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Introduction

John Hsieh

Advanced Engineering Manager
DSM Engineering Materials

Taiwanese, lived in Shanghai for 15 years

Master degree in Mechanical Engineering

20 years’ of experience in a broad range of electronics
applications across the value chain (electronics devices PM,
connector PM, industry marketing and then engineering material

technical marketing)

Joined DSM in 2013 at Shanghai, and then relocated to California
in 2016, moved back to Shanghai again in 2018.
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Quick facts and figures
DSM Engineering Materials and DSM overall
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Quick facts and figures
Global footprint to support our customers

Emmen -
Netherlands

DSM Engineering Materials
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USB-C: The most popular data & powerful interface in the
consumer electronics industry

One connector for many devices

Earphone

Smartphone

Smart speaker




The mobile phone evolution
Thinnovation & Integration

2 o Evolution
" o€ 2007- 2017

iPhone iPhone 3G iPhone 3GS iPhone 4 iPhone 45

iPhone 55
2013

o) _ . o ,ﬂ -
Higher Power : " :

Evolution
1988 - 2020
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Fast Charging standards

USE 3.1 Samsung Sl " : MediaTek Qualcomm | Votorola
' : ' NEFIUS uawel PumpExpress | Quick FurboPower
Charging USB 2.0(USB 3.0 (USBC + Adaptive WarpCharge |SuperCharge |4 pPEXpP b
Technology Fast :
USB PD) Ch 30 2.0
arger
Max Power 2.5W 4.5W 100W 45W 65W 30W 40W 25/30W 100 W+ 28.5W
3V-6V 5V/ 9V(USB
Voltage S5V SV 5V-20V 5/9/20V 5/10V 5V 5/9/10V PD) 5/9/ 12V
(10-20mVper 13 gviogv
step)
0.5A 09A/ 2/1.67/2.25 5.7/2.85/2.15
Current 0.5A 0.5/0.9A LSA/3A/5A A 10/ 6.5A 2/ 6A 2/ 2/ 4A S5A+ SA+ A

* Qualcomm announced the Quick Charge 5 solution on July 27", 2020. XiaoMi, ASUS, Lenovo and Samsung have
announced to use this technology in their new flagship models.

 The USB PDand various fast charging standards increase the burning risk dramatically, and this brings a new
challenge to smartphone and connector designers.
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The different generations of USB connector
Available receptacles for each connector Connector type Zoom i

USB 1.0 USB 2.0 USB 2.0 USB 3.0 USB 3.1 USB 3.2 uSB4 1 2
Generations 1996 2001 Revised 2011 2014 2017 2019 =

1.5 Mbit/ s 1.5 Mbit/s (Low Speed) .
e RS i o | wawe | maws [ wowe | EEmemmms .
12 Mbit/ s 480 Mbit/ s (SuperSpeed) (SuperSpeed+) (SuperSpeed+) Thunderbolt 3) 3 4 3
(Full Speed) (High Speed) Type A Type B
LI I L
Type A H;;T Type A Ry
= = = Deprecated 54321 /
AT Type B Type B i@i Deprecated
Type B i3
N/ A Type C(enlarged) Mini-A Mini-B
Mini A I iy
Minka
N/ A 12108
Mini B Deprecated
Inik 1 U L] L
s 12345 12345
N A Mini B 0 Micro-A Micro-B
N/ A
£ 714 7 RALE —
[, . - T e
N A Micro B ﬁ Micro B e Deprdcated f;" = &? 4 — -
] r ¥ #1 % /
Micro AB Deprecated ) = \
)
Connectors USB 1.0 USB 2.0 USB 2.0 USB 3.0 USB3.1 USB 3.2 USB4 Type C Type C
1996 2001 Revised 2011 2014 2017 2019 receptacles plugs



https://en.wikipedia.org/wiki/USB_1.0
https://en.wikipedia.org/wiki/USB_2.0
https://en.wikipedia.org/wiki/USB_3.0
https://en.wikipedia.org/wiki/USB_3.1
https://en.wikipedia.org/wiki/USB_3.2
https://en.wikipedia.org/wiki/USB4

