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Section 1
Introduction

As we all know, almost all CFLi’'s (Integral compact fluorescent lamps) on the market are
non-dimmable. This is because current dimmer switches or electronic dimmer systems
on the market are initially designed for the dimming of incandescent or halogen lamps.
To create a CFLi into a dimmable lamp, special extra components and modified circuitry
are required.

With response to increasing demand for dimmable energy-saving lighting solutions,
MEGAMAN® will launch the world’s first family of energy-saving dimming series.

Preceding its success with the launch of the DorS DIMMING lamps, MEGAMAN®
debuted its complete range of linear-dimming CFLis in 2007, herein named as
‘DIMMERABLE”. These dimmable lamps are designed to be compatible with
conventional dimmer switches and advanced digital dimmers. Lamp shapes include the
Classic (GSU111d), Candle (CL407d & GL809d), Tubular (SLU111d & SLU218d),
PAR38 (BR0618d) and GU10 (BR1411d), which parallel the appearances of commonly
used incandescent and halogen applications.

Besides offering incredible energy-savings, the “Plug-and-Dim” attribute of the
DIMMERABLE lamps save the hassles and extra-costs for retrofit. Users can
conveniently perform dimming with existing dimmer switches.

As opposed to other competitors with similar offerings, the MEGAMAN® DIMMERABLES
have proved to deliver better performance in dimming that is truly linear and flicker-free.

The DIMMERABLE's are available in a complete range for wider application purposes (5
types altogether). The DIMMERABLE lamps come in smaller profiles, which allow them
to be fitted into fixtures of various shapes and sizes. Moreover, the DIMMERABLE lamps
are currently acclaimed as the world’s smallest lamps in the category of dimmable CFLis.



Section 2

Product Attributes

The DIMMERABLE lamps offer a dimming range from 10% to 100% with extra
energy-savings when dimmed.

Product Features:

Plug-and-Dim

Smooth dimming on ordinary dimmer switches*
10% to 100% dimmable range**

llluminates at 10% brightness without flickering
Delivers 10,000 hours lamp life

“A” Class Energy Label

Saves energy while dimming

Available in colour temperatures: 2700K, 3000K and 4000K
Easy installation with no retrofit required
Replaces conventional bulbs and halogen lamps
Fits into standard luminaires

*Compatible with most electronic dimmers and digital dimmer for incandescent and halogens. Touch
dimmers and Remote-controlled dimmers do not apply.

**Dimming the lamp to 10% brightness level will depend on the specification of the dimmer switch.
Fine-tuning the lamp to “Minimum Optimal Level” of brightness can be performed using a dimmer switch
equipped with a potentiometer.



Section 3
Test Results on Dimmers

The DIMMERABLE lamps underwent a compatibility test on over 100 types of dimmers from over 20 countries.
Consequently, the DIMMERABLES delivered excellent dimming performance during the tests. Here are the results:

[Sampe Test o, |FEL code Tustomear Tounty  |Brand Woltag] Wi Toad | Max, load |Fotentometer | W17 recerved [Phots Tleer. Gty of TW0 | Tcot. Wity of T2V | Fickerg Thom i bo Bghter Tevelt Toweel wattage of &
received date declarad |declared  |{¥VN) dimmerable dimmerakie Flickerirg fram brighter level to min? single dimmerable lamp
(if ary) [{if ary) supported by supported by that can be used with the|
declared Mas. load | declared Mas. koad|Basic sat up dimmar
(Max load = 175) (Ma boadx 18] | 1)1 dimmer = 1pc lamp (BROG18d, GKE811d,
CLAOT, GELM11d)
231 dimmer = Max. qty of TW lamp (CL40Td)
331 dimmer x Max. gty of 18W lamp (BROE1 2d)
Test
|28 May-07 07128-197 |DG07 058 MYH Vistname |LP 220V MR 1000W [N 10 = it ne flickering, limear dimming, W
Test
20 Ma-07 07138147 |DGE07 058 MWN Wistname |Mano 220V [N 700V A 10 20 T no flickering, linear dimming, W
Test
20 May-07 07148157 |DGOT054 MWVN Wietname |ChemaLi  |250V JMA NiA A 10 20 7 ne flickaring, limear dirming, TW
Test
|20-May-07 07081-85 |DGOT 045 MPH Fhilipines |SLE 220V [MiA 1000 [N 5 2 b} 11 no flickering, limear dimming, W
Test - =
26 May-07 O7066-80  |CAGOT 052 MPH Fhilipines |[SwitchLight| 220V _[N/& SO0wW [&] 5 ﬁ_, 14 5 no flickering, linear dimming, ™wW
Test F:iﬂ
20 My -07 07081-05 |DAGE0T 049 MPH Fhilipines  |CMINI 250V |MNiA S0ow A g = 14 5 ne flickaring, limear dimming, W
= Y —
Test - r .
128-May-07 O7006-100 | CG07 047 MPH Philipines |Mational  |250V M SO0 BA 3 | — 14 3 no flickering, linear dimming, TW
[ == ]
Test Is
20 May-07 07101105 |CGO7 043 MPH Fhilipines |Reoyu 220V |MiA 200w [&] 5 e 5 2 ne flickering, linear dimming, ™
Test E=]
20-May-07 OFO75-76 |DAGOT 042 MHK Hong KonafME Electric 240|400 SO0V L& 2 14 5 no flickering, linear dimming W
Test
20 Many-07 07079, 188 | DGEIT044 MHE Hong Keng|Soben 200-25 NiA BI0W N 2 12 7 no flickering, linear dimming, W
Test
J25-May-0F 07080, 169|607 043 MHK Hong Kengllunon 200-25 MiA B30W [&] 2 12 7 ne flickering, linear dimming, ™
Test
20 May-07 OF064-68 OG0T 056 MTH Thailand _|Panasonic |20V | 60W 300w L& 13 8 3 no flickering, linsar dimming TW
Test
20 May-07 OF069-73  |CAGO7 040 MTH Thailand _|Biticine 230V |NA S00W N 5 -] 3 na flicksring, limear dimming, TW
Test Té&d
125-May-07 O7057-58 |DGOT048 MEG |Singapore [Electic 230V |40 B3OV N 2 18 7 ne flickering, limear dimming ™
Test
26 My -7 OF059-60 |CGO7 035 M35 Clipsal 2500 |MA SO0 L& 2 14 5 no flickering, linear dimming, ™
Test
129-May-07 O7060-61 |CAGOT035 MSG ME Eleciric [2400 [40W S00w i 2 14 5 ne flickaring, limear dimming, TW
28 May-07 Test 07054 | LG0T 037 MAY ERA 220V | B0 S00W N 3 g 3 ne flickering, linzar dimming, W
26-May-07 Test 07065 | CGOT 035 MMY Clipsal 250V |NiA Soow [&] 8 14 8 ne flickering, linear dimming, ™
128-May-07 Test 07058 | DGOT 036 MMY POl 200V |MiA SOOW ] s 14 3 no flickering, limear dimming TW
Busch- =
20 May-07 Test 07062 | DGOT 070 Cubsai fair [Jasger 230V |B0W BOOW u 1 17 ] no flickering, linear dimming, TW
128-May-07 Test 07074|CG07 028 Cubsai Fair Legrand 230V [&0W SO0 N 1 14 s ne flickering, linear dimming, W




