archive.org

AFFIDAVIT OF NATHANIEL E FRANK-WHITE

1. Tam a Records Request Processor at the Internet Archive. I make this declaration
of my own personal knowledge.

2. The Internet Archive is a website that provides access to a digital library of Internet
sites and other cultural artifacts in digital form. Like a paper library, we provide
free access to researchers, historians, scholars, and the general public. The Internet
Archive has partnered with and receives support from various institutions,
including the Library of Congress.

3. The Internet Archive has created a service known as the Wayback Machine. The
Wayback Machine makes it possible to browse more than 450 billion pages stored
in the Internet Archive's web archive. Visitors to the Wayback Machine can search
archives by URL (i.e., a website address). If archived records for a URL are
available, the visitor will be presented with a display of available dates. The visitor
may select one of those dates, and begin browsing an archived version of the Web.
Links on archived files in the Wayback Machine point to other archived files
(whether HTML pages or other file types), if any are found for the URL indicated
by a given link. For instance, the Wayback Machine is designed such that when a
visitor clicks on a hyperlink on an archived page that points to another URL, the
visitor will be served the archived file found for the hyperlink’s URL with the
closest available date to the initial file containing the hyperlink.

4. The archived data made viewable and browsable by the Wayback Machine is
obtained by use of web archiving software that automatically stores copies of files
available via the Internet, each file preserved as it existed at a particular point in
time.

5. The Internet Archive assigns a URL on its site to the archived files in the format
http://web.archive.org/web/[ Year in yyyy][Month in mm][Day in dd][Time code in
hh:mm:ss]/[Archived URL] aka an “extended URL”. Thus, the extended URL
http://web.archive.org/web/19970126045828/http://www.archive.org/ would be the
URL for the record of the Internet Archive home page HTML file
(http://www.archive.org/) archived on January 26, 1997 at 4:58 a.m. and 28
seconds (1997/01/26 at 04:58:28). The date indicated by an extended URL applies
to a preserved instance of a file for a given URL, but not necessarily to any other
files linked therein. Thus, in the case of a page constituted by a primary HTML file
and other separate files (e.g., files with images, audio, multimedia, design
elements, or other embedded content) linked within that primary HTML file, the
primary HTML file and the other files will each have their own respective extended
URLSs and may not have been archived on the same dates.

6. Attached hereto as Exhibit A are true and accurate copies of screenshots of the
Internet Archive's records of the archived files for the URLSs and the dates specified
in the attached coversheet of each printout.
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archive.org

7. Attached hereto as Exhibit B are true and accurate copies of the Internet Archive's
records of the archived files for the URLs and the dates specified in the following

table.

Folder

URL

001

https://web.archive.org/web/20040417091747 /http://www .netchip.com
Nibrary/spec/1080spec06.pdf

002

https://web.archive.org/web/20101230133512/http://www.fairchildse
mi.com/ds/FS/FSUSB63.pdf

8. Ideclare under penalty of perjury that the foregoing is true and correct.

DATE:

08/31/2023 n” [?-W_wm

Nathaniel E Frank-White

Please see attached
All Purpose
Jurat form

for additional
Notary Events
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https://web.archive.org/web/20110228014925/http://www.intechweb.org/subject/engineering/automotive-
industry
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https://web.archive.org/web/20110228104948/http://www.intechopen.com:80/books/show/title/new-trends-
and-developments-in-automotive-system-engineering
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https://web.archive.org/web/20070826063456/http://www.epn-
online.com:80/topProduct/liste/cat/Digital+1Cs/subCat/ASICs%2C+ASSPs+and+Gate+Arrays
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https://web.archive.org/web/20111112082401/http://www.epn-online.com:80/page/36489/usb-in-
automotive----- no-longer-just-for-pcs.html
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https://web.archive.org/web/20111213225946/http://www.epn-online.com/page/36489/usb-in-automotive--
---no-longer-just-for-pcs.html
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https://web.archive.org/web/20120707153447/http://www.cypress.com/?rID=14608
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https://web.archive.org/web/20001021112224/http://www.netchip.com/library/datasheet.htm
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https://web.archive.org/web/20000619032006/http://www.netchip.com/products/turboconnect.htm
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Specification

NET1080 USB TurboCONNECT

This document contains material that is confidential to NetChip. Reproduction without the express written consent
of NetChip is prohibited. All reasonable attempts were made to ensure the contents of this document are accurate;
however no liability, expressed or implied is guaranteed. NetChip reserves the right to modify this document, without

notification, at any time.

Revision History

Revision I ssue Date Comments

0.1 February 16, 1999 NET1080 Initial Draft Specification Proposal
0.2 April 22, 1999 New Updates

0.3 May 4, 1999 Register, Pin Changes

0.4 June 23, 1999 Pin Changes

0.5 November 8, 1999 Additional Pin Changes, Typo Fixes

0.6 January 31, 2000 Removing 12C EEPROM section
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Specification NET1080 USB TurboCONNECT
NET1080 USB TurboCONNECT
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Specification NET1080 USB TurboCONNECT

1 Highlights

1.1 Introduction

The NetChip USB TurboCONNECT provides asingle chip solution for connecting two USB Hosts. No external
microprocessor is needed. The Netchip USB TurboCONNECT offers aquick and easy solution for host-to-host
communications at speed equivalent to an Ethernet 10BT connection. Users can now network two or more Universal
Serial Bus (USB) computers through standard Plug & Play technol ogy without adding network cards.

1.2 Features

1.2.1 General Features

Single-Chip USB Host-to-Host Connection

Low Power CMOS in 48-pin PQFP Package

Supports 100 mA low power USB Specification

Supports 500 mA suspend current USB Specification

6 MHz crystal oscillator with internal PLL.

Microwire™ EEPROM interface

Datatransfer rate of 5 Mbps or greater

256 Byte FIFO per direction for data transfer

Automatic retry of failed packets

Low latency packet forwarding (minimum of 2.6 microseconds)

1.2.2 USB Features

USB Specification Version 1.1 Compliant
Supports Full-Speed USB Bandwidth of 12 Mbps
Status Reporting through USB Interrupt Endpoints

1.3 Overview

The NET1080 USB TurboCONNECT allows two Hosts to communicate with each other simultaneously. It consists of
two SIEsto interface to two Hosts, bi-directional FIFOs, and an EEPROM interface. The EEPROM interfaceis
provided to initialize the NET1080 with parameters necessary for enumeration of the device. Parameters|oaded from
the serial device include the Manufacturer 1D, Product ID, Revision Number, Maximum Power fields, and USB control
bits, aswell as optional string descriptors. For maximum data throughput, the NET 1080 provides a 256 byte FIFO per
direction for datatransfer. Other endpointsthat are provided are apair of CONTROL endpoints that support the USB
standard requests and vendor specific requests, apair of status endpoints that report the number of bytesin the next
available packet. The NET 1080 has the capability to enter low-power suspend as required by the USB specification.
When enabled, it can perform a device remote wakeup on either port when data becomes available.

©NetChip Technology, Inc., 1999
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1.4 NET1080 Block Diagram

CORE LOGIC
+

DPA 2 2 DPB
¢ 4 B /\—[\ (2)ZSGBITEFIFOS /\—[\ SE |l Z 3 o

DMA
(2) 8 BYTE MAILBOX
REGISTERS
EESK =
EECS = EEPROM - XIN
EEDATA <& ) CONTROLLER PLL » XOUT
3
INITSEL[2:0]
15 NET1080 System Block Diagram
XIN EESK ——»
L ! EECS —p»
— EEPROM
L <¢— EEDATA —p»|
XOUT —
NET1080
v l TurboCONNECT
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To Computer A —— —1— To Computer B
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Specification NET1080 USB TurboCONNECT

Changes from Rev 1 to Rev 2
The following changes were made to the NET 1080 from Revision 1 to Revision 2:

1

2.

