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Semiconductor Inc. ey CY83771
E-MARKER FOR USB TYPE-C PASSIVE AND ACTIVE CABLES

Description Pin Assignments

The CY83771 is an Electronic-Marker (e-Marker) IC for (Top View)

applications of USB Type-C active and passive cables. It is

compliant with USB Type-C Cable and Connector Specification ®

Release 2.2, and Power Delivery PD3.1 Version 1.8. It supports ~_ __  _ [-===- I S '
temperature report and thermal shut down, and embeds VBUS- s ol e 8 ' E L8] WeE
short protection on CC/VCONN1/VCONNZ2 pins up to 36V. GND -_-.5.-_-.5 i::i:: ce
The CY83771 can be powered from VCONN1, VCONN2, or scL |37 ' : "5 vcoNNO
VCONNO, and operating voltage is from 2.75V to 5.75V. Withthe == ‘o .

supports of structured VDM (Vendor Defined Message) sDA |4} | ' 5 | ePlot
commands, the CY83771-embedded cable delivers cabe |77 Pk S

parameters to the PD source for decision making. It automatically
supports SOP’ (cable near end - close to VCONN source), SOP” W-DFN2020-8
(cable far end) operations, and monitors the SOP communications
between source and sink so as to enable the active cable

applications through the 12C interface control. e  Totally Lead-Free & Fully RoHS Compliant (Notes 1 & 2)

Halogen and Antimony Free. “Green” Device (Note 3
The internal Ra resistor is turned off to save power upon * 9 y ( )

completion of discovery procedure. In addition, to minimize power
consumption in active cable application, the CY83771 can setthe ~ Applications

connected repeater to standby power mode.
e USB Type-C Passive Cables

The built-in MTP in the CY83771 can be programmed through e USB Type-C Active Cables

Configuration Channel (CC) line to store cable parameters up to 4

times. To minimize total BOM cost and PCB area, the CY83771

has integrated LDOs, isolators (diodes) and Ra resistors. It is

available in W-DFN2020-8 package.

Features

e  Compliant to USB Type-C Cable and Connector Release 2.2

e  Compliant to USB Power Delivery Rev.3.1 Ver.1.8

e  Support structured VDM commands including Discover
Identity/SVIDs/Modes, and Enter/Exit Mode

e  Support DisplayPort Alternate (Alt) mode

e  Support USB4™ and TBT3™ communications

e  Support Get Manufacturer Info command

e  Support SOP’ and SOP” communications

e  Support single and dual e-Marker cable applications

e  Support active and passive cables through built-in MCU

e  Support temperature report and thermal shut down

e  Support 2.75V — 5.75V operation on VCONN1/VCONN2

e  Support VBUS short protection on CC/VCONN1/VCONN2
up to 36V

e  Support 12C master/slave and GPIO pin

e  Built-in LDOs, isolators (diodes) and Ra resistors

e In-system MTP programming through CC line up to 4 times

e  Current as low as 2mA and 400uA in operation and standby

e 8 kV HBM ESD on CC, VCONN1 and VCONN2 pins

e Package: W-DFN2020-8

Notes: 1. No purposely added lead. Fully EU Directive 2002/95/EC (RoHS) & 2011/65/EU (RoHS 2) compliant.
2. Please contact http://www.canyon-semi.com.tw for more information 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.

USB Type-C®, USB-C®, and USB4™ are trademarks of USB Implementers Forum. Thunderbolt™ s a trademark of Intel Corporation
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Semiconductor Inc. CY83771
Typical Applications Circuit

The CY83771 is a USB Type-C cable e-Marker, an element in an electronically marked cable that returns information about the
cable in response to a USB PD Discover Identity command. The CY83771 is designed to detect and communicate with packets
starting with SOP’ and SOP” commands, and monitors the SOP communications between source and sink so as to support both
the passive cable and the active cable applications.

Passive Cable Application

Figure 1a and Figure 1b show the application diagrams of a passive cable using CY83771 as e-Marker. Figure 1a shows the
application using a single CY83771 e-Marker on the cable, whereas Figure 1b shows the application using 2 PCS of CY83771 e-
Marker on each cable.

For the passive cable application, there is no signal conditioning on the data path so that the Super-speed lines and High-speed
lines go through from one plug to another. Also, for the general type-C cable, the VBUS signal, CC line, and Ground lines are
connected from one end to another.

