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Chance of showers: PHOTON Lab put solar connectors under ultraviolet light for 500 hours – with rainstorms falling for 15 minutes out of every 2 hours. 
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A higher bar
PHOTON Laboratory’s examination of solar connectors 

have been expanded to include tests in the lab’s climate 
chamber; the current products mostly performed well, but 

there were also some dangerous exceptions

This year, PHOTON Laboratory 

gathered 22 models of UL-listed solar 

connectors from around the world to 

run through its battery of tests. The 

level of quality of these products was 

impressive, with 16 of the devices 

rated as »good« by the lab, receiving 

scores of less than 2.5. The test also 

revealed some grave safety fl aws, 

with three candidates failing the 

tests with cumulative scores of 

6. On the positive side, the newly 

added tests in PHOTON Lab’s climate 

chamber showed the connectors to 

be highly durable. There were few 

weak contenders. 

In the ancient days of solar power – 
1998 – our German sister publication 
reported on an emerging phenomena 

among solar manufacturers. With more 
and more frequency, they were offering 
their modules with the cables already 
attached – often even with connectors. 
Eventually, all manufacturers chose 
Multi-Contact AG’s connector system 
from the selection of available devices. 

Those were different times. PHO-
TON’s worldwide solar module survey 
that year totaled 70 products. Of those, 
six were using Multi-Contact’s MC-3 
connectors that had been introduced on 
the market 2 years earlier by the Swit-
zerland-based manufacturer. The others 
came with nothing more than a junction 
box; it was up to the installer to fi gure out 
how to string a system together. 

The market has most certainly 
changed. The current module survey 
(see 2/2011, p. 48) revealed a good 350 
products for the US market – after our 
editors sorted out the low power modules 
and summarized a few product lines. For 
Europe, the survey in our German sister 
publication counted about 850 products. 
Again, six of them were using MC-3 con-
nectors. The connector of old now oc-
cupies a niche. Everything else changed 
with the MC-4, which came out in 2002. 
These products are attached to just about 
half of the modules on the market. 

In contrast to 1998, nearly all modules 
now come with connectors attached. 
And as the market has grown in inter-
vening years – competition has sprung 
up. The MC-4, however, still maintains 
its lead not only in quantity, but also in 
quality. Its design remains the standard 
for most every other manufacturer. As 
long as there is a lack of regulation for 
connector standards, one serious prob-
lem will not be resolved. Multi-Contact 
refuses to uphold its warranty for con-
nectors linked to products from other 
manufacturers. The company is also not 
prepared, offi cially, to help work out a 
standard that could apply to all products. 
Meanwhile MC-4 devices are constantly 
being used with matching connectors 
from other manufacturers in the fi eld. 
In order to look into the potential con-
sequences of this mixing and matching 
of devices on the part of installers, PHO-
TON Lab ran a new series of tests on ran-
dom combinations of plugs and sockets.

Most make the grade 

This isn’t the only new innovation in 
the lab’s connector tests this year. The 
regular tests have been signifi cantly ex-
panded since last year’s series. The 22 
products from around the world in the 
current tests had to endure more hard-
ship than their predecessors. For that 
reason, even though some of the models G
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listed here were also in last year’s tests, the 
results aren’t the same in every case. 

Most notably, it is now possible to 
present qualifi ed information about 
durability, since the connectors were 
subjected to a range of climate and out-
door-exposure simulations. In addition 
to that, the lab once again performed its 
contact resistance and withdrawal force 
tests, in addition to checking out each 
product’s dielectric strength – that is, the 
resistance of its housing. 

The tests required a lot of effort and, 
above all, a great deal of time: up to 1,000 
hours – about 6 weeks – for the durability 
tests. These included dry and damp heat, 
thermal cycling and rain. In combina-
tion with the ever-changing availability 
of products, this is another reason for 
the fact that these tests can only be per-
formed on a selection of the devices avail-
able. The selection should, to the greatest 
degree possible, be representative of the 
range of products currently on the mar-
ket, taking into account connectors from 
lesser-known manufacturers.

The diversity that the lab was looking 
for couldn’t be fully realized this year, 
however. Although the supply shortages 
of 2010 have all but disappeared, some 
products still didn’t make it to the lab 
in time – even though they were ordered 

»

received scores of 2.5 or greater (rating 
them as merely »satisfactory«), which, 
with so many better-performing prod-
ucts out there, calls into question why 
anyone would choose these connectors. 

Only a thin margin separates a score 
of 2.4, which still qualifi es as »good,« 
from a 2.5, which drops down to »satis-
factory.« In order to help improve quality 
among the offerings, our editorial staff 
maintains an open dialog with manufac-
turers to discuss and develop test meth-
ods and criteria. 

Room for interpretation 

The test for insulation resistance is 
a good example of the fact that results 
from even the most carefully run tests 
can leave room for interpretation. Natu-
rally, every solar connector should be 
watertight. Therefore this test is heavily 
weighted in the lab’s ratings. 

The results were scored according to 
the same method used for most of the 
other tests (see article, p. 58): the high-
est possible score was a 1, and the weak 
performers in each test received a low 
score of either 4 or 5. A complete failure 
in critical tests – getting a zero in the case 
of insulation resistance – meant a fi nal 
rating in that test of »unsatisfactory,« 
which is a score of 6. When applied to 
the current tests, this means that Bizlink 
Sunbolts’ PV Connector, which has an 
absurdly high insulation resistance of 
289 gigaohms (GO), got a rating of 1 in 
this test. Going from one extreme to the 
other, the UL-certifi ed Huber+Suhner 
Radox Solar Twist Lock, which has an 
insulation resistance of at 5.81 GO, re-
ceived a rating of 5.

There’s a valid counterpoint to this 
way of scoring devices, though. In prac-
tice, an insulation resistance level of 4 GO 
is considered suffi cient. So the cumula-
tive score of a product that performed 
terribly relative to its competitors in this 
particular test shouldn’t suffer, as long as 
it meets the basic criteria.

in November. 
The connectors that the 

lab was able to test do serve 
as a representative selection 
though. And the results are en-
couraging: over 70 percent of 
the products certifi ed for use 
in North America passed the 
test with cumulative scores 
of less than 2.5 on the lab’s 
scale of 1 to 6, with 1 being 
the highest score and 6 indi-
cating that the device in ques-
tion failed at least one of the 
tests. The highest cumulative 
ratings of 1.7 and 1.9 went, 
respectively, to the precon-
fi gured and confi gurable ver-
sions of the Helios H4 device 
from Amphenol- Tuchel Elec-
tronics GmbH in Heilbronn, 
Germany. Three products G
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Don't try this at home: The test probe 

checks whether users risk electrocu-

tion due to accidental exposure to the 

conductive parts of the connector.

