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mE, °C Y= ESIE], min
o=yl 35-45 0.2-1.0 el
mhZKd5E2X - DIZKHELX 20-35 1-2 e
(e 20-28 0.2-0.6 P, & 7K
mhZKA5E2X » DIZK5E1X 20-35 1-2 M=
il [ I R 20-30 0.2-0.5 Acid Normality
= 20-30 0.2-0.5 ==, SG, [Sn], [Cu]
I 65-70 20-28 =&, SG, [Sn], [Cu]
M ZKH 52X 20-35 0.5-1.0 M=
cp ] 55-65 0.5-15 oH
DI7K#75E3X 20-35 1-2 me
SEIR 20-35 0.2-0.5 oH
DI7Ki# 563X 20-35 1-2 e
IR+ 80-100 1-2 N/A
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MR
kS : DAGE-BT 2400PC Solder Ball Shear Test Machine
NS : DAGE-MPL Private Ltd
ERE R :0.5mm
BEsl : Sparkle Flux WF-6050
il vy 3RE100um/s; Ml 5 E50.0 Um; MW 3R E 250 um/s; Threshold 5007, #12

300 um; [E1EEO; SEE20005e

izt A INNOSTAN® 527
CT-15 gEIA
o 1[:,

B @ 155°C B g B g o TE1S55°CHAAIB RIF 2 fa - INNOSTAN®CT-159 0] (& 14%
0 hour 1461.1 +54.7 1489.4 +97.8 Txggi\%% E’JTI;FE o —
o RAAIBN o[BI ImIE /) - FBEARI8% -
2h 1437.2 +137.2 1450.6 +90.6 E
ours . . . FTARREEET1300% ( TR ERS005 ) - EAEMN
4 hours 1430.4 +55.5 1437.9 +62.7 SNBSS A BB B TIE TSR BT -
6 hours 1403.9 +143.1 1424.6 +148.1

8 hours 1372.9+77.8 1386.1 +329.8
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zs : DAGE-BT 2400PC Solder Ball Shear Test Machine
INC] : DAGE-MPL Private Ltd
BIKE R - 0.5mm
g : Sparkle Flux WF-6050
keI g =4 3R E100um/s; MK = E50.0 Um; Mit3RE 250 um/s; Threahold 5005z; #2300 um
B]EE0; SEE20007%
iy s : Heller Machine 1800 W; & 3RE 100 cm/s; 2B % : 250,205,198,197,186,180,165,150°C
WitAm& | INNOSTAN® CT-15
B g B g
OX B3 1461.1 +54.7 14894 +97.8 5HIE
" S ar - INNOSTAN®CT-150 112 4 BN IR A0 T 21, B
1X @im 1417.2 £58.3 1462.6 £90.6 DB /D3R ERER - BAEBEOEY -
2X Bl 1411.1+253.2 1423.4 £165.2 « FIENIXFmAEE ST 13005 ( LM/FrE9800
3X B3 1407.7 +235.5 1409.1 +32.0 5% ) e
4X B 1386.7 +280.3 1392.1 +421.8

5X [Blk 1345.1 £329.8 1372.5 +233.0
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Wetting Balance

MRS
I - 10 [mN] BAEE -3 [mm/s] BANEE 001 [mm] NEEH
HIFEFE : 3 [mm/s] %Aﬂaﬂi‘f 10 [s] B < 10 [mM] BAEE 3 [mm/s] BARE 001 [mm]
BE 255 (C) GLERTY: S FFEE -3 o) BARIE 10[5)
iFfEE# (IPC J-STD-002D [Test GlisetAl) mE - 255 [C] fEE  —
F2 2012 [mi] F5 =287 [mN] AL > 0,37 [mN 5] TSR (IPC J-STD-002D [Test Gl(setA))
TO (ti-t0) £ 1.00 [s] F2 2012 [mN] F5 2 2.95 [mM] AA > 0.37 [mN 5]
TO {t1-t0) < 1.00 [s]
Rl e 3
TO(t1-t0) - 0.17 [s] F2 - 2.97 [mN] F5 : 3.03 [mN] AM - 28.40 [mM s] b B
TO(t1-10) : 0.07 [5] F2 :2.85 [mN] F5 2,95 [mN] A 28,48 [N <]
5
5
454
451
) o |
F 4 A
35 ' \II
[ ! 35 :
k3 /w___,._ = R L eerev |I |
= B 3 et e e S———
£ '. z | T \
E |/ 'I E 25 ' |
£ B I £ 5l
.En 154 i | L:n \
§ .' ‘ g 15 |
o \ = i
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051 i o |
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J 0
-0% -05
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Wetting Balance

