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Notes:  
1. No purposely added lead. Fully EU Directive 2002/95/EC (RoHS), 2011/65/EU (RoHS 2) & 2015/863/EU (RoHS 3) compliant. 
2. See https://www.diodes.com/quality/lead-free/ for more information about Diodes Incorporated’s definitions of Halogen- and Antimony-free, "Green" and Lead-free.
3. Halogen- and Antimony-free "Green” products are defined as those which contain <900ppm bromine, <900ppm chlorine (<1500ppm total Br + Cl) and <1000ppm

antimony compounds.
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Block Diagram 

 

 



 

 

 
 

 

PI3EQX10312  www.diodes.com  August 2024 

Document Number DS40965 Rev 4-4 3 ©  2024 Copyright Diodes Incorporated. All Rights Reserved. 

PI3EQX10312 

 

Pin Configuration 

 

 

Pin Descriptions 
 

Pin # Pin Name  I/O Description  

1, Thermal 

PAD 
GND  Ground Ground pin. Thermal Pad. 

2 SRC_CUR I 

Tri-level input pin to indicate SOURCE current mode (for pin control 

only): 

PORT=floating – SOURCE 1.5A current mode; 

PORT=VDD – SOURCE 3A current mode; 

PORT=GND – SOURCE Default current mode 

3 ENB I 

Active-low enable input pin (with internal weak pull high): 

ENB=VDD – Disabled/Low Power State  

ENB=GND – Enabled/Active State 

4 INTB/OUT3 O 
Open-drain output. In I2C control mode, this is an active LOW 

interrupt signal for indicating changes in I2C registers.  
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Pin # Pin Name  I/O Description  

Dual function as analog audio-adapter detection in pin control mode: 

OUT3=Hi-Z – Not detected;  

OUT3=Low – Analog audio adapter detected 

5 SCL/OUT2 I/O 

I2C communication clk signal.  

Dual function as open-drain Type-C Current Mode Detected in pin 

control mode when port is a SINK; 

OUT2  OUT1  Current Mode 

  Hi-Z   Hi-Z    Default 

  Hi-Z   Low    Medium 

  Low    Low    High 

6 SDA/OUT1  I/O 

I2C communication data signal.  

Dual function as open-drain Type-C Current Mode Detected in pin 

control mode when port is a SINK; 

OUT2  OUT1  Current Mode 

  Hi-Z   Hi-Z    Default 

  Hi-Z   Low    Medium 

  Low    Low    High 

7, 8 ADDR1, ADDR0  I 

Multi-level input pins to indicate I2C address or pin control mode of 

USB-C Detector and ReDriver: 

Please refer to Table of I2C Slave Address. 

10, 9 

22, 23 

29, 28 

SS_TX+, SS_TX-, 

RX_CON1+, RX_CON1-, 

RX_CON2+, RX_CON2- 

I 
Input terminals. With selectable input termination between 50Ω to 

VDD, 75kΩ to VbiasRX, or 75kΩ to GND. 

11, 15, 25, 

30 
VDD3p3 Power Dedicated 3.3V Power Supply. 

12 RXDET_EN I 

ReDriver Loading Detection Enable Pin: 

1 = ReDriver Loading Detection Enabled (Default Setting in 

Application) 

0 = ReDriver Loading Detection Disabled  

14, 13 

26, 27 

33, 32 

SS_RX+,SS_RX-, 

TX_CON1+,TX_CON1-, 

TX_CON2+, TX_CON2- 

O 
Output terminals. With selectable output termination between 50Ω to 

VbiasTx, 6kΩ to VbiasTx, 75kΩ to VbiasTx, and 75kΩ to GND. 

16, 17, 18, 

31 

SW_AP 

FG_AP 

EQ1_AP, EQ0_AP 

I 
SW/FG/EQ setup for USB channels with receiver terminal is 

connected to AP Side. 

19, 20, 21, 

24 

SW_CON 

FG_CON 

EQ1_CON, EQ0_CON 

I 
SW/FG/EQ setup for USB channels with receiver terminal is 

connected to Connector Side. 

34 VDD Power Positive supply voltage from VBAT. 

35 VCONN Power Supply voltage for VCONN.  

36 CC1 I/O Type-C configuration channel 1 signal. 

37 CC2  I/O Type-C configuration channel 2 signal. 

38 VBUSDET I VBUS detection. 

39 ID  O 

Open-drain output. Asserted low when CC pin detected device 

attachment when port is a Host (or dual-role acting as Host), 

otherwise ID is hi-z.  

40, 41 PORT1,PORT0 I Tri-level input pins to indicate port mode (for pin control only). 

42 DEBUG O 

Open drain output for Debug Accessory Detection.  

Open drain output. Asserted low when CC pin detected Debug 

Accessory attachment; otherwise, DEBUG pin is Hi-Z. 
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Application Schematic 
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Maximum Ratings 

 

Storage Temperature -65 to 150 °C 

Battery Supply Voltage -0.5 to 6 V 

3.3V Supply Voltage -0.5 to 3.8 V 

System VBUS Voltage Detection -0.5 to 24 V 

VCONN Supply Voltage Range -0.5 to 6 V 

CC1, CC2 Input Voltage -0.5 to 24 V 

Voltage of IO Pins (ENB, ADDR1, PORT1,PORT0 SRC_CUR, INTB/OUT3, ID, DEBUG) -0.5 to 6 V 

