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Variass Veendam

Electronic Manufacturing Services

Variass Drachten

System Supplier

VARIASS




High tech assembly & quality

Certified:
v'1SO 9001
v'I1SO 14001
v'I1SO 13485

v IPC-A-610/620
v'AQAP 2120
v'DIN EN 61340-5-1

v"Work according OHSAS 18001, I1SO 14971 (risk management) & ISO 26000 (MVO)

VARIASS



Revenues

Enabling growth

Serie production * Quick & flexible delivery
* Cost optimization projects * Stable quality
* Lifecycle Management * Lowest Total Costs

* Repair service
* Redesign support

Quick market introduction (# redesigns reduced)
* Validated design and test ability

* Minimized risks (product & supply chain) Enlarge Product Life Cycle
* Optimized setup for ramp-up or flow production * Reliable product

« Lowest Total Costs Q’ » Service (life cycle monitoring)
Design support

* Validated system architecture

* FuMo/Proto & proto testing

* Design Reliability check

Smart Customization

Early involvement

We enable your success!
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Why? Rellablllty

v Failure in the field

v'Damaged image, claims
v'High costs for service and repair

vIf a reliability problem exists,
the customer will find it!

Or opportunity for new business models
v'Service & repair
v'Product upgrade
v'Spare parts

v’ Product costs reduction
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What? Definitions

v'Quality = The product performance in relation to the functional
requirements straight after delivery.

v'Reliability = The ability of a system to consistently perform it’s intended
function without degradation or failure. Quality over time.

v'Robustness = The ability of a system to remain functioning under the
presence of invalid inputs or stressful environmental conditions cf. error
tolerance, fault tolerance.

Design Source Assemble ‘ Deliver ‘ Use
> g > —
Quality Reliability & Robustness End of life
o8 (7o
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When? Reliability

Requirements Acceptance test

Revenues

* Integration test
Detailed I Unit test

Realisation

Requirements

Detaillerin ' Series
Concept g O serie

30/31 MEI & 1JUNI 2017 ELECTRONICS

JAARBEURS UTRECHT ~ *APFLICATIONS



Revenues

How? Predicted Reliability

v'Physics of Failure (PoF, “How stuff fails”).

* Knowledge of the technology, market and application

* Field return predecessor

* QA database

* Weibull analysis (continuous probability distribution, statistics)

v'Data sheets
* Failure rate (MTBEF, FIT, Useful Live, etc.)
e De-rating specifications

v'Reliability Standards (empirical models)
* MIL-HDBK-217

* FIDES
* SR-332

v Testing
* HALT, MEOST, ALT
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Revenues

How? Physics of Failure

v Register failure data.
when, show time, interval, serial number, environment, conditions, ...
1. Effect, Expected function not available

o

No output, No connection, No coffee, ... e EW(TEESW & e R s I,
S0 s =u9mssm RN 5y ) &
2. Mode, Type of failure o SANNAS Vo[ Ui 5 e 3 s Em DU
: : : = SOFTWARE VMUM[.-MANAGEMENH‘E%E NAlYSIS
shutting down, degraded functionality, ... i MRGE N;ERESEARIIH
. . . “"“ <X pivhea
3. Mechanism, Physical explanation «STORAGE EE mnwnng
i igue, ... MILLIONCETS eveLopeNT TN =
cor.rc.)5|on, fractunje, fatigue, ":m% 'IS:IESNErsm""mm“‘ gs[ ARCH““E"’
4. |nitiator, Physical root cause §_§8ﬂﬂﬂﬂﬂ AN R T
Temperature, Moisture, Vibration, Voltage, Salt, .. m"m"‘i
v' Analyze the data
Weibull Distribution, Trends, Big-data, ... GV, a0 MBS 1IN ZD1T ELECTRONICS
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Revenues