Faample Test . |80 code Customar [Country  [Brand Valtagd Min load [Max. load [Potentomster | OTY received [Photo Pa, Oty of TW M. Qty of 18W | Flickering fram min to brighter level? Low st wattage of a
recaived date declared [declared  |{¥/MN) dimmerable dimmerable Flickering from brighter level ta min? single dimmerable lamp
(i ammy) | (if ary) supported by supported by that can b2 ussd with the
declared Max. load | declared Meas. boad|Basic sat up dimmer
(Max load x VE) | (Max boadx 175) |13 1 dimmer x 1pc lamp (BROG18d, GKE11d,
CLADTA, GEL11d)
231 dirmmner 5 Mas. gty of TW lamp (CLA0T)
311 dimmer x Max. gty of 18W lamp (BROE1S8d)
Standard S
12-Jun-07 Test 07244|CG07 104 [AEM Fuwait hite 240V |SW S00W N 1 i 14 5 no flicksring, linear dimming, T1W
B-Jumn-07 Test 07224) CG07 095 DUYULMUS A5, Turkey MAKEL 220V | Boow (&} 1 17 B no flickering, linear dimming, TW
ik (in
B-Jur-07 Test 07225|CG07 098 CUYULMUS A5, Turkey line switch) | 220V |- BOOW N 1 17 ] ne flickering, linear dimming, ™
Switching on & off when dimmed to the lowest
B-Jun-07 Test 07226 DGO7 098 DUYULMUS A.5. Turkey drmir 220V |BO0W 1000w [N 1 pa:) 11 lew el & at the point of almost switching off 11w
- under 1 dimmer = 1pz of GLAOT, when dimmed
to a lower brightness level, flidkering happened.
E-Jun-07 Test 07227 CGO7 097 DUYULMUS AS. Turkey Unknown | 220W aow M 1 2 i} - ather sat up: no fickering, linsar dimming 1w
B-Jumn-07 Test 07228|DGE07094 CUYULMUS A5, Turkey Fiko 220V BOOW (&l 1 17 -] no flickering, linear dimming, ™
11-Jun-07 Test 07240 MEW | Swadan IKEA 220V |25W J00W id 1 8 3 no flickering, linear dimming, TW
Eljo
18- Jun-07 Test (7245|CGE07 099 Magaman Svarige Swaden  |E1001807 [230V |10W B30W i g 18 T no flickaring, linear dimming, 11w
. Busch-
18- Jun-07 Test 07248/ DGE07101 Megaman Sverige  |Sweden  [Jaeger 230y |BOW a0 i a 7 [} ne flickering, linear dimming, ™
- slight fickering during dimming process
fertan - no flickering from tuning from off to light up &
18- Jun-07 Test 07247 |DGOT100 Megaman Sverige [Sweden  [E1900107 |2a0v |GOW BO0W (2] 10 17 [ From light up to off TW
FLIGA{108
18-Jun-07 Test 07251 |DGEOT102 Megaman Denmark  [Denmark  [T003145) [230V |20W S00W M -] [:] 3 no flickering, linear dimming, Fid
7-Jun-07 Test 072009 CE07081 Marronic (Germary  |Ensto 8513 [220v |- 420 (] 10 12 4 no flickering, linear dimming, W
7-Jun-07 Test 07210|CGE07082 Meortronic Germary |[Ensto 8519|230V |40W = (2] 10 ig5 B no flickering, linear dimming, ™
Touch dimmer, cannot work normally with
7-dun-07 Test 07211 [CGO7 07 Meortronic Germary 230V _[40VA S1SWVA [N 10 3 = dimmerakle lamp <
Tauch dimmer, cannot work nermally with
7-Jum-07 Test 0721 2G0T 083 Mortronic Denmark _ [Micromatic [230V | 10VA 420WA (] 10 - = dimmerable lamp =
7-Jun-07 Test 07213 LG0T 080 Martronic (Germary  |Ensto 2210 [230V |- 400w el 10 11 4 no flickering, linear dimming, W
Martronic
|aS ATD
[7-Jun-07 Test 07214| LG0T 085 Moriranic Norway  [500 GLE  [230vV [S0W SO0W i 10 14 g no flickering, linear dimming, 11w
Martronic
(AS
[7-dun-07 Test 07215|C4G07 084 Meortronic Norway  JADSOOE00 (230 |40W SO0W (&} 10 14 5 no flickering, linear dimming, ™
Moreesco
WTD
[7-dun-07 Test 07218|CGE07 088 Mot tronic Morway 3ERC 230V |40W J1EW i 10 a 3 ne flickering, linear dimming, W
Micromatic:
7-Jumn-07 Test 07217 | CGO7 089 Martronic MNorway  |GKA403 18 [230V | 20W I60W &l 10 10 4 no flickering, linear dimming, W
Micromatic
[7-Jun-07 Test 07218 CGE07 090 Martronic Morway |Gl 493 53 [230V |60W 400W &l 10 11 4 ne flickering, livesar dimming, ™
Micromatic
|7-Jun-07 Test 07219 CG07 088 Mortronic MNorway |Gl 49317 [2300 | 20W S265W (&} 10 15 B no flickering, linear dimming ™




