

T At _trans_doneo
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Data transfer starts

DAQ start time DAQ finish time
Sensor 1 | >
te t_dag_s t_trans_s t_dag_done t_trans_done
Sensor 2
te t dag_s t_trans_s t_daq_done t_trans_done
Sensor 3 ! >
te t_dag_s t_trans_s t_daq._done t_trans_done
Sensor 4 >
tc t_dag_s t_trans_s t_daq_done t_trans_done

CAJda2lBY OKNRY AT SR aAy3atsS s51v Y2ZRS GAYAy3

In the synchronization mode, the gateway wills sue t he Astart DAQO
immediately oncell the sensori the current group connect to thateway The gateway will
wait for the maximum of 30 secondsven ifthere are sensors not connected to the gateway,
the data acquisitioaf connected sensovgll starti n 30 seconds after the AL
issuedto save energyThis is useful if onef the sensors is faulty (for example, run out of
battery), then the other sensors can still take data without waiting indefinitely.

At single DAQ mode, the sensor takes data and transmit the data at the same time with the
maximum capacity, so that theerage power consumptiorsigghtly higher in this modeTrhe
average current can reach to4281A at peak usagwhen the sensor is taking data and also
transmitting C A 3aahB12.8kHz Thecurrentdrops dowrto 3381A when data acquisition is
finished and only data transmission is in prog(€ss IaiNS

After all data transmission is finished, then $le@sorcurrent drops down to around 13QuA
since the sensor is still connected to the gateWagr should turn off the DAQ switch after
the single DAQ is done to save sensor power.

Since wireless network condition and the distance from the sensor to the gateway varies,
there is variation on the arrival time of the sample dathe sensor detts that a packet is
lost, then the packet will be teansferred to the gatewayherefore, it is important to
understand that the time stamp for the sensor data is only the time that the data arrives at the
gateway.

There could be only a few hundred samples per second arrived at the gateway. To re
construct the data at the gateway, the sampling mode and the sampling rate used at the sensor
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sideis also savedlo reconstruct the datplease use the sampling rate iastef the time stamp.

10008

000022 00:0024 000026 000028 000030

000032
074040 000.000 000.000 000000 000,000 074040

Hold SHIFTALEFT CLICK and DRAG to make  selection

427.61a 16.86ma 10.00s 4.28mc

$$$$$

CAIdzNBy It S 5! v Y2RS glA06KS NI 202K/ a5deWLIG-AY2R/ G NI yaYAaairzy

opa

000002 000004 000006 00,0008 000010 00.00.12
62759 000000 000.000 000000 000000 627590

Hold SHIFTALEFT CLICK and DRAG to make  selection
((((((

338.45. 16.91ma 10.00s ‘ 3.38mc
average max tme
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Since BroadVibra version 2.1.7 and S¥ATseries sensor firmware version 2.2, the new
multi DAQ mode is added. Multi DAQ mode is the continuous run of single DAQ mode. This
modeallows almost continuous data acquisition at ligimple rate, whicls useful for long
time data acquisition and predictive maintenance.

The adjustable sampling ratesrailti DAQ mode are:
1 400 Hz
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800 Hz
1,600 Hz
3,200 Hz
6,400 Hz
12,800 Hz
25,600 Hz

=A =4 =4 4 -4 4

The adjustable number of samples in multi DAQ misde

1 2,048
1 4,096
1 8,192
1 16,384

The timing chart of multi DAQ mode with a selection of 16,384 points and 2,048 points is
shown inFigure 34. One can see that the DAQ typically finishes faster than the raw data
transmission. When the circular buffer is filled up, then the sensor will wait for the data
transmission to be finished floee it starts the next DAQ. Therefore, 2,048 sample points has a
smaller gap between each DAQ compared to 16,384 points. 16,384 sampling point gives a large
number of continuous DAQ compared to 2,048 poistdow sample rate such as 400Hz, the
time gap could be equal to 0.

Multi DAQ mode

DAQ DAQ DAQ
16,384 _ ) o [—1
points [ Raw data transmission Seqarator Raw data transmission Separator N
16,384 points 40 points 16,384 points 40 points ;
DAQ DAQ DAQ DAQ DAQ DAQ DAQ DAQ
=) — =) = =)

2,048
points I

Raw data Raw data Raw data Raw data  Raw data - Raw data  Raw data Raw data
- R

40 points

t
CA3dazBzt GA 5!'v Y28 YLk WAW2YORFNImMc Soyn LRAYyGa (G2 wIn

At the gateway side, since data arrive continuously, a separator is usdidthe data
belong to which DAQ. The separator data is all zero values at x, y-axekzBecause in real
world, it is impossible for the acceleration data to be all zero in three axes. The length of the
separator is 40 data poinisdure35). FromFigure35, the time stamp is only used to save the
data and retrieve the data from the database. For vibration analysis, after user queries the data
from the database, then he should ignore the tinnepstand reconstruct the data based on the
sampling rate. In this example, we used 12800 Hz sampling rate.

