O
SCIENCETECH - %

CLASS AAA
SOLAR SIM LATORS




O 0
L

. 0 } _b
Table of Contents www.sciencetech-inc.com SC|ENCETEG“ t‘.“f* *

Introduction to Solar Simulation Page 1-3

The Solar Constant and Solar Simulation
Performance Measurements

Fully Reflective Solar Simulators Page 4 -9

SS150 Fully Reflective Solar Simulator

High Power Fully Reflective Solar Simulators

High Power Simulator UV Upgrade

7.5kW Fully Reflective Solar Simulator

Vertical Stand for Fully Reflective Solar Simulators

Variable Focus

Manual and Electronic Shutters for Fully Reflective Simulators

Collimated Solar Simulators Page 10 - 12

SF Series Collimated Solar Simulator

Beam Turning Assembly

SF Series Electronic Shutter

Highly Collimated Fresnel Lens Solar Simulator

Other Solar Simulators Page 13 - 15

Triple Optical Path Solar (TOPS) System
Flash Solar Simulators for Large Photovoltaic Module Testing
Flash Solar Simulator Concentrator

Solar Cell Testing Page 16 - 22

Photovoltaic Testing System (PTS)

Solar Cell Chuck

Temperature Control and Vacuum Pumps for Solar Cell Chucks
Current-Voltage Measurement System (IV Tester)

Reference Cells and Detectors

Load Meters

Accessories Page 23 - 27

Air Mass Filters

Speciality Filters

Broadband Thermopile Detectors

Detector Power Monitors

Alignment Kit

Light Intensity Stabilizer

Output Fiber Bundle Attachments

Replacement QTH and Xenon Arc Lamps

Water Recirculating Cooler and Sample Cooling Pad
Thermoelectric Temperature Controller for a PV Cell Holder Assembly
Step-Up Voltage Transformer

International Representatives Page 28 - 29

PHONE: 1 (519) 644-0135 FAX: 1 (519) 644-0136



Sciencetech solar simulators produce high intensity, uniform illumination on a target area. Typically, high
power solar simulators use an ellipsoidal reflector to capture light from an arc lamp source inside the reflector, an
arrangement that results in a light pattern with a bright outer region and a dark center. This non-uniformity is un-
acceptable in many solar simulator applications and as a result, forces many of our solar simulator competitors
to use designs involving diffusers to reduce the non-uniformity. This results in a reduction of intensity and a dis-

tortion of the spectrum on the target area.

. . ) Telefocusing Segmented Reflector
Sciencetech’s solution to these problems is to use | Optics.. & Mirror

a unique system of mirrors that ‘fold’ the light onto the
target plane, effectively reducing the light that is lost
with little to no spectral distortion and also ensures no
chromatic aberration in the output beam.

In addition, each of Sciencetech’s solar simulators
are customizable to best suit your requirements. The
design of the fully reflective solar simulator permits a
trade-off between power and uniformity. Higher unifor-
mity can be achieved with lower power; or power can
be increased when uniformity is reduced.

AM Filter

Mirror

Output Prt

The Solar Constant and Solar Simulation

The radiation from the Sun is measured in two ways for a variety of fields of research. The solar constant is
the irradiance or intensity of light incident at the surface of the Earth’s atmosphere on a plane normal to the angle
of incidence. This value has been defined by the World Meteorological Organization to be 1366.7\W/m? outside
the atmosphere. The irradiance of the Sun at the Earth’s surface varies under different conditions due to absorption
and scattering effects in the atmosphere, and so a number of other constants are important in regards to the
irradiance of a solar simulator.

Below the atmosphere the radiation emitted from the Sun can be divided into two components: direct radiation
that comes from the Sun itself, and scattered radiation coming from the rest of the sky, including a portion reflected
back from the ground. Solar simulators are adjusted to imitate the spectral distribution of sunlight for a variety of
environments; to do this the spectral distribution from the xenon arc lamp source is altered and refined using Air
Mass (AM) filters.

PHONE: 1 (519) 644-0135 1 FAX: 1 (519) 644-0136
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When discussing filters, the direct radiation spectrum is imitated using a direct (D) filter, and the total including
scattered sky and ground radiation is matched by using a global (G) filter that imitates both components together.

The table below gives the 1 SUN irradiance values for both of Sciencetech’s filter types at a number of common
conditions that can be simulated, as well as the approximate transmission values relative to unfiltered light between
250-2500nm.

Solar Spectrum* Filter Power Density Filter Transmission Through Filter

(Y AMO 61.3%

In Space AMO 137 AM1.0D 67%

Direct solar spectrum at 0°zenith angle AM1.0D 104 AM1.0G 66.7%

Global solar spectrum at 0°zenith angle AM1.0G 100 AM1.5D 65%

Direct solar spectrum at 48.2° zenith angle AM1.5D 93 AM1.5G 58.5%

Global solar spectrum at 48.2° zenith angle AM1.5G 100 AM2.0D 57 3%

Direct solar spectrum at 60.1° zenith angle AM2.0D 7

* All Measurements are at sea level, excluding AMO 1

Sciencetech’s AM filters are designed to be used individually
for standard conditions, although they can also be arranged in
series to produce other spectral distributions. Many solar simu-
lator systems used by our competition require filters to be used
in series to achieve the same performance as Sciencetech’s fil-
ters, for example using AMO and AM1.0 filters in series to achieve
a AM1.0 spectral distribution, whereas Sciencetech’s AM1.0 filter
can be used alone to achieve the same result, reducing power
loss and the cost of additional filters.

System Power (AMO Relative)

300 400 500 600 700 800 900 1000 1100 1200

Most Sciencetech solar simulators use xenon arc lamps, Wavelength (nm)
which enables the system to produce an intense, collimated System Power (AM1D Relative)
beam of light, similar to that of a 5.8K blackbody. The biggest 0; r——— |
difference between the two is the xenon lines are present in the 0'8 e

arc spectrum, and atmospheric absorptions in solar spectra, |2
which is especially highlighted in the 800-1100nm range because 52;
of the intense line output of the lamp. An AMO filter can reduce |7
this effect so that the average level in specified bands matches §gi
solar levels above the atmosphere to better than £25%, although £
complete elimination of the xenon lines while preserving the rest %g;
of the spectrum is impossible with a practical filter. AM1.0, 1.5 ’
and 2.0 filters further modify the visible and UV portions of the F i
spectrum for different sea-level conditions, and coupled with the §00 400 500 600 700 800 900 1000 1100 1200
use of high pressure Xenon arc lamps Sciencetech is capable Wavelength (nm)

of producing Class A standards for our solar simulators. ] System Power (AM1.5G Relative)

0.1

The graphs on the right show the typical output spectra of
Sciencetech’s fully reflective solar simulators. These spectral
irradiance curves combine the spectral curves of the xenon arc
lamp source, air mass filter, and mirrors used inside the solar
simulator beam homogenizer.

Actual output spectra may vary due to the condition of the
lamp and manufacturing tolerances of the air mass filters. In
order to simplify visual comparison of the spectral curves of our
solar simulators with ASTM E927-05 standard curves, the
simulator outputs are normalized to the corresponding standard
spectrum. Spectral Irradiance Curves

Wavelength (nm)
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Performance Measurements

Sciencetech is the only manufacturer that uses this “fully reflective” principle, and can consequently achieve
the highest class quality standards for all three performance parameters of photovoltaic cell testing outlined in
ASTM E927-05, IEC 60904-9 and JIS-C-8912. These parameters are listed as:

1) Spectral Match to a Reference Spectral Irradiance

The output spectrum of a solar simulator is compared to that of natural sunlight. Standards are defined for
the range from 400nm to 1100nm divided into 6 intervals. The deviation in radiation of each interval is measured
and the worst performing interval determines the solar simulator’s class for this parameter. A spectral match of
Class A is available for all of Sciencetech’s solar simulator models and air mass filters.

2) Non-uniformity of Spatial Irradiance

ASTM standards require that at least 36 intensity readings covering a minimum of 25% of the total surface
area be taken and averaged in order to determine the non-uniformity. The maximum and minimum values are
compared and the uniformity is classified as Class A, B or C.

3) Temporal Instability of Irradiance

This parameter represents the fluctuation of the measurement system during the interval required to fully
obtain a current-voltage (I-V) curve which depends on the application. Sciencetech’s solar simulators typically
have a temporal stability of 1% after warmup.

Classification Spectral Match to all Intervals Non-Uniformity of Spectral Irradiance  Temporal Instability of Irradiance

Class A 7510 1.25 2% (ASTM: 3% for targer size 230cm) <2% (JIS 1%)
Class B 06to1.4 5% (JIS: 3%) <5% (JIS 3%)
Class C 0.41t02.0 10% +10%

While traditional solar panels had few dependencies other than spectral and spatial matching, advances in
technology have created additional requirements not covered by international standards. Sciencetech has suc-
cessfully created simulators to meet these new specifications, and are consistently adding new products to our
lineup.

The large distance between the sun and the Earth results in incident sunlight within an extremely high degree
of collimation (£0.26° or 0.53° full angle) at the Earth. Replicating this with solar simulators, which do not have
the benefit of astronomical distances is challenging, however, Sciencetech has designed a line of highly collimated
solar simulators using Fresnel lenses achieve collimation better than 0.7° angle over a 20cm x 20cm target. This
allows testing of Concentrated Photovoltaic (CPV) systems and is useful in any application which has a high de-
pendence on collimation.

We have also produced systems that simulate the concentrating optics of a CPV cell by providing extremely
high power on small illumination targets; Sciencetech’s Flash Solar Simulator Concentrators are uniquely capable
of illuminating a 50x50mm square target with up to 4,000 suns at Class AAA.

On the other hand, as traditional solar panels and cells continue to increase in size, systems capable of illu-
minating larger and larger areas have become necessary. llluminating large targets with continuous solar simu-
lators can be extremely expensive; however, most panels manufactured do not require constant illumination
systems due to the fast rate at which the electronic processes operate. Afar more economical solution is to use
Sciencetech’s line of Flash Solar Simulators, capable of easily illuminating targets as large as 2x2m with Class
AAA.

For other requirements not covered by the mentioned systems such as: larger targets, increased power,
smaller angles of collimation, or any other specification of being met by an existing system from Sciencetech or
one of our competitors, contact our Special Developments Group at sales@sciencetech-inc.com and allow us to

design your custom solution.
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Fully Reflective Solar Simulators

All of Sciencetech’s “Fully Reflective” line of solar
simulators feature a design that does not require lenses
or diffusers to make the output uniform at the target
plane. As a result, the solar simulator is able to reach
its optimal throughput efficiency and reach a consistant
AAA class rating for every fully reflective solar simulator
we provide (see chart on the right), making Sci-
encetech’s line of solar simulators substantially more
efficient than our competitor’s designs.

