Maxwell

Enabling Energy’s Future™

Maxwell Technologies, Inc.
3888 Calle Fortunada
San Diego, CA 92123

March 23, 2017
RE: D Cell Modules RoHS Declaration
To Our Valued Customers:

The EU Restriction on Hazardous Substances (RoHS) Directive (2011/65/EU) was recast from Directive
2002/95/EC on July 21, 2011, and member states are required to enforce the restrictions by January 2,
2013. It seeks to restrict the use of certain hazardous substances in electrical and electronic equipment
by setting certain concentration limits for the following substances: lead (Pb), cadmium (Cd), mercury
(Hg), hexavalent chromium (Crs+), polybrominated biphenyls (PBB), and polybrominated diphenyl ethers
(PBDE).

Maxwell Technologies, Inc., along with its affiliates, vendors and partners, support the RoHS objective of
preventing risks to human health and the environment, with a particular focus on workers involved in the
management of electronic waste. Accordingly, Maxwell hereby declares that the products listed in Table
1 below do not contain any of the above mentioned substances in excess of the permitted
concentrations.

Table1

BMODO0058 E016 BO2 BMODO0006 E160 BO2

The above statements are based upon one of the following techniques employed by Maxwell, its
affiliates, vendors, or partners: certification at accredited test facilities; or through similarity in
construction and materials used.

RoOHS test reports prepared for Maxwell by an accredited facility are attached:

For additional questions or information, please contact your Maxwell Key Account Manager.
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TUVRheinland®

Environmental Services Precisely Right.
Test Report No.: I5GI467.002 Page 1of8
Client: Maxwell Technologies

9244 Balboa Ave

San Diego, CA 92123 USA
Test Item Description: Material samples for analysis
See material list

Model Identification: 160V and 16.2V D Cell Modules

Delivery Condition: apparent good Date of Receipt: 11172015, 12172015
*Additional parts received.

Testing Location: TUV Rheinland of Morth America

2709 SE Otis Corley Dr, Suite 11 Bentonville, AR 72712 USA

Test Specification: Directive 2011/65/EU on the resfriction of the use of certain hazardous
substances in electrical and electronic equipment (RoHS)

Following the guidelines for Analysis IEC 62321

Test Result: The above described test object was tested and passed to the above-
mentioned test specification.
Tested by: Checked by:
William Tyree Mark Smith
12712015 Chemnizst 1272015 Laboratory Manager
Diate Name Signature Date Mame Signature
Other Aspects:

Test Method: IEC 62321:2008
Components were evaluated using one or more of the following methods:

#0S XRF Screening, Wet chemical analysis, or Manufacturer RoHS compliance mark/documentation.

This fest report relates fo the a. m. test sample. Without permission of the fesf cenfer this fest report is nof
permiffed fo be duplicated in extracts. This fest report does nof entitle fo cary any safefy mark on this or similar
products.

TUW Bheinland of Morth America - Bentonville, AR, Office - 2700 SE Oxis Carley Dr - US4
Tel.: 470-250-0060 Fane: 470-254-0821 - Madl- memithygms hov.com - Web: mmyus v com
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1. Testing Date(s):
11/11/2015 - 12272015
RoHS Requirements
Limts For RoHS Compliance
(mgfkg)
Crvl Sum of PBE | Sum of PBDE Cd Hg Pb
1000 mgkg 1000 mg'kg 1000 malkg 100 maikg 1000 makg 1000 malkg

2. Test Results

Material List
Hﬁﬂi:rl Material Description
1 Housing Base for BMODOODE, PIM: 129100
2-5 Housing Cover for BMODODDE, PIN: 129092
6-7 Label for BMODOD0E 1600, PiN: 129292
8 LABEL, PART/SERIAL/BIN NUMBER, MODULE, P/M: 109018
9-10 Snap-In PCB Metric Screw M4 Terminals, PiN: 129099
11-12 TERMIMNAL, KEYSTOMNE PC SCREW TERMINAL (METRIC) NC. 7808 PiM: 7410170
13 RESISTOR, METALLIC FILM, 120 OHM +/-1%, MIM _D.ZSW.P!N: 7410169 (Representative of
PiN: 129107)
1* BASE HOUSING, SANTIS MODULE, P/N: 7410152
2* Housing Cover, Santis Module, PIN: 7410151
B*-7* Label 2, Santis, P/IN: 7410171
a* Santis Label 1, P/M: 7410160

*Materials received 12/1/2015.

