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Company History

==
SATURNUS

AVTOOPREMA

€)

1921
1948
1965
1971/74
1997

2004

2008
2011

Company's foundation — production of metal sheet boxes

Start-up of production of lighting equipment.

First export to Volkswagen

First business contact between Hella and Saturnus for VW Golf | & Beetle.

Completed re-privatisation procedure. Hella KGaA Hueck &Co, Lippstadt

became the majority owner of the Company - 52%.

Hella KGaA became 100% owner of Saturnus Avtooprema d.d. Saturnus changed

the company’s legal status and name to Hella Lux Slovenija d.o.o.

The company name was changed from Hella Lux Slovenija d.o.o. to Hella Saturnus Slovenija d.o.o.

90 th Anniversary of SATURNUS *“A period of Progress and Success ”

”
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Hella Saturnus Slovenija
Milestones

HSS is
nominated for
Formation of g third

developme_nt competence
of electronic centre for

Setup of a elements for i i
fully robotised single-function
. flexible LED lamps, in
Introduction assembly line technologies  gddition to the
plant for engineering lamps y auxiliary lamps
injection analyses and and the Hella
Hella KGaA moulding and  simulations of Sports Car
anti-abrasion  conventional
. programme
. Introduction ngg:qfsc&?é lacquering of  and LED
of headlamps o polycarbonate technologies
: made of majority |
Introduction of hareholder of CCVE' '€Nses
CAD/CAM/CA thermoset  SHATENa el ©
, bl plastics as the company
1 _ Manufacture E téchnology replacement  Saturnus
Establishment 5,4 with the Avt
for sheet- Goprema
of the company presentation CATIA al
Tovarna of the first software in the hme gl
izdelkov iz TAM Pionir &D eadlamps
plocevine in headlamp department
kovin (Tin and
Metal Products
Plant)
1921 1948 1988 1990 2004 2007 2010 2011 2011/12 2012 Future

”
3 HRO-A Milestones & Product Portfolio | Cristina Groza | HRO-A | Lugoj, May 2012 HELLFI
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Hella Saturnus Slovenija
Sales

Sales (mio €)

2005 - 2006 90,2

2006 - 2007 99,1

2007 - 2008 92,4

2008 - 2009 132,9

2009 - 2010 223,7

2010- 2011 257,6

2011 - 2012 264,2
2012 - 2013 215

2013 - 2014 200

2014-2015 (I 265

i

4 Hella Saturnus Slovenija | November 2013 HELLR
N7



Hella Saturnus Slovenija
Employees

(May 31, each)

2005 - 2006 800

2006 - 2007 811

2007 - 2008 944

2008 - 2009 1248

2009 - 2010 1634

2010 - 2011 1856
2011 - 2012 1869

2012 - 2013 1814
2013 - 2014 1900

2014 - 2015

2370

1500

i

5 Hella Saturnus Slovenija | November 2013 HELLR
N7



Hella Saturnus Slovenija
Market coverage by Customers (in %)

32 15 12
: ‘
43 ‘

53
35,2

18,3

6 Hella Saturnus Slovenija | November 2013

Volkswagen Group
General Motors
Nissan

PSA

Renault

Ford

BMW

Daimler

Other

L
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Hella Saturnus Slovenija
Production programme share (in %)

2
54

et

24,1
Foglamps
Headlamps
68,5
B SFL
B Industries
7 Hella Saturnus Slovenija | November 2013

Pcs in thousands
8,400
2,500
300
60

”
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Hella Group
Development Footprint

. ™
HAT

Lippstadt (Germany)

E GDC Headlamps ) .
HCCU = GDC Rear Lamps Mohelnice (Czech Republic) HCL
IDC Headlamps
. LDC Rear Lamps Changchun (China)
Plymouth, Michigan (USA) LDC Headlamps and
LDC Headlamps and Rear Lamps

Rear Lamps

Nanjing (China)
LDC Headlamps and
Rear Lamps

Ve

T

‘g
'\.“*
&

EOSA I'I

Guadalajara, (MEX)

LDC Headlamps and

SFL Single Function Lamps
RL Rear Lamps

Chennai (India)
ODC Headlamps and
Rear Lamps

’W‘-.

