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Enabling Serial Connectivity

( PERICOM Application N|57a

1.0 Introduction

The PI3USB30532, PI3USB31532 type-C cross switch family is developed using cutting-edge technology to achieve high
performance of DP 1.2, DP 1.3, USB 3.0, USB 3.1 signals in type-C applications. PI3USB3X532 is fully compliant to type- C
specifications. PI3USB3X532 was first to the market and successfully designed in many and various applications, such as
notebook, tablet, AIO, PC, monitor, HDTV, docking stations, etc. PI3USB3X532 was also designed in Intel reference schematic
and designed in Intel customer reference demonstration tablet.

2.0 Why passive MUX (PI3USB3X532) is better than active MUX in notebook design?
The market requests notebooks:
» Running for 6-8 hours in battery operation
» Boot-up after power-off for 6-8 days
Intel mobile CPU/chipset can now achieve 6W power consumption, thus:
» The ~0.4W to ~0.6W power consumption from an active MUX is way too high and not reasonable.
» Especially when compared to the <0.003W power consumption from PI3USB3X532, which is a 99% power saving compared to an
active MUX.

3.0 PIBUSB3X532 in source-host: Notebook, tablet, AIO and desktop PC

Dockmg

Powper switch HED

DPto DPE1113M1035 DP source
HDMI | l mntrol

A

System
MCUEC
DF' to m
sourge port PI3USB30532 PI3USB223
PI3USB31532 PI3USB103
PIZDB53224

UsB2
DHi-

Laptop, tablet, AlO, PC

Figure 1, PI3USB30532, PI3USB31532 in notebook, tablet all-in-one and desktop PC
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4.0 What are the recommended maximum traces for PIB3USB3X532 in Intel notebook design?

41DP1.2,DP 1.3

In Intel Kabylake design guideline, Intel recommends maximum 8 DP 1.2 trace without passive MUX and 4.1 with passive MUX as to pass
DP 1.2 compliance test.

Intel deducted 3.9 trace from the 8” DP 1.2 trace for the passive MUX, which is conservative for a high performance passive MUX such as
PI3USB3X532, as explained in figure 2, figure 3a, figure 3b and in table-1 below.

Based on the PI3USB30532 DP 1.2 eye compliance test results in figure 3a and figure 3b, as well the trace data in figure 2 and table-1, it is
recommended as below.

Maximum 6.2” trace for DP 1.2 (5.4Gbhps) path, as:

» Intel DP 1.2 source - PI3USB3X532 - type-C connector
Maximum 4.0” trace for DP 1.3 (8Gbps) path, as:

» Intel DP 1.3 source > PI13USB31532 - type-C connector

(Assuming the layout and schematics are as recommended as using 90ohm traces without chokes, etc., and in reasonable system
conditions)

4.2 USB3.0, USB3.1

Based on the PI3USB30532 USB 3.0 eye compliance test results in figure 4a and figure 4b, as well the trace data in figure 2 and table-1, it is
recommended as below.

Maximum 8.5” trace for USB3.0 (5Gbps) path, as:

» USB3.0 host = PI3USB3X532 - type-C connector
Maximum 4.5” trace for USB3.1 (10Gbps) path, as:

» USB3.1 host - PI3USB31532 - type-C connector

(Assuming the layout and schematics are as recommended below and in reasonable system conditions)

Table 1 the insertion loss of PISUSB3X532 versus Intel trace board

Insertion | Perinch PI3USB30532 PI3USB31532
loss of 3”
trace on 30532: 30532: 30532: good- 31532: 31532: 31532: good-
Intel trace Insertion | equivalent trace | max DP 1.2 Insertion | equivalent trace max DP 1.2
board loss length (loss of trace in Intel loss length (loss of trace in Intel
30532/1” trace) 8” trace 31532/1” trace) 8” trace
topology topology
Insertion loss -2.1db -0.70db -1.2db 1.71” NA -1.06db 1.51” NA
at 5Gbps (USB3.0) (1.2db/0.70db) (1.06db/0.70db)
Insertion loss at -2.3db -0.77db -1.3db 1.69” 6.31” -1.23db 1.60” 6.40”
5.4Gbps (DP1.2) (1.3db/0.77db) (87-1.69”) (1.23db/0.77db) (87-1.60")
Insertion loss at -3.2db -1.07db NA NA NA -1.63db 1.52” NA
8Ghbps (DP1.3) (1.63db/1.07db)
Insertion loss at -3.96db -1.32db NA NA NA -1.68db 1.27” NA
10Gbps (USB3.1) (1.68db/1.32db)

Table 1 the insertion loss of the 3” FR4 differential trace was measured using Intel trace board and Agilent N5230A 20GHz Network
Analyzer, as setup in figure-2.
Note:
> The data above is not linear, because the performances vary with different switch-routings and signal-types between PI3USB30532
and PI3USB31532, while PI3USB31532 has better performance than PI3USB30532 mostly at higher speed.
» NAis for not applicable.
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4.3 The insertion loss of 3” differential trace on Intel trace board

SHent N5230A 20GHZ S

Intel FR4 differential trace board
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Figure 2 the insertion loss of 3” FR4 differential trace on Intel trace board is measured using Agilent N5230A 20GHz Network
Analyzer (chart by James Liu)

4.4 The PI3USB30532 Intel Haswell MB DP 1.2 eye compliance test result
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Test 3.1_Eve diagram testing
Laned CH1 COMP-EYE HER2 2.5dE S5C 400mV LevelD 20usdiv 20

ANmY

150mV

Voltage (30% U

b HER2 msk
UE=183.184ps
Min Voltage at High Level @BER=93.24m\V

- 400 my

- 300 mY

1 Z200mY

e 3, 100mV =

h
U=185.167 ps
Min Voltage at High Level @BER=103.32m\

Max Voltage at Low Level @BER=-107.31mV BER (Q-Scale)
Min Diff Voltage Amplitude @BER = 210.63m\/

Figure 3a the eye of DP 1.2 (5.4Gbps) compliance test using PI3USB30532 setup (figure 3b) with Asus H97i-plus MB (Intel Haswell) and 7”
trace passed the DP 1.2 HBR2 compliance test 3.1 using Tektronix scope at 400mV, 3.5db pre-emphasis. The upper waveform is at T3 with
emulation cable in scope. The lower waveform is at T2 without emulation cable (waveform by Jerry Chou).
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4.5 The test setup of 4.4

Tektronix MSOT72504DX
25GHz scope

F#'-‘:_‘?—E.F—!e
bk
=
-
3.9" trace on % 1:‘._ o
trace board " *_* '

DP to SMA
test fixture

Asus H97i-plus (Intel Haswell) P13USB30532
MBE with 2.8 trace from Intel with 0.3" trace
DP source to DP connector on test board

Figure 3b the test setup of PI3USB30532 with 7” trace (2.8”+3.9”+0.3”) using Intel Haswell DP 1.2 source passed DP 1.2

(5.4Gbps) eye compliance test 3.1 as in figure 3a
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" Mazk HteT: Eye Dagram
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~ AFG3252 function
T generator

Figure 4athe Tx and Rx eyes passed the USB 3.0 (5Gbps) compliance test at the USB 3.0 connector of notebook (Intel
Haswell) without PISUSB30532 EV board. To be compared to figure 4b with PI3USB30532 EVB (waveform by Jerry Chou)
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Mask Hits1: Eye Diagram

B00mY
BOmY o6
Rx eye [with emulated cable in scope) e
400mi B
23

Eye: All Bits
400y Offset 00023561
L= BOE3 992993, Total 6953992953 85
Mask USB_3_0_Rx_Normative msk

E00m'Y 81 0 01 o o3 &4 0f o 07 af 0%
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200 | Oftsst 0002381 = = unitiniervals - Ty eye, non-transit bits
Ul 58 92083, Totak 6983 992483
o o o o : . o TTF Tektronix
Hotebook (Intel Haswell) with ie
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EVB with 1.4"  SMA test SMA **: 25GHz scope

UsSB3.0 trace fixture

= . Tektronix
- AFG3252 function

SR
30CM USB3.0 cable with < —%‘% generator
two connectors,
equivalent to 3.3" trace
Figure 4b the Tx and Rx eyes passed USB 3.0 (5Gbps) compliance test with 10.2” trace (5.5”+3.3”+1.4”) using notebook
(Intel Haswell) and PI3USB30532 EV board. To be compared to figure 4a without PI3USB30532 EV board (waveform by
Jerry Chou).