User may also notice that the real data length is slightly longer than the specified data
points. This design gives some extra data points anchigiees that the FFT analysis has
enough points.
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16718 Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 -0.10156 -0.00928 -0.97705
16719 |Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 -0.10498 -0.01855 -0.98144
16720‘ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 -0.10352 -0.01953 -0.98926
16721 | Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 -0.10254 -0.01367 -0.98974
16722 | Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) Sepa rator 32 6 12800 0 0 0
16723 | Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16724“ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16725 Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16726“ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16727 | Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16728“ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16729 Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16730“ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16731 | Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16732“ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16733 | Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16734“ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16735 | Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16736“ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16737 | Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16738“ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16739 Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16740“ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16741 | Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16742“ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16743 | Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16744“ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16745 | Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16746“ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16747 | Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16748:‘ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16749 Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16750‘ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16751 | Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16752“ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16753 | Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16754“ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16755 | Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16756‘ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16757 | Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16758“ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16759 Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16760“ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
167671 | Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 0 0 0
16762 Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 -0.10791 -0.01709 -0.95801
16763 | Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 -0.08643 -0.01904 -0.95068
16764‘ Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 -0.0708 -0.00439 -0.94775
16765 | Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 -0.09375 0.005371 -0.94629
16766J Fri Dec 10 2021 16:36:25 GMT-0800 (Pacific Standard Time) 32 6 12800 -0.12549 -0.01758 -0.97607

CA JazfNB LI NI RYNIARISEH Y dzf G A

51v RIFGLF

At synchronized multi DAQ mode, the data acquisition is synchronized for the sensors in
the same group. The timing chart of synchronized single B4 sensorss shown below
(C A 3aN& synchronized DAQ mode, sensors in the same group start taking data and finish
taking data at the same time. The data may arrive at the gateway at different time. When the
last set of data from the sensors arrive at the gatewaw, ttiee gateway issues a new
synchronized starting DAQ command, and the sensors start taking data again immediately.

For each DAQ, the sensor data are separated by the separator again for easy data re

construction, as shown @A JazNB
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Start taking data

Start taking data

Start taking data

DAQ DAQ DAQ
Sensor 1 Raw data transmission SEP?fﬁ.tDT Raw data transmission Sep?:tor

DAQ DAQ DAQ

) ) ——
Sensor 2 Raw data transmission Separato: Raw data transmission Separator ‘ .\

i 3 - >

DAQ DAQ DAQ
Sensor3  Raw data transmission Separator Raw data transmission Separator

: Dmp >‘  —

DAQ DAQ DAQ

— I "
Sensor 4 Raw data transmission Separator . Raw data transmission Separator

v Sup  —
1
CAJdzNBY OKNRBRY AT SR YdzZ GA 5!'v Y2RS GAYAYy3I OKI NI
BroadVibra software automatically removes the separator during history data review,
vibration trend analysis and FFT analysisf owant t o use the mul ti DAQ
another vibration analysis software, then it [
before the analysis.
¢8u8u 3ETCIA &&4 11AA
I n single FFT mode, al | sensor s onteit,he s ame

and the FFT analysis reBufgaiYesfshownei hsthbhenbo

t hen t

he sleypwsaft ¢emakies

measur ed

and

d altearepceimsad tua &t h e

saveniinhe heodadtmbalsart b

Gateway status

CPU Usage

Total (MB): 30385

Uptime:
5d-20h-50m-45s
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DAQ Control

BLE connection LED

Zone: zone 5 (Group:05)

Manual DAQ Switc
DAQ mode: ~ Single FFT
Rate (Hz):  1.6kHz
Range: 89
DAQ points:

4096

Save data to database:

LED

CLEAR ALARM
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Similar to singlpearlbbA@rmoddaebfa €éasachdsiedghéeé FRE,
the system knows when aSeasmmlsiomg frianties,heBPAQ a0
acceleration range can be adjusted at single F

FFT result is saved under the following dire
/ homefapgivi bra/ fft/ sensor/IfhO/IFeFNTaPoei nt s/ s a my
whefisensodrsl t he sensor | D t akIiAmRT Pddaiteat sihne t he

number of FFT points fis(alnp2leeiddatt he HOAQpIpiontsat
fis ampl e Raitse Schaal &staempsicea laenfiipi al reann@aemeéelre FFTFDrl e na
exampl e, i f sensor numbewi 1l ansetl@ptatked @9 @ gp
sampling raltlg FEeneseahstdcheceandibree cftoournyd at

/| home/ pi/ br2ad48ibesa@aofft/ 11/

Sample rate scale is used to obtain the real
domain analysi s.
The corresponding file name i s:

Year Mont hDate_ HHMMSS sensor | D.json

I f n AME@& T ondfpiaggiie i ngFAEBs wi t ch is enabl ed, then t
transwiia ttelde MQTT brokeMQTd® &FTeinmo bierna gJeS@Nr . Th
for®@adty acceleration FFT result is transmitted
apply advanceede nffai A hheetr eso,icnpritveedEsT cdoopnafgieg, and use
remote FFT analysis feafWirel eBlsegaé¢ edfeofre MQITAd g
det ai | s.

Single FFT mode is to help user gquickly 1l ook
condition. Us dFFT ammmpdgdilamd peor form the FFT an
the FFT redamdi mndlata ment o CSV file. There is
mode. To apply a filter to fRFAe ada@taggei.tshen it n

In the single FFT mode, the gateway will check the number of sensors that finished data
acquisition and transmission of data to the gateway. When all sensors in the same group finish
data acquisition and transmission of data, the gatemill automatically turn off the DAQ
switch.

