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AT4 Wireless 7 [ifi% 1991 # 5571 > 4% 1992 & o ¢ Andalucia’s # /i
[ (Technology Park) » 7+ 1993 * F'ﬁJt[ﬁﬁ@%‘??‘i@ﬁ‘}ﬁ‘(EMC) R i R
V2 BURR R SRRT  PRE S TS R A
GSM ~ GPRS + EDGE » UMTS ~ WiMAX * Bluetooth .. )& 7 -
= 2008 @F%ﬂ 1N AR WFE'F%E%FFF JHFE RS ﬂ e g7
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(Invertors)%’tﬂk'/ﬁFjCT‘FL";'ﬁV’Fﬁ’(ENSOUS ~ EN61000-6-2/EN61000-6-4) ~ [Rh3Eifhe-
25 (Trackers)d %'Eﬁkﬁﬁ' F’*(EN61010 1 ~ EN61000-6-2/EN61000-6- 4)73'3&%
28 (Connectors) ¥ (EN60998-1)="; = f,F = f[ = ]‘E;Iiijj

1. Engineering & Solutions :
® RFID Solutions for Localization & Identification

® Solutions for the management and control of facilities(iBox Ambient
Intelligence)

® Management and control solutions for telecommunications services
(Serviber)

® Solutions to automate telephone support services(Smartsuite, [VR)
® Industrial Automation solutions (VIPT)
® Automation solutions for information (iBox Blue)

2. Labs (Testing and Certification Services) :

® Regulatory (EMC, Electrical Safety, Environmental Testing, Radio
frequency, SAR & OTA Testing)

® Telecommunications (GSM/GPRS/EDGE, WCDMA, HSPA, LTE™,
WiMAX™, Bluetooth®, Wi-Fi®, RFID/NFC/EPC, UWB, SRD)

Certification : CE Marking, World Wide Compliance Services
Calibration
Gaming Technology

Photovoltaic Modules

Official Test Laboratory for Continua Health Alliance
3. Systems

® LTE™

® WiMAX™ (Fixed, Mobile)

® GSM, GPRS, EDGE, UMTS & HSPA

® RFID-NFC-EPC

® Bluctooth®

EJ%F‘J\ITH% ERAT /2R AG ] 75 > AT4 Wireless ‘F,JLIJEE ENAC(?I
373/3 [:E&Iiﬁ"ﬁ" frb) 1, 1ISO17025 '/I?i% » Wl B s TUV NORD ﬁﬂk[@ﬂ
”(EH%@%?,E S VRS AT R
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1 R
® [EC612151 “EFFF#[F/@ F——kﬁﬁﬁ %%’L«rr ,—ﬁuEFg:}:DwJ%‘gJ

® IEC610646 : pbE FIMH A s - f”er?:ﬁlﬂ FR
® IEC62108  FA FI(CPV) Mt %sx”w' - F%?'JFFEF%%W 2l
® IEC61730-1 : “MIR-A FRASAE VA 24 5) 1D - Agapferl
® [EC61730-2 : Mok Ffda Vb = ?J 572 :Fk 3Euﬁ=§ag[¢
® IEC61701 : [k %E@%ﬁ%
® IEC60904-1 Mok I-V [III5ELE! ]
® IEC61345 1 ““if A Pt UV &
® [EC61829 : rﬁ#m/ﬂz& AR J:Bﬁ*[ I-HH -V plRseE ]
® IEC62124 : B A Al it
ot sisern
performance at —

STC and NOCT

Mechanical load test

Outdoor expos.
60 kWh-m-2

Damp heat
85°C/B5%RH

Hot-spot

endurance Thermal cycling

- 40°C/+85°C

Tests conducted according to IEC 61215 standard
ﬁ%ﬁ‘ 1 AT4 wireless ﬁﬁ#fﬁfﬁ\ﬁﬁ% =it [ZEH:?EU%TF' FI
(EVRII[M 1 AT4 wireless ** il DM £ 7]
2. IR -
® [AECIEC60904-9 1 5k A~ K AR
® JEIRAE RO S
® IF TR



® [ ErEE
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® UV IR

© "ITHRIEE) ¢ ) AT4 wireless 2l TR TR L S

Horizontal irradiance
8000
7000+
-, BO000H
B SHOOD s
S 40007 :
E 3000 3000 sunlight hours per year
= ooo+{ — e
= o20o0f = Average temperature: 18°C

1000+ — I S i G S “\:\i
n
Jan Feb Mar Apr May Jun Jul Aug Sep Oct MWov Dec
Source: Meteoroiogy National Institufe spain 2008