Thunderbolt 3,4 & USB 4

INDUSTRY SPECIFICATIONS
How Thunderbolt 4 is different than other solutions

Based on minimum solution requirements so people know what they are getting

Display Port

USB Power Delivery Thunderbolt™ 4 = Thunderbolt™ 3 uUsB4 UsB3/DP
Unrivaled One universal computer port . .
Simplicity Universal 40Gb/s cabl 2 in length
UsB Type-C Connector niversal 40Gb/s cables up to 2 meters in lengt .
Accessories with four Thunderbolt ports .
Maximum Minimum PC speed requirements 40Gb/s 40Gb/s 20Gb/s 10Gb/s
Performance One displa\ One displa!
U ) 4 i Minimum PC video requirements Two 4K displays One 4K display (No Minir’r’\ulyn) (No MinirFfJ\uyn)
with indusiry to 55 clustry enabdin d mandatony
o~ o TP ~ Minimum PC data requirements PCle 32 Gb/s PCle 16 Gb/s
product capabilitie cation for robust USB 3.2-10Gb/s | USB3.2-10Gb/s | USB3.2- 10Gb/s USB 3.2 - 5Gb/s
Required PC charging on at least one computer port! .
Required PC wake from sleep when computer is .
connected to a Thunderbolt dock
Minimum PC port power for accessories 15w 15W 7.5W 4.5W
E Thunderbolt Networking . .
Reliable Mandatory certification for all shipping computers, o .
Connectivity accessories and cables
Cable testing and cable quality audits for o .
- Thunderbolt cable manufacturers
Required Intel VT-d based DMA protection .
T h I I I ' ™ 3 ,; USB4 Specification Compliant Compatible Compliant Compatible
€2 THUNDERBOLT

The USB-C that does it dll. - " THUNDERBOLT.

Thunderbolt is used in high end laptop/ultrabook.




USB4 Sl analysis LOTES

Both ForTii Eco E11 and Stanyl HFX33S meet USB 4 standard

R

1 LCP (3.4, 0.004) LCP (3.4, 0.004) I-
2 El1(3.6,0.01) El1(3.6,0.01)
3 HFX33 (3.48, 0.01) HFX33 (3.48, 0.01) - : -
4 LCP (3.4, 0.004) Ell (3.6, 0.01) — .
5 LCP (3.4, 0.004) HFX33 (3.48, 0.01) T . w -
, B |
i ¢ % i ; %
a1l a1l
%: % 1 o
- 4: 4

*Performed by Dr. James Lin (Lotes Co., 1td.) v DSM







Challenges with traditional materials
Thinner walls require high -strength and more durable materials

 Liquid crystal polymers (LCP) are widely used for micro -USB
connectors

« USBC connectors require thinner walls than previous
generations

» Fast charging increases the risk of connector defect

« Alternative materials are needed to produce reliable thin -
walled connectors




Addressing safety concerns
New thinner devices pose fire risks

* (Connectors with higher voltage rates and smaller pitch
are more likely to result in electrical breakdown

« The tracking resistance of the insulator plastic is
essential to reducing fire hazards

Source capabilities organized as profiles

Hand-held devices, . 10W
Profile 1 Default start -up

today’s peripherals profile

Tablets, VR/AR devices, : 5V @ 2A
most peripherals Fielile 2 12V @ 1.5A 18W Requires
new

Thinner notebooks, 5V @ 2A 36W detectable

larger peripherals FIOMIE'S 12V @ 3A " cables for

5V @ 2A >1.5A or >5V
60w

Larger notebooks, hubs, 0] 12V @ 3A Liitfor

docks
20V @ 3A micro A/B

. 5V @ 2A 100W

\é\(l)(::rii(sstatlons, hubs, Profile 5 12V @ 5A Limit for standard D

20V @ 5A AB

®

Qualcomm
quick charge

Recently Qualcomm released the latest
Quick Charge 5 solution, and several
smartphone companies are using the
technology in new devices.




Understanding tracking
Insulating plastics may create fire risks

Poftential real -life failure mode

» The build-up of dust, sweat or moisture creates a
conductive track on plastic materials —increasing the
risk of fire

—— 00 00—
Plastic insulation

LCP after testing with 12 droplets —
significant burn marks and electrical breakdown




Tracking resistance testing

High CTI material decreases safely risks
for connectors and devices

« Materials need a high comparative tracking index (CTlI) to
ensure products are safe

« Higher CTlplastic remains structurally intact even after
testing of 60 droplets!
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Insights

Charging electronics have been linked to device fires

Some fires may result in property
damage or injury

If liable, manufacturers risk recalls, damage
to their reputation and legal action

Tracking posed fire risks with the previous
generations of USB connectors. With USB-C,
the smaller pitch and increased power
density may further increase the risk of fire.

