USB Type-C™
Advanced protection solutions
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Is this presentation suited for you?

Where do you stand with USB type-C™?

Beginner?
| am not familiar with this | have a basic | am very familiar with this
subject. | am in the understanding of this subject. | would like to
discovery phase and would subject. | would like to go deepen my knowledge and
like an overview and a deeper in details and tackle become an expert.
basic understanding of the more aspects of this
technology. subject.
Click here to continue Click here to continue Click here to continue
to next slide to next slide to next slide

Fundamentals In_ depth
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Do you know the USB world ?

Super Speed: 5 Gbit/s
USB 3.0 USB 3.1
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“Market
perception”

USB 2.0
Micro-B connector

= Data rate: 0.48 Ghit/s
" Vgyus' 0.5 A max

= Connector

\_

J

Click here to know more
about common USB2.0

advanced protection & filtering solutions
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USB Type-C™ connector —

The best of two worlds and more ...

USB 3.1

USB Type-C™ connector

N

= Data rate: 0.48 to 10 Gbit/s
* Vgus: 3SAmax

= Same size as USB 2.0
micro-B connector

./

USB 3.0
Micro-B connector

= Data rate: 5 Gbit/s
" Vgyust 0.9 A max

= Connector

\_

“Market
perception”
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http://www.st.com/st-web-ui/static/active/en/resource/sales_and_marketing/presentation/product_presentation/usb_protection_ipad_solutions_web.pdf

USB Type-C™

‘One connector to rule them all’

Homl

HIGH-DEFINITION MULTIMEDIA INTERFACE
*With HDMI to DP converter

B ) DisplayPort | —
D P ﬁ &A=

SUPERSPEED + M e r i n
- USB‘ y ging
SN I > USB Type-C™ protocols

‘) THUNDERBOLT. | Type-C

to :

Before, there were 7 connectors for 7 protocols.
1S 77 Now, with USB Type-C™: 1 single connector for 7 protocols.
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CHONONCNONNC,

USB Type-C™ features mmm

Scalable power charging with connectors being able to supply up
to 5 A and cables supporting 3 A for up to 100 watts of power

e
Certified for USB 3.1 data rates (10 Gbit/s) y = 2

Reversible plug and cable orientation for ease of connection

Slim enough for mobile devices, but robust enough for laptops and tablets

Similar to the size of USB 2.0 Micro-B (standard smartphone charging cable)

Improved EMI and RFI mitigation features

T IErLTR nda1aa 1
===== - D ()

4 3 Mini-A Mini-B —y Mmm . : - oo
- Standard A  Standard g © 5B 8-0 micro-B



Targeted applications for USB Type-C™

Dongles - Z
Smartphones, ) : ik
tablets, and
computers AC/DC power
adapters

Set-top boxes
—

p—
]



Plug USB Type-C™ connector mmm

High Speed Data Path (RX for USB,
or TX for DP Alt Mode)

Al2 A1l Al10 A9 A8 A7 A6 A5 A4 A3 A2 Al

B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12

Cable Ground

Plug Configuration Detection
* One becomes V q, cable power
* CCis used for USB — PD Communication

Receptacle

. Total -
Pins (24) High Speed Data Path (RX for USB,
or TX for DP Alt Mode)
GND 4
SSTx/ 8 Al A2 A3 A4 A5 A6 A7 A8 A9 Al10 A1l Al2
SSRx (4 pairs)
4
DP/DN (2 pairs)
B12 Bl11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1
Veus 4
cC2
SBU1/ Plug Configuration Detection
r SBU?2 2 * One becomes Vg, cable power
” * CCis used for USB — PD Communication
life.augmented




| have 5 problems, what can | do? =

Audio and USB/DP* have
different speeds !

DP* does not generate 2.4 GHz noise
but

“ t ’ USB 3.1 generates 2.4 GHz noise!

USB 2.0 voltages are positive l

d‘h—»

Greater Vg, EOS & ESD
protection for Power Delivery!

Multiplexers are not
ESD-protected!

audio voltages can be negative!!

Designers need high flexibility to ensure the best compatibility.

"l *DP: DisplayPort™
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Possible answers: 6 winning solutions

& Audio and USB/DP* have
different speeds

Solutions 1, 5, and 6

Greater Vg 5 EOS & ESD J DP* does not generate 2.4 GHz noise

protection for Power Delivery \6, but
-

Solutions 2, 3, 4, 5, and 6 USB 3.0 generates 2.4 GHz noise

Solutions 5 and 6

J USB 2.0 voltages are positive ¢ Multiplexers are not
but ESD-protected

audio voltages can be negative

Solutions 1, 5, and 6

And more possible solutions or combinations !

