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Housekeeping

You'll receive a follow-up email from L] 1 e g s 000

QLAB

info@email.g-lab.com with links to a survey,
registration for future webinars, and to
download the slides

e Qur archived webinars are hosted at:
g-lab.com/webinars

e Use the Q&A feature in Zoom to ask us
questions today!

Thank you for attending our webinar!
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Background

IEC 60068-2-5 (1975)
AN E= 2ot =[Z=9] Ef & 2O MoiA|H
First Solar Simulation Test for Electronics

1. Object
To determine the effects (thermal, mechanical, chemical, electrical, etc,) du ipment and
components as a result of exposure to solar radiation under the conditions % n the'sur f the earth.
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IEC 60068 (IEC 68)
Environmental Testing of Electronics

IT S o =)
o« WXAMAMZ2l 2t8 A0 ==0] Ef == 24 =
OEI E._:| 9-| _‘H'_ZN_S Series of standards designed to help with environmental
testing of electronics

s =22, ME, 54, 81 HE/UH=Rd & oY

= = = o _ _ _
TX'” = E|’E Cover dozens of topics, including temperature, vibration,
impact, salt mist, and weathering
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IEC 60068 (IEC 68)

L -
e 3 -I-Ll'EE L'|'E Broken into 3 parts

 |[EC 60068-1: General and Guidance
* |[EC 60068-2-X: Tests
* |EC 60068-3-X: Supporting Documentation




MIL STD 810

Environmental Engineering Considerations
and Laboratory Tests
* IEC60068 OF FAFSHA| T X 22 0f Lt X = 0ff ChsH
Ar|= T =2|/2tE Al

. Slmllar to IEC 60068, this is a series of physical/environmental tests to be
performed on the component/product level for electronics. -

 Only 1 standard*

*1089 pages
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MIL STD 810C Method 505.1 (1975)

2X YUY AH
SHof ht EfY =
2015} 9J3t A Q.

=]
A

HE 2 5 X 0| BOjX|& &

2t 40| ===

19X 2] %4%#%

A Ef Y E 2
SoF 719,

Purpose. The sunshine test is conducted to determine the effect of solar
radiation energy on equipment in the Earth’s Atmosphere. For the purpose of
this test, only the terrestrial portion of the solar spectrum is considered...
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DIN 75220

Ageing of Automotive Components in Solar Simulation Units

- AEHO| AL LY, 1EC A MILSTD 2F & LSHK| 2.

'O
Related, but not the same as IEC and MIL STD

H it O Xl = =
° K"%X —I—%E "CID‘ OH _EEH © AE_|7:”E|:|I Designed specifically
for automotive components
L . ol o122 Ol I o
- A LE AlEE RISt AHESHZ AOLY
L ]
EHI:IlE — ;I|'E|_|JE|I Ol_l I:éll- K?_ = AE_US Uses a similar
spectrum for daylight test, but also has more extreme nighttime

conditions
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First Iteration Testing

» O] A2 GA| ArE 7t gH[ 2l 40
2 27| s K| &Ho| Z
These tests were limited based on the equipment available at the time
— Mercury Vapor Lamps
— Carbon Arc Lamps
— Xenon Arc Lamps
— Multivapor lamps
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o] © X HXL= © = ola
» O] A2 2 & FoI& = 2lsot7| 2t
| Al - OFO O = IL X| re)
QO[NP AN 2= B2 B CHE SE XSt
e é)I-E }é“él . While these were primarily designed for thermal loading,
many used this test to simulate degradation

o Zf A BIo] AWE HO[A yv(AtL| ) IO
2 M CH7| 0] B K| = At AHE Q| Wr& 4 H| W51
X'” I:-H E X'” O'I El X| %%I- As specified, UV light was not highly

controlled compared to the full spectrum
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%E Temperature VS. LH :I'I'AI ?:]I Durability Testing

» AN E2 =T AHEZHE 0] LrEot7| o,
S5 = e Alge| ZREL THYorL]

Electronics have different end use requirements, so the significance of
these simulation tests varied.

— OE:I —'f'—_sf Thermal Loading
— %g X'l Ol‘ Degradation
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Li=d2 =2 29

Forces of Weathering

Sunlight Heat Water

: bw,ﬁ 3 .

