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At diotec.com — search for part number 3990

Target Applications

Battery Powered Tools | Smart Home Devices | Industrial Controls
Electric Mobility | Offline Charger | Home Appliances | Smart Meter

Signal LED driven from
6 to 60 Vpc
with just one CLD

Optical Indicators | Display Backlights | Marking Lights | LED Arrays

Precision Voltage Reference
or Low Level Power Supply
working on 2.7 to 60 Vpc

using CLD and Shunt Regulator

Control Circuits | Power Supply for pController | LDO Replacement

Benefits

Low Device Count | Board Space Savings | Wide Input Range
Robust | Reliable | Temperature Stability | Low Costs
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Signal LED driven from 6 to 60 Vpc
with just one single CLD
(Wide Input Range / Low Power LED Driver)

CLD stands for Current Limiting Diode, also called Constant Current Regulator. It can be used to
drive standard LEDs with typically about 10 to 30 mA of driving current ) on variable DC input
voltages (Fig. 1a).
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Fig. 1a: Block diagram CLD — LED driver

Preparation: Insert jumper. Connect an adjustable DC voltage supply to K1
Attention: Connect positive input to connector 2, negative to 1
Operation: Vary Vi from ~6V to 60V. The LED lights constantly!
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Fig. 1b: Schematic of CLD — LED driver

The here used CL10MD has a limiting voltage V. of 3V and a peak operating voltage Vax of 90V.
Assuming a forward voltage of around 3V of the LED, the input voltage applied can vary from about
6V up to 60V, while the LED lights constantly. There is no need for the usual series resistor, the 0 Q
on the board proves it! The limitation to 60V is simply done to keep the junction temperature Tjmax
to about 125°C. Though Tjmax is specified to 150°C for the CL10MD, it is recommended to keep this
parameter as low as possible, in order to keep lifetime high. It is a good practice to keep T; even
below 100°C. Fig. 2 and 3 show different operating points.

Fig. 2a: Ip= 28mA at Viy = 10Vic

Fig. 2b: Tc = 53.4°C at Viv = 10Vic

Fig. 3a: Ip = 24mA at Viv = 60Vic
(Ir decreases due to its negative temperature coefficient)

Fig. 3b: Tc = 126.5°C at Vin = 60Vic

1 Refer to Application Note "Cost Effective Driving of Standard LEDs from 10VDC up to 110/230VAC with Current Limiting Diodes - and no flicker!" and Application Video "Diotec Products for LED Driver"
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Precision Voltage Reference or

Low Level Power Supply for puControllers
working on 2.7 to 60 Vpc

using CLD and Shunt Regulator

The combination of CLD and Shunt Regulator allows to build a wide range input/low device count
solution for providing either a precise, temperature stable voltage reference or even supplying a low
power load such as a pController ). From an unregulated input between 2.7 and 60 Vo, the output
voltage can be kept stable over a wide temperature to any voltage in the range of Vrer to Viamax
(2.5V to 36V for the MMTL431A/AR), by means of a voltage divider (here trim potentiometer). The
CLD provides at 200mV voltage drop already enough current to drive a 1mA load. Above a drop of

VL = 3V, load currents of up to 20 mA can be supplied.

Vin Vour
Unregulated n Shunt Regulator Stable
Ir Constant
Voltage Divider
Fig. 4a: Block diagram CLD + Shunt Regulator
Preparation: Remove jumper. Connect an adjustable DC voltage supply to K1
Attention: Connect positive input to connector 2, negative to 1
Operation: Vary Vin from ~2.7V to 60V. Adjust trim-pot to desired Vour at K2.
Measure Vour with digital multi-meter.
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Figure 4b: Schematic of CLD + Shunt Regulator Power Supply/Reference

2 Refer to Application Note "Products for Smart Meter" and Application Video "Dedicated Devices for Smart Meter"
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Fig. 5a: CLD. At Ir= 1mA (start-up), the voltage drop at
the CLD is only about 200 mV (1).
At 3V drop, already 16 mA are possible (2)