1,000 hours in the oven: PHOTON Lab engineer 

Alexander Bothmann puts connectors in a heating 

chamber, where they will stay for 6 weeks. 
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It’s still worthwhile, however, to keep 
this discussion open. And it’s important 
to note that PHOTON Lab’s tests care-
fully document the criteria used and 
the qualities deemed essential in every 
type of product examined – not only in 
the case of solar connectors. Other cri-
teria, like those determined either by 
legal norms or simply through general 
consensus, won’t necessarily serve as 
benchmarks for the lab.

Safety first 

The lab does make an exception in 
its ratings when it comes to safety risks, 
which, unlike other criteria, lead to a non-
negotiable failing score for the product in 
question. As in the previous example, de-
ficiency in the probe test leads to a cumu-
lative rating of 6, or »unsatisfactory,« if the 
open end of a connector fails to protect 
users from getting zapped by touching it. 
This year, only one product, the CN40-
A0 from Leatec Fine Ceramics, turned out 
to have this fatal flaw. The manufacturer 
points out that TÜV carried out the same 
test, using a test probe with a force of 10 
Newtons (N). PHOTON Lab, however, was 
able to confirm through repeating the test 
that the probe came in contact with the 
conductive part of the connector. It’s true 
that this only happened in one particu-
lar position, but the test criteria are clear: 
conductive contact should not occur un-
der any condition in this test. 

Two more products received »unsatis-
factory« ratings. Both products, from the 
US-based manufacturer Molex Inc., failed 
because the force required to rip the ca-
ble out from its housing (the withdrawal 
force) was less than the force required to 
unplug the connector itself (the release 
force). Even worse, the withdrawal force 
was less than 250 N. This value approxi-
mates the upper limit of the force that a 
strong person could exert by simply pull-
ing. In practice, then, it means that a con-
sumer can tear the cable out of this con-
nector and leave the open end exposed. 
Of course, any reasonable person should 
know that separating a connector by pull-
ing on the cables isn’t a good idea, but an 
electrical component must be made with 

the assumption that sometimes people 
can be pretty unreasonable. 

This failure stands out even more be-
cause all the other products tested by the 
lab were able to meet the criteria. None-
theless there were two other UL-certified 
products that received scores of 5 in this 
test, indicating that they are »flawed,« 
because the force needed to pull out the 
cables was less than that needed to sepa-
rate the connectors. It’s true that it took 
more than 250 N to pull out the cable 
in these products, so it can’t be done by 
hand. With a jolt, however, like some-
one tripping on the connector, the cable 
could be exposed. 

And with that, the biggest problems 
revealed in the tests this year have been 
covered. The fact that only three connec-
tors – just about 11 percent of our world-
wide sample and 14 percent of those avail-
able in North America – had safety issues, 
is of course not a heartening discovery. 
The ratio of test failures due to safety 
concerns has, however, gone down since 
the last time PHOTON Lab ran tests on 
connectors. The decreasing rate of failing 
scores isn’t the only good news, though. 
This round of tests also yielded a higher 
portion of »good« ratings.

And there’s even better news coming 
from the climate chamber. Each and ev-
ery product performed well in the dura-
bility tests that the lab ran there.

Rising cost pressure 

Leaving out the exceptions, most of 
the products proved robust against the 
lab’s tests. The climate tests should add a 
basic sense of how well these products per-
form after a battering from rough weath-
er. The fact that PHOTON Lab found very 
few decreases in quality means that it can 
say, guardedly, that the materials used by 
most manufacturers meet a high stan-
dard of quality. This is indeed the result 
that should have been expected, since 
these manufacturers can fall back on the 
materials that have already proven their 
resilience in other industries. In the auto-
mation or automobile industries – which 
can be credited, more or less, with the 
existence of solar connectors – products 
are alternately frozen and sunburned, 
regularly dampened and from time to 
time downright soaked. 

The high proportion of »good« ratings 
in this year’s tests shows that, in any case, it 
doesn’t take a magic trick to securely con-
nect the DC cables in a solar installation. 
Rather, the biggest challenge for manufac-
turers lies in bringing down production 
costs. Most of them avoid discussing this 
vexing theme, but the data from PHOTON 
Lab’s questionnaire, which accompanied 
all the tested products, showed remark-
able variation (see table, p. 70). Prices for 
UL-listed products ranged from $1.25 to 
$6.19 for a pair of connectors. And the 
same rule applies to connectors as to ev-
ery other solar component: as modules 
get cheaper, other components make up a 
bigger share of the total system price, re-
sulting in cost pressure. With connectors, 
there just might be quite a bit of room left 
for price reductions. Indeed, at some point 
it will become essential for manufactur-
ers to bring down their production costs. 
And because these manufacturers will 
want to improve product quality as they 
cut costs, this surely won’t be the last time 
that PHOTON Lab tests connectors.

Jochen Siemer, Melissa Bosworth
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Pinch me: After each climate and weather  

test, Juliane Hinz of PHOTON Lab tested the  

dielectric strength of the connectors.
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(actual size)

Welcome to the next generation of microinverter.
Not just smaller: more powerful, more efficient, and easier to install.

See it for yourself: enphase.com/next-gen

The biggest 
thing in solar.
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Connector tests take PHOTON 
Laboratory months to complete. 
Most tests are done three times, 

with three different samples of every pro-
duct. The climate and weather tests – with 
one product each – run for up to 6 weeks 
and must be continually monitored. 

Nonetheless, this test is just a simu-
lation, which seeks to realistically rec-
reate the practical demands placed on 
solar connectors. Alongside high-quality 
testing methods and meticulous atten-
tion to detail, transparency also plays a 
central role. Therefore the lab carefully 
documents its procedures and scoring 
methods.

Contact resistance and thermography 

The contact resistance of a solar con-
nector is one of its most important fea-
tures. It lends insight into the durability 
of the product. A higher contact resis-
tance means more heat, which shortens 
the connector’s lifetime. In contact tech-
nology, there’s a rule of thumb: for every 
temperature increase of 10 °K, the product 
lifespan drops by half. Plus, higher resis-
tance cuts into a photovoltaic (PV) sys-
tem’s effi ciency.

Different components of a connec-
tor can be responsible for a high or low 
resistance. The contact material (copper, 
brass, silver, gold or tin-plated metal) and 
the force holding the connector together 
can play a role. The crimping method 
(the way the cable is attached to the con-
nector) and the surface area over which 
the contacts transfer current can also be 
important factors.

PHOTON Lab used three samples of ev-
ery connector to test resistance at the con-
tact as well as the crimping. As a new mea-
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sure, the lab also tested the cables in this 
round. Cable spanning 10 cm – the shortest 
occurring length – were mounted on both 
sides of the connector. Every connector was 
measured at its rated current. Indeed, sev-
eral manufacturers criticized this method, 
saying that the lab was comparing apples 
to oranges, because the amount of current 
infl uences the temperature and contact 
resistance. In the opinion of the editorial 
department, this objection isn’t valid: A 
company that sells a product rated for 40 
A must also take into account that it will in 
fact be used with this load. But this time, 
for comparison, the lab also measured ev-
ery connector at 20 A – though this test 
didn’t fi gure into the scores. 