&~ w

Power Control: Revision 1 derives power only from the A port if both ports are powered. Revision 2 derives
power from both ports unless one port is suspended, in which case it derives power from the other port.

OUT NAKswhen other port is disconnected (erratum 630-0102-0103): Revision 1 NAKs OUT packetsif the other
port is disconnected causing packetsto back up in the host driver. Revision 2 accepts (ACKSs) packetsif the
other side is disconnected, but silently discards the packets.

Fixed Get Status failures on endpoints 1, 2, 82, and 83 (erratum 630-0102-0101).

Fixed Non-endpoint O traffic interfering with control protocol (erratum 630-0102-0102).

Changed LED agorithmto flash on for 255 milliseconds when CONFIGURED, and flash on for 32 milliseconds
when dataistransferred to the other port.

Added TTL_LED for each port. TTL_LED flashes on for 32 milliseconds whenever a packet on the port is
discarded dueto Time-To-Live expiration.
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Specification NET1080 USB TurboCONNECT

2 Pin Connection Diagram
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Specification
3 Pin Description

3.1 Table 3-1: Pin Types

Pin Type Description

| Input

O Output

110 Bi-Directional (with Tri-State)

S Schmitt Trigger

TS Tri-State

TP Totem Pole

oD Open Drain

PD1 50KW Internal Pull-Down Resistor
PU1 50KW Internal Pull-Up Resistor
PD2 100KW Internal Pull-Down Resistor
PU2 100KW Internal Pull-Up Resistor
# Active Low

3.2 Table 3-2: Pin Descriptions

NET1080 USB TurboCONNECT

Signal Name Pin Type Description

EECS (MicroWire) 3 O, TP, 2mA EEPROM Chip Select
EESK (MicroWire) 2 O, TP, 2mA EEPROM Clock
EEDATA (MicroWire) | 1 1/0, TS, S, 2mA, PU2 | EEPROM Read/Write

INITSELO 39 | Initialization Select Bit 0. Select source of register initialization data.
INITSEL1 38 | Initialization Select Bit 1. Select source of register initialization data.
INITSEL2 37 | Initialization Select Bit 2. Select source of register initialization data.
Bit
210 Source
000 MicroWire EEPROM (93C$46, 93CS06)
001 MicroWire EEPROM (93CS56, 93CS66)
010 Reserved
011 Reserved
100 Reseved
101 Reseved
110 Reseved
111 Reserved
RESET# 5 I, S, PUL Reset. Connect to power-on reset.
DMA 43 110 USB Data Port A. DPA and DMA are differential data signals of the

USB dataport A. A 27 ohm series resistor between DMA and the
USB connector is required to meet the USB impedance requirements.
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DPA 42 110 USB Data Port A. DPA and DMA are differential data signals of the
USB data port A. An external 1.5 KW resistor must be connected
from DPA to DPPULLA. This pull-up resistor indicates to the Host
or upstream hub that a full-speed device is connected to the USB. A
27 ohm seriesresistor between DPA and the USB connector is
required to meet the USB impedance requirements.

DMB 19 110 USB Data Port B. DPB and DMB are differential data signals of the
USB data port B. A 27 ohm series resistor between DMB and the
USB connector is required to meet the USB impedance requirements.

DPB 18 110 USB Data Port B. DPB and DMB are differential data signals of the
USB data port B. An external 1.5 KW resistor must be connected from
DPB to DPPULLB. This pull-up resistor indicates to the Host or
upstream hub that a full-speed device is connected to the USB. A 27
ohm series resistor between DPB and the USB connector is required to
meet the USB impedance requirements.

TESTOUT 29 O, TS Test Output. For manufacturing test purposes. Leave unconnected.

TEST 30 I, PD1 Test Mode. Set to 0 or leave unconnected.

XIN 35 | 6 MHz Oscillator Input. Connect to 6 MHz crystal.

XOuT 34 (0] 6 MHz Oscillator Output. Connect to 6 MHz. The oscillator stops
when the USB Host suspends the device.

TSTCLK 32 |, PD2 PLL Test Clock. Set to O or leave unconnected if theinternal PLL is
enabled. If theinternal PLL is disabled, input an external 48 MHz
signal.

TSTPLL 24 I, PD1 PLL Test Enable. For manufacturing test purposes. Setto O or leave
unconnected.

PLLEN 23 | PLL Enable. Setto1toenabletheinternal PLL. Setto Oto disable

theinternal PLL. In this case, an external 48 MHz signal must be
applied to the TSTCLK input.

VBUSA 44 I, PD2 USB Port A power (+5V).

VBUSB 20 I, PD2 USB Port A power (+5V).

DPPULLA 411 O, TS 12mA DPA Pull-up. This active high output provides the VCC for the DPA
pull-up resister.

DPPULLB 17 O, TS 12mA DPB Pull-up. This active high output provides the VCC for the DPB
pull-up resister.

LEDA# 6 O, TS, 12mA, PU2 LED A Control. Activelow output to control the A host side LED.

LEDB# 7 O, TS, 12 mA, PU2 LED B Control. Active low output to control the B host side LED.

TTL_LEDA# 4 O, TS, 12 mA, PU2 Time-To-LiveLED A Control. Activelow output to control the A
host side TTL LED.

TTL_LEDB# 8 O, TS, 12 mA, PU2 Time-To-Live LED B Control. Activelow output to control the B
host side TTL LED.

REGA 9 O, 0D, 6 mA Regulator A Control. Active high open drain output to control the
A host side regulator.

REGA# 10 O, TP,6 mA Regulator A Control. Active low output to control the A host side
regulator.

REGB 11 O, 0D, 6 mA Regulator B Control. Active high open drain output to control the B
host side regulator.

REGB# 12 O, TP,6 mA Regulator B Control. Active low output to control the B host side
regulator.

VDDPLL 25 Pwr PLL Supply Voltage. VDDPLL = 3.3V

VSSPLL 27 Gnd PLL Supply Voltage. VSSPLL = GND
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VDD 14,36,47 | Pwr Supply Voltage. VDD = 3.3 volts.
VSS 15,33,47 | Gnd Ground.
NC 13, 16, - No Connect. Do not connect these pins.
21, 22,
26, 28,
31, 40,
45, 48
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4 Functional Description

4.1 Start-Up

Beforethe NET 1080 isready to transfer data between two USB Hosts, asequence of operations must occur
involving the NET 1080, the USB driver, and the TurboCONNECT drivers. First, the NET1080 reads required USB
parameters from the external serial memory device. Next, the USB driver must enumerate the NET1080 on both sides.
Finally, the TurboCONNECT driver configures the NET 1080 with the correct parameters.

4.1.1 Reading from Initialization Device

When the NET 1080 first comes out of areset applied at its RESET# input, it reads various parameters required by the
USB Host from an external serial memory. The NET1080 generates all signals necessary to read the datafrom the
serial memory. Until thisdatais read, the NET1080 will respond to Host requests for a configuration descriptor or
device descriptor withaNAK. If no valid serial memory deviceisinstalled, then the default values are used.

4.1.2 Enumeration and Configuration by the Host PC

USB defines a set of descriptor requests that are part of the enumeration process. The NET 1080 respondsto these
reguests automatically. When enumeration is complete, control of the NET1080 is passed to the TurboCONNECT
driver.

