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Background

IEC 60068-2-5 (1975)

First Solar Simulation Test for Electronics

Z I EAE HE 777 i 1R E T E R IR i

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 e}(@ n thesur f the earth.
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IEC 60068 (IEC 68)

Broken into 3 parts:

— |EC 60068-1: General and Guidance
— IEC 60068-2-X: " Tests
— |EC 60068-3-X: Supporting Documentation
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IEC 60068 -2
Environmental Testing of Electronics

FELF 72 i B BR B2

e Series of standards designed to help with'environmental testing of
electronics

— R H AL AL

* Cover dozens of topics, including temperature, vibration, impact, salt mist,
and weathering

B Vi, R3S E A A
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MIL-STD-810
Environmental Engineering Considerations & Laboratory Tests

R TR B AR =

* Similar to IEC 60068, this is a series of physical/environmental tests to be
performed on the component/productlevel forelectronics.

FALFIEC 60068, X7 fh il A e A B 0 3k

 Only1 standard*®

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

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...

BHYEAS AU 1 =5 S AR R BH D6 AR T 31 e o s . XAl
W H T, AN RS SR R K FH G T
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Limitations

R BRI

* While these tests were primarily designed for thermal loading, many used
this test to simulate degradation

JRUE XA T R 2 W) E e N 1 F38, Bit 2 g T2 Al

1

* As specified, UV light was not highly controlled, compared to the full
spectrum

KON BOT AR AR, AT 4

Weathering Testing for We make testing simple. \ E‘]
QLAB

Electronic Components



DIN 75220
Ageing of Automotive Components in Solar Simulation Units

TEFHYCRDAR P IR TR HIZ AL

 Related to, but not the same as IEC and MIL-STD

FNEC FIMILF K BE
* Designed specifically for automotive components
R B R A T &

e Uses a similar spectrum for'daylight test, but also has more extreme nighttime
conditions

T ER AN, AT AR 2 AR AL
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Temperature vs. Durablllty Testing

B vs T AN

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

LT A F s A ABEANTA . Al I S AR 7= AN ]

— Thermal Loading #4EZ 1L
— Degradation Y6 &1L
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Forces of Weathering

HEEHER
Sunlight Heat Water

—

Which of these are going to be applicable to this product?
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Procedures

MIL-STD-810 Method 505 IEC 60068-2-5

* Procedure | * (Sa'l = Temperature
— Temperature /7 /% *.Sa2 — Temp & Durability
* Procedure  Sa 3 —Durability

— Actinic Effects J620 /M e Sb 1 - Weathering
* Sb 2 — Weathering
(behind glass)

Weathering Testing for

Electronic Components



— e
— -, -
. *

Challenges-and Test Tailoring
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Challenges to these Methods

e Solar Thermal Loading puts an emphasis on-longwave visible
and infrared (IR) radiation

AN ST IR B AT WA A 9M 2

 Most weathering tests do notcontrol the IR range, and lamp
aging can cause fluctuation

KER W2 IAN I T LA 7, KT 2t SR 41

S
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Table 505.5C-I. Spectral energy distribution and
permitted tolerance

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 2.4 1.8 3 26.9

Ultraviolet - A 360400 39 2 14 35 % 62.7
400-520 179 16.1 19.7 200.5

Visible 520-640 16.6 14.9 18.3 185.9 580.2
640-800 173 12.8 19 193.8

Infrared 800-3000 421 33. 50.5 471.5 471.5

Totals 1120 1120
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Test Tailoring
“ . pat [y
M EY %
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
ARIE AR it 1 58 Bl A SR RIIAT B 1K e, Ian]
LB 38 DA Ik ) o0 A

(MIL-STD-810 Part 1 and IEC 60068-1)
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MIL STD 810 on Test Tailoring

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.

KA 77 BN T I SRR 18 H L5 7 2858 1 H0 L K S T iR ) 5

FHTT BT, TG TARI T G 2 i 2 AR ) 0 1 AT 2 T T LY

SN, JTTIER I H B R4
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MIL STD 810 on Test Tailoring

It is 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.
XLL 7V LAGERE TEG I VI, tHASGEAANKECEEI P T8 P 2208 FE

LAz BT 0] BEL 74 R R I i 7 -

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

1R LU _LRIERAERTIE > Q-Lab Uy ai AT IREFHAR I Z S, BERIFHIE T
SIS HIE TR
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Tailored Q-SUN Filters/setpoints

Spectral Region , ,
Spectral R Spectral R
Table 1 Table 1 Irradiance: Q-SUN pef: Vo W pef: raiReglon
. ; ) ) ; Irradiance: Q-SUN Irradiance: Q-SUN
Spectral Bandwidth Irradiance Irradiance with Daylight-B/B . . . . . .
. I I . with Daylight-Q filter with Daylight-F filter
Region (nm) Specification | Specification filter at 0.60 at 0.68 W/m%/nm @ at 0.75 W/m%/nm @
W/m’ % W/m’/nm @ 340nm N - )
(W/m’) (%) [m’/om @ 340nm (W/m’) 340nm (W/m’)
(W/m7)
Ultraviolet - B 280-320 4.06 0.4 4.3 2.6 3.9
Ultraviolet - A 320-360 70.5 6.4 %/ 26.6 29.4
360-400 36.7 45.1 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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MIL STD 810 505.5 — Procedure |

Temperatures of Categories Al and A2 in °C, Solar Radiation (W) in W/m?

