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AN73052 describes how to set parameters of HX2VL using 12C/SPI EEPROM and/or pin strapping. Parameters
include vendor ID, product ID, vendor string, product string, serial number string, maximum power, number of active
ports, and removable/non-removable ports. It describes in what conditions an EEPROM is not required.

Introduction

HX2VL is Cypress's next generation family of high
performance, very lower power USB 2.0 hub controllers.
The hub comes in different flavors. 48-pin parts have full
functionality where, features such as green/amber LED
indicators, pin strapping, and gang/individual modes are
supported on top of bare 28-pin parts which support self or
bus power. There are four-port and two-port hubs. This
application note describes what parameters are

Table 1. Compatibility Matrix

configurable, and how they are configured in a particular
package.

The configurable parameters of HX2VL are VID, PID,
vendor string, product string, serial number, maximum
power reported to host, number of active ports and
removable/non-removable port setting. Table 1 indicates
how each parameter can be configured using methods in
a particular chip. For more details on pin map and
alternate pin configurations, refer HX2VL datasheets.

i‘é%%csmsﬁ Method of Configuring Parameters

_ No of 12C SPI F!xed Port 1 F!xed Port 3 Select Number of VID/PID, Strings,

Device Ports Fixed Port 2 Fixed Port 4 Ports Maximum Power
CY7C65632-48 4 R/W R EEPROM/Pin Strap EEPROM/Pin Strap EEPROM/Pin Strap EEPROM
CY7C65642-48 4 R/W R EEPROM/Pin Strap EEPROM/Pin Strap EEPROM/Pin Strap EEPROM
CY7C65632-28 4 R/W N/A EEPROM EEPROM EEPROM EEPROM
CY7C65642-28 4 R/W N/A EEPROM EEPROM EEPROM EEPROM
CY7C65634-48 2 R/W R EEPROM/Pin Strap N/A EEPROM EEPROM
CY7C65634-28 2 R/W N/A EEPROM N/A EEPROM EEPROM
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Table 2. Default Configurations

Parameter Default Value

VID 04B4h

PID 6572h (for CY7C65642)
6570 (for CY7C65632/34)

4 (2 for 2 port hubs CY7C65634-

Number of ports

XX)
Port 1 Removable
Port 2 Removable
Port 3 Removable (N/A for 2 port hubs)
Port 4 Removable (N/A for 2 port hubs)

Maximum power 100 mA (32h)

Configuring using Pin Strapping

The removable/fixed port attribute of an active port and the
number of active ports can only be set using this method
and only in 48-pin packages. 28-pin packages do not
support pin strapping. In two port hubs, only the
removable/fixed port attribute can be set using pin
strapping; changing number of active ports Is not
supported. Table 3 indicates which pins can be used for
pin strapping.

Table 3. Pins used for Pin Strapping in 48-pin Packages

Table 4. Number of Active Ports using Pin Strapping

POR Logic State of Pins

Active Ports

Set port num2 Set port num1

1 1 Port 1

1 0 Ports 1, 2

0 1 Ports 1, 2, 3

0 0 Ports 1, 2, 3, 4

To pin strap a particular pin to logic high, connect the pin
with a 10 K resistor to Vcc (3.3 V). To pin strap a particular
pin to logic low, connect the pin with a 10 K resistor to
GND.

Note The alternate function of these pins as LED indicator
is not available if the pins are strapped to logic high,
unless a separate circuit is designed to support logic high
disconnect after 60 ms of power-on reset(POR), when
these pins are reconfigured as outputs.

Configuring using EEPROM

HX2VL family of hubs supports booting from SPI and 12C
EEPROMs for loading these parameters. EEPROM
contents, if validated, have higher priority over the pin
strapping configuration. HX2VL first checks for SPI
EEPROM and then for 12C EEPROM if it does not find