As part of the enumeration process, the USB Host issues a Get Device Descriptor request. The NET 1080 responds
with the descriptor shown in section 7.1.4. Some of the values, such as the Manufacturer 1D and Product ID, may
come from the optional serial EEPROM. This Manufacturer ID and Product ID alow the Host to associate the
manufacturer-supplied TurboCONNECT driver with the NET1080. The TurboCONNECT driver then finishes
initializing the NET1080.

4.2 Initialization Interface

The NET1080 initialization must be completed before the NET 1080 will respond to the Device Descriptor requests
from the Host. Thetable below liststhe different values of the INITSEL bitsthat are used to select various
EEPROMSs.

INITSEL Sour ce
0 Microwire™ EEPROM (93CS06, 93CS46)
1 Microwire™ EEPROM (93CS56, 93CS66)
2-7 Reserved

421 MicroWire EEPROMs

The NET 1080 supportsinitialization and read/write operations to the following MicroWire EEPROMSs:
93C06L — 16 16-bit words (256 bits), CMOS, Low Voltage (2.7V to 4.5V)
93C46L — 64 16-bit words (1 Khits), CMOS, Low Voltage (2.7V to 4.5V)
93CH6L — 128 16-hit words (2 Khits), CMOS, Low Voltage (2.7V to 4.5V)
93C66L — 256 16-bit words (4 Khits), CMOS, Low Voltage (2.7V to 4.5V)

Each of these devices has a4-wire Microwire™ serial interface. The NET 1080 supports a 3-wire implementation of
thisinterfacein which the EEPROM DI pinis connected to the NET1080 EEDATA pin, and the EEPROM DO pinis
connected to the EEPROM EEDI pin through a 33 ohm resistor.

After reset isinactive, the INITSEL bits are sampled to determine the source of theinitialization information. If
INITSEL[2:0] isO or 1, the NET1080 will determineif anon-blank Microwire EEPROM is connected. If no EEPROM is
detected, or the deviceis blank (first word is FFFF), then the default register values will be reported to the Host PC.
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Otherwise, the following required fields from Table 3-1 below are loaded into the NET1080 from the EEPROM. These
required fields are reported in the Device and Configuration descriptors during USB device enumeration. |nformation
must be stored in the EEPROM as 16-bit words. For string descriptors, bits 7:0 of an EEPROM word are returned to
the Host first, followed by bits 15:8.

Table4-1: Required MicroWire Serial EEPROM Fields

Word Contents Default Value
Index
0 Manufacturer 1D. Thisfield is reported to the Host PC in the USB device descriptor’s 0525h
“Manufacturer ID” field during enumeration.
1 Product I1D. Thisfield is reported to the Host PC in the USB device descriptor’s “Product | 1080h
ID” field during enumeration.
2 Release Number. Thisfield is reported to the Host PC in the USB device descriptor’s 0200h
“Release Number” field during enumeration.
3 Max Power. Thisfield is reported to the Host PC in the USB configuration descriptor’s 0032h

“Max Power” field during enumeration. It is reported in units of 2mA. Thisfield should
reflect the maximum current drawn by the TurboCONNECT from the USB power pins.

4 USB Features. Thisfield contains several control hits that are reported to the Host PC in | 0013h
the USB device descriptor and configuration descriptor. See USB Control Register for
details.
5 Interrupt Polling Rate. Thisfield determines the rate at which the interrupt endpoints 0001h
are polled by the Host.
6 (bits 15:8) | LanguageID String Start Index. 0000h
6 (bits 7:0) Manufacturer String Start Index. 0000h
7 (bits 15:8) | Product String Start Index. 0000h
7 (bits 7:0) Serial Number String Start Index. 0000h

In addition, if any “String Enable” fields are set in the USB Control Register, the fields in Table 4-2 must be defined.
Table4-2: Additional MicroWire Serial EEPROM Fieldsfor String Descriptors

Word Index | Contents
8-9h Reserved. Write these words as a zero.
Ah-FFh Available. Thisrange of the serial EPROM is available for defining string descriptors.

If no string descriptors are used, the EEPROM image may be as short as 8 words (to provide the required fields to the
Host PC). With string descriptors, the EEPROM can end at the end of the last string descriptor’ s definition. Since the
string start index fields are only 8-bits, the beginning address of the last string in the EEPROM can’t have a starting
word address greater than 255.

The MicroWire EEPROM s can also be accessed from either Host using Vendor Specific commands to endpoint O.
Only one 16-bit word can be read or written for each Vendor Specific command. See sections6.3 and 6.4.

For an EEPROM write, the Host issues a Vendor Specific Host to Device request to endpoint 0. The EEPROM word
location is passed in the windex field of the Setup packet, and the 16-bit write datais passed in the wValuefield of the
Setup packet. Further attempts to access the EEPROM result in a NAK handshake until the write cycle has
completed.

For an EEPROM read, the Host issues a Vendor Specific Device to Host request to endpoint 0. The EEPROM word
location is passed in the windex field of the Setup packet. The associated IN tokens are NAKed until the data has
been read from the EEPROM. A 2-byte packet containing the EEPROM read dataisthen returned to the host.
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4.3 USB Interface

Theinterface from the NET 1080 to USB allows two Hosts to pass data between them. Each USB port on the NET1080
has the following endpoints.

4.3.1 Default Control Endpoint (Endpoint 00h)

Endpoint 0 isabi-directional USB control endpoint which processes 8-byte packets to/from the Host PC. Each packet
is decoded and USB control read and write ‘ requests’ are handled automatically. Endpoint O supports the required
USB protocol read and write regquests (e.g. descriptor reads), aswell as vendor-specific extensions. The vendor-
specific extensions provide the capability to read and write internal registers.

4.3.2 Data OUT Endpoint (Endpoint 01h)

Endpoint 01hisaUSB bulk OUT endpoint that accepts packets up to 64 bytesin length. Datareceived from a Host
on this endpoint istransferred to a 256 byte FIFO that is connected to the Data IN Endpoint on the opposite USB
port. When dataistransferred to the other port, the LED for this port isturned on for a minimum of 32 milliseconds.
Up to three compl ete packets can be in the FIFO at any time

4.3.3 Data IN Endpoint (Endpoint 81h)
Endpoint 81hisaUSB bulk IN endpoint that transmits packets up to 64 bytesin length. Inresponseto an IN token

from the Host, datais read from a 256 byte FIFO that is connected to the Data OUT Endpoint on the opposite USB
port, and isreturned to the Host.

4.3.4 Mailbox OUT Endpoint (Endpoint 02h)

Endpoint 02h isaUSB bulk OUT endpoint that accepts packets up to 16 bytesin length. Datareceived from a Host
on thisendpoint istransferred to an 8 byte IN Mailbox Endpoint on the opposite USB port. If the IN Mailbox of the
other port is already busy, this endpoint returnsaNAK handshake.

4.3.5 Mailbox IN Endpoint (Endpoint 82h)

Endpoint 82hisaUSB interrupt IN endpoint that transmits the 8 bytes of IN Mailbox data. If no datais available, this
endpoint returns aNAK handshake.

4.3.6 Status Endpoint (Endpoint 83h)

Endpoint 83hisaUSB interrupt IN endpoint that reports the current number of bytes available in the next packet on
the DataIN endpoint. If there are no packets available, the endpoint returnsaNAK handshake. If thereisazero-
length packet available, this endpoint returns 0.

4.4 Suspend Mode

When thereis athree-millisecond period of inactivity on the USB, the USB specification requires a device to enter
into alow-power suspended state. Whilein this state the device may not draw more than 500 nA of current from the
USB connector’ s power pins. To facilitate this, the NET1080 automatically enters the suspend state after detecting
the three millisecond period of inactivity. The NET1080 goesinto suspend after detecting the suspend condition on
both USB ports. If only one port is suspended, the NET 1080 draws power from the other port.