“‘Home fires due to electrical failure or
malfunction primarily involve some form
of arcing. Arc faults can be produced by
damaged connectors...”

Source. ‘Home Electrical Fires” report by NFPA

Charging cell phone blamed for
fire that destroyed Frayserhome

0006000

Cell phone charger not ruled out as
cause of Tuesday house fire in Redding

Damon Arthur, Redding Record Searchlight  Published 8:38 a.m. PT Feb. 11, 2020 | Updated 4:00 p.m. PT Feb. 11, 2020

NEW INEFORMATION Y
3 MFD: CELL PHONE CHARGER SPARKED FIRE

aaaaaa
4: May 30, 2019/ 01:41 PM CDT/ Updated: May 30, 2019/ 06:15 PM COT

.....

Redding firefighters knocked down a house fire Tuesday, Feb. 11, 2020 on Lacey Lane. (Photo: Damon
Arthur/Record Searchiight)



USB type CReceptacle structure and challenges

1st part (grey)

Challenge 4

31 part Over mold (purple)

Challenge 3

2nd part (black)

Challenge 1

Challenge 1 Challenge 2

Challenge 1: the over mold parts need to be bounded with 1 st and 2" parts well
Challenge 2: Very thin wall in the both sides (0.1~0.2mm only), need very high flow material

Challenge 3: front end plastics to protect metal contact, need high wear resistance material to ensure the reliability and
durability during mating/ un-mating cycles.

Challenge 4: inappropriate tooling design may cause other issues such as void inside the housing or delamination




USB type CPlug structure and challenges

1st part (green)

2nd part (light green)

Challenge 6

EMI
springs

« Challenge 7
3rd part (grey)

Challenge 5|

Challenge 5: There is welding line in the front end and very easy to be broken. The broken parts may cause connector
malfunction. Need high welding line strength material

Challenge 6: The ribs are very thin (~0.15mm) and very easy to break during EMI spring assembly. Need high stiffness
material

Challenge 7: Deformation in the front end of plug housing, need higher strength material

@ psm



Overcoming plug housing challenges

Meeling all durability, flow and foughness needs

» Molding thin ribs requires high flow, highly durable materials

* Final components must retain a balance between toughness and

stiffness

« High-strength weldlines are very durable

Stanyl shows the highest weldline strength among competitors

Base polymer [-] PA46 PAOT PA6T/ 66 LCP
GF content [%] 20 35 45 35 35
Mechanical property (MPa] 60 50 ) 40 17

weldline strength

Weldline strength measurement is based on UL tensile bar

o) Q i
Normal Weldline
tensile bar tensile bar

Low weldline strength material
shows cracking in plug designs

Qosw



Different polymer structure leads to different material
characteristics
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LC Solid has some order LC Fluid retains most of the order
LCP has very rigid molecular structure in both solid and melt state, Stanyl/PA46 has flexural molecular chain, easier for
therefore the very few entanglements and chemical interactions cause entanglement, and Fast crystallization to solidify the
the very low weldline strength entanglement area

._-———'—

/
I\ \\

\ (_<—*\
\ﬁa,, i T*’“ -

2 <-I\ﬂ}!>Tl;v¢§1\«ﬂ3+
H*in i ©'psm

Weld portion




Wear resistance comparison of Halogen Free VO grades
Stanyl shows the highest wear resistance

Stanyl . 5 -
HEX33S GF20% ForTii F11 GF30% PAIST GF45% PAGT GF35% LCP GF+MD35%

Wear &
Friction

21 * Test Condition: 20g, Stroke 40mm, Speed 70cycle/min, 100Kcycles. Probe Pin Front end R 0.4mm v DSM



Full product portfolio for different design

Supptier LD Competior A | Gompetior | GompetiorC| Sandard
[-] HFX33S HFX61S HFX82S  GP2450NH-2 FR52G35NHF FA71i

[-] PA46 PAIT PA6T/ 66 LCP

GF content [%] 20 35 45 45 35 35

[MPa] 7400 11500 15000 15100 12800 13800 1SO 527-1/ -2
[MPa] 110 145 180 146 135 130 1SO 527-1/ -2

[%] 2.7 2.1 22 1.5 1.4 25 1SO 527-1/ -2

« Stanyl HFX33S has highest elongation at break ration and ductility among
competitions

« DSMprovides the product portfolio solution to meet different connector
design needs