) ) Function at POR valid configuration on SPI interface. Figure 1 shows the
RIHNEN I PINNO- | (if at POR logic is..) boot sequence.
Fixed Port 1 45 0: Port 1 is removable SPI EEPROMSs are supported only in the 48-pin packages.
1: Port 1 is fixed" HX2VL has only read access o these EEPROM;; hence
. . an external programmer is needed for loading the
Fixed Port 2 35 0: Port 2 is removable EEPROM with the parameters. ATMEL/AT93C46DN-SH-T
1: Port 2 is fixed" is an example SPI EEPROM supported by HX2VL. To
. - . prevent the configuration contents of SPI EEPROM from
F'Xe(_j Port 3 32 0: Port 3 fs rgmovable being overwritten, amber LED functionality is disabled
(NC in 2 port hub) 1: Port 3 is fixed when SPI EEPROM is present.
Fixed Port 4 23 0: Port 4 is removable Table 5. SPI EEPROM Connection
(NC in 2 port hub) 1: Port 4 is fixed
Set port num2 33 Refer Table 4 for SPIIEEPROM F'W HX2VIgy
Set port num1 24 detals. cs AMBER([1], pin 46
SK GREENI[1], pin 45
MOSI AMBER([2], pin 36
MISO GREEN][2], pin 35
! Pin strapping pins 45 and 35 enables proprietary function that
may affect the normal functionality of HX2VL. Configuring port 1
and port 2 as non-removable by pin-strapping should be avoided.
WWW.CYpress.com Document No. 001-73052 Rev. *A 2
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12C EEPROMSs are supported in all packages. HX2VL has
read and write access to 12C EEPROMSs. Thus, 12C
EEPROMs are field-programmable through USB interface.
ATMEL 24C02N_SU27 D, MICROCHIP 4LC028 SNO0509,
and SEIKO S24CS02AVH9 are examples of 12C
EEPROMs supported by HX2VL. 12C EEPROM
programming utility (Blaster) is released with the HX2VL
DVK.

Table 6. I°C EEPROM Connection

HX2VL Pin

12C EEPROM Pin 48-pin hub 28-pin hub
A0 GND GND
Al GND GND
A2 GND GND
SCL TEST, pin 27 TEST, pin 18
SDA PWR, pin 43 SDA, pin 26
wp? Voo/GND? Vop/GND?

EEPROM content structure is shown in Table 7.
Table 7. EEPROM Contents

Byte Address Value
00h VID_LSB
01lh VID_MSB
02h PID_LSB
03h PID_MSB
04h Check Sum
05h Reserved - FEh
06h Removable ports
07h Number of ports
08h Maximum power
09h - OFh Reserved — FFh (except OBh which is FEh)
10h Vendor string length
11h - 3Fh Vendor string (ASCII code)
40h Product string length
41h - 6Fh Product string (ASCII code)
70h Serial number length
71h - 7Fh Serial number string (ASCII code)

2 WP should be tied high if the 12C EEPROM will not be
programmed in the field. It should be tied low or left floating if 12C
EEPROM needs to be programmed in the field by BLASTER or
other means.

Vendor ID/Product ID: Least significant byte of vendor ID
is stored in byte 0, most significant byte of vendor ID is
stored in byte 1, least significant byte of product ID is
stored in byte 2, and most significant byte of product ID is
stored in byte 3. For applications where the USB host is
an embedded host like an ASIC or SoC, there is no need
for reporting a different VID/PID than the default Cypress
VID/PID. In all other use cases, it is recommended for
users to have user specific VID/PID. Users can obtain VID
from USB-IF (http://www.usb.org/developers/vendor/).
Users maintain their own PID list.

Check Sum: HX2VL checks for the condition "Check Sum
= VID_LSB + VID_MSB + PID_LSB + PID_MSB + 1" on
power cycle. If true, HX2VL loads the parameters from the
EEPROM, else it ignores the EEPROM and loads default
parameters or as defined by pin strapping.

Removable ports: Choose HX2VL to report any
downstream ports as removable or fixed port if active. If bit
X (Xis 1, 2, 3, or 4) is set, port x is fixed port otherwise it is
removable port. Bits 0, 5, 6, and 7 are set to 0.

Number of ports: Choose HX2VL to report and activate a
subset of downstream ports if needed. A value of y (y is 1,
2, 3, or 4) means downstream ports 1, 2, .., y are active.
Other values of y will result in undefined behavior.

Maximum power: Value of max power required by the
hubs is reported in the Configuration Descriptor: bMax-
Power field. A value of z (z is 00h to FAh) reports a max
power field value of 2*z. In bus-powered mode, HX2VL
has to provide up to 100mA per port. So its descriptor will
limit the number of ports HX2VL can support. In self
powered mode, the power to the hub should be limited to
100 mA.

Strings: The vendor, product and serial humber strings
must comply with the USB specification where the first
byte of the string is the length of the string the string itself
in ASCIl. HX2VL by default reports Language ID as 0409
(English). Language ID is not configurable. Therefore, the
strings are decoded by host accordingly.
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Example

Figure 1. HX2VL Boot Sequence

Table 8 shows EEPROM contents for Cypress VID/PID,
port 2 removable, ports 1 and 3 fixed, total 3 ports active,
max power 200mA, and strings "Cypress" "HX2VL" and
"001E0007006D" for Vendor, Product and Serial.

