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• Operating Life Test
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• Early Life Failure Rate Test
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1. Electro-Static Discharge (ESD) Test Results

1.1 Test Description
The HBM ESD testing was performed on a THERMOFISHER Mk.2
using the Human Body Module per JESD22-A114.  This test is performed for classification
only.  Class 1A >±250V, Class 1B >±500V, Class 1C >±1000V, Class 2 >±2000V,
Class 3A >±4000V and Class 3B >±8000V.  A copy of the circuit is shown below:

1.2 Test Circuit & Condition

1.3 ESD Data

Device Model S/S Pins
Voltage 
Passed

Voltage 
Failed

LTC6813 HBM 3 All Pins >±1000V
Class 1C



1.7 Test Description
The Charged Device Model (CDM) ESD testing was performed on a THERMOFISHER RCDM
system per ESDA ESD STM5.3.1-1999 / AEC-Q100-011-Rev-B. This test is performed     
for information only. A copy of the circuit is shown below:

1.8 Test Circuit & Condition

1.9 ESD Data

Device Model S/S Pins
Voltage 
Passed

Voltage 
Failed

LTC6813 CDM 3 All Pins >±750V



4. Latch-Up Test Results

4.1 Test Description
Latchup Testing was performed at +25°C and +125°C using the LTX Integrated
Circuit Test system.  The Power Supply pins are biased to the
appropriate Datasheet specifications and the individual non-Power
Supply pins are tested incrementally while the current is monitored
until failure occurs.

4.2 Test Circuit & Condtion
4.2.1 Test Circuit 1



4.2.2 Test Circuit 2

4.3 Latch-Up Data
Device Mode Current Temp S/S Results
LTC6813 CKT1 & CKT2 >±200mA  +25°C 5 PASS

CKT1 & CKT2 >±100mA  +125°C 5 PASS



LTC6813 PCN Datasheet Changes

1 Analog Devices Confidential Information

©2019 Analog Devices, Inc. All rights reserved.

LTC6813-1
MIN (OLD) MIN (NEW)

tCYCLE 2027 1743

352 303

2717 2337

174.2 150.0

29.1 25.0

232.3 200.0

970 834

176 151

1307 1124

tSKEW1 168 144

470 404

tSKEW2 202 174

580 500



Max Mustermann

Basis: IEC 60810
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Assessment of impact on Supply Chain regarding following aspects

  - contractual agreements

  - technical interface of processability/manufacturability of customer

  - form, f it, function, quality performance, reliability

Understanding of semiconductors experts Examples to explain Further applicable conditions

ID Type of change No Yes

Headings ANY

LED-AN-01 Any  change with impact on agreed upon contractual agreements P P Not relev ant f or technical ev aluation. * - - - - - - - - - - - - - - - - - - - - - - - - -

LED-AN-02 Any  change with impact on technical interf ace or processability /manuf acturabiliy  of  customer, 

which is not cov ered in the matrix below P P
See processability  on board lev el

technical interf ace means component terminals
B Check if  LED-DS-01 is af f ected

Processability  should be assessed.
- - - - T - - - - - - - S,T - - - - - - - - - - - - -

Headi ngs DATA SHEET

LED-DS-01 Change of  datasheet parameters/electrical specif ication (min./max./ty p. v alues) and/or Pulse/DC 

specif ication P P

Change of  application relev ant inf ormation (e.g. maximum 

pulse current)

Not included: Editorial changes.

 A - - - E E E - E E - - - S - - - E - - E - - - - - E

LED-DS-02 Correction of  data sheet I P

Data sheet (editorial changes) has to check if  application 

af f ected

I:  In case of  editiorial changes

P:In case of  impact on product integrity

e.g.. change of  ESD lev el A - - - - - - - - - - - - - - - - - - - - - - - - - -

LED-DS-03 Specif ication of  additional parameters I P

Def inition of  an additional parameter which was not specif ied 

bef ore 

I: if  integrity  of  the dev ice is not af f ected

P: If  there is a risk on supply  chain than at least one aditional 

other change category  will apply  - LED- DS-02 correction of  

data sheet

I: e.g.: adding new tested parameter  C - - - - - - - - - - - - - - - - - - - - - - - - - ●
Formalism since this is not a product change, ony  addtional 

inf ormation

Classif ication: C

Headi ngs DESIGN

LED-DE-01 Design changes in epitaxy . P P

Any  dev ice relev ant changes in design / lay out of  epitaxial 

lay ers

Not included:  Changes within design rules and design 

specif ication without af f ecting specif ied f unctions, 

parameters and reliability .

