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Safety Symbols

The following symbols are used in this manual to prevent accidents which
may occur as result of incorrect use of the instrument.

Denotes a sentence regarding a safety warning or note.
Read the sentence carefully to ensure safe and correct use.

Denotes a prohibited operation.
The operation must never been performed.

Denotes an instruction.
The instruction must be strictly adhered to.

Denotes a prohibited operation.
Never disassemble the instrument.
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Notes on this Manual

* No part of this manual may be reproduced without permission.

» Contents of this manual may be subject to change without notice.

* We have done our best to ensure all information in this manual is accurate
and up-to-date. If you notice anything that needs to be brought to our
attention, including unclear description, an error and an omission, contact
the nearest KONICA MINOLTA SENSING-authorized service facility.

* Please note that, nevertheless, we assume no responsibility
for results of using the instrument.



/\ SAFETY PRECAUTIONS

» To ensure correct use of this instrument, read the following points
carefully and adhere to them. After you have read this manual, keep it in
a safe place where it can be referred to anytime a question arises.

A WARN ING (Failure to adhere to the following points may result in death or serious injury.)

\

Do not use the instrument
in places where flammable
or combustible gases
(gasoline etc.) are present.
Doing so may cause a fire.

®

Do not disassemble or modify
the instrument or the AC
adapter. Doing so may cause
a fire or electric shock.

\

Take special care not to allow
liquid or metal objects to enter the
instrument. Doing so may cause
a fire or electric shock. Should
liquid or metal objects enter the
instrument, contact the nearest
KONICA MINOLTA SENSING-
authorized service facility.

\

Do not put the instrument on a
fire, charge it, short-circuit it, or
heat it. Doing so may cause an
explosion or heat generation,
resulting in fire or injury.

The instrument should not
be operated if it is damaged,
or if smoke or odd smells
occur. Doing so may cause
a fire. In such situations,
contact the nearest KONICA
MINOLTA SENSING-
authorized service facility.

CAUTION

(Falling to adhere to the following points may result in injury or damage to the
instrument or other property.)

e b

Be sure to use the Connector for I-V Measurement (male) included in
our standard accessories and connect cables correctly in accordance
with the pin arrangement on the receptacle. Failure to use the designated
receptacle or application of an incorrect voltage may result in damage
to the instrument or the Bias power supply , a fire or an electric shock.

E1




Introduction

Thank you for purchasing the AK-100/110/200.
This product includes the filtered Si reference cell (AK-100/110) and the reference cell
(AK-200), which are used to adjust the amount of irradiation from a solar simulator.

<Notes on Use>

Be sure to use this instrument properly. Use of this instrument in ways other than
described in this instruction manual may result in a personal injury, an electric shock or
damage to the instrument.

<Operating Environment>

e Use the AK-100/110/200 at an ambient temperature between 20°C and 30°C and
relative humidity below 65% with no condensation. Be sure to use the instrument
within this range. Do not use it in areas of rapid temperature changes.

¢ Do not leave the AK-100/110/200 near sources of heat, such as
stoves etc. The internal temperature of the instrument may become
much higher than the ambient temperature in such cases.

* Do not use the AK-100/110/200 in areas where dust, cigarette smoke or chemical

E gases are present. Doing so may cause deterioration in performance or a breakdown.

e The AK-100/110/200 is not water- or splash-proof. Do not use the instrument in areas

where it may be exposed to rain or water.

<System>

* Do not subject the AK-100/110/200 to strong impact or vibration. Doing so may cause
deterioration in performance or a breakdown.

* Do not put a label or a sticker on the top/bottom surfaces of the AK-100/110/200.
Doing so may interfere with accurate measurement.
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<Notes on Storage>

The AK-100/110/200 should be stored in an ambient temperature between 15°C
and 30°C and relative humidity between 30% and 75%, with no condensation.