ﬁmue Test oo, N0 code ustamer Crouniry Erand i |393 Tim Toad [Ma, Toad [olermometer | Q1T recerved [P hoto o, &,' T W Er,- EREL Flcﬁng Traim i i Elghler levely Low est wattage of a
received date declarad |declared  |(YFM) dimmerable dimmerakle Flickering from brighter level to min? single dimmerable lamp
(iF ary} |(iF ary) supported by supported by that can b= usad with the
declarad Mex. load | declared Mest. load |Bagie st up dirnmer
(Max load x 1/5) (Max boad 3 /5] [1) 1 dimmer 2 1pc lamp (BROG18, GKB114d,
CLAOT, GEU11d)
231 dimmer x Max. gty of TW lamp {CL40Td)
3) 1 dimmer = Max. gty of 18W lamp (BROE18d)
—
Monwes oo
[7- Jun-07 Test O7220| DG0T084 Meortronic Norway é]%;ODUTT 230V | BOW 400w i 10 i 11 4 no flickering, linear dimming, ™
[ =T
REAEGL ] '
|7- Jun-0F Test 07221 |DGOT001 Mertronic Nomway  |E 230V 40w 300W ud 10 8 3 ni flickering, linear dimming, W
Strmiors
12 dun-07 Test 07205 LG0T 060 Airam Finland S0E00 BOW S00W i 1 8 3 no flickering, limear dimming, W
Stromfors
2- Jur-07 Tast 07206| CGOT 050 Airam Finland  |ATC15R A0W 315W ul 1 g 3 no flickering, livear dimming, W
.
JE-dun-07 Test OT220) DGOT T MMUK UK GET 200~24 B0W 4000 N 1 i1 4 no flickering, livear dimming, W
! arilight 2
Giang '
6- Jurn-07 Test 07230 CGOT 066 MMUK LK Chrome (20028400 250W M 1 7 2 no flickering, linear dimming, ™
Marbo
hita 1
6- Jurn-07 Test 07231 |CGOT 063 MMUK LIK G\;arjgg 200~ 24 BOW 2500 &l 1 i T 2 no flickering, linear dimming, ™
T
Giang
hita 2
6- Jur-07 Test 07232 DGOT 084 MBUE LIK [ sy 2400 | BOW A00W el 1 11 4 no flickering, livear dimming, W
Mk Logic 3
Pluz 1 or 2
- Jun-07 Tast 07233|CE07T072 MBLUE LIk o sy 230V |40W A00W M 1 5 - 11 4 no flickering, linear dimming, TW
Gang
Chrama
6- Jurn-07 Test 07234 DGOTO71 MMUK LIK -ZBN%E?Z- 200~ 24 BOW 400w &l 1 i =i — 11 4 no flickering, linear dimming, ™
CTITHCITT
1 Gang |
E- Jun-07 Test OTZAE| OG0T 068 MUK UK i hitlet . 253V |BOW 4000 (] 1 - 1 4 no flickering, lingar dimming, ™
Urolite -
Giang | !
JE-dun-07 Test 07238| DGOT 070 MUK UK lemme 2300 | BOW 4000 (& 1 11 4 no flickering, livear dimming, TW
(Scolmore)
6- Jur-07 Test 07237 CGOT 08D MBUE LIK 1 Gang 220~24 BOW A00W el 1 = 11 4 no flickering, livear dimming, W
T
Elachical
|5 Jun-07 Test 07228 DGOT 088 MMUE LIK (Philest) 220-2440W 250W (&l 1 T 2 nio flizkering, linear dirmming, TW
farilight
Touch Towch dimmer, cannot work normally with
6- Jur-07 Test 07232 CGOTO7I MUK UK Crimmer 230V 40w 400w &l 1 11 4 dimmerable lamp )
5 ul-07 Teat O7204) DGOT 108 MMLUK LIk Diigitrac Z20-24) 40V A 260VA___ [no 2 manual 7 2 no flickering, linear dimming, W
31-May-07 Test 07182|DGE07038 Hapa NatherlandiPraxis 2300 | BOW A00W ] 1 11 4 no flickering, linear dimming, ™
31-May-07  |Test O7129| 0607030 Hape Nethertanc{Berker  |230v |oow  [soow  |m 1 nd 8 5 no flickeing, linear dimming, w
Tast
31-May-07 07170178 | DGO0T 040 La Filometallica s.rl. |lealy bticini 230V | BOW SO0wW (] a . ; 14 5 no flickering, livear dimming, W
31-May-07 07179187 |DG0T04 La Filometallica s.rl. |laly Feko 230V | 100w SO0W (i) a L) 14 5 no flickering, linear dimming, ™
Test
50-May-07 O71568-162 | DGEOT 51 SBC Indonegia |Broco WA [NA HiA i 5 14 5 no flickering, livear dimming, W
Test
30-May-07 07 163-167 | CE07 050 SBC Indonesia |Panasonic |220V |40W S00W M 5 14 5 no flickering, linear dimming, TW
Tast
20-May-07 07 108-115 | G073 MVN Vistame [Megaman |2600 |M/A SO0wW (] 10 14 1 no flickering, linear dimming, W
Test
20 May-07 07 118-127 |CGOT 057 MVN Vigtname [Sanshe 2200 |Ni& 100w M 10 - 2 1 no flickering, limear dimming, ™




Section 4
Explanation on Touch Dimmers

Most Touch Dimmers are designed with either an Integrated Circuit (IC) or with a built-in
Micro-controller (MCU) in some cases to detect certain waveforms during the dimming
process. Touch dimmers are designed to detect the waveforms generated by the
incandescent lamps and such a waveform is sinusoidal in nature.