Fig. 5b: Shunt Regulator Tc = 47.6°C at Viv = 6Vic
Above: Vour set to 3.3V

Fig. 5c: Shunt Regulator Tc = 55.4°C at Vin = 10Vic
Above: Vour stable at 3.3V

Fig. 5d: Shunt Regulator Tc = 65.2°C at Vin = 60Vic
Above: Vour still stable at 3.3V
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Comparison to traditional LDO/Regulator designs

CL10MD + MMTL431A TPS715 TPS7A4001-EP
Design Idea by Diotec AdJustabIe LDO High Voltage Linear Regulator

Input Voltage 2.7V ... 60V 1) 1.2V .. .. 100V
CEEUEEY O Uy + 1.4% + 4% +2.7%
over full temperature
ESD capability + 4 kV + 2 kv + 2.5kV
Stable Operation at Cour < 20 nF Cour > 470 nF Cy > 1 pF and Coyr > 4.7 WF
Cost Comparison 100% 106% 400%

1) Input voltage limited by thermal considerations as described in Demo 1

Note
a) The demo board 3990 Version 01 is marked with CLLOMD but equipped with a CL15MD
b) At very low output voltages, there might occur a small oscillation. In that case, the output capacitance must be reduced to < 20nF.
This does not affect the function to be demonstrated with the board, but must be considered in real designs.
Disclaimer
This board must be used exclusively by persons which are familiar with the design and test of electronic circuits.
The maximum admissible input voltage is 60 Voc. Input of alternating voltage or wrong polarity leads to immediate board damage.
This demo board contains design ideas 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.
The demo board itself is for design and test purposes only and must not be used in a commercially sold device.
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All rights reserved

The information presented in our data sheets and other docu-
ments is to the best of our knowledge true and accurate. It de-
scribes the type of component or application and shall not be
considered as assured characteristics. No warranty or guaran-
tee, expressed or implied is made regarding the capacity, deliv-
ery, performance or suitability of any product or circuit etc, nei-
ther does it convey any license under the patent rights of oth-
ers.

Diotec reserves the right to make changes without further no-
tice. However, regular updating of all product information is
provided on our website ). All Diotec products are sold and
shipped subject to our “Standard Terms and Conditions of Busi-
ness” ?). The reproduction of all documents is prohibited with-
out the expressed written permission of Diotec Semiconductor
AG's Managing Board.

Disclaimer

1. All products described or contained are designed and intend-
ed for use in standard applications, so called commercial/indus-
trial grade, requiring an ordinary level of reliability.

2. Some products are available with the special grades “AEC-
Q101 compliant” respectively "AEC-Q101 qualified”. These are
automotive standards 3).

3. Customers using these parts in applications requiring a spe-
cial or specific grade of quality or reliability, such as (but not
limited to) life supporting devices or systems, where failure or
malfunction of the product may directly affect human life or
health, are obliged to validate whether the use in such cases is
appropriate.

Diotec does not assume any liability arising out of such applica-
tions or uses of its products. Usage in all such cases is on the
own and sole risk of the customer.

4, Although Diotec continuously enhances the quality and relia-
bility of its products, customers must incorporate sufficient safe-
ty measures in their designs, such as redundancy, fire contain-
ment, and anti-failure, so that personal injury, fire or environ-
mental damage can be prevented. Diotec excludes explicitly ev-
ery implied warranty or liability regarding the fitness of the
products to any other than standard applications.

5. All information described or contained herein are subject to
change without notice. Please contact Diotec to obtain the lat-
est information before incorporating Diotec products into any
design.

6. All information described and contained herein are intended
only to enable the buyer to order Diotec's products. The infor-
mation must not be used for any other purpose.

7. In the event that any product described or contained herein
falls under the category of strategic products controlled by the
German Federal Office of Economics and Export Control, this
product must not be exported without obtaining an export li-
cense from the German Federal Ministry for Economic Affairs
and Climate Action in accordance with the valid laws.
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Alle Rechte vorbehalten

Die Angaben in unseren Datenblattern und sonstigen Dokumen-
ten sind nach bestem Wissen und Gewissen gemacht. Sie die-
nen jedoch allein der Beschreibung und sind nicht als zugesagte
Eigenschaften im Rechts-Sinne zu verstehen. Es wird keine Ge-
wahr beziiglich Liefermdglichkeit, Ausfiihrung oder Einsatzmdg-
lichkeit der Bauelemente (ibernommen, noch dass die angege-
benen Bauelemente, Baugruppen, Schaltungen etc. frei von
Schutzrechten sind.