— AT4 wireless Paris = Londres i
Sunhghr hours

Frankfurt —— Bruselas

400

350
300
250
200
150
100

50

Hours

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mov Dec

Source: Photovolfaic Geographical Information Syafem
{PVGI5) - European Commission
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AT4 wireless 2 E1 35 [ L e gl RaT > e il AT (1B 1N A
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AT4 wireless == £ o {23 {1 ﬁ'ﬁ%b—% Ff#ﬂﬁ?[*%?’\ T/]JJ\IbeLQ*
SEAEYE TEC 61215 ~ IEC 61730 ~ IEC 61646 & IEC 62108 » —Hf:[%F | :

> VR R
> NI TR R -
> KR
< S
Y CE R EE A ass
> MRS - EN61730

> @B (Invertors)d 4 ch—fﬂ’ﬁﬁ' FL EN60178,
EN61000-6-2/EN61000-6-4

> NPEOASEIEESS (Trackers) :Ltf”v 7FE'F’~ EN61010-1,
EN61000-6-2/EN61000-6-4

> i #5 (Connectors) : EN60998-1

(=) 17=7 BI%F| 2 f-IpH --(CENER) [/

CENER %% 2001 # 7 Navarra F?*F{T"/E‘/F‘jw?uﬂ [™ Ryt s 2002 F -
Sakten] [ﬂ Eﬂjrgjﬁ;":”sﬁfﬂ\’:ﬁ% Eﬁk’xﬂ“ ITJ“FII s IEi*?‘i ESS| jfif[(CIEMAT)
5 %ﬁ %ﬁﬁ@?ﬁb?f i RN I RS RN G g i e N
,_F_JI}EV C T EIIJE"’EF' fJI;Iu ~ FL fEEAE F_ IFL[ PO B ’#ﬁghﬂ H‘:
VRPYB AR > 2RI ]‘ﬁt FEF IRl & B ¢f[ A B
AR I:[JEFH :

F| 2 2RV ¢ (Determination of renewable resources)

3 513 5% (Development of performance technology)

e et g aa— ]F‘ {(Technological risk assessment)

SR ?C#;"‘?*[fb [ [fﬁﬂf IFL {(Economic viability assessment of projects)

Feeser W A2 (Verification and Standards)

—mﬁ%p’ﬁ 5% (Systems equipment development)



CENER = 17 [S[ FRTr | 4 oyl i éﬁb—r[ﬁﬂ HIUE‘UP"*

s T R A
1. E§2(wind) :

® TS FrEF%?r(Wind turbine analysis and design)
)RS R (AMBKIEC 61400 WTOI A513%)
BB ER D S LRI
T L VR
BRI R
U RFHE FTR S L S L R

® I{%Y ﬁ = ]‘Fﬂbj’pl JH[(Wind resource assessment and forecasting)

> [FL' : wﬁfrﬁ TR/ V—r[ﬁ, R %%J/F%fﬁ[‘if )
CENER ST R Efﬁi% [ﬁ,mi °
> %Wr@ﬁ@ﬁﬁ%ﬁﬁ%ﬁﬁ%ﬂ’ﬂﬁﬁw@ﬁﬁﬁmﬁ
il e
® i JESIHFEEER 2 (Wind turbine test laboratory)

> BURHEEEERS A N BN 75 F 0 (e
IEC61400-23

vV V V V V

> %JJ%EH%%%% S SMW IV B G B

> R R J%ﬁyﬂﬁ

> lﬁﬁ?%(Nacelle)?Eﬂa Bl

» e ifd(Wind tunnel)

> GPEHEERS H ORIV R QPR R e

> drREE S RN R o B S AR 2 U
%Fﬁ EHSTE SMW > B2 gD

<> rFL, gl JEIIE»E»L(Power curve tests)

<> Pééf’[ (Noise tests)

< rF%T_J %% (Energy quality tests)

< BB i Mechanical resistance tests)
2. “MBEYf<(solar thermal) :



® R[AE

> NHEFER DR R

> NEERIEEGG MBS R W VR

> NI B e

> MHERS T H [’%%‘:’J’JJ[@—:}L&EYﬁ ﬁﬂﬁgﬁ"ﬁ;{/ ?ﬁ

o EFIEN R

> #Bﬁéﬁ%«j‘(Solar Radiation) ! ]
& B
<> E ‘?EUfﬁJ/ A%
TR I

> #Bﬁéﬁ%«j‘(Solar Radiation)ﬁziF ]"Fh
S B ST B I
< I'] Mesoscale Meteorological Models TMY F:—L“]'ﬁ{\]?ﬁﬁﬁﬁ
¢ I'JfE-MSG (Meteostar Second Generation ) ¥ FH&H V3