However, the VCONN wire has different scenario. For the Figure 1a, it requires a single VCONN wire to run through the cable so
that the CY83771 can be powered no matter which plug is connected to the VCONN source. For the Figure 1b, the VCONN wire is
only connected to the respective VCONN pin of the CY83771 at each end of the plug instead of going through the entire cable, so
that only one CY83771 is powered at any given time, depending on which plug is closer to the DFP that supplies VCONN power.

VBUS VBUS
cc I cc
T /I
oo _a.n_" oo
= =
o — o
©Q | VCONN | veomn 0] VCONN|
o [ - // o
a J o
= i cvs3r7 =
ss ss
7 I/ 7
/.
GND /I GND

Figure 1a — A Passive Cable incorporates an e-Marker at Single End of the Cable
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Figure 1b — A Passive Cable incorporates e-Markers at Dual Ends of the Cable

Active Cable Application

The main function of an active cable is to provide signal conditioning by adding a repeater (re-driver or re-timer) on the data path.
The USB Power Delivery Structured Vendor Defined Messages (VDMs —SOP’ packets) are used to enable/disable the Active
cables with the required configuration and signal conditioning through the CC wire.
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Typical Applications Circuit (Cont.)

Figure 2a and Figure 2b show the application diagrams of Active cables using CY83771 as e-Marker. Figure 2a shows the
active cable application using a single e-Marker, while Figure 2b shows a dual e-Marker application.

As soon as VDM packet is decoded by the Biphase Mark Coding (BMC) transceiver, the CY83771 outputs the control message
to the repeater through 12C communication. The control message includes repeater emphasis/de-emphasis, adaptive
equalization, cable polarity, and data direction. In consideration of the high power consumption in active cable, temperature
report and thermal shut down message are also supported. The repeater works as an 12C slave device and follow the

instruction from CY83771 12C registers.

All of the power consumption of Active Cable should be provided from VCONN, and an external diode should be connected in
parallel to each VCONN pin to prevent the repeater operating current from entering the CY83771. For the case where only one
repeater on the cable as in Figure 2a, the VCONN wire goes through the cable with both ends being connected to VCONN2 of
the corresponding paddle card of the cable. For the case where there is a repeater on each cable plug as shown in Figure 2b,
the VCONN wire is passed through the cable and is connected to VCONNO pins of CY83771 chip at both ends. When a
CY83771 is powered from any one of the VCONN pins, its VCONNO is connected to the VCONNO of the other CY83771, and

then both CY83771 chips are powered.
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Figure 2a — An Active Cable incorporates an e-Marker in Single End of the Cable
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Figure 2b — An Active Cable incorporates e-Markers in Dual Ends of the Cable
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Pin Descriptions
WDFN-8 . _
Pin No. Pin Name Type Description
1 VCONN2 P VCONN power input_2
2 GND G Ground
3 SCL D 12C bus clock pin
4 SDA D 12C bus data pin
5 GPIO1 D General purpose input/output pin or current source output
6 VCONNO P VCONN power center pin
7 CcC AlO USB Type-C configuration channel (CC) input/output
8 VCONN1 P VCONN power input_1
Exposed Pad GND G The exposed pad should be connected to GND.
Note:
P — Power pin
G — Ground
D — Digital Input/Output pin
AlO — Analog Input/Output pin
CY83771 4 0of 13 December 2024
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Functional Block Diagram
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Figure 3 - Functional Block Diagram of the CY83771
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Absolute Maximum Ratings (Note 4)

Symbol Parameter Rating Unit
Vce, Vvconnt, VVCONN2, Input Voltage on CC, VCONN1, VCONN2, -0.3 to 40 Vv
V/VCONNO VCONNO Pins )
VscL, Vsba, VGrio1 Input Voltage at SCL, SDA, GPIO1 Pins -0.3to 6 \Y
Ty Operating Junction Temperature -40 to +150 °C
Tste Storage Temperature -65 to +150 °C
TLerD Lead Temperature (Soldering, 10s) +300 °C
Thermal Resistance (Junction to Ambient) @ o
Bua WDFN2020-8 (Note 5) 455 CW
Thermal Resistance (Junction to Case) @ o
B.4c WDFN2020-8 (Note 5) 1.5 CwW
ESD HBM on CC, VCONN1, VCONN2 Pins 8 kV
ESD HBM on Other Pins 8 kV
Notes: 4. Stresses greater than those listed under “Absolute Maximum Ratings” can cause permanent damage to the device. These are stress ratings only, and

functional operation of the device at these or any other conditions beyond those indicated under “Recommended Operating Conditions” is not implied.
Exposure to “Absolute Maximum Ratings” for extended periods can affect device reliability.
5. Test condition: Device mounted on FR-4 substrate PC board, 20z copper, with the minimum footprint.