Wir behalten uns Anderungen der aufgefiihrten Daten ohne vor-
herige Ankiindigung vor. Alle Anderungen werden jedoch regel-
maBig auf unserer Internet-Seite verdffentlicht ). Verkauf und
Lieferung von Diotec-Produkten erfolgt gemaB unseren “Allge-
meinen Geschaftsbedingungen” ). Die Vervielfiltigung aller Do-
kumente ist nur mit schriftlicher Genehmigung des Vorstandes
der Diotec Semiconductor AG gestattet.

Haftungsausschluss

1. Alle beschriebenen oder enthaltenen Produkte sind fiir den
Gebrauch in Standardanwendungen mit einem gewdhnlichen
Zuverldssigkeitsniveau entworfen und bestimmt, bekannt als
kommerziell/industrielle Anwendungen.

2. Einige Produkte sind mit den speziellen Qualifikationen ,,AEC-
Q101 konform" oder ,AEC-Q101 qualifiziert" erhaltlich. Dies
sind Automotive-Standards °).

3. Falls diese Produkte in Anwendungen verwendet werden sol-
len, die einen besonderen Grad der Qualitat oder Zuverlassig-
keit erfordern, z. B. (aber nicht begrenzt auf) lebenserhaltende
Gerate oder Systeme, bei denen durch Ausfall oder eine Sto6-
rung des Produktes menschliches Leben oder Gesundheit direkt
beeinflusst werden kann, ist der Anwender verpflichtet sicherzu-
stellen, dass der beabsichtigte Gebrauch des vorgesehenen Pro-
duktes unbedenklich ist.

Diotec Ubernimmt keine Haftung die sich aus solchen Anwen-
dungen oder der Verwendung der Produkte ergibt. Der Ge-
brauch fiir alle solche Anwendungen erfolgt auf eigenes und
ausschlieBliches Risiko des Anwenders.

4. Obwohl Diotec die Qualitédt und die Zuverlassigkeit seiner
Produkte bestandig erhoht, miissen Kunden ausreichende Si-
cherheitsvorkehrungen in ihren Designs vornehmen — wie Red-
undanz, Feuereinddmmung und Ausfallschutz — damit Perso-
nenschaden, Feuer oder Umweltschadigung verhindert werden
kénnen. Diotec schlieBt ausdriicklich jede implizierte Garantie
oder Verbindlichkeit aus, welche die Eignung der Produkte zu ir-
gendwelchen anderen als Standardanwendungen betrifft.

5. Alle Informationen, die hier beschrieben oder enthalten sind,
kdnnen jederzeit ohne jede Benachrichtigung geandert werden.
Vor Einsatz eines Diotec Produktes in irgendeiner Anwendung
sind bei Diotec die neuesten Informationen einzuholen.

6. Alle Informationen, die hier beschrieben oder enthalten sind,
sollen dem Kunden nur ermdglichen, Diotec Produkte zu bestel-
len. Die Informationen diirfen zu keinem anderen Zweck ver-
wendet werden.

7. Sollte ein hier beschriebenes oder enthaltenes Produkt unter
Beschrankungen fallen, die durch das deutsche Bundesamt fiir
Wirtschaft und Ausfuhrkontrolle geregelt werden, darf dieses
Produkt in Ubereinstimmung mit den giiltigen Gesetzen nicht
ohne Exportgenehmigung vom deutschen Bundesministerium
fiir Wirtschaft und Klimaschutz exportiert werden.

1 Refer to http://diotec.com/ “Products/Product Changes” respectively “News/Datasheets”

Siehe http://diotec.com/ ,Produkte/Produktdnderungen® bzw. ,News/Datenblatter"
2 Refer data book or http://diotec.com/ “Company” — Siehe Datenbuch oder http://diotec.com/ ,Unternehmen"
3 Refer to http://diotec.com/ “Products/Information/Qualification/Commercial Grade and AEC-Q101”

Siehe http://diotec.com/ ,Produkte/Informationen/Qualifizierung/Standard und AEC-Q101"
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