X0OS XRF Report matrix

. ppm [mg/kg]
Material Mo. ot Bro cd Hg Pb
1 MD ND HD MDD MWD
2 MND ND HD MD HD
3 HD <14.6 MNT MD =14.7 HWD =23.1 17682(3)
4 0.7 ND MND =52 HD MWD
3 MD =5.3 ND MD =5.4 HD HD
& MWD ND MD =84 HD HD
7 MD ND MND =8.1 MO HD

TUV Bheinland of North America - Bentonville, AR Office - 2709 SE COxis Corley Dr - 5.4
Tel.: 470-230-0060 Fan: 479-254-0821 - Miadl- mosmithyEmes v, com - Web: S s 0y comy
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Test Report No.: 316GI467.002 Page 3 of 8
B ND <5.1 ND ND =56 ND ND
9 ND =72 NT HND=E9 627 ND
10 6.3 NT MND <98 ND MND
11 ND =6.5 NT MD=(9 562 18
12 79 NT WD =52 ND MND
13 B4.2 117 WD <5.3 ND 10.3
1* WD MND HD ND MND
2* WD MND MND ND MND
B* WD MND WD =97 ND MND
T ND ND ND =97 MND ND
g* ND ND ND =68 ND ND

Remark:

1. RED TEXT: These iterms are inconclusive by ¥RF-Scresning - see Wet Chemistry Confirmation Results saction
2. NT = Mot Tested (Bromine in Alloys)
3. ND = Mot Detected {less than limits of detection))
4. [WC) = See Wet Chemistry Results
5. Seeexemption G{c) Copper aloy containing up to 49 lead by weight

Cr Br Cd Hg Phb
Limits of Detection
15 5 5 4 5
(mgikg)
¥RF Screening limits for different matrices
. Unit{ppm)
Materials
Cr Br Cd Hg Pb
Metallic P=T00-<X - P=70<X<130< F | P<700<X<1300<F | P<T00X51300<F
Polymeric P=700-X, P300=X P Z70<X=130< F [ P=700<X<1300<F | PT00=X<1300<F
Electronic oz - . A S R . RO S
Companents P=500<X 250X P 40<X=150< F | P=500<X=1500F | P2500X21500<F
) Model /
Instrument SupplierVendor Type
X-ray Fluorescence Spectrometry X0 HD Prime

3. Sample Photos

See attachment

4. Exemptions

Annex lll: Applications exempted from the restriction in Article 4{1)

Mercury in single capped (compact) fluorescent [amps not exceeding (per bumer):
TOV Rheinland of North America - Bentomalle. AR, Office - 2709 SE Otis Corley Dr - US54
Tel.: 470-250-0060 Fax: 470-254-0821 - Mail: memithi@ms trv.com - Web: sramyus toe com
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a) Forgeneral Bghting purposes < 30W. Smg

B}

e
d}
e}

f)
al

Expires on 31 December 2011; 3,5 mg may be used per bumer after 31 December 2011 uwntil 31 December 2012; 2.5mg
shall be used per bumer after 31 Decamber 2012

For general Bighting purposes = 30 W and <50W: 5mg

Expires on 31 December 2011; 3,5 mg may be used per bumer after 31 December 2011

For general Bighting purposes 2 50W and < 150 W: 5 mg

For general Bighting purposes = 150 W:- 15 mg

For general Bighting purposes with circular or square structural shape and tube diameter < 17 mm
Mo limitation of use until 21 December 2011; 7 mg may be used per bumer after 31 December 2011
For special purposes: Smg

For general lighting purposes < 30 W with a lifetime equal or above 20 000 h: 2.5 mg

Expires on 31 December 2017

2. Mercury in double-capped linear fluorescent lamps for general lighting purposes not exceeding (per lamp)
a)  Tri-band phosphor lamps

&)

1. Tr-band phosphor with nomal Ifetime and 3 tube diameter < Bmm (2.9. T2): Smg
Expires on 31 December 2011; 4 mg may be usad per lamp after 31 December 2011

2. Tri-band phosphor with mormial Ifetime and a tube diameter 2 Bmm and < 17 mm {e.g. TS): 5 mg
Expires on 31 December 2011; 2 mg may be usad per lamp after 31 December 2011

3. Tr-band phosphor with nomial Ifetime and a tube diameter = 17 mm and < 28 mm (e.g. TB: Smg
Expires on 31 December 2011; 3.5 mg may be used per lamp after 31 December 2011

4. Tr-band phosphor with nomal ifetime and atube diameter > 28 mm (9. T12r Smg
Expires on 31 December 2012; 3.5 mg may be used per lamp after 31 December 2012

