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Plug-in Detector for Type-C Connector with USB3 10Gbps Switch
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Enabling Serial Connectivity

1

Introduction

Pericom's PI5USB31213 is a dual differential channel bi-directional Mux/Demux switch with plug-in detector for
USB3.1 Gen2 (10.0 Gbps) Type-C connector.

The device includes:

1)

2)

3)

The Plug-in Detector for Type-C connector (CC Sensing)
a) Supports DFP/UFP/DRP/Try.SRC DRP/Try.SNK. DRP
*Does not support Bus-Powered UFP configuration

Integrated 2:1 USB3 10Gbps Mux/DeMux
a) Auto-configure ports orientation through CC sensing
Integrated VCONN switch to power active cables

The device implements CC pins for port attachment, detachment, cable orientation, role detection and Type-C Current
Mode control. The device supports host mode, device mode and dual role mode ports with automatic configuration
based on the voltage levels detected on CC pins. The device supports both pin and I>°C control mode. [°C control
mode allows higher flexibility for port control and communications.

Packaging: 24-contact TQFN (2mmx4mm)

2

Why need PI5USB31213 in USB3.1 Gen2 Type-C application
USB Type-C connectors support flipping and swapping. Type-C Connector specification defined the new pin “CC” to
resolve port roles and cable orientation to establish power routing and data bus routing. Please see Figure 1 below for
the USB Type-C implementation with USB3 switch.

P15USB31213 Type-C port controller detects and control CC1/2 pin and configure its integrated 2:1 USB3 10Gbps
Mux/DeMux automatically to establish USB3 data bus.

U3B3 Tx-Rx

CC sense
control mux

USB Type-C Connector

Cell phone

Figure 1: USB Type-C implementation with switch.
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For Type-C application, Host & device channel loss budget defined is 8.5dB @ 10Gbps by USB3.1 spec.

(See below table from USB-IF development day slide)

PCB routing estimates

SS Gen 2 10Gbps Insertion Loss Budget
Gen 2

Gen 2 + DP 1.3 discrete MUX
Gen 2 + DP 1.3 integrated MUX**

8.5 dB
5.5

8.5dB
7"

Type-A Port Type-C Port
Baseline | Best case | Baseline | Best case
SS Gen 1 5Gbps Insertion Loss Budget 10 dB 10 dB 6.5 dB 6.5 dB
Gen 1 107 197 55" 7"
Gen 1 + DP 1.2 discrete MUX 4.0" LY
Gen 1 + DP 1.2 integrated MUX** 5.5" 7

8.5dB
5:5"
4~
55"

8.5dB
7"
55°
7"

Table 1: USB3.1 Type-A Port vs Type-C Port channel loss budget

If total channel loss from SOC to end connector is less than 8.5dB—> use PI5USB31213

«C connector

——

|

Channel loss < 8.5dB '

.

PIEUSB3213
{E‘ CC Detector

+TUSB3L

Passive Mux

cC2

Channel loss < 8.5 dB

-C connector

Figure 2: USB3.1 Type-C application needs passive Mux if total channel loss from SOC to end connector is less

than 8.5dB.
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2.2 VCONN

In non USB Power Delivery (USB-PD) application,

a) VCONN support is a must in USB3 Source/DRP to power active cable per USB Type-C spec
b) VCONN support is not needed in USB3 UFP

c) VCONN support is optional in USB2 Type-C application

The VCONN source requirement is below:

Table 4-3 Vconn Source Characteristics

Minimum Maximum Notes

Ports that support VcoNN-powered
accessories are allowed to supply at
Voltage 475V 55V a lower minimum of 2.7 V when
operating in the PoweredAccessory
state.

Source may latch-off Vconn if
excessive power is drawn beyond

Power Low the specified inrush and mode
wattage.
The Vconn source shall disconnect
Bulk Capacitance 10 uF 220 uF the bulk capacitance from the

receptacle when VCoONN is powered
off.

