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Internet of Things
Driving business for next 10-15 years

4B Connected People = $4T Revenue Opportunity = >25M Embedded and Intelligent Systems = 50T GBs of Data

Source: Mario Morales, IDC
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Turning Infrastructure Data Into End-User Value

(JIXl Y= GIOIH +E S 95 Uy

warr

Create Value for their business Collecting Data from Creating loT Value Stack
: value.
* Increase uptime
* Reduce scrap Creating value by delivering Enable Decisions
* Improve efficiency insights to customers so they can

make real-time decisions to

improve their business .
P Perform Analytics
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SynapSense — 74 YAl

A H Third Party Connectivity
Web APIs

SNMP, ModbusTCP,
BACnet

Future: EtherNet/IP,
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Data Dashboard
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= Frequency : 433Mhz, Provides 250-300
ft(100m) wireless range

= Wireless Technology :Point to Multi-Point (PMP)
= Frequency Hopping
= Reliable: Acknowledged Packet Delivery
= Secure: AES128
(128bit 2r = 3t, DOE, NSA Security approved)
= Scalable : = CH 10001 d4IH X[ &
(Gateway Hl A 1)

= Self Configurable, Self Healing
= Battery Life: 5-7 years*

(ZEetAA AN X AFE)

HLEZ

e

Point to Multi-Point(PMP) Topology

Network
Manager

Sensing and Routing Devices

Gateway Devices
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프레젠테이션 노트
SynapSense uses 433Mhz, Point to Multi-Point (PMP) with frequency hopping and can co-exist with wifi as it finds unused channel automatically to deliver packets reliably.   The wireless system uses 128-bit encryption and has been accepted by the Dept of Energy and NSA for their data centers.  The network is scalable up to 200 temperature/humidity nodes.  The diagram shows how wireless mesh finds best path back to the gateway and will automatically heal over and self configure on changes.  The long battery life of 5-7 years is for environmental use cases  such as data every 10 minutes- battery use varies with how often transmitted.
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SynapSense uses 433Mhz, Point to Multi-Point (PMP) with frequency hopping and can co-exist with wifi as it finds unused channel automatically to deliver packets reliably.   The wireless system uses 128-bit encryption and has been accepted by the Dept of Energy and NSA for their data centers.  The network is scalable up to 200 temperature/humidity nodes.  The diagram shows how wireless mesh finds best path back to the gateway and will automatically heal over and self configure on changes.  The long battery life of 5-7 years is for environmental use cases  such as data every 10 minutes- battery use varies with how often transmitted.
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프레젠테이션 노트
SynapSense uses 433Mhz, Point to Multi-Point (PMP) with frequency hopping and can co-exist with wifi as it finds unused channel automatically to deliver packets reliably.   The wireless system uses 128-bit encryption and has been accepted by the Dept of Energy and NSA for their data centers.  The network is scalable up to 200 temperature/humidity nodes.  The diagram shows how wireless mesh finds best path back to the gateway and will automatically heal over and self configure on changes.  The long battery life of 5-7 years is for environmental use cases  such as data every 10 minutes- battery use varies with how often transmitted.



SynapSense Wireless Signal

2.4 Ghz Mesh 802.15.4 900 Mhz

" Mesh Network = Point to Point
— Multiple Communication Paths
— Node to Node

= Regional frequencies
— 920 Mhz Japan

— Node to Gateway — 868 Mhz EU
= One model worldwide — 900 Mhz Americas
" Frequency Hopping — 433 Mhz China,
= Narrow Band = Frequency Hopping
= Clear Channel Detection = Node to Gateway communication

= Signal Distance/Penetration
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Industrial Monitoring System
Hardened Nodes & Gateway in Enclosure

Hardened Node
without Antenna

i iz
b

Gateway in
Enclosure Hardened Node
with Antenna
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Gateway in
Enclosure

PaNDuIT

infrastructure for a connected world




SE MA E IIE

Range of Frequencies

14

4
Environmental
Hardening
SynapSense SynapSense
ARl B E o= o
IP65 (24 2 (HES (LS
2.4GHz Mesh 900MHz
%:aﬁ? %ﬁ SynapSense SynapSense
2 Moy dE
P20 (24 2.4GHz Mesh 900MHz
» Wireless
3001 Ef Ol LY 100 OIEf Of LY Range and Density

(300742 M A T4 )

(100742 M A 74 )

