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Data brief

Smart LED driver using 6LoWPAN Mesh network for outdoor street lighting

Features

« Intelligent power conversion stage based on the HVLEDOO1A high voltage LED
driver:
— wide input voltage range: 90 — 300 Vac
— constant current output: 60-110 V / 0.7 A, with £5% current regulation

—  high power factor > 0.97 and low THD <15% for entire line and load cycle in
quasi resonant mode

—  peak overall efficiency (including auxiliary supply) at maximum load > 89%
— various start-up, operating and low-power modes
— open circuit, short-circuit, undervoltage and overvoltage circuit protection
»  Digital and remote control section based on STM32 microcontroller:
—  wireless connectivity with embedded sub-1 GHz transceiver
— can accept remote on, off and dimming commands
*  Five levels of analog dimming

* Lessthan 0.5 W standby power consumption ensures compliance with
EnergyStar norms

*  RoHS compliant
«  WEEE compliant

Description
The STEVAL-LLLO06V1 board is designed to help you evaluate high power LED

Summary table lighting solutions with comprehensive power management and wireless connectivity.

Smart LED Driver using The board integrates an intelligent power conversion stage thanks to the
6LoWPAN Mesh STEVAL- HVLEDOO1A LED lighting controller with various operating modes, sensing and
network for outdoor LLLOO6BV protection mechanisms, and highly efficient switching based on the STP21N90K5
street lighting Power MOSFET. The board is able to convert a wide 90 - 300 V¢ input voltage
high voltage controller |, =00 range into a 60 - 110 Vp¢ output in constant current mode, with high power factor
for LED lighting and low THD.

N-channel 900 V, 0.25 The on-board STM32L071KZ microcontroller is able to receive remote on, off and
Qtyp., 18.5 AMDmesh  STP21N9OK5 dimming commands via the embedded SPSGRFC sub-1 GHz transceiver module.

K5 Power MOSFET ) ) ) o
A data concentrator unit (DCU) and mobile Android application have been developed

ultra-low-power ARM ' 1100 074Kz to help you explore the functionality of the evaluation board. The DCU consists of a

Cortex-M0+ MCU NUCLEO-F401RE development platform, plus the X-NUCLEO-IDS01A4 for sub 1-
sub-1 GHz GHz communication with the LED driver board and a X-NUCLEO-IDB05A2 board for
programmable SPSGRFC Bluetooth communication with the mobile device.

t i dul
ranscelver modute The ST 6LoWPAN Smart Streetlight mobile application (available on Google Play

VIPerPlus family: Low store) collects lighting nodes represented by the microcontroller and RF module on

voltage energy saving \/ orp0.0) o the evaluation board in a 6LoWPAN mesh network.
fixed frequency high

voltage converter
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Block diagram

1 Block diagram

Figure 1. Block diagram
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Schematic diagrams
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Figure 2. STEVAL-LLL006V1 board schematic

CHOKE 47mH

FBHVLED

n
9030014
330

R32
15K

Us vosITA2

D
D3 » JLED VoUT
nltsso ¥ w©
100k
T
3
s @ | ek
1K STTHILG = =
D2 arouF [ 4700
an 3
sy . I
RS
o7 100K
v |
o
ST GD oS
2 . Vs
R6 120K b e vee ETD 34/17/11, Lp-350uH. Turns P:59 S:65 AI:12T A212T
r
3K €
470008,
RI0 pis
3K
VS
o4 RIS 0R
INs145
RIL 100R o
STP2INOOKS
c
RI4
0.22R
47008 120K
Ra3 R2 UK
LED-ON-OFF.

High PF Low THD Constant Current Wide Range LED Driver

x
cm us
css
2
o
vosi7az

R33 10K

RS9 OR

cs1

Di0
Rr7 ImH
»
P
1R MRA400T
prasE
NEUTRAL _1uF.

INdL4E

Re7
100R 45

-

100uF

1008

SPIRIT-1 Transceiver Unit

Thermal Foldback

$ 2
R73 390K L4 c 0o
7 c4 EPL0 (8PIN) Lp =2mH Np =114, Ns =16 , Na =24
v orr
A & 10008
L
= R72 150K R 750K
Auxiliary AC-DC Power Supply
o
ral G0 s mDD 3 O T L e son oo
| PAID GPI0 2 RADID P02 spics [l PAYSPICS RaDD "
}
025 P9 GPI0 1| RADIO P01 SPi wos) |-i—PAL SPLNOSI RADID
o YT SN g, Pac SPIMSO RADID
W W Eseicx PAS SPISCK RADID
s
1ok sesarrC

HEADER 52 ~

Programming Connector

s

100nF

R 10k
v - o2
1D
\
E o
PUSHBUTTON 37 v g
liogu 3
swi 2 PAI4 SWCLK
2l
i] 4 v
1 19 cao
o BusnEsiT 1000F
2 SZZEEEEz
e z
L reroscar v opio2 2
PEls SN fries PaizSWOD
NRST PAI2
VSSA PAIL X palo GPio 2 RaDID
v~ VODA PALO TR GPID_1_RADID
LED-DIBING oA s FAY GPIO 0 RADID
! A
oo | eaams woo w iy e
! 23225853 f«m
o 2323z852 o
v Toonr v
STMG2L07IKZUG_UFQFPNY2 THERMDRARADC
[
|
s I8 o
Microcontroller Unit EIEER 1000F
2 45
2 25l
=173
EEEE
2 =
2

sweubelp siewayoss

LA90071T1-TVAILS


http://www.arrow.com

m STEVAL-LLLOO6V1

Revision history

Table 1. Document revision history

28-Jul-2019 1 Initial release.

Substituted X-NUCLEO-IDB05A1 (no longer recommended for new designs) with X-NUCLEO-

06-May-2020 2 LR

DB3813 - Rev 2 page 4/5
Downloaded from Arrow.com.



http://www.arrow.com

m STEVAL-LLLOO6V1

IMPORTANT NOTICE - PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST products before placing orders. ST
products are sold pursuant to ST’s terms and conditions of sale in place at the time of order acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.
Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, please refer to www.st.com/trademarks. All other product or service
names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2020 STMicroelectronics — All rights reserved
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