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TS-SPACE SYSTEMS
MATCH TECHNOLOGY

CLOSE

TS-SPACE SYSTEMS DESIGNED AND
BUILT THE FIRST CLOSE-MATCH SOLAR
SIMULATOR IN 1997* AND HAS BEEN A
LEADER IN THE FIELD EVER SINCE.

MANY OF OUR CUSTOMERS HAVE FOUND
THE APPROXIMATION OF THE SUNLIGHT
SPECTRUM IN STANDARD 'CLASS A
SOLAR SIMULATORS TO BE
UNSATISFACTORY WHEN ACCURATE
MEASUREMENTS ARE RERUIRED.

FOR APPLICATIONS WHERE SPECTRAL
MATCH AND CONTROL IS CRITICAL, SUCH
AS MULTI-JUNCTION SOLAR CELL
TESTING, OUR CLOSE-MATCH
TECHNOLOGY IS INVALUABLE.

* WILKINSON, V. A.; GoobBoODY, C.; WILLIAMS, W.
G., "MEASUREMENT OF MULTIJUNCTION CELLS
UNDER CLOSE-MATCH CONDITIONS,' PHOTOVOLTAIC

SPECIALISTS CONFERENCE, 1997

BEYOND ‘CLASS A’

BECAUSE OUR INSTRUMENTS SURPASS
¢ [CLOSE SPECTRAL MATCH FODR AMO

AND AM 1.5 SPECTRA (320-2200NM)

THE CRITERIA DEFINED BY THE
INTERNATIONAL STANDARDS FOR

‘CLASS A’ SOLAR SIMULATORS, WE ¢ HIGH TEMPORAL STABILITY (+/- 0.5%)
COINED THE TERM ‘CLOSE MATCH’ TO ® ADJUSTABLE SPECTRUM

DISTINGUISH DUR SPECTRAL MATCH ® AVAILABLE WITH 2,3 OR 4 SPECTRAL
FROM THE BASIC ‘CLASS A’ OF OTHER ‘ZONES’

SOLAR SIMULATORS.
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FULL SPECTRUM
CONTROL
T5-Space Systems 4 Zone Metal Halide Simulatar

OuUrR UNISIM SOLAR Demonstration of Zonal Spectral Control

SIMULATORS CAN BE BUILT 4000
WITH 2,3 OR 4 SPECTRAL
“ZONES” OF CONTROL. 3,200

EACH “ZONE” CAN BE
2,400
CONTROLLED
INDEPENDENTLY WITH
1,600
MINIMAL OVERLAP OF 1

ADJACENT ZONES,

Irradiance

ALLOWING FOR RAPID AND 800

ACCURATE CALIBRATION

USING REFERENCE o R . N Y -
300 600 300 Wavelength 1200 1500 1800

JUNCTIONS.
®am0 ®all Zones ®Zonel Zone2 ®Zone3 Zone 4

TWO SIMULATORS IN ONE

2290

A SET OF DROP-IN FILTERS IS AVAILABLE FOR ALL
e UNISIM SOLAR SIMULATORS WHICH ALLOW SIMPLE AND
RAPID SWITCHING FROM AMO 10 AM1.5 CLOSE-MATCH

Irragiance

= SPECTRA.
—=
‘2\-%‘\"-‘—':-—‘
g § Wawddemth 5 i
*Simdaer SAMD - BECAUSE THE UNISIM IS SO VERSATILE, FURTHER

I SPECTRAL ADJUSTMENTS CAN BE MADE TO ACHIEVE
CLOSE-MATCH SPECTRA FOR AM1 AND AMZ2Z SPECTRA.

INTENSITIES CAN ALSO BE REDUCED FOR

1500

Trragance

APPLICATIONS SUCH AS ‘LILT’ TESTING OR FOR

UM‘M
30 /& u\ﬂ'\ S SIMULATION OF OTHER PLANETARY ATMOSPHERES.
|
J O —

] 5 Waveleagth 5
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TRUE STABILITY

IN MULTI-SOURCE SOLAR SIMULATORS

THE ARC-LAMP IS THE LARGEST SOURCE
OF TEMPORAL INSTABILITY. THE UNISIM
USES A METAL HALIDE (HMI) ARC LAMP

FOR THE VISIBLE RANGE (320-700NM).

WE PIONEERED THE USE OF THESE
SOURCES FOR CLOSE-MATCH SOLAR
SIMULATION DUE TO THEIR INCREASED
STABILITY, REDUCED COST AND EASE
OF USE WHEN COMPARED TO
COMMONLY USED XENON SOURCES

UNISIM

SOLAR SIMULATOR

TO COUNTER THE INSTABILITY OF XENON
LAMPS, MANY SIMULATOR

MANUFACTURERS USE A FEEDBACK LOOP
TO CORRECT FOR TEMPORAL SHIFTS IN

INTENSITY.

