WwWWw.oSram-0Ss.com

Light is OSRAM Opto Semiconductors

01. March 2017

Dear Customer,

please find attached our OSRAM OS PCN:

OS-PCN-2017-005-A
Transfer of TOPLED Black Surface to Wuxi production
location and further changes

Important information for your attention:

Please respond to this PCN by indicating your decision on the approval form, sign it and return to
your sales partner before 03. April 2017.

OSRAM OS aligns with the widely-recognized JEDEC STANDARD “JESD46-B*, which stipulates:
“Lack of acknowledgement of the PCN within 30 days constitutes acceptance of the change”.

Your prompt reply will help OSRAM OS to assure a smooth and well executed transition. If OSRAM
OS does not hear from your side by the due date, we will assume your full acceptance to this proposed
change and its implementation.

Your prompt reply will help OSRAM OS to assure a smooth and well executed transition. If OSRAM
OS does not hear from your side by the due date, we will assume your (if you are a Distributor: and
your customer’s) full acceptance to this proposed change and its implementation.

Your attention and response to this matter is highly appreciated.

Please direct your inquiry to your local Sales office.

Template revision: 19.09.2014



PRODUCT / PROCESS CHANGE NOTIFICATION

OS-PCN-2017-005-A
Transfer of TOPLED Black Surface to Wuxi production
location and further changes

Transfer of TOPLED Black Surface to Wuxi production

Subject of change:
J g location and further changes

Products affected: Please refer to attached devicelist

In order to ensure future customer demands and increase
capacity the production will be transferred to Wouxi

Reason of change: production. For certain devices the tin galvanic process at
the solder terminals will be removed and the wire bond
diameter will be changed to 25um.

Current New
Penang Production Wuxi Production
o Laser Marking: Side marking Laser Marking:Bottom
Description of change: _ :
Galvanic Process No Galvanic Process*
30pm Au Wire 25pum Au Wire*

*only for Lx T68F& LY T686

Product identification: Date code/Laser marking
Final qualification report available
Samples availability available
Time schedule: Production release May 2017
Start of delivery June 2017

Last Time Order of old version November 2017

Update of MSL Level for devices without tin galvanic.
Assessment: The electro-optical properties of the device will remain
unchanged.

2_cip_0S-PCN-2017-005-A
3_cip_OS-PCN-2017-005-A

Documentation:

Template revision: 19.09.2014



PRODUCT / PROCESS CHANGE NOTIFICATION

Customer approval form

OS-PCN-2017-005-A
Transfer of TOPLED Black Surface to Wuxi production
location and further changes

Please list product(s) affected in your application(s):

Please check the appropriate box below:

O Agreement: We agree with the proposed change and accept start of the shipment
upon availability of the new version.

O Objections: We have objections:

O Information requested: We need the following information:

O Samples requested: We need the following samples:

Sender

Company:

OSRAM Opto Semiconductors
GmbH

Head Office:

Leibnizstrasse 4

93055 Regensburg, Germany
Phone +49 941 850-5

Fax +49 941 850-1002

WWW.0Sram-0s.com Opto Semiconductors
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OS-PCN-2017-005-A

Transfer of TOPLED Black Surface to Wuxi production location and
further changes

QUALITY
FIRST

Reason for change

In order to ensure future customer demands and increase capacity the production will be
transferred to Wuxi production. For certain devices the galvanic process will be removed and
the wire bond diameter will be changed to 25um.

Device List and Change Matrix:

TOPLED
Black Laser Mark

Surface

LA T68B X X
LR T68F X X X X
LY T686 X X
LY T68B X X
LY T68F X X X X

3 Customer information package | QM CQM PS OSRAM

OS-PCN-2017-005-A |01.03.2017 Opto Semiconductor





OS-PCN-2017-005-A
Transfer of TOPLED Black Surface to Wuxi production location and
further changes

QUALITY
FIRST

Description of change

Laser mark position:

Laser mark position Side marking Bottom marking

1234

1234

Sample Picture

4 Customer information package | QM CQM PS OSRAM
OS-PCN-2017-005-A | 01.03.2017 Opto Semiconductors





OS-PCN-2017-005-A

Transfer of TOPLED Black Surface to Wuxi production location and QII:JI?;'SI_-::Y
further changes

Description of change / Changes in the datasheets

Plating*): Removal of galvanic process at solder terminal
Old: Tin plating
MSL (Moisture Sensitivity Level): 2
New: Ag plating only (tin plating process at solder terminal will be removed).

