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USB Type-C for All Connectivity

First connector supporting power in both ways

Data

\ Peripherals
<
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USB 3.1 Product Overview
TYPE C

USB Type-C USB Type-C USB Type-C
Receptacle Cable Plug

CC - Blue Power - Red

Power Return — Tin Plated Power Return — Tin Plated

SBU Red & Black SBU Red & Black

USB 2.0 White & Green VCONN — Yellow

OD =4.8mm

Coax are SS pairs — specific pairs not defined in cable

Figure 2-1 USB Type-C Receptacle Interface (Front View) Figure 2-2 USB Full-Featured Type-C Plug Interface (Front View)
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USB 3.1 Product Overview
Type C Plug Design — 632 712 000 011

Receptacle - Side crossed view Plug — Side crossed view
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USB 3.1 Product Overview
Type C Receptacles Design — 632 723 x00 011

Al_p2 A3 A4 A5 A6 A7 A8 A9AI0ALL Al12 g

=

B12.B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl
. S N o

Bottom contacts (B): THT Pins
Top contacts (A) : SMT Pins

Buss20
Bluses.0

BuUsB 3.1
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Type C Receptacles

PCB Thickness | Pin length
= Order code: \/

= 632723 X00011 1.00 mm 1.50 mm

3 1.60 mm 1.90 mm

= Product features:

= Material: LCP; black

= Rated Current: 5A

= Rated Voltage: 5 VDC (12VDC/20VDC)

= Durability: 10 000 cycles D

= Soldering: JEDEC lead free wave and reflow soldering E‘(:}
= Order code: X | PCB Thickness | Pin length

" 632723X30112

1 1.60 mm 1.60 mm
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Typ C — SMT Receptacle

= (Order code;
= 632722110112

= Product features:
= PCB thickness: 1,20mm
= Material: LCP; black
= Rated Current: 5 A
= Rated Voltage: 5 VDC (12VDC/20VDC)
= Durability: 10 000 cycles
= Soldering: JEDEC lead free wave and reflow soldering
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Typ C - Plug

= (Order code;
= 632712000011 (22 pol)
= 632712000 112 (24 pol)

= Product features:
= PCB thickness: 0,80mm
= Material: LCP; black
= Rated Current: 5A
= Rated Voltage: 5 VDC (12VDC/20VDC)
= Durability: 10 000 cycles
= Soldering: JEDEC lead free wave and reflow soldering
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USB-C SMT Spacer

= Order code: [Lj
= 7466302 -> thread center height 1,58mm for dual screw locking L
= 746630200 - thread center height 3,62mm for single screw locking of 1,60mm PCB

= 7466312 - for single screw locking of 1,00mm PCB

= Application examples:

15,00 +/- 0,10mm
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Relationships
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Differential builds — Microstrip

L
1

Edge-coupled Edge-coupled Grounded coplanar
with coating waveguide

USB-C
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Differential builds — Stripline

Edge-coupled Broadside-coupled
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Conclusion

= Several possibilities to get the right impedance together with a lot of parameters are
variing

= Toreach acceptable results it is important to talk to the pcb-manufacturer about
possible layerstacks and materials before the design starts

= For an exact calculation of impedance a lot of parameters take effects. To get precise
results use softwaretools (2D/3D-Solver).
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Componentselection
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Type-C filter board and -bags

= Stick with 60W PD: 82931060
= Sample bag with all components for 60W: 82931061

= Stick with 100W PD: 82931100
= Sample bag with all components for 100W: 82931101
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Type-C filterboard — overview

WE-CNSW HF WE-TVS
0504 60 Ohm DEN1210
7442335600 824012823

WER wi N\ | WERI
. —_—-
632712000011 B = oy ” X2 632723130112

WURTH ELEKTRONIK
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Type-C Filterboard — PCB stackup

Dielectric Dielectric

Thickness (mm] Material Constant

aterial Salder Resist

FR-4 1050 2116 ...

FR-4 1050 2116 ...

Salder Resist

USB-C
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Type-C Filterboard — Designrules

LINE1_P
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Layout PCB

PCB Layout
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Layout PCB — mid mount

- 9.00 o
- 7,45 _
- 6.10 -
. 5,50
. . 0.50
Attention: distance from center of PIN " 1,15 o of 9|z
% S 0.35 0,90 i =
to the top edge of the milling track. J D —
=
Distance from center pin to center milling jf\\ { I
Cl'ﬁ. |
Track is 0.55mm + the radius of the B e | %
Cutter (0.25mm) equal to 0.80mm. — 7 [
0,50 7 ] 0.95
'I,CICI_,= "'; | | 0,80
/’/ /I7 — e — 1,60
P.C.E End 2,40
Connector Edge 3.20
4.80
9.50
- 12,15 -
General tolerance +0,05 Scale - 5:1
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Stencil Receptacle

Top View Bottom View

)====0 0=
() ) 0
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Aspect and Area ratio

= Definition: The aspect ratio is the width of the aperture divided by stencil thickness. It is generally accepted that an aspect ratio of 1,7 or
greater should achieve acceptable solder paste transfer.