How? Weibull Distribution

0.014 Design support ‘Series Lifesupport
0.012 ~ 99.90 ~
" lip=05 Statistical distribution (CDF)
n.nm—\ _[t/ ]ﬁ
0.005 Ft)=1—-e L/n 90.00
0.006 - \ F(t) = Failure Percentage
63.20
0004 _ i B = Shape Parameter 50.00
. Sy n = Characteristic Live = [p=0s|.
0.000 4Leas” £
0 100 200 300 400 500 @ B:]_’ n:t FEJ
] . F=1-0,368 wzr;:u:l
Beta <1: Infant Mortality Failure = 63.2% o SSS557
Beta=1: random failure R=1-F B =1 EB‘_I AR
Lo oo — e
Beta 1...4: Early Wear out Reliability = 36,8% A L LU
Beta>4: age rapid wear out 1.00

Weibull plot fime.

e | .
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Revenues

How? Weibull Distribution

99.90
Statistical distribution (CDF)
B
Decreasing Constant Increasing — 1 — ‘[t/n] .
Failure Failure | Failure Fig) =1—2 oo
Rate | Rate | Rate F(t) = Failure Percentage 20
: : B = Shape Parameter -5 00
| | n = Characteristic Live £ [p=05]
" | I =
 Eorl | Observed Failure | 5
E .‘.':nf,ont Rate %
¢ | % Mortality” | 10.00 —
3 '.’ Failure | | - ] 1
il l Consi;n.tl(Random) : Beta <1: Infant Mortality =% | =11/
0 ' vilures I L L
T = Beta=1: random failure | E’J L]
b lt Beta 1...4: Early Wear out |
........ L LLTT T LTI I T T L LA . . H . Time, (t)
— | » Beta>4: age rapid wear out  Weibull plot
Bathtub curve 1'me -

ggt)

4

3
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How? Data sheets

153 CRV
Vishay BCcomponents

W
VISHAY.

‘ www.vishay.com

RIPPLE CURRENT AND USEFUL LIFE

ISHAY.

Revenues

N\

Design support

153 CRV

v

Aluminum Electrolytic Capacitors
SMD (Chip) Long Life Vertical

175 TMP

www.vishay.com

h 140 CRH
175°C 125°C
solid SMD ‘
High temp.
1
153 CRV
1
Low Z

Vishay BCcomponents

FEATURES
* Polarized aluminum electrolytic capacitors,
non-solid electrolyte, self healing —
e SMD-version with base plate, vertical 2&':3
construction requiring minimum board space,
* High CV per unit volume
¢ Long useful life: 2000 h to 3000 h at 105 °C
limitation

to Fig. 4

* Material categorization: for definitions of compliance
please see www.vishay.com/doc?99912

APPLICATIONS

* SMD technology, in compliance with RoHS

* Coupling, decoupling, smoothing, filtering, buffering,

Table 5
ENDURANCE TEST DURATION AND USEFUL LIEE— T~
AIMAL CASE ENDURANCE USEFUL USEFUL
e AT 105 °C ATI05C e
‘ (mm) ) ®) xn
| 40x40x53 1000 N\ 2000 200000 /
ccez08
a8
. 37 N
: 36
as
N
2 N
a3 \ \
32
N NEANANER N
30 \ \ \
il N % N\
ANANEA W SN
N, N N IN N ¢ Wetime mullipler
“*1N ANER U S AN
N L ISIST e
ANAN ANANEA O 2 N
53\ N N AW NI B
ANVANAN NN\ AN
N AVER W
TS ANEAND WA\ X
8, % %. N N b, Y
1, = Actusl ripple current at 100 Hz or 120 Hz :: 2 NCTNC ),_j& AEAN AN \\
Iy = Rated ripple current at 100 Hz o 120 Hz = L Né by AN N AN
onenhs N PANNANAN ANAN/A'R
For case codes 0405 10 1010 max. |/l = 2.4 12 &N NN \ ;
™ Usefud iile at 105 °C and |, applied: 10 '%\‘ \\ AN \‘ N N {1)
Case codes 0405 10 0605: 2000 h 08 - "\ \C \C NT YT
Case codes 0807 to 1014: 3000 h 05 NN N NI T
60