Do not store the instrument in a place where an undesirable high temperature

or humidity may be reached, the temperature may drop below freezing, or

a sudden temperature change or condensation may occur. If being stored

under such conditions, a breakdown may result. It is safer to store the

instrument about an ambient temperature of 20°C with a desiccant.

Accurate measurement may be impossible if the cover glass is dirty

or has dust particles on it. Protect the cover glass with the included

Protection Plate PV-A03 whenever the AK-100/110/200 is not used.

Use the included Storage Case PV-A01 for long-term storage or carrying of

the AK-100/110/200.

Do not leave the AK-100/110/200 inside a car such as in the cabinet or trunk.
Otherwise, the temperature and/or humidity may exceed the allowable range

for storage during midsummer or midwinter, resulting in a breakdown.

Do not store the AK-100/110/200 in areas where dust, cigarette smoke or chemical
gases are present. Doing so may cause deterioration in performance or a breakdown.

<Notes on Cleaning>

If the AK-100/110/200 becomes dirty, wipe it with a soft, clean dry cloth. Never use sol-
vents such as thinner or benzene.

Do not touch the cover glass by hand, scratch it or make it dirty. Use a blower to
remove dirt and dust from the cover glass. If it is so dirty that dirt cannot be removed
with a blower, contact a KONICA MINOLTA SENSING-authorized service facility.
Should the AK-100/110/200 break down, do not try to disassemble and repair it by

yourself. Contact a KONICA MINOLTA SENSING-authorized service facility.

<Disposal Method>

When disposing of used instrument, insulate the terminals with insulating tape etc. If
the terminals of the instrument come into contact with metal objects, heat generation,
explosion or fire may result.

Make sure that the AK-100/110/200 and its accessories are either disposed

of or recycled correctly in accordance with local laws and regulations.

E3



Contents

SAFETY PRECAUTIONS - ittt E1
INtrodUcCtion - - v E2
<NOLES ON USE> -+ ovnrriiiiiiiiiii i E2
<Operating ENvironment> «-««voovveiiiiiinii E2
<EYSIEM> eveeiie E2
<Notes on Storage> ............................................................... E3
<Notes on Cleaning>:--- - eeeeriiiiiii E3
<Disposal Method> --veeeeeiiiiii E3
Included ACCESSOII@S - - -rvrrrrrrriiiii i, E5
System Configuration ............................................................... E6
Names and Functions of Parts:-------+ooeviiiiii E7
Installation and Connection «-----s-veverriiii ES
Connection Diagram ............................................................... E8

Connection of the AK-100/110/200
with the Peltier Controller «-«-ceeeermmmiiiiea E9

Connection of the AK-100/110/200 with the Bias power supply --- E10
Placement of the AK-100/110/200

in Relation to the Solar Simulator------«-cvevereiiiiiiii E11
Adjustment of the Amount of Irradiation from the Solar Simulator----- E11
Appendix .................................................................................. E12
1=V MEASUIEIMENT -+ e rrrrrrrrernerneiriiii i eaeaaeaaas E12
Spectra| Response Mismatch Error---«--ceeveveeii E12
Specifications .......................................................................... E14
Dimension Diagram ................................................................. E15

E4



Included Accessories

Connector for |-V Measurement
(male) PV-A02

M4 screws (4 pcs.)

Hexagon socket head cap screws
M4 x 10 mm

9999

(
@

Protection Plate PV-A03

Storage Case PV-A01

ES



System Configuration

Solar simulator

Connector for Connector for
I-V Measurement |-V Measurement
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M4 screws (4 pcs.)
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Names and Functions of Parts

AK-100/110

Center position
of the cell

Cover glass

Optical filter

Connector for
|-V Measurement (female)

Y Cell surface
: g position

Connector for
temperature measurement

1 v
[ i ] £
I

AK-200

Center position
of the cell

Cover glass

Tapped holes /

(4 locations)
%

Y Il surf:

T N ggsit?:n ace Connector for

| Oy I-V Measurement (female)
: * : f Connector for

temperature measurement
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Installation and Connection

[Annotation]

* Be sure to turn OFF the power of each instruments before connecting them.

