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Figure 4-3 Logical Model for Data Bus Routing across USB Type-C-based Ports

Implementation without Switch Cable Implementation with Switch
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DFP: Downstream Facing Port, specifically associated with the flow of data in
a USB connection. Typically the ports on a host or the ports on a hub to which
devices are connected. In its initial state, the DFP sources VBUS and VCONN,
and supports data. A charge-only DFP port only sources VBUS.

UFP: Upstream Facing Port, specifically associated with the flow of datain a
USB connection. The port on a device or a hub that connects to a host or the
DFP of a hub. In its initial state, the UFP sinks VBUS and supports data.

DRD: Dual-Role-Data, the acronym used in this specification to refer to a USB
port that can operate as either a DFP (Host) or UFP (Device). The role that the
port initially takes is determined by the port’s power role at attach. A Source
port takes on the data role of a DFP and a Sink port takes on the data role of a
UFP. The port’s data role may be changed dynamically using USB PD Data
Role Swap.
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Figure 3-24 USB Type-C to USB 3.1 Standard-A Cable Assembly
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Table 3-12 defines the wire connections for the USB Type-C to USB 3.1 Standard-A cable

assembly.
Table 3-12 USB Type-C to USB 3.1 Standard-A Cable Assembly Wiring
USB Type-C Plug Wire USB 3.1 Standard-A plug
2 Signal Wire Signal - Signal
Pin Name Number Name Pin Name
e 0 s Lo 1 GND_PWRrt1 4 GND
s 7,10 SDP1_Drain, SDP2_Drain 7 GND_DRAIN
A4, B4, A9, B9 VBUS 2 PWR_VBuUS1 1 VBUS No.te 2 P|n A5 (CC) Of the
AS cc See Note 2
USB Type-C plug shall be
B5 VCONN
connected to VBUS through
A6 Dp1 3 UTP_D 3 D+ .
2 =2 a resistor Rp (56 kQ + 5%).
A7 Dn1 4 UTP_Dn 2 D-
A2 SSTXp1 5 SDPp1 6 StdA_SSRX+
A3 SSTXn1 6 SDPn1 5 StdA_SSRX-
B11 SSRXp1 8 SDPp2 9 StdA_SSTX+
B10 SSRXn1 9 SDPn2 8 StdA_SSTX-
Shell Shield Quter Shield Shell Shield
shield
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Figure 3-26 USB Type-C to USB 3.1 Standard-B Cable Assembly

= PIN 2
PIN 5 ; /PN 3

a . PIN 4
PIN & PIN 1

|
PLUG OVERMOLD CABLE OVERMOLD PLUG

Table 3-14 defines the wire connections for the USB Type-C to USB 3.1 Standard-B cable
assembly.

Table 3-14 USB Type-C to USB 3.1 Standard-B Cable Assembly Wiring

USB Type-C Plug Wire USB 3.1 Standard-B plug
’ Signal Wire Signal . Signal
Ein Name Number Name i Name
1 GND_PWRrt1 4 GND
sl L 7,10 SDP1_Drain, SDP2_Drain 7 GND_DRAIN
: st e = Note 1: Pin A5 (CC) of the
A4, B4, A9, B9 VBUS 2 PWR_VBus1 1 VBUS
USB Type-C plug shall be
AS CG See Note 1
= = connected to GND through
i +
p = : T ; — a roeS|stor Rd (5.1 kQ £
A7 Dnl 4 UTP_Dn 2 D- 20 /°)-
A2 SSTXp1 5 SDPp1 9 StdB_SSRX+
A3 SSTXn1 6 SDPn1 8 StdB_SSRX-
B11 SSRXp1 8 SDPp2 6 StdB_SSTX+
B10 SSRXn1 9 SDPn2 5 StdB_SSTX-
Shell Shield g;'i‘:,z Shield Shell Shield
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Figure 3-30 USB Type-C to USB 2.0 Micro-B Cable Assembly
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Table 3-18 defines the wire connections for the USB Type-C to USB 2.0 Micro-B cable

assembly.
Table 3-18 USB Type-C to USB 2.0 Micro-B Cable Assembly Wiring
USB Type-C Plug Wire USB 2.0 Micro-B plug
= Signal Wire Signal ; Signal
— Name Number Name — Name
A1,B1,A12,B12 | GND 1 GND_PWRrt1 5 GND .
A4, B4, A9, B9 VBUS 2 PWR_VBUS1 1 VBUS Note 1: Pin A? (CCI?] O|1|: tbhe
AS cc See Note 1 USB Type-C plug shall be
= — connected to GND through
= = 5 recge : 5 aresistor Rd (5.1 kQ
p _Dp +
20%).
A7 Dn1 4 UTP_Dn 2 D-
4 ID
Shell Shield Citar Shield Shell Shield
shield
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Figure 3-21 Illustration of a USB Full-Featured Type-C Cable Cross Section, a Coaxial
Wire Example with VConN