5. Tri-band phosphor with long Fetime (= 25 000 hi: 8 mg
Expires on 31 Decamber 2011; 5 mg may be usad per lamp after 31 December 2011

Mercury in other fucrescent lamps not exceeding (per lamp):

1. Linear halophosphate lamps with tube = 28 mm (e.g. T10 and T12): 10 mg
Expires on 13 Aprl 2012

2. Mon-linear halophosphate lamps (all diameters): 15 mg
Expires on 13 Aprl 2018

3. Mon-linear tri-band phosphor lamps with tube diameter = 17 mm (e.g. T9)
Mo limitaton of use wntil 31 December 2011; 15 mg may be used per lamp after 21 December 2011

4. Lamps for other general lighting and special purposes {e.g. induction lamgs)
Mo limitation of use wntil 31 December 2011; 15 mg may be used per lamp after 31 December 2011

3. Mercury in cold cathode fluorescent lamps and extemal electrode fluorescent lamps (CCFL and EEFL) fior special purposes

niot exceeding (per lamp):
a} Short length (= 500 mm)

Mo limitation of use until 21 December 2011; 3,5 mg may be used per lamp after 31 December 2011
b}  Medum length (> 500 mm and < 1500 mm)

Mo lirmitation of use until 31 December 2011; 5 mg may be used per lamp after 31 December 2011
c)  Long length (> 1500 mm)

M lirmitation of use until 31 December 2011; 13 mg may be used per lamp after 31 Decermber 2011

4.

a}  Mercury inoother low pressure dischange lamps (per lamp)

No limitation of use until 21 December 2011; 15 mg may be used per lamp after 31 Decemiber 2011
B}  Mercury in High Pressure Sodium (vapor) lamps for general lighting purposes not exceeding (per bumer) in Lamps with

)

improved color rendering index Ra = &0t
L P=155W
Mo limitation of use wntil 31 December 201 1; 30 mg may be used per bumer after 31 December 2011
I 155W<P<4D5W
Mo limitation of use wntil 31 December 201 1; 40 mg may be usaed per bumer after 31 Decamber 2011
. P=>405W
Mo limitation of use wnkil 31 December 201 1; 40 mg may be used per bumer after 31 December 2011
Mercury in other High Pressure Saodium (wapor) lamps for general lighting pumposes not excesding (per bumer):
i P=155W
Mo limitation of use until 31 December 201 1; 25 mg may be used per bumer after 31 December 2011
i. 155W<P=4D5W
Mo limitation of use until 31 Decernber 201 1; 30 mg may be used per bumer after 31 December 2011
TOW Bheinland of Morth America - Bentonville, AR, Office - 2709 SE Oxis Carley Dr- 5.4
Tel.: 470-230-0060 Fax: 470-234-0821 - Mail: mesmithygms nov.com - Web: Soamw s iy comy
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ii. P=405W
Mo limitation of use wntil 31 Decemnber 2011; 40 mg may be used per bumer after 31 December 2011

Mercury in High Pressure Mercury (vapor) lamps (HPWW)

Expires on 13 Aprl 2115

Mercury in metal halide lamps (MH)

Mencury in other dischange lamps for special purposes not specifically mentioned in this Annex

Mercury in hand crafted lumincus discharge tubes wsed for signs, decorative or architectural and specialist lighting and

light-artwork, whers the mencury content shall be lmited as follows:

a) 20 mg per electrode pair + 0.3 mg per tube length in cm, but not more than B0 myg. for cutdoor applications and
indoor applications exposad io temperatures below 20 °C;

by 15 mg per electrode pair + 0.24 mg per tube length i omy but not more than 80 mg, for all other indoor applications.

Lead in glass of cathode ray tubes
Lead in glass of fucrescent tubes not exceeding 0,2 %6 by weight

Lead as an alloying element in steel for machining purposes and in galvanized stesd containing up to 0035 % lead by
weight

Lead &s an alloying element in alurminum containing up to 0.4 % lead by weight

Copper alloy containing up to 4 % lead by wesght

Lead in high melting termmperature type solders (i.e. lead- based alloys containing B5 % by weight or more lzad)
Lead in solders for servers, storage and storage amay systems, network infrastructure eguipment for switching, signafing,
transmission, and network management for telecommunications

I Electrical and electronic compaonents containing kead in a glass or ceramic other than dislectric ceramic in
capactors, e.g. piezoelectric devices, of in 3 glass or ceramic matrix compound

