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Introduction

Office lighting, HVAC, security systems, and smart home controls
are being fundamentally transformed through the integration
of Building Automation Systems (BAS). This shift is fueled by the
convergence of power connectivity, data communication and
the addition of smart features into traditional infrastructure.

To ensure system reliability, it is essential to implement robust
overvoltage and overcurrent protection. These safeguards
protect sensitive electronics from a range of electrical threats,
from major power surges to minor Electrostatic Discharges (ESD).
Such protection is essential to prevent costly damage and repairs,
especially as BAS become integral to a building’s daily operation.

TII13T11111.

Bourns offers a wide range of industrial-grade components
specifically designed to power and protect electronic circuits. The
extensive product catalog includes devices such as POWrTherm™
NTC Thermistors, Current Sense Resistors, Power Resistors, TVS
Diodes and Arrays, Rectifier Diodes, ChipGuard® ESD Surge
Protectors, Metal Oxide Varistors (MOVs), TBU® High-Speed
Protectors (HSPs), TISP® Thyristor Surge Protectors, SinglFuse™
SMD Fuses, Multifuse® Polymer PTC Resettable Fuses, TCS™ High-
Speed Protectors (HSPs), and Trimpot® Trimming Potentiometers.

Power over Ethernet (PoE) in Building Automation Systems (BAS)

Power over Ethernet integrates power delivery and data
transmission into a single cable. This integration is critical for
Building Automation Systems, where numerous devices require
both power and data communication. By combining power and
data in one line, PoE enables faster deployment, greater flexibility
and significantly reduces both maintenance and installation costs.

However, PoE requires specialized protection strategies that differ
from those used in traditional power or data systems. Ensuring
proper protection for PoE lines is essential to maintaining the
overall safety, reliability and uptime of BAS buildings.



General Design Considerations

BAS are designed for durability and resilience, with the ability to
withstand physical wear and general neglect over time. As the
central infrastructure network of a building, BAS must remain
operational under all conditions. In the event of a failure, system
design must ensure damage is contained and isolated.

The interconnected nature of BAS presents both advantages and
challenges. On the one hand, it supports Internet of Things (loT)
functionality, enabling remote use capabilities.

()

On the other hand, increased connectivity also introduces
security risks due to the increased number of potential failure
points in data communications.

When combined with PoE, BAS systems gain enhanced flexibility
and scalability, allowing seamless integration of diverse smart
devices throughout a building.
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Fuses

- TBU® High-Speed Protectors (HSPs)
« TCS™ High Speed Protectors (HSPs)

« TISP® Thyristor Surge Protectors
« Trimpot® Trimming Potentiometers

« ChipGuard® ESD Surge Protectors
« Multifuse® Polymer PTC Resettable
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Device Selection Flowchart

Application

Data

Overcurrent or Overvoltage

Overcurrent

TBU® High-Speed
Protectors (HSPs)
TBU-DB-Q Series
TBU-DF Series
TBU-PL Series

P-G Series

TCS™ High Speed
Protectors (HSPs)
TCS-DL004-250-WH Series

Overvoltage

Diode Arrays
CDDEN10-2547N
(DDFN10-3304NA
(DDFN10-3324P

TISP® Thyristor
Surge Protectors
TISP6nTP2x Series
TISP610890QB Series
TISP6xxxx Series

TCS-DL004-750-WH Series

TISP82xxx Series

TISP83xxx Series
TISP9xxxx Series

ChipGuard® ESD
Surge Protectors
(G0201MLA-5.5MH
(G201MLCG-05H
(G0402MLA Series
C(GO603MLA Series
(G0402MLU Series
CG0603MLU Series

Current
Sensing

Current Sense Resistors
CSI2H-2512 Series
CS14J-4026 Series
(SS2H-3920 Series

Power

Power or Connected Device

0-12W
(PoE Type 1)