To measure changes in resistance due 
to normal use, the lab separated and reat-
tached each connector fi ve times. After 
the fi fth reattachment, the lab measured 
contact resistance again. This is the max-

imum number of times a connector is 
likely to be attached and detached when 
installing a system. PHOTON Lab also 
measured contact resistance after 100 
connection cycles. In reality, a connector 
is probably never disconnected and con-
nected this many times during a PV sys-
tem’s lifetime, but the experiment gives a 
hint at the products’ durability.

The lab also looked at the thermal 
properties of the connectors, using an 
infrared camera to measure the tem-
perature, though this of course doesn’t 
allow for a view inside the connector 
housing. The lab ran the rated current 
through each product for 30 minutes 
before measuring. In contrast to its last 
round of tests, the general impression 
here was positive: none of the connec-
tors heated up enough to lose points. The 
greatest increase relative to the ambient 
temperature was 24 °C. 

Lab work: For every product, PHOTON Lab tested several samples, with some tests lasting for weeks. 

The tests, in detail
How PHOTON Laboratory tests and scores solar connectors
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Force measurements
The strength of a connection is one 

of the most important security criteria 
for these products. At several hundreds 
of volts of DC – levels that occur in work-
ing solar installations – the unwanted 
separation of a connector can lead to an 
enormous electric arc. Worse yet, if the 
cable comes detached from the connec-
tor housing, operators have a loose, high-
voltage cable on their hands. The cable 
therefore must be so tightly bound to the 
connector that it doesn’t come undone – 
even if someone, for example, trips on it. 
If it can be pulled out by hand, the prod-
uct automatically fails the entire test. 

At the same time, the force required 
to put a connector together is also impor-

tant for installers. It can’t demand a feat 
of strength just to get the plug and socket 
to attach. This increases the risk that a 
connector might not be fully closed.  

Using a machine with vice grips that 
exerts force on opposite sides of each 
product, PHOTON Lab tested connectors 
in three different ways. First, it measured 
the insertion force required to put a con-
nector together. Second, it measured the 
force necessary to fully pull apart the two 
sides of the connector (without opening 
the locking models) to get the release 
force. Third, it measured how much 
force it took to yank the cable out of the 
connector housing on both the plug and 
socket – the withdrawal force. 

For locking connectors, the lab applied 

force until the locks were fully closed, 
and for products from Huber+Suhner, 
which has a twisting lock, the lab mea-
sured the force needed to hit the pivotal 
locking point. 

In measuring release force, PHO-
TON Lab did differentiate to some ex-
tent between locking and non-locking 
products. For non-locking products, the 
lab simply measured how much force 
it took to pull them apart. For locking 
products, it pulled until the lock broke. 
Huber+Suhner was again a special case: 
it couldn’t be pulled apart without de-
stroying the product, so its release force 
is marked as greater than 800 N.

In terms of safety, the absolute force in 
these measures is far less important than 

Stunningly big differences surfaced in the lab’s water resistance tests. And while it could perhaps be disputed whether values of 200 gigaohms or higher are at all neces-

sary, each product should at least measure 10 gigaohms. Huber+Suhner has the only UL-listed product to get an »unsatisfactory« score of 5 in this category.

Insulation resistance measurements (G)

Non-locking connectors 

Multi-Contact MC3

Multi-Contact MC3 (c)

Yamaichi Y-Sol3AOV

Locking connectors  

Amphenol-Tuchel Helios H4

Amphenol-Tuchel Helios H4 (c)

Bizlink Sunbolts PV Connector

Huber+Suhner Radox Solar Twist Lock (c)

Leatec Fine Ceramics CN40-A0

Lumberg Connect LC4-AM

Lumberg Connect LC4-CP (c)

Molex 13024402

Molex 13024402 (c)

Multi-Contact MC4

Multi-Contact MC4 (c)

Ningbo Chuangyuan PV-CY01L

Ningbo Economic (Top Hengda) PV-ST01

Ningbo GZX PC Technology PV-GZX0601-1

QC Solar QC4

TE Connectivity 139446

Wieland PST40i1C (c)

Yamaichi Y-Sol4AOV

Yukita YS-255

0 50 100 150 200 250 300 350(G) 
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23.44

196.75

152.21

100.55

289.10

5.81

149.37

203.65

175.37

197.88

133.07

49.05

18.62

114.37

170.23

136.73

189.05

242.63

51.28

170.84

277.75
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Test evaluation scheme

PHOTON Laboratory scoring

Contact resistance and thermography Force measurements Water resistance Probe tests Climate tests*

Grade Contact resistance 
results

Ratio of contact resis-
tance to current results

Deviation 5. to 1. 
Insertion

Thermal properties 
results

Insertion force results Release force 
(without locking / with 
locking) results

Withdrawal force 
results

Ratio of withdrawal 
force (wf) to release 
force results

Water resistance results Probe tests results Contact resistance ratio 
results, after / before

Release force ratio 
results, after / before

Dielectric strength 
results

[mΩ] [%] [K] [N] [N] [N] [%] [GΩ]

1 0.941 0.024 -18.656 3.280 13.570 814.77 875.31 397.76 289.10 passed maximum value maximum value passed

2 1.238 0.040 -11.606 5.497 40.175 605.75 687.71 308.43 205.37 - (...) (...) -

3 1.568 0.058 -3.772 7.960 69.736 373.51 479.28 209.18 112.34 - (...) (...) -

4 1.931 0.077 4.845 10.670 102.253 118.05 250.00 100.00 10.00 - minimum value minimum value -

5 - - - - - - - ≤100 ≤10 - - - -

6 >5 - - - - <50 / <80 ≤250 ≤100 and wf ≤250 N ≤1 failed - - failed

Weighted value 2 1 1 1 1 1 2 4 1 1 1

2 4 1 1 1

* the climate tests section provides examples of four different tests; therefore absolute values aren’t recorded in this chart

the relationship between the release force 
and the withdrawal force. To figure this 
out, PHOTON Lab put each half of each 
connector into the machine with vise 
grips. Then, at a constant speed of 50 mm 
per minute, it pulled on both sides until 
the cable came out of the housing. Each 
product had a different result for plug and 
socket. The lower of the two is marked as 
the minimum withdrawal force in the 
lab’s tables; the greater is described as the 
maximum withdrawal force.  

Finally, PHOTON Lab compared the 
minimum withdrawal force with the re-
lease force. For some products, the with-
drawal force is the lower of the two num-
bers. This leads to the danger that an acci-
dent could cause the cable to slip from its 

housing. If the force required is less than 
250 N, the withdrawal could even be done 
by hand. In such cases, the lab gave a score 
of 6.0, not only for the ratio of withdrawal 
force to release force, but also for the cu-
mulative scoring of the products. 