¢c8u8¢ ,EOA &&4 11T AA

Live FFT mode isiver yt egsdiédnaghyhinaut onhe proper
including the athkhel esampirmaghdanageldEass . mode can
al so be used to diagnos$e mahcbkbi modeondienisoms
continuously. Ti me domain waveform is displ aye
di splayed in the O®M3IadBn chart of the GUI (

40
.NRIFRaSya tNRLINASGOINE LYT2NXYIFGAZ2Yd® C2NJ . NBIFRaSya Odzaid2vSsI



@ Broadsens

In live FFT mode, al | sensors in the same gt
Hence there wildl be a del ap méssagai Micgpueowi Wi o
up at the top right corner of the browser to s
User can stop the data ac@Mainsuiatli oDnOQ8E insgwiirttéecrme by

3B

User can adjust the sampling rate and accel e
points is fixed at 2048 points in the |live FF
analysis result i's not saved,eshotke theé st imme ed

and frequency dontaiimme . walvfe fsooametihni nrgeailnt er estin
turn of the DAMFIwiattphysansd per f orwn tthh.d i HRTe rasn :

Live F®KT Afelde |l t wislflernroetd bvei aa RMAQWT T apgraotc@amo Ib.e
transferred i n risalnstodompa alfive) TeaTnadibrafgigg t h e

DAQ success

Starts FFT calculation and new DAQ
Gateway status SVT-A Series Acceleration (g) DAQ Contro
11x 1z W12x W2y W12z
CPU Usage

> § BLE connection LED
ﬁ 24 - |
. 15 » 3

Zone: zone 5 (Group:05)

JM Manual DAQ Switch:

DAQmode:  Live FFT

CPU Temperature

151 153351 153381 Rate (Hz:  1.6kHz

Range: 89

age
Data storage Save data to database:

5594MB

03
v, Acceleration alarm LED

Total (MB): 30385 Temperature alarm LED

Uptime:

CLEAR ALARM
5d-21h-24m-42s

CAJadzNBE @S cCC¢

2.5.7 Trigger mode

Trigger mode is especially wuseful to capture
met hoalrs not capture. This mode can also effect
and to be analyz®@dtbyggseer snodBp rdex d sgegreg s swpnptl e s
by wWedérnned sample rate, which is very useful t

trigger event

Trigger mode is also very effecti-vei goercaptu
buf(Feg3®len this example, a threshold I evel of O
of the acceleration | evel at x, yoor wz !l aximar &f
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the vibration event, save up to 520 trigger sa

The trigger | evel can be adjusted from 0. 1g
a sensor, then the senmplrewiilfi woer besdtri gpet
at 9g, and the maxi mum-Aadcse |8¢gyr,attihoenn rtahneg es eonfs oS

triggered.

Time domain waveform
DAQ mode: undefined; Sample rate: 3200 Hz; RMSx:0.039 RMSy:0.046 RMSz:0.029

| 1\1 Hﬁj‘ Lo

C)
c
S
2
[
8
o
[7]
Q
Q0
<

o R
| |

-0.4

-0.5g 0 0.2 2 0.6

" May 10, 2023, 8:42:31 PM .  Time (seconds)

CAdadzlR 201 SoSyid OF LIXidzZNBR o6& RSFAYyAYy3d | GNRIISN

Anot her wuseful application of the trigger mgc
conveyor system, the sensors are mounted at di
di fferent ti me, which requires thatattdse. slefnstoh
sensors are arranged at the same group, then s
on. I f sensors are arranged at different group
vi bration event. Wit e tamir@aqeagre dmo che ,t hee rssaames ga:
mo d e , and the sensor only takes data when the

capturing the vibration event.

To captutei ddhher ppeAnsaesnsdrhendge/dils to-sampl e ¢
seted rate, buffer the dat a, and compare the v
rate, the more power it consumes to process ar
trigger mode (before the sendarflladd)betasieggemed)
the sample rate.

TabdSampl e rate and power consumpt i

Sampl 400 800 16003200 6400 12800 2560C¢C
rate

Curre267 280 307 360 469 679 1,06C
(UA)

To cobhaemeaver of the sensars,e ittriiggereamomdme s
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rate | ower t hamarmpllOdd Hzgt erf diri Adhteh ot i vediyod aof
V sensor can be used-Atcemsiogger whhe hDAQ wofer 8V
(Requires BroadVibra version 2.7.7 and above).

Trigger mode i-A sadrdieads tsoensher Svalf t er BroadVi b
firmware version 2.7.0 and sensor firmware ver

¢33 AOA AAOA O AAOAAAOA
Indefault,h Save data to dat ab asemrsdr dadavisisavedhintoithe t ur n e
database coming witthe wireless gatewafC A ImaNBhe database installed the wireless

gatewayis InfluxDB, which is a time series databaisignedor IOT applicationsThe data
can then be retrieved for review or downloaded later.

Wheninstaling SVT-V sensors, the fAsave data to databa
to avoid saving garbage data.

The database uses UTC time internally. When querying data from the database,
BroadVibra software converts the UTC time to local time. If users change time zone, then the
clock at the gateway should be updated to the local time for correct time didmayme zone
can be adjusted by SSH to the gateway and change its time zone.

If user wants to take dateontinuously for many days nostop, then it is also
recommendetl o turn off MAsavi ng dMQTadatatransmssiontnase o sw
sendraw data to the servér real timeinstead.

