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© Cypress Semiconductor Corporation, 2013. 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.

Any 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 soft-
ware and or firmware in support of licensee product to be used only in conjunction with a Cypress integrated circuit as speci-
fied 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 MATE-
RIAL, 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 sys-
tems 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.

CapSense® is a registered trademark of Cypress Semiconductor Corp. All other trademarks or registered trademarks refer-
enced herein are property of the respective corporations.

Flash Code Protection

Cypress products meet the specifications contained in their particular Cypress PSoC Data Sheets. Cypress believes that its
family of PSoC products is one of the most secure families of its kind on the market today, regardless of how they are used.
There may be methods, unknown to Cypress, that can breach the code protection features. Any of these methods, to our
knowledge, would be dishonest and possibly illegal. Neither Cypress nor any other semiconductor manufacturer can guaran-
tee the security of their code. Code protection does not mean that we are guaranteeing the product as ‘unbreakable’.

Cypress is willing to work with the customer who is concerned about the integrity of their code. Code protection is constantly
evolving. We at Cypress are committed to continuously improving the code protection features of our products.
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Regulatory Compliance

The CYUSBS234 USB-Serial Development kit is intended for use as a development platform for hardware or
software in a laboratory environment. The board is an open-system design, which does not include a shielded
enclosure. This kit may cause interference to other electrical or electronic devices in close proximity. In a
domestic environment, this product may cause radio interference. In such cases, take adequate preventive
measures. Also, do not use this board near any medical equipment or RF devices.

Attaching additional wiring to this product or modifying the product operation from the factory default may affect
its performance and cause interference with other apparatus in the immediate vicinity. If such interference is
detected, suitable mitigating measures must be taken.

The CYUSBS234 contains electrostatic discharge (ESD) sensitive devices.
Electrostatic charges readily accumulate on the human body and any

equipment, and can discharge without detection. Permanent damage may
occur on devices subjected to high-energy discharges. Cypress recommends
proper ESD precautions to avoid performance degradation or loss of

‘ EE '\ functionality. Store unused CYUSBS234 boards in the protective shipping
package.

End-of-Life / Product Recycling

This kit has an end-of-life cycle after five years from the year of manufacturing
mentioned on the back of the box. Contact your nearest recycler for discarding
the kit.

CYUSBS234 USB-Serial Development Kit Guide, Doc. # 001-86632 Rev. ** 5
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General Safety Instructions

ESD Protection

ESD can damage boards and associated components. Cypress recommends that you perform procedures only
at an ESD workstation. If an ESD workstation is not available, use appropriate ESD protection by wearing an
antistatic wrist strap attached to the chassis ground (any unpainted metal surface) on the board when handling
parts.

Handling Boards

CYUSBS234 boards are sensitive to ESD. Hold the board only by its edges. After removing the board from its
box, place it on a grounded, static-free surface. Use a conductive foam pad if available. Do not slide the board
over any surface.

Using Batteries

Use only the recommended rechargeable Li-ion battery. Check the polarity of the
battery connector before connecting to the board.

CYUSBS234 USB-Serial Development Kit Guide, Doc. # 001-86632 Rev. ** 6
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Thank you for your interest in the CYUSBS234 USB-Serial Development Kit (DVK). This DVK is
designed as an easy-to-use kit, showcasing the unique features of Cypress's CY7C65211 USB-
Serial bridge controller. This device includes CapSense®, Cypress's leading capacitive touch-
sensing technology, and the Battery Charger Detection (BCD) feature, which is compliant with the
USB Implementers Forum (USB-IF) Battery Charging Specification. This kit includes EEPROMs to
demonstrate 12C and SPI, an RS-232 line-driver for UART, a CapSense touch button, and a Lithium
ion (Li+) battery charger circuit.

CY7C65211 is the first full-speed USB-Serial bridge controller that offers a single-channel
configurable serial interface (UART/I2C/SPI). The controller also features BCD and capacitive touch
sensing at low suspend-state currents of 5 uA. The controller is offered in a 4x4-mm, 24-pin QFN
package to meet the dimensional requirements of portable devices.

1.1 Kit Contents

The CYUSBS234 kit contains the following items:
CYUSBS234 DVK board

Quick start guide

USB standard-A to micro-B cable

Jumper wires

Extra jumpers

5-V power supply adapter
CY7C65211-24LTXI sample silicon chips

CYUSBS234 USB-Serial Development Kit Guide, Doc. # 001-86632 Rev. ** 7
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Figure 1-1. Kit Contents

Inspect the contents of the kit; if you find any part missing, contact your nearest Cypress sales office
for assistance or go to www.cypress.com/go/support.

Getting Started

This kit guide helps you get acquainted with the CYUSBS234 DVK. The Software
Installation chapter on page 11 provides step-by-step instructions to install the CYUSBS234 DVK
software. The Kit Operation chapter on page 15 describes how the kit operates, and explains how to
configure the CY7C65211 USB-Serial bridge controller using the Cypress USB-Serial Configuration
Utility. The Hardware chapter on page 59 discusses the kit hardware. The Additional
Information chapter on page 74 explains how to run the CYUSBS234 kit on a Mac OS.
The Appendix chapter on page 76 provides the schematics, layout, bill of materials (BoM),
troubleshooting guidelines, and board layout design guidelines for the CY7C65211 USB-Serial
bridge controller.

