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Software Version: NA
Related Application Notes: None
To get the latest version of this application note, or the associated project file, please visit
http://www.cypress.com/go/AN42266.
With its low power consumption and small package options, the Cypress MoBL-USB™ TX2UL transceiver offers an
ideal design for mobile applications. The TX2UL provides configuration and control registers that comply with the UTMI+
Low Pin Interface (ULPI) Specification, Revision 1.1. This application note describes how to configure these registers.
Introduction
TX2UL supports the immediate register set. It provides 11 control and configuration registers that allow the processor to
access the ULPI bus with ULPI protocol. Table 1 shows the TX2UL register map.
Table 1. TX2UL Register Map
Address
Field Name
Size (bits)
Rd
Wr
Set
Clr
Vendor ID Low Register
8
00’h
Vendor ID High Register
8
01’h
Product ID Low Register
8
02’h
Product ID High Register
8
03’h
Function Control Register
8
04–06’h
04’h
05’h
06’h
Interface Control Register
8
07–09’h
07’h
08’h
09’h
Debug Register
8
15’h
Scratch Register
8
16–18’h
16’h
17’h
18’h
Carkit Control Register
8
19–1B’h
19’h
1A’h
1B’h
Drive Strength and Slew Rate Configuration Register
8
31’h
31’h
USB Interface Control Register
8
35’h
35’h
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Initializing Registers
During enumeration, three registers are initialized from their reset default value: Function Control Register (04–06’h), Interface
Control Register (07–09’h), and USB Interface Control Register (53’h). Table 2, Table 3, and Table 4 show the description and
reset default values of these three registers.
Table 2. Function Control Register (Address: 04h–06h [read], 04h [write], 05h [set], 06h [clear])
Bit
1:0
Field Name
XcvrSelect
Description
Selects the required transceiver speed.
00’b:
Enable HS transceiver.
01’b:
Enable FS transceiver.
10’b:
Not available.
11’b:
Enable FS transceiver for LS packets.
Access
Reset Value
rd/wr/s/c
01’b
2
TermSelect
Controls the internal 1.5 K pull-up resistor and 45  HS terminations.
rd/wr/s/c
0’b
4:3
OpMode
Selects the required bit encoding style during transmit.
rd/wr/s/c
00’b
00’b:
Normal operation.
01’b:
Non-driving.
10’b:
Disable bit stuff and NRZI encoding.
11’b:
Do not automatically add SYNC and EOP when transmitting.
It is used only for HS packets.
5
Reset
Active high transceiver reset. After the link sets this bit, TX2UL asserts
DIR and resets the ULPI core. When the reset is complete, DIR is
deasserted and automatically clears this bit. After deasserting DIR,
TX2UL reasserts DIR and sends an RX CMD update to the link. The
link waits for DIR to deassert before using the ULPI bus. It does not
reset the ULPI interface or ULPI register set.
rd/wr/s/c
0’b
6
SuspendM
Active low; puts TX2UL into low power mode. TX2UL powers down all
blocks except for the full-speed receiver and ULPI interface pins.
TX2UL sets this bit to “1” when it exits low power mode.
rd/wr/s/c
1’b
rd
X
7
0’b:
Enter into low power mode.
1’b:
Normal operation mode.
Reserved
Table 3. Interface Control Register (Address: 07h - 09h [read], 07h [write], 08h [set], 09h [clear])
Bit
Field Name
1:0
Reserved
2
CarkitMode
6:3
Reserved
7
Interface Protect
Disable
www.cypress.com
Description
Changes the ULPI interface to the carkit interface that supports UART
pass through mode. This bit is cleared when it exits from carkit UART
pass through mode.
0’b:
Disable serial carkit mode.
1’b:
Enable serial carkit mode.
Controls the circuit built into TX2UL to protect the ULPI interface when
the link tristates STP and DATA [7:0]. Any pull-ups or pull-downs
employed by this feature are disabled.
0’b:
Enable the Interface Protect Circuit.
1’b:
Disable the Interface Protect Circuit.
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Access
Reset Value
rd
xx’b
rd/wr/s/c
0’b
rd
xxxx’b
rd/wr/s/c
0’b
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Table 4. USB Interface Control Register (Address: 35h [read], 35h [write])
Bit
Field Name
1:0
Reserved
2
UsbEnable
7:3
Description
Access
Controls the USB interface.
0’b:
Disable the USB interface.
1’b:
Enable the USB interface.
Reserved
After reset or power-on reset, use the ULPI RegWrite
command to initialize the TX3 in full speed mode and enable
the USB interface:
1.
Write 45’h to the Function Control Register (04’h).
2.
Write 00’h to Interface Control Register (07’h).