I Lead in dislectric ceramic in capacitors for a rated voltage of 125 WV AC or 250 WV DC or higher

. Lead in dielectric ceramic in capacitors for a eted voltage of less than 125 V AC or 260 V DC
Expires on 1 January 2013 and after that date may be used in spare parts for EEE placed on the market before 1
January 2013

V. Lead in PEZT based dielectic ceramic materials for capacitors which are part of integrated cincuits or discrete
semiconductors
Expires on 21 July 2018

Cadmium and its compounds in ane shot pellet type themal cut-offs

Expires on 1 January 2012 and after that date may be used in spare parts for EEE placed on the market before 1 January
2012

Cadmium and its compouwnds in electrical contacts

Hescavalent chromium as an anticomosion agent of the carbon steel cooling system in absorption refrigerators up to 0,75
% by wesght in the cooling solution

Lead in bearing shells and bushes for refrigerant-containing compressors for heating, weniilation, air conditioning and
refrigeration (HVACR) applications.

Lead wsed in C-press compliant pin connector systems

May be wsed in spare parts for EEE placed on the market before 24 September 2010

Lead wsed in other than C-press compliant pin connector systems.

Espires on 1 Jaruary 2013 and after that date may be wsed in spare parts for EEE placed on the market before 1 January
2013

Lead as a coating material for the thermal conduction module C-ring
May be used in spare parts for EEE placed on the market before 24 September 2010

aj
B)

Lead in white glasses used for optical applications
Cadmium and lead in filer glasses and glasses used for reflectance standards

Lead in solders consisting of more than two elements for the connection between the pins and the package of microprocessors
with a lead content of more than 80 % and less than BS % by weight
Expired on 1 January 2011 and after that date may be used in spare parts for EEE placed on the market before 1 January

201

TUW Bheinlind of Nerth America - Bentonville, AR Office - 2709 SE Oris Corley Dr - 5.4
Tel : 470-250-0060 Fan: 470-254-0821 - Mail- msmithygins v, com - Web: Bame s nyv com
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15, Lead in solders to complete a viable elecinical connection betwesn semiconductor die and camer within integrated carcait fip
chip packages
16 Lead in linear incandescent lamps with silicate coated tubes
Expires on 1 September 2013
17. Lead halide a5 radiant agent in high intensity dischange (HID') lamps used for professional reprography applications.
18
a) Lead as activator in the fuorescent powder (1 % lead by wesght or less) of dischange lamps when used as specialty
lamps for diazoprinting reprography. lithography, insect traps, photochemical and curing processes containing phosphors
such as SMS ((5r.Ba) 2 MgSi2 O 7 -Pb)
Expired on 1 January 2011
b} Lead as activator in the fuorescent powder (1 % lead by wesght or less) of dischange lamps when used as sun tanning
lamps containing phosphors such as BSP (BaSi2 0 5 :Ph)
18, Lead with PbBiSn-Hg and Pbin5n-Hg in specific compositions as main amakgam and with PoSn-Hp as awdliary amalgam in
wery compact energy saving lamps (ESL)
Expires on 1 June 2011
Lead odde in glass used for bonding front and rear substrates of flat flucrescent lamps wsed for Liquid Crystal Displays (LCDs)
Expires on 1 June 2011
Lead and cadmium in printing inks for the application of enamels on glasses, such as borosilicate and soda ime glasses
Lead in finishes of fine pitch components other than connectors with a pitch of 0,65 mm and less
May be used in spare parts for EEE placed on the market before 24 Septemnber 2010
Lead in solders for the soldening to machine through hole discoidal and planar amay ceramic multilayer capaciors
Lead odde in surface conduction electron emitter displays (SED) used in structural elements, notably in the seal fiit and frit
i
Ler‘;dnddehﬂ'leglass enwelope of black light blue lamps
Expires on 1 June 2011
Lead alloys as solder for transducers used in high-powered (designated to operate for several hours at acoustic power levels
of 125 dB SPL and above) loudspeakers
Expired on 24 September 2010
Lead bound in crystal glass as defined in Annex | (Categonies 1, 2, 3 and 4) of Council Directive BR4EVEEC (1)
Cadmium alloys as electnicalimechanical solder joints to electrical conducors located directly on the voice coil in transducers
used in high-powered loudspeakers with sound pressure levels of 100 dB (A) and more
. Lead in scddering materials in mercury free flat fluorescent lamps {which, e.g. are used for liquid crystal displays, design or
industrial Bighting)
Lead mdde in seal frit used for making window assemblies for Angon and Krypton laser tubes
Lead in solders for the soldening of thin copper wires of 100 pm diameter and less in power fransformers
Lead in cemmet-based timmer potentiometer elements
Mercury used as a cathode sputhering inhibitor in DC plasma displays with 3 content up to 30 mg per display
Expired on 1 July 2010
Lead in the plating layer of high voltage diodes on the basis of a zinc borate glass body
Cadmiurm and cadmium cedde in thick fim pastes used on aluminum bonded benydium oxide
Cadrmiurn in color converting [V LEDs (< 10 pg Cd per mm 2 of light-emitting area) for use in sofid state illumination or
display systems
Expires on 1 .July 2014
Cadmiurm in photoresistors for analogue optocouplers applied in professional audio equipment
Expires on 31 December 2013