In the suspended state, the NET1080’ s oscillator shuts down, and most output pins are tri-stated to conserve power
(see section 3, Pin Description).

If the host has enabled Device Remote Wakeup, the NET 1080 will wake up the suspended host when there is data
availableonits DataIN endpoint The NET1080 leaves suspend mode when a Host initiated wake-up is detected.
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45 Root Port Reset

If the SIE in the NET1080 detects a single-ended zero on the root port for greater than 2.5 microseconds, it is
interpreted as aroot port reset. The following resources are reset for that port:

SIE

USB state machines

USB Address Register isset to 0

4.6 NET1080 Power Configuration

The USB specification defines both bus-powered and self-powered devices. A bus-powered device is a peripheral
that derives all of its power from the upstream USB connector, while a self-powered device has an external power
supply. The NET1080 is alow power bus-powered peripheral. It drawsits power from either USB Port A or Port B, or
both ports.

The USB specification specifies the following requirements for maximum current draw:
A peripheral not configured by the Host may draw only 100 mA from the USB power pins.
A configured low-power device may not draw more than 100 mA from the USB connector’ s power pins.
In suspend mode, the peripheral may not draw more than 500 nA from the USB connector’ s power pins

The NET1080 meets all of these specifications. It is designed to be used as a bus-powered device.
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5 Register Descriptions

The NET1080 contains a 16 x 16-bit local register space that can be accessed by either Host over USB using Vendor
Specific commands to Endpoint 0. When the NET1080 receives a RESET signal from the RESET# pin or from a USB
RESET command, the registers are set to their default values.

Writes to reserved registers are ignored, and reads from reserved registers return avalue of 0. For compatibility with
future revisions, unused bits within aregister should always be written with a zero.

USB Register Description

These registers determine some of the values reported in USB device and configuration descriptors retumed to the
Hosts. The valuesin the registers may be changed by theinitialization interface before a descriptor is returned to the
Host. See Section 4.2.

5.1.1 USB Register Summary

Address Register Register Description

Range

Oh MFGID USB Manufacturer ID Field

1h PRODID Product ID Field

2h RELNUM Device release number

3h MAXPWR Maximum USB power used

4h USBCTL USB control

5h INTPOLL Interrupt Polling rate

6h STRINDEX1 USB String Index 1 (Language ID, Manufacturer)
7h STRINDEX?2 USB String Index 2 (Product, Serial Number)
8h-Fh Reserved

10h TTL Timeto Live

11h STATUS Status Register

12h-1Eh Reserved

1Fh CHIPREV Current Silicon Revision

5.1.2 (Address Oh; MFGID) Manufacturer 1D

Bits | Description Read | Write Default
Value
15.0 USB Manufacturer ID. Thisregister determines the Manufacturer ID duringa‘Get | Yes Yes 0525h
Device Descriptor’ request (assigned by USB-IF).

5.1.3 (Address 1h; PRODID) Product ID

Bits | Description Read | Write Default
Value
15:.0 Product ID. Thisregister determines the Product ID during a“‘Get Device Yes Yes 1080h
Descriptor’ reguest.
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5.1.4 (Address 2h; RELNUM) Release Number
Bits | Description Read | Write Default
Value
15:0 | Release Number. Thisregister determines the device release number during a‘ Get Yes Yes REL
Device Descriptor’ request. NUM

Note: RELNUM isthe silicon revision, encoded as a4-digit BCD value. The value of RELNUM for thefirst release of
the chip is0100h. The least-significant two digits areincremented for mask changes, and the most-significant two

digitsincrement for major revisions. Thisvalue can be changed by the EEPROM to implement an application release
number.

5.1.5 (Address 3h; MAXPWR) Maximum Power

Bits | Description Read | Write Default
Value
15:8 Reserved. Yes No 0
7.0 Maximum Power. This register determines the maximum USB power duringa“‘Get | Yes Yes 32h
Configuration Descriptor’ request. Power is reported in units of 2 mA.
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5.1.6

(Address 4h; USBCTL) USB Control Register

NET1080 USB TurboCONNECT

Bits

Description

Read

Write

Default
Value

15:13

Reserved

Yes

No

12

Language ID String Enable. If set, alanguage string ID is programmed into the
EEPROM. The location of the language string is specified by the “L anguage String
Start Index” bytein the serial EEPROM. If clear, the response to a Language ID String
read is determined by the String Default Enable bit.

Yes

Yes

11

Manufacturer String Enable. If set, amanufacturer’ s string is programmed into the
EEPROM. The location of the manufacturer’s string is specified by the “Manufactur er
String Start Index” bytein the serial EEPROM. If clear, the responseto a
Manufacturer String read is determined by the String Default Enable bit.

Yes

Yes

10

Product String Enable. If set, aproduct string is programmed into the EEPROM. The
location of the product string in the EEPROM is specified by the “Product String Start
Index” bytein the seridl EEPROM. If clear, the response to a Product String language
ID string read is determined by the String Default Enable bit.

Yes

Yes

Serial Number String Enable. If set, aserial number string is programmed into the
EEPROM. The location of the serial number string is specified by the “Serial Number
String Start Index” bytein the seriall EEPROM. If clear, the response to alanguage ID
string read is determined by the String Default Enable bit.

Yes

Yes

String Default Enable. If set, default strings are returned to the Host if the
corresponding String Enable (bits 12:9) is 0. If clear, astring isreturned only if the
corresponding String Enable (bits 12:9) is 1.

No

Yes

Reserved

Yes

No

Flush Other. This bit flushes the Data IN FIFO for other port. This bit is self-clearing.
When this bit is programmed from the EEPROM, it refers to the B port.

Yes
Flush

Flush This. This bit flushes the Data IN FIFO for this port. This bit is self-clearing.
When this bit is programmed from the EEPROM, it refersto the A port.

Yes/
Flush

Disconnect Other Port. Writing a1 to this bit causes the DP Pull-up resistor not to be
driven high, thus smulating a disconnect on the other USB Port. The port will stay
disconnected until thisbit is cleared. When programmed from the EEPROM, this bit
refersto the B port.

Yes

Yes

Disconnect This Port. Writing a1 to this bit causes the DP Pull-up resistor not to be
driven high, thus simulating a disconnect on thisUSB Port. This bit clear itself after a
500-millisecond delay, and the port will automatically re-connect. When programmed
from the EEPROM, this bit refers to the A port, and it will not clear itself after 500
milliseconds.

Yes

517

(Address 5h; INTPOLL) Interrupt Polling Interval Register

Bits

Description

Read

Write

Default
Value

15:8

Interrupt Palling Interval Register for Endpoint 83h. Thisregister specifiesthe
interrupt polling interval in milliseconds for the Status Endpoint 83h. It isreturned asthe
last byte of the Status Endpoint descriptor when the Get Configuration Descriptor
request isissued.

Yes

Yes

1
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7.0 Interrupt Polling Interval Register for Endpoint 82h. Thisregister specifiesthe Yes Yes 64h
interrupt polling interval in milliseconds for the Mailbox Endpoint 82h. It isreturned as
the last byte of the Mailbox Endpoint descriptor when the Get Configuration Descriptor
request isissued.

5.1.8 (Address 6h; STRINDEX1) String Index 1

Bits | Description Read | Write | Default
Value
15:8 | LanguageID String Index. Thisfield determines the EEPROM starting word address Yes Yes 0
of the Language ID string.
7.0 Manufacturer String Index. Thisfield determines the EEPROM starting word address Yes Yes 0

of the Manufacturer string.