Al 37 ] 34 34 33 33 32 33 35 38 | 41 43 44 | 47 | 48 | 48 | 49 | 48 48 | 46 42 | 4 39 | 38 37
A2 | 33 33 32 32 31 30 | 30 31 34 | 37 39 | 4 42 | 43 44 44 4 | 43 42 40 | 38 | 36 35 34 33
w 0 0 0 0 0 0 55 | 270 | 505 | 730 | 915 | 1040 | 1120 | 1120 | 1040 | 915 | 730 | 505 | 270 | S5 0 0 0 0 0
AN N N A
Temp. | ‘ | | | | ‘ | Radiation
(°C) i ‘ [ T (Wm?)
so- | | \ ]
9 | ‘
+ 1000
45 — ]
i / ~ 800
40 ~ | \ -
F ‘ i ~ 600
s \ | \ J
L] ‘\. 400
< ‘ 1 1 f - 200
L || | | | ]
L [ | |
A | | | |
25 - ! I | 0
0 6 12 18 24
Time (hours)

Figure 505.5-1. Procedure I — Cycling test.
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MIL STD 810 505.5 — Procedure Il

Temperatures in OC; solar radiation in W/m2

Al Constant temperature at 49°C

A2 Constant temperature at 44°C

T T T |
w 0 | 1120|1120 |1120 1120 1120|1120 1120 1120 1120|1120/ 1120|1120 1120 1120|1120 1120 112¢ 1120 1120‘1120‘ 0 0 0

Temp. ¢C) ; \\‘/\/\/Y\/W } Radiation (W/m’)
50 ‘ ‘ y\ Al
! —1— 1000
|
‘ A
| b= Eh] | |
| | |
_ i | |
| ]
|
40
500
w
| ‘ \
1 |
| | [ =
30 |
: 0
0 6 12 18 24

Time (hours)

FIGURE 505.5-2. Procedure 2 - Steady State Test.
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IEC 60068-2-5 Cycles: Sal

Procedure Sa 1

 Sa1l-Diurnal Cycle

1 cycle
— 8 hours of light, 40 °C (air) A
— 16 hours of darkness 25 °C
e Used for thermal ]

cyclic testing [z
1T R EF I LI g

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

Procedure Sa 2

* Sa 2 — Extended Light 1 cycle
— 20 hours of light, 40 °C (air) Fz
— 4 hours of darkness 25 °C

e Used for testing degradation "
effects ; redeten x 2

I FAPRE AL "

b) Procedure Sa 2
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IEC 60068-2-5 Cycles: Sa 3

* Sa 3 - Continuous Light S 7
— 24 hours of light
— 40 °C (air)
* Used for testing only T
° Continuous irradiation {
photochemical effects 0

Time  (h)

] :;%ﬁ)ﬁlﬁz c¢) Procedure Sa 3
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IEC 60068-2-5:2018
Weathering

* In 2018, specific weathering cycles were added for-users interested in full
weathering testing

FEZ M MHABIMATRUE LLG 2 R E PR 75 5K

* For those familiar, these are the same cycles and filter definitions found in
1ISO 4892-2 (Xenon Arc' Weathering of Plastics)

51 7150 4892-2 (FERMTUT MR ) A a2 14
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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 # © Temperature =
Chamber Relative
Exposure | proadband (300 Narrowband stlg:lﬂdc:rd Black panel | temperature | humidity
period nm to 400 nm) {340 nm) temperatii temperature ‘c g 9
Wim? Wi(m? » nm) P ‘C
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 2 ® Temperature ©
Chamber Relative
Exposure Broadband (300 Narrowband stlg:lﬂdc:rd Elack panel temperature | humidity
period nm to 400 nm) (420 nm) termperature | temperature 'C % 9
Wim? Wi(m? x nm) ‘{C ‘C
Continuous
Iradighiorn A0x2 1,10 £+ 0,02 65+ 3 63+3 3+3 50 £ 10
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Specimen-Mounting

P ) 223
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Specimen Mounting
O 2
E TR
 Many weathering tests are performed on plaques, painted panels, or prepared
specimens

VP 5 2 LR B INBERR /B P AT AR

* However, for methods like IEC 60068-2-5 and
MIL-STD-810, these tests are usually run on finished components/products

|EC I ML 7HE 388 i 2 0 e 2% 1) A 3 47 0t

* Mounting three-dimensional (3D) specimens can cause issues with thermal and
irradiance uniformity

2 % SRR AR T e AR PRI AR R 2 SO PR Y ) R
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Specimen Mounting Tips
LEe N R

i1

* Avoid putting large specimens too close to the lamps
PR 54T B FEE AR KIE

e Put the surface of most interest facing'the lamps
L AR EAE KT, Bl il

e Avoid backing flat parts with insulating materials
GG AE B A O TS T AR A R HECS #F

* Specimens can be hotter than the black panel!

FF it B L 2 P e 2 et R AR IR
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3D Specimen Holders

3D specimen holders can be
used to maintain proper
distance from lamps

3DFE AR I A AORFFE iy 5
KE &R
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Conclusions
e Electronic testing often brings some weathering & lightfastness challenges
7 i PR G 2 A B A Rk e

* |dentify the common use for a component, and decide if solar thermal load or
weathering is more important

BN it A2 i B AR AL IR 2 Dt Tt

e Utilize test tailoring to give you a more realistic result by customizing these tests
o FH BT ) 52 BEART 4 5 R

e Take care to utilize proper specimen mounting techniques for 3D specimens.

158 FRLIE Y 5 2022 35 3D 4 i
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Questions?

kqu@g-lab.com
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mailto:info@q-lab.com?subject=Accelerated Weathering Testing Using Xenon Arc Lamps Webinar
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