aper PhotonExa

... much more than a LED-lamp:

o True luminous competitor against fluorescence- and high power halogen lamps; up to
2800 lumen — without UV- or IR radiation. No hot parts on the system you can’t touch.

o Incredible high power density from a standard MR16 footprint (D=50mm, GUS5.3 socket):
20, 35 or 50 Watt, active cooling and LED-driver included. So photonExa fits in many
standard halogen-lamp fixtures, although it can deliver more light than a 36W FL-tube.

o Highest Lumen/Watt-values, (up to 120Im/W), long LED-lifetime (50'000...100°000h)

o Unparalleled variety of white colors (cool-white, neutral-cool-white, warm-white, halogen-
white and ultra-warm-white) with never seen before Color Rendition Indices (up to 90)

0 Four beam shapes available: Narrow, medium, wide and bare (no lens)

0 Wide operating voltage range: 9...24V AC or DC with full under/overvoltage and overtemp-
erature protection, LED-heatsink temperature monitored. 50W editions with integrated
universal Dimmer-Input 1...10V.



1. Description

ADE-photonExa is a high performance, maintenance free, illumination system with a
standard MR16-reflector footprint (D=50mm), based on most advanced LED-technology
and a high precision, high efficient driver electronics, that maximizes projected LED lifetime
and protects the precious LED-arrays from inappropriate environment conditions. The
unique design allows unequalled high luminosity, power-density und lower LED- chip
temperatures than most competitors can achieve. This results in the highest LED-lifetimes
and Lumen-per-Watt values on the market. (E.g. cool-white has up to 120Im/W - what even
beats fluorescent tubes with about 70-80Im/W, or, photonExa 20W Halogen-white beats a
standard 50W MR16 Halogen lamp with more then 45% luminosity)

A wide variety of extremely bright, white colors, with never seen Color Rendition Indices
(CRI) up to 90, offer breathtaking lighting solutions, that can do much more than simply
replace conventional lamps.

2. Technical Data

Cooling principle, air-flow and noise
Active cooling by ultra-long-life, low noise fan (26dBA for 20W and 50W, 17dBA for
35W, 22dBA for 50W) Air-flow is 7m?®h for 20W-model, 10m?®h for 35W-model and
15m3/h for 50W-model.

Connection
All photonExa-devices has standard GUS-5.3 pins located at the rear side to accept
a standard GUS-5.3 halogen-bulb socket.

Mounting
All lensed models are intended to clamp on the lens lid like ordinary MR16-Halogen
bulbs. Further, all models can be fastened to a frame with two M3-bolts (32x32mm
pattern, resp. s=59.4mm diagonal) at the rear side.

Driver Electronics
Low ripple, DC constant current 450mADC...1ADC, 48VDCmax, high efficiency
switching regulator, under/overvoltage, overtemperature protection, passive/active
EM-protection low loss, long-life components (e.g. Schottky-rectifier, 105°C capaci-
tors) LED-heatsink monitor circuit. All 50W versions have a 1...10V Dimmer-Input

Operation voltage and current, E-transformer operation
Voltage is 9VACDC...24VACDC; current consumption and efficiency depends on
power and voltage. Best driver efficiency (>95%) is given within a 18-24VACDC ope-
ration voltage range. All AC/DC-sources within the rated power and voltage range are
suited. (E.g. Transformers, E-transformers, industrial DC-Power-supplies, Batteries)
However not all E-transformers used for halogen lamps, are designed to deliver the
high capacitor charge currents required by the photonExa-driver to provide a pure,
ripple-free current to the LED-array. If a particular E-transformer causes flickering,
either another model should be considered, or you can decrease the periodic peak-
current charge-cycle by increasing the output voltage of your E-transformer by a
simple, small, ferrite-autotransformer, where an additional compensation capacitor
might be reiquired. Tests showed, a 12V:24V-ratio toroidal ferrite autotransformer
(D=28x12mm torroidal N30-ferrite-core with total 24 turns, wound from D=1.2mm
magnet wire, tapped at turn #12) enables most E-transformers on the market to
operate properly with photonExa.
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CAUTION: Overvoltage protection is accomplished by a 33V-suppressor diode.
Exceeding maximum operation voltage for a longer time period will destroy this
protective element resulting in a short-circuit. This behaviour is intended to protect the
driver circuit and the precious LED-array from energetic surges.