GDC Fog Lamps
LDC Headlamps
GDC Single function lamps

Mentone (Australia)

O GDC = Global Development Center :izacrH,_zfnd;zmps and
O IDC = Independent Development C
© LDC = Local Development Center
@ oDC = Offshore Development Center
i
8 HELLRA
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Hella Saturnus Slovenija - Design & Development
System Development

Project Offer
Priorisation finalized
Styling
Nomination Freeze

Phase 1
Quotation

Phase 2
Concept and Detailing

LY

Project Maturity

System Quuite System
Release Concejpt
Release

12

Change-managgment

Technical &
Comercial
Design Ralkmse

Prototype

Phase 3
Means&fProduction

Tools &
Assembly
finished
C-sample
delivered
Pre-series

Phase 4
Quﬂication of Product &

ISO-TS 16949

Production Project
released released

Customer Customer
approval SoP

Saleable

Process

Phase 5
Ramp up

\‘

System System All First System Full Run System Saleable Full Run R@R
Release Release off-tool Release Check SigmOfi Internal Customer
SR1 SR2 parts SR3 ‘
| |
: PSW PSW
Tool Kick-off components product
successful successful
Legend: =
cuslomer'rllestcne’ Gate Transition/ Approval / Release v' HELLA Mandatory Milestone A" 4 Milestone Definition on actual page 6



Hella Saturnus Slovenija

Competences

18




Hella Saturnus Slovenija
Development competences

EEEE

Design of
Electronics
for LED light
sources

Development
of Optical
systems

STUD|
STUD|

Advanced
development
& research

3D - Design

Photometry &
Type approval
process

Engineering
Simulations

E oo

Lo Testing and Production
: i Quialification of Prototypes

F NN, Fotometry HL
PR, Type Appr. Cffizer

12

19 Title of presentation| Re

’ :nt | Lipps  tadt, June 2011 HELLR




Development groups DE-1,-2,-3,-4

Developers

20

DE 1 (DPF7) DE 2 (DP8) 5006 J(DE 3 (DP9} 5007 JIDE 4 (DP12)
O D
2E 1WA FTE 77% [} E 41 FTE 51% [} 12 12,2 FTE vy o 22 12,5 FTE 61% 4
8 3 o a
0 hired 26 ext| -2 hired O et 0 hired 12 ext| 0 hired 22 ext|
1 Sosid J. H5% 1 Cerar L. H5% Cerar L. 1 Turk hd. HE%
2 Zmave A His 2 Jenko R. His 2 Morkid B. HES 2 Rudman J. HES
3 hatidic hd. His 3 Cuznar T. His 3 Logar A HES 3 Medved O, HES
4 Krajne U. HEs 4 Hvastija £.P. EXTR 4 Pawdid . HEs 4 Petrowié M. HEs
& Podgomik A His 4§ Birkelbach hd. His 5 fndin T HEs
6 Lozig A His 6 Joger M. His 6 Mencin hi. HES 5 Picelj D. HES
7 Lebenitnik b, HES
7 Bogataj G. HEs 2 Hastelic K. HEs & hzic b HEs
F hiathu (HEI) ExTR 9 Hribar . HEs 7 Rutar A HEs
% Rodanc U. EXTR P Saravanan (HEI EXTR 10 Planine J HSS g Awgutin T. HSS
9 Lakota J. His 11 Rot J. HES 9 Zvonar B. HES
10 Zadel T. His 12 Pawlié b HEs
13 Prelesnik J. Hss
11 Drobne A His 14 Hikalié P. HEs 10 kridman K. STUD
12 Peterlin D. His P HH 11 Senica Klawvdija sTUD
12 Jdar A His P HH 12 Smilianié Jure sTUD
14 Belfak B. HEs 12 Zniderid T EXTR
15 hdhalié R H3s
16 Jereb G. His
17 Mu Guerermo F HES
14 Kukolja W, CadC EXTR
18 Tehownik b HEs 15 Jandié M. CadC EXTR
19 MaleSewic M. Hs5 16 hhljevié % Cad EXTR
20 Galijot Sandi His 17 0&é O. CadCar EXTR
21 Purgar T. EXTR 18 Kopit %, CadC: EXTR
22 Simnic O EXTR 19 Jokié B. CadCa EXTR
0 Bingula 5. CadC EXTR
23 Lodar . EXTR 21 Kriwdic |. CadC: EXTR
24 Baruga N. H5S
25 Glawad A ETR
26 Jasaragic A HSS 22 Ferjav J. STUD