The fully reflective design utilizes a series of mir-
rors, including a special folding mirror that bends the
light source without the drawbacks of refractive optics.
This allows the simulator to direct the light beam from
the arc lamp source to the target plane, producing a
higher intensity, uniform illumination at the target plane
than a competitor’s simulators.

In Sciencetech’s line of fully reflective solar simu-
lators the power output will typically be 1.3 times more
powerful when compared to simulators that use the
same wattage of arc lamp with diffusers to make the
light field uniform at the target.

The high pressure xenon lamp used in each simu-
lator projects an excellent basic match for solar simu-
lation. The solar spectral distribution at different Earth
conditions can be simulated through use of Air Mass fil-
ters.

For more variation of where your test surface is lo-
cated, several simulators can be mounted on a vertical
stand, and if coupled with a beam turning accessory,
enable the simulator’s ability to project towards a floor,
wall, or ceiling, depending on your research require-
ments.

The air mass filters used with each simulator are
3” x 3”in size and can be easily switched in each model
via a built-in access panel. There are two AM filter slots
in each simulator; additional slots can be added upon
consultation.

Sciencetech’s fully reflective solar simulators are able to

measure several types of solar cells:
Crystalline Silicon
- Monocrystalline Silicon (c-Si)

- Poly or Multicrystaline Silicon (poly-Si or mc-Si)

Thin Films

- Cadmium Telluride (CdTe)

- Copper Indium Galium Selenide CIGS

- Amorphous Silicon (A-Si)

- Gallium Arsenide Multijunction GaAs
Light-absorbing Dyes
Organic/Polymer
CPV and HCPV

For more information on our fully reflective designs, which solar
cells can be successfully tested, or customization options for our

simulators contact us at: sales@sciencetech-inc.com

www.sciencetech-inc.com SC]ENCETEG“\*

Standard Features

Class AAA capable

Fully reflective design for optimal effeciency

Sciencetech ‘folding’ mirror for optimal performance

» Compatible with all Sciencetech 3” AM filters

The filter holder can hold up to 2 AM filters at once

All AM filters can be removed or exchanged through a
built-in access panel

Standard horizontal operation

Air cooled

Power supply included (different for each model)

Recommended Optional Features

» Downward facing stand for vertical operation
» Computer controlled electronic shutter
Optical feedback intensity stabilizer

» Variable Focus

llluminated
Target Size
(Square)

Illuminated
Target Size
(Diameter)

Working

izl Distance

Angle

$S150W/| 5cm (27) 3%?4")(3'1?2?1 50 2&3;"
$S0.5kW| 7.5cm (3) 5é?f1XX5'23_’$T 50 ‘Efg”;
SS1.0kW| 12.7cm (57) 8'3?5")(8;’;,’,“ 50 ?gg“;
ss1.6kwl16.5cm (6.5 " Zg‘;l;;ﬁm 50 1(2550(,’,’)“
$S2.5kW/| 20.3cm (8") 14'596")(12@?[" 50 1(%05?';‘
SS7.5kW|43.2cm (177) 30'?2")(3?'290"' 70 3(1728”;‘

* Measured for 1 SUN
** All readings above meet class AAA requirements

Sciencetech’s Folding Mirror Within a
Fully Reflective Solar Simulator

PHONE: 1 (519) 644-0135

4 FAX: 1 (519) 644-0136



Pre

Fully Reflective Solar Simulators www.sciencetech-inc.com SC|ENCETEG“ O W

s

SS150W Fully Reflective Solar Simulator

Technical Specifications
Uniformity:
+2% over central field

Short term power stability:
+1% after 30 minutes

Long term power stability:
-20% after 1000 hours due to aging of the lamp

Wavelength Control:
Solar and Bandpass Filter

Mounting Options:

SS150 Fully Reflective Solar Simulator Horizontal and Vertical

- — Dimensions:
Version/Model Description 63.5cm x 30.4cm x 17.7cm (Horizontal)
150W Fully Reflective 45 cm x 30.4 cm x 147cm (Vertical)
SST50W Solar Simulator $12,073 15kg / 33Ibs.

The SS150W is Sciencetech’s smallest fully reflective model available is the only 150W solar simulator in
the current marketplace, capable of reaching a consistant class AAA rating.

Weighing only 15kg (33lbs) and with dimensions smaller than a typical desktop computer, this makes the
SS150 more portable and consumes much less space than the high powered solar simulators, yet the SS150 is
still able to deliever the same Class A uniformity at a 1 sun power output that the higher powered models are de-
signed to achieve, within a small target diameter. The SS150 is also compatible with an electronic shutter for con-
trolling exposure time to your target surface and a vertical stand with a beam turner allowing the user to adjust
the output beam on a 90 axis angle.

The tables below signifiy output power readings with or without a filter and at variable distances. For more
specific inquires please consult with a sales representative.

SS150 Output Powers with Class A Uniformity

15" 24" 35"
38cm | 61cm | 89cm

1.2" 1.8” 24"
3.0cm | 4.6cm | 6.1cm

122 | 274 | 487 Area (cm?)

SS150 Output Powers with Class B Uniformity

15" 24" 35"
38cm | 61cm | 89cm

o 3 4"
5.1cm | 7.6cm |10.2cm
20.3 45.6 81.1

Distance to Target Distance to Target

Beam Diameter Beam Diameter

Area (cm?)

Power Density without filters Power Density without filters

462 220 115 502 239 125

(mW/cm?) (mW/cm?)

Power Density with AMO Power Density with AMO

filter (mW/cm?) 283 135 4 filter (mW/cm?) 308 147 77
Power Density with AMO Power Density with AMO

2.1 1.0 0.5 23 1.1 0.6

filter solar constants (SUN)

Power Density with AM1.5G
filter (mW/cm?)

Power Density with AM1.5G
filter solar constants (SUN)

filter solar constants (SUN)

Power Density with AM1.5G
filter (mW/cm?)

Power Density with AM1.5G
filter solar constants (SUN)

270 129 67 294 140 73

2.8 1.4 0.7 3.1 1.5 0.8

PHONE: 1 (519) 644-0135 5 FAX: 1 (519) 644-0136
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High Power Fully Reflective Solar Simulators

Spatial Non-Uniformity Target
Diameter with a 1 SUN level

Model #

Class A

Class B

SS0.5kW 7.5cm/3.0" 9.0cm/ 3.6”

SST1kW 12.7cm/5.0” 15.0cm /6.0”
SS1.6kW 16.5cm / 6.5” 20.0cm/7.8”
SS2.5kwW 20.3cm/8.0” 24.0cm/9.6”

Spatial Non-Uniformity Target

Diameter with a 0.5 SUN level

High Powered Fully Reflective Solar Simulator Model # Class A Class B
I add N b m SS150. S SS0.5kW 12.4cm /4.9” 15.0cm /6.0”
n addition to the small but effective 50, Sci- - -
encetech manufactures four high power versions of SSTkW 18.0cm /7.1 21.5cm /8.5
Class AAA fully reflective solar simulator. The high pow- S81.6kW 22.6cm/8.9” 27.0cm /10.7"
ered simulators produce similar results to the smaller SS2.5kW 28 7cm / 11.3" 34.0cm/ 13.5

SS150; however, the variable power capabilities allow
the system to have a larger diameter of uniformity at
various power outputs.

Spatial Non-Uniformity Target

Diameter with a 2 SUN level

The tables on the right give typical levels derived Model # Class A Class B
from measurements made with a \{arlety.of different SS0.5KW 630m /25 7 5om 1 3.0”
setups, and so numbers may seem inconsistent. Gen-
erally, to achieve Class A from Class B uniformity, the SS1kW 8.9cm /3.5 10.5cm /4.2
diameter of the target area should be reduced 40%. SS1.6kW 11.2cm / 4.4” 13.5cm / 5.3

SS2.5kW 14.2cm/ 5.6” 17.0cm/6.7”

Specific AM filters require:
Global - 10% less

Version/Model Description Price

. 0.5kW Fully Reflective

Direct - 30% less SSO.5kW Solar Simulator $17,063
AMO - 25% more S5 1.0kW T.OKW Fully Reflective [ ¢ 0o

) Solar Simulator ’
SS1.6kW 1.6kW Fully Reflective $22.502

) Solar Simulator ’
Technical Specifications SS2.5kW 2.5kW Fully Reflective | g5 050

Solar Simulator

Uniformity:
+2% over central field

High Power Simulator UV Upgrade

The benefits of Sciencetech’s Fully Reflective
design are especially pronounced in the UV region
of the spectrum. Typical diffuser based solar simu-
lators have heavy losses in the UV region, making
Sciencetech’s UV solar simulators unequaled in the

Short term power stability:
+1% after 30 minutes

Long term power stability:
-20% after 1000 hours due to aging of the lamp

UV region.
Mounting Options: : s
el ane Ve fae] Version/Model Description
Solar Simulator Starting af
. . SSuv
Dimensions: UV Upgrade $1,000

122cm x 76cm x 36¢cm (Horizontal)
52cm x 76cm x 154cm (Vertical)
55kg / 121Ibs.

