
  

 

 

JinkoSolar has solved the issue of partial shading of solar modules with its 
new line of Jinko Eagle MX modules that use cell-string optimizers from 
Maxim Integrated that replace the bypass diode and perform Maximum 
Power Point Tracking (MPPT) at the cell string level.

With conventional solar PV systems (i.e. ones that use central, ‘string’ invert-
ers), mismatch such as shading on even part of one of the modules can 
result in a dramatic drop in power output. This is because shading on one 
module – or even on one solar cell within a solar module – essentially blocks 
the flow of electricity through the rest of that module, not to mention all the 
other modules in the same string. This is often referred to as the ‘weakest 
link’ problem.

Module level Optimizers and Micro-Inverters isolate a module from the rest 
of the string but still have the same issues as a standard module.

Cell-string optimizers replace the bypass diode and perform Maximum 
Power Point Tracking (MPPT) at the cell string level. By replacing each 
diode with an MPPT tracking device, the on-off response to performance 
mismatch is eliminated. Each cell string contributes maximum power 
without interfering with the power production capability of the others. This
enhanced degree of flexibility leads to increased energy production, 
eliminating collateral performance loss due to module mismatch, degra-
dation, soiling, localized shading, and row shading loss mechanisms.

Mismatch and the problem with the 
weakest link

Jinko Eagle MX 
- Cell String 
Optimization



 

 

 

 

Bypass diodes are a crude yet effective way of preventing system-wide production loss in the face of large 
mismatch. Jinko points out that bypass diodes have been a limiting factor on module performance for years 
as they can cause modules to suffer from power degradation over time due to shading, soiling and other 
sources of mismatch. Furthermore, these issues can limit system capacity due to row-to-row shading. By replac-
ing bypass diodes in the module, hot spots are eliminated and long term degradation at both the system and 
module level is reduced.

Eliminate hot spots with Eagle MX enabled modules.

Conventional Module  Eagle MX-Enabled Module

Unoptimized: Sinks to the level of the 
weakest module

Module level Optimizers and Micro-Inverters: 
Shaded cell strings are still bypassed

Jinko Eagle MX Optimization: Harvest 
all available energy at the cell-string level



 

With cell string optimization, the on-off response to performance mismatch is eliminated. Each cell string contributes 
maximum power without interfering with the power production capability of the others. This enhanced degree of 
flexibility leads to increased energy production, eliminating collateral performance loss due to module mismatch, 
degradation, soiling, localized shading, and row shading loss mechanisms.

The Eagle MX module keeps installer options open. Installers can mix and match module orientations, power ratings, 
and use unequal string lengths in parallel. Each individual optimizer seamlessly and transparently determines the 
appropriate operating condition needed to deliver maximum power from the cell-string input, while any string 
inverter (Fronius, SMA, ABB, Sungrow, etc) determines the string-level operational ‘sweet spot’ to maximise output.

By replacing bypass diodes in the module, hot spots are eliminated and long term degradation at both the system 
and module level is reduced.

Greater design flexibility, ease of installation 
and triple optimization in each module!

Designers can take advantage of this technology to produce more energy and simplify the design for complex roof-
tops – all while continuing to use preferred inverter and balance of system (BOS) components. Installers will appreciate 
the fact that there is no change to their existing installation and commissioning process; meaning no additional labor 
steps or installation headaches associated with traditional MLPE products.

  

East and West modules
= +12% energy increase 

10 modules in parallel with 12 modules
= +5% energy increase



 

 

 

Lower upfront 
equipment 
cost,higher 
energy harvest, 
and lower 
electricity prices 
and lowest cost 
Optimization for 
customers.

Cost

Performance

Flexibility Simplicity

No Training
No additional 
hardware
Installs like a 
standard module
Challenged rooftops 
- no problem!

Expect 4-30% 
performance gains 
on top of 
traditional 
optimizers.

Mix and match 
module orienta-
tions, module 
powers, unequal 
string lengths

Jinko Eagle MX - Optimizing Solar 
- One Cell String At A Time:


