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Type C Pin Define 7

Al A2 A3 Ad AS AB AT AB AS A10 AN A12
GND TX1+ TX1- Vbus D+ D- SBU1  vbus RX2- RX2+ GND

GND RX1+ RX1- \Vbus SBUZ D D+ Vbus  TX2- TX2+  GND
B12 B B0 B9 B8 B7T B BS B4 B3I B2 B

CC Analog CC Protocol

« Detect attach, UFP/DFP role decide * PD — Power Delivery(100W)
« Cable Orientation Detection e DP — Display Port
 Type-C Current Mode (500/900mA, « TB — Thunderbolt
1.5A, 3A) e MHL
 Configure VCONN

 Audio Accessary

* Debug Accessory
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® Source Capabilities packet (Fixed 5V 34, Fixed 12V 34, Fixed 20V 3A) out
¥, GoodCrc packet IN
=B + Request (Object 3 = Fixed 20V 3A, Requested 3A, Maximum 34) > Accepted N
C C P roto C o I = 4 Request (Object 3 = Fixed 20V 3A, Requested 3A, Maximum 3A) IN
& Request packet (Object 3 = Fixed 20V 3A, Requested 34, Maximum 34) IN
v/, GoodCrc packet out
= = Accept outr
< Accept packet ouT
v, GoodCrc packet IN
= = PsRdy out
= PsRdy packet out
¥, GoodCrc packet IN
= £, Discover Identity » Ack (Undefined) ouT
+ ® Discover Identity out
Alternate % ¢ Discover Identity Ack (Undefined) IN
Mode Entered e
= ., Discover SVIDs > Ack (0x8086, 0xFF01) out
# ® Discover SVIDs out
# 4 Discover SVIDs Ack (0x8086, 0xFF01) IN
Connect = -, Discover Modes (SVID = 0x8086) » Ack (0x54425433) ouT
= ® Discover Modes (SVID = 0x8086) outT
Contract = Discover Modes (SVID = 0xB086) packet out
¥, GoodCrc packet IN
= 4 Discover Modes (SVID = 0x8086) Ack (0x54425433) IN
& Discover Modes (SVID = 0x8086) Ack packet (0x54425433) IN
v/, GoodCre packet ouT
[ omvriuni ’““:M'w w““""r'l : - 5_. Discover Modes (SVID = 0xFF01) » Ack (0x00000C05) out
e e = ® Discover Modes (SVID = 0xFF01) out
= Discover Modes (SVID = 0xFF01) packet out
¥. GoodCrc packet IN
* Default = 4, Discover Modes (SVID = 0xFFO1) Ack (0x00000C05) N
. & Discover Modes (SVID = 0xFF01) Ack packet (0x00000C05) IN
— DFP - PD Provider 7, Gelatpudit -
— UFP 9 PD Consumer - 5_' Enter Mode (SVID = 0x8086, Mode = 1) > Ack out
= = Enter Mode (SVID = 0x8086, Mode = 1) ouT
° Power ROle Swa p = Enter Mode (SVID = 0x8086, Mode = 1) packet out
¥, GoodCrc packet N
= 4 Enter Mode (SVID = 0x8086, Mode = 1) Ack IN
Tl Confidential - NDA Restrictions & Enter Mode (SVID = 0x8086, Mode = 1) Ack packet IN

(- v, GoodCrc packet ouT
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Mode of Nominal Maximum

Operation Voltage Current

USB 2.0 500 mA

ETERHGETEMBIEVARR
USB 3.1 5V 900 mA

USB BC 1.2 5V Upto1l5A |{E5&HFE

USB Type-C
Current @ 1.5 % 1.5A IR ERITIZRAY fn
A

USB Type-C

Current @ 3.0 Y 3A Y EESNEN~R
A

5V, 12V,
20V

USB PD

1.5A, 3A, 5A | ETEHIIHTNEKTE




CC Analog: DFP to UFP rarn T

DFP to UFP Functional Model

DFP UFP
Vaus So e g Veus Sink
Connection -

Mux | and Marked sv Veous [ Mux
CNTL Cable 3 A CNTL
od Sock “Detection
- Colé ctet Rp = — PO
=i Vieonn O ———— ey [\ [\ N -