Blistering free solution

JEDEC MSL-1 test

Sample: Connectors
Material: Stanyl HFX 31S/33S/61S BK
pre-dried: 105°C *16hrs

Preconditioning: MSL-1(85C x85%RHx168hrs) MSL-2(85C x60%RHx168hrs)
Reflow profile:Sony profile with peak temp. 260°C

Reflow time: one time pass

Material

Sony profile with peak temp. 260°C on sample

RN
F1N

=

]

LY \

Sa

pw
1,

Ny

0

20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320

——Temp on PCB

time(sec,
( —)Sample A(with metal )

Sample type Pre-conditioning Water absorption(%) Blistering
HFX 61S with metal shell 04 0/9
85°C*85%RH*168hrs
HFX 61S without metal shell 1.7 0/9
connectors
HFX 61S with metal shell 0.2 0/9
85°C*60%RH*168hrs
HFX 61S without metal shell 0.8 0/9
Note: The moisture absorption was measured by weight gain, which is only for reference due to metal pin included.
Material Sample type Pre-conditioning Water absorption(%o) Blistering
HFX 31S/33S with metal Connector 85°C*85%RH*168hrs 1.95 0/4
HFX 31S/33S without metal 85°C*60%RH*168hrs 3.89 0/4

*No blistering at the both receptacle and plug connectors test

Thermocoup
le position

@ psm



Blistering result

		Sample: Connectors  

		Material: Stanyl HFX 31S/33S/61S BK

		pre-dried: 105℃*16hrs

		Preconditioning: MSL-1(85℃×85%RH×168hrs) MSL-2(85℃×60%RH×168hrs)

		Reflow profile:Sony  profile with peak temp. 260℃

		Reflow time:  one time pass 



		Material		Sample type		Pre-conditioning		Water absorption(%)		Blistering

		HFX 61S with metal shell		 connectors		85℃*85%RH*168hrs		0.4		0/9

		HFX 61S without metal shell						1.7		0/9

		HFX 61S with metal shell				85℃*60%RH*168hrs		0.2		0/9

		HFX 61S without metal shell						0.8		0/9

		Note:  The moisture absorption was measured by weight gain, which  is only for reference due to metal pin included.