Recommended Operating Conditions

Symbol Parameter Min Max Unit
Vvconnt, Vvconne  [Supply Voltage at VCONN1, VCONN2 pins 2.75 5.75 \%
TJ Junction Temperature Range -40 +125 °C
Ta Ambient Temperature Range -40 +85 °C
CY83771 6 0of 13 December 2024
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Electrical Characteristics (vvconnt or Vvconnz= 5V and Ta = +25°C, unless otherwise specified.)
Symbol | Parameter Condition Min | Typ | Max | Unit
VCONN1/VCONN2/VCONNO POWER SECTION
VVCONN12 VCONN1/VCONN2 Operation Range — 2.75 - 5.75 \%
VuviLo Under-Voltage Lockout 2.65 \%
Ivconnt2_o Operation Mode Current Ra disconnected 1.4 mA
Ivconntz_s Sleep Mode Current Ra disconnected 400 pA
VCONN/CC BMC TRANSCEIVER SECTION
Ra VCONN Cable Termination 800 1,200 Q
Ri Receiver Input Impedance 1 MQ
Zo Transmitter Output Impedance 33 75 Q
Vswing Voltage Swing 1.05 1.125 1.2 \
Viow Transmit Low Voltage 0 75 mV
fBitRate CC Bit Rate 270 300 330 Kbps
tRise Rise Time (Note 6) 300 ns
tFall Fall Time (Note 6) 300 ns
12C SECTION
Vi2c_Hi SDA, SCL Input High Voltage 1.4 \%
Vizc_Lo SDA, SCL Input Low Voltage 0.4 \Y
FscL SCL Clock Frequency (Note 6) 400 kHz
GPIO1 SECTION
laPion GPIO1 Current Source Capability 90 pA
IGPIO1_Range lerio1 Range -3 +3 %
RnTC Resistance for Thermal Detection 10 KQ
TTsD Thermal Shut Down Threshold @NTC=10KQ 90 °C
VGPIO1_HI GPIO1 Input High Threshold Voltage 1.4 \%
Vapio1_Lo GPIO1 Input Low Threshold Voltage 0.4 \Y,
Notes: 6. Guaranteed by design
CY83771 7 of 13 December 2024
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Performance Characteristics

Function Description

The CY83771 is an e-Marker for USB Type-C passive and active cables. It is compliant with USB Type-C Cable and Connector
Specification Release 2.2, USB Power Delivery 3.1 V1.8, and USB4™ Specification.

CC Interface and BMC Transceiver

For the inter-operability consideration, the BMC transceiver of CC is optimally designed to maintain its operating voltage tolerance
and noise immunity. To leverage the quick response times of the hardware circuitry, a BMC transceivers is implemented to handle
USB PD VDM CC packet decoding and monitoring. It automatically supports SOP’ (cable near end - close to VCONN source),
SOP” (cable far end) operations, and monitors the SOP communications between source and sink. The physical transceiver
includes the CC detection logic and termination resistors control, and the operations include connection detection, plug orientation
detection, and alternate mode supporting.

VCONN1/VCONN2/VCONNO

The CY83771 is powered from VCONN1, VCONN2, or VCONNO, and its working range is from 2.75V to over 5.75V. For Active
cable application, an external low threshold diode is required to connect in parallel VCONN1/VCONN2 to the VCONN center point,
VCONNQO, to avoid the large VCONN1/VCONNZ2 current, coming from repeater, entering the CY83771.

High Voltage Tolerance

The VCONN1, VCONNZ2, VCONNO and CC pins are all high voltage tolerance. They can sustain up to 36 V to withstand a short
fault from VBUS pin.

MCU and OTP/MTP ROM

The CY83771 has an MCU subsystem, which integrates an 8-bit 8051 processor, SRAM, and OTP ROM. The MCU subsystem is
optimized for supporting of SOP’/SOP”, passive/active cable, and low-power consumption. An OTP ROM is provided to store
protocol firmware, and an MTP ROM is provided for user configuration table. Either in-system programming or offline socket
programming are provided for the OTP ROM and MTP ROM.

12C Interface

For Active cable or some system applications, the CY83771 can automatically decoded out the CC commands, and then deliver
the control information through the 12C interface (SCL, SDA) to enable the outside signaling chips to do system configuration,
signal equalization, and emphasis/de-emphasis. The CY83771 can play as 12C master or slave mode.