e.g. change f rom Double-hetero to Quantum wells

e.g. change of  barrier thickness
C A: change f rom Double hetero to 

Quantum wells --> spectrum is af f ected
- ● - ● - ● ● ● ● - - - - - - - ● H - - - - - - - ●

LED-DE-02 Design changes in routing/lay out. P P

Any  change in chip design / lay out.

Not included:  Changes within design rules and design 

specif ication without af f ecting specif ied f unctions, 

parameters and reliability .

e.g. change in lay out of  current spreader; thickness of  

current spreader

e.g. reduction of  bond pad size
 C

A: change in lay out of  current spreader --

> radiation pattern changes - ● - ● ● ● ● - - - - - ● - B,D,M M ● M M - B B D,M - - ● TR might be considered f or complex die bond technologies

LED-DE-03 Die shrink P P
Shrink of  activ e area.

Not included: sawing street/kerf /scribe line
Ty pical shrink of  die. A - ● - ● ● ● ● ● ● - - - ● - - - ● - - ● B B ● - - ●

LED-DE-04 LED package (except leadf rame) P P
any  change in housing thickness

any  change in f orm or dimensions

e.g. change of  dimensions

e.g. change of  x, y , or z dimension of  the package B
Check if  LED-DS-02 is af f ected which 

leads to a change of  the elctrooptic 

parameters or distributions.

- ● - ● ● ● ● - - ● V V ● T - D - D D L B B D - - ●

LED-DE-05 Design of  leadf rame P P
any  change of  leadf rame / carrier dimensions

any  change of  outer dimensions

e.g. change in leadf rame / carrier dimensions in x,y , or z 

direction

e.g. change inner design of  the leadf eame not af f ecting 

the e/o perf ormance & reliability  of  the dev ice

B
Check if  LED-DS-02 is af f ected which 

leads to a change of  the elctrooptic 

parameters or distributions.

- - ● ● ● ● ● ● ● ● V V ● T ● - - - - ● B B D - 2 ●

Headi ngs PROCESS - WAFER PRODUCTION

LED-PW-01 New / change of  waf er substrate or carrier material P P New waf er substrate material.
e.g. dif f erent waf er material to currently  released material 

(change f rom Sapphire to Silicon)
C

Check if  LED-DS-02 is af f ected which 

leads to a change of  the elctrooptic 

parameters or distributions.
- ● ● ● P P ● P P - - - ● - P P ● P P ● - - ● - - ●

LED-PW-02 Waf er diameter P P
change of  waf er diameter resulting in equipment and process 

changes
e.g. 4" to 6" C

In case other ty pe of  changes are 

af f ected i.e equipment/process 

technology  - they  need to be identif ied in 

addition

● ● ● ● - ● - P P - - - ● - - - ● - - ● - - - - ●

LED-PW-03 New f inal waf er thickness P P Change in f inal waf er thickness e.g. change in f inal chip/die thickness C
Check if  LED-DS-02 is af f ected which 

leads to a change of  the elctrooptic 

parameters or distributions.

- ● - ● ● P ● P P - - - - - - - ● - - ● B B ● - - ●

LED-PW-04 Change of  electrically  activ e doping/implantation element P P
Change in electrically  activ e doping / implantation element 

resulting in a new technology .
e.g. change f rom Be to C as dopant C - ● C ● - C C ● ● - - - - - - - ● - - ● - - - - - ●

LED-PW-05 Change of  stacking P P change in lay er sequence or thickness
e.g. change of  isolation lay er thickness between n- and p-

material 
A

customer application needs to be 

checked due to potential sy stem v oltage 

dif f erences

- - - ● F ● ● ● ● - - - - - - - ● F - - - - - - - ●

LED-PW-06 New / change of  metallization (specif ically  chip f rontside) P P
Change in metallization of  bondpads, material, lay er 

thickness
e.g. change in bond pad metallization thickness C - ● M ● ● ● ● M,B M,B - - - - - B M ● M M - ● ● - - - ●