Hella Saturnus Slovenija - Design & Development
Design & Development using Catia V5

THE TARGET:
3D modelling o> FEASIBLE Interference analyses
) PRODUCT :
CONCEPT

Rendering




Optical engineering group

Design of Optics

23

LE

Development of Optics

8 38FTE 47%
8 hired 0 extl

1 Tréek M.

2 Logar T. OPTE
3 ZajcT. OPTE
4 Novak D. OPTE
5 BelSak M. OPTE
6 Janeva-Azdejko OPTE
7 Vesel V. OPTE
8 Dolenc Matej OPTE
P Premru J. OPTE
P GrljN. OPTE
P N.N. Liko




Hella Saturnus Slovenija - Design & Development
Development of Optics

Design & Analysis of photometrical surfaces— ECE, SAE

T
FMVSS 108 Regulation 0.008 0077 0770 704

HEL
25 ELLH



Hella Saturnus Slovenija - Design & Development
Photometrical Laboratory

- Photometrical measurements and tests for

* support of Design
» support of Production
» support of Quality Claims

- Photometrical measurements and sampling for applications for Type approval

- Management of calibration and maintenance of Photometers & equipment

- Members of GTB Working group Photometry (Slovenian representative)

Laboratorij za fotometrijo Hella Lux Slovenija d.o.o.
PHOTOMETRIC RESULTS

Prograr
s 5GS

[RASTERIxHeSVieDEGSTEPOBC )
'OROLLA RH PES REFL T528 RAST

705 10 1138
e TOYOTA COROLLA RH
PES REFL

418 T528 RAST

nnnnnn [S plasticnim standard HB4 reflektoriem.

m TOYOTA COROLLA RH PES REFL T528 RAST / RASTER H65 V-

T T

1000 Lbnas Letaka ¢ 17+ Sioven
Emai 000 ocovarghota com

27




Simulation engineering group
Engineering
Simulations

28

SIM 5008
Simulation Engineer
8 53FTE  66%
4 hired 4 extl
1 Slanovec J. GRLD
2 Ocko U. SIME
3 Simi¢ V. SIME
4 Krebelj D. SIME  EXTR
5 Peta¢ P. SIME  STUD
6 Suhodolcan M SIME
7 Jeke U. SIME  STUD
8 Podgorelec M. SIME  STPR




Hella Saturnus Slovenija - Design & Development
FEM Structural analyses - Stress-strain optimisations

L

30 HELLR



Hella Saturnus Slovenija - Design & Development
CFD analyses - Thermomanagement

250
227005
20407

Le10ts
15802
135015
17202
84,0349
aaaaaaa
43,0449
20,0499

Fluid Temperature ['C]

Vewlur plel Veducity (nds]

250

140

31

i,

0,52697¢
U,2U3691
0,181022
0,158382
0.135767
0,11313¢
0,0905115
0,C678827
0.0452558
0,0226278

W\ velcohy s




Hella Saturnus Slovenija - Design & Development
Injection molding simulations & analyses

Fill Time

80 mm
—
Flow Front Temp.

a0 rmm

—

a0 mm 80 mm

— —

i

32 HELLR



X —-LSL USL -X

Hella Saturnus Slovenija — D&D Cp = MiN 3s | 3s
Tolerance simulations
PROCESS SOURCE OF DATA v
OWNER DATA 3DCS INPUT DATA
v
SPECIFICATION 5 — =
LIMITS
USL, LSL
of the FEATURE
TECHNICAL (tolerance limits)
DESIGN DOCUMENTATION
DEPARTMENT (3D MODELS, 2D
DRAWINGS) NOMINAL VALUE
of the FEATURE
X,
(3D MODEL
GEOMETRY) ; .
20,20 -z0j10 20,00 -19,90
sa . g el
MEAN VALUE
of the FEATURE ESTIMATED NQ
PROCESS QUALITY _
DOCUMENTATION X (SCRAP)
PRODUCTION > (X-R CHARTS,
PLANT MEASUREMENT
REPORTS, SCRAP
REP OIIKTS) PROCESS DISCUSSION WITH T
FEASIBILITY THE CUSTOMER
ABOUT @ THE PLANT ABOUT
Co SPECIFICATION NEEDED QUALITY
] LEVELS!
” N
33 HELLRA
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E-LED

Electronics -coordination &

development
19 8,6 FTE 45%
11 hired 8 exf]
1 Krejan A. GLED
2 Razpotnik J. [=H=))
3 Perko B. ELED
4 Nugié J. ELED
5 Vrbanj$tak U. JCDE
6 Avgustin K. BB
7 Harbas S. BB EXTR
LED electronics fRnl 2D O
9 Parkel] M ELED
10 Dolinsek B. JCDE
engineering group s
12 Anzelje D. BHE EXTR
13 Karlovsek M = ELED
. 14 Kostomaj E 1. JCDE
Desian of o
16 Kobe Aleg BELED STIP
17 Kuringi¢ Andre STUD
L] 18 Mudié Admir STUD
Electronics

> Sy
34 HELLR



What do we develop?

Electronics for Electronics for Electronics for
Components "
Headlamps Auxiliary lamps SF lamps

- Complex systems || - Subasemblies - Foglamps - CHMSL
for headlamp

- Position, direction

- Demanding functions (DRL, - Side markers
architecture DI, PO, CL,...) etc.
- Licence plate
lamps
- DI'in mirrors

L

85 HELLR



E-LED development
Development process & tools

SW tools HW tools Consultations

- Microcap for simulations Power supplies - Consultations with
experts at HKG

- Cadence Allegro for Multimeters

schematics and layout : - Highly specialized
Oscllloscopes knowledge -> network is
EMC equipment very important

- Cadbas is centralized
library of components

. ) - Reqular reviews
- Catia for mechanical 9

development

i
36 Title of presentation| Referee | Department | Lipps  tadt, June 2011 HELLH
N~



E-LED development
Main development challenges

LED needs to be
driven by
current, but car
supplies voltage

High powers ->

: '. : thermal issues
Breakdown:!  Reverse Forward '
High ranges of ;
voltages (6 — 16V) 5 J
Start / Stop Vbr ! '
) 7 v .
: Various
: T diagnose
; —DH— requirements
: i
Specific -
styling
requirementts — EMC

i
37 Title of presentation| Referee | Department | Lipps  tadt, June 2011 HELLR
N7



E-LED development
LED Drivers

FTeresIStor Very low EMC risk.

Resistor to control current — poor regulation, low efficiency, very cheap.

Constant current source — good regulation, low efficiency, cheap.
Low EMC risk.

High EMC risk.

Switching power supply — good regulation, high efficiency, higher price.

Standard Hella DC DC drivers — no development cost.
Relatively big, not for low supply voltages, not for lower LED count.

38 Title of presentation| Referee | Department | Lipps  tadt, June 2011
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Laboratories

Testing

89




Hella Saturnus Slovenija — D&D, Quality Department
Testing & Qualification Laboratory

> Tasks
 Measurement & testing for Design & Development
» Testing of new concepts
» Qualification testing & measurement
 Measurement & testing for Production process
 Measurement & Testing for Quality management (Claim management)

- Equipment for

» Temperature tests (high,
low temp., humidity)

« Rain chamber tests -

e eeeeeeeeed.

* Vibration tests Temperature Jests

\

Development and
Series Sample

« Salt spray tests
I Electrical Test

e Dust tests Quialification

 Chemical resistance

Acoustic Tests

A

Optical Tests

40




PRE-D 5012
Pre-development projects,
Roadmaps
6 2,0 FTE 33%
4 hired 2 ext]

3 Gartner T. SCDE
4 Dr.VirSek M

5 Tekav¢ic A. STUD
6 Babnik B. > STUD

Advanced development group

Pre-Development

i

42 HELLRA



Pre-development solutions

-> CFL foglamp

-> LCC foglamp

-> LED F3 foglamp

- Standard bulb shields




Academia
Cooperation with local Universities TRANSLATION:

University of Ljubljana again among
Cooperation 3% best Universities worldwide

UL was for the third time listed within 500
best Universities wordlwide according to
Accademic World Ranking of Universities
2008 (so called “Shanghai list”)

; ; ; UL was ranked to the class between 402 +
2 FaCUIty of Mechanical Englneerlng, 503 out of 20.000 universities. In Europeean

UNI-LJ — fields of interest: region (Top European Universities) the UL

was listed to the place rank between 169
e FEM anal and 201.

analyses Univerza ¢ Ljubliani Best University recognized worldwide is
Harward University, best Europeean
university is University of Cambridge.

» Trainings of HSS staff
e Student practicum at HSS

LL . Akfuaino na Univerz . Pricaz novice zzdnja spremembs= 16.4.2008

Prikaz novice

izhor novic

= Aktualno na Strabesko partne-shio na 1.9.2008 25.05.2005 Ragpis £a wpis v
. . . Universi podrodiu reSevanta aktuainin - I ~ pociplomske Studijske prearams
9 Facu Ity Of M echan ICaI Eng I neerl ng , e —— rgmg;:t%a?:?rmﬁ UL ponovno uvricena med 2% najbelifih univerz na svetu £a 20092010

Lniverza v Ljubjani =e je kreji zapored uvrstia med 500 ra bofSh univez na

U N I _ M B _ fieIdS Of inte rest: Vpis s UL Newi redni profesari 2008 ;;eL'i:L:lJa Academic Word Randng of Universites 200€ lastvici (Sanghajska prgég: z:éls:-lt\.aeiﬂ;a

Castni j=nc 2008 irShilula JAIST
Medd“'ﬂmdm' s ragrEne LL sa je uwrstila v razred med 402-533 izmed 20.000 univerr iz celega sveta. W
isr?n:n?;\?gle n Presemavi negraena 2008 evropski regii { Top European Univaisities) se je UL uvrstils v skupinc med 168 in 12,75.2009 Supendna schanherr
201 najboldo univerzo, kar je bafs ocena kot v lsku 2007. Vodina univerza v za poletro Solo Alpkach
Razkovanoin Zoisovl nagrajend 2008 s/erovnem menly Je Harnvatd universiy, v Evropl pa Universty of cambridge.
d C F D an alyses razvoing delo Y -~ ’ 12.05.200% Promaviranih enazst
ZewluZnii o clesorji 2008 | wrstitew |11 hk-at iwrécz Shvenjc mad 37 drfav sveba, ki imajn univerra med 500 nouih doktoriey znanost
O Univerd v .. _ - rajbojsh ra svetu.
. Lubhan Nej sportniki UL 2000 e 15.05.2009 Jawni razpis za miace
d Tral n | ﬂgS Of H SS Staﬁ: . Razpis Celotna ARWU lestvca je dosegliva na razshovalos na Uni:E'z v
gﬁ?&rgf - btk wny. arwu.org/ran k2003 CH200E. htr Ljubljani v etu 2005

Hevice po kategeriah 15.05.2009 Anketz ¢

H Bolonjeki = ) ko vk briko zinfor,
» Student practicum at HSS — T e———.
Vs i
E I et e ] oaled izbora novic v czlot

Knjidnice Fotcaalerije ¥se novice po katecorijah
Naraam 6 Na rovice

BLQIB'HEI krjiznca Koledar docodkor

Pigite nam

redia sede Source: http://www.uni-lj.si/novica.aspx?id=1922

i
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Hella Saturnus Slovenija - Design & Development

Types of prototypes

Stylistic prototype
(for definition of shape
of the product)

Presententional or
voluminus prototype
(first steps by defining
the shape and
composition of product)

Functional prototype
(to content buyers
demands)

Prototypes

Functionary

prototype
(for working in joint)

Prototype for
confirmation of
making
(for help by constructing
products and tools)

Mechanic prototype
(for help by making
gadges)

47 Training plan - HSS for AUXL/SFL Designer | HSS-D | L  jubljana, April 2013

i

HELLR
N



Hella Saturnus Slovenija - Design & Development
Prototype workshop

- Prototype workshop:

.* HSS/Eng/Oct-16-2011/Development Dept. HELLH
N,



HSS prototype workshop
Rapid prototyping

- Rapid prototyping — 2 x 3-D printer
* For ABS material (max. 254 x 254 x 305 mm)
 PC, Ultem, PPSF (max. 406 x 356 x 406 mm)

- Producing prototype components for design,
guality planning, etc.

-> Masters for silicon molds

ABS material /

/__‘-

pr—

Supporting structure

Pallete

” N
49 Training plan - HSS for AUXL/SFL Designer | HSS-D | L  jubljana, April 2013 HELLR
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THANK YOU!