3.
Write 04’h to USB Interface Control Register (35’h).
Figure 1, Figure 2, and Figure 3 show the ULPI protocol
used to access these registers.
Figure 1. Write 45'h to Function Control Register
Reset Value
rd
00’b
rd/wr
0’b
rd
00000’b
Figure 2. Write 00'h to Interface Control Register
CLOCK
DATA[7:0]
87h’
00'h
(RegWrite TX CMD)
(Data)
DIR
STP
NXT
CLOCK
Figure 3. Write 04'h to USB Interface Control Register
DATA[7:0]
84h’
45'h
(RegWrite TX CMD)
(Data)
CLOCK
DIR
DATA[7:0]
B5h’
04'h
(RegWrite TX CMD)
(Data)
STP
DIR
NXT
STP
NXT
www.cypress.com
Document No. 001-42266 Rev. *C
3
Initializing TX2UL
Enabling Chirp Signaling
When TX2UL connects to the host (for example, when a USB cable is plugged into the host hub), the host initiates a USB
reset sequence. TX2UL sends the updated LineState in a Receive Command (RX CMD) byte to the processor. When the
processor detects the USB reset (by RX CMD byte), TX2UL initiates chirp signaling.
To enable chirp signaling on TX2UL, the processor must write 54’h to the Function Control Register (04’h) and then initiate a
NOPID transmit command with 00’h data as shown in Figure 4. For more information on this process, see UTMI+ Low Pin
Interface (ULPI) Specification, Revision 1.1.
Figure 4. Processor Writes 54'h to TX2UL Function Control Register and NOPID Transmit Command
CLOCK
DATA[7:0]
84h’
54'h
(RegWrite TX CMD)
(Data)
00'h
40'h
00'h
(NOPID TX CMD)
DIR
STP
NXT
When the processor detects the host response with an
alternating sequence of K’s and J’s, it sets the OpMode
bits back to normal operation (clear bit[4:3]) in the
Function Control Register. Then, the processor clears
TermSelect (bit-3) in the Function Control Register as
shown in Figure 5 and Figure 6.
Figure 6. Clear bit-2 of TX2UL Function Control Register
CLOCK
DATA[7:0]
Figure 5. Clear bit[4:3] of TX2UL Function Control
Register
86h’
04'h
(RegWrite TX CMD – clear bit-2)
(Data)
DIR
CLOCK
STP
DATA[7:0]
86h’
18'h
(RegWrite TX CMD – clear bit[4:3])
(Data)
NXT
DIR
STP
NXT
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Enumeration
Summary
The process of enumeration occurs with the host reading
the peripheral descriptors. For more information on this
process, see USB 2.0 Specification. For more information
on the data exchange between the device and host, see
EZ-USB® Technical Reference Manual.
After a reset or power-on reset, three registers provided by
the TX2UL are initialized. After enumeration is complete,
the processor starts to transfer traffic to the host through
the TX2UL high speed USB transceiver.
State transitions on the bus are communicated to the
processor by receive commands (RX CMD) from the
TX2UL. For more information on the Receive Command
byte, see UTMI+ Low Pin Interface (ULPI) Specification,
Revision 1.1.
Table 4 shows an example of an RX CMD from TX2UL.
The first command (10’h) indicates RxActive, and the
second command (11’h) indicates RxActive and
LineState[0] going high.
About the Author
Name:
Ganesh Subramaniam.
Title:
Product Family Executive Sr.
Figure 7. TX2UL Sends RX CMD Bytes with 10'h and 11'h
CLOCK
DATA[7:0]
10'h
11'h
(RX CMD)
(RX CMD)
DIR
STP
NXT
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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.
PSoC® Solutions
Products
Automotive
cypress.com/go/automotive
psoc.cypress.com/solutions
Clocks & Buffers
cypress.com/go/clocks
PSoC 1 | PSoC 3 | PSoC 4 | PSoC 5LP
Interface
cypress.com/go/interface
Lighting & Power Control
cypress.com/go/powerpsoc
cypress.com/go/plc
Memory
cypress.com/go/memory
PSoC
cypress.com/go/psoc
Touch Sensing
cypress.com/go/touch
USB Controllers
cypress.com/go/usb
Wireless/RF
cypress.com/go/wireless
Cypress Developer Community
Community | Forums | Blogs | Video | Training
Technical Support
cypress.com/go/support
All other trademarks or registered trademarks referenced herein are the property of their respective owners.
Cypress Semiconductor
198 Champion Court
San Jose, CA 95134-1709
Phone
Fax
Website
: 408-943-2600
: 408-943-4730
: www.cypress.com
© Cypress Semiconductor Corporation, 2007-2014. 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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