9
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Enabling Serial Connectivity

5.0 PI3USB3X532 in sink-device: Monitor and HDTV

| oP port  PITWVVR12412
. weo " PIZVVRI13104
T
or | oF I I . HFD
Fa %
I AL H I oF |
AUE
P switch HFD
DPSAi134 — N
controlle
System
J < MCUEC
’ =
cC OF
SB0 A%
DF, [l PIZPCIEZ242
Osez 1l
uses = SE3.0
port 1
Type-C UFP
sifk port FI3USB30532 i UsB3
PIZUSE31532
v USB3 hub)
usE? uzgs | 5B2
I 11583
or I \U5B3.0
| usEs LigaD LigaD lport 2
USE? type-B PIZDES53224
ort H
P Monitor, HDTV

Figure 5, PI3USB30532, PI3USB31532 in monitor and HDTV

» No active DP re-driver and USB3.0 re-driver needed in type-C MUX (PI3USB30532) or between the switches in cascading

(PI3USB30532, PI3WVR12412, PI3PCIE3242).
o Because there are sufficient total source and sink equalization, as:
= Up to 9db output pre-emphasis (equalization) in DP source and USB3.0 Tx
= Up to 9db input equalization in DP scalar and USB3.0 Rx receiver.
o The total 18db equalization in source and sink is sufficient to compensate the estimated total insertion loss from

the topology in figure 5:
=  Max 7.7db from total 10” traces
=  Max 4db from 2m type-Cable
= Max 1.5db from PI3USEB30532
=  Max 1.5db from PI3WVR12412 or PI3PCIE3242

Diodes-Pericom Semiconductor 7/22/2016
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Enabling Serial Connectivity

6.0 PI3USB3X532 in sink-device: Docking station

Laptops, Tablets, Universal docking station
Smartph .
MF::EEGEHEE' » Connects to ANY DP/USE3 type-C compliant source port

ChromeBook, PC, » For Laptops, Tablets, Smartphones, MacBook, ChromeBook, PC, AlD. ..

All-in-
inene #» The docking station is 100% compliantto type-C standards &

Foweer switch
DR S1113/1033 HFD
AC adapter PO
= o controll
CC DP-HDLI
SBU protocol
converter
FI2DP
.'-E PI3WWVR31310A PVGA
Charging [auto HPD det.}
OF,
L USB3 UsB3
hub
Type-L UFP
sinkgort  play sE30532 uds3
_Plzu 5831532 USB3 to GbE
Universal tatoso) covert

docking | o ‘\'

GhE

Figure 6, PI3USB30532, PI3USB31532 in docking station

7.0 The 12C control of PI3USB3X532
PI13USB3X532 has total three 12C registers as Conf [2:0], which is mapped between the 12C control signals and the configuration tables
(source, sink) as in figure-7.

When using 12C interface to control PI3USB3X532, the 12C controller (in PD or MCU) will need sending total three bytes to PI3USB30532
in sequence as:
Start >
>#1 byte for address as “10101000” (assuming Al_AO set to 00, while last O for write)”
—>#2 byte for chip-ID as fixed “00000000”
>#3 byte for Conf [2:0] control as “00000111” (assuming Conf [2:0]=111 as for USB3+DPx2 swapped)
->Stop (must have stop, otherwise uncertainty may occur)
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Configuration Table for Source Application (page 3)

4 lane of | 4lane of USB3 +2 lane USBE3 +2 lane of
Open Open DP1.2 DP1.2 Swap | USB3 | USBE3 Swap of DP1.2 DP1.2 Swap
000 001 010 011 100 101 110 111 |
ation Table for Sink Application (page 4)
4lane of | 4lane of USB3 +2 lane USBE3 +2 lane of
Switch Open Open DP1.2 DP1.2 Swap | USB3 | USE3 Swap of DP1.2 DP1.2 Swap
Conf]2:0] 000 00 010 011 100 101 110 111 |
12C Control : (page 8)
et Register Bits