		Material		Sample type		Pre-conditioning		Water absorption(%)		Blistering

		HFX 31S/33S with metal 		Connector		85℃*85%RH*168hrs		1.95		0/4

		HFX 31S/33S without  metal				85℃*60%RH*168hrs		3.89		0/4



































Reflow Profile





Temperature on PCB	0	0.5	1	1.5	2	2.5	3	3.5	4	4.5	5	5.5	6	6.5	7	7.5	8	8.5	9	9.5	10	10.5	11	11.5	12	12.5	13	13.5	14	14.5	15	15.5	16	16.5	17	17.5	18	18.5	19	19.5	20	20.5	21	21.5	22	22.5	23	23.5	24	24.5	25	25.5	26	26.5	27	27.5	28	28.5	29	29.5	30	30.5	31	31.5	32	32.5	33	33.5	34	34.5	35	35.5	36	36.5	37	37.5	38	38.5	39	39.5	40	40.5	41	41.5	42	42.5	43	43.5	44	44.5	45	45.5	46	46.5	47	47.5	48	48.5	49	49.5	50	50.5	51	51.5	52	52.5	53	53.5	54	54.5	55	55.5	56	56.5	57	57.5	58	58.5	59	59.5	60	60.5	61	61.5	62	62.5	63	63.5	64	64.5	65	65.5	66	66.5	67	67.5	68	68.5	69	69.5	70	70.5	71	71.5	72	72.5	73	73.5	74	74.5	75	75.5	76	76.5	77	77.5	78	78.5	79	79.5	80	80.5	81	81.5	82	82.5	83	83.5	84	84.5	85	85.5	86	86.5	87	87.5	88	88.5	89	89.5	90	90.5	91	91.5	92	92.5	93	93.5	94	94.5	95	95.5	96	96.5	97	97.5	98	98.5	99	99.5	100	100.5	101	101.5	102	102.5	103	103.5	104	104.5	105	105.5	106	106.5	107	107.5	108	108.5	109	109.5	110	110.5	111	111.5	112	112.5	113	113.5	114	114.5	115	115.5	116	116.5	117	117.5	118	118.5	119	119.5	120	120.5	121	121.5	122	122.5	123	123.5	124	124.5	125	125.5	126	126.5	127	127.5	128	128.5	129	129.5	130	130.5	131	131.5	132	132.5	133	133.5	134	134.5	135	135.5	136	136.5	137	137.5	138	138.5	139	139.5	140	140.5	141	141.5	142	142.5	143	143.5	144	144.5	145	145.5	146	146.5	147	147.5	148	148.5	149	149.5	150	150.5	151	151.5	152	152.5	153	153.5	154	154.5	155	155.5	156	156.5	157	157.5	158	158.5	159	159.5	160	160.5	161	161.5	162	162.5	163	163.5	164	164.5	165	165.5	166	166.5	167	167.5	168	168.5	169	169.5	170	170.5	171	171.5	172	172.5	173	173.5	174	174.5	175	175.5	176	176.5	177	177.5	178	178.5	179	179.5	180	180.5	181	181.5	182	182.5	183	183.5	184	184.5	185	185.5	186	186.5	187	187.5	188	188.5	189	189.5	190	190.5	191	191.5	192	192.5	193	193.5	194	194.5	195	195.5	196	196.5	197	197.5	198	198.5	199	199.5	200	200.5	201	201.5	202	202.5	203	203.5	204	204.5	205	205.5	206	206.5	207	207.5	208	208.5	209	209.5	210	210.5	211	211.5	212	212.5	213	213.5	214	214.5	215	215.5	216	216.5	217	217.5	218	218.5	219	219.5	220	220.5	221	221.5	222	222.5	223	223.5	224	224.5	225	225.5	226	226.5	227	227.5	228	228.5	229	229.5	230	230.5	231	231.5	232	232.5	233	233.5	234	234.5	235	235.5	236	236.5	237	237.5	238	238.5	239	239.5	240	240.5	241	241.5	242	242.5	243	243.5	244	244.5	245	245.5	246	246.5	247	247.5	248	248.5	249	249.5	250	250.5	251	251.5	252	252.5	253	253.5	254	254.5	255	255.5	256	256.5	257	257.5	258	258.5	259	259.5	260	260.5	261	261.5	262	262.5	263	263.5	264	264.5	265	265.5	266	266.5	267	267.5	268	268.5	269	269.5	270	270.5	271	271.5	272	272.5	273	273.5	274	274.5	275	275.5	276	276.5	277	277.5	278	278.5	279	279.5	280	280.5	281	281.5	282	282.5	283	283.5	284	284.5	285	285.5	286	286.5	287	287.5	288	288.5	289	289.5	290	290.5	291	291.5	292	292.5	293	293.5	294	294.5	295	295.5	296	296.5	297	297.5	298	298.5	299	299.5	300	300.5	301	301.5	302	302.5	303	303.5	304	304.5	305	305.5	306	306.5	307	307.5	27.7	27.8	27.8	27.9	28.1	28.2	28.7	29.4	29.7	29.7	29.3	29.5	29.6	29.5	29.3	29.5	29.6	29.7	29.8	29.8	30.1	30.1	30.4	31.5	34.200000000000003	37	39.1	42.2	43.8	46	47.8	48.9	51.2	54.8	58.1	61	64.2	65	66.599999999999994	66.7	65.2	63.2	61.3	60.2	60.4	63.2	66.3	69.8	70.7	71.099999999999994	71.5	70.5	70.599999999999994	70.7	71.5	72.599999999999994	73.7	75.900000000000006	76.8	77.599999999999994	77.7	77.7	77.599999999999994	77.900000000000006	78.3	78.599999999999994	79.400000000000006	80.400000000000006	80.8	81.2	81.5	82.1	83.1	83.5	83.8	84.8	85.2	85.5	87.1	87.8	89.2	91	92.2	92.1	93	94.9	96.3	96.3	97.6	98.1	98.1	97.9	98.1	98.9	99.6	101.1	102.7	103.3	105.4	106.2	105.7	105.9	105.4	105	105.9	106.8	108.2	109.8	111.5	113.3	114.9	114.9	114.1	114.4	113.7	112.8	113.6	114.4	116.7	118.5	119.6	120.4	120.2	120.3	119.5	118.6	118.1	117.7	118.2	119.1	119.3	120.7	122	121.9	121.8	122	121.5	121.4	