2 BE N B MR @N B

BEY BEER

5

Annex IV: restrictions ific to medical devices and monitoring and confrol instruments

Equpmentutilm; or getecting ionizing radiation
Lead, cadmium and mercury in detectors for ionizing radiation.
2. Lead bearings in ¥-ray tubes.
3. Lead in electromagnetic radiation amplfication devices: micro-channe plate and capillary plate.
4. Lead in glass frit of X-ray tubes and image intensifiers and lead in glass it binder for assembly of gas [asers and for vacuum
tubes that comvert electromagnetic radiation into electrons.
Lead in shielding for ionizing radiation.
Lead in X-ray test objects.
Lead stearate X-ray diftaction crystals.
8. Radicactive cadmium isctope source for portable X-ray fuorescence spectrometers.
Sensors, detectors and electrodes
TUW Bheinland of Morth America - Bentonville, AR Office - 2709 SE Oxis Corley Dr - 5.4
Tel: 479-230-0060 Fax: 479-234-0821 - Mail- msmithyaus nov.com - Web: s us v com
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1a Lead and cadmium in ion selective electrodes including glass of pH electodes.

b
[
id

3.

Lead ancdes in electrochemical oxygen sensors.
Lead, cadmiurn and mercury in infra-red light detectors.
Mercury in reference electrdes: low chloride mercury chioride, mercury sulphate and mencury oxide.

Cadmium in helurn-cadmium lasers.

Lead and cadmium in atomic absompiion specroscopy lamps.

Lead in alloys as a superconductor and thermal conductor in MRI

Lead and cadmium in metallic bonds creating superconducting magnetic circuts in MRL, SQUID, NMR (Nuclear Magnetic
Resonance) or FTMS (Fourier Transform Mass Spectrometer) detectors. Expires on 30 June 2021,

Lead in countermeights.

Lead in single crystal piezoelectric materials fior uirasonic transducers.

Lead in solders for bonding to ultrasonic fransducers.

Mercury in wery high accuracy capacitance and loss measurement bridges and in high frequency RF switches and relays in
rmonitoring and control mstruments not exceeding 20 mg of mercury per switch or relay.

Lead in solders in portable emengency defibrillstors.

Lead in solders of high performance infrared imaging modules to detect in the range 8-14 pm.

Lead in Liquid crystal on silicon (LCoS) displays.

Cadrmium in X-ray measurement filbers.

. Cadmium in phesphor coatings in image intensifiers for X-ray images until 31 December 2019 and in spare parts for X1ay

systems placed on the EU market bafore 1 January 2020.

Lead acatate marker for use in sterectactic head frames for use with CT and MR and in positioning systerns for gamma beam

and particie therapy equipment. Expires on 30 June 2021.

Lead as an alloying element for bearings and wear swrfaces in medical equipment exposed to ionizing radiation. Expires on 30

June A2

Lead enabling vacuum tght connections between aluminum and stesd in X-ray image intensfiers. Expires on 31 December

208,

Lead in the surface coatings of pin connector systems requiring nonmagnetic connectors which are used durably ata

temperatre below — 20 *C under normal operating and storape conditions. Expires on 30 June 2021.

Lead in

- solders on printed circwit boards,

- termination coatings of electrical and electronic components and coatings of printed circuit boands,

—  solders for connecting wires and cables,

—  solders connecting transducers and sensors,

that are usad durably at a temperature below — 20 *C under nommial operating and storage conditions.

Expires on 30 June 2021.