Figure 3: VCONN Source requirement. Reprinted from USB Type-C Connector Spec 1.1.

2.3 USB3 SoC VBUS detection in DRP/UFP Mode

Per Type-C spec recommendation, USB3.1 SuperSpeed shall hold off VBUS detection to the device controller until
PI15USB31213 has reported host/DFP attachment (PI5USB31213 in “attached.SNK” state) via 12C. Otherwise, it may
connect as USB2.0 when attached to a legacy host or hub’s DFP.

Pericom Semiconductor Corp. 4/18/2017
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3 Processor Communication via I12C

ADDR is used to set I°C address as below. Please noted that PI5USB31213 does not have offset byte*. All registers
must be read or written sequentially from 0x01. For example, in order to read address 0x04, PI5USB31213 1°C
registers must be read sequentially from 0x01, 0x02, 0x03 to 0x04. In order to write address 0x02, it must be written
sequentially from 0x01 to 0x02.

*Please use “I°C Transport” APl to communicate with PI5USB31213 if needed.

ADDR pin I°C address format IC address
_ 7-bit addressing 0x0D
ADDR=GND 8-bit address Write:0x1A; Read:0x1B
_ 7-bit addressing 0x2D
ADDR=VDD 8-bit address Write:0x5A; Read:0x5B

Table 2: 12C Slave Address Setting

Processor shall use following procedure to process PI5SUSB31213 interrupt request:

1. INTB asserted LOW, indicating Type-C port status change.

2. Processor first masks PISUSB31213 interrupt by writing a ‘1’ to Bit 0 of Control Register(0x02). INTB returned Hi.

3. Processor then read Register(0x01), Control Register (0x02), Interrupt Register(0x03) and CC Status
Register(0x04). Interrupt Register(0x03) indicates if an attach or detach event was detected. All interrupt flags in
Interrupt Register will be cleared after the I12C read action. CC Status Register(0x04) is used to determine plugin
details and charging profile. Processor can configure the power and USB channels according to information in
CC Status Register.

Processor unmask PI5USB31213 interrupt by writing a ‘0’ to Bit O of Address 0x02 before ending the interrupt service

routine.
Start
PISUSB31213 Interrupt

Mask
PISUSB31213Interrupt

Read
PISUSB31213 Registers

v

Processing

Unmask PISUSB31213
Interrupt

y

< Interrupt End >

Figure 4: Suggested Flow of Processor Communication with PI5USB31213 via I1>C

Pericom Semiconductor Corp. 4/18/2017
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3.1  I*C Configuration Sequence
ACK ACK ACK NOIP\CK
IIIIII|IIIIIII|| ||IIIIIII|

Start
Stop

Figure 5: READ Sequence Diagram

Figure 6 below is one example for read sequence at ADDR=GND and Data Reg [1:4]=00,04,01,06.

a = > > = z )
N o o ofl1 1|01 1|83 0 0 0 0 0 0 0 0 8 0 0 0 O O|1{0 0 8 0 0 0 0 0 O Of[1[8 0 0 0 0 0f1 10 2
SDA % kel = ~ kel g o
) L J U J U J T
Y
SlaveAddress=0x1B, ADDR=GND Reg[0x01]=00h Reg[0x02]=04h Reg[0x03]=01h Reg[0x03]=06h

Figure 6: I°C Read Sequence Sample

ACK ACK ACK ACK

Start

Stop

Figure 7: WRITE Sequence Diagram

Figure 8 below is one example for write sequence at ADDR=GND and Data Reg [1:2]=00,05.

vl
] > > z %]
SDA%00011010g00000000900000101§§
Y Y
SlaveAddress=0x1A, ADDR=GND Reg[0x01]=00h Reg[0x02]=05h
Figure 8: I2°C WRITE Sequence Sample
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3.2 ENB pin and Power-On Sequence

ENB pin shall be pin controlled in DRP/UFP application. When power-on, ENB pin of PI5USB31213 shall be float or
connected to VDD to ensure CC1 and CC2 are pulled low by PI5USB31213 built-in Rd and the port acts as a Sink
during Power-On Reset (POR). As a reset, the port would not accidentally detach any connected Type-C host when

power-on and disturb VBUS supply from the Type-C host. PI5USB31213 is reset only by POR.

Please also note that, PI5USB31213 in DRP mode comes up as a Unattached.SRC when ENB pin is pulled down
after power-on. This may detach an already connected Type-C host. To avoid this, user may connect PORT pin to
GND and PI5USB31213 shall always initialized as a Sink after power-on and user can change the mode through I°C

afterwards.

3.3 Power-Saving mode through I>C
User can put PI5USB31213 into low power state by writing a ‘1’ to Bit 7 of Reg [0x02] with ENB pin is pulled low.
User can re-enable the part through the I12C by writing a ‘0’ to Bit 7 of Reg[0x02].

3.4 I2C Register Quick Reference Table

Reg[0x02] PI5USB31213 Operating Mode CC1/2 voltage when D bi
pin

unattached

00h Sink/UFP; No accessory support GND “H

01h Sink/UFP; No accessory support; Mask Interrupt

02h Source/DFP; Default USB Power VDD

03h Source/DFP; Default USB Power; Mask Interrupt

04h DRP; Default USB Power Toggle between VDD and

05h DRP; Default USB Power; Mask Interrupt GND

06h Try.SRC DRP; Default USB Power Toggle between VDD and

07h Try.SRC DRP; Default USB Power; Mask Interrupt GND

0Ah Source/DFP; 1.5A Type-C Current Mode VDD

0Bh Source/DFP; 1.5A Type-C Current Mode; Mask Interrupt

0Ch DRP; 1.5A Type-C Current Mode Toggle between VDD and

0Dh DRP; 1.5A Type-C Current Mode; Mask Interrupt GND

OEh Try.SRC DRP; 1.5A Type-C Current Mode Toggle between VDD and “L” wh

OFh Try.SRC DRP; 1.5A Type-C Current Mode; Mask Interrupt GND UF"; ;”

12h Source/DFP; 3A Type-C Current Mode VDD attached

13h Source/DFP; 3A Type-C Current Mode; Mask Interrupt

14h DRP; 3A Type-C Current Mode Toggle between VDD and

15h DRP; 3A Type-C Current Mode; Mask Interrupt GND

16h Try.SRC DRP; 3A Type-C Current Mode Toggle between VDD and

17h Try.SRC DRP; 3A Type-C Current Mode; Mask Interrupt GND

46h Try.SNK DRP; Default USB Power Toggle between VDD and

47h Try.SNK DRP; Default USB Power; Mask Interrupt GND

4Eh Try.SNK DRP; 1.5A Type-C Current Mode Toggle between VDD and

4Fh Try.SNK DRP; 1.5A Type-C Current Mode; Mask Interrupt GND

56h Try.SNK DRP; 3A Type-C Current Mode Toggle between VDD and

57h Try.SNK DRP; 3A Type-C Current Mode; Mask Interrupt GND

20h Sink/UFP; Support accessory Toggle between VDD and “Hr

21h Sink/UFP; Support accessory; Mask Interrupt GND

Table 3: Control Register (Reg[0x02]) Quick Reference Table

Page 8 of 19
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Reg[0x03] P15USB31213 Attach/Detach Event and VCONN switch status
00h No attach or detect event occurred since last I1°C read.
01h Attach event occurred since last I1°C read.
02h Detach event occurred since last I°C read.
04h Fault is occurring for VCONN switch detector. If not use VCONN, please ignore it.
08h OTP event, VCONN Over-temperature protection detected. If not use VCONN, please ignore it.
20h OVP event, VCONN Over-voltage protection detected. If not use VCONN, please ignore it.
40h OCP event, VCONN Over-current protection detected. If not use VCONN, please ignore it.
80h Fault condition recovery.
Table 4: Interrupt Register (Reg[0x03]) Quick Reference Table
Reg[0x04] Type-C Port Status Plug CC1 Voltage CC2 Voltage ID
Position
00h Unattached; The port shall not drive ) - - H
VBUS.
04h Attached.SRC state but the connected ) ) ) L
CC pin is shorted to GND.
05h Attached to a Sink/UFP; Default Host:
The port shall drive VBUS. 0.41V
1.5A Host: VCONN
cct 0.92V voltage L
3A Host:
1.7V
06h Attached to a Sink/UFP; Default Host:
The port shall drive VBUS. 0.41V
VCONN 1.5A Host:
cc2 voltage 0.92v L
3A Host:
1.7V
- 7
OFh Attached to an audio accessory. Accessory 0.08Y 0.08V
13h Attached to an debug accessory. Accessory 0.4V 0.4v
8Fh Attached to a charge-through audio
accessory Accessory 0.08v 0.08v H
93h Cg%csh%de t ;gte?;mdebug accessory with Accessory 0.4V 0.4V H
A8h Attached to a Host; CC pin is detached. ) ) ) H
Check cable connection. ™
A%h Attached to a Host; ™ CC1 0.4V - H
AAh Attached to a Host; ™ CC2 - 0.4V H
C8h Attached to a Host; CC pin is detached. H
Check cable connection. "2 ) ) ]
C%h Attached to a Host; "2 CC1 0.92V - H
CAh Attached to a Host; 2 CC2 - 0.92v H
E8h Attached to a Host; CC pin is detached.
Check cable connection. - - - H
E9h Attached to a Host; ™ CC1 1.7V - H
EAh Attached to a Host; " CC2 - 1.7V H
Table 5: CC Status (Reg[0x04]) Quick Reference Table
Page 9 of 19 AN Pericom Semiconductor Corp. 4/18/2017
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Note

*1: The port shall draw no more than the default USB power from VBUS.
*2: The port shall draw no more than 1.5A from VBUS.

*3: The port shall draw no more than 3A from VBUS.

*4: According to Type-C spec 1.1, the port shall not drive VBUS.

*5: The port shall not sink more than 500mA from VBUS.

Page 10 of 19 AN Pericom Semiconductor Corp.
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4 Typical Application Circuit

41 DRPinI?)C Mode

Figure 9 shows a typical DRP mode Type-C configuration. Please noted that when PI5SUSB31213 has no power (e.g.
the system is powered off) or the part is disabled via ENB pin or 12C powersaving bit, PI5SUSB31213 is configured
automatically in Sink/UFP mode with pull-low on CC pins.

Per USB Type-C specification, VCONN source requires 10uF-220uF bulk capacitance.
Per USB Type-C specification, system should discharge VBUS to <0.8V within 650ms after sink is detached.

*Per TypeC spec 1.1, from the time S5ink/UFP is removed,

the Source/DFP shall remave VBUS and reach vsafeOV (<0.8V) within 650ms.
Discharge VBUS within 100ms is recommended.
VBUS cocntrol DFE modd DFE,_ mode
VBUS eontrel Y VBEUS control | chaveind N
z 4 eireuit P T R
VBUS control . b 1uF K
7 P
VBUS control
UFF mods UrF de:
VBUS control v /’
1 charging ~ s
' i circuit
o PR |
) y \ N =
10 /¢
MCU 47 TH 00K Y GHD
RS G TXZ4 I ot
e c3l |o.2z2u LEF 411 ;’;“;
INTE (OUT3) = | ozt ;xa;- = iy
EE ! [ 3 A0
scL (ouT2) us 9 =R | B4 e
SDA {OUT1} ook ! Sy
Cption 55 2! 7 Hate Iy 3 BS ) -os
Pption VDD £24a ITH B
N 1] scuourz) 2T anor 22 T g
INTE(CUTH o AP b-
s8] o A porT pan 2L rru s
AP [ 5 &8 .
e °'1:|_ AN gan L T ———E-— sBUZ
1 “
+ g MmH B
VCONN i EJP g:'; 14 = YT o
10 13 Al
Heaa tew VCONN _  ENB T ;};1‘;
g8 21 Tx 1
controller 1@: b g
= m FIEUSE31 21 IXERETOFNZA
T _— o GND
%~ | Tx T | 9 " TypeC Rece
)?lﬁ |U_ﬂ X L2 i
TX+ | Ti+II8R3. 1 Gep2 [TXP: |___
7 | ci4 | [zz
106G ReDriverx | =
ticnal 1 / 10 14
Bx- | BX (op ! o / 11 =
R+ | RXs 1 ]
. CiB | 022y ook
*Nore 2,3
D- - = =
USBZ D/= D+ Y
\ SEUL
L} B2
\ *Please noted that when PISUSE31213 has no VDD
{e.g. system is powered off) or the part is disabled
wia ENE pin or I2ZC powersaving bit, PISUSE31213 is=
Control mode RE [R7 Type-C port mode RS R10D AenEiqurited. 1n BINK/DRE mods| Ll gall-dowh on ¢ plng;
I2C mode address: UFP/Sink/Device NC WM.7K
[7-bit addressing: 0x0D DFP/Source/Host  [d4.7K | NC
eE.... ; 4.7K | NC DRE NC NC
B-bit write address:0xlA

B-bit read address: 0xlB
*Note 1: USBE 3.1 spec reguires the TX signals are AC coupled.
= = RX signals are reserved AC coupling to support non-compliant Type-C devices.

IZCImOdE addrgss. *Note Recommended size: 0201, 0402; Recommended material: X7R, X5R

[7-bit addressing: 0z2D *Note 3: Suggest 0.22uF AC coupling capacitors to ensure risk free in USB-IF Compliance.
o
B-bit write address:0x5a| NC [.7K
B-bit read address: 0x5B

F’in Control Mode NC NC

Figure 9: Typical Application Circuit of PI5USB31213 DRP I2C Mode
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4.2 DFP Mode
4.2.1 DFP in I2C Mode

Figure 10 shows a typical Source/DFP mode Type-C configuration.
Per USB Type-C specification, system should discharge VBUS to <0.8V within 650ms after sink is detached. In
Source/DFP only mode, shall discharge VBUS within 100ms.

C spec 1.1, from the time Sink/UFP is removed,
DFF shall remove VBUS and reach vsafeOV (<0.3V) within &50ms.