5.1.9 (Address 7h; STRINDEX?2) String Index 2

Bits | Description Read | Write | Default
Value
15:8 | Product String Index. Thisfield determines the EEPROM starting word address of the Yes Yes 0
Product string.
7.0 Serial Number String Index. Thisfield determines the EEPROM starting word address|  Yes Yes 0

of the Serial Number string.

5.1.10 (Address 10h; TTL) Time to Live

Bits | Description Read | Write | Default
Value
15:8 | Timeto Live Other Port. Thisfield determines how many milliseconds a packet will Yes Yes 0
stay in the Data FIFO on the other port beforeit isdiscarded. If set to 0, packets will
not be discarded.
7.0 Timeto Live ThisPort. Thisfield determines how many milliseconds a packet will stay| Yes Yes 0
in the Data FIFO on this port beforeit is discarded. If set to 0, packets will not be
discarded.

5.1.11 (Address 11h; STATUS) Status

Bits | Description Read | Write | Default
Value

15 Port A. Thisbit isset if read from the A port. Yes No 0

14 Connected Other Port. Thisbit indicates that the other side has connected Yes No 0

13 Suspended Other Port. This bit indicates that the other side has suspended. Yes No 0

12 Mailbox Data Available Other Port. Thishitissetif thereisdataavailableintheUSB| Yes No 0

Mailbox for the other port.

11:10 | Reserved. Yes No 0

9.8 Packets Available Other Port. Thisfield indicates the number of packets availablein Yes No 0
the Data FIFO of the other port.

7 Reserved. Yes No 1

6 Connected ThisPort. This bit indicates that this side has connected Yes No 0

5 Suspended This Port. This bit indicates that this side has suspended. Yes No 0

4 Mailbox Data Available This Port. Thishitissetif thereisdataavailableinthe USB Yes No 0

Mailbox for this port.
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32 Reserved. Yes No 0

1.0 Packets Available This Port. Thisfield indicates the number of packets availableinthe | Yes No 0

Data FIFO of this port.

5.1.12 (Address 1Fh; CHIPREV) NET1080 Silicon Revision

Bits | Description Read | Write | Default
Value

15:0 | NET 1080 Silicon Revision. Thisisthe Silicon Revision Number for the NET1080 Yes No RELNUM

Note: RELNUM isthe silicon revision, encoded as a4-digit BCD value. The value of RELNUM for the first rel ease of
the chip is0100h. The least-significant two digits are incremented for mask changes, and the most-significant two
digitsincrement for magjor revisions. Thisvalue cannot be changed.

©NetChip Technology, Inc., 1999
335 Pioneer Way, Mountain View, California 94041
TEL (650) 526-1490 FAX (650) 526-1494
http://www.netchip.com
Revision 0.5, November 8, 1999

Microchip Ex. 1062, p. 47
Microchip v. Aptiv

IPR2024-00494



Specification NET1080 USB TurboCONNECT

6 USB Vendor-Specific Device Requests (Endpoint 0)

Vendor specific requests to endpoint O are used to access the internal registers of the NET 1080 and to perform read
and write cyclesto the EEPROM. For register and EEPROM accesses, the windex determine the address. A
bRequest of 10h isused for register accesses, and a bRequest of 11h isused for EEPROM accesses.

6.1 Register Write

A vendor request to endpoint 0 is used to perform register writes. One 16-bit write can be performed for each
transfer. The datais not written to the target register until it has been determined that the USB transfer was
successful. Thetarget register addressis passed in bits 7:0 of the windex field of the Setup packet. Thewritedatais
passed in thewValuefield of the Setup packet. If the wLength field isnot 0, the endpoint will returna STALL
handshake. Theregister isnot actually written until the Status Phase of the vendor request has compl eted.

Setup Byte | Contents Description
0 BmRequestType Bit 7 = direction (0=0Out)
Bits 6:5 = type (2=vendor)
Bits 4:0 = Recipient (0 = device)
1 Brequest 10h = Register access
2 wValue (LSB) Write data (L SB)
3 wVaue (MSB) Write data (M SB)
4 windex (LSB) Register Address
5 wlndex (MSB) Reserved —set to 0
6 wLength (LSB) Number of bytesin Data Phase — must be 0
7 wLength (MSB) Reserved —set to 0

6.2 Register Read

A vendor request to endpoint O is used to perform register reads. One 16-bit read can be performed for each transfer.
Thetarget register addressis passed in bits 7:0 of the windex field of the Setup packet. If thewLengthfieldisnot 2,
the endpoint will return astall acknowledge.

Setup Byte | Contents Description
0 BmRequestType Bit 7 = direction (1=IN)
Bits 6:5 = type (2=vendor)
Bits 4:0 = Recipient (0 = device)
1 Brequest 10h = Register access
2 wValue (LSB) Reserved —set to 0
3 wValue (MSB) Reserved —set to 0
4 windex (LSB) Register Address
5 windex (M SB) Reserved —set to 0
6 wLength (LSB) Number of bytes to read, must be 2
7 wLength (MSB) Reserved —set to 0

Following is a description of the contents of the IN packet associated with this control read transfer.

Bytelndex | Contents
0 Register Read Data (L SB)
1 Register Read Data (M SB)
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6.3 EEPROM Write

A vendor request to endpoint 0 is used to perform EEPROM writes. One 16-bit write can be performed for each
transfer. The EEPROM word addressis passed in bits 9:0 of thewlndex field of the Setup packet. Thewrite datais
passed in the wVa ue field of the Setup packet. If thewLengthfield isnot 0, the endpoint returnsa STALL
handshake. Further accessesto endpoint O are NAK’ ed in the Status Phase until the write operation has compl eted.

Setup Byte | Contents Description
0 BmRequestType Bit 7 = direction (0=Out)
Bits 6:5 = type (2=vendor)
Bits 4:0 = Recipient (0 = device)
1 Brequest 11h = EEPROM access
2 wValue (LSB) Write data (L SB)
3 wValue (MSB) Write data (M SB)
4 windex (LSB) EEPROM word Address
5 windex (MSB) EEPROM word Address
6 wLength (LSB) Number of bytesin Data Phase — must be 0
7 wLength (MSB) Reserved —set to 0

6.4 EEPROM Read

A vendor request to endpoint 0 is used to perform EEPROM reads. One 16-bit read can be performed for each
transfer. The EEPROM word address is passed in hits 9:0 of the windex field of the Setup packet. If thewLengthfield
isnot 2, the endpoint will return astall acknowledge.

Setup Byte | Contents Description
0 BmRequestType Bit 7 = direction (1=IN)
Bits 6:5 = type (2=vendor)
Bits 4:0 = Recipient (0 = device)
1 Brequest 11h = EEPROM access
2 wVaue (LSB) Reserved —set to 0
3 wValue (MSB) Reserved —set to 0
4 windex (LSB) EEPROM word Address
5 wlndex (MSB) EEPROM word Address
6 wLength (LSB) Number of bytes to read, must be 2
7 wLength (MSB) Reserved —set to 0

Following is adescription of the contents of the IN packet associated with this control read transfer. IN tokens are
NAK’ed until two bytes have been read from the EEPROM.

Bytelndex | Contents
0 EEPROM Read Data (LSB)
1 EEPROM Read Data (MSB)

©NetChip Technology, Inc., 1999
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6.5 Manufacturer Test Mode

A vendor specific request can be used to set or clear the Timing Test Mode bit. Timing Test Mode is used during
silicon verification and should not be enabled during normal operation.