Probe tests

The same goes for the lab’s probe test. 
It is meant to determine whether the 
conductive part of a connector could be 
reached with a finger – which likewise 
means a cumulative score of 6.0. For this 

test, the lab removed any connector cover-
ing that could be taken off by hand – caps, 
covers to keep dirt from getting in the con-
nector, and anything else that was possible 
to take off without tools after it had been 
put together according to the manufac-
turer’s specifications. Then the lab tested 
the connector while it was open, and again 
while it was attached. To create the most 
realistic situation possible, PHOTON Lab 
decided to operate test probe by hand so 
that it could be placed in contact with the 
connector at a variety of different angles. 

Insulation resistance

Insulation resistance is important for 
connector safety. Ultimately these prod-

Survey scoring scheme

The PV connectors survey uses the following sco-
ring scheme: In most cases the best possible value 
for a category is a 1 and the worst is a 4, with 
most values falling somewhere between. A flaw 
in a critical category can mean a lowest possible 
score of 5. This applies to:

The ratio of the withdrawal force to the release •	
force (100 percent, or less if the release force 
exceeds the withdrawal force).
Insulation resistance (10 GO or lower)•	
Falling short in especially critical categories •	
could lead to a score of 6. This applies to:
Contact resistance (greater than 5 MO)•	

Release force (lower than 50 N for non-locking •	
connectors or 80 N for locking connectors)
Withdrawal force (250 N or lower)•	
Ratio of withdrawal force to release force (less •	
then 100 percent with a withdrawal force is 250 
N or lower)
Insulation resistance (1 GO or lower)•	
Probe test (failed)•	
Dielectric resistance (failed)•	

A score of 6 for insulation resistance, probe 
test, or ratio of withdrawal force to release force, 
means a cumulative score of 6, or »failed.« The 
individual scores also get added, according to their 
weight, to the cumulative score. 
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Taking a dip: For the water resistance test,  

connectors spend weeks in the tub. Their  

resistance is measured daily. 
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Test evaluation scheme

PHOTON Laboratory scoring

Contact resistance and thermography Force measurements Water resistance Probe tests Climate tests*

Grade Contact resistance 
results

Ratio of contact resis-
tance to current results

Deviation 5. to 1. 
Insertion

Thermal properties 
results

Insertion force results Release force 
(without locking / with 
locking) results

Withdrawal force 
results

Ratio of withdrawal 
force (wf) to release 
force results

Water resistance results Probe tests results Contact resistance ratio 
results, after / before

Release force ratio 
results, after / before

Dielectric strength 
results

[mΩ] [%] [K] [N] [N] [N] [%] [GΩ]

1 0.941 0.024 -18.656 3.280 13.570 814.77 875.31 397.76 289.10 passed maximum value maximum value passed

2 1.238 0.040 -11.606 5.497 40.175 605.75 687.71 308.43 205.37 - (...) (...) -

3 1.568 0.058 -3.772 7.960 69.736 373.51 479.28 209.18 112.34 - (...) (...) -

4 1.931 0.077 4.845 10.670 102.253 118.05 250.00 100.00 10.00 - minimum value minimum value -

5 - - - - - - - ≤100 ≤10 - - - -

6 >5 - - - - <50 / <80 ≤250 ≤100 and wf ≤250 N ≤1 failed - - failed

Weighted value 2 1 1 1 1 1 2 4 1 1 1

2 4 1 1 1

* the climate tests section provides examples of four different tests; therefore absolute values aren’t recorded in this chart

»

ucts can be submerged in water, whether 
its water collecting in a module frame or 
a connector lying in a puddle, as is often 
seen on flat-roof installations. Therefore 
PHOTON Lab put all of the products in a 
10 cm deep tub of water for 3 weeks and 

measured the insulation resistance daily. 
At the end of the 3 weeks, the lab took the 
average of these values.

The minimum for a »satisfactory« score 
of less than 2.5 was 10 GO. A »fail« score of 
6.0 would have resulted from a resistance 

of 1 GO or less, but this didn’t occur in the 
test. But even though the tested products 
demonstrated high insulation resistance, 
installers should off course always try to 
make sure that the situation in the simula-
tion never occurs in the field.
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Climate and weather tests 
In order to find out what maximum 

temperature is tolerated by each connec-
tor, they were heated to 100 °C for 1,000 
hours by the lab. Most products are rated 
to 85 °C, but the tests sought to simulate 
the most adverse circumstance: high ir-
radiation combined with heating that 
comes about when the product is carrying 
its maximum rated current. Therefore the 
lab went with a higher temperature.  

The damp heat tests demonstrate 
the resilience of each set of connectors 
against moisture – a condition they are 
likely to face with some frequency in the 
field. The test runs for 1,000 hours at a 
temperature of 85 °C and a humidity of 
85 percent.

For the thermal cycling tests, the con-
nectors were put in a 5-hour cycle with 
temperatures ranging between 85 °C and 
40 °C. The high temperature was main-
tained for about 15 minutes and a total 
of 200 of these cycles were carried out, 
which brings the length of the entire test 
to 1,000 hours. 

For the weathering test, PHOTON Lab 
put the connectors under a 35 W ultravio-
let light with a spectrum between 280 to 
400 nm for 500 hours. They were brought 
to a temperature of 65 °C and rained on 
for 15 minutes out of every 2 hours.

At the end of each of these durability 
tests, three follow-up tests were carried 
out: dielectric strength, contact resis-
tance and release force. The dielectric 

strength was simply intended to check 
whether the product was still usable. 
The contact resistance is a central mea-
sure; in practice, it should increase as 
little as possible over the course of 20 
years. And the release force indicates 
whether the connector’s housing mate-
rial is up to the challenge. 

The initially astounding phenome-
non that some of the products performed 
better in these tests after they’d been 
through the climate chamber is, in fact, 
a well-known occurrence in tests like 
these. And for this reason, among others, 
it would be interesting to see what would 
happen if the lab tested connectors that 
have already been in use for a few years.
 Alexander Bothmann, Jochen Siemer

The release force of a solar connector should always be smaller than its withdrawal force. Five of the UL-listed products in the test failed to meet this criterion. In the case 

of Molex’s products, the withdrawal force was less then 250 N, which means that the product received a 6 as its cumulative score. 

