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Making Light Work Better

Applications

e |V test and photovoltaic cell
performance characterization

e Test applications that demand tightly
coupled sourcing and measurement

e Providing precise voltage and current
sourcing as well as measurement
capabilities

Features

e Features industry standard SMUs

e Models for continuous or flash
operation

e Expandable power range with
Sciencetech proprietary load boost
technology (flash only)

+100.0000 pA a° | o Calculates all critical cell performance
Lauio ) - \ parameters

e User-friendly exclusive Sciencetech
software interface

e Remote operation of Sciencetech
flash systems

e Compatible models for all Sciencetech
solar simulators

SSIVT - Current Voltage

Measurement Systems
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SSIVT - IV Measurement System
OVERVIEW

The Sciencetech model SSIVT is an electrical current-voltage measurement system that uses a Keithley 2400-series
graphical source meter to characterize photovoltaic cell performance. Sciencetech manufactures solar simulators and
offers a variety of cell measurement accessories such as reference cells, cell chucks and cooling equipment to provide the
full PV measurement package.

Coupled with Sciencetech’s load booster system, Sciencetech offers industry-leading power range. Our maximum
measurable panel is up to 200 V, 40 A'.

Sciencetech’s SSIVT systems can be combined with our wide range of flash and steady state solar simulators and

accessories to create a customized modular system to meet your exact needs.

1) Attainable with the Sciencetech SSIVT-FT-200-40 (SSIVT-F) Current-Voltage Measurement System for Flash Solar Simulators (IV Tester)

Example of a Full IV Measurement System with a Solar Simulator:

N
=

SSIVT-CT-200-1: |-V Measurement System - (Keithley SMU, Sciencetech Software, RS232 to USB cable, Test cell) (175-9120-C01) *
UHE-NL-200: Solar Simulator: 20 x 20 cm AAA, 1000 W Lamp (166-9029)

SOL-REF-Q: Solar Reference Cell, Calibrated, Quartz Window (125-9060)

SCC-6-TE: 16.5 x 16.5 cm Solar Cell Chuck, TE Cooled, Vacuum Ready (165-8226)

SCP-4G: Probe Station, 4 Probes, Gold Spring Probes (165-8214)

COMP: Preconfigured Host PC (560-8002)

no

(O3 V)]
= L T = <=

(&)}

* |f you're interested in an economical |-V measurement system, the SMU SSIVT-CT-030-1 (I-V Measurement System - S100 SMU,
Sciencetech Software, RJ45 LAN communication cable, Test cell) (175-9120-C05) would be the best option for you.

1) SSIVT-CT-200-1 2) UHE NL-200 3) SOL-REF-Q 4) SCC-6-TE with SCP-4G
Solar Reference Cell

5) SCP-4G , Probes 6) COMP

KEITHLEY
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SSIVT - IV Measurement System
SPECIFICATIONS

SSIVT for Steady-State (Continuous) lllumination

Model SSIVT-CN-020-1 | SSIVT-CT-200-1 | SSIVT-CT-100-7 | SSIVT-CT-030-1
ode
175-9120-C03 175-9120-CO1 175-9120-C04 175-9120-C05

Measured Quantities Voc, lse Jss Vimaxs Imaxi Pmaxe FF, Reriess Rshunt, Efficiency

Maximum Voltage 20V 200V 100 V 30V
Maximum Current TA 1A 7A TA
Maximum Power 20W 20W 100 W 30 W
Voltage Measurement Resolution 100 nV 10 nV 100 nV 30 pVv
Current Measurement Resolution 1pA 10 fA 1pA 10 pA
Running Mode Continuous

Source Measure Unit (SMU) Model Keithley 2401 Keithley 2450 Keithley 2460 $100
Touchscreen NO YES YES YES
Voltage Source Accuracy at Maximum Voltage (1 Year, 23°C + 5°C) 0.02% +24mVv  0.015% +24mV  0.015% + 15 mV 0.1% + 3 mV
Voltage Programming Resolution at Maximum Voltage 500 pVv 5mV 2.5mV 3mV
Current Measurement Accuracy at Maximum Current (1 Year, 23°C £ 5°C)  0.22% + 570 yA  0.03% + 500 uA 0.150% + 5 mA 0.1% + 2 mA
Connection 4-wire (Remote) Measurement (In/Out + Sense +/-)

# of Data Points / Scan No limit

Software Included Sciencetech SciPV-IV

Scan time 5 IV points / second

Operating System Compatibility Windows 11

SSIVT for Pulsed (Flash) lllumination

Model SSIVT-FT-200-10 SSIVT-FT-200-20 SSIVT-FT-200-40
ode
175-9221-C01 175-9221-C02 175-9221-C03

Measured Quantities Voo, lse Jsei Vimaxs Imaxe Praxi FF, Rseries, Rshunt
Maximum Voltage 200V 200V 200V
Maximum Current 10A 20 A 40 A
Voltage Measurement Resolution 10 nV
Current Measurement Resolution 10 fA
Running Mode Pulsed
Source Measure Unit (SMU) Model Keithley 2450
Touchscreen YES
LoadBoost Module Included BI100 BI200 BI400
Voltage Source Accuracy at Maximum Voltage (1 Year, 23°C + 5°C) 0.02% + 24 mV
Voltage Programming Resolution at Maximum Voltage 5mV
Current Measurement Accuracy at Maximum Current (1 Year, 23°C + 5°C) 0.22% + 570 pA
Connection 4-wire (Remote) Measurement (In/Out + Sense +/-)
# of Data Points / Scan 2-100
Software Included Sciencetech SciPV-IV
Scan time 10 s - 10 min for pulsed illumination
Operating System Compatibility Windows 11
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SSIVT - IV Measurement System
EXPANDABILITY

Sciencetech’s SSIVT- series systems can be coupled with a different Sciencetech load booster system to allow for much
higher power measurements. The load booster is inserted between the Keithley and the device under test. The BI100, for

example, allows us to measure up to 10 A up to the full 200 V range of the Keithley.

The load booster systems are only useful when performing pulsed measurements. The load booster cannot dissipate

steady state power that would be experienced at input currents >1A.

Load Booster Systems

Voltage (V) | Current (A) Max Energy | Max Pulse width

Dissipation (J) FWHM (s)1

BI00 (166-9001) 200 10 14 141/ Poesk
BI200 (166-9010) 200 20 28 2.8/ Poesk
BI400 (166-9011) 200 40 42 42 )/ Poea
BI60O (166-9012) 200 60 5.6 5.6 J / Ppea
BIS0O (166-9013) 200 80 7.0 7.0)/ Poeak (——

! Poeak (peak module power (W)) = Isc x Voc x Fill Factor
Pavg (W) = Ppear (W) x Pulse width (s) x Pulses / S
Per Module : Payg <2 W

Load boosters are designed to be used as front ends for Keithley 2400-series SMUs. The voltage and current

specifications are based on integration of the load booster with a Keithley 2400.
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SSIVT - IV Measurement System
SMU Graphical Ranges

SMU Graphical Voltage and Current Ranges

+20V +200V

SSIVT-CN-020-1 - (Keithley 2401, Vmax =20 V, Imax = TA) SSIVT-CT-200-1 - (Keithley 2450, Vimax =200V, lmax = 1A)

1
I -100v +30V L100v

SSIVT-CT-100-7 - (Keithley 2460, Vinax =100V, Imax = 7 A) SSIVT-CT-030-1 - (5100, Vinax =30 V, lmax = TA)
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SSIVT - IV Measurement System
SOFTWARE

o 5ciPy 21520 - o X

B oy |[ womma B P (63
tput File Metadat

ory: |CA\Users\Intemal_PTS\Desktop\SG_Test

ame: [Test_Curve 2

No. of Samples Per IV Point 1+

Wait Time 0050 s 7
Dwell Time 0050 s

IV Power (mW)

Open Circuit Voltage (V) 06344

Short Circuit Current (4)

Current Density (A/cm’)

Maximum Power (W)
Fill Factor (%)
Optimal Voltage (V)
Optimal Current (4)
Optimal Load (2)

Series Resistance (0) 312

IV Power
Lo = Test_Curve 001

Shunt R

nce (Q) 21590

Average Optical Power (W)

Cell Efficiency (%)

Ready

SciPV-IV Software (SOFT-0122X)

SciPV-IV Software Features

e Light and dark IV measurements Configurable limit tests to assess cell quality

e Displays reference data e Linear and non-linear step voltage
e Manual or automatic range selection e For use with steady-state (continuous) or pulsed (flash)
systems

Allows user calibration of reference detectors

, o Cell efficiency calculation
e User-configured DUTs saved to memory

e Temperature logging and control’
e Graphs current vs. voltage and power vs. voltage P gaing

e Point-by-point irradiance and temperature

e Overlay curves for comparison 1
measurements

* MPPT functionality e Up to 8-channel multiplexing®

e Measures Voo, lse, Jso, VmMax, Imax, Pmax, FF, Reeries and Ranunt « Control of light sources®

tput ta to text fil | Il j t
* Ou puts data to text files readable by all major data Computer Requirements for SciPV-1V Software
analysis software

e Windows 11 Operating system - please inquire about

* Automatic file indexing other version compatibility

e Automatic polarity detection

" Temperature logging and control are only available when using a
thermoelectrically-cooled Sciencetech cell chuck.