LED-PW-07 New / change of  metallization (specif ically  chip backside) P P
Change of  bottom lay er of  die (between die and 

leadf rame/carrier). Change in process, material, or 

dimensions necessary .

e.g. change f rom Au to Au/Ge C
A: customer application needs to be 

checked due to potential sy stem v oltage 

dif f erences

- ● M ● ● ● ● D,M D,M - - - ● - D,M D,M ● D,M D,M D,M - - ● - - ●

LED-PW-08 Change in process technique (e.g. signif icant process changes like lithography , etch, oxide 

deposition, die back surf ace preparation/backgrind, ...) -- P
Change f rom wet to dry  etching, change f rom horizontal to 

v ertical ov en f or oxidation, change f rom contact litho into 

stepper litho, …

e.g. change f rom wet etch to dry  etch

e.g. change f rom laser cutting (sawing) to plasma cutting 

(sawing)

e.g. change f rom contact litho to stepper litho

C

B: change f rom CVD dep to sputter dep 

f or backside/f rontside metallization.

In case of  new equipment please check 

if  LED-PA-14 is also af f ected.

- ● - - - - - - - - - - - - - - - - - - - - - - - - Qualif ication ef f ort depends on ty pe of  change.

LED-PW-09 Process Integrity : Tuning within specif ication -- P Variation within process specif ication e.g. process control C - - - - - - - - - - - - - - - - - - - - - - - - - _

LED-PW-10 Change of  material supplier with no impact on agreed specif ications -- P
Change of  waf er supplier. Change of  supplier f or chemicals 

needed f or waf er production.
e.g. Change of  waf er supplier. C - ● - - - - - - - - - - - - - - - - - - - - - - - - Qualif ication ef f ort depends on ty pe of  change.

LED-PW-11 Change of  specif ied waf er process sequence (deletion and/or additional process step) -- P
Any  change which is not cov ered by  another ty pe of  change. 

Risk is to be assessed.
e.g. additional cleaning process in waf er production C - - - - - - - - - - - - - - - - - - - - - - - - - - Qualif ication ef f ort depends on ty pe of  change.

PPAP has to be updated.

LED-PW-12 Change in die coating or passiv aton P P
Change in material, thickness, and process f or coating and 

passiv ation
e.g. change f rom SiO2 to SiN3 C - ● P ● ● ● P P P - - - - - - P - P P - P P - - - ●

LED-PW-13 New waf er production location or transf er of  waf er production to a dif f erent not prev iously  released 

location/site/subcontractor P P
New waf er propduction location or transf er of  waf er 

production with possible additional changes.
C

A or B : Impact on other ty pe of  changes 

described under PROCESS - WAFER 

PRODUCTION and EQUIPMENT 

categories of  this DeQuMa

● ● - ● ● ● - ● ● - - - ● - - - ● - - J ● ● ● - - ●

Headi ngs BARE DIE DELIVERIES

LED-BD-01 New / change of  f ront side metallization P P
Change in bondpads, material, pad pitch, surf ace changes, 

lay er thickness

e.g. change f rom Au to Au alloy

e.g. change in ov er pad metalization
B - - M ● ● ● ● M,B M,B - - - - - ● ● ● ● ● ● ● ● - - - -

LED-BD-02 New / change of  backside metallization P P
Change of  bottom lay er of  die (between die and 

leadf rame/carrier). Change in process, material, or 

dimensions.

e.g. change f rom Au to Au alloy B
Check if  LED-DS-02 is af f ected which 

leads to a change of  the elctrooptic 

parameters or distributions.
- - M ● ● ● ● D,M D,M - - - ● - ● ● ● ● ● ● - - ● - - - customer application needs to be checked due to potential sy stem 

v oltage dif f erences

LED-BD-03 Change of  waf er setup or number of  dies on waf er. I P

Needed inf ormation f or pick & place machine.