OVERVOLTAGE
PROTECTION:
TVS Diodes
SMAJ16CA
SMA6J16CA

Metal Oxide Varistors
(MOVs)
ZV8-1-0603-300
ZVX-65-0805-400
BVR1206-04PF

OVERCURRENT
PROTECTION:
Multifuse® PPTC
Resettable Fuses
ME-MSMF075/24

POWrTherm™ NTC
Thermistors
BN-LGO5YAROMx

SinglFuse™ SMD Fuses
SF-0402F200-2

12-24W 12-24W
(PoE Type 2) (PoE Type 2)
OVERVOLTAGE OVERVOLTAGE
PROTECTION: PROTECTION:
TVS Diodes TVS Diodes
SMAJ33CA SMA6J38CA
SMAJ40CA-Q SMBJ51CA
Metal Oxide Varistors Metal Oxide Varistors
(MOVs) (MOVs)
DV-25-K-3225 DV-50-K-3225
LVX-25-5-1206-400 PV-50-K-4032
IV-50-K-1812-401
OVERCURRENT
PROTECTION: OVERCURRENT
Multifuse® PPTC PROTECTION:
Resettable Fuses Multifuse® PPTC
ME-SMDF100/33X Resettable Fuses
ME-LSMF185/33X ME-SM075/60
POWrTherm™ NTC POWrTherm™ NTC