System VBUS Souree/DFE only mode, shall discharge VBUS within 100ms is recommended,
VBUS control > T
US discharge trol VBUS Switch
VBUS contrel bl = sentEe Z > E.g. -T_ 1
7 7 Dicdes DFS1113 Wr. "
M-
o &
1o c *Hote 1, 2, 3
g 5
C o & Y
[} o -
1 / \
4.7 TH 00K f it
MCU | csjezau | Sy
R3 R4 L} TX2+ 82
T2
o e . [Py AL g iee
INTE (OUT3} = ! TX2. T iy
4 LTI Al | po
scr.(m%: ui VoD | 7 F=TH R
_ SDA{OUT1) ackE d — A e
W:!_.cln é'éﬁ 3 " ha ccz
Pption - V%P oY s saU1
b scuouts) 28 anor 22 P -—E-— D+
_J_CT o =) inTaoUTH A~ Aze 2L AL,
=T 4 sp Bo |2 y e g;
IOTG.H. ;: AN B : e Note 1, 2, 3 i T s8U2
— 2 voo AN = AR oy
E 1 BN AP H / BB vaus
iGakin £ P Bin -8 = v R CTTH Bd
2 g Bip (4 I UL gyt
B VcoNN Ene ciplo.22 RXis AL L
uUsB3 T &8 \ | o a2 | 00
+ ciplo.szu 4
. « ? GND
controller = = 7 B PI5L \ N4 L& | aND
X~ | T 1”—1” “ ot | |\ 9 ' - g_.‘ = " Type-C Recep.
%+ | 1% ySR3. 1 Gen2 [P+ | L
l0G ReDriver | iy 1oz i 1 et
{Optional) 10 11
mx- | R |
mxs [Fir | { P 100k
D- i f 5
USBZ D4/- O+ Y
\ SBUI
LY SEL
*Please noted that when PISUSE31213 has no VDD
(e.g. system is powered off) or the part is disabled
via ENB pin or I2C powersaving bit, PISUSE31213 is
configurated in Sink/UFP mede with pull-down on CC pins.
Control mode RS R7 Type-C port mode R9 R10
I2C mode address: i.7% | e DFP/Source/Host 4.7TK | NC
7-kit addressing: 0x0D : ) . .
*Note 1: USB 3.1 spec requires the TX signals are AC coupled.
s 4 RX signals are reserved AC coupling to support non-compliant Type-C devices.
IZC_moae addréss. NC HM.7H *Note 2: Recommended size: 0201, 0402; Recommended material: X7R, X5R
[/-bit addressing: 0x2D *Hote 3: Suggest 0.22uF AC coupling capacitors to ensure risk free in USB-IF Compliance.
Pin Control Mode NC NC

Figure 10: Typical Application Circuit of PI5USB31213 DFP I2C Mode
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4.2.2 DFP (Default Current) in Pin Control Mode

ton_

N

AN

Figure 11 shows a Source/DFP default current mode Type-C configuration. In Source/DFP only mode, shall discharge
VBUS within 100ms.

Figure 11: Typical Application Circuit of PI5USB31213 DFP Pin Control Mode

1 remove VBUS and reach wsafedV (<0.8V} within €50ms.
System VBUS only mode, shall discharge VBUS within 100ms is recommended.
>
VBUS o 1
Switch e
TuF
cz kcﬂ
10 ——
|5o"|f7 @
Rz = = 5
FAULTE 708
] 4, 1
P
MCU v L L
] a1 |
GHND
T _& gho
o Ll —— ALl my3,
S— T
ouT3 9 |o22y Ain | pi2
i1 B4 Vnis
o= "’\loLe 1, Z. 3 YT Pyt
&5 B cca
- 284 ; — AR spu
— LS seLiouTs) ZE woon (-2 P 8- o
| WTSOUTRE " e 2+ o-
2 azn 2 7 Biyp.
ru s B2P (48 o
10u| 0w e 2N i - BE shug
D_ VDD AN rliore 1,2, 3 %CC'
b BN AR bl Se-| VEUS
BF E1N / \ 1 WBUS
veaHN —a p 8P =  cdloza b A0 gy,
e fow - SaFi— [ cpour i
o ks \ | eipoamn bLiag
g AL T i
g il e T \ ;_ﬂﬁum £ B g e
™ T, EEE o = acep
- (&7 I'Fa s fol5 TpeCR
: +
USB3 Bk b B | [ 7] &
Host 108 ReDrives ] =
ional L] 10
controllerp. |(9PEL Pl b
RX= ZFaie 1 160k
7 | [0220
AL ol o
B = = =
UsB2 D+/- [ D¢ \\
*Please noted that when PISUSB31213 has no VDD
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4.2.3 DFP Mode Design Note and Waveform

Please noted that when PI5USB31213 has no power (e.g. the system is powered off) or the part is disabled via ENB
pin or 12C powersaving bit, PI5USB31213 is configured automatically in Sink/UFP mode with pull-low on CC pins.

A 150uF is used to meet USB2 DFP bulk capacitance requirement (minimum 120uF).

Per USB Type-C specification, VCONN source requires 10uF-220uF bulk capacitance. The USB Type-C
specification also has VBUS turn-on and turn-off timing requirement. Please refer to the USB Type-C specification for

details.