PaNDuIT

infrastructure for a connected world




15

Sensor Portfolio— 2.4Ghz & 900 MHz

Commercial Temperature

Commercial Light Meter

AG Cument Meter

Industrial Grains of
H2Z0 Per Pound

Commercial Temperature
with Probe

A

Commercial Push Bution

Voltage Meter

Vibration Counter

a1

Commercial Humidity
and Temperature

Indusirial Humid ity
and Temperature with Probe

Industrial Temperature Industrial Humidity

and Temperature

Commercial Humidity
and Temperature with Probe

Industrial Temperature
with Probe

Indusfrial Dry Contact

Commercial Vibration Industrial Vibration Metion Detection Light Detection

Meter Meter

1

Commercial Grains of
H20 Per Pound

Commercial Water
Detection

Industrial Water
Detection

Vaoltage Detection

Activity Detection

Magnet Detection

Bubble Sensor
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Monitoring 8l A X|& & &t

900Mhz | 2.4Ghz

E Vibration Meter 0-250Hz

Temperature sensor, from -40°F/-40°C to +257°F/+125°C ‘/
Temperature sensor, from -40°F/-40°C to +257°F/+125°C with Probe (3 foot std.) \/
AC Current Meter - 20 Amp

BT

nnnnnn

(=)
Open/Closed Sensor

Pulse Counter (1 and 4-Input)

=
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프레젠테이션 노트
Now lets look at how you can get started.  First, there is a evaluation/demo kit, that provides 4 nodes, gateway, and software so you can explore this with your laptop in your office or home.  Next, you can order a starter kit to outfit a section of your warehouse or plant with sensing and analytics.  Then expand with add-on expansion kits and/or by buying additional nodes. 
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What Does Success Look Like

Use Cases
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Data Center Air Flow Optimization

Air Flow Optimization

o 0.02 0.04 0.8 0.8 oA
Floor Pressure (target 0.03”-0.04”’)

Visibility to the environmental
conditions of the room enable
sustained operation of

an efficiently balanced raised floor

BEFORE

Unbalanced Floor —

Uneven Pressure —

Fan Speeds All @
50%

1 Hour of Optimization 2 Hours Optimization 4 Hours Optlmlzatlon
of floor balancing for airflow of floor balancing for airflow of floor balancing for airflow