0 2 S TRRHY [ 3T

> #Bﬁéﬁ%«j‘(Solar Radiation) 1]
= '*ﬁﬁﬂf{gﬁy FERI/3 B
> ’J‘Eﬁ*ﬁﬁﬂﬁgﬁﬂ/ 24736 7 )
2l 'ﬁfj’ﬂ\ﬁﬁﬂﬁgﬁﬂ/ VERH

3. NfEA ’Fj‘ff‘(photovoltaic solar) :

CENER ! MR Fp I (S - RV o R R bR £
S H AT~ QR T2 PTAE O BT R R (S
A 5 B B 25, I R - 3 o [

® MR

> NI PP M e (Cells 1 Hr Bt
o PRI AR« R AH
> M ?fﬁ*ﬁﬂ/qf\‘j [ikﬁiibﬁ:—i%?f
b
O NFHFETPRELEES
o W ?ﬁ%"%



o DLTS(Deep Level Transient Spectroscopy) * PCD -
LBIC(Light-beam-induced-current)

o SEM-EDX
0  Lock-in Thermography
> NI R R
S RGP SR O R
S FNSIFRR P
S L B
> % ;;Fg@ﬂi]ﬁi%(ﬁﬁﬁ PECVD > LPCVD - & (™ » ki >
i)
® R Fk
> NI OL AT RN
< J& ENAC(National Accreditation Body)?f’iﬁ‘ N %ﬁ%ﬁi‘} I
o IEC61215 > 53 10.4 &gV iyt IR gt -
o R E
* [EC61230 279 ﬁ’l
*x  [EC61730-2 371
a
« IEC61216 57 10.15 &

0.1-~10.2~10.3~10.4-10.5 » 10.6

*  UL1703 35730 ?ﬁ

< ELIECEE %EVF%_R I ANHA ?ﬁ%ﬁf [ CBTL(Certification Body
Testing Laboratory)

& PR -
o IEC61646 : fﬁb‘ﬁﬂf{ﬁ\l‘ﬁ%?ﬁffﬁi’
o IEC60904-1 : #@%’%I—V HIGSLE ]
o IEC61345 @ N4 ?‘?FEL'?J UV JHEE
o IEC61701 : (&35

S IR I S A GRS PRI T
AL T A

> NI TS
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I oA Sk SRR (S B

i

A TR YR e A
R A B

[ji' 3 CENER MR e



[l 5 CENER “ ok RSt
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[t 6 CENER “ [ Pt

4. % E’Tﬁ:(biomass) :
® TR 2 IR
B T
> R g
L = a esic S NA RIS
o & ETARE

> TR ORISR AP R - B TR
& W A DB T

> BRSSO S BRSO R - T RDR
> FEVIEWERE RIS
5. % FE 5% (bioclimatic architecture) :
© SHSHIRE ff— A BLpst & R
> ﬁlﬂﬁﬁ AV AR A IS ﬁglgﬁ/%ﬁ
CASTIER I St LI
° %[ﬂ%ﬁjﬂmﬁ—ﬁf‘g I 7 SN r'gj"Ffﬁ'ﬁ‘Fﬁlﬁ@?‘f’%’ﬁjﬂﬁﬁ'ﬁ

® IEEBUALTII CENER #h—5HATfieifissst: Mo i o
GRS F
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6. F12
° ?Fﬁﬁlﬁ %ﬁﬁ@‘« fﬁ“H:FEZ E”F_,{ﬁpm;ul
O R e AT N R P

J 3”1 -gifﬁ F,(network integration of renewable energies) :

> o3 A S A R EE
> EEAMGE

® =PRI — (P e R TR R T IRTPE ] 2 rgﬂﬁ%gfﬁ'
> G e R | VR A

(=) s TUV NORD /i

i TUV NORD & [E“ﬂ*}%iﬂf?[ b A7 il [ ﬁIT‘IjiifF[-I/ Essen » LB €19
TUV CERT “”?I&E‘fﬁ b= AT rili«lﬁﬁﬁy@bﬂfg - [RE ﬂ@f*”
o KL 2 IR GV BREER - T 1869 iz % =) 140 F L IJH
18,000 F17 o BBV RLECE S pukERE - B pﬁﬁl’ﬁlﬁx *[' —gaﬁ”
ﬁﬂ?[*’fﬁﬁg‘i?ﬁﬁ%‘% b~ %E‘%ﬁ @?i%?‘:n%@*lﬁ?@%ﬁﬁfﬁﬂﬁ P AL ‘/?“F“é!&ﬁ
éﬁ* i b 2 SR N B T [BRL TR/ Fﬁ“ﬁ‘[‘%&’fﬁ(ﬁﬂb?ﬂﬁ?