PHONE: 1 (519) 644-0135 6 FAX: 1 (519) 644-0136
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7.5kW Fully Reflective Solar Simulator

Technical Specifications

Total Output Power on Target:
1 Sun (1000W/m?) AM1.5G
1 Sun (1366.7W/m2) AMO

s

Uniformity:
Constant within 2% over 30 x 30cm (12" x 12”)

Stability of power on target (Short term):
1% after 30 minutes

Stability of power on target (Long term):
7.5kW Fully Reflective Solar Simulator -20% after 1000 hours due to aging of the lamp

. . Wavelength Control:
The SS-7.5kW Solar Simulator uses three Sci- ave eSn(g);Iar a,fd”E{;’ndpass Filter

encetech SS 2.5kW fully reflective Solar Simulators to . _
provide up to 1 Sun of highly uniform illumination on Dimensions: .
a large area (30 x 30cm) target. 260.35 x 158.75 x 107.95cm / 102.5 x 62.5 x 42.5

220k imat
The spectral distribution can be tailored to the 9 (approximate)

user's needs with easily removable transmission :
and reflection filters, which provide combinations of S
solar spectra, UV or IR illumination, or other spectra | Homogenﬂ_‘
for special appllcatpns. o _ Bridge Beam
Our 7.5kW SS is useful for applications which re- Turner
quire both relatively large illumination areas and a con- 5 I Beam | ]
. . N Turner
stant light source, unlike our larger flash solar c Beam
simulators (see page 14). 2 Turner
R . IS
This is important for solar cells or processes with s & 1
slow response or reaction times that prohibit the use of o= Beam _
millisecond flashes. These systems are also useful for 2 Homogenizer _|Lamp Housing
applications that require very long exposures such as 3
biological or aging measurements. = Bridge
£
Version/Model Description 3
SS 7.5kW 7.5kW Solar Simulator |$180,000 7.5kW Solar Simulator Optical Layout
——63cm—
- L] 1
.. 13 3] -
Flange
108cm
N .
sst ss2] [(ss2 || AN\ [[ss3
== [T 1| -
- —Target Area '
I 260cm g o A 159cm !
Three Solar Simulator Units + Beam Folding Unit

PHONE: 1 (519) 644-0135 7 FAX: 1 (519) 644-0136
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When a simulator is in the standard horizontal po-
sition, the output beam exits from a side panel and illu-
minates an area on the wall (or other target surface);
an optional beam turner can be mounted at the output

Vertical Stand for Fully Reflective Solar Simulators

window to direct the beam, downward, left or right.

When a vertical stand is used the output beam also
exits horizonally, and is adjusted by the beam turner for
vertical operation or any 90° angle to direct the light
beam up, down or to either side. However, the vertical
stand assures the distance between the output port of
the solar simulator to the sample platform produces
exactly 1 Sun intensity (100mW/cm? using an AM1.5G
filter or 136mW/cm? using an AMO filter) onto: a 3" di-
ameter area for an SS-500W, 6" diameter for an SS-
1000W, and 7" diameter for an SS-1600W.

A 2.5kW solar simulator can be mounted vertically
on a stand; however, a different custom mount is re-
quired specifically for this system. This mount allows
the simulator to be elevated enough to project the light
beam towards the ground with sufficent room for a con-

sistant 1 Sun intensity.

A 1kW Solar Simulator on a Vertical Stand

A

Folding 15 OUtpUt
Mirr =, Light

15emil A

-1 1

=

37cm
Beam
Conditioner

30cm

Lamp
Housing|

29cm

11cm |*

46¢cm

Vertical Configurations for SS150 Solar Simulators
A: Target spot on wall / B: Target spot on floor

‘ ‘ Output
135cm Light

11cm

29cm Lamp

B Housing

37cm

Beam
Conditioner

30cm

“ 46cm “

Version/Model Description Price
DFS-SS150 Stand for SS150 $1,597
DFS-SS0.5KW Stand for SS0.5KW $2,700
DFS-SS1.0KW Stand for SS1.0KW $2,700
DFS-SS1.6KW Stand for SS1.6KW $2,700
DFS-SS2.5KW Stand for SS2.5KW $2,700
CTBT Beam Turner $1,200

46cm

Solar Filter
Access Doors

72cm
Beam

Conditioner

135¢cm

Lamp

Housin
50cm 9 45cm

= -5\

| Mirror
| —— 22cm
| —
I H
L

30cm

Folding

Output
Light

Floor

Vertical Dimensions for 0.5kW - 1.6kW Simulators

PHONE: 1 (519) 644-0135

FAX: 1 (519) 644-0136



Variable Focus

Sciencetech’s fully reflective solar simulators are
imaging systems where the plane of uniformity is pro-
duced by overlapping images of Sciencetech’s propri-
etary folding mirror assembly.

The solar simulator’s imaging system can be ad-
justed to meet user specifications for target size, power
level and uniformity.

Sciencetech’s variable focus assembly allows ad-
ditional flexibility for changing target size while main-
taining uniformity.

B 0
Fully Reflective Solar Simulators www.sciencetech-inc.com SC|ENCETEG“ oK J

Target Distance  Variable  Target = Power
from Beam Turner Focus Diameter w/1.5G
/ Output Flange Adjustment (Inches) filter
9.5"/20” Fully C.W. 3.5” 1.3
15.5" / 26” Inbetween 5” 1.0
27" 137.5” Fully C.C.W.| 6.5" 0.6

* Measured for With a 1kW fully reflective solar simulator
** All readings above meet class AAA requirements

Without the variable focus assembly the user will
have to re-focus the mirrors inside of the solar simula-
tors beam homogenizer each time the target size is
changed. This procedure involves shutting down the
solar simulator and adjusting the position of each inter-
nal mirror in the solar simulators imaging system in
order to support a different focal spot size.

Although possible, this procedure is a time con-
suming should the user need to change the target size
regularly. The variable focus assembly allows re-adjust-
ment of the solar simulator’s imaging system with a sin-
gle knob and without shutting down the system. Some
users may also wish to use the variable focus assembly
to vary illumination intensity on the target (see table
above).

Version/Model
SSVF-SS

Description

Variable Focus $3,675

Computer Controlled Electronic Shutter

An arc lamp is not designed to be frequently turned
off and on, as doing so will dramatically lower its service
life. In addition, each time an arc lamp is turned on, the
power supply needs to ignite the bulb with a spark of
over 20,000V. This surge causes minor damage to the
bulb itself, which is generally insignificant, but is cumu-
lative over time, resulting in a decrease in power output
and an increased risk of the bulb catastrophically failing.
In addition, since bulbs do not stabilize instantly after

ignition, each time the system is turned on requires a
period of stabilization, usually 10-15 minutes, before
useful measurements can be taken with the source sta-
bilized and consistent. For more powerful systems, this
time may be considerably longer, and so the need to
avoid turning off the system to do quick tasks, such as
replacing samples, becomes more critical.

Sciencetech has developed an electronic shutter
system for use inside the beam homogenizer to control
exposure times on target without requiring the system
to be turned off. This has the benefits of increasing the
lifetime of the arc lamp bulb, and potentially reducing
the down-time between measurements. The shutter
has options for either manual or computer control and
has an activation time of less than 150 ms. Due to the
design of the system, it may be left closed for extended
periods if necessary without risk to other the operators
from UV radiation, or to the system itself.

Version/Model

Description

Computer Controlled

SSES-SS Electronic Shutter

$2,756

PHONE: 1 (519) 644-0135

FAX: 1 (519) 644-0136
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SF Series Collimated Solar Simulator

Sciencetech is proud to offer our low cost SF-se-
ries solar simulator systems. All systems will provide
Class A Solar Spectral Match (with associated AM filter)
and Class A Temporal Stability. The SF300 is the most
inexpensive system on the market to provide Class
AAA illumination.

Systems include: Arc Lamp Housing, Arc Lamp
Bulb, Adjustable Power Supply with Ignitor, Filter
Holder, and UV Fused Silica Lenses. These systems
are ideal for testing small samples or larger samples
which do not have a strict uniformity requirement.

« The SF300 produces a 1” diameter spot size at 1
sun Class AAA (£2% non-uniformity).

« The SF150 produces a 2” diameter spot size at 1
sun class ABA (£5% non-uniformity).

The beam can also be configured for different

power densities and spot sizes as required. Up to 3 SF300 Collimated Solar Simulator

Solar Constants (w/o AM filter) can be achieved in with Beam Turner and Air Mass Filter

some configurations. The beam output can be made,

collimated, convergent or divergent. 2" diameter optics  [FZAaSTe iV oe 12! Description Price
are available as an option. An option for fibre optic illu- 300W Collimated

mination is available, but requires an additional con- SF300 $8,600

denser and fibre mount Solar Simulator
) 150W Collimated Solar

The filter holder allows the user to selectively trim SF150-B Simulator (Upgraded to 2°) $6,808
the xenon spectrum to provide the desired Air Mass T50W Collimated Solar
spectrum using any of our full range of AM filters. Other SF150-C Simulator (Class C Uniformity) $6,125
filters such as dichroic filters and bandpass filters are
available for further modification of the spectrum. (Sold
separately)

Sciencetech’s SF-series collimated small beam
solar simulator can be configured to a variety of spec-
ifications including using higher power lamps for in-
creased power output and increasing the size of the
output beam. For more information on custom config-
urations please contact our custom developments
group at sales@sciencetech-inc.com.

SF Output Port without a Beam Turner

llluminated Target Illuminated Target AM Spectral Spatial Temporal

il Size (Diameter)* Size (Square)* CllluEHls Match** Uniformity** Stability**
» 3.6 x 3.6cm o
SF150-B| 5cm (2.0”) Upgrade 14 x 14" 1 A B A
. 1.8 x 1.8cm o
SF300 2.5cm (1.0") 0.7 x0.7" 1 A A A

* Air Mass Filter AM1.5G
** All readings above meet ASTM E927-05 requirements

PHONE: 1 (519) 644-0135 10 FAX: 1 (519) 644-0136
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Technical Specifications

Lamp Housing:
Sciencetech 201-100 air-cooled research arc
lamp housing

Center beam line height:
136.88mm (5.389")
(not including adjustable feet)
One collimating lens 25mm (1") or 50mm (2”)
diameter UV Fused Silica at the housing exit
port

Lamp:
300W or 150W ozone free, xenon lamp

Coupling & Filters:
Standard filter holder mounts one filter, an
additional filter holder or lens can be added

Power Supply & Igniter:
Sciencetech 500-300 highly regulated, linear,
adjustable power supply for arc lamps up to
300W for 201 series arc lamp housing.

Input:
110-115v/60Hz or 220-240v/50Hz
(please specify)

Display:
Digital LCD

Beam Turning Assembly

The output of Sciencetech’s SF solar simulators is
a collimated, horizontal beam. A beam turning assem-
bly can be mounted to the output port to redirect the
light downwards onto a horizontal table top. This beam
turning assembly is placed after the filter holder.

It consists of a flat UV enhanced mirror mounted
on a 45° angle and is located after the lamp housing's
collection lens at the output port.

An optional cold mirror version is available to elim-
inate IR light and thermal heat on the sample.

Beam Turner for SF Series Solar Simulators

Power:
150 - 300W
Operating Voltage - 0-30V
Operating Current - 0-10A
Pre-ignition Voltage >80V
Ripple at Maximum Current <1%
Stability After Warm-up - 0.05%

Line Voltage Regulation:
0.02% current variation for 5V line change

Cooling Fan:
120VAC cooling fan

Spatial Non-uniformity:
(SF300)

2% non uniformity at specified target diameter
and a working distance of 50~76mm (2~3")

(SF150-B)
5% non uniformity at specified target diameter
and a working distance of 152mm (6”)

Dimensions and Weight:
51cm x 46cm x 39cm (20in x 18in x 15in)

20kg (44lbs)

SF Series Electronic Shutter

The external version of the 600-VS25 shutter can
be used with all of Sciencetech’s SF series of Solar
Simulators and is computer controlled via Sci-
encetech’s PCI A/D data acquisition board.