On the other hand, dimming a CFL lamp with an incandescent touch dimmer is not
encouraged because the waveform of the CFL during the dimming process differs
largely from the waveform which the touch dimmers are designed to detect. The
inconsistent signals detected by the touch dimmers will cause the CFL dimming lamp to
be erratic in operation.

Remarks:

The incandescent lamp is an impedance load with a power factor of 1. Hence, their
waveform is in phase and sinusoidal. However, the power factor of CFLs is much lower.
Hence, the waveform for a CFL is neither sinusoidal nor regular.



Section 5
Explanation on Lamp Loading

Since there are several types of dimmers in the market with variation in wattage
declarations, it would be difficult to determine the loading requirements for each dimmer.
Taking safety and dimming effects into consideration, we have come up with the
following: The “Min. Loading” will be set at 1/6™ of the minimum declaration; whereas the
“Max. Loading” will be set at 1/5™ of the maximum declaration.

Most dimmers available in the market are designed for incandescent lamps. The current
drawn by the DIMMERABLE® lamps varies largely from those drawn by the
incandescent lamps. After performing tests on several dimmers, it would be appropriate
to make the above declaration which guarantees that all dimmers used will be operating
under a secure loading range.

Theoretically speaking, we take 1/5 as the factor for the minimum loading. But based on
the test results, using 1/6 as the factor for the minimum loading would guarantee that the
DIMMERABLE® lamp is compatible with various dimmers.

For Example

A 250VA dimmer might have a mimimum load of 40VA (i.e. 40W). This means 40W
divided by 1/5™ = 8W. Therefore 1 x 11W GU10 for example will work on a 250Va
dimmer. A 400VA dimmer’s minimum load may be 60VA (60W) so following the same
methodology 60W divided by 1/5™ = 12W so two lamps will be required on this circuit to
function properly.

Section 6
Explanation on Lamp Dimming

When Incadescent lamps are dimmed they operate a linear dimming capability. This
means a 60W GLS lamp running at 240V when dimmed to 10% output is running at 24V
i.e. 10% of 240V.

For CFL’s this is not possible as the traditional voltage / current / amperage formulae do
not apply. CFL's need a certain current to maintain the arc in the lamp.

Therefore new Dimmerable lamps do save energy when dimmed it is not in a linear
format. For example an 11W GU10 lamp dimmed at 10% still uses around 6W, the
energy saving is still half of normal operation but the key factor is the light output —
Lumens are being dimmed and not the power in the lamp as for incandescent types.



Section 7
Explanation on Lamp Dimming by Competitors

Dimmerable lamps operate differently to other dimming lamps due to their design. Our
Ingenium technology means we operate lamps very differently to the market and can
achieve strong lumen output (due to the cooling tube) and longer lamp life due to the
semi Conductor (IC Chip). Our Dimming technology is based in a programme on the
chip to do the dimming, we find in the test so far that this means smoother dimming over
a wider range than competitors who's lamp design and operation is different. Don't
forget we are the only company to put dimming capability in to a whole family of lamps
with their own characteristics — we have studied more than others who simply have a
tubular type.



Conclusion

From the context in previous sections, we can see that the DIMMERABLES have proven
to be fully functional on various dimmers with exceptional linear dimming capability
during the dimming process.

To make the product user-friendly, the DIMMERABLEs is engineered with a
“Plug-and-Dim” feature that allows users to mount the lamp into various fittings to
perform instant dimming on existing dimmer switches.

Moreover, the current range of the DIMMERABLES is more than adequate to replace
various incandescent applications for dimming purposes.

It is safe to say that for general domestic applications in the home the min load
requirements should not be an issue at all and most dimmers will accept quite happily
2/3 lamps in a room. The formauleas 1/5™ and 1/6" only apply for small commercial
applications where there are 10-20 lamps and care should be taken to ensure we specify
the right dimmer for the customer. In most commercial applications a new dimmer
board for the scene setter can be bought without the need for a whole new system so
there are plenty of other solutions.

To summarise, the MEGAMAN® DIMMERABLE CFLs is the most viable solution to
replace current incandescent applications where dimming is desired.