1200y 2 200w 3 2008 4 0.0s 100.0%f Trighd? | 4 3
w
CC1
|
1 |
20) CcC2
.
|
I 1D

Figure 12: Application Waveform for DFP Mode. ID pin is pulled low after a sink/UFP is attached to the port.
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Figure 13: Application Waveform for DFP mode. Once device is detached, ID pin is released to high.
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4.3 Battery-Powered UFP Mode

Figure 14 shows a typical Battery-Powered UFP mode Type-C configuration.
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A i
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X+ fJSB3.1 Gen2 [[XP+ | N TP
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A i AT o
‘Phqt.e 2, ¥ j__ \\
- o b - e =
USB2 PHY D7 | \\
< £
*Flease noted that when FISUSE31213 has no VDD
{e.g. systam is powered off) or the part is disabled
Fontrol mode BT [R6 Type-C port mode | RE | BLO et el ki e g M el OO
I2C mode address: UFP/Sink/Device NC [4.7K
7-bit addressing: 0x0D DFP/Source/Host 4.7K | NC
or
4.7K | NC DRP NC NC
B-bit write address:0xlA
B-bit read address: 0xlB .
*Note l: USB 3.1 spec requires the TX signals are AC coupled.
. R¥ signals are reserved AC coupling te suppert non-compliant Type-C devices.
12C mode addrllass. *Note Z: Recommended size: 0201, 0402; Recommended material: X7R, X5R
7-bit addressing: 0x2D *Note 3: Suggest 0.22uF AC coupling capacitors to ensure risk fres in USB-IF Compliance.
lox
B-bit write address:0x5a| NC W.7H
8-bit read address: 0x5B 73
Fin Control Mode NC NC ke
Figure 14: Typical Application Circuit of PISUSB31213 Battery-Powered UFP 12C Mode
44 Bus-Powered UFP Mode
Not supported
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Layout Recommendation

5.1 Power Decoupling Capacitor Recommendation

At least 1pc 4.7uF and 1pc 0.1uF decoupling capacitors are recommended for VDD of PI5USB31213. Each decoupling
capacitor should be connected to PCB power plane via shortest path. VDD and GND pins should be
shorted to PCB power planes via shortest paths.

At least 1uF decoupling capacitor is recommended at VBUS.

5.2 Layout Example

Typical application Layout suggestion

Q

O

ocoo0o0odo

(AN )

Use 6/7/6 mils for trace-space-trace for the micro-strip lines (the traces on top and bottom layers) for 90ohm

differential impedance.

Use 6/5/6 mils for trace-space-trace for the strip-lines (the traces inside layers) for 90ohm differential

impedance.
Use FR4.

Using standard 4 to 8 layers stack-up with 0.062 inch thick PCB.
For micro-strip lines, using %2 OZ Cu plated is ok.
For strip-lines in 6 plus players, using 1 OZ Cu is better.

The trace length miss-matching shall be less than 5 mils for the “+” and “-* traces in the same pairs

More pair-to-pair spacing for minimal crosstalk
Target differential Zo of 90ohm +15%

The PCB layout recommended:
Q Use 0.1uf in size of 0402 for all the Vdd (any power pins) pins of the IC device, as close to the Vdd pins as possible,

a

within 2-3mm if feasible.