fill-+-302
IR - 10 [mi] BARE -3 [mm/s] BARE : 001 [mm] L
FIFERE -2 [nm/s] B A 10 [s) &3 ;10 [mN] BAEE 3 [mm/s] BARE 001 [mm]
aE . 255[C) FiEEE - -—— RIFH#RE - 3 [mm/s] BT 10 [5]
FESH (PG J-STD-002D [Test Glseth) Ak 5[] DiNAE
F2 2042 [mi] Fs > 140 [mN] AA > 0.37 [mN 5] HESM (PC J-STD-002D [Test GllsetA))
T0 {t1-t0} & 1.00 [s] F2 2012 [mN] i 21,01 [mM] AA > 037 [mN =]

T0 (t1-t0) < 1.00 [s]

-1
TO(L1-t0) : 017 [s] F2 :1.40 [mM] F5 :1.57 [mi] AA : 1417 [mN ] B R
TO1—t0) - 0.78 [s] F2 :1.01 [mi] F5 :1.25 [mN] A - 1049 [mN 5]
5
5
45-
. 45-
4
35
3 II/"\I 35
E I' \
Z . 3 ~
: | ' z 25 / 'l,l
E 2 I 3 i | |
- ;
£ 15 L | \ L% 2 )
E "‘"Awm i g I|
| ."f ' % 1.5 L —] i
05/ '! = /.««“‘““ \
ol l 05 /
% i ,
I L l
-0.5 . f.
T T I | [ [, -05
0 203 4 5 6 7 8 % 10 11 1z 13 14 15
Tima [=] L T L T [ [ o
0 203 4 5 BT & %W 1z 13 14 15
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Wetting Balance

fllk-3-302 HEFH
UERE: 0[] BARE 3 (] BARE 001 frn] BEH: 0w BARE 3 o/ EARE 001 fon]
HAHE 3 on/s] RAH - 103 AR 3 o] AAH 105l
:Eg - 255 [°c] fmmﬁg rm— :EE 1 256 [uc] fﬂlm’ﬁﬁ Hems
FEEE (PC J-5TD-0020 [Test GlisetA)) HERH (IPC J-5TD-002D [Test Gl(setA))
F2 2012 [mi] F5 2051 [mN] AA > 037 [N 5] F2 2012 [mN] Fa 2 069 [mN] AA > 0.37 [mN s]
TO(ti-t0) £ 1.00 [s] T0 (t1-0) < 1.00 [s]
E5E bl 6
To(t1+10) : 051 [s] F2 <051 [mN] i 153 [mi] Ak (1157 [mN <] TOlt1-t0) £ 0.32 [5] F2 <069 [mN] F§ :1.23 [mN] AA 1063 [mN =]
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TM-650 2.6.3.3B75 /AN E 45 H -
RRINEE stz e[ > 1000MQ

MECRE RS 25% [R5 18] 5B

1# 2#
P1 P2 P3 P1 P2 P3
ZHI(ZR) 851E+10 6.63E+10 5.35E+10 8.85E+10 3.68E+10 5.56E+10
24/\B 2.89E+09 1.74E+09 2.69E+09 2.70E+09 2.12E+09 3.07E+09
96/)\Y 6.45E+09 6.00E+09 4.99E+09 6.89E+09 5.87E+09 9.78E+09
168/)\By 827E+09 1.24E+10 7.19E+09 8.85E+09 6.95E+09 1.17E+10
ZE(ER 403E+10 3.85E+10 3.19E+10 3.53E+10 3.24E+10 3.76E+10
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CHEMISTRY