* Make sure that the connector plug is oriented correctly and connected securely.

* Do not touch the connector terminals, make them dirty or apply a strong force on them.

* When connecting/disconnecting the cable, be sure to hold the connector plug. Do not pull on
or forcibly bend the cable. Otherwise, wire breakage may resuilt.

* Make sure that the cable has sufficient length. Putting tension on the cable may cause
connection failure or wire breakage.

Connection Diagram

Solar simulator

Connector for Connector for
I-V Measurement (female) — |-V Measurement (male) PV-A02
)
(7 10 ‘m
) 0]

Connector for Connecting Cable
temperature measurement

- D -
0, =
HHHHHHHHHHHHHHHHHHHHHHHHHﬁ} . / \
p—
| & | > \ I e v @CJ
- =

Temperature
Control Stage Peltier Controller Bias power supply
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Connection of the AK-100/110/200 with the Peltier Controller

Peltier Controller is needed to ensure that the standard test condition (STC) is met.
[Note /STC is defined as AM (air mass) 1.5, which means that the travel distance of sunlight through the
atmosphere is 1.5 times longer than that for vertical incidence, 1.0kW/m’ irradiance, and 25+/- 2°C cell
temperature.

1 Secure the AK-100/110/200
to the Peltier Controller.
[Note /Use the four M4 screwss to secure

the AK-100/110/200 in order to ensure its
temperature stability.

Connector for temperature
measurement

Connecting

Cabl
2 Connect the connector for anie

temperature measurement of the AK-
100/110/200 to the Peltier Controller.

M4 screws

AK-100/110/200 connector for
temperature measurement is the LEMO
connector manufactured in accordance with
WPVS (World Photovoltaic Scale).

The following shows the pin
arrangement on the LEMO connector and the
connection diagram.

2 1

—
<
<

5

3 —
~—

\AAAS

PT100Q

——

3 4

3 Connect the connectors of connecting
cables to the Temperature Control
Stage and the Peltier Controller.

Temperature Peltier Controller
Control Stage

E9



Connection of the AK-100/110/200
with the Bias power supply

1 Connect cables to the Connector for |-V
Measurement (male) PV-AQ2.
* The figure below shows the pin arrangement

on the Connector for I-V Measurement (male)
PV-A02 and the connection diagram.

:ﬁmgi Function

©) Voltage ©

@) Voltage P

® Current @

@ Current ©
[Annotation]

* Connect cables correctly in accordance with
the pin arrangement on the receptacle and
the connection diagram. Failure to do so may
result in a breakdown or an adjustment failure.

O
2

2 Plug the Connector for |-V

Measurement (female) into the
Connector for I-V Measurement (male).

E10
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Placement of the AK-100/110/200
in Relation to the Solar Simulator

1

Adjust the position of the AK-
100/110/200 in relation to the solar
simulator so that the center position
of the cell coincides with the optical
axis of the solar simulator.

Irradiance is detected at the receiving
surface of the cell (AK-100/110/200)

as shown in the figure right. Adjust the
distance between the receiving surface
of the cell and the solar simulator

to detect a desired irradiance.

The cell position on the X, Y and Z axes
in relation to the solar simulator, which is obtained
by the above adjustment, should coincide with the

position of the solar cell whose performance is to
be measured using the solar simulator.

*No optical filter for the AK-200

T Solar simulator
In the Z ‘
In the X dlrectlonI oy Y
direction (;‘ e !
irection
~[>% |
< s > |
‘ \. ‘ 2
| Detection
distance
Cover glass ‘
|
Optical filter ‘
Cell surface =
position ¥
\
I

Cell

Adjustment of the Amount of Irradiation from the Solar Simulator

Turn on the lamp of the solar simulator, power on the Bias power supply , and turn on the

Peltier Controller.