Table 8. EEPROM Contents Example

True for 48 Pin
packages only,
skip to next for
28 pin packages

Pl EEPROI
connected?

NO.

YE! Valid Data?
YES

vE Valid Data? YE Sldi
J connected?

NO
v

F—NO———p|

Check for Pin
Strapped
Configuration

l

Load Defaults with
Pin Strapped
values accounted
for

l

Boot

o]

Load configuration
data from SPI
EEPROM

The EEPROM is required to change the VID, PID, and
vendor/product/serial number strings in most applications.
Some applications involving embedded hosts may not
need to modify any parameter. For a bus powered hub
changing maximum reported power requires an EEPROM.
Pin strapping can be used till certain extent but should be
avoided in cases where it can enable proprietary function.

Byte Address Value
00h B4h
Olh O4h Load configuration
data from 12C
02h 60h EEPROM
03h 65h
04h 7Eh
05h FEh
06h 0Ah
07h 03h
08h 64h
Summary
09h - OFh Reserved - FFh
(except 0Bh which is FEh)
10h 07h
11h-17h 43h, 79h, 70h, 72h, 65h, 73h, 73h
18h - 3Fh Don't care (FFh)
40h 05h
41h - 45h 48h, 58h, 32h, 56h, 4Ch
46h - 6Fh Don't care (FFh)
70h 0Ch
Name:
71h-7Ch 30h, 30h, 31h, 45h, 30h, 30h, 30h,
37h, 30h, 30h, 36h, 44h Title:
7Dh - 7Fh Don't care (FFh) Contact:
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Worldwide Sales and Design Support

Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find
the office closest to you, visit us at Cypress Locations.

Products
Automotive
Clocks & Buffers
Interface

Lighting & Power Control

Memory

Optical Navigation Sensors

cypress.com/go/automotive
cypress.com/go/clocks
cypress.com/go/interface

cypress.com/go/powerpsoc
cypress.com/go/plc

cypress.com/go/memory

cypress.com/go/ons

PSoC® Solutions

psoc.cypress.com/solutions
PSoC 1| PSoC 3| PSoC 5

Cypress Developer Community
Community | Forums | Blogs | Video | Training

PSoC cypress.com/go/psoc
Touch Sensing
USB Controllers
Wireless/RF

cypress.com/go/touch
cypress:com/go/usb

cypress.com/go/wireless

PSoC is the registered trademark of Cypress Semiconductor Corp. All other trademarks or registered trademarks referenced herein are the property of
their respective owners.

: 408-943-2600
: 408-943-4730

Cypress Semiconductor Phone
198 Champion Court Fax

San Jose, CA 95134-1709 Website :www.cypress.com

© Cypress Semiconductor Corporation, 2006-2015. The information contained herein is subject to change without notice. Cypress Semiconductor
Corporation assumes no responsibility for the use of any circuitry other than circuitry embodied in a Cypress product. Nor does it convey or imply any
license under patent or other rights. Cypress products are not warranted nor intended to be used for medical, life support, life saving, critical control or
safety applications, unless pursuant to an express written agreement with Cypress. Furthermore, Cypress does not authorize its products for use as
critical components in life-support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user. The
inclusion of Cypress products in life-support systems application implies that the manufacturer assumes all risk of such use and in doing so indemnifies
Cypress against all charges.

This Source Code (software and/or firmware) is owned by Cypress Semiconductor Corporation (Cypress) and is protected by and subject to worldwide
patent protection (United States and foreign), United States copyright laws and international treaty provisions. Cypress hereby grants to licensee a
personal, non-exclusive, non-transferable license to copy, use, modify, create derivative works of, and compile the Cypress Source Code and derivative
works for the sole purpose of creating custom software and or firmware in support of licensee product to be used only in conjunction with a Cypress
integrated circuit as specified in the applicable agreement. Any reproduction, modification, translation, compilation, or representation of this Source
Code except as specified above is prohibited without the express written permission of Cypress.

Disclaimer: CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS MATERIAL, INCLUDING, BUT
NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. Cypress reserves the
right to make changes without further notice to the materials described herein. Cypress does not assume any liability arising out of the application or
use of any product or circuit described herein. Cypress does not authorize its products for use as critical components in life-support systems where a
malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress’ product in a life-support systems
application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress against all charges.

Use may be limited by and subject to the applicable Cypress software license agreement.
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