O o

2 With the addition of a Sciencetech multiplexer.

N A O
* When using Sciencetech light sources. éj:b
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SSIVT - IV Measurement System
MULTIPLEXING DEVICES

Automatic Multiplexing Operation

With a Sciencetech IV-MUX device or SCC-MUX device plus a modular switch box (model MODQE), Sciencetech’s SciPV-IV

software capabilities are truly unleashed. Operators can choose to perform automatic measurements on up to 8 outputs.
Individual IV measurement files are saved with each IV trace.

Two multiplexers are available to work with the MODQE switchbox:

. SCC-MUX (165-8232) . IV-MUX (175-8202)

Sciencetech’'s SCC-MUX is a customizable multiplexer
designed for small device fabricators and testers. Pixels
are fabricated onto standardized glass substrates and
can be easily mounted into the SCC-MUX device.

Sciencetech’s IV-MUX is an open-frame, general-use

multiplexer. It requires operators to wire device outputs to
a terminal block.

IV-MUX

SCC-MUX

Multiplexing
Use Multiplexer: @ ON ) OFF
Available Qutputs

Select All Clear Selection
Output 1 Output 2 Output 3
Output 4 Output 5 QOutput &
Output 7 Output &
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SSIVT - IV Measurement System
IRRADIANCE MONITOR

Sciencetech SOL-REF-Q, SSIVT-REF and SCI-MO devices can be coupled to the rear panel of the SSIVT SMU and used
as irradiance monitors during IV measurements. Reference devices must be placed in the direct illumination field when
used in continuous irradiance monitoring (known detector) mode. When using a calibrated reference device provided
by Sciencetech with a Sciencetech SSIVT system and SciPV-IV software, the irradiance monitor function is automatically
available.

rradiance Monitoring

Mode : i) None ) Manual @ Known Detector
SOL-REF-Q g | |
Detector ID/5erial no. - SOL-REF-O

Calibration Value {mV/5un) 137 AM1.5G

If an irradiance monitor can't fit into the illumination area, our SciPV-IV software has a solution. A user can still manually
enter the irradiance value using the available ‘Manual” mode.

For SciPV-IV software to calculate cell efficiency, a value for irradiance and device area must be provided.

SOL-REF-Q
SSIVT-REF
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SSIVT - IV Measurement System

TEMPERATURE MONITOR
AND SEQUENCING

When coupling Sciencetech’s continuous IV measurement systems with a thermoelectrically-cooled Sciencetech cell chuck,
such as the SCC-3-TE or SCC-6-TE, device temperature monitoring and sequencing may be performed.

o SciPv 2.15.20 - o X

»

Measurement Conf

/ | w2c BB osmv | [ sseema | E

File Metadata

[ acquistion | Sweep | Protection | Temp | Sources | Din CAUsers\Interal_PTS\Desktop\SG_Test [mm) cor
Cell Chuck etame Test_Curve 2]
Set Point [ 200 <}
Output
Current Temperature [ 4s20c |
[T —— WV Current
equencing
Fe
Use a TEC Sequence o Test_Curve 120,001
®on O oFF 04 - Test_ Curve_125.000
Starting Temperature 20 ¢ Test_Curve_T30_000
’ | ‘ [5 |=TetCuveTsson
Stopping Temperature [5000 *cf Test_Curve_T40_000
- 3] = Test_ Curve 145000
Increment 500 ‘¢’ - Test_Curve_T50_000
Timeout Period 600 s 2| L
Dwell Period ‘ 00 5[ 0
DUT Configuratior ri2
RSP200D | |
25
D Avea (cm) 0426404 3 F1og
£ E
Meas E -
DataSet  Test Curve_T50_000.velat 520 E
Comment ; re ;
Open Circuit Voltage (V)
15
Short Circuit Current (A) | ke
1)
Current Density {Afem?) \ “ni‘,
Aniy
. 1 1
Masimum Power (W) 001 10 \‘\"\ lI'\. Fa
i
Fill Factor (%) 6348 \\\\l“
1 1y
Optimal Voltage (V) 0474 ! ‘,\‘ | WPowsr
- 5] ol r2 = Test_Curve_T20_001
Optimal Current (A) 0036 \ Bttt
Optimal Load (00} == Test_Curve T30 000
~ Test_Curve_T35.000
Series Resistance (Q) 303 o] ro L
Shunt Resistance (0)) 207.31 i

Average Optical Power (W) 0 005 01 015 02 025 03 035 04 045 05 055 06 065

Cell Efficiency (%)

(Above) SciPV-1V Software displaying device temperature monitoring
(Right) SCC-6-TE cell chuck with SCP-2G probe station

Sequencing allows operators to set a range of temperature set points at which IV measurements must be taken. The IV
measurement sequence and temperature settings are completely automatic. Data sets at each temperature set point are
automatically produced and saved.