DAQ mode: Single DAQ

Rate (Hz): 1.6kHz

Range: 8g

Single DAQ pts: 16384

Save data to database:

CAAmaB Gl al @aAy3d agiioOK
¢8x 3AIPIETC OAOA

Broadsens wireless vibration sensors have in
Starting from Br oadVA bsrear ivedsrassigdnns oxrf anned nceadnh éb eS V-
for more accurateTheegeprsoygdleal g hitaynp isgeelcli yf i Fei

rate. For exXamwmphesorSVAKOBygphenl $gmale rate tha
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SVT3m0and SAVBEZELOGor hawés thy mgiheal Isamdb%e rate t ha

For exfamphe,specifiedz samgdl| &sh ecalsoecnks srrui2ns . 26% f a
than s,pbehktiednsor is actually sampkeiagmpte(25
rate scale paramedmpl é sr atppd i fcadbmhe5Qlz abp t o 2

The sample rate can beprapeéebnradimgplbebay megti evri ng
The default sampl ePlradee sciBfFé&r dasdépohbed. 1) 02.
on how-ttumefithhe sampl e rate snwal en efeadcetdo rf o(rwhgiec
applichadhmmAS¥Tetmsoeoampl e r aden skreal &d jiSeEattssodr at t |
Conf i gapragtei.on

A \NA s A AZ e VN

0868 3ARAABI A 6 E-AOABEIIOET C

The second page of tlitmshboardhomepage in the special editics)ows theSVT-V
seriesvibration sensarcontinuotsly monitoiing vibrationin real time SVT-V serieswireless
vibration sensarinclude SVT208V, SVT300V and SVT400V, with acceleration rangep
to 8g, 16g and 649 respectivelijhey also include the loagnge wireless vibration sensors
SVT200LV, SVT300LV and SVT400LV, which function the same as SVT20) SVT300
V and SVT408eV with triple distance.

o371 OEET C DPOET AEDPI A

The SVT-V series sensorsan monitorbothlow frequeng and high frequency vibration
events in real time 24/7 nestop(Figure41) andprovide response withid.5 second typically
(Firmware version 2.1 or later is required for 0.5 second responseltimeesponse timaas
about 1 seconfbefore firmware version 2)1The 0.5s response time of SWT series sensors
makethemthe fastest redime low-power wireless vibration sensor in the indugtgympared
to fixed 90sor 3,600sresponse time from other similar products)

SVT-V sensorsnonitor the machine/structuvérationcontinuouslywithout interruption
Whenthey detect a vibration/impact/shock event, thbay switch to6.4kHz sample rateo
acquire a fixed numbgB20 points) of sampla for vibration analysis and sends the result to
the wireless gatewaydditional sample points can be acquired for customized firmware for
some special applications.

Starting from BroadVibra version 2.7.2, an S¥Tsensor can be used to trigger SXT
sensords DAQ. User can set upccderatiohRMSsrdstol d | eve
factor (requires firmware v3.0 or highesndtemperature of the SV sensor, and when the
measurement falls outside ttigesholdrange then a selected SVA group can be triggered
to take data. Please refer to the alarm setoposeof the manual for details.
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The default trigger threshold is 0.fgall x, y and zdirections so thatan SVT-V sensor
can capture even smaibration eventsThe vibration level shoulexceed.1g for a period of
more than 30ms to trigger the highpeed moddf the vibration level exceeds 0.1g in any axis
(x, v, 2), then theSVT-V sensor will switch to higispeed mode, calculate the vibration
parameters, and send out the rediits can remove the environment noise interfiee.

Please note that even if the SWTsensor is not triggered, it still toggles to the higieed
mode, take data, and send out result every 10 seconds. Figure 42 shoWs SYSE nsor 6 s
when the machine is completely turned off. Therefore, the-8¥&€nsor is extremely powerful
to be able to monitor small vibrations.

Gateway status SVT-V Series Continuous Monitoring Side Panel

CPU Usage Velocity RMS (mms) Acceleration RMS (g)

Select group: 0

Save data to database:
1SO 10816 Reference

Velocity RMS C1 C2 C3 C4
0.71 mm/s

1.12 mm/s

[ |
ﬁ " ’ o 1s0mmys I

2 Ahmale bl “ y 280mm/s [
ourahdyabasoaspd (I RG] fesothn 450 mmys -F-

| | . [ ) 7.10 mm/s
027 102100 102155 102229 102259 102328 1024 01944 102033 102119 102214 102247 102321 102357 11.20 mm/s
18.00 mm/s

Crest Factor Temperature (Celsius) 28.00 mm/s

C1: small machine;
C2: medium machine;

€3: large machine rigid foundation
C4: large machine soft foundation

Velocity/accel alarm

Gateway time
2026-01-19 10:27
Up time

Y| e e e T e R T T T CLEAR ALARM

Crest/temperature alarm

Copyright by: Broadsens Corporation, January 2026; BroadVibra version: 2.9.3 SE

CAJuaNB+® a SiPpa g UANGHRIXAES oX 2 Wh G2 By Yy 3

Since SVTFV sensors acquire acceleration data at high sampling rate of 6.4kHz, it can
detect high frequency defects effectively. The sampling rate of ar\SS@nsor is fixed at
6.4kHz in default from the factory. It is possible to go up to 12.8kHz for-8\¢&nsors. Please
contact Broadsens to use other sampling rate in high frequency mode

In default, the bandwidth of an SW sensor is set at 0.1Hz to 3.2kHz, which covers
wider bandwidth than most other overall vibration sensors. This enables th¥ S&fisors to
be used for both rotating machines and-rmatating machines. SV sensorgan also be used
for civil structure monitoring due to its very low frequency monitoring ability.