Contrei = i Rd
| (cc1) {cc)
(cc2) Wania (cc2)
A
US8 Type-C
Rp e cc2 Current
o o0 o—— ANV
—AAN/ Rd Detection
GND GND
=

fEDFPRICC pin=F LHIFBFERp , EUFPSE THIFEFHR
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CC Analog: Cable Plug Pr

B Type-CERZIRIERIE , CC pintiARGNIERE , MDFPRIBERE | &
CCLEZZITRIFAZIEHE , IR RCCAHREI TR ERIG., ERNFKIERERE |
S bEYRAIUSBIES.

B TERNBBESTMUX , HFUSB 3.149data ratei=iX10 Gbps , /37
ZPCBRIEE NN , FRLAIERIEHEAASSEMUXEDR , IEHERT |
tNIGZEISSRX1&SSTX1 , RHERT , tNEFEISSRX2&SSTX2

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

Implementation without Switch Cable Implementation with Switch
A
i 4 possible active 3
SS channel routes
e $STX1 SSRX1 ——
USB | ssrx1 SSTX1 —— uSB
: MUX .
chipset |-————— sstx2 SSRX2 —— chipset
(Host, |——— ssrx2 SSTX2 —— (Host,
Device Device
or Dual) S — ® | or Dual)
@
A
4 possible
. 4 _— ® wiring maps (D - . 2
CC Logic and ) CC Logic and
VCONN switch . cca VCONN switch
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USB 3.1 CC pin function

Discover and configure VBUS: USB Type-C Current modes
Type-C specEX T DFPIEARIEILT , £CC pinEHZS KRB EEAZS AR

Rp FHIE.

Figure 4-5 Pull-Up/Pull-Down CC Model

DFP monitors for
connection

Rp

A

7

DFP monitors for
connection

..........................................

UFP monitors for
orientation

UFP monitors for
orientation

Figure 4-6 Current Source/Pull-Down CC Model

DFP monitors for
connection

DFP monitors for
connection

------------------------------------------

UFP monitors for
orientation

UFP monitors for
orientation
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Table 4-10 DFP CC Termination (Rp) Requirements

DEP Current Source Resistor pull-up to
Advertisement to1,7-55V 475-55V 3.3V+5%
Default USB Power | 80 A +20% 56 ki) £ 20% 36 k0 120%
1L5A@5Y 180 pA 1 8% 22k £ 5% 12k0) £ 5%
J0A@5V 330 uA £8% 10k £ 5% 47kA £ 5%

Table 4-20 Voltage on UFP CC pins (Multiple DFP Current Advertisements)

Detection Min voltage Max voltage Threshold
vRd-USB 025V 0,61V 066V
VRd-1.5 0.70V 116V 123V
VRd-3.0 131V 204V




USB 3.1 CC pin function cnin 77

- wrs
Discover and configure optional Alternate and Accessory modes . e

Alternate mode
Figure 5-3 USB/PCle Dock Example

|
System : Dock
I
|
|
PCle |
::g: Sideband I TaBorz — PCle Bridge + | peje — PCle Ethemat
Contraller TEULSEL —] I cideband Contraller
OPEN : [ saunjeaur | Controller
|
I
|
l
[ use 2.0 USB Audio
I Billboard (3.5 mm Jack)
POl ———————— I Device
TR —— I
-~ USE | UsB
e Type-C I Type-C USE Type-C
Receptache | Plug _—"| FReceptacle
F————— Tul/Fxl — : — Tl/Hx1] — |
I USE 3.1 Hub
| = T
USE 2.0 i Dplfonl | usBTypec
I Reseptacle
M Comtral I
|
[ i \
|
I
e |—eoioc — - CfVconm T
CC Legi I PD Controller KA Sty £
PO Contraller [P | VB Receptacle
|
I
|
|
l
: Power Brick
I




USB PD v2.0 WP

PD 2.0 RIFERIFEN ZFENIRIU (Alternate Modes ) , R&AILIS
KB IHI TR FHBR T EARRIVEIIHE , TIXLE Alternate Modes A] LA
Z1d USB 3.1 Type C 5989 CC Pin 3&4)@FxE X Structured Vendor

Defined Messages ( Structured VDMs , EZEa[ERERRY PIN BHEN

B EMERE.

