
PV Modules technical specifications

This technical sheet provides:
• Details on the appearance of different PV modules
• Sample PV module datasheet and highlight of important parameters
• Details on how PV cells are connected to form a PV module
• An understanding of the effect of different cell connection configurations on electrical 
parameters
• How PV modules can be connected together to form a PV system
• An understanding of the scalability/modularity of PV systems
• An explanation of how PV module efficiency relates to surface area required for a certain 
output

1. PV Modules
Photovoltaic modules are composed of PV cells connected in series and/or parallel to 
obtain the desired power output of the module. This section provides some examples of PV 
modules currently on the market. Currently, thousands of different module models with 
different technologies are available. Selecting the correct module for a system is a major 
decision and it is important to get it right. Mistakes can be expensive! The choice should not 
only be a function of the cost, but also of quality, performance, efficiency, electric 
parameters (e.g.  I-V curve) and the environment in which the modules will be installed.

2. PV modules datasheet
Before selecting a PV module, the module datasheet should be carefully consulted. This will 
contain all relevant specifications, both electrical and mechanical.  The international 
standard EN  50380: 
Datasheets and Nameplate Information for Photovoltaic Modules specify what information 
a module datasheet should provide.

This includes:
•The electrical parameters (VOC, VMPP, ISC, IMPP, maximum system voltage and    
temperature coefficients) at STC
• The peak power, measured in Watt-peak (Wp), at STC
• The module I-V curve at STC
• Tolerances
• Reverse current values (for series fusing requirements)
• Cell type and number of cells
• Module efficiency at STC
• The module dimensions and weight
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• Information on junction boxes, diodes and cable connectors 
• Module frame details
• Earthing/grounding requirements if any
• Standards and certification information

Figure 1: Sample PV module datasheet



3. PV modules configuration

PV cells can be connected in series, in parallel or in series-parallel, depending on the system 
voltage requirements.
If PV cells are connected in series, the total voltage is equal to the sum of all cell voltages. The 
total current remains that of one single cell. The I-V curves of each cell ‘stack up’ on the 
voltage axis. 
If PV cells are connected in parallel, the total voltage remains that of a single cell, but the total 
current is equal to the sum of all cell currents. The I-V curves of each cell ‘stack up’ on the 
current axis. 
The electrical parameters VOC, VMPP, ISC and IMPP can be calculated based on the 
combination of parallel and series connections of cells. They are also provided in the 
datasheet and on the PV module nameplate.

Example: 



4. PV array configuration

Similar to the PV cells, PV modules can also be connected in series, in parallel or in 
series-parallel, depending on the system voltage requirements as determined, for example, by 
the inverter. 
When PV modules are connected in series-parallel, the total voltage is equal to the sum of all 
modules voltages in one series string, and the total current is equal to the sum of all string 
currents in parallel connection. If different modules with different electrical characteristics are 
connected in a system, the current will be set by the module with the lowest current in that 
particular string.
Likewise, the voltage will be set by the module with the lowest voltage in the parallel strings. 
Therefore, only modules with similar I-V curves should be connected together in a PV array to 
avoid unnecessary power losses.
The electrical parameters of the PV array must match the requirements of the inverter. The PV 
array’s voltage, current and power must not surpass the inverter limitations under any 
operating conditions. 
A PV system can be made up of several arrays connected either to several inverters or to only 
one central inverter. Since the configuration is modular, more PV modules and inverters can 
be added to the system at a later date provided that there is sufficient capacity and that grid 
connection conditions allow higher power injection to the grid.

Contact us today to get the best possible designs of your prospect solar plant at your 
facility.

www.circuitenergy.ca
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