Voltage of 3.3V IO Pins (SCL/OUT2, SDA/OUT1, RXDET_EN, ADDR0, SW_AP,FG_AP, 

EQ1_AP, EQ0_AP,SW_CON,FG_CON, EQ1_CON,EQ0_CON) 
-0.5 to VDD3P3+0.5 V 

Voltage of SS_TX+/-,SS_RX+/-,TX_CON1/2 +/-, RX_CON1/2 +/- -0.5 to VDD3P3+0.5 V 

Output Current from CC1, CC2 Internally Limited — 

Sink Current from CC1, CC2 30 mA 

Sink Current from ID, DEBUG, INTB/OUT3, SCL/OUT2, SDA/OUT1 10 mA 

Continuous Input Current to SS_TX+/-, RX_CON1/2 +/- ±30 mA 

ESD (HBM) 2KV — 

 

Note: 

Stresses greater than those listed under MAXIMUM RATINGS may cause permanent damage to the device. This is a stress rating 

only and functional operation of the device at these or any other conditions above those indicated in the operational sections of this 

specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability.  

 

Recommended Operation Conditions 

Symbol Parameter Min. Max. Units 

VDD Battery Supply Voltage 3.0 5.5 V 

VDD3P3 3.3V Supply Voltage 3.0 3.6 V 

VBUSDET System VBUS Voltage Detection 0 22 V 

VBAT_TH Battery Supply Undervoltage Lockout 2.2 2.65 V 

VCONN VCONN Supply Voltage Range 2.7 5.5 V 

VIN_CC12 CC1, CC2 Input Voltage 0 5.5 V 

VIO 
Voltage of IO pins (ENB, ADDR1, PORT1,PORT0 SRC_CUR, 

INTB /OUT3, ID, DEBUG) 
0 5.5 V 

VIO3P3 

Voltage of 3.3V IO pins (SCL/OUT2, SDA/OUT1, RXDET_EN, 

ADDR0, SW_AP,FG_AP, EQ1_AP, EQ0_AP, SW_CON, 

FG_CON, EQ1_CON, EQ0_CON) 

0 3.6 V 

VTXRX 
Voltage of SS_TX+/-,SS_RX+/-,TX_CON1/2 +/-,  

RX_CON1/2 +/- 
0 3.6 V 

VNOISE Supply Noise up to 50MHz — 100 mVpp 

TA Operating Temperature -40 70 °C 
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USB-C Detector DC Electrical Characteristics 
Min and Max apply for TA between -40°C to 85°C (unless otherwise noted). Typical values are referenced to VDD=3.6V, 
TA=+25°C 

Symbol Parameter Test Conditions Min. Typ. Max. Units 

CC1/CC2 Configuration (Device Mode, SNK) 

RD Device Mode Pulldown Resistor — 4.6 5.1 5.6 kΩ 

VTH3_SNK High Current Mode Entry Threshold  — 1.16 1.23 1.31 V 

VTH2_SNK Medium Current Mode Entry Threshold — 0.61 0.66 0.70 V 

VTH1_SNK Default Current Mode Entry Threshold — 0.15 0.2 0.25 V 

CC1/CC2 Configuration (Host Mode, SRC) 

IP Host Mode Pullup Current Source 

Default current mode 64 80 96 

µA Medium current mode (1.5A) 166 180 194 

High current mode (3A) 304 330 356 

VOPEN CC Open Voltage VDD = 2.7V to 5.5V 

Default/Medium/High current 

mode 

2.6 — — V 

CC1/CC2 Configuration (DRP) 

tDRP 
The Period a DRP Shall Complete a Source to 

Sink and Back Advertisement 
VDD = 3.6V 50 75 100 ms 

VBUS Detection 

VVBUS VBUS Detection Threshold (Rising) — 1.7 2.2 2.7 V 

 VBUS Detection Hysteresis — — 0.1 — V 

VCONN 

RVCONN VCONN Switch On-Resistance ILOAD = -100mA, VCONN = 5V — 1 — Ω 

IVCONN 

@80% 

VCONN 

VCONN Output Current at 80% VCONN VCONN = 5V, Vcc1 or Vcc2 = 4V 500 570 650 mA 

VOVP CC1 & CC2 Overvoltage Protection — 5.5 6.0 6.5 V 

IOVP Sink Current into CC1 or CC2 During OVP 

VCC1 or VCC2 = 14V, VDD = 3.6V, 

ENB = 3.6V 
— — 13 

mA 
VCC1 or VCC2 = 24V, VDD = 3.6V, 

ENB = 3.6V 
— — 30 

Host Interface Pins (SDA/OUT1, SCL/OUT2, INTB/OUT3, DEBUG, ID) 

VOL 
Output Low Voltage at  

3mA Sink Current (Open-Drain)  
— 0 — 0.4 V 

IOFF Off-State Leakage Current — — — 1 µA 

Input Control Pins (ENB, SDA/OUT1, SCL/OUT2) 

VIH High-Level Input Voltage — 1.05 — — V 

VIL Low-Level Input Voltage — — — 0.4 V 

IIH_LOGIC High-Level Input Current Pin = VDD -1 — 1 µA 

IIL_LOGIC Low-Level Input Current Pin = 0V -1 — 1 µA 

Tri-State Input Control Pins (PORT1, PORT0, SRC_CUR) 