MSL (Moisture Sensitivity Level): 3
Wire*).

Old: 30 um diameter
New: 25 um diameter

*) Applicable according to product matrix

5 Customer information package | QM CQM PS OSRAM
0OS-PCN-2017-005-A | 01.03.2017

Opto Semiconductors





OS-PCN-2017-005-A

Transfer of TOPLED Black Surface to Wuxi production location and QEIII;LSI:II:Y
further changes
Time schedule
« Qualification report available
«Samples available
*Production release 01.05.2017
« Start of delivery 01.06.2017 "
*) or earlier if released by customer
« Last time order date 01.11.2017™)
**) last date for ordering products of current status
6 Customer information package | QM CQM PS OSRAM

OS-PCN-2017-005-A |01.03.2017
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Qualification Report 170039C1

Subject

Date
Tested device
Brand (including sub brands)

Applies to

Qualification for TOPLED Black Surface from Wuxi/China
backend production

18.01.2017
LY T68B; LY T68F
TOPLED

LY T68B; LY T68F





Qualification Report 170039C1

Preconditioning according to Jedec Level 3

. . Sample Failures
Test Performed Condition Duration P .
Size El. Opt. Vis
Resistance to soldering heat Reflow soldering 1)2)
(RTSH) JESD22-A113  260°C 3 4x30 0 0 0
o Ta=85°C,
(Tf;Hps)rat“re & Té”;ggzal‘z ,  rH=85% 1000h  4x30%2 0 0 -
IF=5mA
o Ta=85°C,
(Tf;ans)rat“re & 2‘&2:‘;%1‘;‘2 . rH=85% 1000h 4x30Y 0 0 -
Ir = 35mA
o Ta=85°C,
(Tf;Hp;)rat“re S LH.=85% 1000h 4302 0 0 -
IF = 30mA

Temperature & humidity storage  Ta = 85°C,

1)2) -
(T&HS) JESD22-A101 r.H.= 85% 1000 4x30 0 0
Temperature cycle -40°C/+100°C
(TC) JESD22-A104  15min each extreme 1000 3077 0 0 i
Thermal shock
_40°C/+ o 1)2) -
(TSK) JESD22-A106 40°C/+100°C 1000c 4x30 0 0
-40°C/+85°C
Power Temp. Cycling _ 1
(PTO) JESD22-A105 IF = 35mA _ 1000c 4x30 0 0
ton/off = 4min
-40°C/+85°C
Power Temp. Cycling _ 2
(PTO) JESD22-A105 IF=32mA _ 1000c 4x30 0 0
ton/off = 4min
Steady state life test Ta=85°C 1
(SSLT) JESD22-A108 I = 35mA 1000 4x30 0 0
Steady state life test Ta=85°C 2
(SSLT) JESD22-A108  Ir = 32mA 1000 4x30 0 0
. Ta=55°C
Pulse life test
IF = 100mA 1000h 4x30Y2) 0 0 -
(PLT) JESD22-A108 tp = 0.1ms: D = 3,3%
Solderability Ta=245°C 2s 1x1192 _ ) 0
(Sold) JESD22-B102 Ta=260°C 10s 1x1192
Page 2 of 41 Department Performed by Reviewed by Template revision
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Qualification Report 170039C1

Note: 1) LY T68B; 2) LY T68F

LY T68B:

Failure criteria:

Electrical failures: Vf (If =30mA) > 2,4V; + 10% from initial value

Optical failures: Iv (If =30mA) absolute limit: +50% max. and | A%max - A%min | > 50%
Visual failures: broken or damaged package or leads

LY T68F:

Failure criteria:

Electrical failures: VF (If =20mA) > 2,5V; +10% from initial value

Optical failures: Iv (If =20mA) absolute limit: £50% max. and |A%max - A%min | > 50%
Visual failures: broken or damaged package or leads

Conclusion: The tested devices fulfill the reliability requirements.