6.5.1 Device Clear Feature (Timing Test Mode)

NET1080 USB TurboCONNECT

Offset [ Number of | Description Default Value
Bytes
-- 0 Clear the selected device feature --
wValue = 80h --> Timing test mode (clears test bit)
wlndex ignored
wLength=0
6.5.2 Device Set Feature (Timing Test Mode)
Offset | Number of | Description Default Value
Bytes
- 0 Set the selected device feature -

wValue = 80h --> Timing test mode (sets test hit)
wlndex ignored
wLength=0

©NetChip Technology, Inc., 1999
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NET1080 USB TurboCONNECT

7 USB Standard Device Requests (Endpoint 0)

7.1 Control Read Transfers

7.1.1 Get Device Status

Offset | Number of | Description Default Value
Bytes
0 2 bits 15:2 = Reserved 0000h
bit 1 = Device Remote Wakeup enabled
bit0=0
7.1.2 Get Interface Status
Offset | Number of | Description Default Value
Bytes

0 2 bits 15:0 = Reserved 0000h

7.1.3 Get Endpoint 00h, 01h, 81h, 02h, 82h, 83h, 84h Status

Offset | Number of | Description Default Value

Bytes
0 2 bits 15:1 = Reserved 0000h
bit 0 = Endpoint is stalled
7.1.4 Get Device Descriptor (18 Bytes)
Offset | Number of | Description Default Value
Bytes

0 1 Length 12h

1 1 Type (device) 01h

2 2 USB Specification Release Number 0101h

4 1 Class Code FFh (Vendor Specific)

5 1 Sub Class Code 00h

6 1 Protocol 00h

7 1 Maximum Endpoint 0 Packet Size 08h

8 2 USB Manufacturer ID Vaue of MFGID register

10 2 Product ID Vaue of PRODID register

12 2 Device Release Number Vaue of RELNUM register

14 1 Index of string descriptor describing manufacturer 01h (if USBCTL Mfg. Srring
Enable= 1)
00h (if USBCTL Mfg. Srring
Enable = 0)

15 1 Index of string descriptor describing product 02h (if USBCTL Prod. Sring
Enable= 1)
00h (if USBCTL Prod. Sring
Enable = 0)

16 1 Index of string descriptor describing serial number 03h (if USBCTL Serial
Number String Enable = 1)
00h (if USBCTL Serial
Number String Enable = 0)

©NetChip Technology, Inc., 1999
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NET1080 USB TurboCONNECT

17

[ 1

| Number of configurations

| 01h

7.1.5 Get Configuration Descriptor (53 bytes)

Notethat all interface and endpoint descriptors are returned when this request isissued

Offset Number of Description Default Vaue
Bytes
Configuration Descriptor
0 1 Length 0%
1 1 Type (configuration) 02h
2 2 Total length returned for this configuration 0035h
4 1 Number of Interfaces 01h
5 1 Number of this configuration 01h
6 1 Index of string descriptor describing this configuration 00h
7 1 Attributes AOh
bit 7 = Reserved —must be 1
bit 6 = Self-powered
bit 5 = Remote Wakeup capability
bits 4:0 = Reserved —set to 0
8 1 Maximum USB power required (in 2 mA units) Vduein MAXPWR

register

Interface O Descriptor

0 1 Size of this descriptor in bytes 0%h
1 1 Type (interface) 04h
2 1 Number of thisinterface 00h
3 1 Alternate Interface 00h
4 1 Number of endpoints used by this interface (excluding endpoint 0) | 05h
5 1 Class Code FFh (Vendor Specific)
6 1 Sub Class Code 00h
7 1 Device Protocol 00h
8 1 Index of string descriptor describing thisinterface 00h
Endpoint 1 Descriptor
0 1 Size of this descriptor 07h
1 1 Descriptor Type (endpoint) 05h
2 1 Endpoint Address 01h

bit 7 = direction (1 =IN, 0=0UT)

bits 6:4 = reserved

bits 3:0 = endpoint number
3 1 Endpoint Attributes 02h

Bits 7:2 = reserved

Bits 1:0

00 = Control

01 = Isochronous

10 =Bulk

11 = Interrupt
4 2 Maximum packet size of this endpoint 0040h
6 1 Interval for polling endpoint (not used) 00h

©NetChip Technology, Inc., 1999
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NET1080 USB TurboCONNECT

Endpoint 81h Descriptor

0 1

Size of this descriptor

07h

1 1

Descriptor Type (endpoint)

05h

2 1

Endpoint Address

bit 7 = direction (1 =IN, 0=0OUT)
bits 6:4 = reserved

bits 3:0 = endpoint number

81h

Endpoint Attributes
bits 7:2 = reserved
bits 1:0

00 = Control

01 = Isochronous
10 = Bulk

11 = Interrupt

02h

4 2

Maximum packet size of this endpoint

0040h

6 1

Interval for polling endpoint (in ms)

00h

Endpoint 2 Descriptor

0 1

Size of this descriptor

07h

1 1

Descriptor Type (endpoint)

05h

2 1

Endpoint Address

bit 7 = direction (1 =IN, 0= OUT)
bits 6:4 = reserved

bits 3:0 = endpoint number

02h

Endpoint Attributes
Bits 7:2 = reserved
Bits 1.0

00 = Control

01 = Isochronous
10 = Bulk

11 = Interrupt

02h

4 2

Maximum packet size of this endpoint

0008h

6 1

Interval for polling endpoint (not used)

00h

Endpoint 82h Descripto

r

0 1

Size of this descriptor

07h

1 1

Descriptor Type (endpoint)

05h

2 1

Endpoint Address

bit 7 = direction (1 =IN, 0= OUT)
bits 6:4 = reserved

bits 3:0 = endpoint number

82h

Endpoint Attributes
bits 7:2 = reserved
bits 1:0

00 = Control

01 = Isochronous
10 = Bulk

11 = Interrupt

03h

Maximum packet size of this endpoint

0008h

Interval for polling endpoint (in ms)

Determined by bits 7:0 of
INTPOLL register
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NET1080 USB TurboCONNECT

Endpoint 83h Descriptor

0 1 Size of this descriptor 07h
1 1 Desariptor Type (endpoint) 05h
2 1 Endpoint Address 83h
bit 7 = direction (1 =IN, 0 = OUT)
bits 6:4 = reserved
bits 3:0 = endpoint number
3 1 Endpoint Attributes 03h
bits 7:2 = reserved
bits 1:0
00 = Control
01 = Isochronous
10=Bulk
11 = Interrupt
4 2 M aximum packet size of this endpoint 0001h
6 1 Interval for polling endpoint (in ms) Determined by bits 15:8
of INTPOLL register

7.1.6 Get String Descriptor 0

Offset | Number of | Description Default Value
Bytes
0 4 Language ID (English=09, U.S. = 04) 04h, 03h
h0409
7.1.7 Get String Descriptor 1
Offset | Number of | Description Default Value
Bytes
0 38 Manufacturer Descriptor 26h, 03h
“Netchip
Technology”
7.1.8 Get String Descriptor 2
Offset | Number of | Description Default Value
Bytes
0 48 Product Descriptor 30h, 03h
“NET1080 USB
TurboCONNECT”
7.1.9 Get String Descriptor 3
Offset Number of Description Default Vaue
Bytes
0 10 Serial Number Descriptor OAh, 03h
“1001”
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7.1.10 Get Configuration