V3IH High-Level Input Voltage — 
VDD-

0.4 
— — V 

V3IL Low-Level Input Voltage — — — 0.4 V 

IIH_3STATE High-Level Input Current Pin = VDD -5 — 5 µA 

IIL_3STATE Low-Level Input Current Pin = 0V -5 — 5 µA 

ADDR1 Pin 

 Resistor to GND (Pin Control Mode) — — — 100 Ω 

 Resistor to GND (I2C Address 1010101X) — 7.79K 8.2K 8.61K Ω 

 Resistor to GND (I2C Address 1110101X) — 15.2K 16K 16.8K Ω 

 Resistor to GND (I2C Address 1000101X) — 22.8K 24K 25.2K Ω 

 Resistor to VDD (I2C Address 1100101X) — — — 100 Ω 
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VDD Current Consumption 

IDD 

Operating Current, Device Mode  VDD = 3.6V,SNK connects to SRC — 40 65 µA 

Operating Current, Host Mode 
VDD = 3.6V,SRC Connects to SNK  

Default Current Mode 
— 150 200 µA 

IDEV_STBY Device Mode Standby Current 
VDD = 3.6V, Floating CC1 and 

CC2  
— 40 65 µA 

IDUAL_STBY Dual-Role Mode Standby Current 
VDD = 3.6V, Floating CC1 and 

CC2  
— 55 80 µA 

IHOST_STBY Host Mode Standby Current  
VDD = 3.6V, Floating CC1 and 

CC2 
— 70 95 µA 

IDISABLE Chip is Disabled ENB=VDD  — — 5 µA 

IPWRSAVING Chip is in Power Saving Mode 
Bit [7] of Control Register 

(01H)=1 
— — 40 µA 

Thermal Shutdown 

TOTP Thermal Shutdown Threshold  — — 155 — °C 

Thys Thermal Shutdown Hysteresis — — 20 — °C 
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ReDriver AC/DC Electrical Characteristics 

Power Consumption (VDD3P3) 

Symbol Parameter Conditions Min. Typ. Max. Units 

IPD Typical Pin Power Down 

Current 

USB-C is Unattached 
— 26 100 µA 

IDDQ_PD I2C Power Down Current USB-C is Attached 

I2C Byte4<7:4>=1111 
— — 340 µA 

USB 3.1 Gen 2 Mode 

IU0 Current in USB U0 Mode USB U0 Mode — 80 112 mA 

IU1 Current in USB U1 Mode USB U1 Mode — 16 20 mA 

IU2/U3 Current in USB U2/U3 Mode USB U2/U3 Mode — 0.5 0.6 mA 

IRXDET Current RXDET Mode RXDET Mode — 0.5 0.6 mA 

4-level control pins (FG_AP, FG_CON, EQ1_AP, EQ0_AP, EQ1_CON,EQ0_CON) 

VIH  DC INPUT LOGIC HIGH — 0.92×VDD3P3 VDD3P3 — V 

VIF DC Input Logic “Float” — 0.59×VDD3P3 0.67×VDD3P3 0.75×VDD3P3 V 

VIR DC Input Logic with Rext to 

GND 
— 0.25×VDD3P3 0.33×VDD3P3 0.41×VDD3P3 V 

VIL  DC Input Logic Low — — GND 0.08×VDD3P3 V 

IIH  Input High Current — — — 50 µA 

IIL  Input Low Current — -75 — — µA 

Rext External Resistance Connects to 

GND (±5%) 
— 64.6 68 71.4 kΩ 

2-level control pins (ADDR0, RXDET_EN, SW_AP, SW_CON) 

VIH DC Input Logic High — 2.0 — — V 

VIL DC Input Logic Low — — — 0.8 V 

IIH Input High Current — — — 25 µA 

IIL Input Low Current — -25 — — µA 

 

USB Differential Channel 

Symbol Parameter Conditions Min. Typ. Max. Units 

USB Differential Input 

CRXPARASITIC The Parasitic Capacitor for RX — — — 1.0 pF 

RRX-DIFF-DC DC Differential Input Impedance — 72  120 Ω 

RRX-SINGLE-DC 

DC Single-ended Input Impedance 

DC impedance limits are required 

to guarantee RxDet. 

Measured with respect to GND 

over a voltage of 500mV max. 

18 — 30 Ω 

ZRX-HIZ-DC-PD DC Input CM Input Impedance for 

V>0 During Reset or Power Down 
(Vcm = 0 to 500mV) 25 — — kΩ 

CAC_COUPLING AC Coupling Capacitance — 75 — 265 nF 

VRX-CM-AC-P Common Mode Peak Voltage AV up to 5GHz — — 150 mVpeak 

VRX-CM-DC-Active-

Idle-Delta-P 
Common Mode Peak Voltage 

Between U0 and U1,  

Active up to 5GHz 
— — 200 mVpeak 

USB Differential Output 

VTX-DIFF-PP Output Differential p-p Voltage 

Swing 
Differential Swing |VTX-D+-VTX-D-| — — 1.2 Vppd 

RTX-DIFF-DC DC Differential TX Impedance — 72 — 120 Ω 

VTX-RCV-DET The Amount of Voltage Change 

Allowed During RxDet 
— 

— — 600 mV 

Cac_coupling AC Coupling Capacitance — 75 — 265 nF 

TTX-EYE(10Gbps) Transmitter eye, Include all Jitter At the silicon pad; 10Gbps 0.646 — — UI 

TTX-EYE(5Gbps) Transmitter eye, Include all Jitter At the silicon pad; 5Gbps 0.625 — — UI 

TTX-DJ-DD(10Gbps) Transmitter Deterministic Jitter At the silicon pad; 10Gbps — — 0.17 UI 

TTX-DJ-DD(5Gbps) Transmitter Deterministic Jitter At the silicon pad; 5Gbps — — 0.205 UI 