Replace a blown suppressor-diode against the same value (33V, bidirectional)

NOTE: Since the driver is designed to maintain longest LED lifetime (low ripple, pure
DC operation mode) the device must not be connected to a dimmer. Permanent
dimming can be achieved by turning the current-trimmer potentiometer in CCW
direction. Never exceed maximum operation power (measured at 20VDC). Example:
Maximum allowed DC-current for the 20W-model is 1ADC @ 20V (1A x 20V = 20W)

WARNING: Warranty voids, if the current-trimmer had been operated by the end-
user. Ask your local representative to properly adjust the required luminosity.

Fuses
No fuse is required, if each photonExa device is connected to a rated power source
(e.g. a overload protected halogen illumination transformer) If multiple devices are
connected to a single power-source, a slow-acting 10Amp fuse per photonExa-group-
node is required. E.qg. if 5 devices are operated by 12VAC/220VA transformer, then
the transformer should be fused on the secondary side with a 10 Amp fuse; if 10
devices or operated on a 12V/450VA-transformer, two photonExa-groups @ 5
devices should be set up, while each group is fused with 10 Amps.

Ambient Temperature Range
-45°C ... +45°C, non condensing. Free airflow in lamp enclosures should be main-
tained. Hot-air feedback paths should be avoided. Above heat-sink-temperature
of +75°...80°the driver turns the LEDs off. (Heat-sink temperature is monitored by the
driver)

System-Lifetime and lifetime considerations
Projected LED-lifetime (70% rated luminosity) is about 50'000h @ TA=+40<C ....
100'000h @ TA=20<C. Hence, the lower the mean ambient temperature TA, the
higher the system lifetime and the higher the luminosity. All cooling fans are long-life
devices (MTBF 100'000h...250'000h) as used in professional server-computers
running round the clock. Dusty environments may degrade the fan's lifetime,
particularly, if abrasive dusts are present. Fans are replaceable.

Service
All photonExa devices are designed serviceable. All modules (e.g. Driver, Fan, LED-
array) can be exchanged by your local representant. Special solutions upon request.



RoHS-and CE-compliance and energy efficiency class declaration
All photonExa products are fully CE- and RoHS-compliant, therefore no dangerous
materials, like mercury or lead are contained. Energy-efficiency meets class Ato C
(dependent on color and power-level)

3. Ordering information

Ordering-Code is in the format: photon Exa—pc—bc—mc-cc, where,

pc=Power-Code:

20=18...20W, 35=30...35W, [DD/DA]=Dimmable, 50=45...50W
Note: Electrical input power is depending on input voltage (Higher voltage=higher effi-
ciency) Mechanical footprint increases with power (see drawing). Dimmer options for
20W- and 35W (DD=Digital, DA=Analog) are to be implemented according to customer
specifications. All 50W-Versions have a universal Dimmer Input (0.5-5V or 1-10V.

bc=Beam-Shape-Code:

mc=Mount-Code:

cc=color-code:

Order example:

N=narrow 15FHWM,
M=medium 36 FHWM,
W=wide 50 FHWM,

B=bare (no lens, lambertian beam profile; about 120°FHWM)
Note: Bare option requires an external diffuser for HW and UWW

INT=internal, EXT=external, OD=0Outdoor

Note: EXT consists of a black anodized aluminium anti-dazzle protective ring around the
optics and is intended for open-socket operation. Within the OD-option, the device is
sealed against condensing water. It allows the operation in spray-water protected
outdoor lamp fixtures.

Can be CW, SW, NW, TW, WW, HW, UWW (see below)

photonExa-35-M-INT-TW

Color-Codes and typical performance

Code | Color Kelvin Color CRI Lm@20wW Lm@35W Lm@50W Lighting
[1] System [1]1[2] | [1] [1] [1] Application
cw Cool- 6500 | 12cw 70 1800 2400 2800 Technical,
White Effect, Outdoor
SW Super- 5500 | 6cw+6nw 75 1600 2100 2400 Outdoor, Office
White Workplace
NW Neutral- 4500 | 12nw 80 1300 1700 1900 Office (FL —
White replacement)
TW True- 3500 | 6nw+6ww 95 1200 1500 1700 Museum,
White Gallery, Studio,
Surgery
wWw Warm- 3100 | 12ww 85 1100 1300 1600 General, Office,
White Home
HW Halogen- 2500 | 3cw+3g+6r | 95 1000 [4] 1200 [4] n.a. [3] Halogen-
White Replacement
Uww | Ultra- 2300 | 3nw+3g+6r | 90 900 [4] 1100 [4] n.a.[3 Bakery,
Warm- Coffeeshop,
White Effect

[1] typical values, variations are possible
[2] Narrow band method (5nm); Spectral weighting: linear for drawdowns, logarithmic for exagertions
[3] Red colors and color-mixtures containing red are NOT available in 50W configuration due to limited operation current.