Let’s take a closer look at all the solutions!
"’ *DP: DisplayPort™
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#ab-3 Solution 1:
0201 ESD single-line protection

v

SSTX/ ESDARE02-1BU2CK CCl/CC2 |
23
Vaus ESDA5-1BF4 1 o AUX/AUis SBUL/SBU2
Col ESDALC5-1BF4 2 MUX
T2
Dp/Dn ESDAULCS5-1BF4 2 - 1 pair Dp/Dn
B
SBUL ESDALC5-1BF4 2
SBU2
Audio Compatible
USB Up to USB3.1 Gen 2 USB3.x/DP 4 pairs SSTx/SSRx —
USB PD No MUX —1r
DP Up to DP.1.3 4 x =
TBT Up to TBT Gen 2

*GND not represented
15 discrete components - housed in 0201 package - for maximum flexibility with audio
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http://www.st.com/web/catalog/sense_power/FM114/CL1137/SC1490/PF259169#tab-3
http://www.st.com/web/catalog/sense_power/FM114/CL1137/SC492/PF259465#tab-3
http://www.st.com/web/catalog/sense_power/FM114/CL1137/SC492/PF258381#tab-3
http://www.st.com/web/catalog/sense_power/FM114/CL1137/SC1490/PF260164#tab-3
http://www.st.com/web/catalog/sense_power/FM114/CL1137/SC492/PF258381#tab-3

. Solution 2:

ESD multi-line protection with new HSP051-4M5

SSTx / SSRx HSP051-4M5

ESDA13P70-1U1M (for 12 V)

Veus ESDA7P60-1UM (for 5 V) ol
DP AUX/Audio _SBU1/SBUZ2 el L
CCl MUX e’ [ Meeed
CcC2
| ESDALC6-4N4 1 _
SBU2 1 pair Dp/Dn
Dp/Dn HSP061-2N4 1
I
Audio Not compatible
USB Up to USB3.1 Gen 2 SRR
X .
USB PD Yes, 12V MUX 4 pairs SSTX/SSRx _
e — | AlO All
DP Up to DP.1.3 ey
TBT Up to TBT Gen 2 = 1 |

*GND not represented

New, innovative 5-lead package for very compact designs
w/out audio for portable applications
‘Yl
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http://www.st.com/web/catalog/sense_power/FM114/CL1799/SC491/PF261178#tab-3
http://www.st.com/web/catalog/sense_power/FM114/CL1137/SC492/PF262304#tab-3
http://www.st.com/web/catalog/sense_power/FM114/CL1137/SC492/PF251249#tab-3
http://www.st.com/web/catalog/sense_power/FM114/CL1137/SC1490/PF253278#tab-3

Solution 3:
ESD multi-line 400-um pitch protection

CCl/CC2

SSTx /
SSRx HSP051-4N10 2 = SR — ¢ =
Vv ESDA13P70-1U1M (for 12 V) ' h
BUS ESDA7P60-1U1M (for 5 V) DP AUX/Audio _SBU1/SBU2 el Lwc
MUX
CC1
CC2
SBU1 ESDALCEB-4N4 ! 1 pair Dp/Dn
SBU2
Dp/Dn HSP061-2N4 1
e
Audio Not compatible .
USB3.x/DP ) Y B B10
USB Up to USB3.1 Gen 2 MUX 4 pairs SSTx/SSRx
USB PD Yes, 12 V Pl I | s
DP Up to DP.1.3 dﬁ i | B3 B2
TBT Up to TBT Gen 2 T

*GND not represented
400-um pitch multi-line solutions for portable applications w/out audio

<71

life.augmented


http://www.st.com/web/catalog/sense_power/FM114/CL1137/SC1490/PF260279#tab-3
http://www.st.com/web/catalog/sense_power/FM114/CL1799/SC491/PF261178#tab-3
http://www.st.com/web/catalog/sense_power/FM114/CL1137/SC492/PF262304#tab-3
http://www.st.com/web/catalog/sense_power/FM114/CL1137/SC492/PF251249#tab-3
http://www.st.com/web/catalog/sense_power/FM114/CL1137/SC1490/PF253278#tab-3

Solution 4:
ESD multi-line 500-pm pitch protection

KT

- -
SSTX/ cc1/cc
SSRx HSP051-4M10
Vaus ESDA13P70-1U1M el
DP AUX/Audio _SBU1/SBU2 et
CC1 MUX '
cC2
ESDA6V1-5M6 1 s
B 1 pair Dp/Dn
SBU2 RN
Dp/Dn HSP062-2M6 1 .
e
Audio Not compatible T f— A2 | A3
USB Up to USB3.1 Gen 2 USB3.x/DP _ @“— s11 | B0
d MUX 4 pairs SSTX/SSRX ]
USB PD Yes, 12 V el e | A
DP Up to DP.1.3 %[_ 55 | =

TBT Up to TBT Gen 2 -

*GND not represented

Robust and compact solution for Power Delivery mode w/out audio
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http://www.st.com/web/catalog/sense_power/FM114/CL1137/SC1490/PF258989#tab-3
http://www.st.com/web/catalog/sense_power/FM114/CL1799/SC491/PF261178#tab-3
http://www.st.com/web/catalog/sense_power/FM114/CL1137/SC492/PF111116#tab-3
http://www.st.com/web/catalog/sense_power/FM114/CL1137/SC1490/PF253338#tab-3