Non-locking connectors 

Multi-Contact MC3

Multi-Contact MC3 (c)

Yamaichi Y-Sol3AOV

Locking connectors  

Amphenol-Tuchel Helios H4

Amphenol-Tuchel Helios H4 (c)

Bizlink Sunbolts PV Connector

Huber+Suhner Radox Solar Twist Lock (c)     

Leatec Fine Ceramics CN40-A0

Lumberg Connect LC4-AM

Lumberg Connect LC4-CP (c)

Molex 13024402      

Molex 13024402 (c)      

Multi-Contact MC4

Multi-Contact MC4 (c)

Ningbo Chuangyuan PV-CY01L

Ningbo Economic (Top Hengda) PV-ST01      

Ningbo GZX PC Technology PV-GZX0601-1      

QC Solar QC4

TE Connectivity 139446

Wieland PST40i1C (c)

Yamaichi Y-Sol4AOV

Yukita YS-255

Minimum withdrawal force and release force measurements (N)

172.84 / 109.07 

343.61 / 104.14 

863.05 / 318.47 

752.31 / 271.62 

626.89 / 302.96 
364.47 / 
900.00 

865.03 / 675.85 

587.70 / 379.73 

371.64 / 244.88 

147.78 / 375.40 

187.85 / 454.96 

652.79 / 621.79 

651.38 / 560.90 

687.58 / 616.61

478.75 / 797.21 

601.40 / 665.52 

596.90 / 548.18 

502.10 / 321.01 

681.15 / 323.92 

484.72 / 278.77 

635.22 / 278.04 

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 (N)

Minimum withdrawal force 
Release force
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PV connectors: Manufacturer specifications

Manufacturer specifications
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Non-locking connectors

Multi-Contact MC3 1996 TÜV, UL IP 67 / IPX2 -40 to +90 °C (IEC), 
-40 to  

+75 °C (UL)

20 A 1,000 V (IEC), 600 V (UL) - - 41.6 (max. 51.6) × 13.5 mm 40 (max. 50) × 13.5 mm Bosch Solar, BP Solar, Evergreen Solar, First Solar, Fronius, Helios, 
IBC Solar, Kaneka, Kyocera, Mitsubishi, Photowatt, Sanyo, Scheu-
ten, Sharp, Siliken, SMA, SolarWorld, Sputnik, Sunfilm, SunPower, 
Suntech Power, Tenesol, Trina Solar, Würth Solar, Yingli

$619 www.multi-contact.com

Multi-Contact MC3 (c) 1996 TÜV, UL IP 67 / IPX2 -40 to +90 °C (IEC), 
-40 to  

+75 °C (UL)

20 A 1,000 V (IEC), 600 V (UL) - - 41.6 (max. 51.6) × 13.5 mm 40 (max. 50) × 13.5 mm Bosch Solar, BP Solar, Evergreen Solar, First Solar, Fronius, Helios, 
IBC Solar, Kaneka, Kyocera, Mitsubishi, Photowatt, Sanyo, Scheu-
ten, Sharp, Siliken, SMA, SolarWorld, Sputnik, Sunfilm, SunPower, 
Suntech Power, Tenesol, Trina Solar, Würth Solar, Yingli

$619 www.multi-contact.com

Yamaichi Y-Sol3AOV February 2009 TÜV, UL IP 68 / IP 20 -40 to +85 °C 30 A 1,000 V (TÜV), 600 V (UL) MC-3 - 48 × 13.5 mm 48 × 13.5 mm - (only with cables) www.yamaichi.com

Lockable connectors

Amphenol-Tuchel Helios H4 October 2009 TÜV, UL, CSA IP 68 / IP 2X -40 to +90 °C 40 A 1,000 V MC-4 yes 62 × 21 mm 61 × 21 mm Sovello, Suntech, Yingli ~$302 www.amphenol-industrial.com

Amphenol-Tuchel Helios H4 (c) October 2009 TÜV, UL, CSA IP 68 / IP 2X -40 to +90 °C 40 A 1,000 V MC-4 yes 62 × 21 mm 61 × 21 mm Sovello, Suntech, Yingli ~$302 www.amphenol-industrial.com

Bizlink Sunbolts PV Connector October 2007 TÜV, UL IP 67 / IP 20 -40 to +90 °C 30 A 1,000 V (TÜV), 600 V (UL) MC-4 yes (TÜV) 64.4 × 18.8 mm 55.7 × 18.8 mm Enphase, Flextronics, Samsung ~$504 www.sunbolts.com

Huber+Suhner  
Radox Solar Twist Lock (c)

2005 TÜV, UL, CSA IP 67 / IP 68 -40 to +85 °C 38 A 1,000 V - - 66 × 13 mm 67 × 13 mm Centrosolar, Conergy, Suntech, REC ~$576  
($5.76 each)

www.hubersuhner.com

Leatec Fine Ceramics CN40-A0 2008 TÜV, UL IP 67 / - -40 to +85 °C 30 A 1,000 V (IEC), 600 V (UL) MC-4 yes (TÜV) 58 × 18 mm 58 × 18 mm - - www.leatec.com.tw

Lumberg Connect LC4-AM 00 - TÜV, UL IP 68 / IP 20 -40 to +85 °C 30 A 1,000 V (IEC), 600 V (UL) MC-4 yes 75.5 × 19 mm 72 × 19 mm - - www.lumberg.com

Lumberg Connect LC4-CP 30 (c) - TÜV, UL IP 68 / IP 20 -40 to +85 °C 30 A 1,000 V (IEC), 600 V (UL) MC-4 yes 62 × 19 mm 60 × 19 mm - - www.lumberg.com

Molex 13024402 January 2011 TÜV, UL IP 67 / - -40 to +85 °C 20 A 1,000 V (IEC), 600 V (UL) MC-4 no 58.5 × 18.5 mm 55.7 × 18.5 mm - $324 ($3.24 each) www.molex.com

Molex 13024402 (c) January 2011 TÜV, UL IP 67 / - -40 to +85 °C 20 A 1,000 V (IEC), 600 V (UL) MC-4 no 58.5 × 18.5 mm 55.7 × 18.5 mm - $324 ($3.24 each) www.molex.com

Multi-Contact MC4 2002 TÜV, UL IP 67 / IPX2 -40 to +90 °C (IEC),
 -40 to +75 °C (UL)

30 A 1,000 V (IEC), 600 V (UL) - (only with MC-3/
MC-4 adapter cable)

61 × 18.8 mm 58 × 18.8 mm Bosch Solar, BP Solar, Evergreen Solar, First Solar, Fronius, Helios, 
IBC Solar, Kaneka, Kyocera, Mitsubishi, Photowatt, Sanyo, Scheu-
ten, Sharp, Siliken, SMA, SolarWorld, Sputnik, Sunfilm, SunPower, 
Suntech Power, Tenesol, Trina Solar, Würth Solar, Yingli

$318 www.multi-contact.com

Multi-Contact MC4 (c) 2002 TÜV, UL IP 67 / IPX2 -40 to +90 °C (IEC), 
-40 to +75 °C (UL)

30 A 1,000 V (IEC), 600 V (UL) - (only with MC-3/
MC-4 adapter cable)

61 × 18.8 mm 58 × 18.8 mm Bosch Solar, BP Solar, Evergreen Solar, First Solar, Fronius, Helios, 
IBC Solar, Kaneka, Kyocera, Mitsubishi, Photowatt, Sanyo, Scheu-
ten, Sharp, Siliken, SMA, SolarWorld, Sputnik, Sunfilm, SunPower, 
Suntech Power, Tenesol, Trina Solar, Würth Solar, Yingli