{ Bit5 Bitd Bit3 Bit2 Bitl Bito
il

Slave address (First byte is ] 0 0 i Al A0
slave address) (WI/R)
Vendor ID (Second byte is 0 / 0 0 0 0 0 0

vendor 13, read only) J ‘"“'-..E_]__j__
Selection control (Third Fi e
byte is for selection control, | ﬁ 0 0 / 1] 0 conf[2] conf[1] conf]0]
read fwrite) i Fi -
(page8) [ — i 7
_E_|II i |Ir o 1I|‘I'_|I| |I| - _I“I I:h |II B _Ilalll II/\/I ll:ll i |I'_E_
1 i
soal Ul AL U T A
ol o
_:_':I |Ir ) _-III I?II |I g \ III:]_ __ll‘-'.lll III?II ||I';||I Ilr1_ ) % I| ig \ g II .'1_:_
SCL : |I| |'I'1 - ? I| I |I \ |I ) I| |I I| |I II |I i I| II II| II | ||I : :
| [ — VI J L |- L J — L [N 1
1 1 1 1
1 1 1 1
L [T 1| [
1 5 | |ADDRESS RMW  ACK DATA ACK DATA ACK | P
L--- (Vendor 1D, read only) {Selecton control, L---
START readiwrite) STOP
condition condition

Figure 7, The 12C-control of the configuration table for source-sink (source-sink tables are the same)

12C-controls PI3USB30532 in real application
For both source and sink applications, when a type-C plug is plugging into the source or sink type-C connectors with PI3USB30532 and PD,
the 12C controller (in PD or MCU) shall 12C-control PI3USB30532 as:
DPx4 only, non-swap:
Start 10101000 (last O for write) ->00000000->00000010->stop
DPx4 only, swapped:
Start 10101000 ->00000000->00000011->stop
USB3.0 only, non-swap:
Start ©10101000 -00000000->00000100->stop
USB3.0 only, swapped:
Start 10101000 -00000000->00000101->stop
USB3+DPx2, non-swap:
Start 10101000 ->00000000->00000110->stop
USB3+DPx2, swapped:
Start 1010100 ->00000000->00000111->stop
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8.0 Power and power de-coupling

Use 0.1uf in size of 0402 for all the VVdd (any power pins) pins of the IC device, as close to the VVdd pins as possible, within 2-3mm if
feasible.
Use dedicated Vdd and GND planes for to minimize the jitters coupled between channel trough power sources.

9.0 Layout guideline

9.1 Recommend 90 ohm differential impedance trace for differential DP and USB 3.0 signals

— — ==
Striplines Striplines

Figure 8, the trace width and clearance

O

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

Use 6-5-6 mils for trace-space-trace for the strip-lines (the traces inside layers) for 90 ohm 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 90 ohm +15%

Iy Wy
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Enabling Serial Connectivity

9.2 The PCB Layers Stackup

Application_

B No new PCB technology required. Use FR4 is fine.
B Using standard 4 to 8 layers stack-up with 0.062 inch thick PCB.
B For micro strip lines, using ¥2 OZ Cu plated is ok.
B For strip line in 6 plus players, using 1 OZ Cu is better.
Nominal 4-layer PCB Stackup
Trace Trace
Soldermask S;““‘“E Wi#
1.2 mils
L1 Signal Frnin] e | 1.9 mils &
Pre-preg Er=4.1,+/0.3 4.4 mils
L2 VCC R 1.4 mils
62_‘.4
Core 47 mils |Mmils
Pm-pre‘ 4.4 mils
Ld 8i — 1.9 mils¥
gnat 1.2 mils
Soldermask
Figure 9, the stackup
Stack-up
Plane Material Thickness (mil)
Solder mask Mask paint 1.2
Signal Copper 1.9
Prepreg 2116 4.4
Vcc Copper 1.4
Core 47
Vss Copper 1.4
Prepreg 2116 4.4
Signal Copper 1.9
Solder mask Mask paint 1.2
Total 62.4

9.3 The Layout Guidance for the Trace Routings
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Preferred
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Clearance required —- |

Figure 10, The layout guidance for the trace routings

A

A== 3xthe
trace wicth

B Don’t use EMI chokes, because PI3USB30532 and PI3USB31532 are passive switches not having EMI issues.

The differential traces shall be away from the strong EMI source and devices, such as TTL, switching-power traces and
devices, with at least 30mil to 50mil space.

