
Hikari SQ: Design-in Guide 

introduction 
Hikari SQ is an ultra-thin LED light source module developed for luminaire manufacturers 
and lighting designers to create exceptional experiences with light.


This design-in guide enables designers and engineers to create lighting products with the 
optimal performance that Hikari SQ can offer. This includes details on optical, electrical, 
thermal and mechanical design. 
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datasheet 
Summary technical data for Hikari SQ including electrical, optical and mechanical 
specifications.


	     Note: minimum performance values 

2700K 3000K 4000K

light output (lm)
nom 310 320 330

max 440 460 480

current (mA)
nom 260 260 260

max 400 400 400

voltage (V)
nom 14.3 14.3 14.4

max 14.8 14.9 15.0

power (W)
nom 3.72 3.72 3.74

max 5.92 5.96 6.00

efficacy (lm/W)
nom 84 88 90

max 74 78 80

Luminance (cd/m2) nom 11,200 11,700 12,100

CRI (min) 93

R9 62 63 76

SDCM (max) 2.0 2.5 3.5

beam angle (º) 110

uniformity (%) 90

lifetime (hrs) L80B50 60,000

dimensions (mm) 100 x 100

thickness (mm) 3.2

bezel width (mm) 5.0

finish matte white

mass (g) 35

Tc point (ºC)
nom 45

max 60
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electrical design 
Hikari SQ is compatible with standard constant current LED drivers and control 
electronics.




operating window 

The operating range for Hikari SQ 
is 40mA to 400mA. This covers a 
voltage range of 13.1V to 15.0V. 


Nominal operating conditions are 
260mA (14.3V) using a constant 
current LED driver.


circuit design 
Multiple Hikari SQ modules can be run via a single LED driver through a combination of 
circuit design and LED driver tuning. 


Hikari SQ modules can be arranged in series or parallel circuits, or a combination of both 
series and parallel. When designing the circuit, attention should be given to the current 
supplied to each module, with the resulting voltage within the driver operating window (for 
constant current drivers). All parallel strings of Hikari SQ must be of the same number of 
modules.


Recommended circuit combinations at nominal current:


Note: nominal values of current, voltage, power & light output for the 3000K version 

Hikari SQ 
modules

Parallel Series Current  (mA) Voltage (V) Power (W) Light Output (lm)

1 1 1 260 14.3 3.7 300

2 2 1 520 14.3 7.4 600

3 1 3 260 42.9 11.2 900

4 2 2 520 28.6 14.9 1200

6 3 2 780 28.6 22.3 1800

8 4 2 1040 28.6 29.7 2400

9 3 3 780 42.9 33.5 2700

10 5 2 1300 28.6 37.2 3000
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circuit layouts 
The following diagrams show the recommended circuit layouts for running multiple Hikari 
SQ modules from a single driver. 


The current and voltage are given for the nominal operating conditions, these can be 
tuned to your desired light output.
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wiring at flying lead ends 
Wiring connections can be made in several ways using the pre-tinned 300mm flying leads 
from the corner of the Hikari SQ module:


soldered

crimped 

terminal blocks - e.g. WAGO connectors


Series and parallel circuits can be arranged in the following configurations:


Series 

� 


Parallel 

�  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wiring design for multiple series groups 
An effective wiring design for running multiple series groups of Hikari SQ modules in 
parallel is to arrange the WAGO connectors in a row with a pair of power supply wires 
coming into and out of the arrangement.





LED driver selection  
The Hikari SQ modules can be used with most standard LED drivers with the 
corresponding driver operating characteristics for your circuit design. We recommend 
using constant current spotlight or downlight LED drivers.


lighting controls 
Lighting control protocols such as DALI, TD and DMX can be used to control the Hikari 
SQ modules as they are fully dimmable and this is a driver feature. 


Note that the driver will control all Hikari SQ modules within the circuit in the same way. 
Individual addressing will require an LED driver or controller for each Hikari SQ module. 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battery, USB powered & constant voltage circuits  
The low power consumption of Hikari SQ modules make them well suited to battery 
operated circuits. The core component for this is a DC-DC voltage convertor (buck-
boost convertor) which will typically be used to step up the input voltage e.g. 5V from a 
USB battery, to 14.3V for Hikari SQ. Example component: DC-DC Voltage Convertor 


Using a USB battery or a USB power source (e.g. wall adaptor or laptop) provides a 
constant voltage source of 5V with a maximum output of 5W (1.0A) and is therefore 
suitable for one Hikari SQ module at nominal output, or two modules at half output. 