08¢ -1TEOI OET ¢ DAOAI AOGAOO
SVT-V series sensors monitor three important vibration parameters (two parameters for

firmware version 2.9 or lower) plus tempture. There ardour curves in this page. Thep
45

dat

C

.NRIFRaSya tNRLINASGOINE LYT2NXYIFGAZ2Yd® C2NJ . NBIFRaSya Odzaid2vSsI



@ Broadsens

two curves show vibration velocityRMS in mm/sor inch/sunit (the unit selection can be
adjusted at t he afidaedlecatioa RMSsvaUbnSPTOV spraamedsures
the vibration velocityRMS value by integrating the acceleration values. Any change of
acceleration can be detected effectively by looking into this ¢@art IrdaNBhe right curve

in the ottom charts shows tlueest factor, and left figure showsucture/machine temperature.

Crest factor is the ratio ofveaveform's peak value its rms valueCrest factor of an SV-T
V sensor is th&Root Sum yuareof the crest factor in x, y and z axis. TWedueis calculated
by the following formula:

Crest factoof SVT-V senso= 0 @0 ® 0 @00 d G4 (0

where xc is x axis crest factor, yc is y axis crest factor and zc is z axis crest factor.

Theroot sumsqguareof crest factof x, y and z axigprovides a simplifiecand unified
view in all directions Crest factoris very useful for early machine fault detection such as
bearing or gear issues.

Different from velocity rms and acceleration rms value that are sent out in reaCtiese,
factor value is sent with temperature measurements every 10s. The value is the napeishum
factor measured in 10s interval. For example, within 10s,-8\6Ensomeasured crest factor
value of 1.1, 1.4, 1.8 and 2.1, then the sensor will send out crest factor value of 2.1.

The crest factor for a sinusoidal waveform is 1.414 since the peakofaueue sinusoid
is 1.414 times the rms valuRlease note that whemachine is idle, the vibratiomaveformis
typically not sinusoidalThe vibration contains many noises, which could make the values of
crest factor much higher thdamd14.Therefore, user should always check vibration velocity
and acceleration rms valuealong with crest factor. The value of crest factor along is not
enough to tell machine condition.

080 83 60AT Ol O AAOOAOU AOOEI AOA
Theestimate obattery lifeof an SVT-V series sensor is éisefollowing (¢ I opj: S

¢l opf{ G aSyazNJ ol idSNE fATFS

Total riggeredtime Battery life estimate in room
(monitoredmachinevibration level>0.19 temperature

24 hours alay, 7 days a week 19 months

12 hours a day, 7 days a week 3 years

8 hours a day 4 years

Not triggered (send out measurements every . More than 8 years

o8t ! AAEOEI T A1 ET £ Oi ACGEIT 1
Each wireless gateway is configured to monitor a fixed group of-8\8Eries sensors
before BroadVibra version 2.7.Bor BroadVibra version 2.7.0 and higher, each gateway can
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monitor multiple groups of SV-V series sensor#t is recommended to monitor up 6V T-
V sensorsn each group, and up to 30 S\Tsensorst each gateway.he SVTFV sensoiD
and group number are fixed at the factory.

SVT-V sensors witldoublescrew mount enclosutes high precision temperature sensor
integrated at the bottom of the sensor, so that it can measure the structure/maédiee sur
temperature effectivelfby special order only)

An SVT-V sensorhas seHcalibration ability forthe acceleration and temperature
measurement, so that there is no calibration required in field Usagie time when the SVT
V sensor takes data, it automatically performs thecsgibration.This can save labor costs and
ensure the quality of data in the long term.

Gateway status SVT-V Series Continuous Monitoring Side Panel
UL Velocity RMS (mm/s) Acceleration RMS (g)
Select group: 0

Save data to database:

1SO 10816 Reference

Velocity RMS C1 C2 C3 C4
071 mm/s

12mvs [
180mm/s [N
2.80 mm/s

450 mm/s

o TOTHTAT WY ‘ e ]
6:16:5 62 626116 16:30: 6:35:0: 616:58 162207 1627:55 1632:44 163822 16:44 -
=]

11.20 mm/s n
18.00 mm/s

Crest Factor Temperature (Celsius) 2500 s

L& u: C1: small machine;
C2: medium machine;
C3: large machine rigid foundation

Total: 30.38GB

138 1 { i C4: large machine soft foundation
w / 3 AMMMTWWN\’_’WVMM Velocity/accel alarm

Gateway time
2026-01-11 16:51

Up time l
0d-7h-5m-30s a7 62221 16 163107 163521 163957 164621 16487 AG1BA7 162321 162621 163307 163627 164351 164911 QEAE ALAKM

Crest/temperature alarm

Copyright by: Broadsens Corporation, January 2026; BroadVibra version: 2.9.3 SE

CA JuzNBENHzSHi NB S € FA 0 NI (0 A R+aYSa\aRINBENRA y 3 0@

In the side panel of continuous monitoritige ISO 10816&tandardablecan be referretb
check the machine conditioriBhe green color means normal condition, yellow color means
ineed attentiond, orange col or en@d amai Mipe Dndh e en@

Usermay also refer t€ A IrdzfdBmotors statusPlease note that the values in figeire
is for reference only. The threshold value may need to be adjusted for each case.