Additional Learning Resources
Visit the USB-Serial web page, www.cypress.com/go/usbserial for additional learning resources in
the form of datasheets and application notes.

Technical Support

For assistance, go to www.cypress.com/go/support or contact our customer support at +1 (800) 541-
4736 Ext. 8 (in the USA) or +1 (408) 943-2600 Ext. 8 (International).

CYUSBS234 USB-Serial Development Kit Guide, Doc. # 001-86632 Rev. ** 8
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1.5 Document History
. PDF Creation | Origin of _—
Revision Date Change Description of Change
> 09/12/2013 MVTA Initial version of kit guide.
1.6 Documentation Conventions
Table 1-1. Document Conventions for Guides
Convention Usage
, Displays file locations, user entered text, and source code:
Courier New ,
C:\ ...cd\icc\
ltalics Displays file names and reference documentation:
For example, CYUSBS234 USB DVK.cysusb
Displays keyboard commands in procedures:
[Bracketed, Bold] [Enter] or [Ctrl] [C]
. Represents menu paths:
File > Open File > Open > New Project
Bold Displays commands, menu paths, and icon names in procedures:
Click the File icon and then click Open.
Times New Roman Displays an equation:
2+2=4
Text in gray boxes Describes cautions or unique functionality of the product.
CYUSBS234 USB-Serial Development Kit Guide, Doc. # 001-86632 Rev. ** 9
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1.7 Abbreviations

The following table lists the abbreviations used in this kit guide.

Abbreviation Definition
BCD battery charger detection
CDC communications device class
CDP charging downstream port
CPHA clock phase
CPOL clock polarity
CTS clear to send
DCD data carrier detect
DCP dedicated charging port
DSR data set ready
DTR data terminal ready
DVK development kit
ESD electrostatic discharge
12C Inter Integrated Circuit
LDO low drop-out
PC personal computer
PID product ID
RI ring indicator
RTS request to send
SCB serial communication block
SDP standard downstream port
SPI serial peripheral interface
SSN slave select n
UART universal asynchronous receiver transmitter
uUSB universal serial bus
VID vendor ID

CYUSBS234 USB-Serial Development Kit Guide, Doc. # 001-86632 Rev. **
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2.1 CYUSBS234 DVK Software

Follow these steps to install the CYUSBS234 DVK software:
1. Download and install the CYUSBS234 DVK software from www.cypress.com/go/CYUSBS234.

The CYUSBS234 DVK software is available in two different installer formats for download:

a. CYUSBS234 Kit ISO: This file is a complete package, stored in a CD-ROM image format that
can be used to create a CD, or extract using ISO extraction programs, such as WinZip or
WiInRAR. This file includes all the required software, utilities, drivers, hardware files, and user
documents.

b. CYUSBS234 Kit Setup: This installation package contains the files related to the kit. It does
not include the Windows installer, Microsoft .NET Framework, and Visual C++ redistributable
packages. If these packages are not on your computer, the installer automatically downloads
and installs them from the Internet.

2. Run cyautorun.exe to start the installation process.
3. Click Install CYUSBS234 DVK to start the installation, as shown in Figure 2-1.

Figure 2-1. Kit Installer Startup Screen

d =
= CYU5BS5234 DVK l‘z' boer! ﬂ]

CYPRESS USB SOLUTIONS grcessse o

CYUSBS234 DVK

Install CYUSBS234 DVK...

Cpen the Kit User's Guide

® 2012 Cypress Semiconductor Corporation. All rights reserved
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4. Select the folder to install the CYUSBS234 DVK-related files. Choose the directory and click
Next.

Figure 2-2. Default Path for DVK Installation

i ===TY
CYUSBS234 DVK - InstallShield Wizard =50

Welcome to the InstallShield Wizard for
CYUSBS5234 DVK

The InstallShield Wwizard will install CYUSES 234 DVK on

y A your computer. To continue, click Mest.
;}12_5'.': 55"

USB Serial

Select folder where zetup will ingtall files,

f_j Ingtall CYUSBS 234 DVE to:

Cih. ACypress

| < Back E Mewt > §[ Cancel ]

5. The CYUSBS234 Kit ISO installer automatically installs the required software, if it is not present
on your computer. The CYUSBS234 Kit Setup installer directs you to download the required soft-
ware from the Internet.

6. Select the installation type. The drop-down menu has two options: Typical (installs all the
required features) and Custom. Click Next after you select the installation type.

Figure 2-3. Installation Type Options

r =
2 Cylnstaller for CYUSBS234 DVK L0 [ P [t

Product Installation Overview
Choose the install type that best suits your needs

Choose the type of installation

Product:
CYUSBS234 DVK CONFIGURABLE
DUAL

Installation Type:

Installs the most common features of
CYUSBS234 DVK.

B [ o=
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7. Read the Cypress License Agreement and make a selection based on the terms of the license
agreement. Click Next to continue the installation.