Jequencing

j 3_T0O_000 2019-02-194:45PM  IVDAT File 3KB

Use a TEC Sequence ) 3_701_000 : VDAT File KB

® ON () OFF 3 3_T02_000 VDAT File 3KB

" mj 3_T03_000 VDAT File 3KB

Starting Temperature | 20 'C e | ]| 3.T04_000 VDAT File s KB

) 3_T05_000 VDAT File 3KB

Stnppmg Tﬂmperﬂture | 50=00 'IC : | | 3_T06_000 VDAT File IKB
Increment 500 *C ‘|
Timeout Periad 600 s -|

Dwell Period | 00 s ‘| O O

O
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SSIVT - IV Measurement System
OPTIONAL ADD-ONS

Upgrades of Hardware and Software

Intended for use with the SSIVT steady-state (continuous) systems. This upgrade includes a
temperature measurement unit wired for RTD devices. The unit connects by USB interface to a

175-9110 (IV-TEMP-C) PC and interfaces with SciPV-IV. SciPV-IV can be configured to read RTDs connected to the
temperature monitor. When the temperature monitor is activated, temperature values are stored
in IV measurement files.

This upgrade includes a temperature measurement unit wired for RTD devices and rack

175-9111 (IV-TEMP-F) mounted. It is intended for use with the SSIVT pulsed (flash) systems. It is designed to couple
directly to PSS system RTD outputs. With this option temperature is recorded in the IV
measurement file with each flash pulse.

Add a preconfigured host PC (560-8002)

Pre-configured, out-of-the-box computer

Get more than just a computer! Our mid-grade PC,
complete with a flat-screen monitor and licensed
Windows software, is pre-installed with all drivers and
fully tested for seamless compatibility — with
Sciencetech equipment.

We provide drivers, hardware, software, cables, and
accessories needed for a smooth setup, ensuring
you're ready to go right out of the box.
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SSIVT - IV Measurement System
ORDERING INFORMATION

SSIVT-C 175-9120 Current-voltage measurement system for continuous solar simulators
SSIVT-F 175-9121 Current-voltage measurement system for flash solar simulators
BI100 166-9001 Load booster system for 200 V, 10 A
BI200 166-9010 Load booster system for 200 V, 20 A
BI1400 166-9011 Load booster system for 200 V, 40 A
BI600 166-9012 Load booster system for 200 V, 60 A
BI80O 166-9013 Load booster system for 200 V, 80 A
SciPV-IV SOFT-0122X IV measurement software
SOL-REF-Q 125-9060 Calibrated monocrystalline silicon reference cell, quartz window
SSIVT-REF 125-9021 SSIVT reference detector
SCI-MO 125-9040 Sciencetech monitor detector assembly
SCC-3-TE 165-8310 3.5" x 3.5" (9 x 9 cm) Solar Cell Chuck, TE Cooled, Vacuum Ready
SCC-6-TE 165-8226 15 x 15 cm (6" x 6") Solar Cell Chuck, TE Cooled, Vacuum Ready
SCC-6-L 165-8300 15 x 15 cm (6" x 6") Solar Cell Chuck, Liquid Cooled, Vacuum Ready
SCC-MUX 165-8232 Solar Cell Chuck with 8-Channel Multiplexer, Uncooled
IV-MUX 175-8202 Open-frame 8-channel multiplexer
IV-TEMP-C 175-9110 Temperature measurement upgrade for continuous IV measurement systems
IV-TEMP-F 175-9111 Temperature measurement upgrade for flash [V measurement systems
UHE-NL-200 166-9029 200 x 200 mm target size, class AAA solar simulator
SciSun-AM1.5G 160-9108 SciSun Solar Simulator, AM1.5G, Class AAA, 50 x 50 mm
130-REC 165-8021 Water Recirculating Cooler 500 W capacity
SCP-4G 165-8214 Probe Station, 4 Probes, Gold Spring Probes
COMP 560-8002 Computer Package
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