Aperture—width B
P ==>1,7

= Aspectratio =
p Stencil—thickness D

0,72mm 0,72mm L
=6 ; =7,2
0,12mm 0,10mm

example:

= Definition: The area ratio of a stencil aperture is the area of the aperture open,

. Aperture—area LxB
= Arearatio = P = >0,8
Aperture—wall surface 2x(L+B)xD

0,85mm x 0,72mm _ 0, 612mm? B
2x(0,85mm +0,72mm)x 0,12mm  0,377mm?>

example: 1,6
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Exemplary production process

= grainsize: Typ5 1: Squeegee force
. . 2: Squeegee fixture
not bigger than min. 80% between o
3: Printing direction
Typ 3 50 pm 45 — 25 pm 4: Squeegee angle
Typ &4 40 pm 38 -20pum 5: Squeegee
Typ 5 30 pm 25-10pum

Typ 6 20 pm 15 -5 pum

= Squeegee cycles: 2 cycles

= Squeegee speed: 20mm/s

Squeegee force: min. 70N (~7kg)

= Squeegee angle: 45° IPC-7527-A- 1 e

IPC-7527 DE 2012-Mai Seite 9

USB-C
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Exemplary production process

1. Paste print PCB underside (if possible to prepare a solder deposit)
2. Reflow soldering
3. Paste printing PCB top side (pressure control = check the filling quantity of the holes before assembly)

4. Assemble the USB-C connector with placement machines (set the placement parameters so that the paste is not
punched out of the hole)

5. Reflow soldering (PCB should go into the oven with the mating face first)

6. AOl inspection
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Soldering Examples

Soldering without defects

Soldering with defects

Handsoldering
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Soldering inspection via X-Ray

Solderingresult without defects

q'g--QQQ!?’?

Solderingresult with defects P M l

e
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Layout PCB
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Stencil Plug

Top side:
= reduce the width of the stencil opening to 0,20mm (pad width 0,30mm)

= move the stencil opening 33% up to the pad destination

Bottom side:
= reduce the stencil opening in relation to the original pad by 4% all around (oblong opening)
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https://katalog.we-online.de/em/datasheet/632712000112.pdf

Exemplary production process

1. Paste printing PCB bottom side (if possible to prepare a solder deposit)
2. Reflow soldering
3. Paste printing PCB top side

4. Assemble USB-C connector with automatic placement machines (automatic or manual assembly, depending on the
production equipment)

5. Reflow soldering (PCB should go into the oven with the mating face first)

6. AOl inspection
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Soldering Example

Bottom View

USB-C
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Application Note

Parameter table

2.1. Produktfamilie |2.2. Plug 2.3. Receptacle

Produkiname WR-COMUSB 3.1  |WR-COMUSB31 [WR-COMUSB31 [WR-COMUSBZ1  |WA-COMUSS 3.1
Type C Plug Type C Plug Type C Receptacle  |Type CReceplacle  [Type C Receptacle
Horizontal SMT 0.8 |Horizontal 0.8 mm  |Horizontal THR / SMT |Horizontal Mid-Mount |Vertical SMT 1.0 mm
mm THR / SMT 1.6 mm

Produkibild - f RS 2

2
<

4 z R
Ve &
g2 e <

K 4

Artikel-Nr. 632712000011 632712000112 632723100011 B32723130112 632722110112
632723300011

Fins 22 24 24 24 24
Leiterplattendicke 0.8 mm 0.8 mm 1.00/1.60 mm 1.60 mm -
Montageart |§wrr ﬁm ST/ THR SNIT / THR SNT

I ameter
Schablonenstarke 100 pm 100pm 100 pm 100pm 100 pm
Elektropoliart jia ja ja ja jia
Manobeschichiet nein nein ja ja ngin

wmpfeniung Iﬁﬂ'l Wn 1 Iﬁl‘l 47 W(‘H 7 Imﬂ 12

Druckparameter

Komgrife Lotpasts 4 4 5 5 4
Druckgeschwindigkeit 40 mmis 40 mm/s 20 mm's 20 mmis 40 mms
Rakeldruck 50N SON 70N TON S0 N
Rakelwinkel G0-67° G0-67° 457 45" G0-67°
Rakeltyp Matall Metall Kunststoff Kunststoff Matall
Druckzyklen 1 1 2 2 1
musatzliches Lotdepot nein nein lia ja ja

Bestiickungsparameter

Bestiickungsgeschwindigkeit Standard Standard Reduziert aut Reduziert auf Standard
Minimum Minimum

automatische Bestiickung Teil-automatisiert  [Teil-automatisiert  Jia ia ja

Listparametar

Lijtprofl PG/ JEDEC J-5TD-020E

Durchlaufrichitung - - Steckgesichtoder  |Steckpesicht oder |-
Pins voran Pins voran

Kontrolie der Lijtstellen ADI AOI ADI f XRAY ADH / XRAY A
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Conclusion

Thunderbolt™ 3 Brings Thunderbolt to USB-C

I:I.O": Dual 4K displays
The USB-C that does it all. e 60hz

More 100W 15W
Power @ charging  device

RF Behaviour:

- high data rate (over 10GHz)
- EMC / EMI protection
- mix mode is possible
(e.g. USB 2.0 & I°’C; USB 2.0
and DC/DC controller)
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D) visplayort  EGI>

More (™ 40 Gbpe-tastest ti

Mechanical Performance:

- 10.000 mating cycles

- High extraction (retention) force

- Long time reliability

- Time saving (only one type of
connector is needed)

- Space saving

Electrical Performance:

-5V / 12V / 20V
- up to 5A
- PD (up to 100W)
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