Page 3 of 41 Department Performed by Reviewed by Template revision
0S QM DE4 CQM PS M. Ritzer (signed) S. Brunner (signed) 21.01.2015





Qualification Report 170039C1

Disclaimer

PLEASE CAREFULLY READ THE BELOW TERMS AND CONDITIONS BEFORE USING THE INFORMATION.
IF YOU DO NOT AGREE WITH ANY OF THESE TERMS AND CONDITIONS, DO NOT USE THE INFORMATION.

The Information contained in this Document does not constitute an independent warranty. The committed behavior is
described in the Product data sheet and/or further, mutually agreed specifications.

Distribution of part or all of the contents of this Document to any 3rd party in any form without the prior permission of
OSRAM Opto Semiconductors GmbH is prohibited except in accordance with applicable mandatory law.

Further explanations:
Data: The Data used in this Document consider the reliability test results under the mentioned driving conditions only.
For Product information on the maximum operating conditions and the OSRAM OS standard qualification profile please
refer to the Product data sheet or contact your local sales partner.
Conditions: The conditions for the generation of the Data are as follows:
1. The Data and curves shown in this Document are based on experiments carried out under laboratory conditions on a
random sample size of LED/IRED/Laser/Detector with readouts at discrete readout times (where applicable). Thus, the
Data above represent a limited number of production lots only and may differ between different assembly lots over time
(including chip or package changes). Thus, the behavior of the LED/IRED/Laser/Detector in the final application may
differ from the Data. The behavior of the LED/IRED/Laser/Detector at conditions or readout times deviating from those
stated above may not be deduced from the Data.
2. If applicable:
a) Extended driving conditions:
The tested driving conditions exceed the maximum limits stated in the Product data sheet. Therefore a reduced
lifetime or an accelerated degradation is expected. Failure limits noted in the Document refer to the testing
condition according to the OSRAM OS standard Product qualification profile and not to the actual testing
condition.
b) Extended testing duration:
The testing duration exceed the OSRAM OS standard qualification profile of the mentioned Product. Failure
limits noted in the Document refer to the testing duration according to the OSRAM OS standard Product
qualification profile and not to the actual testing duration.
c) Exceeding standard qualification conditions — (Product data sheet limits not affected):
The tested driving conditions exceed the OSRAM OS standard qualification profile of the mentioned Product.
Therefore a reduced lifetime or an accelerated degradation is expected. Failure limits noted in the Document
refer to the testing condition according to the OSRAM OS standard Product qualification profile and not to the
actual testing condition.
3. For long term operation additional failure modes of the chip or package can occur which are not shown in this

Document.

4. Possible differences in the thermal management of OSRAM OS and customer’s setup may lead to a different aging
behavior.

Page 4 of 41 Department Performed by Reviewed by Template revision
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Qualification Report 170039C1

RTSH Reflow-soldering

LY T68B
Lot A (control lot)

LY T68B RTSH LY T68B RTSH
Reflow-soldering W16_04685_1A 30 pcs Reflow-soldering W16_04685_1A 30 pcs
150 4,0
140
130 35
120
110 = 3.0
—~ 100 — o
g 9 g 25
o o
S 8 a
8 70 520
= 60 2.
S 50 &
240 5 1,0
30
20 0,5
10
0 0,0
1 2 3 1 2 3
Readout [X] Readout [X]
Lot B
LY T68B RTSH LY T68B RTSH
Reflow-soldering W16_04685_1B 30 pcs Reflow-soldering W16_04685_1B 30 pcs
150 4,0
140
130 35
120
= 110 =30
§1oo- E :
g % 25
S 80 8
% 70 '91 %0
2 6 o
S so &1
240 5 1,0
30
20 0,5
10
0 . 0,0 .
1 2 3 1 2 3
Readout [X] Readout [X]
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Qualification Report 170039C1