NET21080 USB TurboCONNECT

Offset Number of Description Default Vaue
Bytes
0 1 Returns current device configuration 00h
7.1.11 Get Interface
Offset Number of Description Default Vaue
Bytes
0 1 Returns current alternate setting for the specified 00h
interface
7.1.12 Set Address
Offset Number of Description Default Value
Bytes
- 0 Sets USB address of device --
Value = device address, Index =0
7.2 Control Write Transfers
7.2.1 Set Configuration
Offset Number of Description Default Vaue
Bytes
-- 0 Sets the device configuration --
Value = Configuration value (0 or 1 supported),
7.2.2 SetInterface
Offset Number of Description Default Vaue
Bytes
- 0 Selects aternate setting for specified interface --
Value = Alternate setting, Index = specified interface
7.2.3 Device Clear Feature
Offset Number of Description Default Vaue
Bytes
- 0 Clear the selected device feature --
Vaue = feature selector
FS =1 --> Device Remote Wakeup (disable)
7.2.4 Device Set Feature
Offset Number of Description Default Vaue
Bytes
- 0 Set the selected device feature --
Value = feature selector
FS =1 --> Device Remote Wakeup (enable)
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NET1080 USB TurboCONNECT

7.2.5 Endpoint Clear Feature
Offset Number of Description Default Vaue
Bytes
-- 0 Clear the selected endpoint feature -
Value = feature selector, Index = endpoint number
FS = 0 --> Endpoint stall (clears stall bit)
7.2.6 Endpoint Set Feature
Offset Number of Description Default Vaue
Bytes
-- 0 Set the selected endpoint feature -

Value = feature selector, Index = endpoint number

FS = 0 --> Endpoint stall (sets stall bit)
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8 Bulk and Interrupt Endpoints

8.1 Endpoint 01h ‘OUT’ Transactions (Data Out Pipe)

Offset Number of Description Default Vaue
Bytes
- 64 Host writes data to the FIFO connected to the Data IN --
Pipe of the opposite USB port.

8.2 Endpoint 81h ‘IN’ Transactions (Data In Pipe)

Offset Number of Description Default Value
Bytes
-- 64 Host reads data from the FIFO connected to the Data IN --

Pipe of this USB port.

8.3 Endpoint 02h ‘OUT’ Transactions (Mailbox Out Pipe)

Offset Number of Description Default Vaue
Bytes
-- 8 Host writes data to the FIFO connected to the Mailbox --

IN Pipe of the opposite USB port. If theIN Mailbox is
aready busy, this endpoint returns a NAK handshake.

8.4 Endpoint 82h ‘IN’ Transactions (Mailbox In Pipe)

Offset Number of Description Default Vaue
Bytes
- 8 Host reads data from the Mailbox IN Pipe of thisUSB --

port using an interrupt IN transaction. If no bytesare
available in the Mailbox, this endpoint returns a NAK
handshake..

8.5 Endpoint 83h ‘IN’ Transactions (Status Input Pipe)

Offset Number of Description Default Vaue
Bytes

- 1 Host reads this endpoint using an interrupt IN --
transaction. The value returned is the number of bytes
availablein the Data IN endpoint. If no dataisavailable,
this endpoint returns a NAK handshake. A value of O
indicates a zero-length packet is available.
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9 Electrical Specifications

9.1 Absolute Maximum Ratings
Conditions that exceed the Absolute Maximum limits may destroy the device.

Symboal Parameter Conditions Min Max Unit
Voo Supply Voltage With Respect to Ground -0.3 40 \%
VoopLL PLL Supply Voltage With Respect to Ground -0.3 40 \Y
\ DC input voltage With Respect to Ground -0.3 Vpp+0.5 \
lout DC Output Current, per pin -30 30 mA
Tsre Storage Temperature No bias -65 150 °C
Tave Ambient temperature Under bias -40 85 °C
Ve ESD Rating R =15K, C=100pF 2 KV

9.2 Recommended Operating Conditions
Conditions that exceed the Operating limits may cause the device to function incorrectly.

Symboal Parameter Conditions Min Max Unit
Vbb Supply Voltage 3.0 3.6 V
VoppLL PLL Supply Voltage 30 3.6 V
V, Input Voltage 0 Voo \%
T Operating Temperature 0 70 °C
tr Input risetime 1 10 ns/\V
te Input fal time 1 10 ns/\V
Fosc Oscillator or Crystal Frequency 5.985 6.015 MHz

9.3 DC Specifications

9.3.1 DC Specifications

Operating Conditions: Vpp: 3.3V £ 5%, T, =0°Cto 70°C
All typical valuesareat Vpp =3.3V and T, =25°C
Operating Conditions: Notes 1, 2.

Symbol Parameter Conditions Min | Typ | Max [ Unit
lop Vpp Supply Current Vpp = 3.3V 30 45 mA
lops Vpp Supply Current (Suspend) Device suspended 5 75 mA
Vin High Level Input Voltage 20 \%
Vi Low Levd Input Voltage 0.8 \%
I Input Leakage Current Any pin -1 1 mA
loz Off State L eakage Current -1 1 mA
Cio Input or Output Pin Capactitance | Pinto GND 10 pF
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9.3.2 USB Port DC Specifications

Operating Conditions: Vpp: 3.3V £ 5%, T, =0°Cto 70°C
All typical valuesareat Vpp =3.3V and T, =25°C
Operating Conditions: Notes 1,2.

NET1080 USB TurboCONNECT

Symbol Parameter Conditions Min [ Typ | Max [ Unit
Vp, Differential Input Sensitivity | (D+) - (D-) | 0.2 \
Vem Differential Common Mode Range | Includes VDI range 0.8 25 V
Ve Single Ended Receiver Threshold 0.8 2.0 \
VoH Static Output High R, of 15 KWto GND 2.8 3.6 V
Vor Static Output Low R, of 1.5 KWto 3.6V 0.3 \Y
o Hi-Z State Data Line L eakage 0V <V|y<3.3V -10 +10 mA
Co 1/0 Capacitance Pinto GND 20 pF

9.3.3 USB Port AC Specifications

Operating Conditions: Vpp: 3.3V £ 5%, T, =0°Cto 70°C

All typical valuesareat Vpp =3.3V and T, =25°C

Operating Conditions: Notes 1,2,3.

Symbol Parameter Conditions Waveform Min [Typ |[Max | Unit

Tr Rise & Fall Times C_. =50 pF Figure 9-1 4 20 ns
Te Notes 4,5 4 20
Trem Rise/Fall time matching (Te T) Figure 9-1 90 110 %
Vers Output Signal Crossover Voltage 13 2.0 \Y
Zory Driver Output Resistance Steady State Drive 10 15 W
Torate | DataRate 1197 12 12.03 [ Mbs
Tobon Source Differential Driver Jitter to | Notes 6,7. Figure 9-2 -35 0 35 ns
Next Transition
Toox Source Differential Driver Jitter Notes 6,7 Figure 9-2 -4.0 0 4.0 ns
for Paired Transitions
Toeop Differential to EOP Transition Note 7 Figure 9-3 -2 0 5 ns
Skew
Teopt Source EOP Width Note 7 Figure 9-3 160 167 175 ns
T Receiver Data Jitter Toleranceto | Note 7 Figure9-4 | -185 0 185 ns
Next Transition
Tre Receiver Data Jitter Tolerancefor | Note 7 Figure 9-4 -9 0 9 ns
Paired Transitions
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Teorr1 EOP Width at Receiver; Must Note 7 Figure 9-3 40 ns
reject as EOP

Teorr2 EOP Width at Receiver; Must Note 7 Figure 9-3 80 ns
accept as EOP

9.3.4 USB Port AC/DC Specification Notes

All voltages measured from the local ground potential, unless otherwise specified.

All timings use a capacitive load (C,) to ground of 50 pF, unless otherwise specified.

Full Speed timings have a 1.5 kW pull-up to 3.3 V on the D+ dataline.

Measured from 10% to 90% of the data signal.