Figure 2-4. Cypress License Agreement

i -
< Cylnstaller for CYUSBS234 DVK 1.0 |9 [

License
You must read and accept the license before you install the software

License Agreement

CYPRESS END USER LICENSE |
AGREEMENT

PLEASE READ THIS END USER LICENSE AGREEMENT ("Agreement")
CAREFULLY BEFORE DOWNLOADING, INSTALLING, OR USING THIS
SOFTWARE AND ACCOMPANYING DOCUMENTATION ("Software"). BY
DOWNLOADING, INSTALLING. OR USING THE SOFTWARE, YOU ARE
AGREEING TO BE BOUND BY THIS AGREEMENT. IF YOU DO NOT AGREE TO
ALL OF THE TERMS OF THIS AGREEMENT, PROMPTLY REETURN AND DO

imj »

(@) | accept the terms in the license agreement

() | do not accept the terms in the license agreement

Cantact Us [ Bk || Mea> || Concel |

8. When the installation begins, a list of packages appears on the installation page. A green check
mark appears adjacent to every package after successful installation. If a message from
Windows Security appears, accept the Always trust software from Cypress Semiconductor
option and click Install.

Figure 2-5. Installation Page
(& Cyinstaller for CYUSBS234 DVK 1.0 (9 [t

Installation Page
Please watt while setup installs/configures CYUSBS234 DVK on your computer

Caching
= CYLI5BS234 DVK ok
Installing CONFIGURABLE

DUAL
CHANNEL

CYUUSBS5234 DVK 1.0 Rev™

4| n | 3

Status
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9. Enter your contact information or select the Continue Without Contact Information check box.
Click Finish to complete the CYUSBS234 DVK installation.

Figure 2-6. CYUSBS234 DVK Installation Complete

-
& Cylnstaller for CYUSB5234 DVK 1.0

L2

<3/ CYPRESS
PERFORM

Cortact Information
Administrator

* Indicates & reguired fisld
Erivacy Policy

|7] View Release Nates

[¥] View User Guide

7] Open CYUSBS234 DVK

[7] Launch Update Manager

[ Continue \without Contact Information

©2009
Cypress Semiconductor Corporation
All rights reserved

Contact Us

Finish

10.After the installation is complete, the kit contents are available at the following location:
<Install directory>\Cypress\CYUSBS234 DVK\1.0\

2.2 Install Hardware
This kit does not require any additional hardware installation.
2.3 Uninstall Software

You can uninstall the CYUSBS234 DVK software using one of the following methods:
1. Go to Start > All Programs > Cypress > Cypress Update Manager; click the Uninstall button.

2. Go to Start > Control Panel > Programs and Features; select the program CYUSBS234
DVK 1.0 Rev** from the list and click the Uninstall/Change button.

CYUSBS234 USB-Serial Development Kit Guide, Doc. # 001-86632 Rev. **
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The CYUSBS234 kit demonstrates the features of the CY7C65211 USB-Serial bridge controller. The
CYUSBS234 DVK board is designed to work at 5 V. Figure 3-1 shows an image of the board with
references to the onboard components.

Figure 3-1. CYUSBS234 DVK Board

Battery
Charger IC U3

12C

EEPROM U7  SCB (Serial Communicaton Block)
Configuration Jumpers
17,)19,)21, )20

Reset Switch SW3

CY7C65211
(USB-Serial)

CapSense®
Button B1

USB Micro-B
Connector J2

Power Switch

SWI1 DB? Connector
J15
Power LEDs
D2 and D4

RS232
Line Driver U5

N /\ CAUTION

.+‘m B Use only recommended
Bl rechargeable Li-lon
Baltery. Check polarity of
battery connector.

DC
Power Jack J1

Battery
Connector BH1 EEPROM U8

Battery GPIO Header J23
Switch SW2

CYUSBS234 USB-Serial Development Kit Guide, Doc. # 001-86632 Rev. ** 15



.éﬁi"f}—k,
iﬁYPRESS Kit Operation

PERFORM

3.1 Default Switch and Jumper Settings

The switches and jumpers on the CYUSBS234 DVK board are shipped with default settings for the
USB bus-powered mode, serial interface in the UART mode, and CapSense functionality. The board
is powered by the PC or the hub when it is connected by a USB standard-A to micro-B cable.
Figure 3-2 and Table 3-1 provide the default configuration settings for the switches and jumpers.

Figure 3-2. Default Jumper and Switch Settings

J29 14,18,17 128 117,119, J21, J20

<< ekbe iy
i il

FERFORM

<€YU 185234 USB DVK BOARD

/\CAUTION NN

t+>m:--} Use only recommended ! Pl i 123
BHI rechargeable Li-lon o o} PEOA=Z

Battery. Check polarity of

battery connector.

J3 TP10 SW2 118, J22

Table 3-1. Default Settings

Switch/Jumper Positig:éPri:Z LD Function
SwWi1 Position 2-3 Power supply selection switch set to bus-powered operation
SW2 Position 2-3 Battery power cut-off
J3 OPEN VBAT LED
J4 1and2 Battery charge enable control pin #0 (BCDO)
J7 1and2 Bus detect
J8 1and 2 Battery charge enable control pin #1 (BCD1)
J17 2and 4 SCB configured for UART
J18 1and 2 SCB configured for UART
J19 2and 4 SCB configured for UART
J20 2and 4 SCB configured for UART
J21 2and 4 SCB configured for UART
J22 1and 2 SCB configured for UART
J23 Open GPIO header
J28 2and 3 CapSense watershield feature disabled
J29 1and 2 VBUS detection

CYUSBS234 USB-Serial Development Kit Guide, Doc. # 001-86632 Rev. ** 16
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USB-Serial Enumeration

The CYUSBS234 DVK board connects to the PC by a USB standard-A to micro-B cable. The board
enumerates as a composite USB device.