Which of these are being tested by these methods?
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Procedures

MIL STD 810 Method 505 IEC 60068-2-5

* Procedure A * Sa l-Temperature

— Temperature e Sa 2—-Temp & Durability
* Procedure B e Sa 3 — Durability

— Actenic Effects * Sb 1-Weathering

* Sb 2 —Weathering
(behind glass)
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Challenges and Test Tailoring
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O]t Al o]l Cliet o] 2]

Challenges to these Methods

» EYE Fot= YUYl ZHA|E A ) A 2[4
%AH}” %E % % Solar Thermal Loading puts an emphasis on

longwave visible and infrared (IR) radiation

- HEZo Uzd A2 H2d EF= MOk
MO, HI O Lol Al Z210t0] H=tE 7=

A Ol © .
T~ AA 3. Most weathering tests do not control the IR range, and lamp

aging can cause fluctuation

Weathering Testing for

Electronic Components



Table 505.7-1. Spectral power distribution.

Natural Tolerance
Bandwidth Radiation (% of total) Irradiance Spectral Region
Spectral Region (nm) (% of total) | Min | Max (W/m?) Irradiance (W/m?)
Ultraviolet - B 280-320 0.5 0.3 0.7 5.6 5.6
) 320-360 24 1.8 3 26.9
Ultraviolet - A 360-400 32 24 | 44 35.8 627
400-520 17.9 16.1 19.7 200.5
Visible 520-640 16.6 14.9 18.3 185.9 580.2
640-800 17.3 12.8 19 RV
Infrared 800-3000 42.1 337 | 505 471.5 4715 >
Totals T1Z0 1120

NOTE: The amount of radiation wavelength shorter than 300 nm reaching the Earth's surface 1s small but the effect on
the degradation of material can be significant. Short wavelength energy below 300 nm can cause materials to fail
unnecessarily (if not present in the natural exposure). In reverse, if energy below 300 nm 1s present in the natural
environment and not present in the accelerated exposure, material that should fail may pass the test. This is entirely
material dependent because it relates to the end use in natural exposure. Values in the above table have been taken from
DIN 75220. (See Annex A, paragraph 2.2.)
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Test Tailoring

O 4 —_— . O — —_ 2 - Ol =~
CrFok Al o Tho f ot A= 28517| /6l
-5 E A 71 AL =

AME 7ttt ZHl Ed B 2 Oji7HFZ

— o oF A o
7|:|I-C)|_|-o|'o:| A c|>:-|| = —I—jcgl% T 9}'\: In order to compensate for
many different tests for many different specimens, a test may be tailored based on
the equipment available and the parameters of interest

(MIL STD 810 Part 1 and IEC 60068-1)

e make testing simple. | @
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MIL STD 810 on Test Tailoring

TR YT A2 drE =9 B8 £ A A Hot=
L A I A = L
& &0 Mb[L + 8 &2 B = A0 ZA
L& ol BtE XM E A 210t of 7) 2 Lf ot & 0ff L[)f ¢
e —t e e O —t
218 80/ F35/= A8 E AE B EE +E o= e
The primary emphases are... tailoring a materiel item's environmental design and test
limits to the conditions that the specific materiel will experience throughout its service
life, and establishing laboratory test methods that replicate the effects of
environments on materiel, rather than trying to reproduce the environments
themselves.
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MIL STD 810 on Test Tailoring

O/c/et Alg = ZEE O Ao = 7I+0}0) B 2 //5pF FEICZ

— T L —
&2 H A ofA] &1, 7f&pt 7fE MK Al IO/HE 452 +
== MEY U XE B0/ 25 Itis important to emphasize that...these methods
are not to be called out in blanket fashion, nor applied as unalterable routines, but are

to be selected and tailored to generate the most relevant test data possible.