Revenues

How? Data sheets

DeSign SPROrE m e S PROrt

"
a1 A N
30 153 CRV
Vishay BCcomponents
- e L. . Jluminum Electrolytic Capacitors
Lifetime multiplier 1 'sMD (Chip) Long Life Vertical
26 FEATURES qs
’ * Polarized aluminum electrolytic capacitors, u
24 2 non-solid electrolyte, self healing
%9 1 * SMD-version with base plate, vertical g&'ﬁ
_x 22 "0 construction requiring minimum board space,
—< - '?0 * High CV per unit volume
- - \d * Long useful life: 2000 h to 3000 h at 105 °C
18 N
[ » o 140CRH pplied
" 186 \C h. ° \C 125°C
% ‘ toFig. 4
14 1 % \ oo | . X |
' 12 1 OMatemlcategorgatm.fo:defmmdcomplm
10 % %, \(1) 153 CRV please see www.vishay.com/doc?99912
08 & ® 1 APPLICATIONS
e > E \ L L;Z « SMD technology, in compliance with RoHS
0.0 S —} [ ] * Coupling, decoupling, smoothing, filtering, buffering,
40 50 &0 70 80 =) 100 110 1an ray -




Revenues

How? Data sheets

VISHAY. ~—
v Standard Thick Film Chip Resistors

y D/CRCW e3
Vishay
Derating
Standard Thick Film Chip Resistors
a
-'5- 100 FEATURES @
.§' 0&8leARIR:1%for1000hm70 C
2 9 \ 5 A RoHS
[=] COMPLIANT
b1 N e Pure tin solder contacts on Ni barrier layer HaLocen
s N provides compatibility with lead (Pb)-free and lead FREE
< N containing soldering processes
g 50 « Metal glaze on high quality ceramic
§ * AEC-Q200 qualified
fr e Material categorization: For definitions of compliance
please see www.vishay.com/doc?99912
0 ‘|\ INDARD ELECTRICAL SPECIFICATIONS
-50 0 50 100 °C 150 SIZE RATED LIMITING
@mb, o Temsersture s T DISSIPATION | ELEMENT | RACemcient | TOLERANCE | - | —
ient Temperature 5,

s

")NICS
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Revenues

How? Data sheets

Design support

~—_
@ ENVIRONMENTAL SPECIFICATIONS
\
| Test Conditions / Notes i 600 W, Ac-Dc POWER SuPPLY
Operating Temperature Range No de-rating up to 50°C -20 & 50 °C DICAL RATED DDP600 SERIES
Operating Temperature Range See de-rating curves and conditions in the . B 70 oC DS_DDP600 Series_Rev02 OcToser 2015
with De-rating Output Specifications section
Storage Temperature -40 - 85 °eC
Humidity RH, Non-condensing Operating. 90 %
Non-operating } B 95 %
Operating Altitude MoPP (100 - 250 Vac, 50/60 Hz) - » 4000 .
MoPP (100 - 277 Vac, 50/60 Hz) = - 3000 m
MoOP, ITE grade = = 5000 o Nedewl  nusre
Power de-rating above 1800 m
Shock EN 60068-2-27
Operating: Half sine, 30 g, 18 ms, 3 axes, 6x each (3 positive and 3 negative).
Non-Operating: Half sine, 50 g, 11 ms, 3 axes, 6x each (3 positive and 3 negative).
Vibration EN 60068-2-64
Operating: Sine, 10 - 500 Hz, 1 g, 3 axes, 1 oct/min., 60 min.

Random, 5 - 500 Hz, 0.02 g%/Hz, 1 grus, 3 axes
‘ Non-Operating: 5 — 500 Hz, 2.46 gams (0.0122 g%/H axes, 30 min.

MTBF Full Load, 40 °C ambient 300000 . .
80% Duty cycle, Telcordia SR-332 Issue 2
Useful Life Worst nominal Vi, 80% load, 40 °C ambient.