Follow these steps for device enumeration:

1. To power up the board:

a. Self-powered mode - Set SW1 to position 1-2 and connect the 5-V power-supply adapter to
J1 on the board.

b. Bus-powered mode - Set the switch SW1 to position 2-3.
2. Connect the USB standard-A to micro-B cable to the PC and J2 on the board.
3. The PC detects the board and the software driver is automatically bound to the USB device.

Note If the driver installation is unsuccessful, run setup.exe from the following folders with adminis-
trative privileges:

<Install directory>\Cypress\CYUSBS234 DVK\1l.0\driver\cyusb3
<Install directory>\Cypress\CYUSBS234 DVK\1l.0\driver\cyusbserial

For more information, refer to the Cypress USB-Serial Driver Installation Guide at the following loca-
tion: <Install directory>\Cypress\CYUSBS234 DVK\1l.0\documentation\

Figure 3-3. Install Location of cyusb3 Driver

v Computer » Local Disk (C:) » Program Files » Cypress » CYUSBSZ234 DVK » 10 » driver » cyush3 »

e s R
Organize » Include in library + Share with » New folder
S Favorites Name . Date modified Type Size
B Desktop bin File folder
& Downloads installer File folder
2 Recent Places | templates File folder
B videos #r setup.exe Application 302 KB

Figure 3-4. Install Location of cyusbserial Driver

k\_E » Computer »| Local Disk (C:) » ProgramFiles » Cypress » CYUSBS234 DVK » 1.0 » driver » cyushserial »
= T —_W g . A —
Organize = Include in library = Share with = MNew folder
-
Jr Favorites MName Date modified Type Size
B Desktop bin 14/06,/2013 16:40 File folder
& Downloads installer File folder
1| Recent Places | templates /06,2013 16:40 File folder
B videos #r setup.exe 13/06/2013 18:28 Application 302 KB

Note If a "Welcome to the Found New Hardware Wizard" message appears, select the Yes, this

time only option and click Next to continue the installation.

4. When the software drivers are successfully bound, the board enumeration is complete. The
board appears as a composite device in the device manager of the Windows OS (to launch the
device manager in Windows 7, go to Start > Control Panel > Device Manager), as shown in
Figure 3-5.

m USB-Serial Adapter under CypressUSBConsoleWindowsDriver

CYUSBS234 USB-Serial Development Kit Guide, Doc. # 001-86632 Rev. ** 17
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m USB Serial Port (COM#) under Ports (COM & LPT)

m USB-Serial (Single Channel) Vendor MFG under Universal Serial Bus controllers
Figure 3-5. CYUSBS234 DVK Enumeration as Single UART in Device Manager

File Action View Help

&= »F H

‘éf Computer Management (Local)
4 {f} System Tools
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4 23 Storage
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= Services and Applications
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b g Bluetooth Radios
»-y88 Computer

-EF ControlVault Device
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B Display adapters

» -y DVD/CD-ROM drives
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... Keyboards

>ﬂ Mice and other pointing devices
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3.3 USB-Serial Configuration on Windows OS

Using the Cypress USB-Serial Configuration Utility, you can configure the onboard CY7C65211
USB-Serial bridge controller as a USB-UART bridge, a USB-12C bridge, or a USB-SPI bridge. You
can also use this utility to configure the CY7C65211 device for CapSense and BCD functionality
according to your requirements. The following sections provide detailed descriptions about the
device features and configurations.

By default, the CYUSBS234 DVK board is configured for the USB-UART bridge and CapSense func-
tionality.

3.3.1 Connecting CYUSBS234 DVK to Cypress USB-Serial Configuration Utility

Follow these steps to connect the device using the Cypress USB-Serial Configuration Utility:
1. Connect the USB standard-A to micro-B cable to your PC and the J2 connector on the board.
2. Set switch SW1 to position 2-3 for bus-powered operation.

3. Run the configuration utility from Start > All Programs > Cypress > CYUSBS234 DVK > USB
Serial Configuration Utility.

For a detailed description about the configuration utility, refer to the USB-Serial Configuration Util-
ity User Guide at the following location:

<Install directory>\Cypress\CYUSBS234 DVK\1l.0\documentation
4. The following figure shows the startup screen of the Cypress USB-Serial Configuration Utility.

Figure 3-6. Configuration Utility Startup Screen

-

- Cypress USB-Serial Configuration Utility i e
File Device Help
@
Select Target |
USB-Serial %E‘_’PHESS

Welcome to USB-Serial

The USE-Serial Bridge Controller is the latest addition to Cypress’s family
of Full-Speed USB Controllers. It provides connectivity solutions between
USB and Serial Interfaces (UART/SPI/12C) at low suspend currents (5 pA).
The controller provides up to two configurable serial channels and also
integrates CapSense® (for touch sensitive key switches) and USBE-IF
Battery Charger Detection version 1.2 (to detect power source on the USB
port) making it ideal for portable applications like blood glucose meters,
POS terminals etc. Three parts are being launched:
*  CY7CH5211-24LTXI—USB-Serial Single-Channel (UART/12C/SPI)
Bridge with CapSense®/ BCD
* CY7CB5213-32LTXI- USB-UART LP Bridge Controller
»  CY7C65215-32LTX1 - USB-Serial Dual Channel (UART/12C/SPI) Bridge
with CapSense® and BCD

m

USB-Serial devices attached #: 1
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5. Click the Select Target tab. Select the device from the drop-down menu and click Connect.