Use the Peltier Controller to set the cell temperature at 25°C, a temperature specified in

the STC.

Use the Bias power supply to

| Solar simulator ”

4 Adjust the amount of irradiation

measure the short circuit current
Isc of the AK-100/110/200.

Adjust the amount of irradiation
from the solar simulator so
that the short circuit current
value obtained in step 3

Bias power supply
50.00 mA |OF

-

1 3 Measure the short
circuit current Isc

above is identical to the short
circuit current value of the AK-
100/110/200 that has been
calibrated by an accredited

2 G

= 2 Set the cell
temp. at 25°C

calibration laboratory.
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Appendix

I-V Measurement

I-V measurement (i.e. solar cell performance evaluation) can be

made with the same configuration as the one used for the adjustment

of the amount of irradiation from the solar simulator. (See P. E11.)

1 With the adjustment of the amount of irradiation from the solar simulator having
already been made, position a to-be-evaluated (measured) solar cell at the position
where the filtered Si reference / reference cell was placed, and use the Peltier
Controller to set the cell temperature at 25°C, a temperature specified in the STC.

2 Use the Bias power supply to measure the short circuit
current Isc of the measured solar cell.

3 Increase the voltage supplied from the Bias power supply to the measured
solar cell, and measure the open circuit voltage Voc at zero current.

Conversion efficiency of the solar cell can be determined from the |-V characteristics (I-V

curve) obtained. o e
I-V characteristics pen circuit voltage [Voc]

160 !
140
120 ™~

100
80 \
60 \\ ‘

40
20
0

<Short circuit current [Isc]

Current

|
Lo
i
|
|
I
|
|
|
'
|
i
I
T

0.0 0.2 0.4 0.6
Voltage

Spectral Response Mismatch Error

In adjusting the amount of irradiation from the solar simulator, use the filtered Si reference
/ reference cell which has the same relative spectral sensitivity as the solar cell whose
performance is to be measured.

Relative spectral sensitivity of AK-100 ==== Target Relative spectral sensitivity of AK-110 ==== Target
100% /\ =— AK-100 100% f\ — AK-110
80% / \ 80% / \
60% / \ 60% / \
40% / \ 40% / \
20% 20%
3 J A
2 il PR

0% P R 0% AT R
300 500 700 900 1100 300 500 700 900 1100
Wave length [nm] Wave length [nm]
AK-100: Multi-junction a-Si solar cell AK-110: Multi-junction pc-Si solar cell
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Relative spectral sensitivity of AK-200 ﬂl
00%

e \
o

20% /
/ P B R RS

300 500 700 900 1100
Wave length [nm]

0%

AK-200: crystal solar cell

Spectral response mismatch error occurs when the spectral distribution of solar simulator
differs from reference solar spectral distribution, or when the spectral response of
reference solar cell differs from that of measured solar cell. Therefore, in calibrating the
solar simulator using the AK-100/110/200, the error must be corrected. The spectral
response mismatch error (MM) can be obtained using the following equation:

J Eref(M)dSref(h)di * J Emes(r)d*Smes(L)d)
~ J Emes(\)dSref(A)d) * J Eref(M)d*Smes(L)d)

Eref(h) : The reference solar spectral distribution

Emes()) : The solar simulator spectral distribution

Sref(h) : Spectral distribution of reference solar cell (AK-100/110/200)
Smes(A) : Spectral response of measured cell

The short-circuit current [Isc] of the measured solar cell can be corrected using the
following equation based on the above spectral response mismatch error (MM).

