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Current Limiting Diodes (CLD), also known as Constant Current Regulators (CCR), can be 
used to drive LED strips used in modern lighting systems. They can be easily switched in 
parallel in order to achieve any driving current required for the used LED type. Their dis-
advantage is temperature dependency of regulation current, as well as inability to provide 
a dimming functionality. There is a wide variety of LED driving ICs available, using pulse 
width modulation (PWM) for dimming LED lamps. Switching frequency is high enough to 
avoid any flickering of the lamps. Dimming level is either taken from the traditional pha-
se-angle-controlled mains, or from analogue/digital signals provided from smart home 
systems.
The below design idea shows the combination of any suitable LED driving IC together with 
CLDs.
The CLDs provide a rough controlled regulation current, and cover the voltage ripple on 
input capacitor C1. The two complimentary high voltage transistors T1 and T2 are not used 
in linear mode, but in power saving on/off switch mode, controlled by the PWM signal of 
the IC. Dimming level can be either derived from phase-angle-controlled mains via voltage 
divider R1 and R2 and Zener diode Z2, or directly via an analogue/digital signal to the IC 
(input „%“). Avalanche rated diodes D1 and D2 are used to avoid damage by the high 
frequent / high level switching voltage.
The following pages show main parameters of below parts as well as alternative device 
proposals for that circuit.
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Input Rectifier
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(MiniDIL)

S1M 
(4x) 1000 1

DO-214AC
(SMA)

SL1M 
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DO-213AA
(Plastic MiniMELF)
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(4x) 1000 1
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https://diotec.com/tl_files/diotec/files/pdf/datasheets/s40.pdf
https://diotec.com/tl_files/diotec/files/pdf/datasheets/mb2s.pdf
https://diotec.com/tl_files/diotec/files/pdf/datasheets/s1a.pdf
https://diotec.com/tl_files/diotec/files/pdf/datasheets/gl1a.pdf
https://diotec.com/tl_files/diotec/files/pdf/datasheets/suf4001.pdf
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Avalanche Diodes
(D1, D2)

VDSS

[V]

ID

[A]
Outline

BYG10M 1000 1

DO-214AC
(SMA)

AL1M 1000 1

DO-213AA
(Plastic MiniMELF)

TVS Diode
(TVS1)

VBR

[V]

PPPM

[W]
Outline

P4SMA440CA 440 400

DO-214AC
(SMA)

TGL41-440CA 440 400

DO-213AB
(Plastic MELF)
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https://diotec.com/tl_files/diotec/files/pdf/datasheets/byg10d.pdf
https://diotec.com/tl_files/diotec/files/pdf/datasheets/al1a.pdf
https://diotec.com/tl_files/diotec/files/pdf/datasheets/p4sma220.pdf
https://diotec.com/tl_files/diotec/files/pdf/datasheets/tgl4168.pdf
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Current Limiting Diodes
(U1, U2, U3, U4)

IPnom

[mA]

Ptot 

[W]
Outline

CL20M35 20 1

DO-214AC
(SMA)

CL10MD 20 1

DO-213AA
(Plastic MiniMELF)

Zener Diodes
(Z1, Z2)

VZ

[V]

Ptot 

[W]
Outline

Z1SMA10 10 1

DO-214AC
(SMA)

ZMD10 10 1

DO-213AA
(Plastic MiniMELF)
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https://diotec.com/tl_files/diotec/files/pdf/datasheets/cl20m35.pdf
https://diotec.com/tl_files/diotec/files/pdf/datasheets/cl10md.pdf
https://diotec.com/tl_files/diotec/files/pdf/datasheets/z1sma1.pdf
https://diotec.com/tl_files/diotec/files/pdf/datasheets/zmd1.pdf
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High Voltage Transistors
(T1, T2)

VCEO

[V]

IC

[mA]

Outline

MMBTA44 400 300
SOT-23

MMBTA94 400 300

Disclaimer
This application note describes device proposals and shall not be considered as assured and proven solution for any circuit.  

No warranty or guarantee, expressed or implied is made regarding the capacity, performance or suitability of any device, circuit 
etc.
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https://diotec.com/tl_files/diotec/files/pdf/datasheets/mmbta42.pdf
https://diotec.com/tl_files/diotec/files/pdf/datasheets/mmbta94.pdf