The shutter has its own power supply, electronics
module, and cable that connects it with the Sciencetech
PCI A/D data acquisition board. It has a 25mm diame-
ter aperture, minimum exposure time is 6ms (40Hz),
and maximum exposure time is several minutes.

The SF series electronic shutter is compatible with
1” models only.

Version/Model Description Price
600-VS25-INT Electronic Shutter $2,900
Solar
Version/Model Description Price
CTBT-B-SF150 | Standard Beam Turning $500
Assembly
CTBT-C-UV- Beam Turning Assembly $788
SF150 with Cold Mirror
B Standard Beam Turning

CTBT-B-SF1kW Assembly for SF1kW $1,182

PHONE: 1 (519) 644-0135

FAX: 1 (519) 644-0136
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Highly Collimated Fresnel Lens Solar Simulator

Sciencetech has designed a highly collimated solar
simulator for the purpose of photovoltaic cell testing.
This solar simulator, Model SS3.0KW-Xe-Fr, has the
ability to illuminate a 30cm (12") diameter target size.

In a 1.6kW version of the simulator the output
power is approximately 1 Sun with an AM1.5D filter onto
a 22.5cm (9") diameter spot at the exit window plane
with a collimation of +0.7°, providing a broadband spec-
tral range of 250-2500 nm without filters.

The main component of the solar simulator is a
fresnel lens, which can collimate the light beam from
the arc lamp source to infinity, and results in a highly
collimated illumination at the target spot.

An ozone-free xenon arc lamp is used as the light
source. The spectral distribution of the xenon light
source, along with the use of Sciencetech’s specially
calibrated Air Mass filters, closely simulates the sun’s
true spectral distribution in various conditions on Earth.
For solar cell testing, the AM1.5D filter is recommended
to simulate terrestrial conditions and the AMO filter is
recommended to simulate conditions in Space.

Sciencetech's highly collimated solar simulator is Fresnel Lens Solar Simulator
air cooled with electric blowers and has adjustment pins
to align the focal point of the lamp. The arc lamp is pow- Standard Features

ered through an external adjustable DC power supply.
The power supply has a manually operated controller
with LED display for current and power adjustments.

» Adjustable DC power supply with LCD display screen,
includes igniter

» 12” diameter frensel optical quality acrylic,
UV transmitting lens

* Low f/# for maximum power throughput

* Built-in filter holder for 152 x 152mm (6” x 6”) filter

» Standard horizontal operation

» Custom designed aluminum air cooled lamp housing

* Ozone free operation

» Compatible with all of Sciencetech’s AM filters

Version/Model Description Price
SS1.6kWXeFR| 1.6kW Highly Collimated $27.500
(Class B)  |Fresnel Lens Solar Simulator| '

- S81.6kWXeFR [ 1.6kW Highly Collimated $34.500
Fresnel Solar Simulator Power Supply (Class A)  |Fresnel Lens Solar Simulator ’

* Air Mass Filter AM1.0D $83.0kwxeFR |_ 3-0kW Highly Collimated | ¢34 509
** All readings are based on ASTM E927-05 requirements Fresnel Lens Solar Simulator

llluminated Target Illuminated Target AM Spectral Spatial Temporal

Model Collimation

Size (Diameter)* Size (Square)* Match**  Uniformity** Stability**
» 16 x 16cm o
SS1.6KXeFR 23cm (9.0”) 6.4 x 6.4” 0.7 A BorA A
" 21 x21cm o
SS3.0KXeFR 30.5cm (12.0") 8.4 x 8.4 0.7 A B A

PHONE: 1 (519) 644-0135 12 FAX: 1 (519) 644-0136
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Triple Optical Path Solar (TOPS) System

(Left) Triple Optical Path Solar [TOPS] System
(Right) The TOPS Testing Chamber

The Sciencetech TOPS system is a revolutionary
new design in solar simulation, coupling a powerful
lamp with novel optics unrivalled in the current simula-
tor market. This system is capable of illumination areas
up to 30cm in diameter at 1 sun of power with an optical
design optimized for maximum spatial uniformity at a
fraction of the cost of other systems.

The core of the Sciencetech TOPS system is the
3kW Xenon arc lamp, surrounded by a sophisticated
collection and alignment system to fold the illumination
onto the target without the use of diffusing media, en-
suring no spectral degradation, illuminating the target,
and without absorption or scattering losses.

The compact design includes three 3” x 3” air
mass filters and all the necessary fans, plugs, and Sci-
encetech’s proprietary power supply.

The system can be built to specifications, illumi-
nating anywhere between 43cm diameter targets with
0.5 sun or up to 30cm diameter with 1 sun (Class A).

Larger diameters are possible with the same irra-
diance levels at Class B or C. In addition, higher power
yet smaller area illumination options are also available.
Ask one of our technical sales representatives how we
can modify your system to your exact specifications.

Version/Model Description Price
Triple Optical Path
TOPS-SS Solar (TOPS) System | $21:850
TSTC-SS TOPS with Testing Chamber| $56,800

Technical Specifications
Arc Lamp Power:

Uniformity:
Better than +3%

Uniform Area Diameter:
43.2cm (17”) at 0.5 Sun at a working distance of
96cm (38”)
30cm (12”) at 1 Sun at a working distance of
64cm (25”)

Stability of power on target (Short term):
<0.5%

Stability of power on target (Long term):
<2.0%

Mounting Options:
Vertical (Default)
Optional horizontal configuration available

Filter Holders:
3 Separate filters loaded with identical solar
filters

Cooling Fans:
4x DC Air recirculators

Dimensions:
69cm x 61cm x 61cm
27" x 24" x 24”
40kg (88Ibs)

PHONE: 1 (519) 644-0135

FAX: 1 (519) 644-0136
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Flash Solar Simulators for Large Photovoltaic Module Testing

2m x 2m Flash Solar Simulator

Sciencetech’s flash solar simulators are designed
to test large photovoltaic devices. The flash solar sim-
ulator utilizes a heavy duty xenon flash lamp and an
AM1.5G calibrated solar filter to approximate the sun’s
true spectral distribution following ASTM E927-05 Class
A standards. The flash solar simulator fires short
flashes of light to measure the performance of a photo-
voltaic device without heating it.

The system can operate as a single flash/point
which will produce an |-V data point of the photovoltaic
device. The data can be captured by connecting the de-
vice to an optional current-voltage measurement sys-
tem.

A computer controller then sequences the light
flashes with the current-voltage measurement system
to capture and store a multi-point I-V curve for the pho-
tovoltaic device.

All of Sciencetech’s flash solar simulators can be
used on many types of photovoltaic devices including
thin films, amorphous silicon, and traditional crystalline
silicon materials. The optional current-voltage measure-
ment system has an active load and wattage range that
can be tailored to each type of PV material.

The simulator utilizes a heavy-duty/low-duty cycle
xenon flashtube powered by a digitally controlled power
supply. This provides a stable and repeatable flash in a
multi-exposure |-V test sequence. The power supply
also provides a wide operation range from 70-2400
Joules to accommodate different sizes of photovoltaic
panels ranging from 20 x 20cm (8” x 8”) to 2 x 2m and
at various intensities from 70-150 mW/cm?.

Technical Specifications
(2m x 2m)

Uniformity / Class:
+3% or better (Class A)

Uniform Area Dimensions:
Standard 2m x 2m (1m x 1m version available)

Flash Lamp:
Power Range: 75 - 2400J
Stability of Power on Target +/- 3%

Intensity Range (AM 1.5G):
70 - 1600mW/cm? (I-V testing to 150mW/cm?).

Flash Duration:
Initial duration of 0.5ms - 1.5ms
Upgraded to 3ms - 5ms at an additional cost

Distance to Target:
3

Power Requirements (120V):
100-140 VAC / 200-245 VAC (230V) @ 50/60Hz
25 Amp surge on fast charge / 16 Amp (230V)
10 Amp surge slow charge / 6 Amp (230V)

Dimensions:
205cm x 205cm x 195¢cm (79" x 79” x 76”)
408kg (900Ibs)

Version/Model Description Price
I
PSSSTN | Fioth Sotar Simutator | 53000

To withstand heat stress in a continuous use pro-
duction operation, the heavy duty xenon flashtube has
over dimensioned tungsten electrodes tested to 60,000
Joules.

The ASTM E927-05 standard states that a solar
simulator must match the spectral distribution of the ref-
erence spectral irradiance to within £ 25% to be classi-
fied as a Class A solar simulator. For large area solar
simulators (greater than 30 x 30cm) the spatial unifor-
mity for Class A shall be +3% or better. Class A Tempo-
ral stability for a flash intensity must not vary by more
than +2% from an average value over the total test time.

In addition, Sciencetech offers an optional full fea-
tured workstation with illumination table and Current-
Voltage (I-V) measurement system for use in both
in-line low volume production and off-line quality control
environments is available (PSS 1x1 only).

PHONE: 1 (519) 644-0135

14 FAX: 1 (519) 644-0136
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Flash Solar Simulator Concentrator

Sciencetech's Flash Solar Simulator Concentrator
(FSSC) is a well designed, compact and robust source
of very high intensity solar irradiance with high unifor-
mity for testing and characterizing solar cells and other

devices up to 5cm x 5¢cm in size.

It may be operated vertically with the normal (61cm
x 61cm) mounting base and included sample holder re-
quiring a total height of 82cm or, optionally, with the
base removed and the smaller dimensions of 36cm x
36cm x 78cm to permit the FSSC to be easily mounted

to other equipment.

A 75mm x 75mm removable Air Mass Filter and a
spectrally neutral 8.3:1 mesh attenuator are included
with the FSSC. Additional spectrally neutral attenuators
up to 100:1 are available from Sciencetech at additional

cost.

Irradiance may be set by power control in 50 steps
of approximately +/- 7% of the current level from 225
Suns minimum without the mesh attenuator or 27 Suns
minimum with the attenuator in place under the air
mass filter. Note that irradiance is specified at the flash

peak.

The spatial uniformity is better than 2% at the exit
plane. Acceptable uniformity may be obtained at work-
ing distances of 1mm to 5mm from the FSSC exit plane
with uniformity measured and specified at 3mm dis-
tance. Sciencetech also provides the electronics to gen-
erate an IV curve for your cell (Sold separately).