CTXPARASITIC The Parasitic Capacitor for TX — — — 1.1 pF 
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Symbol Parameter Conditions Min. Typ. Max. Units 

RTX-DC-CM Common Mode DC Output 

Impedance 
— 

18 — 30 Ω 

VTX-DC-CM The Instantaneous Allowed DC 

Common Mode Voltage at the 

Connector Side of the AC 

Coupling Capacitors 

|VTX-D++VTX-D-|/2 

0 — 2.2 V 

VTX-C Common-Mode Voltage |VTX-D++VTX-D-|/2 
VDD- 

2V 
— VDD V 

VTX-CM-AC-PP-

Active 

Active Mode TX AC Common 

Mode Voltage 

VTX-D++VTX-D- for both time and 

amplitude 
— — 100 mVpp 

VTX-CM-DC-

Active_Idle-Delta 

Common Mode Delta Voltage 

|Avguo(|VTEX-D+ + VTX-D-|)/2 - 

Avgu1(|VTX-D+ + VTX-D-|)/2| 

Between U0 to U1 — — 200 mV-peak 

VTX-Idle-Diff-AC-pp 
Idle Mode AC Common Mode 

Delta Voltage |VTX-D+-VTX-D-| 

Between Tx+ and Tx- in idle 

mode.  

Use the HPF to remove DC 

components. =1/LPF. 

No AC and DC signals are 

applied to Rx terminals. 

— — 10 mVppd 

VTX-Idle-Diff-DC 
Idle Mode DC Common Mode 

Delta Voltage |VTX-D+-VTX-D-| 

Between Tx+ and Tx- in idle 

mode. 

Use the LPF to remove DC 

components. =1/HPF.  

No AC and DC signals are 

applied to Rx terminals. 

— — 10 mV 

Gp 

Peaking Gain (Compensation at 

5GHz, Relative to 100MHz, 

100mVp-p Sine Wave Input) 

EQ<3:0>=0000 

EQ<3:0>=0101 

EQ<3:0>=1010 

EQ<3:0>=1111 

— 

7.0 

9.5 

11.77 

13.54 

— dB 

Variation around typical -3 — +3 dB 

GF 
Flat Gain (100MHz, 

EQ<3:0>=0000, SW<1:0>=01) 

FG<1:0>=00 

FG<1:0>=01 

FG<1:0>=10 

FG<1:0>=11 

— 

-2.07 

-0.24 

+0.5 

+1.77 

— dB 

Variation around typical -3 — +3 dB 

VSW_100M 
-1dB Compression Point Output 

Swing (at 100MHz) 

SW<1:0>=00 

SW<1:0>=01 
— 

900 

1000 
— mVppd 

VSW_5G 
-1dB Compression Point Output 

Swing (at 5GHz) 

SW<1:0>=00 

SW<1:0>=01 
— 

600 

750 
— mVppd 

DDNEXT
Note3 Differential Near-End Crosstalk 100MHz to 5GHz — -35 — dB 

DDFEXT
Note3 Differential Far-End Crosstalk 100MHz to 5GHz — -35 — dB 

VNOISE-INPUT Input-Referred Noise 

100MHz to 5GHz, FG<1:0>=11, 

EQ<3:0>=0000, SW<1:0>=01 
— 0.6 — 

mVRMS 
100MHz to 5GHz, FG<1:0>=11, 

EQ<3:0>=1111, SW<1:0>=01 
— 0.5 — 

VNOISE-OUTPUT Output-Referred Noise2 

100MHz to 5GHz, FG<1:0>=11, 

EQ<3:0>=0000, SW<1:0>=01 
— 0.8 — 

mVRMS 
100MHz to 5GHz, FG<1:0>=11, 

EQ<3:0>=1111, SW<1:0>=01 
— 1 — 

S11 Input Return Loss 
10MHz to 5GHz differential — -13.0 — 

dB 
1GHz to 5GHz common mode — -6.0 — 

S22 Output Return Loss 
10MHz to 5GHz differential — -15 — 

dB 
1GHz to 5GHz common mode — -6.0 — 
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Signal and Frequency Detectors 

VTH_UPM Unplug Mode Detector Threshold 

Threshold of LFPS when the 

input impedance of the ReDriver 

is 67kΩ to VbiasRx only.  

Used in the unplug mode. 

200 — 800 mVppd 

VTH_DSM 
Deep Slumber Mode Detector 

Threshold 

LFPS signal threshold in Deep 

slumber mode 
100 — 600 mVppd 

VTH_AM Active Mode Detector Threshold 
Signal threshold in Active and 

slumber mode 
65 — 175 mVppd 

FTH LFPS Frequency Detector 
Detect the frequency of the input 

CLK pattern  
100 — 400 MHz 

TON_UPM Turn on of Unplug Mode 
TX pin to RX pin latency when 

input signal is LFPS 

— — 3 mS 

TON-DSM Turn on of Deep Slumber Mode — — 5 µS 

TON_SM Turn on of Slumber Mode — — 20 ns 
 

Note:  
1. Measured using a vector-network analyzer (VNA) with -15dbm power level applied to the adjacent input. The VNA detects the signal at the output of the victim 

    channel. All other inputs and outputs are terminated with 50Ω. 
2. Guaranteed by design and characterization. 