Thermistors
BN-LG13Y5ROMx

SinglFuse™ SMD Fuses
SF-0603F-160-2
SF-1206F-250-2

POWER AND PRECISION COMPONENTS

Resistors

CRT Series
PWR2615 Series
CR Series

CMP Series
PWR163 Series
PWR263S Series

Diode Bridges
(CD-HDOx Series

CD-HD2x(L) Series

Schottky Diodes

(D123D-B1xR

(D214A-B1xR Series

Thermistors
BN-LG20Y6ROMx

SinglFuse™ SMD Fuses

SF-1206F-125-2
SF-0603 Series
SF-1206 Series

Overvoltage

OVERVOLTAGE
PROTECTION:
TVS Diodes
SMA6J60CA
SMBJ8OCA

Metal Oxide Varistors
(MOVs)
IV-50-K-2220-801
DV-50-K-4032
IV-60-K-1206-121

OVERCURRENT
PROTECTION:
SinglFuse™ SMD Fuses
SF-1206F200-2
SF-1206FP200-2

POWrTherm™ NTC
Thermistors
BN-LG25Y8ROMx

Trimpot® Trimming
Potentiometers

34
3223
3224



https://www.bourns.com/docs/product-datasheets/tbu-db-q.pdf?sfvrsn=c32f72f6_8
https://www.bourns.com/docs/product-datasheets/tbu-df.pdf?sfvrsn=b7027cf6_12
https://www.bourns.com/docs/product-datasheets/tbu-pl.pdf?sfvrsn=e8cef3db_47
https://www.bourns.com/docs/product-datasheets/p850-g.pdf?sfvrsn=f9a8c0c9_23
https://www.bourns.com/docs/product-datasheets/tcs-dl.pdf?sfvrsn=39acc47a_52
https://www.bourns.com/docs/product-datasheets/tcs-dl.pdf?sfvrsn=39acc47a_52
https://www.bourns.com/docs/product-datasheets/cddfn10-2574n.pdf?sfvrsn=c9666af6_16
https://www.bourns.com/docs/product-datasheets/cddfn10-3304na.pdf?sfvrsn=986974f6_6
https://www.bourns.com/docs/product-datasheets/cddfn10-3324p.pdf?sfvrsn=2c1597f1_12
https://www.bourns.com/docs/product-datasheets/tisp6ntp2c.pdf?sfvrsn=732596f1_7
https://www.bourns.com/docs/product-datasheets/tisp61089qb.pdf?sfvrsn=c2bf97f1_20
https://www.bourns.com/docs/product-datasheets/tisp61089.pdf?sfvrsn=6b4d4faa_17
https://www.bourns.com/docs/product-datasheets/tisp820xm.pdf?sfvrsn=8ee80bf7_17
https://www.bourns.com/docs/product-datasheets/tisp83121.pdf?sfvrsn=969790f1_5
https://www.bourns.com/docs/product-datasheets/tisp9110ldm.pdf?sfvrsn=f2d5aa00_17
https://www.bourns.com/docs/product-datasheets/cg0201mla.pdf?sfvrsn=e9bfb945_54
https://www.bourns.com/docs/product-datasheets/cg0201mlc-05h.pdf?sfvrsn=bcb076f6_6
https://www.bourns.com/docs/product-datasheets/mla.pdf?sfvrsn=c94f6d90_36
https://www.bourns.com/docs/product-datasheets/mla.pdf?sfvrsn=c94f6d90_36
https://www.bourns.com/docs/product-datasheets/mlu.pdf?sfvrsn=1940d498_29
https://www.bourns.com/docs/product-datasheets/mlu.pdf?sfvrsn=1940d498_29
https://www.bourns.com/docs/product-datasheets/csi2h-2512.pdf?sfvrsn=da6624f6_3
https://www.bourns.com/docs/product-datasheets/csi4j-4026.pdf?sfvrsn=c36624f6_3
https://www.bourns.com/docs/product-datasheets/css2h-3920.pdf?sfvrsn=6d5f9af1_27
https://www.bourns.com/docs/product-datasheets/smaj.pdf?sfvrsn=d2266a96_14
https://www.bourns.com/docs/product-datasheets/smaj.pdf?sfvrsn=d2266a96_14
https://www.bourns.com/docs/product-datasheets/zv_series.pdf?sfvrsn=4ed46f6_12
https://www.bourns.com/docs/product-datasheets/zv_series.pdf?sfvrsn=4ed46f6_12
https://www.bourns.com/docs/product-datasheets/bvr1206.pdf?sfvrsn=7b4527f6_1
https://www.bourns.com/docs/product-datasheets/mf-msmf.pdf?sfvrsn=4a75e5c0_74
https://www.bourns.com/docs/product-datasheets/bn-lg05y.pdf?sfvrsn=e85558f6_4
https://www.bourns.com/docs/product-datasheets/sf0402f.pdf?sfvrsn=f4e4042e_35
https://www.bourns.com/docs/product-datasheets/crt.pdf?sfvrsn=f50562bc_35
https://www.bourns.com/docs/product-datasheets/pwr2615_4525.pdf?sfvrsn=d5d56bf6_10
https://www.bourns.com/docs/product-datasheets/cr.pdf?sfvrsn=574d41f6_16
https://www.bourns.com/docs/product-datasheets/cmp.pdf?sfvrsn=60d140f6_4
https://www.bourns.com/docs/product-datasheets/pwr163.pdf?sfvrsn=a1fce1a4_10
https://www.bourns.com/docs/product-datasheets/pwr263s-35.pdf?sfvrsn=e7400d18_10
https://www.bourns.com/docs/product-datasheets/cd-hd0x.pdf?sfvrsn=61556cf6_16
https://www.bourns.com/docs/product-datasheets/cd-hd2xl.pdf?sfvrsn=7c556cf6_16
https://www.bourns.com/docs/product-datasheets/cd123d-b.pdf?sfvrsn=54b574f6_7
https://www.bourns.com/docs/product-datasheets/cd214a-b1xr.pdf?sfvrsn=4c5e77f6_6
https://www.bourns.com/docs/product-datasheets/3214.pdf?sfvrsn=62585356_14
https://www.bourns.com/docs/product-datasheets/3223.pdf?sfvrsn=ac75b296_17
https://www.bourns.com/docs/product-datasheets/3224.pdf?sfvrsn=c872982f_12
https://www.bourns.com/docs/product-datasheets/smaj.pdf?sfvrsn=d2266a96_14
https://www.bourns.com/docs/product-datasheets/smaj-q.pdf?sfvrsn=725977f6_17
https://www.bourns.com/docs/product-datasheets/dv_series.pdf?sfvrsn=fced46f6_7
https://www.bourns.com/docs/product-datasheets/zv_series.pdf?sfvrsn=4ed46f6_12
https://www.bourns.com/docs/product-datasheets/mf-smdf.pdf?sfvrsn=df432e3c_40
https://www.bourns.com/docs/product-datasheets/mf-lsmf.pdf?sfvrsn=10bf0d8_29
https://www.bourns.com/docs/product-datasheets/bn-lg13y.pdf?sfvrsn=ec5558f6_4
https://www.bourns.com/docs/product-datasheets/sf0603f.pdf?sfvrsn=9135931_41
https://www.bourns.com/docs/product-datasheets/sf-1206f.pdf?sfvrsn=77712cd2_35
https://www.bourns.com/docs/product-datasheets/smaj.pdf?sfvrsn=d2266a96_14
https://www.bourns.com/docs/product-datasheets/smbj.pdf?sfvrsn=34552159_19
https://www.bourns.com/docs/product-datasheets/dv_series.pdf?sfvrsn=fced46f6_7
https://www.bourns.com/docs/product-datasheets/pv_series.pdf?sfvrsn=3ded46f6_13
https://www.bourns.com/docs/product-datasheets/zv_series.pdf?sfvrsn=4ed46f6_12
https://www.bourns.com/docs/product-datasheets/mf-smdf.pdf?sfvrsn=df432e3c_40
https://www.bourns.com/docs/product-datasheets/bn-lg20y.pdf?sfvrsn=5558f6_4
https://www.bourns.com/docs/product-datasheets/sf-1206f.pdf?sfvrsn=77712cd2_35
https://www.bourns.com/docs/product-datasheets/sf0603s.pdf?sfvrsn=2b5cf8d8_37
https://www.bourns.com/docs/product-datasheets/sf-1206f.pdf?sfvrsn=77712cd2_35
https://www.bourns.com/docs/product-datasheets/smaj.pdf?sfvrsn=d2266a96_14
https://www.bourns.com/docs/product-datasheets/smbj.pdf?sfvrsn=34552159_19
https://www.bourns.com/docs/product-datasheets/zv_series.pdf?sfvrsn=4ed46f6_12
https://www.bourns.com/docs/product-datasheets/dv_series.pdf?sfvrsn=fced46f6_7
https://www.bourns.com/docs/product-datasheets/zv_series.pdf?sfvrsn=4ed46f6_12
https://www.bourns.com/docs/product-datasheets/sf-1206f.pdf?sfvrsn=77712cd2_35
https://www.bourns.com/docs/product-datasheets/sf-1206f.pdf?sfvrsn=77712cd2_35
https://www.bourns.com/docs/product-datasheets/bn-lg25y.pdf?sfvrsn=85558f6_4