121.2	121.4	121.7	122.3	123	123.6	123.9	125.3	125.7	125.7	125.4	125.3	125.4	126.1	126.7	128.1	129.1	130	130.69999999999999	131.6	133.19999999999999	134.4	135.6	136.69999999999999	137.80000000000001	138.1	137.80000000000001	137.5	137	136.1	135.30000000000001	135.6	135.4	135.9	136.6	137.80000000000001	138.30000000000001	138.6	138.6	138.6	138.5	138.80000000000001	139.19999999999999	140.6	140.69999999999999	140.69999999999999	141.30000000000001	141.6	141.9	142.19999999999999	142	142.19999999999999	142	142.4	142.6	142.9	143	143.19999999999999	143.5	143.9	144	144.30000000000001	144.6	145	145.69999999999999	145.69999999999999	146.19999999999999	146.4	147	147.80000000000001	148.1	148.9	149.69999999999999	149.69999999999999	150	150.4	150.69999999999999	151	151.19999999999999	151.5	151.80000000000001	152.1	152.5	153.6	154.4	155.30000000000001	155.30000000000001	155.6	155.19999999999999	154.80000000000001	154.80000000000001	155.19999999999999	155.9	156.6	157.69999999999999	158.6	159.5	159.69999999999999	159.4	159.30000000000001	158.80000000000001	158.5	158.30000000000001	158.9	159	158.6	159.1	160.5	161.19999999999999	161.69999999999999	161.5	161.19999999999999	161	160.69999999999999	161	161.5	162.19999999999999	162.69999999999999	163.1	163.19999999999999	163.30000000000001	163.30000000000001	163.1	162.9	162.9	162.69999999999999	162.80000000000001	162.80000000000001	162.80000000000001	162.69999999999999	162.6	162.4	162.30000000000001	162.4	162.5	162.69999999999999	162.9	163	163.19999999999999	163.4	163.5	163.4	163.6	163.69999999999999	163.6	163.6	163.69999999999999	163.80000000000001	164	164.3	164.6	164.8	165.1	165.4	165.8	166.2	166.7	167.1	167.7	167.9	168.1	168.1	167.9	167.7	167.5	167.4	167.8	168.5	168.9	169.4	169.4	169.3	169	168.8	168.8	169	169.4	169.9	170.3	170.6	170.9	171	170.8	170.8	170.7	170.6	170.7	170.6	170.6	170.7	170.8	170.9	170.9	171.1	171.1	171.2	171.3	171.5	171.5	171.7	172	172.1	172.3	172.5	172.5	172.7	172.8	172.9	173.1	173.1	173.3	173.5	173.4	173.4	173.4	173.4	173.4	173.6	173.7	173.8	173.9	174	174.2	174.3	174.4	174.5	174.7	174.8	174.9	175	175.1	175.3	175.4	175.4	175.5	175.7	175.9	176.2	176.4	176.7	176.7	176.9	177	177	176.8	176.9	176.9	177.1	177.2	177.5	177.8	178.1	178.3	178.6	178.8	178.9	179.1	179.5	179.9	180.5	181.2	181.4	181.5	182.1	182.9	183.4	184.2	185.1	186.3	186.8	187.4	190	192	193.1	193.5	194.6	196.8	198.4	200.1	201.4	204.1	207	210	212.1	213.2	214.1	212.8	212.2	211.1	210.6	211	211.4	211.9	211.8	212.1	213.8	216.2	217.9	219.5	221.5	224.3	226.1	227.7	227.2	226.8	227	226	225.4	227.2	227.4	229.2	231.6	233.1	232.8	232.9	233.2	233.5	232.9	232.4	233.4	236.8	238.6	239.8	240.3	239.6	239.6	240.1	238.9	238.7	239.2	239.8	240.4	240.7	241.3	241.6	241.8	242.4	242.7	243	243.5	243.6	244.7	246.6	247.6	247.6	247.6	248.2	248.2	248.6	249.1	249.8	250.6	251	251.3	251.2	251.4	251.9	252.3	252.9	254	254.9	254.9	255.1	255.4	255.8	256.10000000000002	257.10000000000002	257.3	258.3	258.7	258.8	259	258.89999999999998	258.60000000000002	258.5	258.7	259.3	259.8	260.2	260.7	260.5	260.39999999999998	260.39999999999998	260.39999999999998	260.10000000000002	259.8	259.5	259	258.39999999999998	257.7	256.89999999999998	256.39999999999998	255.7	254.9	254	252.8	250.7	248.5	246.4	244.6	243.5	242.6	241.8	241.3	240.1	239.3	238.6	237.3	236.4	235.2	232.4	229.9	229.1	227.6	226.5	224.8	222.4	219	216.7	214.9	212.4	208.6	205.8	203.9	201.6	199.1	197.4	195.4	192.4	189.9	187.5	185.4	183.1	180.5	179.2	176.1	174.4	171.1	166.4	159.19999999999999	153.5	148.80000000000001	147.30000000000001	147.5	147.80000000000001	148.5	149.1	149.6	149.9	150.69999999999999	150.30000000000001	150.4	149.6	149.30000000000001	148.6	148.1	147.5	146.6	146.30000000000001	146.30000000000001	145.19999999999999	143.9	143.30000000000001	143.19999999999999	142	141.1	140.4	139.6	138.30000000000001	137.80000000000001	137.30000000000001	135.80000000000001	134.9	135.1	134.6	133.4	131.9	131	130.19999999999999	time(sec)
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Choosing the best material
Robust plastics reduce fire risk