Target size:

Working Dist.:
Angle of Exit:

Uniformity:
Irradiance:

Repeatability:

120V version:

Technical Specifications

5cm x 5cm
3mm
47.5 degrees max

30 degrees typical (50%)

+/- 3% +/- 2% typical
225 - 4000 Suns

(Flash Solar Simulator Concentrator)

FSSC-4000

Version/Model

FSSC-4000

Description

Flash Solar Simulator
Concentrator

$70,000

Flash interval:
Energy Setting:

Duty Cycle:

Lamp Life:

(Less than 225 suns possible with

attenuator)
+ 5%, + 3% typical

100-140 VAC 50/60 Hz

Ref. Output:

Power Requirements
230V version:

25 Amp surge on fast charge
10 Amp surge slow charge

5 sec (<600 Suns) , 2 sec minimum
75 - 2400 joules

(273.5 - 218.5 in 50 steps)
6750/Sun FPM avg
(Flashes/Minute average)

20,000 shots @ 2000 Suns est.
100,000 @ 400 Suns

5.377uA/Sun

11.0mA typical peak @ 2000 Suns

200-245 VAC 50/60 Hz
16 Amp surge on fast charge
6 Amp surge slow charge

PHONE: 1 (519) 644-0135
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FAX: 1 (519) 644-0136
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Photovoltaic Testing System (PTS)

This system includes either a 150W Xenon or
250W QTH lamp and a monochromator to tune the light
source. A source meter used as an active load permits
operating the test cell at various load conditions, includ-
ing short-circuit, compensating for a series resistor re-
quired to sense the current produced by the modulated
monochromatic light. This sensed current plus a refer-
ence signal at the frequency of the light modulation are
both fed into the precision lock-in amplifier to allow
measurement of the photocurrent generated by the
modulated monochromatic light.

The PTS-1 features all the software required for I-
V Curves and Spectral Response measurements. Main
parameters of these measurements are displayed by :
the software, including the most important graphs typi- PTS Cell Testing System
cally required by researchers and the industry. Option-
ally, our software development group offers to develop
whatever is required to meet your demands.

Unless a different request is made, the geometry
of the light from the Monochromator is controlled to il-
luminate only a small section of the solar cell (typically
3mm diameter), ensuring that 100% of the monochro-
matic irradiance contributes to the output signal. NOTE:
Spot size must be smaller than the 5mm diameter ref-
erence detector.

The PTS-1 system includes a SCIRUNSR |-V-Test [ falS &t A= le te et Tdg=Inte Photothermal Deflec-
measurement system, precision lock-in amplifier and Method tion Specroscopy
system software. The software controls the Monochro-
mator, source meter and lock-in amplifier to automati-

IV Curves &
Spectral Response

" Dual Beam Photocon-
cally measure the |-V characteristics and SR versus ductivity Method

wavelength, plotting the result(s) on screen and out-
putting calculated values, including Voc, Isc, Pmax, Fill
Factor, and the raw measurements to a standard file

format. Steady State
Additionally, the PTS-1 can be upgraded with an Photoconductivity

optional light tight sample chamber, vertical adjustment

components, sliding sample holder, and thermal control *UPGRADE IQE

(either cooling or heating) for the sample holder. While Internal Quantum Effciency

these additions are not required for operation of the sys- *Available for PTS systems 2, 3 & 4 only

tem, including them will ease your operation of the system. While the basic PTS-1 system offers researchers a
good starting package for |-V and SR measurements, the true power of the system is in its ability to seamlessly
upgrade to a more versatile system. The PTS-2 includes all the capabilities of the PTS-1, plus the additional ability
to measure Quantum Efficiency. This improved system also includes a bias solar light and the necessary power
supplies and controllers.

The Spectral Response and Quantum Efficiency measurement systems provide an overall “external” QE
value that doesn’t consider that some of the light is reflected or transmitted by the photosensitive sample. From
the point of view of cell efficiency this is the most important factor. However, to measure the QE of the cell material
itself apart from these losses - the internal quantum efficiency or IQE - the reflected and transmitted light must be
measured and mathematically deducted so that only the light absorbed by the solar cell is considered in the QE

calculations. This optional upgrade can be applied to the PTS-2 or the PTS-3 systems.

PHONE: 1 (519) 644-0135 16 FAX: 1 (519) 644-0136
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The PTS-3 allows the user the same ability to
measure IV, SR, and QE as the PTS-1 and PTS-2 sys- Spectral Response Setup
tems, but adds the powerful techniques of Constant
Photocurrent Method (CPM, PTS-3-CPM), Dual Beam
Photoconductivity Method (DBPM, PTS-3-DBPM), or
Photothermal Deflection Spectroscopy (PDS, PTS-3-
PDS).

In the CPM technique, the photocurrent is main-
tained constant over the range of photon energy to get
constant quasi-Fermi levels. Constant photocurrent im-
plies that the steady state concentration and the lifetime - -iilr E—
of photogenerated electrons are constant, and thus the SIS
recombination mechanism is unchanged.

The CPM system illuminates the sample solar cell
with a bias solar light source while a separate light
source is modulated to cover a specific spectrum. The
bias source ensures that the signal is not dominated by
the non-linear response at low-level illumination of the

Sorting Filter -

Detection

Quantum Efficiency Setup

AM 1.5 Filter

|

cell, but rather gives a baseline response dependent on

the wavelength of the modulated source (after the bias Sorting Filter =7

light signal is removed). This allows a highly precise

measure of defect density of the cell, and as such gives Detection Solar Simulator
researchers and manufacturers extremely sensitive in- | Light

formation for their work. - Sample

The DBPM system is based on the same setup as
CPM, but has additional capability to vary the bias light
source intensity. This changes the electron and hole || Constant Photocurrent Method Setup
quasi-Fermi levels to yield additional information about
defect states. While CPM measures bulk defect states ] AM 1.5 Filter
below the dark Fermi level, DBPM can probe defects | |
both below and above the Fermi level. f ‘

¥

s mmmg ey | e = [T

—F
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v [ e ol o .y

Filter
W T . - oy Detection Bias Solar Simulator
e all . | Light
= i
T L s —— Bt Sample
et || s o
= | - - £ -
e pe—— _ Dual Beam Photoconductivity Method
e [ R== I~ Light AM 1.5 Filter
a =T I
i v ; Source | ; L
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PTS Screenshot Filter

Bias Light Solar Simulator

Detection
| (With Adjustable

Sample

PTS System Layouts

PHONE: 1 (519) 644-0135 17 FAX: 1 (519) 644-0136
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The PDS system can measure additional transi-
tions not observed in photoconductivity measurements,
since it is not dependent on the Fermi level position.
This technique is sensitive to surface, interface and bulk
states. The modulated, monochromatic light periodi-
cally heats the medium in which the sample is embed-
ded. This in turn modulates the index of refraction near
the film surface. The laser probe grazing the sample
surface subsequently experiences a periodic deflection
synchronized with the modulation of the intensity. The
amplitude and phase of the deflection are measured
and fed into a lock-in amplifier and thus, as the wave-

Photothermal Deflection Spectroscopy

—F
Sorting
Filter

Medium
"4
N —
Sampte

Steady State Photoconductivity Method

Dark
Enclosure

—
Sorting
Filter

Sorting Filter —¥

Bias Light Solar Simulator

Integrating
Sphere

Reflectance
Detection Detector =—j

Baedsr |

PTS System Layouts (Continued)

Sample
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length is varied, the deflection of the probe laser is a
measure of the optical absorption spectrum of the sam-
ple.

The PTS-3 comes with a fully integrated software
package, capable of controlling every aspect of the sys-
tem. Graphical and data output can be in a wide range
of file types, and as Sciencetech may supply source
code to customers that wish to further modify the sys-
tem or integrate it into existing computer framework.

The PTS-4 provides the same capabilities of the
PTS-1, PTS-2, and PTS-3-CPM systems for |V, SR,
QE, and CPM measurements, and adds the Steady
State Photoconductivity (SSP) method. The steady
state photoconductivity measurements give information
about the nature of defects, mobility-lifetime products,
and the transport and recombination kinetics of photo-
generated carriers. Since the states between quasi-
Fermi levels act predominantly as recombination
centres, steady state photoconductivity is sensitive to
both the density and the nature of these states.

The addition of the SSP method to the PTS-3 re-
quires an upgrade to the existing software, as well as
several modifications to the measurement components
of the existing system. The iris, used in the PTS-3-CPM,
combined with the beam-splitter for intensity control, al-
lows tighter manipulation of the flux values. A calibration
photodiode is used to regulate the incident white light
for the respective photon energies.

PTS Dual Chuck Target Table

PHONE: 1 (519) 644-0135
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Key Features

» Monochromator with automated order sorting filters

* Monochromatic probe light area adjustable from 2mm to 5mm diameter with an option to concentrate in a
1mm x 4mm rectangle for rectangular samples.

* Monochromatic probe light power of 125 mW total (white light).

* Low noise bias light source with 1.5G Air Mass filter is included for QE and |-V measurements.

www.sciencetech-inc.com SC|ENCETEG“

Complete SR, QE and |-V measurement system with software is included.
Keithley 2400 Series Source meter
Bias voltage range from 0 to 200 Volts.
Calibrated Reference Detector

» (PTS-3 and up) Control of Iris and stabilization of photocurrent via lock-in amplifier.
* (PTS-3 and up) lllumination intensity (and therefore photocurrent) is maintained constant within 5% over a

range of 10,000:1 absorption or conversion efficiency.
» (PTS-3 and up) Monitoring of illumination throughput of Iris with 18 bit resolution.

Optical chopper and drive
Stanford SR800 series lock-in amplifier

» Photocurrents measurable from 1 picoampere to 1 microampere.

. ?

ey

Automated switching of lock-in input signals from reference detector to sample current measurement.

+ All components assembled on Sciencetech's integrated optical and electronic mounting system with a
45x90 cm desktop footprint, not including light tight sample enclosure.
» Sample enclosure with adjustable dual cell holder

Target table with dual cell holder has 150 mm height adjustment.