BAS Application Examples

CCTV Cameras

CCTV cameras function as an

extension of a central surveillance Connections via PoE allow the camera to have quick installation

system, transmitting their video feed through connected networks. and high-speed data transmission to a central network, making
Each camera typically includes a lens and swivel motors, enabling it ideal for scalable and secure surveillance networks. External

pan and tilt movements that are controlled by a microcontroller. batteries provide back-up power, allowing continuous operation
during power outages or attempts at tampering.

-—

To PSE/
Central Controller

Power over Ethernet

8 W CCTV Camera

Data
Data & Power .
Coupler/ Protection Ethernet

Decoupler Ethernet Protection
Protection

ikl |

CCTV
Camera
Controller

Battery )
Management Swivel Motor
System

Current
Power
ESD Protection
Protection

) Secondary
Primary DC-DC Protection

Power Buck and
Protection Converter Current
Sensing

External
Batteries

P -




Bourns® Product Recommendations for CCTV Camera Circuit Protection

' . POWrTherm™ NTC Thermistors Protects against inrush currents from damaging sensitive equipment

BN-LGxxY

TVS Diodes Protects from overvoltage events like electrostatic discharge and surges
SMAGJ Series
SMBJ Series

TBU® High-Speed Protectors (HSPs) Protects data communications from transient currents at high speeds
TBU-DB-Q
TBU-DF

TISP® Thyristor Surge Protectors Protects sensitive data lines from transient voltages
TISP6xxxx
L Q TISP82xx

Multifuse® Polymer PTC Resettable Fuses  Resettable overcurrent protection devices minimize maintenance downtime

' ME-USWF
@ ME-MSME

ME-SMDF

SinglFuse™ SMD Fuses Protects device from dangerous overcurrent events
SF-0603F

Q/ ) 6 SF-1206F

Current Sense Resistors Shunt resistors create a voltage drop that enables accurate current monitoring
CSI2H
Sl4)
Vi

¢,
"9
3

2]

Trimpot® Trimming Potentiometers Allows resistance adjustments for precision setting
S, 3214
3223
3224
Rectifier Diodes Packaged bridge rectifier diodes and Schottky diodes are commonly used in DC-DC conversion circuits

(D-HDOx Series
CD-HD2xL Series
(D123D-B1xR Series

Resistors Thick film, thin film, and wirewound technologies enable designers the flexibility between precision
CRT Series and power
PWR163 Series