RTSH Reflow-soldering

LY T68B
Lot C

LY T68B RTSH LY T68B RTSH
Reflow-soldering W16_04685_1C 30 pcs Reflow-soldering W16_04685_1C 30 pcs
150 4,0
140
130 3,5
120
= 110 30
§1oc E :
g %0 225
o o
S 80 S
8 70 020
2 6 o
S 50 &1
240 5 1,0
30
20 0,5
10
0 . 0,0 .
1 2 3 1 2 3
Readout [X] Readout [X]
Lot D
LY T68B RTSH LY T68B RTSH
Reflow-soldering W16_04685_1D 30 pcs Reflow-soldering W16_04685_1D 30 pcs
150 4,0
140
130 3,5
120
5 110 =30
100 ———
g % 25
8 g0 s
8 70 s 20
o 60 215
S 5o (S
240 3 1,0
30
20 05
10
0 0,0
1 2 3 1 2 3
Readout [X] Readout [X]
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Qualification Report 170039C1

RTSH Reflow-soldering

LY T68F
Lot A (control lot)

LY T68F RTSH LY T68F RTSH
Reflow-soldering W16_04694_1A 30 pcs Reflow-soldering W16_04694_1A 30 pcs
150 4,0
140
130 35
120
g 110 = 3.0
= 100 o
T % T2
S 80 8
g 7 R20
o 60 2. .
5 50 g
240 3 1,0
30
20 05
10
0 0,0
1 2 3 1 2 3
Readout [X] Readout [X]
Lot B
LY T68F RTSH LY T68F RTSH
Reflow-soldering W16_04694_1B 30 pcs Reflow-soldering W16_04694_1B 30 pcs
150 4,0
140
130 35
120
g 110 = 3,0
= 100 .
€ £ 25
S 80 S
8 70 82’0
2 60 o .
S so S
240 5 1,0
30
20 0,5
10
0 . 0,0 .
1 2 3 1 2 3
Readout [X] Readout [X]
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Qualification Report 170039C1

RTSH Reflow-soldering

LY T68F
Lot C

LY T68F RTSH LY T68F RTSH
Reflow-soldering W16_04694_1C 30 pcs Reflow-soldering W16_04694_1C 30 pcs
150 4,0
140
130 35
120
110 3.0

-
o
=]

UF (Chip 1, 20.00mA) [V]
»
o

0
=1

~
=]

=)
S

[
=]

Iv (Chip 1, 20.00mA) [%)]
3

3

1,0

w
S

20 0,5
10
0 . 0,0 .
1 2 3 1 2 3
Readout [X] Readout [X]
Lot D
LY T68F RTSH LY T68F RTSH
Reflow-soldering W16_04694_1D 30 pcs Reflow-soldering W16_04694_1D 30 pcs
150 4,0
140
130 35
120
g 110 = 3,0
=100 .
T % Z 2,
S 80 S
] 70 32,0
2 @ 215
S so (S
240 5 1,0
30
20 0,5
10
0 . 0,0 .
1 2 3 1 2 3
Readout [X] Readout [X]
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Qualification Report 170039C1

T&HB 85°C/85%,r.H.;I=5mA

LY T68B
Lot A (control lot)

LY T68B T&HB LY T68B T&HB
85°C/85%r.H.;I=5mA W16_04685_4A 30 pcs 85°C/85%r.H.;I=5mA W16_04685_4A 30 pcs
150 4,0
140
130 35
120
110 = 3.0
e Y
g w0 s
S 80 a
8 70 520
2 60 2.
S 50 &
240 5 1,0
30
20 0,5
10
0 . . . . 0,0 . . . .
0 200 400 600 800 1000 0 200 400 600 800 1000
Readout [h] Readout [h]
Lot B
LY T68B T&HB LY T68B T&HB
85°C/85%r.H.;I=5mA W16_04685_4B 30 pcs 85°C/85%r.H.;I=5mA W16_04685_4B 30 pcs
150 4,0
140
130 35
120
= 110 =30
émc E :
g % 25
% 70 '91 %0
= 6 ..
S so &1
240 5 1,0
30
20 0,5
10
0 . . . . 0,0 . . . .
0 200 400 600 800 1000 0 200 400 600 800 1000
Readout [h] Readout [h]
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Qualification Report 170039C1