Design Specifications Version/Model Description Price
- 150 W Xe arc lamp or 200W QTH PTS-1 Spectral Response $68.800
Tuneable sources (SR or QE) (SR) System ’
Monochromatic |- 250W QTH Tuneable source (CPM) _ Quantum Efficiency
Light Source - < 0.5% Stability PTS-2 (QE) system $78,800
- Adjustable Spot Size Constant Photocurrent
- Full spectrum coverage 300-2500 nm PTS-3-CPM Method (CPM) System $92,500
i Dual Beam Photoconductivit
- 150W Ultra-stabilized Xe arc lamp PTS-3-DBPM Y] $93,800
<0.1% instability (DBPM) Method
Bias Light - Adjustable Spot Size PTS-3-PDS Phototermal Deflection | ¢g4 g4
- Low-power lamp greatly increases Spectroscopy (PDS)
signal to noise ratio A Steady State Photo-
- - - PTS-4-SSP conductivity (SSP) Method $124,500
- Motorized triple grating $25.000
Monochromator |- 250 - 2500 nm range PTS-IQE UpgradEefft'o'Intern'T\Iquantum Ext
- Czerny-Turner design iciency ( ) xira
Reference - 5mm diameter
- Broadband pyroelectric
Detector

- Calibrated

Data Acquisition

- Stanford Lock-in Amplifier
- MS Windows based software

System -36” x 20" x 22”
Dimensions -91.5cm x 50.8cm x 55.9cm

- ASTM 927-05 standard for
Standards Photovoltaic cell testing

- Will meet IEC and JIS standards
on request

PHONE: 1 (519) 644-0135

19

FAX: 1 (519) 644-0136



]
et -

SCIENCETECH © *

Solar Cell Chuck

Sciencetech’s solar cell chucks are designed to be
electrically isolated from all other sources to be low
noise. Manufactured out of brass plated with tin, each
solar cell chuck can be upgraded to copper with op-
tional gold or nickel coating. The chuck has 4 standard
sizes of vacuum grooves that can be regulated to hold
the solar cell firmly to allow a variety of different sizes
of cells to be tested.

The chuck plate consists of spring loaded gold pins
to make the standard 4 wire IV test connection. One
connection is in the center isolated from the plate to
make the negative voltage measurement, the plate is
the positive connection, one 3 axes arm consists of

SCC4 Solar Cell Chuck (All Optional Features)

Version/Model

Description

Starting at

Solar Cell Chuck $9.900

Temperature Control and Vacuum Pumps for Solar Cell Chucks

Technical Specifications

(Temperature Control Device)
Cooling Capacity:
at 20°C - 250W

Power:
VAC 230/ 50Hz

Temperature Range and Stability:
From -10°C to 80°C Stability of +0.1°C

(Vacuum and Pressure Pump)
Maximum Pressure:
60psi

Port Size:
1/4” NPT(F) 3/8” hose barb on gauges

Noise Level:
68 dB(A)

Maximum Temperature:
38°C (100°F)

Duty Cycle:
Continuous

multiple spring loaded gold pins to take the current, and
another 3 axis arm with a single gold pin to make the
positive voltage measurement. Both arms are inde-
pendently pneumatic controlled and pressure can be
regulated to control the force the pin puts on the cell.

Recommended Options

» Temperature and Control Device

» Water and TE Cooling

* Vacuum Pump

» Copper plate upgrade

+ Gold to nickel coating

» Sample and reference cell switching mount
* X-Y movement mount

Spring loaded cen-

Vaccum control arms (7 Pin for volttage
accomidate for different Measuremen
cell sizes \

Main positive and negative
terminals

Single spring loaded terminal for

positive voltage measurement Pnematic controlled'arms to be

placed on the edge of the positive
bus off the solar cell under test

Solar Cell Chuck Diagram

Temperature Control Device (left)
Vacuum and Pressure Pump (right)

Version/Model

Description
TC-2000
VP-600

$3,900
$800

Temperature Control Device

Vacuum and Pressure Pump

PHONE: 1 (519) 644-0135
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Current-Voltage Measurement System (IV Tester)
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IV Tester Software Screenshot

2400 Keithley Source Meter (IV Tester Hardware)

The Sciencetech Model SSIVT is an electrical current-
voltage measurement system used to characterize photo-
voltaic cell performance. This “IV Tester” works by setting
the voltage and measuring the current while keeping the
light source constant. The integrated software is used to op-
erate the flash system, measures the reference cell and tem-
perature during IV measurements, generates and operates
the solar cell IV measurement procedure and allows the cus-
tomer calibration of a reference cell. It allows the tester to
create multiple sequential pulses (typically 10~100 points
selectable) to complete the IV curve measurements. Uni-
versal input 100V~240VAC, 50/60Hz.

SCISPIV.exe is the primary module to other compo-
nents, SCIRUNIV, provide screen output for monitoring I-V
operations, available separately or bundled with SCISPIV.

These interface and control programs are designed for

Version/

Description

Price

Model
Solar Simulators
SSIVT-20W F 20W |V Tester for Flash $13.470

Solar Simulators

60W |V Tester for continuous

SSIVI-60W C Solar Simulators $15,007
Solar Simulators

SSIVT-1KF TkW IV Te§ter for Flash $26.033
Solar Simulators

SCISPIV Testing software $1,800

SCIRUNIV |-V Screen module $3,600

operation with Keithley 2400 series source meters. Software for the SSIVT measurement system can also be

purchased separately.

Key Features

Does not require Windows operating system

Has its own user interface (HAL)

Requires RS-232 port (COMM 1-4)

Software runs in the background during testing

Remotely operates flash systems

Measure the reference cell and temperature during
|-V measurements

Generates and operates the |-V measurement
procedure

Allows customer calibration of a reference cell

Collects and writes data to files readable by the
interface programs

Designed for use with continuous or flash solar
simulators

Technical Specifications

20W Continuous Model Range:
20W / 20V /1A

60W Continuous Model Range:
60W / 60V / 3A

1kW Flash Range Model (Flash Systems Only):
1kW / 100V / 10A

Data Storage Capabilities:
Saves each IV curve dataset in separate ASCII

text files

Sample Limitations:
Several sample points are selectable at once

Parameters Measured by IV Software:
Voc, Isc, Vmax, Imax, Pmax, Voc slope, Rp, FF

PHONE: 1 (519) 644-0135 21
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Reference Cells and Detectors

The calibrated reference cell consists of a 20 x 20 mm monocrystalline silicon photovoltaic cell encased in a
92 x 70 x 16 mm metal enclosure with a protective quartz window and a temperature sensor. The temperature
sensor is a 100 ohm platinum Resistance Temperature Detector (RTD). The calibrated solar reference cells in-
cludes a certificate of calibration, compatible set of connecting cables, and is certified in the following
parameters:lsc, Imax, Voc, Vmax, Pmax, Area, Fill Factor and Efficiency.

The certification is accredited by NIST to the ISO-17025 standard and is traceable both to the National Re-
newable Energy Laboratory (NREL), and to the International System of Units (SI). A compatible cable set is also
supplied with each Solar Reference Cell.

The reference detector is effective in sensing wavelengths between 190 nm and 1100 nm and is calibrated
with the sun. However, the reference detector does not include a temperature sensor.

Version/Model Description
SC-LT Calibrated Reference Cell | $3,850
SSIVT-refl Reference Detector $425

Calibrated Reference Cell (left)
SSIVT Reference Detector (right)

Load Meters

With characteristics quite different from the line of Keithley source meters, Sciencetech offers a series of
load meters that address the need for testing higher currents and voltage cells or panels while also collecting
data much faster than the typical single point per flash. Simultaniously measuring both |-V curve generation in a

single flash.

Intended mainly for use in pulsed load requirements where the full voltage and current ratings may be used
simultaniously instead of being limited to either maximum voltage OR maximum current like existing sourcemeters,
the loadmeters may also be operated in continuous mode at levels far higher than competing sourcemeters. A
subset of the control command set is recognized, making these loadmeters 100% compatible with Sciencetech’s

existing 1V software.

Sciencetech loadmeters come in three general voltage classifications which are internally expandable as
per the following table:

Low Voltage Rated 32 Volts, Capable 48 Volts @ Zero Amps VOLTS x AMPS Price

Single Module |8 Amps pulse (256W) 1 Amps continuous (32W) 32x8 $4,100
Dual Module 16 Amps pulse (512W) 2 Amps continuous (64W) 32x 16 $5,000
Quad Module |32 Amps pulse (1024W) |4 Amps continuous (128W) 32x 32 $6,800

Full Box 64 Amps pulse (2048W) |8 Amps continuous (256W) 32 x 64 $11,200

Single Module |2 Amps pulse (256W) [ 0.25 Amps continuous (32W) 128 x 4 $6,250
Dual Module 4 Amps pulse (512W) 0.5 Amps continuous (64W) 128x 8 $8,500
Quad Module |8 Amps pulse (1024W) 1 Amps continuous (128W) 128 x 16 $14,000

Full Box 16 Amps pulse (2048W) |2 Amps continuous (256W) 512x 0 $6,150
: 512x 1 $7,500

Single Module [0.5 Amps pulse (256W) [0.0625 Amps continuous (32W) :iz i j 212288
Dual Module 1 Amps pulse (512W) 0.125 Amps continuous (64W) .
Quad Module |2 Amps pulse (1024W) 0.25 Amps continuous (128W)

Full Box 4 Amps pulse (2048W) 0.5 Amps continuous (256W)

PHONE: 1 (519) 644-0135
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Air Mass Filters

Air Mass filters are designed to imitate solar conditions for a variety of solar angles and atmospheric depths.
The spectrum of solar radiation is expressed in different ways, depending on the location of measurement. Total
ground radiation is called global radiation. The direction of the target surface must be defined for global irradiance.
The target surface faces the incoming beam for direct radiation.

The ASTM E927-05 standards cover the wavelength range between 400-1100nm. According to these stan-
dards the spectral match must be within 0.75 - 1.25 for each interval of the spectrum which is divided in increments
of 100nm between 400-1100nm. For Scienctech AMO filter these standards are applicable in the wavelength range
from 300-1400nm. Accuracy in the UV spectrum is not mandated by the standards.

AM = P/P, = 0,

ZENITH
6, - ZENITH ANGLE ’

ATMOSPHERE

Diagram for Direct Solar Air Masses

Comparing Direct and Global Sunlight

)
E
a
[}
5]
=
D

The following removable filters are available; they are inserted into the filter holder inside the beam conditioner
through the access panel to simulate various light conditions on earth and in space. Sciencetech also offers a
line of extended range filters to extend the working region to 1800nm.