B No other components shall piggy ride on the differential traces.

10 Appendix: application Reference Schematics
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+3V3 C76-C83 are "must have" to prevent non-DP compliant
+3v3 T 3.3V signals from plug-in as real-seen-case.
- — -
*3v3 E“ ?“k% No-chokes between 30532 and type-C connector, be
7 NC (for 12Q,2 2 NC(for 120 R X . . R
L | > > > Source 30532 1is a passive switch without EMI 1ssue.
ce7 | ce8 | ceo | crofr1 | cr2| cr3| cra e S S charging /
_ 4= = == = = =/ = ‘_‘| circuit
10u | 0.1u| 0.1u| 0.1u 0.1u| 0.1u| 0.1u 0.1u| NBSG CONF2/SDA o
. . . . . . . CONFI/SCL . Vbus
- §.7K CONFO/AT control
S
Use 0.22uf if output .
swing >1.2V or using S= C7p
re-drivers r3V3
; 1004f
D4+ INRSZ\ 0 2 3 SR A oL '
DO\ 1 R58.0. 2 3 E'§<%"3' C76[0.2u  RX2+ II
[a) =
D11 R59.0, 2 o 002050 C7710.2u_[RX2- i
1| ® g T2 34
MODE Z ZQ RX2+/TX2+ |
Dl‘\i ROO~-2 | g DPL+ g 8° rx-mxe- gg C7ﬂ0'2“ e
DP1- VDD - | L/ TX2-
DP D2+ 4 R0 2 | g VDD TX2+/RX2+ 2(1) C”HO'Z
source |, 1\ 62.0,. 2 6 Bg* TXZ"J‘XD? 29 csquo.zl TXL+
7 - 28 11
D3+ 1\\9\69\0/ 2 g \SE; TTX1><1+//FS>(<11+ % caﬂo.;!u TX1-
D3- 1 R640._2 10 i LD 25 ] CBﬂ(/Zu RXL+
TXH/RX+ RX1-/TX1-
12 23 cs? 0.2u RXL-
TX-/RX- vDD p———
ALK CBﬂO'lu 13 v SBUL/SBLR 52 1
AUX- C8$[0.1u A0 % SBU2/SBUL ]
[ Efat. ]
ADDR0 253253 /
Oxrx o I
ool lelolo] PI3USB30532 N
! Gl Gl Sl Sl 3 =
L 5?(5 2&6 Type-C Recep.
USB3 ) |1 R6Z1Q0R < f KUSB-8-A-P-3-1-1-01-ST1,
controller 11 2 :l_ N
TX+ C860.2u R Y00 - =
| +3V3
TX- C87[0.2u T
RX+ ||
RX-
D- RX2 +
USB2 D+/-[ D¥ RX2-
TVS
i L
CONF2/ CONF1/ CONFO/ Vbus cc2 ccCl TX1+
SDA SCL Al control XI-
TVS
See source truth table for +
the control of CONF[2:0] PD ContrOller — - —
PI3USB30532 reference schematic for source application Contact Diodes local sales for TVS
PI3USB30532 DFP-source reference schematic for type-C PD/DP/ALT application
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+3v3 C55-C61, C63 are "must have" to prevent non-DP compliant 3.3V