Figure 3-7. Configuration Utility Select Target Tab
i = Cypress USB-Serial Configuration Utility M )

File Device Help

Iia_ﬂp_age Select Target |
Select device: | (1) USE-Serial {Single Channel) Vendor MFG ~|| Conneat |

Device Information

Vendor |0 (VID): 04B4

Product 1D (PID): 0002

Device name: UUSB-Serial {Single Channel) Vendor MFG
Manufacturer: Cypress Semiconductor

Product: USB-Serial {Single Channel)

Serial number:
Wersion: 1.0.0.59
Windows device instance [D:  USB\WVID_04B44PID_0002&MI_02.781091A6458040002

USB-5Serial devices attached #: 1

L =

Note The “version” number shown in Figure 3-7 may vary depending upon the latest firmware
version on the USB-Serial bridge controller.

6. A new tab with the connected device's default settings appears, as shown in Figure 3-8. This tab
allows you to modify the device configuration settings, which you can program into the device.

Figure 3-8. Configuration Utility USB Tab

2= Cypress USB-Serial Configuration Utility = | =

File Device Help

BHR (S @

Basic Power

[¥] Use Cypress VID / PID Power mode:
VID: Ok [4BA | bMaxPower [A): B

PID: O |2 Remote Wake-up and Suspend: | Configure

String descriptors
Manufacturer string: Cypress Semiconductor

Product string: USE-Senial (Single Channel}

[ Use serial number string:

System
[ VBUS voltage is 3.3V 10 Level: |CMOS b
[7] VDDD voltage is less than 2V 10 Mode: | Fast hd

[¥] Enable manufacturing interface

Program ][ Disconnect ]

USB-Serial devices attached #: 1
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3.3.2 USB Configuration
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The USB tab shows the current values of the board’s configurable USB and system parameters. Fol-
low these steps to view and modify the parameters for the USB configuration:

1. Follow steps 1 to 6 in the section Connecting CYUSBS234 DVK to Cypress USB-Serial Configu-
ration Utility on page 19 to connect the board to the Cypress USB-Serial Configuration Utility.

2. Click the USB tab.
Figure 3-9. Configuration Utility USB Tab

2= Cypress USB-Serial Configuration Utility

‘:'l g B

File Device Help

i-j"li‘ {;l :: L 2

&

Basic Power

[¥] Use Cypress VID / PID Power mode:

VID: ¢ 4B4 bMaxPower {mA):

PID: ¢ |2

String descriptors

Manufacturer string: Cypress Semiconductor

Product string: USE-Senial (Single Channel}

| Use serial number string:

100 e

Remote Wake-up and Suspend: | Configure

System
[ VBUS voltage is 3.3V 10 Level:  |CMOS b
[7] VDDD voltage is less than 2V 10 Mode: | Fast hd
[¥] Enable manufacturing interface
Program l | Disconnect ]

USB-Serial devices attached #: 1

i

3. You can configure the following USB parameters using the Cypress USB-Serial Configuration

Utility:
a. Vendor ID (VID)
Product ID (PID)

bMaxPower

Remote wake-up and Suspend

Manufacturer string

Product string

. Serial number

m Vendor ID (VID) and Product ID (PID)
Default value: 0x04B4 and 0x0002

Se ~oao0C

Power Mode (bus-powered or self-powered)

A 2-byte vendor ID and product ID must be set in hexadecimal format. The VID and PID options
cannot be zero or empty. The Cypress VID/PID is programmed by default. To change this,
uncheck the Use Cypress VID/PID option. Enter the VID and press the [Tab] or [Enter] key to

enable and enter the PID.
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m Power Mode

Default value: Bus powered

The USB power mode can be set to either self-powered or bus-powered mode.
m bMaXPower

Default Value: 100 mA

The USB device current requirement value can be set in the range 1 to 500 mA in steps of 2 mA
units in bus-powered mode and 0 mA to 500 mA in steps of 2 mA units in self-powered mode.

m Remote Wake-up and Suspend
Default value for Remote wake-up: Enabled
Default value for Suspend: Enabled
Default value for Power Enable: Not enabled (for this board)
Click the Configure button (next to Remote Wake-up and Suspend in the USB tab) to enable or
disable Remote wake-up and Suspend.

Figure 3-10. Configure Remote Wake-up and Suspend Window

= Configure Remote Wake-up & Suspend lﬁJ
Enable Invert Polarity
Remote wake-up [+
Suspend [#
Power enable Mot enabled =
[ ok [ cancel

Configurable options:

o Remote wake-up: When enabled, this option can be used to wake up the USB host from sus-
pend state remotely from the attached device. By checking the Invert Polarity box, polarity of
the wake-up pin can be inverted. J23.6 (GPIO header) on this board is a wake-up pin. To test
the Remote wake-up functionality, follow this procedure:

a. Connect the Remote wake-up pin (J23.6) to GND (J23.10) using the provided jumper wire.
b. Connect the CYUSBS234 DVK board to a PC using USB standard A to micro-B cable.