3. Subtract the Channel Gain from the Total Gain to get the Actual Crosstalk. 
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I2C AC Electrical Characteristics  

Symbol Parameter 

Standard Mode 

I2C 
Fast Mode I2C Fast Mode Plus I2C 

Unit 

Min Max Min Max Min Max 

fSCL SCL Clock Frequency 0 100 0 400 0 1000 kHz 

tBUF 
Bus Free Time Between a STOP 

and START Condition 
4.7 — 1.3 — 0.5 — μs 

tHD;STA 
Hold Time (Repeated) START 

Condition 
4.0 — 0.6 — 0.26 — μs 

tSU;STA 
Setup Time for a Repeated 

START Condition 
4.7 — 0.6 — 0.26 — μs 

tSU;STO Setup Time for STOP Condition 4.0 — 0.6 — 0.26 — μs 

tVD;ACK
[1] Data Valid Acknowledge Time — 3.45 — 0.9 — 0.45 μs 

tHD;DAT
[2] Data Hold Time 0 — 0 — 0 — ns 

tVD;DAT Data Valid Time — 3.45 — 0.9 — 0.45 ns 

tSU;DAT Data Setup Time 250 — 100 — 50 — ns 

tLOW LOW Period of the SCL Clock 4.7 — 1.3 — 0.5 — μs 

tHIGH HIGH Period of the SCL Clock 4.0 — 0.6 — 0.26 — μs 

tf 
Fall Time of both SDA and SCL 

Signals 
— 300 — 300 — 120 ns 

tr 
Rise Time of Both SDA and SCL 

Signals 
— 1000 — 300 — 120 ns 

tSP 
Pulse Width of Spikes that must be 

Suppressed by the Input Filter 
— 50 — 50 — 50 ns 

 

Notes: 

1. A fast-mode I2C-bus device can be used in a standard-mode I2C-bus system, but the requirement tSETDAT ≥ 250ns must be met. This is automatically the case if 

    the device does not stretch the LOW period of the SCL signal. If such a device does stretch the LOW period of the SCL signal, it must output the next data bit to 
    the SDA line tr_max + tSETDAT = 1000 + 250 = 1250ns (according to the standard-mode I2C bus specification) before the SCL line is released. 

2. Cb  equals the total capacitance of one BUS line in pF. If mixed with high-speed devices, faster fall times are allowed according to the I2C specification. 

 

 

 
Definition of Timing for Full-Speed Mode Devices on the I2C Bus 
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I2C Slave Address 
 

ADDR1 ADDR0 
USB-C Detector 

I2C Slave Address 

ReDriver 

I2C Slave Address 

VDD VDD3P3 CAh A4h 

24KΩ to GND VDD3P3 8Ah A0h 

16KΩ to GND VDD3P3 EAh A6h 

8.2KΩ to GND VDD3P3 AAh A2h 

VDD GND CAh Pin Mode 

24KΩ to GND GND 8Ah Pin Mode 

16KΩ to GND GND EAh Pin Mode 

8.2KΩ to GND GND AAh Pin Mode 

GND GND Pin Mode Pin Mode 

 
I2C Data Transfer (USB-C Detector Registers) 
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I2C Data Transfer (ReDriver Registers) 

 
*Registers of ReDriver can be Read/Written in Bulk Mode Only 
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USB-C Detector 

Detailed Description 

 

ADDR1 

 

I2C Mode Configuration 

 

Processor Communication 

 

Interrupts 

 

Port Setting (Host/Device/Dual-Role) 

 

Port Setting and Register Initial Values 
PORT1 PORT0 Port Setting Bit [4:1] of Register 01H 

Float VDD SRC with Accessory Support 0010 

GND VDD SRC without Accessory Support 1010 

VDD Float DRP with Accessory Support 0100 

VDD GND DRP without Accessory Support 0011 

Float Float DRP with Try.SRC and Accessory Support 0110 

Float GND SINK with Accessory Support 0001 

GND Float DRP with Try.SNK and Accessory Support 0101 

GND GND SINK without Accessory Support 0000 
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SRC_CUR Setting and Register Initial Values 

SRC_CUR SOURCE Current Mode Setting Bit [6:5] of Register 01H 

VDD 3A 10 

No Connection 1.5A 01 

GND Default 00 

 

 

Current Mode Setting and Detection 

 

ID 

 

Audio Adapter Accessory and Debug Accessory Mode 

 

Debug Accessory Detection (DEBUG) 

 

Debug Accessory Detection 

Debug Accessory DEBUG 

Detected Low 

Not Detected Hi-Z 

 

VBUS Detection 
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USB-C Detector Register Table 
Command Register Type Reset Value Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 

2 

Bit 1 Bit 0 

00H Device ID Read 00000100 Version ID 00000 Vendor ID(Pericom): 100 

01H Control Read/Write 0XXXXXX0 

Power Saving 
Charging Current Mode 

(SOURCE/DRPs) 
Port Setting 

Interrupt 

Mask 

0: No Power 

Saving 

1: Power Saving 

00: Default 

01: Medium 

10: High 

 

(Initialization from 

SRC_CUR pin during 

Power up) 

0000: SINK without Accessory Support 

0001: SINK with Accessory Support 

1010: SRC without Accessory Support 

0010 :SRC with Accessory Support 

0011: DRP without Accessory Support 

0100: DRP with Accessory Support 

0110: DRP with Try.SRC and Accessory Support 

0101: DRP with Try.SNK and Accessory Support 

0: Does not 

Mask 

Interrupts 

 