Therising and falling edges should be smoothly transitioning (monotonic).

Timing difference between the differential datasignals.

Measured at crossover point of differential datasignals.

The maximum load specification is the maximum effective capacitive |load allowed that meets the target hub Vg s
droop of 330 mV.

N ROWDNE

9.3.5 USB Port AC Waveforms
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10 Mechanical Drawing

NET1080 USB TurboCONNECT
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All dimensions in millimeters.

©NetChip Technology, Inc., 1999
335 Pioneer Way, Mountain View, California 94041
TEL (650) 526-1490 FAX (650) 526-1494

http://www.netchip.com
Revision 0.5, November 8, 1999

Microchip Ex. 1062, p. 62
Microchip v. Aptiv
IPR2024-00494



EXHIBIT B

Folder 002

Microchip Ex. 1062, p. 63
Microchip v. Aptiv
IPR2024-00494



I Click here for this datasheet
FAIRCHILD translated into Chinese!
| November 2010

SEMICONDUCTOR®

FSUSB63 — 3:1 High-Speed USB 2.0 Switch / Multiplexer

loxa|dnny / youms o'z gsn peads-ybiH T:€ — £99SNSH

Features Description
Swich Type 3108 Switch] (10, P50 51 Mulliplexer (VUX). 1t s optimized. fo
USB 2.0 High-Speed & S :
usB FuII-Speeg CorFT)1pIiant switching among three high-speed (480Mbps) sources or
Break-Before-Make Time 126ps any combination of hlgh-spe_ed _and full-speed (12Mbps)
- USB sources, such as an application processor, to one USB
Ron 6Q Typical
- 2.0 connector.
Con 6pF Typical
Bandwidth 830MHz The FSUSB63 has a break-before-make time to force re-
Vee 2.7t0 4.4V enumeration by the host when switching between different
VeNTRL 0to Vee HS USB 2.0 controllers and thus requires minimal software
Operating Temperature -40°C to 85°C changes.
lccsip <luA The FSUSB63 is compliant with the requirements of USB 2.0
lecact 7.5uA Typical and features extremely low on capacitance (Con). The wide
Package 12- Lead UMLP 1.80 x 1.80 x bandwidth exceeds the requirement to pass the third
0.55mm, 0.40mm pitch harmonic, resulting in signals with minimum edge and phase
Top Mark : KG distortion. Superior channel-to-channel crosstalk also
Orderlng Information FSUSB63UMX minimizes interference.
Applications Related Resources
= Cell Phone, Digital Camera, Notebook * For samples and questions, please contact:
= LCD Monitor, TV, and Set-Top Box Analog.Switch@fairchildsemi.com.
= Netbook, Mobile Internet Device (MID) * FSUSB63 Demonstration Board

Typical Application

4 )
q HS-USB/UART FSUSB63
Base Ban “HSOH
Processor HS-USB,_  HsD2+ l D+
HsD3+ |——4 § H5-USB
\ 1
HSD1- —gi\ti
r Y i
HS-USB  HSD2- |—» 1 D-
Applications HoD3- H
Processor SEL[1]
SEL[0]
Figure 1. Analog Symbol
© 2010 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Physical Dimensions

Ordering Information

Figure 17. 12-Lead, Ultrathin Molded Leadless Package (UMLP)

Jaxa|dnnN / YoUMS 0'z gsn paads-ybiH T:€ — €99SNSAH

Part Number | Top Mark

Operating Temperature
Range

Package

FSUSB63UMX KG

-40 to +85°C

12-Lead, Quad, Ultrathin Molded Leadless Package (UMLP),
1.8mm x 1.8mm x 0.55mm, 0.4mm pitch

Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner without
notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify or obtain the most
recent revision. Package specifications do not expand the terms of Fairchild’s worldwide terms and conditions, specifically the warranty

therein, which covers Fairchild products.

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:

http://www.fairchildsemi.com/packaging/.

© 2010 Fairchild Semiconductor Corporation
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WWHICH COWERS THESE PRODUCTS.

LIFE SUPPORT POLICY
FAIRCHILD'S PRODUCTS ARE MOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS M LIFE SUPPORT DEVICES OR SYSTEMS WITHCOUT THE
EXPRESS WHRITTEN APPRCWAL OF FAIRCHILD SEMICONDUCTOR CORPORATION
As uged herein:
1. Life support devices or systems are devices or systemswhich, (a) are 2. A cntical component in any compaonent of a life support, device, or

intended for surgical implant into the bady or (b) support ar sustain life, system whose failure to perform can he reasonably expected to
and {c) whose failure to perform when propery used in accordance cause the failure of the life support device or system, or to affect its
with instructions for use provided in the labeling, can be reasonably safety or effectiveness.

expected to result in a significant injury of the user.

ANTI-COUNTERFEITING POLICY

Fairchild Sermiconductor Comporation's Ant-Counterfeiing Policy. Fairchild's Ant-Counterfeiting Policy is also stated on our extemal wiebsite, wiwaw fairchild sermi com,
under Sales Support.

Counterfeiing of semicondudtor parts is a growing problemnin the industry. All manufacturers of semiconductor products are experendng counterfeiting of their parts.
Custormers who inadvertentty purchase counterfeit parts experence many problers such as loss of brand reputation, substandard performance, failed applications,
and increased cost of produdtion and manufactunng delays. Fairchild is taking strong measures to protect ourselves and our customers from the proliferation of
counterfeit parts. Fairchild strongly encourages custormers to purchase Fairchild parts either directly from Fairchild ar from Authorized Fairchild Distrbutors who are
listed by courntry on ourweh page cted above. Products customers buy either from Fairchild directly or from Authorized Fairchild Distributars are genuine parts, have
full traceahility, meet Fairchild's quality standards for handling and storage and provide access to Fairchild's full range of up-to-date technical and product information.
Fairchild and our Authorized Distributors will stand behind all wanranties and will appropriately address any warranty issues that may arise. Fairchild will not provide
any wamanty coverage ar other assistance for parts bought from Unauthorized Sources. Fairchild is committed to combat this global problern and encourage our
customers to do their part in stopping this practice by buying direct or from authorized distributors

PRODUCT STATUS DEFINITIONS

Definitien of Terms

Datasheet |dentification | Product Status Definition

Datasheet contains the design specifications for product development. Specifications may change in

Advance Information Formative { In Design any FrEnner withaut notice.

Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild

Preliminary First Pruduction Semiconductar reserves the right to make changes at any time without notice to improve design

Datasheet contains final specifications. Fairchild Semiconductor reserves the right to make changes

Mo Identfication Needed | Full Production at any time without notice to improve the design.

Diatasheet contains specifications on a product that is discontinued by Fairchild Semiconductar.

Lbsolete Mot In Frocuction The datasheet is for reference information only.
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JURAT ATTACHMENT

A notary public or other officer completing this certificate verifies only the identity of the individual who signed
the document to which this certificate is attached, and not the truthfulness, accuracy, or validity of that

document.
STATE OF _ Texas }
COUNTY OF __ Tarrant }

The foregoing instrument was subscribed and sworn before me this date of
08/31/2023 , by _Nathaniel Frank-White

This notarial act was an online notarization.

:\\E’,\P‘{ P‘/&(/%CBRITTANY RENE COPELAND
B % ELECTRONIC NOTARY PUBLIC
Bl *: STATE OF TEXAS

N & NOTARY ID: 133645929
76 op <€ COMISSION EXP: MARCH 15 2026

(Notary Seal)

Notary’s Signature ﬁ‘wa/% //'T[

133645929

Registration No.:

Commission Expiration Date: March 15, 2026
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