c. Set the PC into sleep mode. When the PC enters sleep mode, the USB host on the PC side
suspends the connected CYUSBS234 DVK board.

d. By default, the Remote wake-up pin is active high. Disconnect the Remote wake-up pin
(J23.6) from GND (J23.10) and touch TP10 (V3P3), as shown in Figure 3-2. If the Invert
Polarity option is selected, then connect the pin to GND to wake up the USB host from the
Suspend state.

o Suspend: By checking this box, the Suspend option is enabled. When the USB bus enters the
Suspend state, the suspend pin is asserted. By checking the Invert Polarity box, polarity of
the Suspend pin can be inverted. J23.4 (GPIO header) on this board is a suspend pin.

o Power enable: The Power enable function is enabled by assigning a GPIO from the drop-
down menu. When the USB-Serial bridge is configured by the host, this GPIO is asserted. In
bus-powered embedded systems, to meet the USB 2.0 Specification requirements during
Unconfigured and Suspend states, this pin can be used as a notification to control the power
to the system. Refer to the Configuration Ultility User Guide for more details about these
options.
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Test Procedure for Suspend and Power Enable Pin.
a. Connect the CYUSBS234 DVK board to a PC using USB standard A to micro-B cable.
b. Set the PC into sleep mode.

c. Check the Suspend pin (J23.4) and Power Enable pin (selected GPIO which comes on exter-
nal header J23) using a digital multimeter or digital storage oscilloscope. The Suspend pin
goes low and Power enable pin goes high during sleep mode. (By default, the invert polarity is
disabled. If the invert polarity is enabled, the Suspend pin goes high during sleep mode.)

d. Wake up the PC using the Remote wake-up feature described in page 22, or using any other
device such as a mouse or keyboard connected to the PC. When the PC becomes active, the
Suspend pin goes high and power enable pin goes low.

m Manufacturer string
Default value: Cypress Semiconductor
The Manufacturer string can be a value of up to 32 characters.
m Product string
Default value: USB-Serial (Single Channel)
The Product string can be a value of up to 32 characters.
m Serial number string
Default value: NULL (No serial number)
Select the check box to enter the serial number, which can be a value of up to 32 characters. If
you do not require the serial number, deselect the check box.
System
The Configurable options are:
a. VBUS voltage is 3.3 V
VDDD voltage is less than 2 V
Enable manufacturing interface
I/0O Level
I/O Mode
Program button
g. Disconnect button
m VBUS voltage is 3.3V
Default value: Unchecked

This option must be checked if the VBUS pin is supplied with 3.3 V, and unchecked if the VBUS
pin is supplied with 5 V. The board is designed only for 5-V VBUS operation. This option must
always be unchecked for the board. The CY7C65211 device supports VBUS voltage range from
3.15Vt05.25V.

m VDDD voltage is less than 2 V
Default value: Unchecked

The board is designed only for 5-V operation. This option must always be unchecked for the
board. The CY7C65211 device supports VDDD voltage range from 1.71 Vto 5.5 V.

m Enable manufacturing interface
Default value: Checked

This option enables an additional vendor class manufacturing mode interface for reprogramming
the device. For more information, refer to the Enable Manufacturing Interface section in the
Cypress USB-Serial Configuration Utility User Guide.

-0 oo OT
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m /O level

Default value: CMOS

You can set the device's GPIO logic levels to either CMOS or LVTTL.
m /O Mode

Default value: Fast

You can set the device's GPIO edge transitions to either fast or slow for EMI considerations. For
more information, refer to the GPIO AC Specifications table in the datasheet.

m Program button

After configuring all the device settings, the updated configuration settings must be programmed
to the device. To program the device, click the Program button.

m Disconnect button
Click this button to disconnect the DVK from the configuration utility.

4. After configuring the USB and system parameters, click the Program button to save the changed
USB parameters. On successful programming, the “Program Succeeded” message appears.
Click OK to continue.

5. Click the Disconnect button to disconnect the board from the configuration utility.

6. Press the reset switch SW3 on the board. The controller is reinitialized with the new parameters
and the board re-enumerates, as shown in Figure 3-5 on page 18.
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3.3.3 UART Configuration

The CYUSBS234 DVK board is configured for the UART interface by default. The board can act as a
USB-UART bridge to transfer and receive data between the device and the PC via terminal commu-
nication software, such as Hyperterminal or Tera Term.

Follow these steps to view and modify the parameters for the UART configuration:

1. Follow steps 1 to 6 of the section Connecting CYUSBS234 DVK to Cypress USB-Serial Configu-
ration Utility on page 19 to connect the board to the Cypress USB-Serial Configuration Utility.