THE GRAPH BELOW SHOWS THE
MEASURED PARAMETERS OF TEN
CONSECUTIVE |V SWEEPS CONDUCTED ON
A ‘UNISIM 60’ WITHIN FIVE SECONDS OF
ONE ANOTHER. NO FILTERING,

AVERAGING OR CORRECTIONS HAVE BEEN

APPLIED.

WE CONSIDER THIS TO REPRESENT THE
TRUE STABILITY OF THE SIMULATOR.

Test A B [ D E E

Isc: 59.9 53,53 B3.56 B3.56 59,51 B89
“oc 471.3 47117 471.3 471.35 471.67 471.59
lop: 59.5 5372 B3.7 B53.71 53.67 G971
Wop 200 200 200 200 200 200
Iprma: 54.25 B64.24 B64.25 B4.24 B4.32 64.23
Wpmas: 376 376 376 376 376 376
Prmax: 2416 2415 2417 24.15 24.18 2415
FF%: 73.33 73.36 73.4 73.35 73.44 73.27
Eff%a: 4.46 4.46 4.47 4.46 4.47 4.46

G H | J hlean Yahdin Yahdax
5974 B9.73 £9.83 59.83 59.839 0.15 015
471,659 A471.78 471.8 4716 471.515 0.073 0.056
5363 F9.6 5371 59,66 59691 0.13 0.04
200 200 200 200 200 0 0
54,24 EB4.28 B4, 26 4.3 G4, 264 0.037 0.o087
376 376 376 376 376 ] 0
24.15 24 .17 2416 24.18 24 162 0.05 0.07
73.44 73.47 73.28 73.42 73376 0.14 013
4.45 4.47 4.46 4.47 4. 464 0.09 0.1

I-% Data. Metal Halide Based Simulator

|EI lzz: B Yoo Olop: OVop: B lpmax: B Ypmay: BPma: OFF: B EFS: |

g
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A RANGE TO SUIT YOUR ALL SIMULATORS CAN BE FITTED WITH

‘BOOST’ ZONES WHICH CAN SUPPLY UP TOD
APPLICATION

30% ABOVE AMO IRRADIANCE ACROSS A
SPECIFIC SPECTRAL ZONE UPON REQUEST AT
ORDER.

UNISIM SOLAR SIMULATORS ARE
AVAILABLE IN A RANGE OF

ILLUMINATION SPOT SIZES SHOWN

OUR EXTENSIVE EXPERIENCE IN VACUUM
BELOW.

AND THERMAL TEST APPLICATIONS MEANS

SYSTEMS CAN BE BUILT AS WE CAN DESIGN ANY OF OUR SOLAR

HORIZONTAL OR VERTICAL ORIENTATION SIMULATORS TO FIT EXISTING CHAMBERS, OR

WE CAN HELP YOU DESIGN AND BUILD AN
ENTIRE CHAMBER/SIMULATOR SYSTEM FROM

AT TIME OF ORDER. CAPACITY TO ADD
ADDITIONAL SPECTRAL ZONES AS A

LATER UPGRADE CAN BE INCLUDED BY = el el
REQUEST.
PLEASE CONTACT US TO DISCUSS OR VISIT
OUR WEBSITE FOR MORE INFORMATION.

* SPECTRUM ZaNE SPECTRAL MATCH TEMPORAL SPATIAL COLLIMATION NOMINAL

AVAILABLE (=] (ASTM/IECG/JIS) STABILITY UNIFQRMITY (HALF- BEAM

(ASTM/IEC/JIS) | (ASTM/IEC/JIS) | ANGLE) DIAMETER
*

UNISIM | AMD 2,3 A/A/A (CLOSE AJAIA ~(+/- AAIA (1/- 2%) | 2-3° 60MM
60 AM 1 OR 4 MATCH) 0.15%)

AMZ

AM1.5
UNISIM | AMD 2,3 A/A/A (CLOSE AJAIA ~(+/- AAIA (F/- 2%) | 2-3° 100MM
100 AM 1 OR 4 MATCH) 0.2%)

AMZ

AM1.5
UNISIM AMO 2,3 A/A/A (CLOSE A/A/A ~(+/- A/A/A (+/- 2%) 2-3° 200MM
200 AM 1 orR 4 | MATCH) 0.5%)

AMZ2

AM1.5
UNISIM AMO 2,3 A/A/A (CLOSE A/A/A ~(+/- A/A/A (+/- 2%) 2-3° 300MM
300 AM 1 orR 4 | MATCH) 0.6%)

AMZ

AM1.5

* FINAL VALUES MAY VARY AND ARE DEPENDENT ON A QUALITY ELECTRICITY SUPPLY

g
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