+3V3 T signals from plug-in as real-seen-case.
— - —
*3v3 45 qumqueﬂummq No-chokes between 30532 and type-C connector, be
| | | I: | | | > Sink 30532 is a passive switch without EMI issue.
| c46| car| cas| caopso | cs1| cs2| o583 NC S S charging yi
—_— == == = = = — circuit
10u | 0.au| 01u| 0.1u| 0.1u] 01u| 01u| 01 SRas CONF2/SDA o «
. . . . CONF /ST . Vbus
= »7K CONFOTAT control
S
= e
£ L 1
1004t
DO+ \—1 Ol [0[~]|wo|wn = GND
u1 B2 | 200,
DO- 3 25293 csTIo_zuTx2+ | // Aéé o
D1+ o ooﬁogg csglo2uTxe) ] A0 | T2
1 {mooe L Lz RXQ+TX2+ |oa | | x[ : B \%ﬁs
- RXP +
= | 2 opL+ 3 8° Re-me- 3— CSHO‘ZU : £2veus
D2+ 1T |PbPt- VDD 37 | cs |O.2uR)(2- Ag | C&2
| =—{ vop TX2+RX2+ =35 | =6 SBUL
bP D2- O TX2-IRX2- 59— C59(0.2uRXL+ A7 | P
receiver DP2- VDD D-
e 28 [ 87
D3+ g | VDD TXL+RX1+ 59 C60[0.24iRX1 - 1T A6 |2
5—{ DP3+ TXL-/RXL- 55 =5 D+
DP3- VDD - >+ SBU2
03 1010 oo 25 Cotlo m
TXHRX+ RX1L-/TX1- T>I.- VBUS
AUX+ C6ﬂ0.1u 13 RSN s 32 C6:l§|_.2u B/ig Ny
. VDD SBU1/SBLR RX1-
AKX Ceﬂo'lu 14 1 a0 £ sBuz/sBUL 2 / B’ﬁ TX1-
o'fﬁo%é / A2 -F;QJr
Z& %z +
ADDRO OERGZZ - / Bli GN\D
- F GN\D
ool Jololo] PI30sB30532 NN
1 O] I 0N ==
1 ESRIE +§|\_/3 R %?AO TypeC Recep.
USB3 L ) KUSB-8-A-P-3-1-1-01-ST1,
controller A o=
TX+ C65(0.2u i
[
T 0615|0.2u
S
RX-
D- TX2+
usB2 D+/-[ D+ -
TVS
* L
CONF2/ CONF1l/ CONFO/ Vbus CC2 CC1l
SDA SCL Al control
RX1+
See sink truth table for RXT-
the control of CONF[2:0] PD contro:l-ler TVS
;’+

PI3USB30532 reference schematic for sink application

Contact Diodes local sales for TVS

PI3USB30532 UFP-sink reference schematic for type-C PD/DP/ALT application
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(1) PERICOM

Enabling Serial Connectivity

Application_

Cl18-C125 are

"must have"

No-chokes between 31532 and type-C connector,
is a passive switch without EMI issue.

to prevent non-DP compliant 3.3V

+3V3 : ]
+3V3 signals from plug-in as real-seen-case.
- - —
+3V3 —E77 R78 R79
. . . . . . . /7 NC (for 1209 2 NC (for 120)
> > > Source 3 1 5 3 2
| clog ci1q c11y C11F113 | C114 C11§ Cl116 NC A charging /
-1 -1 Hl circuit
10u | 0.1u| 0.1u| 0.1u| 0.1u| 0.1u| 0.1u| 0.1u ~R80 CONF2/SDA N R
. . . . . . . CONFI7STC . Vbus
= 7K CONFO/AT control
Use 0.22uf if output .
swing >1.2V or using &= Ccip7 |
re-drivers F3V3 — 18 —
. 100i]f
= GND
D\+1 830 2 ) IS " | S0
X2+
' +
DO\ 1 R82.0. 2 9 Sféé%g'gg c1Hx)_2u R II ot
0] 050025 . TX2-
Dl+\i M 1| g Iz 34 ‘ ClHDzu - : RX2-
i MODE Z  ZQ RX2+/TX2+ | X2+ VBUS
Di- 1 R8ION2 2 1 Dp1+ 9 99 RxTxe- 22 Cifo2u VBUS
)‘ l 3 {op1 © VDD |52 | ce
+ : . TX2-
0 sourec D2 \F’@?\O/\ 2 I I [ Txe+Rxos |22 I C120 2u e
2 DP2 + TX2-/RX2- TXL+ D+
D2 1\9@%0/\ 2 ? Dpp. Voo gg | C12M0.2u o
VDD TXL+/RX1+ i D-
D3+ 1 \R87.0,. 2 I e 5 Rl 12T cipp2y TXi D
| 9 26 [
DP3- VDD ll SBU2
D3- } RX1+
3 1 R880N 2 ig VDD RXL+/TX1+ 3451 Clﬂozl ccl
T5| TX+/RX+ RXL-/TX1- 57 | c1zf2u RX1- VBUS
AUX+ C12f0.1u 13 | TX/RX VDD 5o —f H VBUS
12| MODEL SBUL/SBL2 57 RX1-
i A0 + SBU2/SBUL TX1-
AUX Clﬂl).lu o§'>—<0+ | o
Z(2Z2X8%N TXL+
+3V3 ADDRO orrOI<I B/ﬁ_ s
ool wlolol PI3UsE31532 < = —|G\D
LR 30 g%g%\/:ll_ = = el = =1 5 —_
NC 1 L 5? E&O TypeC Recep.
USB3 - i 1 ROLLA0K T KUSB-8-A-P-3-1-1-01-ST1,
controller 1 2 ns I e
L A\ ) ——te
TX+ C1280.2u R\éé\foo =
[ +3V3
TX- C12f0.2u
RX+ | ]
RX-
D- RX2+
USB2 D+/-| D* RX2-
TVS
il L
] y = =
CONF2/ CONF1/ CONFO/ Vbus cc2 ccl
SDA SCL Al control X1+
X
See source truth table for TVS
the control of CONF[2:0] PD Contro ller |_F§X1_+ —|
TR =