Iscref
Isc=——F——
MM + 1

Iscref: Short circuit current of the reference solar cell (AK-100/110/200) that has
been calibrated by an accredited calibration laboratory

An unsophisticated program for obtaining the spectral response mismatch

error is available on our website. You can download it for use.
http://konicaminolta.jp/instruments/products/solar_battery/index.html

(The URL provided here may be subject to change for unforeseen reasons without notice.)
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Specifications

AK-100 AK-110

Japanese Industrial Standards

Complied with JIS C 8941:2009

Spectral response mismatch error *'

1% 1%

Short circuit current Isc
(at a temperature of 25 +/- 1°C)

40 mA or greater 10 mA or greater

Performance | Light receiving area 20 x 20 mm
Aperture area 47 x 47 mm
FOV 160°
FF 60% or greater 55% or greater
Temperature sensor PT-100
Connector/ -
Sensor Connector for |-V Measurement | JIS-compliant Cannon XLR connector

Connector for temperature measurement

WPVS-compliant LEMO connector

| Operating temperature/humidity range
Reliability

20 to 30°C; relative humidity 65% or less

Storage temperature/humidity range

15 to 30°C; relative humidity 30% to 75% with no condensation

Secondary reference cell

Available at National Institute of Advanced Industrial

LS calibration Science and Technology (AIST)
Size 120 (W)x 90 (D) x 21.5 (H) mm
Weight 600 g

Included Accessories

Storage Case PV-A01, M4 screws (4 pcs.), Connector for
I-V Measurement (male) PV-A02, Protection Plate PV-A03

*1 Spectral response mismatch error was evaluated based on our measurement criteria.

AK-200

Japanese Industrial Standards

Complied with JIS C 8910:2001

Short circuit current Isc
(at a temperature of 25 +/- 1°C)

100 mA or greater

Light receiving area 20 x 20 mm
Performance Aperture area 47 x 47 mm

FOV 160°

FF 60% or greater

Temperature sensor PT-100

Connector/

Connector for |-V Measurement
Sensor

JIS-compliant Cannon XLR connector

Connector for temperature measurement

WPVS-compliant LEMO connector

Operating temperature/humidity range

20 to 30°C; relative humidity 65% or less

Reliability =
Storage temperature/humidity range

15 to 30°C; relative humidity 30% to 75% with no condensation

Secondary reference cell

Available at National Institute of Advanced Industrial

allarziter calibration Science and Technology (AIST)
Size 120 (W)x 90 (D) x 21.5 (H) mm
Weight 600 g

Included Accessories

Storage Case PV-A01, M4 screws (4 pcs.), Connector for
I-V Measurement (male) PV-A02, Protection Plate PV-A03
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Dimension Diagram
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FF 60%U |55% LLE
SBESAIE AR PT-100
wee |V EIERIRSY XLRBF v /> 755 (JIS #40)
BEAERIRYY LEMO J%% % (WPVS #4iL)
— R R 20 ~ 30°C. HEXHEE 65% M
RS REEEE 15~ 30°C. #EXHRE 30 ~ 75% / EELAWT &
IE ZREERIE I ITBUE AN EERME ST IC TREE
KES 120 (@) x 90 (B&17) x 21.5 (HFE) mm
HE 600 g
EENES RET—X PV-A01, M4l (47%).

FVAIERAL 75 PV-A02, {R&#ixk PV-A03

1 AR NVZ ANy FRER. HBEHREG TR

AK-200
g JISC 8910 : 2001 (%L
fEHEEM Isc (25 + 1°CLBLA) (100 mA Bl E
ROLEE 20 x 20 mm
TERE A O BREE 47 x 47 mm
FOV 160 &
IR 60% U £
SREDRIE Atk itER PT-100
HERE -VRIERIRY Y XLR&Fx+v /750 (JIS #HL)
BEAERIRVY LEMO dx7 4 (WPVS #£41)
-, R R E & 20 ~ 30°C. #ExEE 65% T
RERTESHE 15~ 30°C. HMEE 30 ~75% / EBE LGV &
BIE | ZREHERIE I TBUE NEESERAMTH S FRATIC ThTRE
RES 120 (18) x 90 (8&f7) x 21.5 (HE) mm
BE 600 g
EENES BB —Z PV-AOT. M4 QU (4X).

FVAIERL 75 PV-A02, {R&#tk PV-A03
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