Lead in

- solders,

—  termination coatings of electrical and electronic components and printed circuit boands,

— connections of electrical wires, shields and enclosed connectors,

which are used in

a) magnetic fiekds within the sphere of 1 m radius around the isocentre of the magnet in medical magnetic rescnance
imaging egquipment. including patient monitors designed to be used within this sphere, or

b}  magnetic fiekis within 1 m distance from the extemnal swrfaces of cyclotron magnets, magnets for beam transport and
beamn direction controd applied for particle therapy.
Expires on 30 June 2020.

Lead in soiders for mounting cadmium tedluride and cadmium zine telluride digital armay detectors to printed cincuit boands.

Expires om 31 Decamiber 2017.

Lead in alloys, as a superconductor or thesmal conductor, used in cryo-cooler cold heads andior in cryo-cooled cold probes

andior in cryo-cooled equipotential bonding systems, in medical devices (category 8) andfor in industrial menitering and control

instruments. Expires on 30 Juns 2021

Hexavalent chromium in alkali dispensers used to create photocathodes in ¥ray image intensifiers until 31 December 2018

and in spare parts for ¥-ay systems placed on the EL market before 1 Januany 20200

Lead, cadmium and hexavalent chromium in reused spare parts, recovered from medical devices placed on the market before

22 July 2014 and used in category 8 equipment placed on the market before 22 July 2021, provided that reuse takes place in

auditable closed-loop business-to-business return systems, and that the reuse of parts is notified to the consumer. Expires on

21 July 2021.

TUV Bhemland of North America - Bentonwille, AR, Office - 2709 SE Otis Corley Dr - US4
Tel.: 470-250-0060 Fan: 470-254-0871 - Madl: msmithgus fov. coem - Web: By us hrv com
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15, Lead in solders to compiete 3 viable electnical connection betwesn semiconductor die and camer wethin integrated carcuit fip

16.

7.
18

=]
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&

chip packages

Lead in linear incandescant lamps with silicate coated tubes

Expires on 1 September 2013

Lead halide as radiant agent in high intensity dischange (HID) lamps used for professional reprography applications.

al Lead as activator in the fucrescent povder (1 % lead by weight or less) of dischange lamps when used as specialty
lamps for diazoprinting reprography, lithography, insect traps, photochemical and curing processes containing phosphors
such as SMS ((Sr.Ba) 2 MgSi2 O7 :Pb)
Expired on 1 January 2011

b} Lead as activator in the fucrescent powder (1 % lead by weight or less) of dischange lamps when used as sun tanning
lamps containing phosphors such as BSP (BaS5i 2 0 5 :Pb)

Lead with PbBiSn-Hg and Pbin5n-Hy in specific compaositions as main amakgam and with Pb5Sn-Hy as awdiary amalgam in

wery compact energy saving lamps (ESL)

Expires on 1 June 2011

Lead odide in glass used for bonding front and rear substrates of flat flucrescent lamps used for Liquid Crystal Displays (LCDs)

Expires on 1.June 2011

Lead and cadmium in printing inks for the application of enamels on glasses. such as borosilicate and soda ime glasses

Lead in finishes of fine pitch components other than connectors with a pitch of 0,65 mm and less

May be usad in spare parts for EEE placed on the market before 24 September 2010

Lead in solders for the soldening to machine through hole discoidal and planar amay ceramic multilayer capacitors

Lead mdde in suface conduction electron emitter displays (SED) used in struchural elements, notably in the seal frit and frit

nng

Lead odide in the glass envelope of black light blue lamps.

Expires on 1.June 2011

Lead alloys as solder for transducers used in high-powered (designated to operate for several hours at acoustic power levels
of 125 dB SPL and above) loudspeakers

Expired on 24 September 2010

Lead bownd in crystal glass as defined in Annex | (Categonies 1, 2, 3 and 4) of Coundil Directive SR4EEEC (1)

Cadmium alloys as elecricalimechanical solder joints to electrical conductors located directly on the weice coil in trensducers
usad in high-powered loudspeakers with sound pressure levels of 100 dB (&) and more

. Lead in soidering materials in mencury free flat fluorescent lamps (which, e.g. are used for liquid crystal displays, design or

industrial Bghting)

Lead mdde in seal frit used for making window assemblies for Angon and Krypton laser tubes

Lead in sodders for the soldering of thin copper wires of 100 pm diameter and less in power transformers
Lead in cemnet-based frimmer potentiometer elements

Mercury used as a cathode sputhering inhibitor in DC plasma displays with a content up to 30 mg per display
Expired on 1 July 2010

Lead in the plating layer of high voitage dindes on the basis of a zinc borate glass body

Cadrmiurn and cadmium oxide in thick fim pastes used on aluminum bonded benyium oxide

Cadrmiurn in color conwerting [V LEDs (< 10 pg Cd per mm 2 of light-emitting area) for use in sofid state illumination or
display systems

Expires on 1 July 2014

Cadmium in photoresistors for analogue optocouplers applied in professional audio equipment

Expires on 31 December 2013

Annex IV: restrictions specific to medical devices and monitoring and control instruments

Equpment utllizing or detecting ionizing radiation

g pa =

D m

Lead, cadmium and mercury in detectors fior ionizing radiation.