I: only  additional number of  chips

P: change in spacing between chips and f orm of  waf er

e.g. inf ormation change f or pick & place machine. B - - - - - - - - - - - - - - - - - - - - - - - - - -

LED-BD-04 New f inal waf er thickness P P
Changes in f inal Chip height (including carrier); v ery  rare and 

usually  combined with a material change (change of  carrier 

material)

e.g. change on conv erter thickness B Check if  LED-DS-01 is also af f ected.
- - P ● ● P ● P P ● - - ● - - - ● - - ● B B ● - - ●

LED-BD-05 Change in die coating or passiv ation P P
Change in material, thickness, and process f or coating and 

passiv ation
e.g. change f rom SiO2 to SiN3 B Check if  LED-DS-01 is also af f ected.

- ● P ● ● ● P P P - - - ● - - P - P P - P P - - - ●

Headi ngs PROCESS - ASSEMBLY

LED-PA-01 Change of  leadf rame/carrier base material P P New leadf rame/carrier material (new in composition) e.g. change f rom copper alloy  to bare copper B
Check if  LED-DS-02 is af f ected which 

leads to a change of  the elctrooptic 

parameters or distributions.
- ● ● P ● ● - - - - - - ● ● - A - A A P,1 ● ● ● - P - Explanation should be prov ided in case H2S test is not applicable

LED-PA-02 Change of  leadf rame/carrier f inishing material (internal) P P
Change of  surf ace material of  die attach pad and second 

bond area (e.g. inf luence in adhesion to mold compound, 

wedge bond reliability )

e.g. change f rom Ag f lash to NiPd protection lay er

e.g. change f rom Ag spot to Au spot
A - ● ● P ● ● ● - - - - - ● ● - A - A A P,1 ● ● ● - - - H2S test should be considered f or automotiv e exterrior applications.

explanation should be prov ided in case H2S test is not applicable

LED-PA-03 Change of  lead and heat slug plating material/plating thickness (external) P P

Change in material and process technique f or f inal pin 

termination (e.g. pure tin). Herein package, processability  and 

reliability  on board lev el can be v erif ied by  generic data. 

Classif ication depends on impact of  change

e.g. change in heat slug stack

e.g. change f rom Sn into Ni/Pd/Au

e.g. change of  lay er thickness 

B - - M P ● K - - - 1 - - ● ● - A - A A P,1 - - - - K - Explanation should be prov ided in case H2S test is not applicable

LED-PA-04 Bump Material / Metall Sy stem (internal) P P Stack die or die to substrate e.g. change to Pb-f ree material A - - ● ● ● ● ● - - - - - ● - ● W - W W ● - - ● - - -

LED-PA-05 Die attach material P P
Change of  die attach material (e.g. sof t solder, epoxy , etc). 

Thermal managment must be respected.
e.g. change of  Ag glue to Au glue; B - ● ● ● ● ● ● - - - N N ● - N Q - N Q ● - - ● - - -

LED-PA-06 Change of  bond wire material P P Material, wire diameter, change in process technique e.g. change f rom 30µ to 25µ A - ● ● ● ● P,D ● - - - D D ● - D P,D ● - P,D - ● ● - - - - Site audit f or material change with impact on bondprocess (e.g. f rom 

Au to Cu) recommended.

LED-PA-07 Change in material f or sub-components (excluding LED chip & LED package related items) with 

impact on agreed specif ications P P

Change of  sub-component supplier using dif f erent 

technology /materials

Note: Jump start test at OEMs might be necessary

e.g. using a dif f erent ESD-diode in technology  and 

material than prev iously
A Check if  LED-DS-01 is also af f ected.

- - - - - - - - - - - - - - - - - - - - - - - - - - Qualif ication ef f ort depends on ty pe of  change.

LED-PA-08 Die Ov ercoat / Underf ill -- P
Supporting lay ers f or complex packages like f lip chip.

--: No change in product integrity

P: change can inf luence the integrity  of  f inal product

P: e.g. change of  underf ill with change of  thermal 

resistance
B Check if  LED-DS-01 is also af f ected.