$318 www.multi-contact.com

Ningbo Chuangyuan PV-CY01L March 2008 TÜV, UL IP 67 / - -40 to +85 °C 30 A 1,000 V MC-4 yes 57.2 × 19.3 mm 57.2 × 19.3 mm - - www.nbcygf.com

Ningbo Economic  
(Top Hengda) PV-ST01

January 2005 TÜV, UL IP 67 / IP 20 -40 to +85 °C 30 A 1,000 V MC-4 yes (TÜV) 58 × 19 mm 58 × 19 mm - $144 www.hd-top.com

Ningbo GZX  
PC Technology PV-GZX0601-1

October 2005 TÜV, UL IP 67 / IP 20 -40 to +85 °C 30 A 1,000 V MC-4 yes (TÜV) 60 × 20 mm 60 × 20 mm Schott Solar, SMA ~$125  
($1.25 each)

www.gzxpv.com

QC Solar QC4 May 2008 TÜV, UL IP 67 -40 to +85 °C 25 A 1,000 V MC-4 yes (TÜV) 54 × 19.3 mm 52 × 19.3 mm - ~$160 www.qc-solar.com.cn

TE Connectivity 1394461 2002 TÜV, UL IP 67 / IP 20 -40 to +115 °C 30 A 1,000 V - - 55 × 18 mm 47 × 18 mm Schott Solar, Solarwatt, Solyndra $429 www.te.com

Wieland PST40i1C (c) August 2007 TÜV, ETL (according 
to UL and CSA)

IP 65 / IP 67 (with locking 
piece; IP 68 on request)

-40 to +85 °C 32 A 1,000 V MC-4 yes (TÜV) 59 × 22.4 mm 56 × 22.4 mm Prysmian $409 ($4.09 each) www.wieland-electric.com

Yamaichi Y-Sol4AOV May 2009 TÜV, UL IP 68 / IP 20 -40 to +85 °C 30 A 1,000 V (TÜV), 600 V (UL) MC-4 - 67 × 19 × 12 mm  
(L × W × H)

62 × 19 × 12 mm  
(L × W × H)

- (sold with cables 
only)

www.yamaichi.com

Yukita YS-255 September 2009 TÜV, UL IP 67 / IP 20 -40 to +100 °C 30 A 1,000 V MC-4 yes (TÜV) 60 × 22 mm 55 × 22 mm - - www.yukita.co.jp

(c) configurable connectors, * all manufacturer specifications for these products are the same as those given in the previous row
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Non-locking connectors

Multi-Contact MC3 1996 TÜV, UL IP 67 / IPX2 -40 to +90 °C (IEC), 
-40 to  

+75 °C (UL)

20 A 1,000 V (IEC), 600 V (UL) - - 41.6 (max. 51.6) × 13.5 mm 40 (max. 50) × 13.5 mm Bosch Solar, BP Solar, Evergreen Solar, First Solar, Fronius, Helios, 
IBC Solar, Kaneka, Kyocera, Mitsubishi, Photowatt, Sanyo, Scheu-
ten, Sharp, Siliken, SMA, SolarWorld, Sputnik, Sunfilm, SunPower, 
Suntech Power, Tenesol, Trina Solar, Würth Solar, Yingli

$619 www.multi-contact.com

Multi-Contact MC3 (c) 1996 TÜV, UL IP 67 / IPX2 -40 to +90 °C (IEC), 
-40 to  

+75 °C (UL)

20 A 1,000 V (IEC), 600 V (UL) - - 41.6 (max. 51.6) × 13.5 mm 40 (max. 50) × 13.5 mm Bosch Solar, BP Solar, Evergreen Solar, First Solar, Fronius, Helios, 
IBC Solar, Kaneka, Kyocera, Mitsubishi, Photowatt, Sanyo, Scheu-
ten, Sharp, Siliken, SMA, SolarWorld, Sputnik, Sunfilm, SunPower, 
Suntech Power, Tenesol, Trina Solar, Würth Solar, Yingli

$619 www.multi-contact.com

Yamaichi Y-Sol3AOV February 2009 TÜV, UL IP 68 / IP 20 -40 to +85 °C 30 A 1,000 V (TÜV), 600 V (UL) MC-3 - 48 × 13.5 mm 48 × 13.5 mm - (only with cables) www.yamaichi.com

Lockable connectors

Amphenol-Tuchel Helios H4 October 2009 TÜV, UL, CSA IP 68 / IP 2X -40 to +90 °C 40 A 1,000 V MC-4 yes 62 × 21 mm 61 × 21 mm Sovello, Suntech, Yingli ~$302 www.amphenol-industrial.com

Amphenol-Tuchel Helios H4 (c) October 2009 TÜV, UL, CSA IP 68 / IP 2X -40 to +90 °C 40 A 1,000 V MC-4 yes 62 × 21 mm 61 × 21 mm Sovello, Suntech, Yingli ~$302 www.amphenol-industrial.com

Bizlink Sunbolts PV Connector October 2007 TÜV, UL IP 67 / IP 20 -40 to +90 °C 30 A 1,000 V (TÜV), 600 V (UL) MC-4 yes (TÜV) 64.4 × 18.8 mm 55.7 × 18.8 mm Enphase, Flextronics, Samsung ~$504 www.sunbolts.com

Huber+Suhner  
Radox Solar Twist Lock (c)

2005 TÜV, UL, CSA IP 67 / IP 68 -40 to +85 °C 38 A 1,000 V - - 66 × 13 mm 67 × 13 mm Centrosolar, Conergy, Suntech, REC ~$576  
($5.76 each)

www.hubersuhner.com

Leatec Fine Ceramics CN40-A0 2008 TÜV, UL IP 67 / - -40 to +85 °C 30 A 1,000 V (IEC), 600 V (UL) MC-4 yes (TÜV) 58 × 18 mm 58 × 18 mm - - www.leatec.com.tw

Lumberg Connect LC4-AM 00 - TÜV, UL IP 68 / IP 20 -40 to +85 °C 30 A 1,000 V (IEC), 600 V (UL) MC-4 yes 75.5 × 19 mm 72 × 19 mm - - www.lumberg.com

Lumberg Connect LC4-CP 30 (c) - TÜV, UL IP 68 / IP 20 -40 to +85 °C 30 A 1,000 V (IEC), 600 V (UL) MC-4 yes 62 × 19 mm 60 × 19 mm - - www.lumberg.com

Molex 13024402 January 2011 TÜV, UL IP 67 / - -40 to +85 °C 20 A 1,000 V (IEC), 600 V (UL) MC-4 no 58.5 × 18.5 mm 55.7 × 18.5 mm - $324 ($3.24 each) www.molex.com