Figure 5-1 Pins Available for Reconfiguration over the Full-Featured Cable

Al2 All Al10 A9 A8 A7 A6 A5 A4 A3 A2 Al
GND RX2+ | RX2- | Vsus | SBU1 D- D+ CcC Veus | TX1- | TX1+ | GND
GND TX2+ | TX2~- VBus | VCONN SBU2 | VBus RX1- | RX1+ GND

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

Figure 5-2 Pins Available for Reconfiguration for Direct Connect Applications

A12 A1l A10 A9 A8 A7 Ab A5 A4 A3 A2 Al
GND | RX2+ | RX2- | Vsus | SBU1 D- D+ cC Veus | TX1- | TX1+ [ GND
GND TX2+ | TX2- | VBUS | VCONN SBU2 | VBUS RX1- | RX1+ | GND

Bl B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12
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TYPE-C JllitE = s

%*@iﬂ”iﬁ : Type-C RimiE =2 i Type-C 448
o 1HKL10,0000/°=Ep
2. EBESh WEEsK FEE | WEER | Al

) {Eﬁﬁgﬁgﬁﬂﬂ ( LLCR) EI’\J?')lU d Rise Time: 40 ps (20-80%) | 859 oh Wik EERER
i:_[cj:m Eﬁx ’ %}JQA'{E}‘AE Impedance ise Time: 40 ps (20-80% 19 ohms ShinEERER

AAI30MQOQZRL40MQ 100 MHz 025d8 | 100 MHz 2dB

Ly 2.5 GH 035d8 | 25GH -4 dB
) EE’”“’”m ')\th ! Z_VbUSJﬁ'ﬁ Insertion L 5 GH Z 0.45 dB 5 GH Z 6 dB

\ﬁ nsertion LOSS F4 -U. z -
% SAEIJEE'U“J ! E-Z_ 10 GHz -0.75 dB 10 GHz A11d8
Vcon nlﬁ'ﬁ? % 1.2 SAEIJ% 15 GHZ 1.85dB | 15GHZ 20 dB
,)“, , ,mF_E’] 'ﬂf,iz_ 100 MHz .20 dB 100 MHz 18 dB

o

J0¢ o | oo | o
3. ﬂ;iﬁ_ﬂrwlit : 15 GH; - 6 dB 15 GH; - 5 dB
* '5USB 3. ngjﬁl?_l*\_ W 100 MHz -40 dB 100 MHz -37dB
EIA 364-1000. 01%)!../835 17T Near-end & 5 GHz -40 dB 5 GHz -37dB
%iﬁd)\h‘_t Far-end Crosstalk 10 GHz -36 dB 10 GHz -32.dB

4., EBFEESK 15 GHZ 30 dB 15 GHZ -25 dB

° |_3U S B 3.0%*1:5 |E-| Near-end & 100 MHz -40 dB 100 MHz -35dB

5 = p ﬁ\ J\_t . Far-end Crosstalk 5 GHz -40 dB 5 GHz -35dB
S DAY with D+/D- 7.5 GHz 36 dB 10 GHz 30 dB

* Type C*ﬁlﬁ'ﬁLTSzﬁ'% 51::]" Differential to 100 MHz -30dB
Type C%é%r;_j_l )\,)\Jl_tgjzyﬂ Common Mode 6 GHz -30 dB 1M 20

