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EQCO510

Automotive Dual Channel USB 3.2 Gen 1 Reclocker/Redriver 

Product Brief
Features

• Extending the reach of USB 3.2 Gen 1 
(SuperSpeed) up to 15m

• Cable types supported are STP (Shielded Twisted 
Pair) and Coax

• Cable lengths supported
- Up to 5m when USB 2.0 signaling included in 

cable
- Up to 15m when USB 3.2 only

• EyeOpen™ technology automatically performs 
cable compensation 0 - 20 dB with 1 dB steps

• MarginLink™ integrated signal integrity test 
capability

• CDR (Clock-Data Recovery) restores signal 
timing integrity in both directions

• Reference Clock-free operation (no crystal or 
clock needed)

• Internal terminations for low external component 
count

• Transparent for all USB 3.2 SuperSpeed signaling 
including LFPS and electrical-idle

• Dual Channel Single Lane
• 20 pin 4 mm QFN package with wettable flanks
• Low power consumption / single supply @ 1.2V
• Ultra low power sleep mode when link is idle for a 

sustained period 
• Spread Spectrum modulation applied to LFPS 

signal output to reduce EMI
• AEC-Q100 Grade 2 (-40°C to +105°C)

Applications
• Automotive media hub / breakout box
• Automotive head unit
• Automotive data communication module
• Automotive real time video systems

General Description

The EQCO510 is the first fully automotive qualified
single chip USB 3.2 Reclocker/Redriver with
EyeOpen™ and MarginLink™ technology in the
automotive industry. The EQCO510 will reclock and
drive a USB 3.2 SuperSpeed signal over a cable up to
15m reliably for the lifetime of a car. Furthermore, the
EQCO510 extends max cable length from a
recommended 1m to 5m to meet the maximum length
of USB 2.0 and up to 15m for USB 3.2 links in a car.
Now designers can easily modify an existing USB 2.0
media box design to also support USB 3.2 SuperSpeed
without changing the physical position of the breakout
box using low cost cable.

The EQCO510 is a single chip (equalizer, driver,
reclocker) that repeats high speed data signals with a
rate of 5 Gbps. From a cable or PCB trace pair, the sig-
nal is received by an auto-adaptive equalizer that com-
pensates for higher-frequency gain losses in the
preceding channel. A reference-less clock-data recov-
ery (CDR) subsequently resets jitter back to meet USB
3.2 specifications for maintaining signal integrity. A
cable driver launches this clean signal back onto a
cable or PCB trace pair. When placed in series as a
repeater, a signal can travel through several EQCO510
devices to the destination. The EQCO510 CDR
restores signal timing integrity at each link along the
way. 
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TO OUR VALUED CUSTOMERS

It is our intention to provide our valued customers with the best documentation possible to ensure successful use of
your Microchip products. To this end, we will continue to improve our publications to better suit your needs. Our pub-
lications will be refined and enhanced as new volumes and updates are introduced. 

If you have any questions or comments regarding this publication, please contact the Marketing Communications
Department via E-mail at docerrors@microchip.com. We welcome your feedback.

Most Current Data Sheet

To obtain the most up-to-date version of this data sheet, please register at our Worldwide Web site at:

http://www.microchip.com

You can determine the version of a data sheet by examining its literature number found on the bottom outside corner
of any page. The last character of the literature number is the version number, (e.g., DS30000000A is version A of
document DS30000000).

Errata

An errata sheet, describing minor operational differences from the data sheet and recommended workarounds, may
exist for current devices. As device/documentation issues become known to us, we will publish an errata sheet. The
errata will specify the revision of silicon and revision of document to which it applies.

To determine if an errata sheet exists for a particular device, please check with one of the following:

• Microchip’s Worldwide Web site; http://www.microchip.com
• Your local Microchip sales office (see last page)

When contacting a sales office, please specify which device, revision of silicon and data sheet (include literature
number) you are using.

Customer Notification System

Register on our web site at www.microchip.com to receive the most current information on all of our products.
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1.0 EQCO510 PINOUT

FIGURE 1-1: EQCO510 PIN DIAGRAM (VIEWED FROM TOP) 

TABLE 1-1: EQCO510 PIN DESCRIPTIONS TABLE
Pin Number Name Type Description

(TAB) GND Power
Connect to Ground. This pad should be connected to ground with in-pad 
vias. 

1 GND Power Connect to GND TAB directly.

2,3 SDAIp/SDAIn Differential Input USB Cable side differential serial input pair.

4 VCCA Power Connect to +1.2V of power supply.

5 PLLA1 Power Connect to +1.2V of power supply through a ferrite bead.

6 PLLA2 Power Connect to PLLA1 through a capacitor.

7 TSC Digital Input
Test Select Channel input. This pin selects the channel (A or B) that the 
TSI and LOM pins are associated with, High = Chan A, Low = Chan B. 

8,9 SDAOp/SDAOn Differential Output PCB side differential serial output pair.

10 TSI Analog Input
Test Signal Integrity input for channel A or channel B (selected by TSC 
pin). This pin has a weak internal pull down (20 k) so it can be left 
unconnected if not used. 

11 LOM Digital Output
Low Margin. A low to high pulse indicates when a bit error is detected on 
channel A or channel B (selected by TSC pin). 

12,13 SDBIp/SDBIn Differential Input PCB side differential serial input pair.

14 VCCB Power Connect to +1.2V of power supply.

15 PLLB1 Power Connect to +1.2V of power supply through a ferrite bead. 

16 PLLB2 Power Connect to PLLB1 through a capacitor.

17 DNC - Do Not Connect. The pin must be left floating externally.

18,19 SDBOp/SDBOn Differential Output USB Cable side differential serial output pair.