- ● P ● ● P ● - - - - P ● - P P ● - P U - - U - - -

LED-PA-09 Change of  mold compound/encapsulation/sealing material P P

Change of  mold compound, encapsulation, or sealing material 

might be af f ected optical f unction in case of  package related 

ef f ect (e.g. browning). Component assembly  and board 

coating has to be assessed. MSL might be changed.

e.g. PPA mold compound A Check if  LED-DS-01 is also af f ected.
- ● ● ● - ● ● - - D D D ● T P P P P P P - - - - - -

LED-PA-10 Change of  conv ersion material P P Change of  material class. e.g. change f rom granats to nitrides C Check if  LED-DS-01 is af f ected f or 

optical/photometric parameters
- ● ● ● Y ● ● - - - Y Y ● - Y P P P P Y - - - - - ●

LED-PA-11 Change of  direct supplier f or conv erter material -- P New supplier with same material specif ication C - - ● ● P ● ● - - - P P ● - P P P P P P - - - - - ●

LED-PA-12 Change of  conv erter process technology I P

new technology  f or conv erter production

I: no inf luence on e/o perf ormance of  product

P: in case of  impact on product integrity

e.g. change f rom v olume conv ersion to lay er conv ersion; 

e.g. change f rom stamping to printing of  lay er
C

Check if  any  change in  electro-optical 

characteristics results in change of  data 

sheet LED-DS-01 
- ● - ● Y ● ● - - - Y Y ● - Y Z Z Z Z Y - - - - - ●

LED-PA-13 Change of  product marking I P

Marking on dev ice.

I: change in appearance; readability  not af f ected

P: change of  content or change of  appearance of  data matrix 

code

e.g. marking of  cathode; B - - - - O - - - - - - - T T - - - - - - - - - - - -

LED-PA-14 Change in process technique (e.g., die attach, bonding, moulding, plating, trim and f orm, …) P P Any  change in assembly  process technique e.g. change die attached f rom gluing to soldering; B

A or B: Please check if   EQUIPMENT 

and other ty pe of  changes of  material 

(LED-PA-04/05/06/07/08/09/10) are 

af f ected 

- ● - - - - - - - - - - - - - - - - - - - - - - - - Qualif ication ef f ort depends on ty pe of  change.

LED-PA-15 Process Integrity : Tuning within specif ication -- P Variation within process specif ication e.g. process control C - - - - - - - - - - - - - - - - - - - - - - - - - -

LED-PA-16 Change of  direct material supplier with no impact on specif ication -- P
Change of  suppliers e.g. f or lead f rames, wire material, die 

attach, electronical components …

Change of  suppliers e.g. f or lead f rames, wire material, 

ESD-diode …
C

Assumption that change material 

specif ication remains unchanged. 

Otherwise see change of  material.
- - ● - - - - - - - - - - - - - - - - - - - - - - - See change of  material.

LED-PA-17 Change of  specif ied assembly  process sequence (additional and/or deletion of  process step) I P

Addition or deletion of  a process step in assembly  process 

sequence with potentially  signif icant impact on the product 

perf ormance

I: no inf luence on product integrity

P: inf luence on product integrity  expected

e.g. additional or deletion plasma cleaning process C Single case assessment necessary  to 

identif y  possible interactions or risk. - - - - - - - - - - - - - - - - - - - - - - - - - - Qualif ication ef f ort depends on ty pe of  change.

LED-PA-18 New assembly  location or transf er of  assembly  to a dif f erent not prev iously  released 

location/site/subcontractor P P
New assembly  location, assembly  transf er or relocation. 

Transf er of  known technology  and equipment.
e.g. Dual source strategy C

A or B: Impact on other ty pe of  changes 

described under PROCESS ASSEMBLY 

and EQUIPMENT

● ● - - - - - - - - - - - - - - - - - - - - - - - - Qualif ication ef f ort depends on ty pe of  change.

Headi ngs PACKING/SHIPPING

LED-PS-01 Inner Packing/shipping specif ication change P P dimension change of  direct product packing e.g. SMT pocket in tape changes B
- - P - - - - P P - - - - T - - - - - - - - - - -

LED-PS-02 Outer Packing/shipping specif ication change I P

dimension changes indirect product packing

I: small changes in dimension or appearance

P: number of  reels in the packing are changing

e.g. pizza box *

-

- - - - - - - - - - - - - - - - - - - - - - - - -

LED-PS-03 Change of  labelling I P

Change of  labelling also on reel.

I: additional inf ormation no change of  prev ious inf ormation

P: change in content of  prev ious inf ormation

(I) e.g. additional inf ormation (RoHS stamp)

(P) e.g. change of  customer specif ic inf ormation
B Check if  LED-DS-01 is also af f ected.