1: Mask 

Interrupts 

02H Interrupt Read/Clear 00000000 

Fault Recovery OCP Event OVP Event 

Reserved 

OTP Event — Detach Attach 

0: Fault Event 

not Recovered 

0: No OCP 

Event 

0: No OVP 

Event 

0: No OTP 

Event 
— 0: No Interrupt 

1: Fault Event 

Recovered 

1: OCP 

Event 

1: OVP 

Event 

1: OTP 

Event 
— 1: detachable 1: attached 

03H Status 1 Read 00000000 

VBUS Detection 

(Port is a Device 

or in Accessory 

Mode) 

Charging Current Detection 

(Port is a Device) 
Attached Port Status Plug Polarity 

0: Vbus not 

Detected 

1: Vbus 

Detected 

00: Standby 

01: Default  

10: Medium 

11: High 

000: Standby 

001: SINK (attached.SRC) 

010: SOURCE (attached.SNK) 

011: AUDIO 

100: DEBUGACC.SNK 

101: DEBUGACC.SRC 

00: Standby 

01: CC2 connected (for 

attached.SNK,SRC, 

DebugAcc.SNK or Oriented 

DebugAcc.SRC) 

10: CC1 connected (for 

attached.SNK, 

DebugAcc.SNK or Oriented 

DebugAcc.SRC) 

11: undetermined 

04H Status 2 Read 00000000 

Fault 

Occurring* 

Reserved 0: No Fault is 

Occurring 

1: Fault(s) is 

Occurring 
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 USB-C Detector Pin Control Functional Description 
 

Type-C Connector Port Setting (PORT1, PORT0)  

 

Port Setting 

PORT1 PORT0 Port Setting 

Float VDD SRC with Accessory Support 

GND VDD SRC without Accessory Support 

VDD Float DRP with Accessory Support 

VDD GND DRP without Accessory Support 

Float Float DRP with Try.SRC and Accessory Support 

Float GND SINK with Accessory Support 

GND Float DRP with Try.SNK and Accessory Support 

GND GND SINK without Accessory Support 

 

SRC_CUR 

 

SRC_CUR Setting 

SRC_CUR SOURCE Current Mode Setting 

VDD 3A 

No Connection 1.5A 

GND Default 

 

Type-C Connector Current Mode Detection (OUT1, OUT2) 

 

Current Mode Detection 

 OUT2 OUT1 

Default Current Mode Hi-Z Hi-Z 

Medium Current Mode (1.5A) Hi-Z Low 

High Current Mode (3A) Low Low 

 

Audio Adapter Accessory Detection (OUT3) 

 

Audio Adapter Accessory Detection 

Audio Accessory OUT3 

Detected Low 

Not Detected Hi-Z 

 

ADDR1, ID, ENB Pins 
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Connection State Diagram: SRC with Accessory Support 

 
 

Connection State Diagram: SNK with Accessory Support 
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Connection State Diagram: DRP with Try.SRC with Accessory Support 
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ReDriver Detailed Description 

ReDriver Register Table  

(Accessible only when “Attached with plug polarity determined” by USB-C Detector. Register values will be reset when “Unattached”) 

Register Assignment 

BYTE 0 (Revision and Vendor ID Register) 

Bit Type Power-up Condition Control Affected Comment 

7 RO 0 

Revision ID Rev# = 0000 
6 RO 0 

5 RO 0 

4 RO 0 

3 RO 0 

Vendor ID Pericom ID = 0011 
2 RO 0 

1 RO 1 

0 RO 1 

BYTE 1 (Device Type/ Device ID Register) 

Bit Type Power-up Condition Control Affected Comment 

7 RO 0 

Device Type 

Device Type 

0000 = Passive MUX 

0001 = Active MUX 

6 RO 0 

5 RO 0 

4 RO 1 

3 RO 0 

Device ID Device ID = 0001 
2 RO 0 

1 RO 0 

0 RO 1 

BYTE 2 (Byte count Register 32 Bytes) 

Bit Type Power-up Condition Control Affected Comment 

7 RO 0 

Register Byte count I2C byte count = 32 bytes 

6 RO 0 

5 RO 1 

4 RO 0 

3 RO 0 

2 RO 0 

1 RO 0 

0 RO 0 

BYTE 3 (Channel Assignment and Receiver Detection Enable Control) 

Bit Type Power-up Condition Control Affected Comment 

7 R/W 0 — Reserved 

6 R/W 1 CONF<2> 

Channel Assignment 5 R/W 0 CONF<1> 

4 R/W 1 CONF<0> 

3 R/W 0  Reserved 

2 R/W 
0 if RXDET_EN pin=1;  

1 if RXDET_EN pin=0 

RXDET_EN# Far-end receiver detection enable/disable 

0 = Enable 

1 = Disable 

1 R/W 1 — Reserved 

0 R/W 0 — Reserved 

BYTE 4 (Power Down Control) 

Bit Type Power-up Condition Control Affected Comment 

7 R/W 0 PD_CON_Rx1 
CONx power override 

0 – Normal operation 

1 – Force the CONx to power down state 

6 R/W 0 PD_CON_Tx1 

5 R/W 0 PD_CON_Tx2 

4 R/W 0 PD_CON_Rx2 

3 R/W 0 — Reserved 

2 R/W 0 — Reserved 

1 R/W 0 — Reserved 

0 R/W 0 — Reserved 

BYTE 5 (Equalization, Flat Gain and -1dB Linear Swing Setting of CON_Rx2) 
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Bit Type Power-up Condition Control Affected Comment 

7 R/W 0 CON_Rx2_EQ<3> 

CON_Rx2 setting configuration 

 