USB cables have 4 cores; Red & black for power and white & green for data - so this can 
be easily wired into the voltage convertor. 


constant voltage drivers  
The same approach can be used to convert a standard 12V constant voltage power 
supply to the required 14.3V for Hikari SQ. The maximum power output of either the DC 
power supply or the DC-DC voltage convertor will determine the number of Hikari SQ 
modules that can be run on a single circuit - these can be connected in parallel up to the 
maximum power rating. It’s recommended to use a current limiter with constant voltage 
circuits to prevent overdriving.
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optical design 
One key benefit of Hikari SQ is that no additional optics are required. The native surface 
light emission provides a low luminance, low glare light output with a symmetrical 110º 
beam angle.


optical performance  
The following table and graphs provide the light output and efficacy for the Hikari SQ 
modules of different colour temperatures.


Note: mean values of light output and efficacy 

Current 
(mA) Voltage (V)

2700K 3000K 4000K

light output 
(lm)

efficacy 
(lm/W)

light output 
(lm)

efficacy 
(lm/W)

light output 
(lm)

efficacy 
(lm/W)

40 13.1 53 101 56 106 57 109

60 13.3 79 100 83 105 86 107

80 13.4 105 98 111 103 114 105

100 13.5 130 96 137 102 141 104

120 13.7 155 95 164 100 168 102

140 13.8 179 93 189 98 194 100

160 13.9 203 91 214 97 220 98

180 14.0 226 90 239 95 245 97

200 14.1 249 88 263 94 269 95

220 14.2 271 87 286 92 293 93

240 14.3 293 86 309 90 317 92

260 14.3 314 84 331 89 339 90

280 14.4 334 83 352 87 361 89

300 14.5 353 81 373 86 382 87

320 14.6 373 80 393 84 403 86

340 14.7 391 79 413 83 423 84

360 14.8 410 77 432 81 443 83

380 14.8 427 76 450 80 461 81

400 14.9 444 75 468 79 480 80

light output equation 
where x = current y = -0.0007x2 + 1.3869x y = -0.0007x2 + 1.4626x y = -0.0007x2 + 1.4979x
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photometry 
Hikari SQ has a native beam angle of 110º for all CCTs - symmetrical in the x and y axes.
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optical properties 

light spectrum & colour rendering 
The colour rendering index for all CCTs of Hikari SQ is CRI 93.


2700K

Chromaticity Coordinate:	 

x = 0.455   y = 0.407

u’= 0.261   v’= 0.525 


R9 (min) = 62

3000K

Chromaticity Coordinate:	 

x = 0.435   y = 0.403

u’= 0.250   v’= 0.521 


R9 (min) = 63

4000K

Chromaticity Coordinate:	 

x = 0.378   y = 0.372

u’= 0.225   v’= 0.499


R9 (min) = 76

�

�

�
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luminance & uniformity 
Hikari SQ is a surface light source and has an active area of 81cm2 (90x90mm). At 
nominal current the light source has the following luminance properties: 


 

The luminance uniformity of Hikari SQ light-emitting area is 90%.


optical films 
The photometry and appearance of Hikari SQ modules can be modified by the addition of 
third party optical films. 


Beam control films can be applied directly to the front face of Hikari SQ to vary the 
photometry of the light source. Expect a moderate decrease in light output and efficacy 
with use of additional optics films.


Coloured films can also be applied directly to Hikari SQ modules for decorative use. Note 
that these will have a significant impact on light output, efficacy and colour rendering.


Nominal Current (260mA) 2700K - Hikari SQ 3000K - Hikari SQ 4000K Hikari SQ

Light Output (lm) 310 320 330

Lumen Density (lm/cm2) 3.8 4.0 4.1

Luminance (cd/m2) (nits) 11,200 11,700 12,100

Beam Angle (°) 110 110 110
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lifetime 
Hikari SQ has undergone lifetime testing under LM-80 guidelines (LED light sources) using 
TM-21 methodology for lumen maintenance projections.


L70 B50 = 100,000 hrs 

L80 B50 = 60,000 hrs


Tests were performed at both nominal current (260mA) and maximum current (400mA) at Tc point 45°C. 
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Hikari SQ - Lumen Maintenance 



mechanical design 
The mechanical assembly of Hikari SQ modules into luminaires is simple, reliable and 
enables easy design for manufacture and production.


dimensions 
Hikari SQ modules are 100x100mm and 3.2mm thick. The light emitting surface is 
90x90mm with a 5.0mm bezel.