20 TEST0 Input Tie directly to GND.
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2.0 BASIC APPLICATION INFORMATION

The EQCO510 is a USB Reclocker/Redriver intended to increase the cable distances of USB 3.2 SuperSpeed ports in
automotive environments. A typical EQCO510 Link Set-up is shown in Figure 2-1 along with an internal block diagram
showing pin connections in Figure 2-2.  

FIGURE 2-1: TYPICAL EQCO510 LINK SET_UP

FIGURE 2-2: EQCO510 BLOCK DIAGRAM SHOWING PIN CONNECTIONS

Note: The EQCO510 has two sides: the Cable side, which is typically routed to a cable
connector, and the PCB side which is typically routed on a PCB to an IC. The
cores in each direction are identical and each can drive cable or PCB traces.  
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3.0 PACKAGING INFORMATION

3.1 Package Drawings  
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For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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20-Lead Plastic Quad Flat, No Lead Package (6N,6NX) - 4x4x1.0 mm Body [VQFN]
Wettable Flanks (Stepped), 0.40 mm Terminal Length
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Microchip Technology Drawing  C04-402E Sheet 2 of 2

20-Lead Plastic Quad Flat, No Lead Package (6N,6NX) - 4x4x1.0 mm Body [VQFN]

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Note:

Wettable Flanks (Stepped), 0.40 mm Terminal Length

REF: Reference Dimension, usually without tolerance, for information purposes only.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated
3. Dimensioning and tolerancing per ASME Y14.5M

Notes:
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THE MICROCHIP WEB SITE

Microchip provides online support via our WWW site at
www.microchip.com. This website is used as a means to
make files and information easily available to customers.
Accessible by using your favorite Internet browser, the
website contains the following information:

• Product Support – Data sheets and errata, 
application notes and sample programs, design 
resources, user’s guides and hardware support 
documents, latest software releases and archived 
software

• General Technical Support – Frequently Asked 
Questions (FAQ), technical support requests, online 
discussion groups, Microchip consultant program 
member listing

• Business of Microchip – Product selector and 
ordering guides, latest Microchip press releases, 
listing of seminars and events, listings of Microchip 
sales offices, distributors and factory 
representatives

CUSTOMER CHANGE NOTIFICATION 
SERVICE

Microchip’s customer notification service helps keep
customers current on Microchip products. Subscribers
will receive e-mail notification whenever there are
changes, updates, revisions or errata related to a
specified product family or development tool of interest.

To register, access the Microchip website at
www.microchip.com. Under “Support”, click on
“Customer Change Notification” and follow the
registration instructions.

CUSTOMER SUPPORT

Users of Microchip products can receive assistance
through several channels:

• Distributor or Representative
• Local Sales Office
• Field Application Engineer (FAE)
• Technical Support

Customers should contact their distributor, representative
or Field Application Engineer (FAE) for support. Local
sales offices are also available to help customers. A
listing of sales offices and locations is included in the back
of this document.

Technical support is available through the website at:
http://microchip.com/support
 2023 Microchip Technology Inc. DS60001591E - page 7
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This publication and the information herein may be used only
with Microchip products, including to design, test, and integrate
Microchip products with your application. Use of this informa-
tion in any other manner violates these terms. Information
regarding device applications is provided only for your conve-
nience and may be superseded by updates. It is your responsi-
bility to ensure that your application meets with your
specifications. Contact your local Microchip sales office for
additional support or, obtain additional support at https://
www.microchip.com/en-us/support/design-help/client-support-
services.

THIS INFORMATION IS PROVIDED BY MICROCHIP "AS IS".
MICROCHIP MAKES NO REPRESENTATIONS OR WAR-
RANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED,
WRITTEN OR ORAL, STATUTORY OR OTHERWISE,
RELATED TO THE INFORMATION INCLUDING BUT NOT
LIMITED TO ANY IMPLIED WARRANTIES OF NON-
INFRINGEMENT, MERCHANTABILITY, AND FITNESS FOR A
PARTICULAR PURPOSE, OR WARRANTIES RELATED TO
ITS CONDITION, QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDI-
RECT, SPECIAL, PUNITIVE, INCIDENTAL, OR CONSE-
QUENTIAL LOSS, DAMAGE, COST, OR EXPENSE OF ANY
KIND WHATSOEVER RELATED TO THE INFORMATION OR
ITS USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS
BEEN ADVISED OF THE POSSIBILITY OR THE DAMAGES
ARE FORESEEABLE. TO THE FULLEST EXTENT
ALLOWED BY LAW, MICROCHIP'S TOTAL LIABILITY ON
ALL CLAIMS IN ANY WAY RELATED TO THE INFORMATION
OR ITS USE WILL NOT EXCEED THE AMOUNT OF FEES, IF
ANY, THAT YOU HAVE PAID DIRECTLY TO MICROCHIP
FOR THE INFORMATION. 

Use of Microchip devices in life support and/or safety applica-
tions is entirely at the buyer's risk, and the buyer agrees to
defend, indemnify and hold harmless Microchip from any and
all damages, claims, suits, or expenses resulting from such
use. No licenses are conveyed, implicitly or otherwise, under
any Microchip intellectual property rights unless otherwise
stated.

Note the following details of the code protection feature on Microchip products:

• Microchip products meet the specifications contained in their particular Microchip Data Sheet.

• Microchip believes that its family of products is secure when used in the intended manner, within operating specifications, and 
under normal conditions.

• Microchip values and aggressively protects its intellectual property rights. Attempts to breach the code protection features of 
Microchip product is strictly prohibited and may violate the Digital Millennium Copyright Act.

• Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its code. Code protection does not 
mean that we are guaranteeing the product is "unbreakable" Code protection is constantly evolving. Microchip is committed to 
continuously improving the code protection features of our products
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