ADC and GPIO1 Support

The CY83771 contains a 8-bit SAR (successive approximation register) ADC for analog to digital conversions. With the ADC
digitization function, any input voltage on the GPIO1 pin can be converted into a digital code. It can be used to support customization
features, like low voltage detection, power de-rating, thermal reporting, or LED indication. If GPIO1 pin is set as current source
mode with an NTC resistor connected, the temperature reporting and thermal shut down can be implemented in an active cable
application.
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Product Name

Package

SHZ8: W-DFN2020-8

Packing

7: 7 inch Tape and Reel

ificati 13”Tape and Reel
Part Number Package Identification P
Code Quantity Part Number Suffix
CY83771SHZ8-7 W-DFN2020-8 F2 4000/Tape and Reel -7
Marking Information
W-DFN2020-8
( Top View)
XX : Identification Code
XX Y :Year: 0~9
Y W X W : Week : A~Z : 1~26 week;
o a~z . 27~52 week; z represents
52 and 53 week
X : Internal Code
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Package Outline Dimensions

W-DFN2020-8

5 ‘ 8
\ W-DFN2020-8
XI—U U \ U U Dim | Min | Max | Typ
A [070]080]0.75
_ _ . S I IR SR N A1 0 [0.05]0.02
y v A3 0.203REF
b [0.20]0.30]0.25
e mlm N D 2.00BSC
| D2 [ 155]1.65]1.60
‘ ! ' e 0.50BSC
€0.25%45'(Pad Size : 43*X71* MIL) E 2.00BSC
L bz E2 | 0.85 ] 0.95 | 0.90
k [020] - -
WDFN PAD SIZE : 43*K71* ML L 10.25]0.35]0.30
All Dimensions in mm

<<
EE o N [&]0.08 MAX.]C]

J I ‘ SEATING PLANE

o —F — 44—

Al
A3
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Revision History
Revision Comment Issue Date Author
0.1 Initial Release 12/16/2021 William Yang
0.3 Change Part Number from CY2519 to CY83771 08/29/2023 William Yang
0.8 Update Electrical Parameters 02/29/2024 William Yang
0.9 Update IC Package Outline Dimensions 03/04/2024 William Yang
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IMPORTANT NOTICE

CANYON SEMICONDUCTOR INC.(“Canyon”) MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARDS
TO THIS DOCUMENT, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION).

Canyon reserves the right to make modifications, enhancements, improvements, corrections or other changes without further notice
to this document and any product described herein. Canyon does not assume any liability arising out of the application or use of
this document or any product described herein; neither does Canyon convey any license under its patent or trademark rights, nor
the rights of others. Any Customer or user of this document or products described herein in such applications shall assume all risks
of such use and will agree to hold Canyon and all the companies whose products are represented on Canyon website, harmless
against all damages.

Canyon does not warrant or accept any liability whatsoever in respect of any products purchased through unauthorized sales
channel. Should Customers purchase or use Canyon products for any unintended or unauthorized application, Customers shall
indemnify and hold Canyon and its representatives harmless against all claims, damages, expenses, and attorney fees arising out
of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized application.

Products described herein may be covered by one or more United States, international or foreign patents pending. Product names
and markings noted herein may also be covered by one or more United States, international or foreign trademarks.

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 Canyon.

LIFE SUPPORT

Canyon products are specifically not authorized for use as critical components in life support devices or systems without the express
written approval of the Chief Executive Officer of Canyon Semiconductor Inc. As used herein:

A. Life support devices or systems are devices or systems which:
1. are intended to implant into the body, or

2. support or sustain life and whose failure to perform when properly used in accordance with instructions for use
provided in the labeling can be reasonably expected to result in significant injury to the user.

B. A critical component is any component in a life support device or system whose failure to perform can be reasonably
expected to cause the failure of the life support device or to affect its safety or effectiveness.

Customers represent that they have all necessary expertise in the safety and regulatory ramifications of their life support devices or
systems, and acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements
concerning their products and any use of Canyon products in such safety-critical, life support devices or systems, notwithstanding
any devices- or systems-related information or support that may be provided by Canyon. Further, Customers must fully indemnify
Canyon and its representatives against any damages arising out of the use of Canyon products in such safety-critical, life support
devices or systems.

Copyright © 2024, Canyon Semiconductor Inc. www.canyon-semi.com.tw
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Revision History
Revision Comment Issue Date Author
1.0 Remove “Preliminary” sign 12/02/2024 Teresa Tsai
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