« Multiple considerations go into picking
materials for USB-C components:

— Receptacle tongues

— Plug housings

« Choosing a halogen-free polyamide
material reduces the risk of fire

COMPONENT

MATERIALS

Cable

Conductor: copper with tin or silver plating

SDP Shield: AL foil or AL/ mylar foil

Coaxial shield: copper strand

Braid: Tin-plated copper or aluminum

Jacket: PVCor halogen-free substitute material

Cable

Overmold

Thermoset or thermoplastic

Connector Shells

Stainless steel or phosphor bronze

Plug Side Latches

Stainless steel

Receptacle Mid-Plate

Stainless steel

Plug internal EMC Spring

Stainless steel or phosphor bronze

Receptable EMC Pad

Stainless steel or phosphor bronze

Receptable Shell

Stainless steel or phosphor bronze

Receptable Tongue

Glass-filled nylon

Housing

Thermoplastics capable of withstanding lead-free
soldering temperature

Note:

Halogen-free materials

should be considered for all plastics

*Source: USB Type Cspecification release 1.0
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Stanyl: Best polyamide for increased product safety and
reliability
Highest weldline strength and best wear resistance

High CIlreduces the risk of electrical tracking by
50%

Excellent flow properties ensure high yields to
lower molding costs

Up to 50% more wear resistance than competing
high temperature polyamides

Unmatched reliability during use ensured by
extensive mating cycle testing

Proven track record of more than 300 million
USB-Cconnectors with zero blistering or quality
complains made by Stanyl for major OEMs
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Bright Science 1n advanced materials
Co-developing throughout the value chain

High-Performance Materials

Monomer Polymer Compound Convertor System
Supplier

24/ 7 Science, Expertise & Global Support

Measure Production

Performance Support Compliance

Design

¢ Review application : + Temperature © «  Quality control : +  Documentation
requirements * Mechanical « Identify * Data sheets
* Analyze datasets © « (hemical resistance ! production : « Regulatory affairs
* CAE support « ULand other global efficiencies statements
safety standards : « Life cycle analysis
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Bright Science in advanced materials
Delivering advanced material solutions for the world’s leading manufacturers
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Summary

Why DSM Engineering Materials?

e}

~

Materials trends in
sustainability and
technology evolve rapidly

Engineers face challenges
in staying up fo date with
advanced materials
sclence, innovations and
shifts in legisiation - and in
choosing the right solution
for their design challenges

DSM Engineering Materials

supports with:

Global footprint

Broad materials portfolio
Application expertise
Design support
Materials innovation
Sustainable solutions
Security of supply

a

Delivering:

Security in selecting
the right materials for
applications with
speed and agility.

w

4

A trusted partner with a
strong track record

A preferred partner of
leading multinationals,
with a strong track record
in automotive, electronics
& electricals and food

packaging.
@ osm



DSM Engineering Materials

Contact us and stay up to dafte

)

Homepage
DSM.com/EngineeringMaterials

% (5]

Product and Ask a question or
technical data request a quote
PlasticsFinder.com DSM.com/ContactDEM

You
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https://www.youtube.com/playlist?list=PLbQZk0ZmCJGelH2tSYz3knlJ-_keMPjhH
https://twitter.com/dsmep
https://www.linkedin.com/showcase/5083003
https://www.dsm.com/markets/engineering-plastics/en/contact-us/follow-us-on-social-media/wechat-qr-code.html

Questions and Answers

John Hsieh
John.Hsieh@dsm.com
+86 13818977651
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