2. Click the SCB tab. Select UART as the SCB mode from the drop-down menu.
Figure 3-11. Configuration Utility SCB Configuration Tab

s )
2= Cypress USB-Serial Configuration Utility M
File Device Help
BHFI>S @

et B Sl R
[ Start Page | Select Target | CY7C85211-24LTX |

|UsE | 5CB |CapSense®/BCD/GFIO |

Mode: |uarT ~| [ configure |

Protocal: CDC -

Notfication LED: | Configure |

Program ] [ Disconnect

USB-5Serial devices attached #: 1

3. Click the Configure button, as shown in Figure 3-11, to configure the UART parameters.

Figure 3-12. UART Configuration parameters

f & Configure UART Settings ﬁ‘
Baud rate: 115200 -
ok
Data width: 8 bits -
Stop bits: 1 bit b

Parity: | Mone -

[~ Drop packets on RX emor

[¥] Disable CTS and DSR pull-up during suspend

oK ] l Cancel
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You can configure the following UART parameters by using the Cypress USB-Serial Configuration
Utility:
a. Baud Rate
Type
Data Width
Stop Bits
Parity
Drop packets on RX error
. Disable CTS and DSR pull-up during suspend
m Baud Rate
Default value: 115200

You can set the baud rate for the UART in an editable drop-down combo box that lists the pre-
defined, standard baud rates. You can also enter a specific baud rate in the combo box. The min-
imum and maximum baud rates supported by this board are 300 bps and 1 Mbps, respectively.
The CY7C65211 device supports 3 Mbps, but the board limits the baud rate to 1 Mbps, due to the
limitation of the RS-232 line driver (U5).

m Type

Default value: 6 pin

You can set the UART type to:

a. 2 pin (RXD and TXD pins)

b. 4 pin (RXD, TXD, RTS, and CTS pins)

c. 6 pin (RXD, TXD, RTS, CTS, DSR, and DTR pins)
m Data Width

Default value: 8 bits

You can set the UART data width to either 7 bits or 8 bits.
m Stop Bits

Default value: 1 bit

You can set the number of UART stop bits to either 1 bit or 2 bits.
m Parity

Default value: None

You can set the parity for the UART data transfer to either None, Odd, Even, Mark, or Space.
m Drop packets on RX errors

Default value: Unchecked

This parameter defines the behavior of the UART when an error is detected in the packet
received (RX packet/byte). When this option is selected, the data packet/byte in the RX buffer is
discarded.

m Disable CTS and DSR pull-up during suspend
Default value: Checked

In an embedded system, this parameter can be checked to reduce system current consumption
during Suspend state. This parameter disables CTS and DSR pull-up resistors in Suspend state
to meet USB 2.0 Specification current requirements.

4. Click OK to close the Configure UART Settings window and return to the SCB tab.
5. Select CDC as the protocol in the drop-down menu.

-0 oo OT
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6. Notification LEDs are set to None, by default. The notification LED pins are brought out on the
external GPIO header J23. You can configure any GPIO as a notification LED by clicking the
Configure button next to “Notification LED” in the SCB tab and connect an external LED to the
assigned GPIO pin on the GPIO header J23.

7. After configuring the UART interface, click the Program button to save the changed SCB settings
onto the controller. On successful programming, the “Program Succeeded” message appears.

Click OK to continue.
8. Click the Disconnect button to disconnect the board from the configuration utility.

9. Press the reset switch SW3 on the board. The controller is reinitialized with the new parameters
and the board re-enumerates, as shown in Figure 3-13.

Figure 3-13. CYUSBS234 DVK Board Enumeration as USB-UART Controller in Device Manager

I ‘éf Computer Management (Local)
4 '[|’:rI System Tools
> @ Task Scheduler
I @ Event Viewer
» g2l Shared Folders
> k Local Users and Groups
> (@) Performance
=4 Device Manager
4 =3 Storage
=4 Disk Management
i 5‘ Services and Applications

48 WST-SUKU-LAP
% Batteries
b a Bluetooth Radios
\H Computer
l,-]' ControlVault Device

1+, CypressUsbConsoleWindowsDriver
: USE Bus Enumerator
; i USB-Serial Adapter
b Disk drives

‘;l Display adapters
- DVD/CD-ROM drives
\I:‘gq, Human Interface Devices
- - IDE ATA/ATAPI controllers
@ IEEE1394 Bus host controllers
b Keyboards
b ﬂ Mice and other pointing devices
2| Modemns
‘__- Maonitors
b ¥ Metwork adapters
\a:] PCMCIA adapters
Y5 Ports (COM & LPT)
‘?' Communications Paort (COML)
-..YZ" ECP Printer Port (LPT1)
{757 USB Serial Port (COM4) |
i -fud Processors
b j Smart card readers
-4 Sound, videc and game controllers
42 Storage controllers
M System devices

-

-

a- h Universal Serial Bus controllers

----- ' Generic USE Hub

----- ﬁ Generic USE Hub

----- 6 Generic USE Hub

----- b Generic USE Hub

----- ' Standard Enhanced PCI to USB Host Controller
----- ﬁ Standard Enhanced PCI to USB Host Controller
----- 6 USE Composite Device

----- b USE Composite Device

----- ' USE Composite Device

----- ﬁ USE Root Hub

----- § USE Root Hub

b USB-Serial (Single Channel) Vendor MFGI

10.The Cypress USB-Serial Configuration Utility is displayed, as shown in Figure 3-7 on page 20.
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Test Procedure for CYUSBS234 DVK Configured as UART

1. To test the functionality of the UART interface, set up the jumpers as listed in Table 3-3 and
shown in Figure 3-14 and Figure 3-15.