PCB Commodity Team Members,
We have that PCB Co., Lid has fulfilled the requirements of

C-7000 class B Lead free Immersion Tin surface nnl-h qualification testing. Por Test ID # o:nzu:

they have passed the requirements of the following

Q-1000-127, B Surface lonic Contamination (CLASS A, B passed with Q31320)
Q-1000-202, D Solderability (CLASS A, B passed with Q31320)
Q-1000-232 Conformal Coat Compatibility (CLASS A, B passed with Q31320)

With the above results, Gloryfaith (Jiangmen) PCB Co., Ltd is qualified to build circuit boards for Delphi
with the following formulation:

Maximum number of copper layers. 8L (i.e., DK128836 Rev B)
Maximum PCB thickness. .062 inch (1.6mm)

Final Surface Finish Immersion Tin

Chemical of Immersion Tin Innotech CT-15M
C-specification C-7000 class B

All parts submitted to Delphi for Production Part Approval Process (PPAP) MUST reference a
qualification “Test ID" number on the DE FOR 406.02 (R450) form. Any part fabricated by Gloryfaith
(Jiangmen) PCB Co., Ltd that utilizes the Q31320 Test ID number. MUST follow the materials and
processes used in this test group.

This information as to "qualification” does not preciude any tests or experiments that may be deemed
necessary by the end user or their supplying global product lines. Also, this information does not

preciude the requirement to have copies of the Process Flow, Process Control, PFMEA,
Gage R & R, and Capability Studies filed with the Delphi Quality
organization.

Please contact me if there are any questions or concerns.

Thanks,

Mike Li
Component Engineer

16 March 2015

Delphi Electronics and

Road
Pudong, Shanghai, cmn- 200131
Tel: +86 212896

Fax:  +86 21 5046 390:

Email: Mike.li@delphi.com
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Subjeci: Immersion Tin Approval

Manufaciurer: INNOTECH
Brand: INNOSTAN
Model Number: CT-15

Qualification tests have been performed on sample boards produced under supervision of CML.

The immersion tin finishing was applied on a vertical line at Starteam plant.
All sample boards were tested following EGO’s internal quality regulations.

Beside of the sample qualification test, an onsite Audit of the Starteam production facility was
performed with positive results.

After reviewing and analyzing the Sample evaluation results, EGO concluded that INNOTECH
Immersion Tin product INNOSTAN CT-15 is qualified for use on EGO printed circuit boards.

The above statement does not release the producing facﬂlty from its responsibility 1o plan and
execute ils own process qualification of INNOSTAM CT-15

With Best Regards

Company: E.G.O. Elektrogeratebau GmbH

Name: Dietz, Andreas

Title: Vice Director QM Suyj

Signature: J<oges

Date: 09.08.

Murrelektronik GrmbH Phone 149 7191 47-0 | Fax <a3 7191 47-191000 m Mu RR

P.0O.Box 11565 | 71567 Oppenweiler | GERMANY  www.murrelektronik.com
Fal Re 3| 71570 Opy iler |GERMANY  infa@murrelektronik com ‘. ELEKTRONIK
stay connected

To Whom it may concern

Subject: Immersion Tin Material Approval

Manufacturer: INNOTECH
Brand: INNOSTAN
Model Number: CT-15

Qualification tests have been performed on sample boards produced under supervision of CML.
The immersion tin finishing was applied on a vertical line at Starteam plant.
All sample boards were tested following Murrelektroniks's internal quality regulations.

Beside of the sample qualification test, an onside Audit of the Starteam production facility was
performed with positive results.

After reviewing and analyzing the Sample evaluation results, Murrelektronik concluded that
INNOTECH Immersion Tin product INNOSTAN CT-15 is qualified for use on Murrelektronik printed
circuit boards, included those intended for Automotive applications.