T&HB 85°C/85%,r.H.;1I=5mA

LY T68B
Lot C

LY T68B T&HB LY T68B T&HB
85°C/85%r.H.;I=5mA W16_04685_4C 30 pcs 85°C/85%r.H.;I=5mA W16_04685_4C 30 pcs
150 4,0
140
130 3,5
120
< 110 =30
§1oc E :
T £25
o o
2 80 S 20
70 :1 /
2 60 215
S 50 (S
240 5 1,0
30
20 0,5
10
0 . . . . 0,0 . . . .
0 200 400 600 800 1000 0 200 400 600 800 1000
Readout [h] Readout [h]
Lot D
LY T68B T&HB LY T68B T&HB
85°C/85%r.H.;I=5mA W16_04685_4D 30 pcs 85°C/85%r.H.;I=5mA W16_04685_4D 30 pcs
150 4,0
140
130 3,5
120
5 110 5 3.0
= 100 o
g %0 Ez,J
2 80 S 20
70 oo
= 60 25
S so 515
240 3 1,0
30
20 0,5
10
0 . . . . 0,0 . . . .
0 200 400 600 800 1000 0 200 400 600 800 1000
Readout [h] Readout [h]
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Qualification Report 170039C1

T&HB 85°C/85%,r.H.;1I=5mA

LY T68F
Lot A (control lot)

LY T68F T&HB LY T68F T&HB
85°C/85%r.H.;I=5mA W16_04694_3A 30 pcs 85°C/85%r.H.;I=5mA W16_04694_3A 30 pcs
150 4,0
140
130 3,5
120
5 110 s 3.0
=100 —
T 9 25
3 70 % %0
2 60 =,
S s0 &1
240 5 1,0
30
20 0,5
10
0 . . . . 0,0 . . . .
0 200 400 600 800 1000 0 200 400 600 800 1000
Readout [h] Readout [h]
Lot B
LY T68F T&HB LY T68F T&HB
85°C/85%r.H.;I=5mA W16_04694_3B 30 pcs 85°C/85%r.H.;I=5mA W16_04694_3B 30 pcs
150 4,0
140
130 3,5
120
3,0

—-
g
o

[
o
=]

~

n

0
=1

Iv (Chip 1, 20.00mA) [%)]
3
UF (Chip 1, 20.00mA) [V]
»
o

70
60 15
50
40 1,0
30
20 0,5
10
0 T T T T 0’0 T T T T
0 200 400 600 800 1000 0 200 400 600 800 1000
Readout [h] Readout [h]
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Qualification Report 170039C1

T&HB 85°C/85%,r.H.;1I=5mA

LY T68F
Lot C

LY T68F T&HB LY T68F T&HB
85°C/85%r.H.;I=5mA W16_04694_3C 30 pcs 85°C/85%r.H.;I=5mA W16_04694_3C 30 pcs
150 4,0
140
130 35
120
g 110 = 3.0
= 100 o
T % T2
S 80 S
] 70 32,0
o 60 2. .
5 50 g
240 5 1,0
30
20 0,5
10
0 . . . . 0,0 . . . .
0 200 400 600 800 1000 0 200 400 600 800 1000
Readout [h] Readout [h]
Lot D
LY T68F T&HB LY T68F T&HB
85°C/85%r.H.;1=5mA W16_04694_3D 30 pcs 85°C/85%r.H.;1=5mA W16_04694_3D 30 pcs
150 4,0
140
130 35
120
g 110 = 3,0
=100 Tos
£ w0 <25
S 80 S
] 70 82’0
2 @ 215
S so g
240 5 1,0
30
20 0,5
10
0 . . . . 0,0 . . . .
0 200 400 600 800 1000 0 200 400 600 800 1000
Readout [h] Readout [h]
Page 12 of 41 Department Performed by Reviewed by Template revision

0S QM DE4 CQM PS M. Ritzer (signed) S. Brunner (signed) 21.01.2015





Qualification Report 170039C1

T&HB 85°C/85%,r.H.;1=35mA

LY T68B
Lot A (control lot)