 


� 


�  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mechanical attachment  
There are several mechanical attachment methods for Hikari SQ, enabling a range of 
luminaire designs. Hikari SQ is rated IP 20 which means the module does not need to be 
enclosed in the luminaire for indoor applications.


back face adhesive film 
The recommended attachment method is via the use of adhesive films. This can be 
applied to either the back or front face of the module. 


For adhesive film attachment on the back face of the module, use a double-sided 
adhesive (DSA) film. This is the optimal thermal design for Hikari SQ.





� 
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double-sided adhesive film 
(DSA)


	 Mounting surface

Hikari SQ

light-emitting surface



front face optical film 
For adhesive attachment on the front face of the module, use a double-sided, optically-
clear adhesive (OCA) film. This will enable maximum transmissivity through the adhesive 
and the front face mounting (e.g. glass or colourless plastic). Be sure to check the thermal 
performance of your luminaire design at the Tc point. 





� 


For a semi-permanent attachment, this can be achieved using your own designed 
mounting clips. The clip rails should be less than 5.0mm over the bezel to ensure no light 
is blocked.
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clear mounting surface


optically clear adhesive  
film (OCA) 


Hikari SQ

light-emitting surface



wire exit design 
A key feature of the wiring mechanical design for Hikari SQ is that the wire can be 
completely hidden through a hole behind the module, maintaining a seamless surface 
finish. The hole diameter in the mounting surface is 3.0mm, receiving the Hikari SQ wire of 
2.15mm diameter.





� 





� 
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Hidden wire hole in 
mounting surface

⌀ 3.0mm 


Hikari SQ wire

⌀ 2.15mm

Hikari SQ light-emitting 
surface  

Hidden wire hole in 
mounting surface

⌀ 3.0mm


Hikari SQ wire

⌀ 2.15mm



The corner wiring exit also allows for wire orientations in any direction on the mounting 
surface, while maintaining the Hikari SQ module completely flush to that surface.


� 


The wire length is 280mm, terminating in 2x pre-tinned inner wires (positive & negative) 
20mm in length. 


wire stripping specification 

  

Outer wire sheath inner wire sheath inner wire (stranded)

diameter (mm) 2.15 0.80 0.30

AWG (to strip) 16 26 -
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thermal design 
Hikari SQ has a thermally-conductive back film and so does not require a heat sink or a 
mounting surface for operation at nominal conditions. However, it is recommended that 
the module is mounted (either front or back face) to provide a path for thermal 
conductivity and dissipation.


The Tc point is located on the thermally conductive back face of the module as shown 
below:


� 

For engineering development and testing, a wire thermocouple should be attached to the 
Tc point using Kapton tape or similar and built into the luminaire design. The temperature 
should be recorded at thermal equilibrium, in an enclosed test space with no air 
circulation, and noted with the ambient temperature of the room.


Detailed information on the thermal performance will be updated in the next design-in 
guide version. 


Tc nominal:	 45ºC

Tc max:	 60ºC
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compliance & testing 

CE marking 
While primarily designed as a light source module, Hikari SQ is also CE marked for use as 
a standalone luminaire.


CE marking testing has been completed for the following standards:


EN60598-1:2015/AC:2016 Luminaires Part 1: General requirements and tests LVD

EN60598-2-1:1989 Luminaires Part 2-1: Fixed general purpose luminaires LVD

EN60598-2-2:2012 Luminaires Part 2-2: Recessed luminaires LVD

EN55015: 2013 Limits and methods of measurement of radio disturbance 
characteristics of electrical lighting and similar equipment EMC

EN61547: 2009 Equipment for general lighting purposes - EMC immunity 
requirements EMC

EN61000-3-2: 2014 Limits for harmonic current emissions EMC

EN61000-3-3: 2013 Limitation of voltage changes, voltage fluctuations and flicker 
in public low-voltage supply systems EMC

IEC 62321:2013 RoHS Directive 2011/65/EU RoHS
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contact 
For technical support and any questions with design-in for Hikari SQ, please email: 
hello@lightly.tech to schedule a call. 


� 


Lightly Technologies Limited

37 Cloncurry House 

Spencer Dock

North Wall

Dublin

D01 E186

IRELAND


VAT Number: IE 3418603PH
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