Lead bearings in X-ay tubes.

Lead in eleciromagnetic radiation amplfication devices: micro-channe plate and capillany plate.

Lead in glass frit of X-ray tubes and image intensifiers and lead in glass it binder for assembly of gas lasers and for vacuum
fubes that convert electromagnetic adiation into electrons.

Lead in shielding for ionizing radiation.

Lead in X-ray test objects.

Lead stearate ¥-ray diffraction crystals.

Radicactve cadmium isctope source for portable X-ray Sucrescence specinometers.

Sensurs. detectors and electrodes

TUV Bhemland of North America - Bentonwille, AR Office - 2709 SE Otis Corley Dr - US4
Tel.: 470-250-0060 Fam: 478-234-40821 - Madl- mosoaichms oo, com - Web: S s 0y Com
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1a Lead and cadmium in ion selective electrodes indluding glass of pH electrodes.

1o Lead ancdes in electrochemical coygen sensors.

1c. Lead, cadmium and mercury in infra-red light detectors.

1d.  Mercury in reference electrodes: low chlorde mencury chioride, mencury sulphate and mercuny oxide.

8. Cadmium in helurm-cadmium lasers.

100 Lead and cadmium in atomic absorption spectroscopy lamps.

11 LeadlnalnﬁasasmermmatdmenﬂdwudmnMRI

12 Lead and cadmium in metallic bonds creating supercenducting magnetic circuits in MRI, SQUID, NMR (Muclear Magnetic
Resonance) or FTMS (Fourier Transform Mass Spectrometer) detectors. Expires on 30 June 2021,

13 Lead in countenweights.

14, Lead in single crystal piezoslectric materials for ultrasonic tensducers.

15 Lead in solders for bonding fo ulrasonic transducers.

160 Mercury in very high accuracy capacitance and loss measurement bridges and in high frequency RF switches and relays in
monitoning and control instruments not exceeding 20 mg of mercury per switch or relay.

17. Lead in solders in portable emengency defibrillators.

18, Lead in solders of high performance infrared imaging modules to detect in the range 3-14 pm.

18 Lead in Liquid crystal on silicon (LCoS) displays.

200 Cadmium in X-ray measurement filkers.

21. Cadmium in phosphor coatings inimage intensifiers for X-my images until 31 December 2019 and in spare parts for X-ray
systems placed on the EU market before 1 January 2020.

22 Lead acetate marker for use in sterectactic head frames for use with CT and MRI and in positioning systems for gamma beam
and particle therapy equiprment. Expires on 30 June 2021.

23, Lead as an alloying element for bearngs and wear surfaces in medical equipment exposad to ionizing radiation. Expires on 30
June 2021.

24, Lead enabling vacuumn tght connections between aluminum and steel in Xray image intensifiers. Expires on 31 December
e,

25, Lead in the surface coatings of pin connecior systems requiring nonmagnetic connectors which are used durably at a
temperature below — 20 °C under normal operating and storage conditions. Expires on 30 June 2021.

260 Leadin
- solders on printed circwit boards,

—  termination coatings of electrical and electronic components and coatings of printed circuit boards,
- solders for connecting wires and cables,

- solders connecting fransducers and sensors,

that are used durably at a temperature below — 20 *C under nomial operating and storage conditions.
Ezxpires on 30 June 2021.

27, Leadin

- solders,

- termination coatings of electrical and electronic components and printed circuit boands,

- connections of elecnical wires, shields and enclosed cornectors,

which are used in

a) magnetic fiekis within the sphere of 1 m radius around the isocentre of the magnet in medical magnetic resonance
imaging equipment. including patient monitors designed to be used within this sphere, or

b}  magnetic fiekis within 1 m distance from the external surfaces of cyclotron magnets, magnets for beam transport and
beam direction control applied for particle terapy.
Expires on 30 June 2020.

28. Lead in soiders for mounting cadmium telluride and cadmium zine telluride digital amay detectors o printed circuit boands.
Expires on 31 December 2017.