Molex 13024402 (c) January 2011 TÜV, UL IP 67 / - -40 to +85 °C 20 A 1,000 V (IEC), 600 V (UL) MC-4 no 58.5 × 18.5 mm 55.7 × 18.5 mm - $324 ($3.24 each) www.molex.com

Multi-Contact MC4 2002 TÜV, UL IP 67 / IPX2 -40 to +90 °C (IEC),
 -40 to +75 °C (UL)

30 A 1,000 V (IEC), 600 V (UL) - (only with MC-3/
MC-4 adapter cable)

61 × 18.8 mm 58 × 18.8 mm Bosch Solar, BP Solar, Evergreen Solar, First Solar, Fronius, Helios, 
IBC Solar, Kaneka, Kyocera, Mitsubishi, Photowatt, Sanyo, Scheu-
ten, Sharp, Siliken, SMA, SolarWorld, Sputnik, Sunfilm, SunPower, 
Suntech Power, Tenesol, Trina Solar, Würth Solar, Yingli

$318 www.multi-contact.com

Multi-Contact MC4 (c) 2002 TÜV, UL IP 67 / IPX2 -40 to +90 °C (IEC), 
-40 to +75 °C (UL)

30 A 1,000 V (IEC), 600 V (UL) - (only with MC-3/
MC-4 adapter cable)

61 × 18.8 mm 58 × 18.8 mm Bosch Solar, BP Solar, Evergreen Solar, First Solar, Fronius, Helios, 
IBC Solar, Kaneka, Kyocera, Mitsubishi, Photowatt, Sanyo, Scheu-
ten, Sharp, Siliken, SMA, SolarWorld, Sputnik, Sunfilm, SunPower, 
Suntech Power, Tenesol, Trina Solar, Würth Solar, Yingli

$318 www.multi-contact.com

Ningbo Chuangyuan PV-CY01L March 2008 TÜV, UL IP 67 / - -40 to +85 °C 30 A 1,000 V MC-4 yes 57.2 × 19.3 mm 57.2 × 19.3 mm - - www.nbcygf.com

Ningbo Economic  
(Top Hengda) PV-ST01

January 2005 TÜV, UL IP 67 / IP 20 -40 to +85 °C 30 A 1,000 V MC-4 yes (TÜV) 58 × 19 mm 58 × 19 mm - $144 www.hd-top.com

Ningbo GZX  
PC Technology PV-GZX0601-1

October 2005 TÜV, UL IP 67 / IP 20 -40 to +85 °C 30 A 1,000 V MC-4 yes (TÜV) 60 × 20 mm 60 × 20 mm Schott Solar, SMA ~$125  
($1.25 each)

www.gzxpv.com

QC Solar QC4 May 2008 TÜV, UL IP 67 -40 to +85 °C 25 A 1,000 V MC-4 yes (TÜV) 54 × 19.3 mm 52 × 19.3 mm - ~$160 www.qc-solar.com.cn

TE Connectivity 1394461 2002 TÜV, UL IP 67 / IP 20 -40 to +115 °C 30 A 1,000 V - - 55 × 18 mm 47 × 18 mm Schott Solar, Solarwatt, Solyndra $429 www.te.com

Wieland PST40i1C (c) August 2007 TÜV, ETL (according 
to UL and CSA)

IP 65 / IP 67 (with locking 
piece; IP 68 on request)

-40 to +85 °C 32 A 1,000 V MC-4 yes (TÜV) 59 × 22.4 mm 56 × 22.4 mm Prysmian $409 ($4.09 each) www.wieland-electric.com

Yamaichi Y-Sol4AOV May 2009 TÜV, UL IP 68 / IP 20 -40 to +85 °C 30 A 1,000 V (TÜV), 600 V (UL) MC-4 - 67 × 19 × 12 mm  
(L × W × H)

62 × 19 × 12 mm  
(L × W × H)

- (sold with cables 
only)

www.yamaichi.com

Yukita YS-255 September 2009 TÜV, UL IP 67 / IP 20 -40 to +100 °C 30 A 1,000 V MC-4 yes (TÜV) 60 × 22 mm 55 × 22 mm - - www.yukita.co.jp

(c) configurable connectors, * all manufacturer specifications for these products are the same as those given in the previous row
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Non-locking connectors

Multi-Contact MC3 2.0 102.25 171.17 215.69 232.78 126.01 3.7 4.9 1.0 40.64 3.6 2.0 2.2 2.0 2.2 3.1 -

Multi-Contact MC3 (c) 2.2 64.62 109.07 172.84 199.09 158.47 3.3 4.7 1.0 23.44 3.8 1.6 2.0 1.7 2.1 2.9 -

Yamaichi Y-Sol3AOV 2.2 78.14 104.14 343.61 366.07 329.94 1.3 3.0 1.0 196.75 1.9 1.8 1.9 1.9 2.2 2.3 -

Lockable connectors

Amphenol-Tuchel Helios H4 2.0 82.85 318.47 863.05 927.82 271.00 2.0 1.9 1.0 152.21 2.4 1.4 2.0 1.2 1.4 1.7 -

Amphenol-Tuchel Helios H4 (c) 2.0 102.23 271.62 752.31 754.55 276.97 1.9 2.2 1.0 100.55 3.0 2.2 2.1 1.9 1.2 1.9 -

Bizlink Sunbolts PV Connector 2.1 76.26 302.96 626.89 693.28 206.92 2.8 2.6 1.0 289.10 1.0 1.8 1.9 2.0 1.7 2.0 -

Huber+Suhner Radox Solar Twist Lock (c) 2.5 80.27 >800 364.47 753.94 < 44.73 5.0 3.5 1.0 5.81 5.0 1.8 1.8 1.3 1.9 2.6 -

Leatec Fine Ceramics CN40-A0 2.9 101.38 379.73 587.70 630.35 154.77 3.4 2.9  6.0 149.37 2.5 1.6 1.5 1.7 1.9 6.0 Failed test probe

Lumberg Connect LC4-AM 00 2.9 46.65 687.67 779.52 788.58 113.36 3.9 2.2 1.0 203.65 1.9 2.0 1.9 2.2 2.0 2.1 -

Lumberg Connect LC4-CP 30 (c) 2.8 24.42 244.88 371.64 417.54 151.77 3.4 3.2 1.0 175.37 2.2 1.9 2.0 2.0 1.7 2.4 -

Molex 13024402 2.7 56.07 375.40 147.78 164.52 39.37  6.0 5.2 1.0 197.88 1.9 1.6 1.8 1.8 1.6 6.0 Minimum withdrawal force is <250 N and less than release force

Molex 13024402 (c) 2.8 80.52 454.96 187.85 189.95 41.29  6.0 5.2 1.0 133.07 2.6 2.2 2.0 1.8 1.9 6.0 Minimum withdrawal force is <250 N and less than release force