PWR263 Series



https://www.bourns.com/products/circuit-protection/ntc-thermistors
https://www.bourns.com/products/diodes/tvs-diodes
https://www.bourns.com/products/diodes/tvs-diodes
https://www.bourns.com/products/circuit-protection/tbu-high-speed-protectors-hsps
https://www.bourns.com/products/circuit-protection/tbu-high-speed-protectors-hsps
https://www.bourns.com/products/circuit-protection/thyristor-surge-protectors/tisp6xxxx-dual-programmable-thyristor-surge-protector
https://www.bourns.com/products/circuit-protection/thyristor-surge-protectors/tisp82xx-dual-unidirectional-reverse-blocking-thyristor-surge-protector
https://bourns.com/products/circuit-protection/resettable-fuses-multifuse-pptc
https://www.bourns.com/products/circuit-protection/resettable-fuses-multifuse-pptc
https://www.bourns.com/products/circuit-protection/resettable-fuses-multifuse-pptc
https://www.bourns.com/products/circuit-protection/resettable-fuses-multifuse-pptc
https://www.bourns.com/products/circuit-protection/singlfuse-smd-fuses
https://www.bourns.com/products/circuit-protection/singlfuse-smd-fuses-aec-q200-compliant
https://www.bourns.com/products/circuit-protection/singlfuse-smd-fuses-aec-q200-compliant
https://www.bourns.com/products/resistors/current-sense-resistors
https://www.bourns.com/products/resistors/current-sense-resistors
https://www.bourns.com/products/resistors/current-sense-resistors
https://www.bourns.com/products/trimpot-trimming-potentiometers/trimpot-trimming-potentiometers-multiturn
https://www.bourns.com/products/trimpot-trimming-potentiometers/trimpot-trimming-potentiometers-multiturn
https://www.bourns.com/products/trimpot-trimming-potentiometers/trimpot-trimming-potentiometers-multiturn
https://www.bourns.com/products/diodes/rectifier-diodes
https://www.bourns.com/products/diodes/rectifier-diodes
https://www.bourns.com/products/diodes/rectifier-diodes
https://www.bourns.com/products/resistors/thin-film-chip-resistors
https://www.bourns.com/products/resistors/high-power-resistors
https://www.bourns.com/products/resistors/high-power-resistors

BAS Application Examples

Smart Thermostats

Smart thermostats provide multiple input methods to control The thermostat communicates with the central network and

indoor temperature, including temperature sensing, manual the connected HVAC system regulates climate conditions. For

adjustments, and remote commands. enhanced reliability, optional external batteries and an antenna
provide greater flexibility and wireless communication of the
thermostat in the event of a PoE cable failure.

30 W Smart Thermostat

Power over Ethernet

Ambient Light
Communication Sensor
Protection
Data & Power . I?at?.
Coupler/ rotection Ethernet

Decoupler Ethernet Protection
Protection

D S—

To PSE/

Central Controller Temperature

i Secondary
Primary DC-DC Protection

Power Buck and
Protection Converter Current

Sensing

Battery
Management
System

LED User Input
Protection Display Interface

External

|
|
|
|
|
|
1
|
|
|
|
1 A
|
|
|
|
|
|
|
1 Batteries
|
|
|




Bourns® Product Recommendations for Smart Thermostat Circuit Protection

l TVS Diodes Protects ports from electrostatic discharge

SMAGJ Series
SMB]J Series

TBU® High-Speed Protectors (HSPs) Protects data communications from transient currents at high speeds
TBU-DB-Q
TBU-DF

TISP® Thyristor Surge Protectors Protects sensitive data lines from transient voltages
TISP6xxxx
TISP82xx

Multifuse® Polymer PTC Resettable Fuses  Resettable overcurrent protection for devices requiring minimal maintenance downtime

~ ME-USWF
‘@ ME-MSMF

MF-SMDF

SinglFuse™ SMD Fuses Protects the device from dangerous overcurrent events
SF-0603F

Q/ , Q SF-1206F

Current Sense Resistors Shunt resistors for voltage drops that enable efficient and accurate current measurement

& g &

Trimpot® Timming Potentiometers Allows modification of resistances for precision setting
S e 3214
3223
w -
Rectifier Diodes Packaged bridge rectifier diodes and Schottky diodes offer rectification and DC-DC conversion circuits