Power Trans. % Standard |Extended
Version/Model Description Size Density Through tla:’n_ al Price
(mW/cm?) Filter fice
Simulates the solar spectrum 3x3 0
AMO outside the Earth’s atmoshphere 76 x 76mm 137 61.3% $895 $2,685
3x3
Simulates the DIRECT solar 76 x 76mm $895 $2,685
AM1.0D spectrum on the ground when the 556 104 67%
sun is directly overhead 150 x);SOmm $4,133 $8,250
3x 3 $895 | $2,685
Simulates the DIRECT solar 76 x 76mm ’
AM1.5D spectrum on the ground when the X6 93 65%
sun is at 48.2° zenith angle 150 x)‘(|50mm $4,133 $8,250
3x 3 $895 | $3,050
Simulates the GLOBAL solar spec- | 76 x 76mm ’
AM1.5G trum on the ground when the X6 100 58.5%
sun is at 48.2° zenith angle 150%150mm $4,133 $8,250
Simulates the DIRECT solar 3x3”
AM2.0D spectrum on the ground when 76 x 76mm 71 57.3% $1,033 $3,050
the sun is at 60.1° zenith angle
PHONE: 1 (519) 644-0135 23 FAX: 1 (519) 644-0136
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Speciality Filters

UV Blocking Filter Hot Mirror for UV applications (3” x 3”)

This 3 x 3" filter eliminates over 99% of all UV This 76x76mm (3 x 3”) hot mirror filters out IR
wavelengths below 400nm, but allows Visible and IR light to remove thermal heat on the target. However,
light (up to 2000nm) through. Its transmission efficiency  standard hot mirrors also remove UV light as a side-

in the Visible range is 85%. effect which means it cannot be used in UV applica-
This filter can be purchased with the correct mount-  tjons.  This special hot mirror removes IR light
ing frame for use in Sciencetech SF150, SS150 and SS  patween 730-1100nm while preserving UVA and

(500,1K,1.6K) solar simulators as well as inside the 3" ;g light (280-400nm) in addition to visible light.

filter holder.

This filter is ideal for Sciencetech UV solar simula-

IR Absorbing Water Filter tors where the filtering of thermal heat on the target

IR absorbing water filters protect downstream opti-

cal components from IR thermal damage by absorbing required.

is desired and preservation of UVA and UVB light is

all infrared light between 1000-3000nm. When filled with
distilled water, it absorbs nearly 100% of all IR light in
this spectral range while allowing approximately 98% of
all visible light between 350-700nm through. It also ab-
sorbs little UV light between 200-350nm as 80% of all
UV light is transmitted through. All Sciencetech IR ab-
sorbing water filter models have a re-circulated water
jacket to cool the filter itself making it excellent for high
power applications. Sciencetech offers IR filters in both
aluminum and stainless steel models. Aluminum filters
are used with only distilled water: stainless steel filters
are used when the absorbing media is water, copper
sulfate or nickel sulfate.

Band Pass UVA+B Filter
Only the 290-400nm UVA and UVB portion of the

ultraviolet spectrum is required for SPF (Sun Protection  |A UV Blocking and Band Pass filter from Sciencetech

Factor) sun screen testing. Isolating UVA+B rays is
achieved by using a UVC blocking filter in series with a

visible and infrared blocking filter. These two filters elim- Version/Mode Description price

inate all other wavelengths. UVBlock UV Blocking Filter $1,003
This is the industry's accepted method (COLIPA - -

compliant) for isolating UVA+B wavelengths in SPF sun  |01-8711 12/2-SS| IR Absorbing Water Filter | $1,990

screen testing. Sciencetech’s Band Pass UVA+B Filter HM-UVAB- Hot Mirror for UV

is essentially these two filters arranged in series. 3x3SS applications $866
The cost includes the 3" frames for use with Sci- -

encetech SS series fully reflective solar simulators or UG11WG320x1 U?f?ﬂi%ﬁﬁgmgrs $530

1" frames for use with the Sciencetech SF-150 solar

simulator. UG11WG320x3 U330 & WG320 filters $864

(3 inch with frame)
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Broadband Thermopile Detectors

These broadband thermopile detectors measure
the total broadband radiation emitted by a light source
and light power density on a surface (in W/cm?) which
is particularly useful for power measurements and
checking solar simulator performance.

Both UP19K detectors have a 19mm diameter
sensor and is sensitive to all wavelengths between
190nm-10um (UV-VIS-IR). The 30W model has a heat
sink so that it can tolerate a higher power output. The XLP
detector features a smaller sensor diameter, however the
detector has a higher sensitivity to lower power readings
and is capable of picking up up all wavelengths between
190nm-20um (UV-VIS-IR) giving it a wider range than its
UP19K counterpart.

Each detector head comes with a NIST calibration
certificate that states that broadband power readings
are accurate to NIST standards. This certification is per-
formed on each individual detector unit and hence each
unit has a unique parameter value on the certificate that
relates its output voltage (in mV) to the actual power
measured (in W).

Each detector will require either an external display
controller or computer interface to visualize the detec-
tor’'s measurements. Sciencetech offers pre-pro-
grammed PC interfaces with USB and RS-232 options
available with software that shows total broadband
power (W) and power density (W/cm?).

Broadband Thermopile Detectors available
from Sciencetech

Version/Model Description Price
urincron | s amere | 310
oproaon | BT enle |
| g e | o
P-LINK-Usg | Intertace for Thermoplle | g745
P-LINK-Rs232 | P Tertace for Thermoplle]  gqos

Detector Power Monitors

Sciencetech offers two handheld power meters for
use with our broadband thermopile detectors, which
can automatically recognize the detector head and en-
sures accurate auto-calibration.

The UNO model provides power measurement in
W or dBm. The Maestro Power & Energy Meter has
many more features and will do more, in less time, and
with less effort than any other meter on the market. With
an extra-large 5.6” color LCD display, fully touch screen
controls, a completely revised user interface and faster
electronics, easy to navigate interface and with many
display features including:

- Single or Dual Graph Display
- Instant access to the main functions
- Function Search tool
- USB Key Access
- Real-Time Statistical Functions: Max, Min,
Average, Standard Deviation, RMS and more.

Uno Power Monitor (left)
Maestro Power Monitor (right)

Version/Model Description Price
UNO-1 Uno Power Monitor $890
MAESTRO-1 Maestro Power Monitor $2,059

PHONE: 1 (519) 644-0135 25
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Sciencetech’s solar simulator alignment kit is com- Sciencetech offers a wide variety of fiber bundles
patible with all of Sciencetech’s solar simulators and al-  for your scientific needs. For more information or for
lows the user to align their simulator to their own pricing on specific fibers, contact us at:

specifications at any given time. sales@sciencetech-inc.com

Included in the kit is a 1 SUN calibrated alignment : —
silicon detector, laser and holder, UCV protection [RAaileWAISEE DS :
glasses, and a Sciencetech multimeter. FBO-**** Various Fiber Starting

Bundle Attachments | at $420 7

Version/Model Description

SSAKF-01 Alignment Kit $480 Replacement QTH and Xenon Arc Lamps

QTH bulbs generally have two different types de-
pending on your scientific requirements; ‘long life’ bulbs
last much longer than their counterparts, however the
‘high intensity’ bulbs are able to draw more power at
once, sacrificing part of the bulb’s life span.

A xenon arc lamp has an average hour life of 1,500
hours for a 150W bulb and up to 2,000 hours for 0.5 to
2.5 kW bulbs before burning out, requiring replacement
of the bulb from time to time.

Version/Model Description Price
150W Xenon Arc Lamp

Light Intensity Stabilizer

A microprocessor based, stand alone unit, the 100-150XOF Ozone Free $460
Light Intensity Stabilizer is able to monitor the light in- 150W Xenon Arc Lamp
tensity of any Sciencetech solar simulator by correcting 100-150X0OF-SS Ozone Free (SS150 only) $638
intensity fluctuations caused by a change in environ- ) 0.5kW Xenon Arc Lamp
mental or power conditions by automatically adjusting 100-500X0F Ozone Free $893
the power supply output in real time to maintain the _ 1kW Xenon Arc Lamp
same light intensity level. 100-1.0kXOF Ozone Free $1,055
Both easy to install and operate, it comes with a _ 1.6kW Xenon Arc Lamp
light sensor, coupled to the light source with a fiber optic 100-1.6KXOF Ozone Free $1,400
cable for electrlca_l |sola_t|on. The qptlcal feec_ibagk _unlt 100-2 5KXOF 2.5kW Xenon Arc Lamp $1.400
also uses relative intensity comparison to maintain light Ozone Free
levels. 50W QTH Lamp -
Q50128 High Intensity $25
VORI B e Q5012L | 50W QTH Lamp - Long Life | $25
FS-02 Optical Feedback Unit 3,125 -
ptical Feedback Unit_| $3, Q100125 100W QTH Lamp $41
High Intensity
Q10012L 100W QTH Lamp - Long Life [ $41
250W QTH Lamp -
Q250243 High Intensity $33
Q25024L 250W QTH Lamp - Long Life | $33
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Water Recirculating Cooler
and Sample Cooling Pad

This adjustable temperature cooler is designed to
keep a sample from overheating under intense light by
placing a water cooling pad underneath it. This water cool-
ing pad not only cools the sample to ambient room tem-
perature, but also monitors its exact temperature.

This cooling system is an external unit designed to
dissipate up to 700W of heat through a fan cooled radiator
system, which is enough to cool samples illuminated by
1600W solar simulators. The cooler displays the sam-
ple's current temperature in either celsius or Fahrenheit.
The temperature of the sample can be adjusted by setting
the cooler's internal radiator fan speed which is also dis-
played on the cooler.

If the current temperature wanders above a "warn-
ing" preset value, an alarm will go off. The cooling pad
temperature is monitored by a thermo sensor wire which
can be embedded between the cooling pad and the sam-
ple itself.

Flat Cooling Pad

Version/Model Description

Water Recirculating Cooler /
Flat Cooling Pad

130-REC-STD $1,016

]
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Thermoelectric Temperature Controller
for a PV Cell Holder Assembly

For an accurate thermoelectric temperature reading
and control, Sciencetech’s Temperature Controller Assem-
bly is a low cost, high power unit with an excellent temper-
ature stabilty range (+0.1°C).

With a PWM control and a 1kOhm RTD sensor the
module’s power output is also adjustable at output volt-
ages of 3, 7, 12 and 14V with a maximum current of
10A. In addition, a temperature range of 0°C to 100°C
and terms adjustable to read proportional, integral and
derivative data are also standard features of Sci-
encetech’s model.

Thermoelectric Temperature Control Unit (left)
Thermoelectric Cell (right)

Version/Model Description

Thermoelectric Temperature
Controller

Step-Up Voltage Transformer

Sciencetech 1000W, 1600W arc lamp sources and
solar simulators require 230-240VAC electrical service.