7
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Group 1 Group 2

ISO 10816-3 Large machines Medium machines

300 kW < power < 50 MW 15 KW < power < 300 kW
in/sec | mm/sec Motor Motor
peak rms height >315 mm 160 mm < height <315 mm
061 | 110
039 | 71 _ Damage occurs
025 | 45 | Restricted operation |
019 | 35 e
016 | 28 1]

013 | 23 Unrestricted operation
0.08 1.4

004 | 0.7 Newly commissioned machinery
0.00 | 00

Foundation [77]mf—\m

CAdaNB h niiAyyMS F2N Y232 NER

Before BroadVibra version 2.6.0, user ne¢al manually adjust the acceleration RMS
offset. Starting from BroadVibra version 2.6.0, the S¥Bensors automatically remove the
acceleration RMS offset at the sensor side.

Vibration velocity RMS, acceleratiolRMS, crest factoand temperature alarm can be set
up for continuouseaktime vibrationmonitoring. The alarm threshold can be adjusted at the
AAl ar m s eForexamaplepifabgaion velocityRMS or acceleration RM#&ills outside
the userefined threshold rangthe LED turnintoredcolo€Cl i ck on A ClI ear al ar ma
reset the alarm LED and alarm notification.

TFEOOT OU AAOA OAOEAx AT A Agbi 00

Thanks toits integrated time series databaBer o ads ens 6 s woiffarsetleess gat e
ability to review history data easilyC A 3 dzZuBhere arethree types of vibrationand
temperaturesensorsand sensor typean be selected to review the corresponding history data.

The supported sensor types incl®éT200A, SVT30GA, SVT400A, SVT-200v, SVT300

V, SVT400V, SVT200T, SAG200and WOS200in C A Irdzi$¥T-A series sensor is selected.

Whenfor thefirst time a user logs in, the data review history panel is empty, which is normal.
Userneedto selecsensor typesensor groujatabase qugmethodand c¢cl i ck on AConf
buttonto show the data.
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Acceleration Selection

DAQ mode: real time; Sample rate: 50 Hz

Sensor type:  SVT-A series

Select group:  Group 05 (zone 5)

Acceleration (g)

Select sensor:  select all

Query by relative time

Select points: 10000

10:59:40 10:59:45 10:59:50 10:59:55 11:00:00
Jun 9, 2023 i
Time From last: 10 minutes

Temperature

CONFIRM

DOWNLOAD ACCELERATION DATA

DOWNLOAD TEMPERATURE DATA

10:59:44 10:59:46 10:59:48 10:59:50 10:59:52 10:59:54 10:59:56
Jun 9, 2023
s Time CLEAR ALL DATA FROM THE CURRENT GROUP

CAduzaNB#i¢ ASNARSE aSyaz2N) KAad2NE RFEGF NBJASH
18p (EOOI OU AAOA NOAOU

There are two ways of history data query:figglative timé or byfistarttimed. i Quer y by

rel ati ve thelatestata lativeetathescurrent time. For example, a duration of 5

minutes will only show the data in thest5 minutesii Qu e rstartt i yme 6 met hod sel ect
starting from the provided date and tireB&ch method has its pros and cons. It is faster to use
AQuery by relative timed after a mmserdoesl DAQ to
not need to enter the datstatt amedotaimeowsfarmaer a
any data at anyme byselecting h e A sdndt ri tmedda ti enlf data weee taken afew

days ago and new data were taken afterthanfi Qu e rstartt i yme 0 shauld beauskd

18p8p 10AO0

AU OAlI AOEOA OEI A

Cl

To use AQuery by relative timed, turn on the
knob color turns into blue). In this mode, start time selection are disabled. A user first selects
number of points (for example 2000 points), then chooses théeveetane (for example, 5
minutes). If there are data collected in the past relative time, then it will return the data curve.
User can zoom in the data curve and review the details. To save system resource, the
acceleration curve only shows the maximummbear of60,000 pointsrom version 2.8.4 and
above, 0r10,000 pointsbefore version 2.8.4 for acceleration, and only 500 points for
temperaturelf there are more thaime maximum number gdoints, then only selected points
are shown. For example, if user chooses 20,000 pointsathgoints will be shown after
version 2.8.4, andnly 1 of every two points is shown in the figure. User can click on the
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AiDownl oad accel erdawnload the RAWtdaa) whithuis & complete set of
the real data. The options of relative time query are:

5 minutes, 10 minutes, 30 minutes, 1 hour, 4 hours, 8 hours, 24 hours, 3 days, 7 days, 14
days and 30 days.

To quickly test the data review function user can go to fAZone | 0 p:
startdo to acquire some dat a. Stop the data acc
click on the AZone 10 button, sel ect 20000 p ¢

will show the latest da.

18p8¢ 10AOU AU OOAOO OEI A

To query by Astart timed, turn agalitkfonthehe swi t c
s mal | cal endar sign o@A Ir@NGhisrwill grimg up thé calendae A st ar t
selection.