Storelconvection cooled, the U-fra 0“03 @ C€

a steadv 400 W un ta S0 °C amhient A huilt-in fan sneed cantral circnit
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Revenues

How? MTBF

: | . :
Design support m NEIES Life support
MTBF

~—_
MTTF MTTD MTTR MTTF
CORRECTE WERKING DIAGNOSE REFARATIE CORRECTE WERKING Time Decreasing Constant Increasing
0 - Failure Failure Failure
Rate Rate Rate

MTBF (mean operating time between failures)
—t

R(t)=e ™ = eMBF
@ t = MTBF -> Reliability R(t) = 36,8%

Observed Failure

b Early
Rate

% "Infant

Failure Rate

Power Unit: R(t) = 36.8% @ 300.000h (34 Years) b s A '
| I
R(t) @ 3 Years: R(t) = 92% | ST g
e T R 5,
Calculation of spareparts T al ,,,,, | :
Q=N * (T / MTBF) Q=#ofspareunits | . T —— Rocsenissanensssois
N = # of operating units : Time l »
T = expected live time Bathtub curve

T =3 Year, N = 100 units
Q =100 * (26.280 / 300.000) = 9 units

30/31 MEI & 1JUNI2017 ELECTRONICS
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Revenues

How? Reliability Standards

DQSign SPROrE m e S PROrt

N~
MIL-HDBK-217 FIDES SR-332
Origin US Army European tech industry US telecom industry
: DoD, model is not Fides group (Thales, Telcordia (subsidiary
Publisher . :
supported anymore Eurocopter, Airbus, others) of Ericsson)
Modelling Components only Components and process Components only
Required input Relatively much Relatively much Relatively few 2
0.8 _ R
Supported Many components, : ' ' '
Relatively few components Many components
components some are obsolete g0 Q ==
Quality Very complex Complex Easy 0:4 \ s
assessment X
of A \
Reliability software: | |

. 40 80 120
-ReliaSoft
-RAMS (Reliability, Availability, Maintainability and Safety)
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Revenues

How? Reliability Standards

N\

Component name Description Number of components Failure rate N*Lamda Design support m
at stress fact at stress fact N
20% 50% 80% 20% 50% 80% 0,000000001
Resistors
hloter oo povt 0 19 0 18 2 ! 28 Failure Rate A =1/ MTBF
Metal high pow 0 8 10 13 0 . .
Fixed Wire Precision 0 2 35 5 8 10 FIT, Failures In Time (10°h)
Power 1 0 8 15 30 8 _ 9
Variable Wire Precision 0 320 400 440 0 FIT =10 / MTBF
Power 0 0 170 210 275 0
Trim Cermet 0 5 6 7 0
Capacitors
Elco Solid 0 45 75 175 0
Wet Mini 0 25 55 135 0 —1 A L= & 21
Wet Small 0 0 2 8,6 14,4 36,5 73
Wet Large 2 129 219 54 108
X-Y 1 0,6 2 4 4
Film 0 05 09 75 0 A
Ceramic 0 5 0 0,6 25 9 12,6 —_— _
Total failure rate 1027,69 A
Factor for ambient temperature Factor for environment
Kt= 08for 15 Kt= 1 K3=  1for gnd benign K3= 3
1 for 30 3 for gnd fixed
1,2 for 45 9 for gnd mobile
1,5 for 55
2 for 70 N*L*Kt*K3= 3083,07
M.T.B.F 324352,0257




Revenues

How? Test

v'HALT (Highly Accelerated Life Testing)

* “smoking out failures”
e Testing for Failure and Robustness
* Define weak components for improvements

v'ALT (Accelerated Life Testing)

* Testing for live

Design support NPI Life support

 Reliability
* Predict lifetime
v MEOST

(Multiple Environmental Over Stress Testing)
 Determine or Demonstrate field failures
e Combined more stresses
* No Standards




S u m m a ry Reliability is determined at the design stage

v’ Experience

v'Design for eXcellence checks (Variass DfX tool)

* Read the datasheet
e Use standards and predict
e Beware of the environment

Revenues

* 10 degrees decrease in temperature makes the lifetime double

v Test (HALT, ALT, MEOST)

/\ v Carefully determine your product specifications.

Design support
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J follow our lead
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