Type VK-PA-Pico
(Ver. 5)

PV Power Analyzer

For Pico Ampere Range |-V Tracing and
Pico Watt Range Maximum Power Point Tracking (MPPT)

PV Power Analyzer

Specifications

Measurement Range  Voltage: +10V N —
Current: Max. 5 mA, Min. 10 pA S ey S P R T =i

Current Measuring 15 mA (resolution 160 nA)

Ranges 12.5 mA (resolution 80 nA)
11.25 mA (resolution 40 nA)
+600 PA (resolution 20 nA)
+300 pA (resolution 10 nA)
1120 pA (resolution 4 nA)
+60 YA (resolution 2 nA)
+30 pA (resolution 1 nA)
+15 pA (resolution 500 pA)
+7 WA (resolution 250 pA)
+3.5 YA (resolution 100 pA)
+1.8 PA (resolution 60 pA)

+900 nA (resolution 30 pA)
+450 nA (resolution 15 pA)
1230 nA (resolution 7 pA)
1115 nA (resolution 4 pA)
155 nA (resolution 2 pA)
135 nA (resolution 1 pA)
118 nA (resolution 0.6 pA)
19 nA (resolution 0.3 pA)
14 nA (resolution 0.1 pA)
12 nA (resolution 70 fA)
11 nA (resolution 35 fA)
1600 pA (resolution 17 fA)
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User Interface and
Data Collection

Computer software is provided for control of all the functions
and data logging. Measurement data can be saved as a text file
and directly plotted on ®Microsoft Excel graph. (Windows
based PC required)

Communication usB

Power Requirement 100 VAC (50-60 Hz)

Dimensions, Weight 210 mm (W) x 350 mm (D) x 88 mm (H), 3.0 kg

Pico Ammeter

In this mode, analyzer works as an Ideal ammeter (voltage drop < 5 pV) to
measure short circuit current of solar cell.

Potentiostat

|| i i [ ko R

In this mode, analyzer measures current under a constant voltage given by user. L7
Voltage, Current, Power or Resistance is displayed onscreen. It is also possible to i
plot those parameters against time.

eitngs [V

1-V Tracer Dita Plo Method

Adarent LY START CAN & Live

Ater Colecting A Dste
In this mode, user can select START, END, and STEP voltages and scan condition
(desired scan speed, scan time, or holding time). Analyzer plots current and power
vs. voltage curves. Calculated results include V., I, Jso, Proaxs Vingpr | mpps FFs R
Rstr Nactivear @Nd Ngeon - Advanced I-V option allows to set initial, middle, and end
point holding times. Also plots | vs. t transient curve for all data points and/or
under a selected fixed voltage.
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Maximum Power Point Tracking (MPPT)

In this mode, analyzer acts like the best load for solar cell to extract maximum
power and keep tracking MPP continuously. Plots the P, ,Vi,0 » Imp @nd
Efficiency vs. time curves and also displays current/power vs. voltage plots.
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PV Power Analyzer vk-rarico

Screenshots of Control Software (Ve r. 5)

" WE-PA-Pico PV Pewwer Analyper - C\Users\01\Desitop\ IV Data\My Cell IV Data R0173)
Presammeter | Potertostat ||y Traoer | M#ET | 2 Cunorant 1 | Dot Save Cptons | snatyser Seangy | Heo

Picoammeter | Potormoman | 1V Tracer | M1 | 2 udrant 1V | Data Save Covons | Anatvzer Seangs | Heo

Picoammeter Potentiostat
To Measure Short Circuit Current (tsc) of the Solar Cell Set Constant Voltage Across Solar Cell and Measure Current
{Max. 5 mA. Min. | pA) (Set Vohage Range £3 V with upto 1 gV resolution)
{Curront Moas. Range +5 mAwith upto 01 pA resolution)

Status

o Sense LO Sense Hi Yo o Seme LO

Jl 5POLaboratory, e, IAPAN

5P Laboratony, inc, IAPAN

MPP Tenchang Teme : [0788 3 Sean Speed : (153 miis

Shabus Feady Scan Tene: (0788 Scan Speed : |153 mVis I Shabus Feady
1% VK-PA-Pico PV Power Analyzer - C:\Users\01\Desktop\IV Data\My Cell IV Data (00176) =} = b3 e Poer Paint Tracking View ==
[P Fatentiostat | |V Tracer | MPPT | 4 Quadrant |V | Data Save Options | Analyzer Settings | Help |
Power and Current vs. Voltage
Maximum Power vs. Time
1.408; 1.60E-7
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% 600E-081 MPPT Advanced Settings 4.00E(84 lames
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o
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4.00E-08 l/'i\\ v 2 00518 |2 00E-8
2 D0DE-D& 0.2 MPP Searching Start Direction : Forward @ Reverse 0.00te : . . — 0.00E0
—— Pmax ——\mpp —— Impp —— Totsl Energy MPP Searching Start Voktage © 1380 mV 022 053 0.85 117
0.00E00 - - : - 0.0 MPP Searching AV 2 L . V““\fpgg (Vl .
—— Power [mW) ow C:
0.0 50 10.0 15.0 200 T 5 n | Dok
; alues
Time (s) Tracking Delay Time © 100 ms
Plot Data Interval 2 s MPPT Advanced Settings Display
play Larap! PRING Active Area of the Cell 0.1000 cm? V| Power Curve Parth
© Pmax, Vimpp, Impp @ Manual K efficiency drops below  1.000 % Incident Light Intensity : 10 mW/em? /] Current Curve Parth
Efficiency Automatically after 600 min I MPP cumrent drops 0100 mA Starting Point Holding Time : 1000 = Zoom
Auto Range
V| Auto Save Dataon Every 2 min Total Energy When total energy 10.0 mWh 20 Mo Gonla |
20 Auto Scale
Status Ready < MPP Tracking Time: [00:00:00  Scan Speed: [153 mV/s