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
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Table 3-10 USB Full-Featured Type-C Standard Cable Assembly Wiring

USB Type-C Plug #1 Wire USB Type-C Plug #2
e | 22 [
Al, B1, A12, B12 GND 1[16] GND_PWRrtl [GND_PWRrt2] A1, B1, A12, B12 GND
A4, B4, A9, B9 VBUS 2 [17] PWR_VBuUS1 [PWR_VBuUS2] A4, B4, A9, B9 VBUS
AS cc 3 cC A5 cc
B5 VCONN 18 PWR_VCONN (See Section 4.9) B5 VCONN
A6 Dp1 4 UTP_Dp A6 Dp1
A7 Dn1l 5 UTP_Dn A7 Dn1l
A2 SSTXp1 6 SDPp1 B11 SSRXp1
A3 SSTXn1 7 SDPn1 B10 SSRXn1
B11 SSRXp1 8 SDPp2 A2 SSTXp1
B10 SSRXn1 9 SDPn2 A3 SSTXn1
B2 SSTXp2 10 SDPp3 A11 SSRXp2
B3 SSTXn2 11 SDPn3 Al0 SSRXn2
Al1 SSRXp2 12 SDPp4 B2 SSTXp2
A10 SSRXn2 13 SDPn4 B3 SSTXn2
A8 SBU1 14 SBU_A B8 SBU2
B8 SBU2 15 SBU_B AB SBU1
Shell Shield utes Shield Shell Shield
shield
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Data Role

USB Power Delivery

USB PD rev. 2.0/3.0 source power rules(°3156]

Source output |

Current, at: (A)

power (W) +5V | 49V | +15V | +20V
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REMBEERE — j
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3.0 i 1
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Monitor, TV Docking station Desktop HDD USB hub accessories Mobile HDD




USB Type-C ecosystem and solutions
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Figure 6-2 illustrates a Data Message as part of a Packet showing the parts are provided by the Protocol and PHY
Layers.

Figure 6-2 USB Power Delivery Packet Format including Data Message Payload

SOP* (Start Message Header . EOP (End Of
Preamble Of Packet) (16 bit) 0..7 Data Object(s) CRC Packet)
Legend:
PHY Layer Protocol Layer

Figure 6-3 illustrates an Extended Message as part of a Packet showing the parts are provided by the Protocol and
PHY Layers.

Figure 6-3 USB Power Delivery Packet Format including an Extended Message Header and Payload

SOP* (Start Message Header Extended Message Header
Of Packet) (16 bit) (16 bit)

EOP (End OF

Preamble Packet)

Data (0..260 bytes) CRC

Legend:

PHY Layer Protocol Layer
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Vendor_Defined

Cable Plug

Table 6-6 Data Message Types
Bits 4...0 Type Sent by Description Valid Start
of Packet
00000 Reserved All values not explicitly defined are
Reserved and Shall Not be used.
00001 Source_Capabilities Source or Dual-Role | See Section 6.4.1.2 SOP only
Power
00010 Request Sink only See Section 6.4.2 SOP only
00011 BIST Tester, Source or See Section 6.4.3 SOP*
Sink
00100 Sink_Capabilities Sink or Dual-Role See Section 6.4.1.3 SOP only
Power
00101 Battery _Status Source or Sink See Section 6.4.5 SOP only
00110 Alert Source or Sink See Section 6.4.6 SOP only
00111 Get_Country_Info Source or Sink See Section 6.4.7 SOP only
01000-01110 Reserved All values not explicitly defined are
Reserved and Shall Not be used.
01111 Source, Sink or See Section 6.4.4 SOP*

10000-11111

Reserved

All values not explicitly defined are
Reserved and Shall Not be used.
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