The above statement does not release the producing facility from its responsibility to plan and
execute its own process qualification of INNOSTAN CT-15.

With Best Regards

i.A. Stefan Pitsch
Supplier Quality Manager (SQM) | QM

Oppenweiler, the 30th of July 2019
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5 - Date 2017-12-21
Technical Bulletin e Subject :Jpaéeenazl o/\opg;o;?’l‘ zgrz ;mmersmn Tin Line ::le ?3177 12-21
Helta KO revcr 6 60 - Research and Development - Page 1012 General Approval, | |
WS | aptiad e
Subject Material Approval for Immersion Tin Ling (PCB_ 200 983-01/02) Author J. Krsnak =
ML Europe GmbH General Approval Org. unit'Gr,; L-DLT-OMTE
b o Ret: PCB's from Company CML (plant JST). populated at sub-suppier Enclosures 0 The PCB's were test rding to:

. k Visual inspection HN 67036 2013 P.6.1 acceptable [§)]
To: INNOTECH (Shenzhen) Co., Ltd. fmismmanan, Material Approval of Printed Circuit Boards, ~ General Approval for EMS Adhesion of surface finish HN 67036 2013, P6.27 acceptable (1)
PR fonic contamination HN 67036 2013, P.6.4.1 passed (3) [0.22 pglem?]
Subject: Material xmiag Thickness of surface finish HN 67036 2013, P8.13 passed (U]
Order No. Tin whisker growth: delivery state HN 6;036 gg!g :a 13 passed n
In order to evaluate the pe: of i ion tin y, CML conducted the Tin whisker growth: after 6 month HN 67036 2013 P.8.13 acceptable (1)
aualicalion of folicaif 1 i PCE-Part number 200.983-01/02 Solderability HN 67036 2013, P.6.2 acceptable (1)
> sceptid soldering hi HN 67! 8. 1
Brand INNOSTAN i ManutacturerCode, Datecode: [ vl 1 Rotowprocess " INesez0rs ps ool
Mudis! Nuraking: GT-15 : Manufacturer of PCB: Company JST i
Qualification tests have been performed on sample boards (FR4 base material and green 2 - gt E :
matt solder mask), preduced under supervision of CML. H . Y Further tests for Approval see m Report of JST: New immersion tin line (CML)
The immersion tin finishing was applied on a horizontal line at Innotech plant and on a | Basematerial of PCB 1 ; “JST New Immersion Tin Evaluation Report 11.12.2017"
vertical line at SlarTeam planl In addition, sample boards were produced with two different 1 H Process fiow of immersion tin included,
non Innot :  Soider Mask (SM) YSR MO (g : @ TMKrs170404
All sample boards were lesled by SGS CSTC Ltd. Shenzhen Branch, an independent 1 1
qualified laboratory- i Surface finish Immersion tin: CT-15, Company Innotech (3)  TMKrs170403
The followi 1 i i -4 H ) B Report of green solder mask Yeyo YSR-900GM01
1.) Tin Thickness Test (X-Ray) acc. 1ISO3497 1 PCB-Technology: 06, PT} 4
2) Tin Thickness Test (Coulometric) acc ISO 2177-2003 i H
3.) AES Test acc. ASTM E 827-08 / 1078-14 / : i
1829-14 / 996-10 / 1127-08(2015) i H
4.) Solderability Dip Test acc. IPC J-STD-003C-WAM1-2014 Sec. 4.2.1 : X s
5.) Solderability Float Test acc. IPC J-STD-D03CWAM1-2014 Sec. 4.4 : s Details:
6.) Reflow Soldering Test acc. IPC J-STD-003C-WAM1-2014 sec. 4.2.3 i i
7.) Wetting Balance Test acc. IPC J-STD-003C-WAM1-2014 sec. 4.3.1 i H e thickness of surface finish - CML report (1):
8.) Tin Whisker Evaluation Test JESD 22-A121:2005 H : Min: 40,26U" (1,023pm), Max: 45,13U" (1.146um)
9.) lonic Contamination Test acc. IPC-TM-650 No. 2.3.25D:2012 ! 1
10.) Surface Insulation Resistance (SIR) Test acc. IPC-TM-650 No. 2.6.3.38:2004 3 i
11.) Immersion Tin Adhesion Test acc. IPC-TM-650 No. 2.4.28 1F:2007 ; i
12.) SM Adhesion Test acc. IPC-TM-650 No. 2.4.28:1997 : : 3
13.) SM Pencil Hardness Test acc. IPC-TM-850 No. 2.4.27 2a:1988 & ! Besult :
ASTM D3363-05 (2011) - H
14.) SM Resistance to Solvent Test ace. IPC-TM-850 Method 2.3.42. 3 T"; M which is described in this report in the presented quality is approved for Hella o
1 production H
After reviewing and analyzing the results of SGS test Report No GZRL2018103504, CML ¥ H
concluded that INNOTECH Immersion Tin product INNOSTAN CT-15 is qualmed for use on ;  PCBwith other part but sam for Hella too. i
CML printed circuit boards, those & for ! Devery is allowed to EMS suppher omy "ot to Hella mchy (Electronic Manufacturing Service) 1
The above statement does not release the producing facility from its responsibility to plan s J
and execute its own process qualification of INNOSTAN CT-15. E
Name:  Markus Bodemer Reason, Condttions, Note, s
s Quality & Engineering Manager - s?/ﬂnL ygs%rggg‘amdboﬁnn - use the immersion tin with the whisker reducing components | ! s 1
Date: 2/14/2019 Im Ermiisgrund 8, 76337 Waldbronn % D E Y Z i
Hignatire: Tel. 072 43 | 5309 - 30 ? =/ IAE I
Fax 0 72 43 [ 5306 - 3 59