28. Lead in alloys, as a superconductor or thermal conductor, used in cryo-cooler cold heads andior in cryo-cooled cold probes
andior n cryo-cocled equipotential bonding systems, in medical devices (category 8) andlor in industrial monitoring and control
instruments. Expires on 30 June 2021

30. Hexavalent chromaum in alkali dispensers used to create photocathodes in X-ray image intensifiers until 31 December 2019
and in spare parts for X-ay systems placed on the EU market before 1 January 2020

31. Lead, cadmium and hexawvalent chromium in reused spare parts, recovered from medical devices placed on the market before
22 July 2014 and used in category 8 equipment placed on the market before 22 July 2021, provided that reuse takes place in
auditable ciosed-loop business-to-business retumn systems, and that the reuse of parts is notified to the consumer. Expires on
21 July 2021.
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41.

Lead in solders on printed circuit boards of detectors and data acquisition units for Positron Emission Tomographs which are
integrated into Magnetic Resonance Imaging equipment. Expires on 31 December 2010,

Lead in solders on populated primted circuit boards used in Directive B342EEC class lla and |l moble medical devices other
than portable emengency defibrllators. Expires on 30 June 2016 for class lla and on 31 December 2020 for class b,

- Lead as an activator in the fluorescent powder of discharge lamps when used for extracorporeal photopheresis lamps

containing BSP (BaS5i 2 O 5 :Pb) phosphors. Expires on 22 July 2021.

Mercury in cobd cathode fluorescent lamps for back-ighting liquid crystal displays, not excesding 5 mg per lamp, used in
industrial monioring and control instruments placed on the market before 22 July 2017.

Expires on 21 July 2024.

Lead usad in other than C-press compliant pin connector systems for industrial menitoring and control instruments.
Expires on 31 December 2020, May be used after that date in spare parts for industrial monitoring and control instruments
placed on the market before 1 January 2021.

. Lead in platinized platinum slectrodes used for conductivity measurements whene at least one of the following conditions

applhes:
a) wide-range measurements with a conductvity range covering more than 1 order of magnitude (e.g. ange between 0.1
mSim and § mSim) in laboratory applications for unknown concentrations;
b} measurements of solutions where an accuracy of +— 1 % of the sample range and where high comosion resistance of the
edectrode are required for any of the following:
i. solutions with an acidity <pH 1;
ii. solutions with an alkalinity = pH 13;
ii. comosive solutions containing halogen gas
c) mdmmmmﬂm&mmtmﬂb&pﬁmmmmlm
Expires on 31 December 2018
Lead in solder in one interface of large area stacked die elements with more than 500 interconnects per interface which are
used in ¥-ray detectors of computed tomography and X-ray systems.
Expires on 31 December 2018, May be used after that date in spare parts for CT and X-ray systems placed on the market
before 1 Jaruary 2020

| Lead in micro-channel plates (MCPs) used in equipment where at least one of the following properties is present:

a) acompactsize of the detector fior electrons or ions, where the space for the detector is limited to a masamum of 3
mmMCP (detector thickness + space for installation of the MCP), a masdmum of @ mm in tofal, and an altemative design
yielding more space for the detector is scientifically and technically impracticable;

b} a two-dimensional spatial resolution for detecting electrons or ions, where at least one of the following applies:

i. aresponse time shorter than 25 ns;
i.  asample detection area larger than 149 mm2;
ii. amultiplication factor larger than 1.3 = 103.

c) aresponse time shorter than 5 ns for detecting electrons or ions;

d} asample detection area langer than 314 mm2 for detecting electrons or lons;

e} amultiplication factor langer than 4,0 * 107.

The exemption expires on the following dates:

{a) 21 Juty 2021 for medical devices and monitoring and control instruments;

() 21 July 2023 for in-vitro diagnostic medical devices:

{c) 21 July 2024 for industrial monitoring and confrol instruments.

Lead in dielectric ceramic in capacitors for a rated voltage of less than 125 W AC or 250 V' DC for industrial monioring and

controd instruments.

Expires on 31 Decermber 2020. May be used after that date in spare parts for industrial monitoring and controd instruments

placed on the market before 1 January 2021.

Lead in solders and termination finishes of elecincal and electronic components and finishes of printed circuit boards used in

ignition modules and other electrical and electronic engine controd systems, which for technical reasons must be mounted

directfy on or in the crankcase o cylinder of hand-held combustion engnes (dasses SH 1, 5H:2, 5H:3 of Directive 97/82EC of
the Ewopean Pardiament and of the Council

Expires on 31 December 2018

-End of Report-
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