A4 Al G 0f 7/ El OfEf Bt LIES 7/B/ 2=, Q-lab AF= A Of &/
UV = ALL28F Xenon Arc A|E0] XX BfE XY 818l= X/ Ato] Al
af g 0/ E/‘ﬂ EtEF2f Based on this and other language in the standard, Q-Lab

believes that Xenon Arc testing with controlled UV produces the best method of
replicating real world effects
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Tailored Q-SUN Filters/setpoints

Spectral Region

Spectral Region

Spectral Region

. Tab_le 1 Tabile 1 In:adlance': Q-sUN Irradiance: Q-SUN Irradiance: Q-SUN
Spectral Bandwidth Irradiance Irradiance with Daylight-B/B . ) N . . .
. I I . with Daylight-Q filter with Daylight-F filter
Region (nm) Specification | Specification filter at 0.60 2t 0.68 W/m%/nm @ at 0.75 W/m%/nm @
W/m’ % W/m’/nm @ 340nm ) - )
(W/m’) (%) [m’/om @ 340nm (W/m’) 340nm (W/m’)
(W/m’)
Ultraviolet - B 280-320 4.06 0.4 4.3 2.6 3.9
320-360 23.7 26.6 29.4
Ultraviolet - A 70.5 6.4
360-400 36.7 451 45.6
400-520 147.6 182.9 183.9
Visible 520-640 604.2 55.4 137.9 171 171.3
640-800 157.5 195.4 196.0
Infrared 800-2450 411.2 37.8 771.2 957.1 956.8
Total 280-2450 1090 100 1279 1580.7 1586.9
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Test Cycles
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IEC 60068-2-5 Cycles

e Sal- Q.z! = A|'O| = Diurnal Cycle 1o
8 hours of light, 40 °C (air) n
16 hours of darkness 25 °C
* Used for thermal cyclic r
teSti ng %Irradiatio%
0 2 10|Time " 24

a) Procedure Sa 1
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IEC 60068-2-5 Cycles

Procedure Sa 2

* Sa 2 — Extended Light
20 hours of light, 40 °C (air)
4 hours of darkness 25 °C

* Used for testing ; 5
degradation effects

b) Procedure Sa 2
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IEC 60068-2-5 Cycles

Procedure S5a 3

e Sa 3 - Continuous Light
24 hours of light, 40 °C (air) /

* Used for testing
photochemical effects .

On Iy ¢) Procedure Sa 3
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IEC 60068-2-5:2018

Weathering
« 201830 A L= Al uro| HAOf 240 U=
AEXEE /5 5@ AFO| 2 0] =7} & 1n 2018, specific
weathering cycles were added for users interested in full weathering
testing

e 0|=1504892-2(E2IAEI XN ZO| LIS M) FHOA &S
N= SLTH A0 EHO| H2|2f FALE. For those
familiar, these are the same cycles and filter definitions found in ISO 4892-

2 (Weathering of Plastics)
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IEC 60068-2-5 Weathering Cycles

Table 5 — Exposure cycles

Procedure Sb 1 - Exposure cycle using daylight filters with wetting

Irradiance 2 © Temperature ©
Chamber Relative
Exposure | groadband (300 Narrowband stlg:lﬂdc:rd Black panel | temperature | humidity
period nm to 400 nm) (340 nm) temneratila temperature ‘c o, d
Wim? Wi(m? = nm) P ‘g
102 min dry 60 + 2 0,51 +£0,02 65 + 3 63 +3 3B +3 50 £ 10
18 min water
spray 60 + 2 0,51 +0,02 - - - -
Procedure Sb 2 — Exposures using window glass filters without wetting
Irradiance  © Temperature ©
Chamber Relative
Exposure Broadband (300 Narrowband stlg:lﬂdc:rd Black panel temperature | humidity
period nm to 400 nm) (420 nm) ternperature | temperature 'C % 9
Wim? Wi(m? x nm) ‘{C ‘C
Continuous
Irradiation 02 1,10 £ 0,02 65+ 3 63+3 3d+3 50 = 10
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MIL STD 810H Procedure |

| Temperature () — Solar [ntensity (Wim') ] |
Al 37 ] 3 I 33 k! 1 1 35 ki1 a (] 8] 47 L E] 1% ] 48 A8 da | 42 H W 3k £ 3]
Al | 3 3 1 3 | | k(| ul |3 L T 4 | 9|4 || )w2]40 * b = i 13
! 43 | A A A A | Vol AR A
Temp 1120 H.:r:]::J'J:.'r:
o | 1080 ey 1080 {{hrL
50 whulsil Ll
I ~ 1000
|
45 :
| L B00
40 et
\-\\- &00
43 i\-\" | | | '\-\\ 400
i T Sular intensity stepped each ho -
R | [ ]
' \‘\_\-‘x | {
50 s 5 | 1625 200
|
, Ho \
2758 | | ‘ 21.5
25 | | | o
0 i 12 10 24
Time (hours)