-

- - - - - - - - - - - - - - - - - - - - - - - - -

LED-PS-04 Dry  pack requirement change P P Change of  dry  pack requirements (change in MSL) e.g. change f rom MSL3 to MSL1 * Check if  LED-DS-02 is also af f ected. -
- - - - - - - - - - - - - - - - - - - - - - - - -

Headi ngs EQUIPMENT

LED-EQ-01 Production f rom a new equipment/tool which uses a dif f erent basic technology  P P

Change in process technique which is not already  cov ered 

abov e.

Note: Major changes af f ecting the product not cov ered by  

the table require also a PCN.

e.g change f rom single waf er to batch process 

e.g. ov er pad metalisation

e.g. dambar cutting (mechanical to laser cutting)

B
Check if  LED-DS-01 is also af f ected.

Corrosion stability  should be assessed. - ● - - - - - - - - - - - - - - - - - - - - - - - - Qualif ication ef f ort depends on ty pe of  change.

LED-EQ-02 Production f rom a new equipment/tool which uses the same basic technology  (replacement 

equipment or extension of  existing equipment pool) without change of  process. -- P
PCN required f or dedicated equipment f or sensitiv e 

component production.
e.g. change f rom single site to multi site handler. C - ● - - - - - - - - - - - - - - - - - - - - - - - - Qualif ication ef f ort depends on ty pe of  change.

LED-EQ-03 Change in f inal test equipment ty pe that uses a dif f erent technology I P

Change of  tester platf orm (e.g. major test program changes , 

new tester interf ace, …).

I: product specif ication is not af f ected

P: product specif ication is af f ected

e.g. change in test method f rom cd to lumen B - ● - - - - - ● ● - - - - T - - - - - - - - - - - ● Gage R&R / delta correlation

Headi ngs TEST FLOW

LED-TF-01 Mov e of  all or part of  electrical waf er test and/or f inal test to a dif f erent location/site/subcontractor P P Tester transf er or relocation. e.g. Dual source strategy C ● - - B ● ● B ● ● - - - ● T B - B - - - B B B - - ● Gage R&R / delta correlation; addtional specif ication check

B should be considered f or Waf er testing

Headi ngs Q-GATE

LED-QG-01
Change of  the test cov erage/testing process f low used by  the supplier to ensure data sheet 

compliance (e.g. elimination/addition of  electrical measurement/test f low block; 

relaxation/enhancement of  monitoring procedure or sampling)
-- P

Reduction or additional control steps, test cov erage within the 

process f low
e.g. test f low block like Final test / f inal clearance C - - - - - - - - - - - - - - - - - - - - - - - - - ●

- - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - -

Suppliers performed tests (mark with an 'X' for done  or 'G' for generic) 

Reason for exception of tests and/or usage of generic data:

-- Not required.

I Information Note required.

P PCN required.

CONDITIONS No

A Not for Ag plated devices applicable (Ag intended to fail for this test)

B Only if  Bondarea/Wirebond is changed/affected

C Only if  dopand/implantation material is changed

D Only if  Dimensions are changing

E Only if  min/max Values are changing

F Sequence change only

H Non Epoxy Casted Devices only

J Only for chip technology using w afer bonding

K Not for Au plated devices

L Only if  Leadframe/Substrate Dimensions are changed

M Only if  metal composition is changed including sequence

N Only for glued chips 

O Only if  process is changing

P Only if  material properties are changed

Q Only if  glue components are changing

R Only if  marking technology changes

S Only if  Floor Life is affected

T Only if  Board Reliability is affected

U Only if  underfill is affected

V Only for non-hermetic devices

W Only if  risk of corrosion is increasing

Y Only for layer technology

Z Only if  conversion technology changes

1 Only if  data sheet parameters are affected

2 Only if   outer dimensions are critical

=> Please mark 'NO' w ith 'x', default is 'YES'

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - -

Worked on:

 (Name, Function)

Date:

PCN number:

Signature:
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A letter or "●" indicates that performance of that stress test should be considered for the appropriate process 

change.

Tests, which should be considered for the appropriate process change.

Tests, which should be considered for the appropriate process change after selection of condition table.
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Device evaluation

MATERIAL PERFORMANCE TEST RESULTS (on the basis of IEC 60810)
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