If your lab does not have a 240VAC electrical outlet
as in many North American laboratories, you can use a
120VAC-240VAC step-up voltage transformer to power
240VAC devices with a 120VAC electrical outlet.

This step-up transformer will require a 30 Amp
120VAC circuit.

EGV-1410

Version/Model

Description

VTrans Step-Up Voltage Transformer | $315

PHONE: 1 (519) 644-0135
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ARGENTINA

Sciencetech Argentina
Belgrano 2449, 5 Piso C
Buenos Aires, C1096AAB
Phone: (54) 11 4942-0833

E-mail: chenderson@sciencetech-inc.com

BRAZIL

LYNXUS Inc.
245 S.E. 1st Street, Suite 234
Miami, Florida 33131, United States
Phone: (305) 897-9711

(786) 468-7621

(55) 11 3862-2099 (Brazil)

Fax: (55) 3672-0992
E-mail: lynxus@lynx-us.com

CANADA & UNITED STATES

Dartech Enterprises Inc.

86 Sherbrooke Ave. N.

Ottawa, Ontario, K1Y 1R9
Phone: 1 (613) 728-3001
E-mail: dougr@dartechenterprises.com

Imaging Logix Inc.

485 Bohemia Cresent

Oakville Ontario, L6J 2K7

Phone: 1 (905) 616-3016

E-mail: bohdan.soltys@imaginglogix.com

La Computa Vision LLC
100 Pearl Street 14th Floor
Hartford, CT, 06103
Phone: 1 (888) 882-9535
Fax: 1(888) 796-7876

E-mail: sales@lacomputavision.com

Optonera LLC

30 Albury Stone Circle
Nashua, NH, 03063
Phone: 1 (888)737-8675

E-mail: sales@optonera.com
CHINA
C.A.S.

Dushu Lake Higher Education Dist.
Ruoshui Road 398, Room A337
Suzhou Industrial Park, 215123
Phone: (86) 512 6287 2619

(86) 158 5022 0852

E-mail: songhelun@126.com

HCUNI Technologies Co.
Room 1106, Wing A, Intelli-Center
No.18 Zhongguancun East Road
Haidian District, Beijing
Phone: (86) 010 8220 7155
(86) 139 1015 6805
E-mail: pan@hcuni.com
Rayscience Optoelectronics
ShenNan Road 59
Suite 306, Bldg No.1
Shanghai, 201101
Phone: (86)21 3463 5258
(86) 136 6162 6749

E-mail: sunnygu@rayscience.com

Asia Technology and Instrument
Unit 5, 9/F, Free Trade Centre

49 Tsun Yip Street, Kwun Tong
Kowloon, HONG KONG

Phone: (852)2716-5556

Fax: (852) 2716-2880
E-mail: ati@ati.com.hk

Toptical Scientific Corporation
7F-2, No.421, Sungshan Road
Sinyi Dist., Taipei City 110 TAIWAN
Phone: (886) 2 2346-1510

Fax: (886) 2 2346-1520
E-mail: toptical@ms17.hinet.net

COLOMBIA

Hi-Tech Automation S.A.
Cra 5, No. 16-27, L4, Pereira
Phone: (57) 6325-7441
Fax: (57) 6335-2455
E-mail: hi-tech14@une.net.co

EGYPT

Matrix Scientific Trade Co.
410 Haram Street, Nasr El-Din
Al-Haram, Cairo, 12111
Phone: (20) 2 3585 0677
Fax: (20) 2 3584 3314

E-mail: matrixscientific@gmail.com

EUROPEAN UNION

Apel-Laser-SRL

Bd. Constructorilor no. 20A
Corp A, 2nd floor, 6th District
Bucharest 06512, ROMANIA
Phone: (40) 21 3170-910
E-mail: office@apellaser.ro
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AYSCOM
Celular de Servicios S.L.
c/ Avenida Cardenal Herrera Oria,
63 3’dcha, 28034 Madrid, SPAIN
Phone: (34)91 376 8225

(34) 67 001 54 88

Fax: (34) 91 376 80 56
E-mail: german_martin@ayscom.com
Biofotonica

Via Amedeo Bocchi 300
Rome, 00125, ITALY
Phone: (39) 068 117-5637
Fax: (39) 068 928-0737
E-mail: antonucci@biofotonica.it

Faneks Ltd.

Kalna 17-1

LV 1003, Riga, LATVIA
Phone: (371) 6733 4747

Fax: (371) 6783 0438
E-mail: info@faneks.lv

Laser Technology SL

Poligono Industrial “La Baileta”
08348, Cabris (Barcelona), SPAIN
Phone: (34)93 750 01 21
E-mail: info@laser-technology.com

Opton Laser International

Parc Club Orsay Universite,

29 rue Jean Rostard

Orsay, 91893, FRANCE

Phone: (33) 016 941-0405
E-mail: gregoire saget@optonlaser.com

INDIA

Deep Photonics Instrumentation
Ch. Balbir Singh Palace

No. 07, Second Floor

Jawala Heri Main Market

Pashim Vihar, New Delhi, 110063
Phone: (91) 11 2527-0247

Fax: (91) 16 6325-7325
E-mail: sales@deepphotonicsindia.com

Hi-Tech Scientific Equipments
Surortirtha Apartment, Ground Floor
AA-7/1, Deshbandhu Nagar
Baguiati, Kolkata, 700059

Phone: (91) 33 2576-9221
Fax: (91) 33 2576-5859
E-mail: sales@hitech.ind.in

sales@hitechscientific.com

PHONE: 1 (519) 644-0135

“With over 35 representatives supporting over 50 countries



New Age Instruments & Materials
1261, Sector-4, Gurgaon

Haryana, 122001

Phone: (91) 124 408-6513-16
Fax: (91) 124 233-1653
E-mail: sales@newagein.com

Southern Dynamics Ltd.

PO Box 2515, Fourth Floor

New #37, Nelson Manickam Road
Chennai (Madras), 600029
Phone: (91) 44 2374-1203

Fax: (91) 44 2827-4702

E-mail: dynams@airtelmail.in

ISRAEL

Ben Moshe Manufacturers
PO Box 18125, Tel-Aviv, 61181
Phone: (972) 3-6700007
Fax: (972) 3-6727319
E-mail: bms@ben-moshe.net

MALAYSIA

Optocom Equiptech
H49-2, Jalan 5
Cosmoplex Industrial Park
BB Salak Tinggi, Sepang
Selangor 43900

Phone: (60) 3 8706-6806
Fax: (60) 3 8706-6809
E-mail: optocom@tm.net.my

MEXICO

Grupo Marh S.A.

Sur 22 No. 247 entre Ote. 259

y Canal de San Juan

Colonia Agricola Oriental
Delegacion lIztacalco C.P. 08500
Phone: (52) 55 2235-3131
E-mail: marioa18@prodigy.net.mx

Intecs Instrumentation S.A.
Prolongacion 15 Poniente No. 3123
Col. La Paz, C.P. 72160

Puebla, Pue.

Phone: (52) 22 22 48-8781

Fax: (52) 22 22 31-5166
E-mail: ventas@intecssa.com.mx

PAKISTAN

Techno Experts International
A-49, Block “R”

North Nazimabad Town,
74700, Karachi

Phone: (92) 21-3663 8335
Fax: (92) 21-3663 8335

E-mail: technoexperts@yahoo.com

TMA International Ltd.

45-B Ahmed Block

Garden Town, Lahore, 54600
Phone: (92) 042 3583-3014
Fax: (92) 0 42 3583-3018
E-mail: aslam@taind.com.pk

RUSSIA

Star LK.

385 Tynewiew Lane

Richmond Hill, Ontario, L4C 3Z6
CANADA

Phone: (647)477-9334

E-mail: starik18@gmail.com

SINGAPORE

Precision Technologies Ltd.
211 Henderson Road

13-02 Henderson Industrial Park
159552

Phone: (65)6273-4573

Fax: (65) 6273-8898

E-mail: precision@pretech.com.sg

SOUTH KOREA

Neuronfit Co. Ltd.

902, ENC DreamTower 8cha
Gasan-Dong, Geumchen-gu
Gyeonggido, Seoul 327-27
Phone: (82)2 6340 6300
Fax: (82) 2 6340 6306
E-mail: rifskatod@neuronfit.com

UniThink Inc.

853-3 Dongbaek V-Town (#202)
Jung-dong, Giheung-gu, Yongin-si
Gyeonggido, 446-529

Phone: (070) 8244 3331

Fax: (031) 285 6195

E-mail: unithink@unithink.co.kr
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SWITZERLAND

ILEE AG

Schuetzenstrasse 29 - Postfach
CH-8902 Urdorf

Phone: (41) 44 7361-111

Fax: (41) 44 7361-112

E-mail office@ilee.ch

SYRIA, JORDAN & LEBANON

United Enterprise Corporation

P.O. Box 10640

FZ - Future Switch building, #3/2

Lot G - Damascus Int. Airport

Damascus

Phone: 00 (963) 11 224-2224
00 (963) 93 332-3655

E-mail: u.enterprise@mail.sy

VIETNAM

Red Star Vietnam Co. Ltd.

P. 701 - Pathfinder Office Building
73 Tran Duy Hung, Cau Giay
Hanoi, 10000

Phone: (844) 556-7371

Fax: (844) 556-7372

E-mail: info@redstarvietham.com

T.S.T Trading Service Technology
Co., Ltd.
372 Le Quang Dinh Street
Binh Thanh District
Ho Chi Minh City
Phone: (84) (8) 3841 8502
(84) (8) 3841 8504
Fax: (84) (8) 3841 8505
E-mail: bahoang@tstvn.com

in the world our network is growing stronger everyday”

FAX: 1 (519) 644-0136



Manufacturing
Capabilities

Solar Simulation Equipment
Spectrophotometry

Fluoresence Spectroscopy
Fourier Transform Interferometry
Time Resolved Spectroscopy
Infrared Spectroscopy

Raman Spectroscopy Radiometry
Original Equipment Manufacturing

-----

2009 Quality Award Winner
London Chamber of Commerce
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London, Ontario Fax: 519 644-0136
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www.sciencetech-inc.com

Equipment Tailored to You

Since 1985, Sciencetech has been designing and
manufacturing custom optical equipment for our
customers. We understand that your experiments have
unigue requirements. Let us build you equipment pre-
cisely designed for your specifications, at the price of
an off-the-shelf unit.
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