T
7= ﬁl?ig(System certification) : = FZ,I et lﬁ}’?’rﬁ fg’j B2t

E@' R Y R 2 ﬁm’ﬁWWH:

» 1S09001 : 2000 ( Fﬂh@?l’ﬁx’%ﬁl{, R AR )
> ISO14001 : 2004 (B Sk pfert )
> 1SO/TS16949 : 2002 (<1 ¥ AVt Rkfupf)
» OHSASI18001 : 2007 (%% [@’3&:@ = EARAEIE)
» 1SO13485 : 2003 ([ dst = Fﬁﬁlﬁﬁ?ﬁ TEARARTE )
> W ROHS %) (o s il o) oo )
o & FF[} Fée=tr(Product certification) :
> BSH%(Machines (investment goods))
> [ 4Efﬁ[’(Explosion—proof devices)
> IS FE(Medical products)
> R lﬁ#[b?i' (Selected consumer goods and toys)
»  Functional safety
e F 'II:.; =t (Personnel certification) - lﬁ! Wﬁ%’ﬁ'%ﬁ * F SE
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> Fﬁ# = *F?,"(Quality Managers)
> Fﬁ} BT 4 (Quality Representative)
>

Ff # @?E—Tf‘ﬁ 1 £% F1(Quality Auditors)
® |55 i o (Service certification) :
> W
>R BRI R
JEEE % > TUVNORD V53 F A 2 50 = [l - it
1988 & it 53 2 fil » 2 IR £ i%m@@ﬁﬁ%ﬁsqm R
2 F,?ﬁm, fill FRCT f& AN NOtlfled Body » = Rl w5 E‘J?Fl
® & iRt R ﬁﬂ/[l : GSMark - CE Mark
® ERREESE ¢ Y s ISO 9000, ISO 14000, QS-9000, ISO/TS
® 16949, OHSAS 18000, ISO 17799, SA 8000, HACCP
® %a’“\ﬁ'ﬁﬁ?%ﬁ'%%@ﬁWﬁ?”% e
LFE«*’%EJ(:‘%E"/%’?E’ [:Z3# TUV NORD "i?ﬁ}? ?Fl 5T ‘?‘*‘*F;??"/#‘ﬁ
&ﬁfi TUV NORD V“J&ﬁ[ , Tgl?"ﬁjﬁfg«ﬁﬁﬂﬁ B s
AT % RIS R o grfﬁlrﬁwm Y -
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TUV Hannover/

Sachsen-Anhalt e.V. TUV Nord e.V. RWTUV AG

TUV NORD AG

[ 7 TUV NORD A g

() B VDE fif /i

VDE [V = §kL Prufstelle Testing and Certification Institute > 1920 & ¢ i
BN [ "ﬁd R 55 = 'Pﬁ (Offenbach)r% +"”VDE JH[[Z¢[1-~(VDE Testing
Center)” £~ {Rlf[1F ~ B fOfGhg > (MRS - B ELRE Y = 4 =1 (B
R ERE PV E RS R R r?i?ﬂ“ﬁﬁﬁl gL - o O = Ak
ﬁﬁiﬁfhf* éJ ﬁ[F{l}‘ﬁiﬁlflij:’I [”F"ﬂv Byt - VDE # S AR CE ° F’*I )Esﬂ/vf-% K gl
i CB 2i#h% [ (RIS NCB V) » SRR 4 i 2l b
S ?ﬁ CENELEC(European Electrotechnical Standardization Committee)
IEC(International Electrotechnical Commission) * DAR(German Accreditation
Council)... &> VDE IV = BI| G

° }T P e daliEl (Extending the boundaries of technology)

® TR E fﬁ[hfﬁl | 794 = (Product safety to  protect the public from
danger when handling electrical appliances)

©® [ SR AR S fﬁ' (product in conformity with national and

i
14



international standards as well as with EC Directives)

VDE e 8 G - 0 ORI - F 54
s - PR wwﬁ #ﬁ;aa..f*) RO s
I*%ﬁp?ﬁ]ﬂi‘%&f# R 91 R AT % 2 R LY

§"F| EJ:

. ® =k TE i(Testing areas)

PP Fﬁ #[(Lighting)

F%T*—T 2 Fﬁ#I(Electronics)

Atk Fﬁ#[(lnformation Technology)

3w 28 (Industrial and Medical Technology)

vV V V V V

FH| ~ R %%E' 'K 23 (Appliances and Systems for House
and Commercial Use)