Use dedicated Vdd and GND planes for to minimize the jitters coupled between channel trough power sources

@Nﬁ allowved O Pretferred
Best || ™S-mmm"
| — ]
Preferred mile
‘.=% Mo
Mot preferred Avoid t
void trace
o0 no L—— aver
i T-_-Best r—- arti-pad
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acoa @[] -Testvia
L | Cermer
0o QLFM‘ in sereis
cooa 0 1
ooof ) .‘:Bﬁ
owoa e ©~ GND via
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lrace width

Doy stitching via

requwed S
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transman via O

Figure 16: The Layout Guidance for the trace routings
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Figure 17: PI5USB31213 Layout Example
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6 Firmware Example

bool vconn_flag = FALSE; //Global Variable for VCONN function flag.
char i2¢_read buf[4]={0x00,0x00,0x00,0x00};
char i2¢_write_buf[2]={0x00,0x00};

void PISUSB31213 INTN_handler (void)
{
char veonn_status = 0x00; //Variable for VCONN switch status;
char int_status = 0x00; //Interrupt status;
char cc_status =0x00;
char port_status=0x00;
char control_status;

piSusb31213 i2c¢ read(piSusb31213 slaveAddr, i2¢_read buf, 4);
//Read PISUSB31213 registers when Interrupt occurred

control_status=i2c_read buf]1];

if(veonn_flag)
//if vconn_flag is TRUE, means VCONN connected to 5V power supply, and PISUSB31213 will control the vconn switch and
monitor switch status.
{
veonn_status =i2¢_read_buf[2];
if(vconn_status&0x80)  printf("PISUSB31213 recover from fault condition.\n");
if(vconn_status&0x40)  printf("PISUSB31213 OCP event, VCONN Over-current protection detected. If not
use VCONN, please ignore it.\n");
if(vconn_status&0x20)  printf("PISUSB31213 OVP event, VCONN Over-voltage protection detected. If not
use VCONN, please ignore it.\n");
if(vconn_status&0x08)  printf("PISUSB31213 OTP event, VCONN Over-temperature protection detected. If
not use VCONN, please ignore it.\n");
if(vconn_status&0x04)  printf("PISUSB31213 Fault is occurring for VCONN switch detector. If not use
VCONN, please ignore it.\n");

}

int_status =i2¢_read_buf]2];
if(int_status&0x02)
{
printf("Unpluged.\n");
switch_off VBUS PWR(); //CPU switch off the VBUS power supply when port unpluged

}
if(int_status&0x01) printf("Plug in.\n");

cc_status =i2c_read_buf]3];
if(cc_status&0x01) printf("CC1 connected.\n");

if(cc_status&0x02) printf("CC2 connected.\n");

port_status = (i2¢_read_buf[3]>>2)&0x07;
if((cc_status&0x01)|(cc_status&0x02))
{

switch(port_status)

Pericom Semiconductor Corp. 4/18/2017
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}

case 1:
printf("Device plug in.\n");
switch on_ VBUS PWR(); //CPU switch on the VBUS power supply when UFP/Device plug in
break;
case 2:
printf("Host plug in.\n");
break;
case 3:
printf("Audio Adapter Accessory plug in.\n");
break;
case 4:
printf("Debug Accessory plug in.\n");
break;
default:
break;

}

}
if(i2c_read buf[3]==0x04) //special process for PISUSB31213
{
i2¢_write_buf[1]=0x01;
piSusb31213 i2¢c_write(piSusb31213_slaveAddr,i2c_write buf,2);
delay(30);
i2c_write_buf[1]=control_status;
piSusb31213 i2¢c_write(piSusb31213_slaveAddr,i2c_write buf,2);
delay(10);

void Initial prog(void)

{

veonn_flag = TRUE; /If veonn connected to 5V power supply, vconn_flag set to TRUE.
set ENB low(); //Enable the PISUSB31213 when ENB pin by GPIO control
i2¢_write_buf[1]=0x01; //Support DRP/DFP/Try.SNK DRP/Try.SRC DRP mode
//i2¢_write_buf[1]=0x05; //Support UFP mode

piSusb31213 i2c write(pi5Susb31213_slaveAddr,i2c_write buf,2);

delay(30);

i2c_write _buf[1]=0x04; //Support DRP mode with default current mode
//i2¢_write_buf[1]=0x46; //Support Try.SNK DRP mode

piSusb31213 i2¢c_write(piSusb31213_slaveAddr,i2c_write buf,2);
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