Equalizer 

Flat Gain 

Swing 

6 R/W 0 CON_Rx2_EQ<2> 

5 R/W 0 CON_Rx2_EQ<1> 

4 R/W 0 CON_Rx2_EQ<0> 

3 R/W 0 CON_Rx2_FG<1> 

2 R/W 1 CON_Rx2_FG<0> 

1 R/W 0 CON_Rx2_SW<1> 

0 R/W 1 CON_Rx2_SW<0> 

BYTE 6 (Equalization, Flat Gain and -1dB Linear Swing Setting of CON_Tx2) 

Bit Type Power-up Condition Control Affected Comment 

7 R/W 0 CON_Tx2_EQ<3> 

CON_Tx2 setting configuration 

 

Equalizer 

Flat Gain 

Swing 

6 R/W 0 CON_Tx2_EQ<2> 

5 R/W 0 CON_Tx2_EQ<1> 

4 R/W 0 CON_Tx2_EQ<0> 

3 R/W 0 CON_Tx2_FG<1> 

2 R/W 1 CON_Tx2_FG<0> 

1 R/W 0 CON_Tx2_SW<1> 

0 R/W 1 CON_Tx2_SW<0> 

BYTE 7 (Equalization, Flat Gain and -1dB Linear Swing Setting of CON_Tx1) 

Bit Type Power-up Condition Control Affected Comment 

7 R/W 0 CON_Tx1_EQ<3> 

CON_Tx1 setting configuration 

 

Equalizer 

Flat Gain 

Swing 

6 R/W 0 CON_Tx1_EQ<2> 

5 R/W 0 CON_Tx1_EQ<1> 

4 R/W 0 CON_Tx1_EQ<0> 

3 R/W 0 CON_Tx1_FG<1> 

2 R/W 1 CON_Tx1_FG<0> 

1 R/W 0 CON_Tx1_SW<1> 

0 R/W 1 CON_Tx1_SW<0> 

BYTE 8 (Equalization, Flat Gain and -1dB Linear Swing Setting of CON_Rx1) 

Bit Type Power-up Condition Control Affected Comment 

7 R/W 0 CON_Rx1_EQ<3> 

CON_Rx1 setting configuration 

 

Equalizer 

Flat Gain 

Swing 

6 R/W 0 CON_Rx1_EQ<2> 

5 R/W 0 CON_Rx1_EQ<1> 

4 R/W 0 CON_Rx1_EQ<0> 

3 R/W 0 CON_Rx1_FG<1> 

2 R/W 1 CON_Rx1_FG<0> 

1 R/W 0 CON_Rx1_SW<1> 

0 R/W 1 CON_Rx1_SW<0> 

BYTE 9-11 (Reserved) 

BYTE 12 (Threshold, Feature Enable/ Disable and Timing Setting) 

Bit Type Power-up Condition Control Affected Comment 

7 R/W 0 IDET_VTH<1> High-Speed channel signal detector threshold 

setting: 

00 50mVppd 

01 65mVppd (Default) 

10 80mVppd 

11 95mVppd 

6 

R/W 

1 

IDET_VTH<0> 

5 R/W 1 Reserved — 

4 R/W 1 Reserved — 

3 R/W 0 Reserved — 

2 R/W 0 Reserved — 

1 R/W 0 Reserved — 

0 R/W 1 Reserved — 

BYTE 13-31 (Reserved) 
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Equalization Setting (dB): 
EQ1pin EQ0pin EQ3 EQ2 EQ1 EQ0 @ 2.5GHz @ 3GHz @ 4GHz @ 5GHz @ 6GHz Note 

0 F 0 0 0 0 3.57 4.22 5.44 6.42 7.27 Default 

0 1 0 0 0 1 3.83 4.56 5.93 7.04 8.00 — 

0 0 0 0 1 0 4.13 4.93 6.47 7.71 8.76 — 

0 R 0 0 1 1 4.41 5.29 6.95 8.29 9.42 — 

R 1 0 1 0 0 4.98 5.89 7.61 8.99 10.14 — 

R F 0 1 0 1 5.25 6.23 8.05 9.50 10.70 — 

R R 0 1 1 0 5.55 6.59 8.51 10.04 11.28 — 

R 0 0 1 1 1 5.82 6.92 8.93 10.51 11.78 — 

F 0 1 0 0 0 6.39 7.44 9.39 10.93 12.16 — 

F R 1 0 0 1 6.63 7.74 9.76 11.34 12.60 — 

F F 1 0 1 0 6.90 8.05 10.14 11.77 13.05 — 

F 1 1 0 1 1 7.14 8.34 10.49 12.15 13.44 — 

1 R 1 1 0 0 7.51 8.71 10.87 12.53 13.81 — 

1 0 1 1 0 1 7.74 8.97 11.18 12.87 14.15 — 

1 1 1 1 1 0 7.98 9.25 11.51 13.23 14.51 — 

1 F 1 1 1 1 8.20 9.51 11.81 13.54 14.82 — 

 

Flat Gain Setting: 
FGpin is the selection pin for the DC gain 
FGpin FG<1:0> Flat Gain Setting (dB) 

R 00 -2.07 

F 01 -0.24 (Default) 

0 10 0.5 

1 11 1.77 

 

Swing -1dB Compression Point Output Swing Setting: 
SWpin is the selection pin for SW 
SWpin SW<1:0> Flat Gain Setting 

0 00 900m Vppd 

1 01 1000m Vppd (Default) 

NA 10 1100m Vppd 

NA 11 1200m Vppd 

 
ReDriver Connection in Pin Mode 
USB-C Status ReDriver Status 

Unattached   Inactive 

Attached and CC1 connected    TX_CON1/RX_CON1 Active 

Attached and CC2 connected TX_CON2/RX_CON2 Active 

 