(D-HDOx Series

‘s % (D-HD2L Series

(D123D-B1xR Series

Resistors Thick film, thin film, and wirewound technologies enable designers the flexibility between precision

% CRT Series and power
- ( PWR163 Series
4 { PWR263 Series



https://www.bourns.com/products/diodes/tvs-diodes
https://www.bourns.com/products/diodes/tvs-diodes
https://bourns.com/products/diodes/silicon-carbide-sic-schottky-barrier-diodes
https://www.bourns.com/products/circuit-protection/tbu-high-speed-protectors-hsps
https://www.bourns.com/products/circuit-protection/tbu-high-speed-protectors-hsps
https://www.bourns.com/products/circuit-protection/thyristor-surge-protectors/tisp6xxxx-dual-programmable-thyristor-surge-protector
https://www.bourns.com/products/circuit-protection/thyristor-surge-protectors/tisp82xx-dual-unidirectional-reverse-blocking-thyristor-surge-protector
https://bourns.com/products/circuit-protection/resettable-fuses-multifuse-pptc
https://www.bourns.com/products/circuit-protection/resettable-fuses-multifuse-pptc
https://www.bourns.com/products/circuit-protection/resettable-fuses-multifuse-pptc
https://www.bourns.com/products/circuit-protection/resettable-fuses-multifuse-pptc
https://www.bourns.com/products/circuit-protection/singlfuse-smd-fuses
https://www.bourns.com/products/circuit-protection/singlfuse-smd-fuses-aec-q200-compliant
https://www.bourns.com/products/circuit-protection/singlfuse-smd-fuses-aec-q200-compliant
https://www.bourns.com/products/resistors/current-sense-resistors
https://www.bourns.com/products/resistors/current-sense-resistors
https://www.bourns.com/products/resistors/current-sense-resistors
https://www.bourns.com/products/trimpot-trimming-potentiometers/trimpot-trimming-potentiometers-multiturn
https://www.bourns.com/products/trimpot-trimming-potentiometers/trimpot-trimming-potentiometers-multiturn
https://www.bourns.com/products/trimpot-trimming-potentiometers/trimpot-trimming-potentiometers-multiturn
https://www.bourns.com/products/diodes/rectifier-diodes
https://www.bourns.com/products/diodes/rectifier-diodes
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BAS Application Examples

LED Lighting

Smart LED lights support wall switches, remote controls, The integration of various sensors and a microcontrollers enable
scheduled timers, and motion sensors. They can automatically fully automated lighting control within a building. An antenna can
control brightness based on input from daylight sensors, making be included to enable wireless communication when powered
them a key component in a BAS. through a standard AC mains connection instead of PoE.

80 W Office LED Light Array

Power over Ethernet

Communication

Protection
Data
Data & Power Protection s
Coupler/ :
O Decoupler Ethernet Protection
Protection
To PSE/

LED LED
Controller Light Array

Central Controller

) Secondary
Primary DC-DC Protection

Power Buck and IR Ambient

Protection Converter Current Sarger Light
Sensing Sensor




Bourns® Product Recommendations for LED Lighting Circuit Protection

te

TVS Diodes
SMAGJ Series
SMBJ Series

TBU® High-Speed Protectors (HSPs)
TBU-DB-Q
TBU-DF

TISP® Thyristor Surge Protectors
TISP6xxxx
TISP82xx

SinglFuse™ SMD Fuses
SF-0603F
SF-1206F

Current Sense Resistors
CSI2H
)

(]
(552

==

Trimpot® Timming Potentiometers

Rectifier Diodes

(D-HDOx Series

(D-HD2xL Series
(D123D-B1xR Series

Resistors
CRT Series
PWR163 Series
PWR263 Series

Protects ports from electrostatic discharge

Protects data communications from transient currents at high speeds

Protects sensitive data lines from transient voltages

Protects the device from dangerous overcurrent events

Shunt resistors allow measurable voltage drop for efficient current measuring

Allows modification of resistances for precision setting

Packaged bridge rectifier diodes provide AC-DC rectification while Schottky diodes are used in DC-DC
conversion circuits voltage drop and fast switching capabilities

Thick film, thin film, and wirewound technologies offer designers flexibility between precision
and power
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