Query by relative time:

Select points: 5000

Start time:
06/08/2023 11:08 AM

CONFIRM

CAImgzNBA O] OFIEBYyRIINSGR I&G I NI GAYS

Please note that different br Cwsdezasi®wsay show
the display from Google Chrom&ome browser such as Firefox may only show the date
selection C A NS

Start time:

06/09/2023 11:08 AM

June 2023 ™ “
04

Su Mo Tu Th Fr Sa 12

05
28

4 01 06

02 07

-

04 09

05

CAIWaNB I NI GA¥WSI&KST EARNXSY O NR gaSNI
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Start time:

06/09/2023, 11:08 AM

June 2023

CAJmzliB NI G A YEOA BISf SAONIB\RAE o0 NB 6 a SNJ

In this case, user needs to type in the time section manually. First click on therhour
minute, then use keyboard to enter the desired valueJrdiNS

Start time:

06/09/2023, 11:08 AM

CAdmzlBydz ff& SyGdSNI GAYS 6A0GK CANBT2E O6NRgH&SN

After selectingh e st art time, click on the fAConfirmo
the selected data and tim@é X IwaB Query by dAstart timed isS us
AQuery by relative timed does not wor k.

The queryresultis limited by both the query period awmgieryi P o i. ihe sn@aximum
number of sample points that can be queriet6i3,000 pointsif user tales lots of data in a
short period of time, and want to display more data, then user can increase the number of points

from Aselect pointso dropdown menu. For exampl
and the query period is from last thregzglaand the gateway takes more than 5,000 samples,
then only 5,000 sample points wild.@ be shown. I

will show longer period time of data.
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Acceleration Selection

DAQ mode: real time; Sample rate: 50 Hz

Sensor type:  SVT-A series

Select group: ~ Group 05 (zone 5)

Acceleration (g)

A Select sensor:  select all

i A Y il LI ) i
. \f I VTHWM'WH\!MIlv'M‘WMW‘WNH\,WIV*"'\IH'IM“"W""W Query by relative time:

Select points: 5000

-1

11:04:10 11:04:20 11:04:40
Jun 9, 2023
Time

Start tim:

e:
Temperature 06/09/2023 11:03 AM

CONFIRM

DOWNLOAD ACCELERATION DATA

DOWNLOAD TEMPERATURE DATA

11:04:15 11:04:20 11:04:25 11:04:30
Jun 9, 2023
Time CLEAR ALL DATA FROM THE CURRENT GROUP

CAduapBzSNE o0& &dl NI GAYS

Since database query of a large amount of data could take a long time, it is always a good
practice to only query the data that one ne€ls.options of maximum number of query points
are: 1000, 2000, 5000, 19000, 20000, 40000, 80,000and 160,000Please note that it could
take several minutes or longer to query 160,000 points of datahis limit of the number of
maxi mum points al so/tmgpploipes ono AQuery by dat e

During database query, a popup message will show that query is in proghess thy
guery is finished, the chart will update, and another popup message shows that the query is
finished. In case that the database query returns 0 data, a popup message will remind that user
should take data, or change query condition.

For SVT-A seilies sensonisercan select all the sensors in the sgmuip/zondo review
their data, or seleét single sensdrom the sensor list in the selectg@up For SVT-V series
sensor(C A ApiznNdBd SVTT series temperature seng@A 3 piANdsercan selech sensor
group, and c htooo sree viiseew eeacltlinabehb@ne greypsselecbas dat a
particular sensdirom the selected group review its dataSAG wireless IMU sensor history
datareview is similarto SVMAR s eri es senrsoor tFymend tdreopidewn me
AiSAG | MUO sensor, then query CihHEINBatabase to s
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Velocity rms Acceleration RMS Selection

Sensor type:  SVT-V series

Selectgroup: 0

Select sensor:  select all

Query by relative time:

Select points: 20000

10:20  10:22  10:24  10:26  10:28 10:20  10:22  10:24  10:26  10:28
Jan 19, 2026 Jan 19, 2026 )
From last.: 10 minutes

Crest factor Temperature

CONFIRM

DOWNLOAD DATA

10:20 10:22 10:24 10:26 10:28 10:20 10:22 10:24 10:26 10:28
Jan 19, 2026 Jan 19, 2026
CLEAR ALL DATA FROM THE CURRENT GROUP

CA JplaNB+¢ & AW ER NG 2NE RIGF NBJASSH

SVTT Selection
Temperature
Sensor type:  SVT-T temperati
Select group: 1
Select sensor:  select all
Query by relative time:

Select points: 5000

From 24 hours

CONFIRM

DOWNLOAD ACCELERATION DATA

DOWNLOAD TEMPERATURE DATA

08:00 10:00

CLEAR ALL DATA FROM THE CURRENT GROUP

CAJpalB® (GSYLISNI GdzNB aSyaz2N) Rl NBOASSH
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Selection

Acceleration (g) Gyro (dps)

Sensor type:  SAG IMU
Select group:  Group 01
Select sensor:  select all
Query by relative time:

Select points: 10000

10:36:00 10:36:10 10:36:20 10:36:30 0 0:36: 10:36:20 10:36:30

Dec 18, 2023
From last 5 minutes

Magneto (uT) Angle (degree). x: pitch, y: yaw, z: roll

CONFIRM

DOWNLOAD ACCELERATION DATA

DOWNLOAD TEMPERATURE DATA

10:36:10 10:36:20
CLEAR ALL DATA FROM THE CURRENT GROUP

CAdpzNBD ¢ANBf Saa La! aSyaz2zNJ RFil NBOASs

In the data review chamisercan take &napshot of the currentcurve andsavé as fApngo
format(C A IwaNIB the review of SVTA series data, the DAQ modes used and sample rate
will be shown. When there are multiple DAQ modes or sample ithesoftware will show
all the DAQ modes and sample rates in the data shown.