Weathering Testing for We make testing simple. | @

Electronic Components QlAB



Programing MIL STD 810H Procedure |

) Irradiance
Function

(WW/m/nm)

Dark 35 1:00
2 Dark 34 1:00
3 Dark 34 1:00
4 Dark 33 1:00
5 Dark 33 1.00
& Dark 32 1.00
7 Light 0.25 35+ 33 1:00
3 Light 0.25 45 35 100
9 Light 0.33 53+ 33 1.00
10 Light 044 B0 4 1:00

Light 053 Ba* 43 1:00
12 Light 0.558 &7+ 44 1.00
13 Light 050 o 47 1:00
4 Light 058 22 43 1:00
15 Light 0.53 67* 43 1:00
16 Light 044 B4+ 49 1:00
17 Light 033 &0 43 1:00
13 Light 0.25 57* 43 1:00
19 Light 0.25 54+ 45 1:00
20 Dark 42 1:00
21 Dark & 1:00
22 Dark 39 1:00
23 Dark 33 1:00
24 Dark 37 1:00
235 Final Step - Go To Step 1
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MIL STD 810H Procedure Il

- - ) . ] 2
Temperatures in O¢; solar radietion in Wim=

Al Constant temperatare a 45°C

Al | Constant tempernhare at 44°C

W L TI20 10200 17120 1120 01290 10 | EVR IL30 1030 M2 1120 1120 1020 11206 1120 1120 1120 1120 11201 1120 | 4 4]

AW AW AW AV AW AW AW A AN o S T S S S o S S S adition W)

Temg (T | |
1
1] I ‘/1}
— : =
| | |
i | |
| | | | 1000
[ [ | { A2
| | |
i : 5 I
1 |
| | |
40 | | '
- | i
i 504
| =
| //
[
|
£ | [
| |
[ ]
1] L] 12 18 24

Tieng (howrih
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AI JT.L_=I 7'| xI Specimen Mounting

= =8 A0 ArEE[= Al EH2 BHALE, 2 E I E
9-| cc’i E O:!. Many weathering tests are performed on plaques, painted
panels, or prepared specimens

« S}X|2H |EC 60068-2-5 3 MILSTD 8101t 242 Al B2
}—Elzl'lE|_| ‘_I'Ug $%O| L-l' X'”%Ol EH—'T'——E—?:! However, for methods
like IEC 60068-2-5and MIL STD 810, these tests are usually run on finished
components/products

- 3DA[HEHO EF &0 oot de, RES| HYHEAE
O|f7t e = RUS. Mounting three-dimensional (3D)
specimens can cause issues with thermal and irradiance uniformity

Ok
LS
=
o
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Specimen Mounting Tips
» T A|IHO| ZR IR LR THLUKX| QA AHK| AR,

Avoid putting large specimens too close to the lamps

« A0Stz B2 20| HE0 B =55 &
Put the surface of most interest facing the lamps

- 2 =EE AHL BES Fe= AX[oH] B A.

Avoid backing flat parts with insulating materials

« ME=AHO| Z2MIJEECH EAE 5= US.
Specimens can be hotter than the black panel!
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3D Specimen Holders

3D A|EH S2EE AMESHH
Ao HEH AHE[ S
SQX|E 4= YL

3D specimen holders can be used to

maintain proper distance from lamps
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4 &
= L Conclusions
« TXMZo A2 55 UWed/UWEd 2HE oF7|e &= U=
Electronic testing often brings some weathering & lightfastness challenges
- FEO SHHAEREE 2HA AAE| € Y, E= U2
= 0= A0 5 %HX| EHCH |dentify the common use for a component,
and decide if solar thermal load or weathering are more important
o A2 0| REAHEAZE 2HFH Z20E 25 = US.
Utilize test tailoring to give you a more realistic result by customizing these
tests

e 3DA|HO| EBZ HETHA|H A & DA Take care to utilize
proper specimen mounting techniques for 3D specimens.
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Questions?

info@g-lab.com
sales@ij-inc.com / 02-546-9071
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