ReDriver Connection in I2C Mode 
USB-C Status BYTE3 CONF<2:0> ReDriver Status 

Unattached   X Inactive 
Attached 100 TX_CON1/RX_CON1 Active 
Attached 101 (Default) TX_CON2/RX_CON2 Active 

 

 

Part Marking 

Top mark not available at this time. To obtain advanced information regarding the top mark, contact your local sales representative. 
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Packaging Mechanical 
42-TQFN (ZH) 

 
 

 

 

Ordering Information 
 

Orderable Part Number Package Code Package Description 
PI3EQX10312ZHEX ZH 42-Contact, Very Thin Quad Flat No-Lead (TQFN) 
Notes: 

1. No purposely added lead. Fully EU Directive 2002/95/EC (RoHS), 2011/65/EU (RoHS 2) & 2015/863/EU (RoHS 3) compliant.  
2. See https://www.diodes.com/quality/lead-free/ for more information about Diodes Incorporated’s definitions of Halogen- and Antimony-free, "Green" and 

Lead-free.  
3. Halogen- and Antimony-free "Green” products are defined as those which contain <900ppm bromine, <900ppm chlorine (<1500ppm total Br + Cl) and 

<1000ppm antimony compounds. 

4. E = Pb-free and Green 
5. X suffix = Tape/Reel 
 

https://www.diodes.com/quality/lead-free/
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IMPORTANT NOTICE 

 
1. DIODES INCORPORATED (Diodes) AND ITS SUBSIDIARIES MAKE NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARDS TO 

ANY INFORMATION CONTAINED IN THIS DOCUMENT, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY, 

FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD PARTY INTELLECTUAL PROPERTY RIGHTS (AND THEIR 

EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION).   

 

2. The Information contained herein is for informational purpose only and is provided only to illustrate the operation of Diodes’ products described herein and 

application examples. Diodes does not assume any liability arising out of the application or use of this document or any product described herein. This 

document is intended for skilled and technically trained engineering customers and users who design with Diodes’ products. Diodes’ products may be used to 

facilitate safety-related applications; however, in all instances customers and users are responsible for (a) selecting the appropriate Diodes products for their 

applications, (b) evaluating the suitability of Diodes’ products for their intended applications, (c) ensuring their applications, which incorporate Diodes’ products, 

comply the applicable legal and regulatory requirements as well as safety and functional-safety related standards, and (d) ensuring they design with 

appropriate safeguards (including testing, validation, quality control techniques, redundancy, malfunction prevention, and appropriate treatment for aging 

degradation) to minimize the risks associated with their applications.    

 

3. Diodes assumes no liability for any application-related information, support, assistance or feedback that may be provided by Diodes from time to time. 

Any customer or user of this document or products described herein will assume all risks and liabilities associated with such use, and will hold Diodes and all 

companies whose products are represented herein or on Diodes’ websites, harmless against all damages and liabilities.   

 

4. Products described herein may be covered by one or more United States, international or foreign patents and pending patent applications. Product 

names and markings noted herein may also be covered by one or more United States, international or foreign trademarks and trademark applications. Diodes 

does not convey any license under any of its intellectual property rights or the rights of any third parties (including third parties whose products and services 

may be described in this document or on Diodes’ website) under this document.   

 

5. Diodes’ products are provided subject to Diodes’ Standard Terms and Conditions of Sale (https://www.diodes.com/about/company/terms-and-

conditions/terms-and-conditions-of-sales/) or other applicable terms. This document does not alter or expand the applicable warranties provided by Diodes. 

Diodes does not warrant or accept any liability whatsoever in respect of any products purchased through unauthorized sales channel.   

 

6. Diodes’ products and technology may not be used for or incorporated into any products or systems whose manufacture, use or sale is prohibited under 

any applicable laws and regulations. Should customers or users use Diodes’ products in contravention of any applicable laws or regulations, or for any 

unintended or unauthorized application, customers and users will (a) be solely responsible for any damages, losses or penalties arising in connection 

therewith or as a result thereof, and (b) indemnify and hold Diodes and its representatives and agents harmless against any and all claims, damages, 

expenses, and attorney fees arising out of, directly or indirectly, any claim relating to any noncompliance with the applicable laws and regulations, as well as 

any unintended or unauthorized application. 

 

7. While efforts have been made to ensure the information contained in this document is accurate, complete and current, it may contain technical 

inaccuracies, omissions and typographical errors. Diodes does not warrant that information contained in this document is error-free and Diodes is under no 

obligation to update or otherwise correct this information. Notwithstanding the foregoing, Diodes reserves the right to make modifications, enhancements, 

improvements, corrections or other changes without further notice to this document and any product described herein. This document is written in English but 

may be translated into multiple languages for reference. Only the English version of this document is the final and determinative format released by Diodes. 

 

8. Any unauthorized copying, modification, distribution, transmission, display or other use of this document (or any portion hereof) is prohibited. Diodes 

assumes no responsibility for any losses incurred by the customers or users or any third parties arising from any such unauthorized use. 

 

9. This Notice may be periodically updated with the most recent version available at https://www.diodes.com/about/company/terms-and-conditions/important-

notice 

 

 

The Diodes logo is a registered trademark of Diodes Incorporated in the United States and other countries. 

All other trademarks are the property of their respective owners. 

©  2024 Diodes Incorporated. All Rights Reserved. 

 

www.diodes.com 

 