Solution 5:
ECMF™ 400-um pitch protection and integrated filtering

A Type C

SSTX/ ECMF4-20A42N10 CCl/CcC2
SSRXx
v ESDA13P70-1U1M (for 12 V) L
BUS -
ESDA7P60-1U1M (for 5 V) DP AUX/Audio SBU1/SBU2
CcC1 MUX %
cC2
SBUL ESDALC5-1BF4 4 1 pair I
SBU2 :
Dp/Dn I 1
Dp/Dn ECMF02-2BF3 1 [
Audio Compatible A2 A3
USB Up to USB3.1 Gen 1 USB3.x/DP 4 pairs SSTx/SSRx ?m e —
USB PD Yes, 12V ALK 37 E— A10 ALl
DP Upto DP.1.3 e 8|82

TBT Up to TBT Gen 1 — TN

*GND not represented

Best compact and integrated solution to avoid antenna desense
With very wide shape rejection CMF for Dp/Dn

"’ Click here to know more about ECMF™ and antenna desense
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http://www.st.com/web/catalog/sense_power/FM114/CL1799/SC491/PF261178#tab-3
http://www.st.com/web/catalog/sense_power/FM114/CL1137/SC492/PF262304#tab-3
http://www.st.com/web/catalog/sense_power/FM114/CL1137/SC492/PF258381#tab-3
http://www.st.com/web/catalog/sense_power/FM139/CL1432/SC1434/PF251827#tab-3
http://www.st.com/web/en/resource/sales_and_marketing/presentation/product_presentation/ecmf_series_productpres_web_stcom.pdf

Solution 6:
ECMF 500-um pitch protection and integrated filtering

Type C
V
CcC1l/ccC2
SEIRS ECMF04-4HSWM10
SSRXx
y ESDA13P70-1U1M (for 12 V) 0
BUS ESDA7P60-1U1M (for 5 V) DP AUX/Audio S_BUl/SB U2
cet MUX % %
CC2
— ESDALC5-1BF4 4 —
=BUz 1 pair Dp/Dn 0
Dp/Dn ECMF02-2HSMX6 1 o
Audio Compatible Tr T
USB Up to USB3.1 Gen 1 USB3.x/DP 4 pairs SSTX/SSRx T“ BlL | B0
USB PD Yes, 12V LB ﬁ;“i— A10 ALl
DP Up to DP.1.3 e e[
TBT Up to TBT Gen 1 ’ -
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*GND not represented

Best integrated solution to avoid antenna desense

Click here to know more about ECMF™ and antenna desense



http://www.st.com/web/catalog/sense_power/FM139/CL1432/SC1758/PF260321#tab-3
http://www.st.com/web/catalog/sense_power/FM114/CL1799/SC491/PF261178#tab-3
http://www.st.com/web/catalog/sense_power/FM114/CL1137/SC492/PF262304#tab-3
http://www.st.com/web/catalog/sense_power/FM114/CL1137/SC492/PF258381#tab-3
http://www.st.com/web/catalog/sense_power/FM139/CL1432/SC1758/PF259251#tab-3
http://www.st.com/web/en/resource/sales_and_marketing/presentation/product_presentation/ecmf_series_productpres_web_stcom.pdf

Let's go further m=

» USB2.0 protection and IPAD™ solutions presentation

» USB type-C™ dataline advanced protection presentation
Fundamentals » USB type-C™ power delivery advanced protection presentation
» |EC 61000-4-5 standard overview Application note #AN4275

» ESD - IEC 61000-4-2 standard testing  Application note #AN3353
» TVS short pulse dynamic resistance measurement ... Application note #AN4022

Selecti 2 » Protection devices & integrated EMI filtering selection guide
2l IIC?n » USB port protection web product selector
sampling » USB IPAD™ (including ECMF™) web product selector
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http://www.st.com/web/en/resource/technical/document/application_note/DM00023467.pdf
http://www.st.com/st-web-ui/static/active/en/resource/technical/document/application_note/DM00044090.pdf
http://www.st.com/web/en/resource/sales_and_marketing/presentation/product_presentation/usb_type-c_datalines_advanced_protection_fundamentals_pres_web.pdf
http://www.st.com/web/en/resource/sales_and_marketing/presentation/product_presentation/usb_type-c_power_delivery_advanced_protection_fundamentals_pres_web.pdf
http://www.st.com/web/en/resource/technical/document/application_note/DM00080038.pdf
http://www.st.com/web/en/resource/sales_and_marketing/presentation/product_presentation/usb_protection_ipad_solutions_web.pdf
http://www.st.com/web/en/resource/sales_and_marketing/promotional_material/selection_guide/sgprotipad.pdf
http://www.st.com/web/en/catalog/sense_power/FM114/CL1137/SC1489?icmp=tt3102_gl_lnkon_nov2015
http://www.st.com/web/en/catalog/sense_power/FM139/CL1432/SC1434?icmp=tt3104_gl_lnkon_nov2015
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