[ VK-PA-Pico PV Power Analyzer - C:\Users\01\Desktop\IV Data\My Cell IV Data (00181) == =]
| Picoammeter | Potertiostat | 1V Tracer [ MPPT | 4 Quadrant 1V | Data Save Options | Analyzer Settings | Help |
IV Curve Parameters
L I1-V Curve Scan Stat Voltage 500 mv
Scan End Voltage : 1450 mV
Scan Step Value 20 mv
Retention (Holding) Time 10 ms )
Scan Speed : 64 m/s

4E-07 -
| Current Range

| 450 A (resolution 15p4) Puto

| Scaning Method

g
5 2E-07 ( @ From Start Voliage to Fnd Voliage
g |
[ Scan 2  Cycles
|
#u
.‘I Data Plotting Method
| —8 | | ; ; | ; ; .'F @ Live After Callecting All Data
15 0.3 0.1 0.1 03 05 0.7 0.9 1 1.3/
/
/,r’
[ START CANCEL
= Voltage (V)

Status Ready I Scan Time:|34.745s  Scan Speed: |056 mV/s
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ExXcel
All the graphs and data can be saved
in a Microsoft Excel Workbook.

PV Power Analyzer

Screenshots of Control Software

VK-PA-Pico
(Ver. 5)

[% VK-PA-Pico PV Power Analyzer - ChUsers\01\Desktop\IV Data'My Cell IV Data (00181)

e = f=]

| Picoammeter | Potertiostat | |V Tracer | MFPPT | 4 Quadrant |—\|’| Data Save Options |.Pnalyzer Settings | Help |

PV Analyzer Diata Saving Folder :
CAUsers\ 01\ DesktopV Data

Brows

File: name suffic

(00182)

Data File Name : || Genarate Automatically

My Cell IV Data

Comment :

- -

m |

[ Save as b file (This text file can be opened with Notepad or WardPad)
Save as csv file (This comma separated values file can be open with Excel)
Save as Microsoft Bxcel file

(") Save each curve in a separate Excel file
@ Save curves in a same Excel file untill | close the file

[ Live Update Excel Graph

User Settings

l Save My Settings l

l

Load My Settings l

Save User Settings

‘I Status Ready

| Scan Time: (347455 Scan Speed : 056 mV/s

Ii VK-PA-Pico PV Power Analyzer

o E=]

| Picoammeter I Potertiostat | |-V Tracer I MPPT | 4 Quadrant |-V I Diata Save Options | Analyzer Settings | Help |

Set Wto Read | Timing Diagram

250 ms 250 ms 60 ms V3
Fiter Settling Time
W2 f| User Given Retention (Holding) Time || ADC Settling Time
T
V1 _t ¢ t=T
Set MNew V ADC Start Read land V

Communication Port Measuring Range Averaging |:| Allow Calibration Modification
coMz7 - [] Automatically Select The Best Range M o R e T Er e T EreRn T e
Voltage : £2.5 V (resolution 80 pV) - 50 R10 470
Rga Read
Curmrert : #450 nA {resolution 15 pA) - ADC Corversion Time R 676190
R 075 6N
Conectedto PV 20ms - 1EdlE 5L Wiite
T ) [
- s | Read Set
[[] Auto comect set point offset when taking |-V [ ] [ ~ P
EEPROM

DAL Vel 4105.8
Set Vito Read Time (T ): 161 ms o —
DA e 2
Emor Reporting : DAC2 e 0

2.5V 2.5V 0
= Read Zero Codes
and Effective R Aute Comect Offset
Status Ready | 5can Tirme: | 0.000 s Scan Speed: |000 mV/s
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PV Power Analyzer

VK-PA-Pico
(Ver. 5)

VK-PA-Pico Detailed Electrical Specifications

Measuring Range

Specifications of A/D Converters

Voltage Measuring Ranges

Current Measuring Ranges

PV Power Analyzer

Voltage: £10 V
Current: £5 mA

Resolution: 16 Bit

Integral Nonlinearity: £0.0003%

Utilize on-chip digital calibration to eliminate offset and gain errors.

+10 V (resolution 0.3 mV)
15 V (resolution 0.15 mV)
+2.5 V (resolution 80 pV)
+1.25 V (resolution 40 pV)
10.625 V (resolution 20 uV)
+300 mV (resolution 10 uV)
+150 mV (resolution 5 pV)
+80 mV (resolution 2 pV)

15 mA (resolution 160 nA)
+2.5 mA (resolution 80 nA)
+1.25 mA (resolution 40 nA)
+600 PA (resolution 20 nA)
+300 WA (resolution 10 nA)
+120 pA (resolution 4 nA)
160 PA (resolution 2 nA)
130 pA (resolution 1 nA)
+15 pA (resolution 500 pA)
17 YA (resolution 250 pA)
+3.5 WA (resolution 100 pA)
+1.8 PA (resolution 60 pA)

SPD Laboratory, Inc.

1900 nA (resolution 30 pA)
+450 nA (resolution 15 pA)
1230 nA (resolution 7 pA)
$115 nA (resolution 4 pA)
155 nA (resolution 2 pA)
135 nA (resolution 1 pA)
+18 nA (resolution 0.6 pA)
19 nA (resolution 0.3 pA)
14 nA (resolution 0.1 pA)
+2 nA (resolution 70 fA)

+1 nA (resolution 35 fA)
1600 pA (resolution 17 fA)
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