Important Note:
e In case of changes of the PCB or changes in the way of production of the PCE (1.e. 3 new kind
3 of adnesive) this PCB has to be approved again

SGSIHFIEHRE -

Picture 1:  after 6 month storage: no whisker observed (1, page 20)

i Cinmad i e Meeasd | DT ALITE TPhacbad e Feanl Liiinenas | DIT AMTE

SGRL201804050 03
HAEIv2018-06-28 -

Report from CML (JST):
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sira
CERTIFICATION

QUALITY MANAGEMENT SYSTEM
CERTIFICATE

This is to Certify that the QUALITY MANAGEMENT SYSTEM of

INNOTECH (SHENZHEN) CO., LTD.

d A 308, Block 2, i Creation Park for Aboard Students,
West Qinglin Road, Longgang District, Shenzhen

Audit Address:308, Block 2, Shenzhen Business Creation Park for Aboard Students, West
Qinglin Road, Longgang District, Shenzhen

has been assessed by Sira Certification Service
and found to comply with

GB/T19001-2016 idt ISO9001:2015

for the

R&D and sales of protective agents for use of electronic components

Certificate No: 151624
‘Organization Code 9144030076 1986644K
Initial Certification 11 Dec. 2015

Issue/Reissue Date: 18 Dec. 2017
Centificate Expry: 08 Dec 2018

Recertficaton Date: 08 Dec. 2018

This contficate is which will be monitored by Sira.
m_dmm-uus«-anmum--wawuw-wummmsuc
g crca 90 o1

_Slra Certification Service msssssssss——

T8 coictta st peopmey ofGen wd st b rmod whven roumsbod & ey oy be eproduced B8 ardeety and wihout chenge.
6 Howarden incustrial Park Hawarden, CHS JUS, United Kingdom  Emad info@eea com cn
ekl 26, Mo 2777 Eap ek Aoed Shanghe Chios

AEB&S : 51818Q03331R0S
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CML — More than a manufacturer
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CML — More than a manufacturer
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CML — More than a manufacturer
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CML — More than a manufacturer
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More than a manufacturer

>4 albert.kwok@cml-chemistry.com

@ https://cml-globalsolutions.com/contact-us/

wd > Jin[C2¢

Let’s begin by understanding your requirements and expectations