Multi-Contact MC4 2.0 68.02 621.79 652.79 659.37 104.99 4.0 2.6 1.0 49.05 3.5 2.0 2.1 1.9 2.1 2.3 -

Multi-Contact MC4 (c) 2.0 62.58 560.90 651.38 684.80 116.13 3.9 2.6 1.0 18.62 3.9 2.0 2.0 1.9 1.8 2.2 -

Ningbo Chuangyuan PV-CY01L 2.6 30.34 616.61 687.58 751.39 111.51 3.9 2.4 1.0 114.37 2.8 2.2 2.0 2.0 2.1 2.3 -

Ningbo Economic (Top Hengda) PV-ST01 2.0 69.67 797.21 478.75 496.61 60.05 5.0 3.2 1.0 170.23 2.2 2.4 2.1 2.0 2.0 2.4 -

Ningbo GZX PC Technology PV-GZX0601-1 2.3 69.23 665.52 601.40 646.48 90.37 5.0 3.0 1.0 136.73 2.6 2.2 2.0 1.8 2.0 2.3 -

QC Solar QC4 2.4 49.81 548.18 596.90 688.11 108.89 3.9 2.7 1.0 189.05 2.0 2.1 2.4 2.0 2.5 2.3 -

TE Connectivity 1394461 3.3 13.57 321.01 502.10 523.05 156.41 3.4 2.8 1.0 242.63 1.4 2.1 2.2 1.6 2.1 2.3 -

Wieland PST40i1C (c) 2.4 24.24 323.92 681.15 756.62 210.28 2.7 2.2 1.0 51.28 3.5 1.7 2.1 1.9 1.7 2.1 -

Yamaichi Y-Sol4AOV 2.3 79.72 278.77 484.72 549.52 173.88 3.2 3.1 1.0 170.84 2.2 1.9 2.1 1.8 1.8 2.3 -

Yukita YS-255 2.4 52.04 278.04 635.22 745.00 228.47 2.5 2.4 1.0 277.75 1.1 2.4 1.8 1.5 1.9 2.0 -

(c) configurable connectors, * all manufacturer specifications for these products are the same as those given in the previous row
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Non-locking connectors

Multi-Contact MC3 2.0 102.25 171.17 215.69 232.78 126.01 3.7 4.9 1.0 40.64 3.6 2.0 2.2 2.0 2.2 3.1 -

Multi-Contact MC3 (c) 2.2 64.62 109.07 172.84 199.09 158.47 3.3 4.7 1.0 23.44 3.8 1.6 2.0 1.7 2.1 2.9 -

Yamaichi Y-Sol3AOV 2.2 78.14 104.14 343.61 366.07 329.94 1.3 3.0 1.0 196.75 1.9 1.8 1.9 1.9 2.2 2.3 -

Lockable connectors

Amphenol-Tuchel Helios H4 2.0 82.85 318.47 863.05 927.82 271.00 2.0 1.9 1.0 152.21 2.4 1.4 2.0 1.2 1.4 1.7 -

Amphenol-Tuchel Helios H4 (c) 2.0 102.23 271.62 752.31 754.55 276.97 1.9 2.2 1.0 100.55 3.0 2.2 2.1 1.9 1.2 1.9 -

Bizlink Sunbolts PV Connector 2.1 76.26 302.96 626.89 693.28 206.92 2.8 2.6 1.0 289.10 1.0 1.8 1.9 2.0 1.7 2.0 -

Huber+Suhner Radox Solar Twist Lock (c) 2.5 80.27 >800 364.47 753.94 < 44.73 5.0 3.5 1.0 5.81 5.0 1.8 1.8 1.3 1.9 2.6 -

Leatec Fine Ceramics CN40-A0 2.9 101.38 379.73 587.70 630.35 154.77 3.4 2.9  6.0 149.37 2.5 1.6 1.5 1.7 1.9 6.0 Failed test probe

Lumberg Connect LC4-AM 00 2.9 46.65 687.67 779.52 788.58 113.36 3.9 2.2 1.0 203.65 1.9 2.0 1.9 2.2 2.0 2.1 -

Lumberg Connect LC4-CP 30 (c) 2.8 24.42 244.88 371.64 417.54 151.77 3.4 3.2 1.0 175.37 2.2 1.9 2.0 2.0 1.7 2.4 -

Molex 13024402 2.7 56.07 375.40 147.78 164.52 39.37  6.0 5.2 1.0 197.88 1.9 1.6 1.8 1.8 1.6 6.0 Minimum withdrawal force is <250 N and less than release force

Molex 13024402 (c) 2.8 80.52 454.96 187.85 189.95 41.29  6.0 5.2 1.0 133.07 2.6 2.2 2.0 1.8 1.9 6.0 Minimum withdrawal force is <250 N and less than release force

Multi-Contact MC4 2.0 68.02 621.79 652.79 659.37 104.99 4.0 2.6 1.0 49.05 3.5 2.0 2.1 1.9 2.1 2.3 -

Multi-Contact MC4 (c) 2.0 62.58 560.90 651.38 684.80 116.13 3.9 2.6 1.0 18.62 3.9 2.0 2.0 1.9 1.8 2.2 -

Ningbo Chuangyuan PV-CY01L 2.6 30.34 616.61 687.58 751.39 111.51 3.9 2.4 1.0 114.37 2.8 2.2 2.0 2.0 2.1 2.3 -

Ningbo Economic (Top Hengda) PV-ST01 2.0 69.67 797.21 478.75 496.61 60.05 5.0 3.2 1.0 170.23 2.2 2.4 2.1 2.0 2.0 2.4 -

Ningbo GZX PC Technology PV-GZX0601-1 2.3 69.23 665.52 601.40 646.48 90.37 5.0 3.0 1.0 136.73 2.6 2.2 2.0 1.8 2.0 2.3 -

QC Solar QC4 2.4 49.81 548.18 596.90 688.11 108.89 3.9 2.7 1.0 189.05 2.0 2.1 2.4 2.0 2.5 2.3 -

TE Connectivity 1394461 3.3 13.57 321.01 502.10 523.05 156.41 3.4 2.8 1.0 242.63 1.4 2.1 2.2 1.6 2.1 2.3 -

Wieland PST40i1C (c) 2.4 24.24 323.92 681.15 756.62 210.28 2.7 2.2 1.0 51.28 3.5 1.7 2.1 1.9 1.7 2.1 -

Yamaichi Y-Sol4AOV 2.3 79.72 278.77 484.72 549.52 173.88 3.2 3.1 1.0 170.84 2.2 1.9 2.1 1.8 1.8 2.3 -

Yukita YS-255 2.4 52.04 278.04 635.22 745.00 228.47 2.5 2.4 1.0 277.75 1.1 2.4 1.8 1.5 1.9 2.0 -

(c) configurable connectors, * all manufacturer specifications for these products are the same as those given in the previous row