Ao EEFTE (Installation Material)

& % T [F (Electrical and Electronic Components)

sl F‘—f SRR (Cables and Cords)

AR 1R (Materials)

’Jfﬁ’ﬁ?ﬂﬂ%@(SpeCial Testing)

%@ﬁ'?}’?ﬂﬂ%ﬁa\(EMC Testing)

vV V ¥V V¥V VYV V V

N[ A %—F?ﬁ (Photovoltaic systems)
® [ 575 5% (Certification service)
> [—J‘ i alETZN (il #r(Conformity Control)

> ’Hr?fi%@ (Factory inspection)
> & Fﬁ} Fﬁ} WTW@' A #eREr(Certification for products and

management systems)
> BIfERE o = (International approvals)
) II?dﬂg,_u(Accredltatlons)
> E'R»y\r\'%ﬁ;?nﬁ (EAEIvEE=E A rF’ﬁ'(European Electrotechnical
Standardization Committee (CENELEC))

> [ES«'IEE’?F%T: T 'l?ﬁl(lnternational Electrotechnical Commission
(IEC))

> i%@«'?i%%‘ A Fﬁl(German Accreditation Council (DAR))
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>
>
>

1o fgsil Fﬁ#,%? 1% (German Appliance Safety Law (GSG))
fr [l R Fﬁ[‘['ﬁ (German Medical Product Law (MPG))
rruf—j“—‘ﬁ;ﬁlﬁi? (EMC Law (EMVGQG))

T R RLIE, A LK [l AT RS < TRR(Offenbach)fi
VDE FUZHERGIRIAR » S PPN ) RO RERRR T e

LB~ AR I

® &l
> NEA ?‘uﬁ‘ﬂ%ﬁ' -IEC EN 61215~IEC EN61646~1EC EN61730-1/-2
» Ay (Inverters) : DIN EN50178
>

UL 5% (Mounting systems) © i 5] - [nd"F Bl ~ 3y HERER

=N

~

o U

>

o [T

>
>
>

A
>

>
>
>

zf-
HF

TRERERREET B~ U ET WA ETRUOAE
FilEted
I Rk
B B S A
FTRM f WA
fly 4%
BonRIRE SEEPE [ AR MR
HIFEE ﬁﬁ[bﬂ‘ F“F”
Ak PR Pk
AR
ﬁ¢#¢ﬁxﬁwﬁm PRSI PRk b r e

P BB BS ~ A1 ﬁ«%%ﬁu v FL i -
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VD

ASSOCIATION FOR ELECTRICAL, ELECTRONIC

& INFORMATION TECHNOLOGIES

34 000 VDE Members

Personal Members — Comporate Members

Technical and Scientific Societies, Federal State Represemtatives, Regional Socleties

General Assembly

Board Committess VDE Supervisory Board
President: Dr.-ng. Joachim Schasider - Vice Pres. Alf Henryk Walf, Prof. Dr. Josef A, Nosssk
Communications + | | VDE Headquarters | VDIVDE
Public Affairs CEQ: Dr.-Ing. Hans Heinz Zimmer - DCEC: Prof, Dr-ing. Helmat Klausing Innovation + Technik GmbH
{
G Special Business OKE VDE Prif- und VDE GmbH
Information Technology Sotlety Committees Administration German Zertifizierungs-
wilthin VDE | |- Engineering Commission institut GmbH
euation for Electrical, VDE Testing and
| ~ Profession, Society Electronic & Certification
- Sludents information institute
ETG ~ Female enginesrs Technologies ‘ VDE VERLAG GmbH
Povier Engineering Soviety = Lightning protection of DIN and VDE Testing Areas {VDE Publishing Houss)
wilthin VDE || St - Lighting
- History — Electronics Standards
B . ~ Information Joumals
Personnel and Stardardization Technalogy Bools
DGEMT .| FHN Logad Department German Member of - &ﬁ”@ﬁmw
Taermian Assockation for Hetwork Tectmnology ~ intemational B Wi&n‘"iﬁlaﬂ d
Biomecial Enginsering within VOE | | and Operation Forum Electrotechnival Systel 'f Hi
hin VOE irpaivbiolinesrd
wit Commission (EC) arvd Commercial s
- European ~ Installation Materials
Committee ~ Electrical and
GMM Wém . for Electotechnicai Electronis VDE GLOBAL
VOEADI-Sockety for coam Standardization Components | SERVICES GmbH
Miorelectronics b - CIGRE, CIRED Data Processing {CENELEC) ~ Cables and Cords
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PMS58 Status as of May 2009
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