LY T68B T&HB
85°C/85%r.H.;I=35mA W16_04685_16A 30 pcs

LY T68B T&HB
85°C/85%r.H.;I=35mA W16_04685_16A 30 pcs

150 4,0
140
130 3,5
120
— 3,0
110 s
= 100 Tos
T % 2,
o o
S 80 S
8 70 %2’0
- —
o 60 E=3
S so &
E > 1,0
30
20 0,5
10
0 T T T T 0’0 T T T T
0 200 400 600 800 1000 200 400 600 800 1000
Readout [h] Readout [h]
LY T68B T&HB LY T68B T&HB
85°C/85%r.H.;1=35mA W16_04685_16B 30 pcs 85°C/85%r.H.;1=35mA W16_04685_16B 30 pcs
150 4,0
140
130 3,5
120
- 3,0
g0 s
= 100 o
£ w0 <25
o o
S 80 S
8 70 %2’0
- —
g 60 o
S so g
=
Z 40 =10
30
20 0,5
10
0 T T T T 0’0 T T T T
0 200 400 600 800 1000 200 400 600 800 1000
Readout [h] Readout [h]
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Qualification Report 170039C1

T&HB 85°C/85%,r.H.;1=35mA

LY T68B
Lot C

LY T68B T&HB LY T68B T&HB
85°C/85%r.H.;1=35mA W16_04685_16C 30 pcs 85°C/85%r.H.;1=35mA W16_04685_16C 30 pcs
150 4,0
140
130 35
120
g 110 530
e ——— —— W :
T % T2
o o
s % = 2,0
o 70 ne
60 F-.
5 50 S L
240 3 1,0
30
20 0,5
10
0 . . . . 0,0 . . . .
0 200 400 600 800 1000 0 200 400 600 800 1000
Readout [h] Readout [h]
Lot D
LY T68B T&HB LY T68B T&HB
85°C/85%r.H.;1=35mA W16_04685_16D 30 pcs 85°C/85%r.H.;1=35mA W16_04685_16D 30 pcs
150 4,0
140
130 35
120
g 110 =30
DRI ——————— 5 :
;é 90 Zas
S 220
2 70 ne
o 60 £
S so (i
240 5 1,0
30
20 0,5
10
0 . . . . 0,0 . . . .
0 200 400 600 800 1000 0 200 400 600 800 1000
Readout [h] Readout [h]
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Qualification Report 170039C1

T&HB 85°C/85%,r.H.;1=30mA

LY T68F
Lot A (control lot)

LY T68F T&HB LY T68F T&HB
85°C/85%r.h.;I=30mA W16_04694_4A 30 pcs 85°C/85%r.h.;1=30mA W16_04694_4A 30 pcs
150 4,0
140
130 35
120
5 1107 = 3,0
= 100 o
T % T2
S 80 S
] 70 32,0
2 60 2. .
5 50 S L
240 3 1,0
30
20 0,5
10
0 . . . . 0,0 . . . .
0 200 400 600 800 1000 0 200 400 600 800 1000
Readout [h] Readout [h]
Lot B
LY T68F T&HB LY T68F T&HB
85°C/85%r.h.;I1=30mA W16_04694_4B 30 pcs 85°C/85%r.h.;I1=30mA W16_04694_4B 30 pcs
150 4,0
140
130 35
120
5 oy = 3,0
=100 Tos
£ w0 <25
S 80 S
] 70 82’0
2 6 215
S so (i
240 5 1,0
30
20 0,5
10
0 . . . . 0,0 . . . .
0 200 400 600 800 1000 0 200 400 600 800 1000
Readout [h] Readout [h]
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Qualification Report 170039C1

T&HB 85°C/85%,r.H.;1=30mA

LY T68F
Lot C

LY T68F T&HB LY T68F T&HB
85°C/85%r.h.;1=30mA W16_04694_4C 30 pcs 85°C/85%r.h.;1=30mA W16_04694_4C 30 pcs
150 4,0
140
130 35
120
5 107 = 3,0
= 100 o
T % T2
S 80 S
] 70 32,0
o 60 2. .
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