10 GHz -20dB
E Conversion 10 GHz -25 dB
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USB Type C Full function Block Diagram

meessss——— Power Lane
Type C connector

e S|
Signal Lane Block Function Comment

VBUS

E FETS ) CC analog Cable onentation detection Required

Type-C current mode
detection
| 55 Mux SuperSpeed switching Required for
| for flippable connector USB 3.0
| | cC orientation
CcC [
| | Veon Depending on device,
PD AFE ﬁ ; analog E | a may allow for OP
| HS Mux Support alternate mode Required for
|
PD PHY [ D+D- or SBU1/2 alternative
I | | mode
| I HS/ Audio Multiplexes analog to audio UsB3.1
| | Switch codec Required for
PD Manager = audio
| O D accessary
= +
_ | | = mode
20 E- Sig Con Redriver / Retimer for better Optional
) signal
Source i
PD PD power negotiation Required for
USB I USB ()] SSTx manager Manages alternate modes UsB PD
; w S5 Rx and altemate
3.0 H Signal Ll a mode
Source | Conditioner H
SBU1 PD PHY f PD PHY processes Required for
S | SBU?2 AFE commands from PD manager USB PD
DP DP H and detects AFE to drive
Source Signal é FELE
[ Conditioner J FETs Provides power path on Required for
[ B S ——— | VBUS USE PD
Audio — ESD Protects all data path Optional
Source HS | Audio Switch é % Protection connections from ESD
- damage
I



Tl Product Line for USB Type-C / PD

SS SS/DP SS + CC
MUX MUX MUX Analog
HD3SS3212 HD3SS460 HD3SS3220(DRP)
HD3SS2522(DFP)

Power CcC ESD
Switch + Analog + (CC1/2)
TPS25810(0.5A to 3.0A)
TPS25820(0.5A to 1.5A)

PD PD CC
PHY + AFE + Analog

TPS25740(x s PDETEINGEE, JRIZAIDFP Hostigss +JpEBMos Driver)

CC PD PD PD
Analog + Mgr + PHY + AFE

TPS65982

aar o

U L

CC
Analog

TUSB320
TUSB321(Vconn)

HS
MUX



Type C USB 2.0 smartphone

B TUSB320 DRP CC Controller
Upgrade your USB 2.0 OTG cellphone easily with TUSB320

USB

Controller

‘Switch

ID Pin

TUSB320

ONTYH |-

VBUS

ECCl/CCZE

D+ / D-

+++++++++++++++

aar o)

U

uuuuuuuuuuuuuu
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Type C USB 3.0 smartphone wPr

DRP CC Controller options
B TUSB320

B TUSB321

Mux options

B HD3SS3212

B TUSB542 active re-driver mux

------------------------------

Upgrade your USB 3.0 OTG cellphone easily with TUSB320 or
TUSB321



Type C USB3.0 Docking Solution Block Y

- s
£ =

EN

J, DFP2

VBUS
i’ TP5255%

Type C TypeC DFP4 BC1.2
DFP1 | HD3552522 HD3552522 VBUS )
gy VBUS DFP3 DFPA —
TPS2546
wmmp|  TPS2559 5\?“11 VeI | TypeA Type A 0V
EN Tl 41 HUB DCIN
33y 11V USBE0.
&
) ESD UFP VBUS Detection
N T output for UFP
| (33 h
| Fj HD355460 | ( » mDP
Crossbar Switch
A
/
u |
¥
S
=
[ 33y | |
5V T
Vcony TP565982
_— PD Controller
|
~ o
VBUS I CHARGE 5V/12V/20V 5v/12v/20V
. . P E—
Charging Power generation
5V 12v 20V
-4 ErA -
UFP, DFP 3.3V 20V
represents USB [ 33V@2A
Port Type per USB 1.2v 33v
3.1 specification 1.2V @1A
5V 20V
I V@ y




Type-C Power Bank Solution

Type-C

-

Input
Type-C 3.3V

TUSB320 | ] 519\\//
Micro L) MCU
USB / MSP430G2553
QC2.0
Input LDO

TLV70033 3.3V

Cee) [ -

1S3P
8000mAh

' 5.0V

Tybe-C
Output

USB 2.0

USB
Power Port
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