Dimmability of red color mixtures is restricted due to a mismatch in the lumen vs. current characteristics to white colors.
[4] Red color mixtures show a slight red-tint when turned on and need a warm-up time of 3-5min for reaching the nominal

color temperature.

All other colors and -mixtures from LumiLed Rebel(tm) series available upon request.
All technical data are subject to change without notice




4. Accessoirs and spare parts

Order Code Description

TTR50VA18V Toroidal Transformer 2x115VAC/18VAC, 50VA (recommended fuse: 3.15AT)
TTR100VA18V Toroidal Transformer 2x115VAC/18VAC, 100VA (recommended fuse: 6.3AT)
TTR150VA18V Toroidal Transformer 2x115VAC/18VAC, 150VA (recommended fuse: 10AT)
TTR200VA18V Toroidal Transformer 2x115VAC/18VAC, 200VA (recommended fuses: 2 x 6.3AT)
TTR250VA18V Toroidal Transformer 2x115VAC/18VAC, 250VA (recommended fuses: 2 x 8AT)
TTR300VA18V Toroidal Transformer 2x115VAC/18VAC, 300VA (recommended fuses: 2 x 10AT)
PHXA-WFH5x20 Fuse holder 5x20mm for wire connection, without fuse

FTR60VA1224V Ferrite Toroidal Autotransformer 60 VA 12:24V >20kHz (use with E-transformers)
PHXA-CMEO1 Ceiling downlight enclosure MR16, stainless steal look, tiltable (for all models)

PHXA-BMEO1-X

PHXA-BMEO1M20
PHXA-BMEO1M35
PHXA-BMEO1MR1

PHXA-BMEO02-X

PHXA-BME02M20
PHXA-BMEO2M35

PHXA-IMBO1
PHXA-GUS5315

PHXA-FAN20W
PHXA-FAN35W
PHXA-FANSOW
PHXA-SDBD33V
PHXA-CCPS35
PHXA-CCPS50

D=95/80/50mm (Outer, Hole, Aperture), dazzle-protection, Installation-Kit and
and GUS-5.3 Socket with cable included

Bracket Spot-Fixture DxL=70x90mm, Bracket length 65mm, PMMA painted,

X: S=silver, B=black, shipment without installation-kit, suited for photonExa-20 and
photonExa-35 (Note: Order PHXA-BMEO1M20 or ...M35 und PHXA-GUS5315
separately!)

Mounting kit M3x15 for photonExa-20, for use with PHXA-BMEOQ1-X

Mounting kit M3x12 for photonExa-35, for use with PHXA-BMEOQ1-X

Bolt-Set M3 for rear side mounting of PHXA-BMEO1-X (option)

Design Bracket Spot-Fixture HXWxL=85x85x105mm, Bracket length 60mm, aluminium
X: O=raw, N=neutral anodized, G=grey anodized, B=black anodized, W=white painted,
optimized for fan noise reduction without degrading system cooling performance
shipment without installation-kit, suited for photonExa-20 und photonExa-35

(Note: Order PHXA-BMEO2M20 or ...M35 und PHXA-GUS5315 separately!)

Mounting kit M3x25 for photonExa-20, for use with PHXA-BME02-X

Mounting kit M3x15 for photonExa-35, for use with PHXA-BME02-X

Tilting-bracket for internal or free-air mount for photonExa-20 and -35
GUS-5.3 Connector with 15cm cable

Replacement Fan for 20W models

Replacement Fan for 35W models

Replacement Fan for 50W models

Replacement Suppressor-Diode 33V, bidirectional (all drivers)
Replacement Driver for 20W and 35W models

Replacement Driver for 50W models

Downlight fixture
PHXA-CMEO1

Bracket-Fixtures Bracket-Fixture
PHXA-BMEO1-B and -S PHXA-BMEOQ2-O



5. Drawing and Pictures

photonExa ultra-warmwhite 20W in the
Coffee-Shop Verena, CH-8712 Stéafa

Drawing photonExa20/35/50 photonExa Streetlamp 35W, replaces one
50W sodium high pressure lamp, Railway-
station Uerikon, near a biotope, City of
Stafa