G @

Download plot as a png

Acceleration

DAQ mode: real time; Sample rate: 50 Hz

~

o

=
=
0
b~
-
o
]
o]
5]
<

17:51:55 17:52:00 17:52:05 17:52:10

Aug 8, 2022
Time

CAduaBE I dzNB 2 LISNI A2y

User can also zoom in/out the data easily by using the mouse to select &har@aliNS
Click the Ahomeodo sign in the icons to return t
on the legend of a curve will hide the curve; click it again will show the curve. Thisdaatur
useful to hide some curves and focus on the interested curve.

dza 12 Y S1I

O«
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Acceleration

DAQ mode: real time; Sample rate: 50 Hz
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U
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17:51:52 17:51:54 17:51:56 17:51:58 17:52:00 17:52:02

Aug 8, 2022
Time

CAdpaB2YSR Ay @GASs 2F (KS OdzNBSa
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Step forward and step backward buttons can be used to moved conveniently to the previous
data set or a |l ater data set. They are | ocate
button to move to a previous dadnwovedoeatiatel st ep b a
data set (step forward).

If there is no data returned, then the system will pop up a message window showing that
ino data returnedo.

When user takes | ots of data in a short ti me,
return he maximum number of 160,000 points relative to the current time, to check more data,
user can use the step backward button to view data before the current data set. User can also
use fAQuery by start timed met hosditclb(theswity gl e of f
knob turns into grey color in this case), and
button the view data at different time.

For SVT-A series sensand SAG IMU sensotthe step size is defined by the points, and
upper boundethy 16,384 samples. For SW series sensaand SVFT temperature sensor
the step size is fixed &000 pointg2,000 points before version 2.8.0)

18¢ 2!'7 AAOAAAKATI DOOADAOD

RAW data can also be downloaded frth history datpage(C A Imi3NTe data format
is in CSV format. In default, the database saves history datalfayear. Data older thamalf
ayear will be automatically deleted. iBhprevents the data from taking up the whole storage
space. Therefore, it is recommended to upl oad
backup via the MQTT upload optioBroadsens provides standard server and software to save
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@ Broadsens

the history datapto five years. Broadsens also provides documents on how to transfer data to
the server or clouds via MQTT protocol in real tirhef,
private server or cloud, then please do not hesitate to contact Broadsens.

a

DOWNLOAD ACCELERATION DATA

DOWNLOAD TEMPERATURE DATA

customer 6s needs hel

CLEAR ALL DATA FROM THE ZONE/GROUP

CAdpzblB syt 21 R 2N

T8 QRAxXAGRA Agbi 00
To downloadraw data from a SVT-A

zone that the sensor belong8to n A s
i n, or keep the de

ser.i

el ect
faul t

e s

R

St Si

S KAaAG2NE RIFGF

sensor Aiim fdHensds onr y
typed dropdown -Meneki sedeecltedtSVAone otther opdown
dropdown menu,

on

sensor o
opti

of

fsel ect all o

the date/time when the DAQ happens and the number aspdilick confirm button to query

the data from t he

dat abase.

dataSVT-A sensor 6s raw dat a

Usercan al so downl
dat ao Thhwet tRAW dat a
for analysi(C A I@aNS

Data arrival time
Thu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time
Thu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time
Thu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time
Thu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time
ﬂThu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time)
Thu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time)
ﬂThu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time)
Thu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time)
Thu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time)
Thu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time)
Thu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time)
Thu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time)
Thu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time)
Thu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time)
Thu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time)
Thu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time)
Thu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time)
Thu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time)
)
)
)
)

)
)
)
)

Thu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time
Thu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time
Thu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time
Thu Feb 23 2023 22:10:04 GMT-0800 (Pacific Standard Time

oad
file

Sensor
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

CA JdpavB2 R

NEIFR&Sya t NRPLINRASGF NEB

Mode

ar

can

t he
(S

al

Then
S0

c
be downl oadeod

ick on Adov

temperature data by
ACSVo

i n

Rate

1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600

X_axis
-0.00073
-0.00586

0
0.000977
0.000244
0.001709
-0.00342
-0.00488
0.001953
0.002197
0.000488

0
0.000977
0.001953
-0.00195
-0.00171
-0.00439
-0.00269
-0.00122
0.004395
-0.00024
-0.00122

E LJ2 NJi

LYF2NXIGA2Yyd C2NJ

Y_axis

0.006348
-0.00049
0.003418
0.000732
-0.00244
0.005615
0.001709
0.009277
0.009033
0.004395
0.004395
0.003418
0.001709
0.003662
0.004639
-0.00098
0.00293
0.000244
-0.00024
0
-0.00269
0.005127

NE I

f or mat and

Z axis
0.995847
0.987546
0.989011
0.989744
0.995847
0.999021
0.981199
0.998288

0.99072
0.985105
0.988279
0.995115
1.004392
0.997312
0.992185
0.991697

0.99365
0.996335
0.990476
0.982175

0.98779
0.992917
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