PI3USB31532 reference schematic for source application
PI3USB31532 DFP-source reference schematic for type-C PD/DP/ALT application
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i PERICOM Application_

C97-C103, Cl105 are "must have" to prevent non-DP compliant 3.3V

+3V3 : .
+3V3 T signals from plug-in as real-seen-case.
— - —
*3v3 Ew qumqm¢ﬁummq No-chokes between 31532 and type-C connector, be
L | > 2 Sink 31532 1s a passive switch without EMI issue.
| c8s| c89| coo| co1fpe2 | co3| co4| cos NC AN charging 1
-— T T T - T -~ circuit
10u | 0.1u| O0.1u| O0.1u| 0.1u| 0.1u| 0.1u| 0.1u «R72 CONF2/SDA ol o«
. . . . . . . CONFI/SCL . Vbus
— 7K CONFO/AT control
d
~ C96
F3v3 -
: 1004
Do+ | — S ' AL 80
DO- lo .+<f|3_| = CoT10.2uTX2f | A?i ;g*
2\ Eeg§zgd |l B3 | e+
D1+ Q 0oZ0=g CO$|0.2uTX- | A0 | 225"
1 R Tz 34 | [ Rk : B4 -
i MODE Z  ZQ RX2+TX2+ . VBUS
DL I g BE? 3 3° sz_gég_ gg : | cgqlaio.zulé . gg \C%JS
D2+ 7 - 31 C10D.2uRX2- / A8
DP | = voD TX2+RX2+ |55 ] 55— SBUL
. D2- 6 | DP2+ TX2-/RX2- 59— C10[0 2 )iRX1+ A7 | D+
receiver 7| DP2- VD 78 1l B7 |
VDD TXL+RX1+ RX1.- / : D-
D3+ 3 ora+ TXL/RXL- |54 01q|3{zo. 4 "5 b+
) DP3 VDD - ED/ XL+ SBU2
D3 ﬂ VDD RXL+TX1+ gi 01T|/.2u g\g ccl
AUX+ CL0D.1u T2 | TX+H/RX+ RX1-/TX1- =53 | c1o®.2uTXL- A4 | VBUS
(] T5 TX/RX: VDD 55— — 570 VBUS
) MODEL SBU1/SBL2 RXL-
AUX-  C10f.1u 12| . onzrenls 12T A3 |
1 +3V3 N Bil I Rxi+
. o55o%y 1] 10
RZ80 ADDRO oééo<< - ] Bli GN\D
N% ﬂ|852|38 PI3USBE31532 " N| e GND
o L +3v3 R 74 " TypeC Recep.
< — . 1 RISIM 2 T 2 M P P
USB3 RZg1 KUSB-8-A-P-3-1-1-01-ST1,
270K 1 2 .
controller § NN a=
TX+ C100.2u a i
[
TX C108.2u
R |
RX-
D- X2+
usB2 D+/-[ D+ -
TVS
CONF2/ CONF1l/ CONFO/ Vbus cCc2 CCl
SDA SCL Al control RX1+
RXT-|
See sink truth table for TVS
the control of CONF[2:0] PD Contro:l-ler +

PI3USB31532 reference schematic for sink application //

Contact Diodes local sales for TVS
PI3USB31532 UFP-sink reference schematic for type-C PD/DP/ALT application
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