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GROUP OVERVIEW M W

MEAN WELL

MEAN WELL ENTERPRISES CO.,LTD
Established in 1982
in New Taipei City, Taiwan

GZ New Factory
(MWHW)
2017

Total Employees: ~2500 persons

Core Business: Standard Switching Power Supplies
Group Turnovers: USD 840M (2016)
Production capacity : 100 Mpcs per year
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WHY LED?
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1. Energy saving

2. Dimming

3. A uniform light distribution

4. Better light rendering (CRI>80)



WHY LED? M W
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Lower light scattering

No waiting time for Full Brightness

Longer product life cycle

Low flickering behavior which conforms the requirement for slow motion capturing

S

LOW FLICKERING...
ARE WE SURE?
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Calculating Flicker Metrics

A (Maximum value)

Amplitude variation

/\/ Average light output
y

B (Minimum value)

One cycle

A-B Area l
Percent flicker = 100% x Flicker index = ———

A+B Area 1+Area 2

Human eye will perceive only the “Average Light Output”
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FLICKER: ELECTRICAL—- OPTICAL TRASFORMATION
MEAN WELL
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Any changes in electrical current will be presented into the optical light of LED



FRAMES vs LIGHT PULSES

NO FLIKERING

FLIKERING
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Hrnax

>

Result: Equal light each frame

Frames

Result: Unequal light each frame

2 x Frames







SLOW MOTION VIDEO REQUIREMENTS

<1%
<6%
<10%
>10%

FLICKER FREE
Barely Visible - Acceptable
Visible, might be accepted

Unacceptable Flicker

UEFA REQUIREMENTS for 300 fps Slow Motion

10.7 24-point flicker factor test

Elite level A

12 or 24-point average

< 5%

Maximum value

<5%
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10.2 Flicker factor reference table

Type of
illuminance system

FF value (guide only)

LED luminaires
(flicker dependent on the type of LED power
supply used)




SUGGESTIONS TO REDUCE FLICKERING M W
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1. Increase the switching frequency
2. Reduce the current ripple
e Use drivers with lower ripple
* Properinstallationarrangement

3. Postvideo processing (software) — WE DON’T WANT POST-PROCESSING!

Input AC:L2 phase 230Vac /\/\/\ \/\/\

Input AC: L1 phase 230Vac

\ - ~ 2y :

Input AC: L3 phase 230Vac

Mixed Flicker factor
VY Y VY YN\

Normal Current rippIeI




MEAN WELL DRIVERS FOR SLOW MOTION APPLICATIONS

M 320W Constant Current Mode LED Driver

HLG'320H'C series
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% 320W Constant Current Mode LED Driver

HLG'320H'C series

SPECIFICATION

MODEL ‘HLG-!!UH-CFCIlll \‘HLMIDH-EWSC || HLG-320H-C1400] \‘HLGJIDH-tlTﬁﬂl || HLG-320H-C2100] |‘ HLG-320H-C2800] || HLG-320H-C3500] ‘
OuUTPUT

‘CURRENTRIPPLE 5.0% max. @rated curren t | |
INPUT
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MEAN WELL

m DESIGN VERIFY TEST

QUTPUT FUNCTION TEST
[ NO | TEST MEM [ SPECIFICATION [ TEST CONDITION [ RESULT
| 5 CURRENT RIPPLE I 5.0% max. @rated current I 1P 230 WAC I 1.14%
Q/P:FULLLOAD

Ta:25°C

MEAN WELL HLG-320H-CXXXX is suitable for UEFA ELITE LEVEL A STADIUM FIXTURES*

*HVG/HLG are both <2% Ripple Drivers



LOW RIPPLE DRIVERS FROM MEAN WELL

<1%
<6%

<10%
>10%

FLICKER FREE
Barely Visible - Acceptable

Visible, might be accepted

Unacceptable Flicker

HLG — HVG — Selected Models

IP65/67: HLG — HVG — ELG
IP20: LCM-—IDLC -

IP20: PLM

MEAN WELL, HIGH PERFORMANCE AT THE RIGHT PRICE
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MEAN WELL



CONCLUSIONS M W
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Flickering impact on slow motion capturing

Driver is the key component to determine the flicker performance
Installation can improve Flicker Perception

Post Production is required if low quality drivers are used

MEAN WELL provides High End Solutions compatible to UEFA ELITE A Requirements



FLICKER IMPACT TO HEALTH M W

MEAN WELL
100%
9
5 ="
2 o
2
L
(T
S 10%
e ‘-2,'{@&
= ‘;D
T
E .
g L~
g
1%
100 1000
Frequency (Hz)

NOTE: Flicker is important also for our Health. Chose always the right driver!
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Thanks!

Giacomo Mazzullo

Regional Manager
MEAN WELL EUROPE
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