AFTER

Ramping Down Of 30
- : CRAH fans to 35% to
Ramping Down 40%

Of 15 CRAH fans to 35%
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발표자
프레젠테이션 노트
For example of a common use case where IOT is making an impact, consider warehouses.. Most companies have warehouse systems and it’s a key step in supply chain where goods are stored and there may be service level agreements on environmental conditions whether its food, beverage, pharmaceuticals or even costly electronics. Else, it may be more of an issue of optimizing energy use and monitoring condition of critical conveying systems, battery chargers or other areas.   The use of wireless tracking systems, video, energy monitoring as well as low cost granular IOT sensors can make a truly smarter warehouse with strong ROI. 
Mitigates risk of loss / increased costs due to sub-optimal temperature / light / humidity conditions:
Food safety non-compliance
Spoilage
Lower yields, scrap
Energy costs
Manual processes / reporting
Service Level Agreements
These are images from a warehouse deployment showing the wireless mesh forming as shown in the SynapSense software tools.  Again the red lines show how the mesh forms between the gateway and nodes.  Note this granular data is delivered with high reliability as if connection is blocked to one gateway or a gateway is unplugged, the nodes will automatically find way to send data to the another gateway in area.   The picture shows the approach of deploying sensors at multiple levels – floor level, mid-height, and near ceiling. 
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발표자
프레젠테이션 노트
For example of a common use case where IOT is making an impact, consider warehouses.. Most companies have warehouse systems and it’s a key step in supply chain where goods are stored and there may be service level agreements on environmental conditions whether its food, beverage, pharmaceuticals or even costly electronics. Else, it may be more of an issue of optimizing energy use and monitoring condition of critical conveying systems, battery chargers or other areas.   The use of wireless tracking systems, video, energy monitoring as well as low cost granular IOT sensors can make a truly smarter warehouse with strong ROI. 
Mitigates risk of loss / increased costs due to sub-optimal temperature / light / humidity conditions:
Food safety non-compliance
Spoilage
Lower yields, scrap
Energy costs
Manual processes / reporting
Service Level Agreements
These are images from a warehouse deployment showing the wireless mesh forming as shown in the SynapSense software tools.  Again the red lines show how the mesh forms between the gateway and nodes.  Note this granular data is delivered with high reliability as if connection is blocked to one gateway or a gateway is unplugged, the nodes will automatically find way to send data to the another gateway in area.   The picture shows the approach of deploying sensors at multiple levels – floor level, mid-height, and near ceiling. 
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프레젠테이션 노트
For example of a common use case where IOT is making an impact, consider warehouses.. Most companies have warehouse systems and it’s a key step in supply chain where goods are stored and there may be service level agreements on environmental conditions whether its food, beverage, pharmaceuticals or even costly electronics. Else, it may be more of an issue of optimizing energy use and monitoring condition of critical conveying systems, battery chargers or other areas.   The use of wireless tracking systems, video, energy monitoring as well as low cost granular IOT sensors can make a truly smarter warehouse with strong ROI. 
Mitigates risk of loss / increased costs due to sub-optimal temperature / light / humidity conditions:
Food safety non-compliance
Spoilage
Lower yields, scrap
Energy costs
Manual processes / reporting
Service Level Agreements
These are images from a warehouse deployment showing the wireless mesh forming as shown in the SynapSense software tools.  Again the red lines show how the mesh forms between the gateway and nodes.  Note this granular data is delivered with high reliability as if connection is blocked to one gateway or a gateway is unplugged, the nodes will automatically find way to send data to the another gateway in area.   The picture shows the approach of deploying sensors at multiple levels – floor level, mid-height, and near ceiling. 
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프레젠테이션 노트
For example of a common use case where IOT is making an impact, consider warehouses.. Most companies have warehouse systems and it’s a key step in supply chain where goods are stored and there may be service level agreements on environmental conditions whether its food, beverage, pharmaceuticals or even costly electronics. Else, it may be more of an issue of optimizing energy use and monitoring condition of critical conveying systems, battery chargers or other areas.   The use of wireless tracking systems, video, energy monitoring as well as low cost granular IOT sensors can make a truly smarter warehouse with strong ROI. 
Mitigates risk of loss / increased costs due to sub-optimal temperature / light / humidity conditions:
Food safety non-compliance
Spoilage
Lower yields, scrap
Energy costs
Manual processes / reporting
Service Level Agreements
These are images from a warehouse deployment showing the wireless mesh forming as shown in the SynapSense software tools.  Again the red lines show how the mesh forms between the gateway and nodes.  Note this granular data is delivered with high reliability as if connection is blocked to one gateway or a gateway is unplugged, the nodes will automatically find way to send data to the another gateway in area.   The picture shows the approach of deploying sensors at multiple levels – floor level, mid-height, and near ceiling. 
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발표자
프레젠테이션 노트
For example of a common use case where IOT is making an impact, consider warehouses.. Most companies have warehouse systems and it’s a key step in supply chain where goods are stored and there may be service level agreements on environmental conditions whether its food, beverage, pharmaceuticals or even costly electronics. Else, it may be more of an issue of optimizing energy use and monitoring condition of critical conveying systems, battery chargers or other areas.   The use of wireless tracking systems, video, energy monitoring as well as low cost granular IOT sensors can make a truly smarter warehouse with strong ROI. 
Mitigates risk of loss / increased costs due to sub-optimal temperature / light / humidity conditions:
Food safety non-compliance
Spoilage
Lower yields, scrap
Energy costs
Manual processes / reporting
Service Level Agreements
These are images from a warehouse deployment showing the wireless mesh forming as shown in the SynapSense software tools.  Again the red lines show how the mesh forms between the gateway and nodes.  Note this granular data is delivered with high reliability as if connection is blocked to one gateway or a gateway is unplugged, the nodes will automatically find way to send data to the another gateway in area.   The picture shows the approach of deploying sensors at multiple levels – floor level, mid-height, and near ceiling. 
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프레젠테이션 노트
For example of a common use case where IOT is making an impact, consider warehouses.. Most companies have warehouse systems and it’s a key step in supply chain where goods are stored and there may be service level agreements on environmental conditions whether its food, beverage, pharmaceuticals or even costly electronics. Else, it may be more of an issue of optimizing energy use and monitoring condition of critical conveying systems, battery chargers or other areas.   The use of wireless tracking systems, video, energy monitoring as well as low cost granular IOT sensors can make a truly smarter warehouse with strong ROI. 
Mitigates risk of loss / increased costs due to sub-optimal temperature / light / humidity conditions:
Food safety non-compliance
Spoilage
Lower yields, scrap
Energy costs
Manual processes / reporting
Service Level Agreements
These are images from a warehouse deployment showing the wireless mesh forming as shown in the SynapSense software tools.  Again the red lines show how the mesh forms between the gateway and nodes.  Note this granular data is delivered with high reliability as if connection is blocked to one gateway or a gateway is unplugged, the nodes will automatically find way to send data to the another gateway in area.   The picture shows the approach of deploying sensors at multiple levels – floor level, mid-height, and near ceiling. 
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