Table 3-2. Jumper Settings

Jumper Pins to be Shorted Function
J17 2and 4 SCB_2 (Pin#21) configured for UART RTS
J18 1and 2 SCB_0 (Pin#1) configured for UART RXD
J19 2and 4 SCB_1 (Pin#20) configured for UART DSR
J20 2and 4 SCB_3 (Pin#22) configured for UART CTS
J21 2and 4 SCB_4 (Pin#23) configured for UART TXD
J22 1and 2 SCB_5 (Pin#2) configured for UART DTR
J29 1and 2 VBUS selection
Figure 3-14. SCB UART Jumpers
A @ HEADER
SPI @ @ @ UART J17
[ P2t O
il (SCB 2)
(29 [mew)
us €31 o = GPIO
T e = EO) @ U e
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A . ® O 19
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B B @
R
[') GPIO
a ® HEADER
E
c SPI @ @UART J20
N T
T Pin #22
R | (€cB3
o GPIO
v ® HEADER
L
E | UART
R W@ O J21
(SCB_4) © SPI
GPIO
HEADER, 7y @ O UART  Jop
Pin#2
(SCB_5)
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Figure 3-15. VBUS Selection Jumper

2. To check the functionality of the UART, you can perform a quick loopback test by interconnecting
the DB9 connector pins with the jumper wires as follows:

o J15.3-J15.2 (TXD of SCB to RXD of SCB)
o J15.4-J15.6 (DTR of SCB to DSR of SCB)
o J15.7-J15.8 (RTS of SCB to CTS of SCB)

Figure 3-16. Connection for Loopback Test

[ |

(RXD) (TXD) (DIR)
2 3 4

||
o 12 | S O

(D

1L

3. Open an instance of the serial emulation terminal, such as Tera Term, which you can install from
the following location:

<Install directory>/Cypress/CYUSBS234 DVK/1.0/teraterm
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4. Inthe Tera Term: New Connection window, click Serial and select USB Serial Port (COM#), as
shown in Figure 3-17. Click OK.

Note To change the UART parameters, go to Setup > Serial Port in the Tera Term terminal.

Figure 3-17. Tera Term Connection

ril";_.-d Tera Term - [disconnected] VT

File Edit Tera Term: New connection

TCPAP

@ Serial

i: myhost.example.com
History
Telnet
® SS5H
Other

|22

S5H2

UNSPEC

Port: |COM4: USB Serial Port (COM4)

| 0K | | Cancel | | Help

)

5. Connecting TXD to RXD enables the data to flow from the UART transmitter to the receiver,
which is displayed on the same terminal, as shown in Figure 3-18. This test procedure validates
the functioning of the USB-UART bridge. If the local echo option is enabled, then the entered
data appears twice on the terminal.

Note To enable the local echo option, go to Setup > Terminal. In the “Tera Term: Terminal Setup"
window; check the Local echo box.

Figure 3-18. Tera Term Application: Loopback Test Output

& COM4:115200baud - Tera Term VT

[E=REET

File Edit Setup Control Window Help

CYPRESS USB SERIALN

P

Note This screenshot is captured without enabling Local echo.

3.3.3.2 Throughput Determination

Throughput is the average rate of successful data transfer over the UART channel. It is measured in
bits/second. A PC application can be used to determine the throughput of an USB-Serial bridge con-
troller. The CY7C65211 device supports 3 Mbps, but the actual reported throughput on a PC applica-
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tion (Tera Term) will be less than 1 Mbps, due to RS-232 line driver limitation, protocol overhead, and

PC application latency.

Follow these steps to determine the throughput of the USB-Serial bridge controller:

1. In the Tera Term window, go to Setup > Serial Port:

a. Enter ‘1000000’ in the Baud rate drop-down combo box.
b. Select Hardware in the Flow control drop-down menu.

c. Click OK

2. Go to Setup > Terminal > Receive and select CR+LF. Click OK to continue.
3. Go to File menu. Select Send File from the drop-down menu, as shown in Figure 3-19.

Figure 3-19. Sending the File

© COMA4:1000000baud - Tera Term VT

|J: =] l-as-r

File | Edit Window
Alt+M
Alt+D

Alt+G

Setup  Control

Help

Mew connection...
Duplicate session

Cygwin connection

Log...

Comment to Log...

View Log

Show Log dialog.

Send file...

Transfer 3
SS5H SCP..,

Change directory...

Replay Log...

TTY Record

Select a file to be sent through USB Serial Port (COM#). After the file is selected, the data trans-

fer starts and the window is displayed, as shown in Figure 3-20.

Number of bytes transferred per second determines throughput. The "Tera Term :Send File" win-

dow shows effective data throughput in Bytes/sec; multiply this value by 8 to get the throughput in
bits/sec. Again, multiply this value by 2 to get the unidirectional throughput.

Figure 3-20. Throughput Determination
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CYUSBS234 USB-Serial Development Kit Guide, Doc. # 001-86632 Rev. **

31



L

P/ CYpRrESS

PERFORM

3.3.4 I2C Configuration

Kit Operation

You can configure the CYUSBS234 DVK board for the 12C serial interface to function as a USB-I12C
bridge. The onboard 12C EEPROM (operating in 12C slave mode) can be connected to the USB-
Serial bridge controller, CY7C65211, to read and write data. The USB-Serial Test Utility can be used
to read, write, and verify the contents of EEPROM from the PC. The Test Utility software is available

as part of the CYUSBS234 kit installer.

Follow these steps to view and modify the parameters for the 12C configuration:

1. Follow steps 1 to 6 in the section Connecting CYUSBS234 DVK to Cypress USB-Serial Configu-
ration Utility on page 19 to connect the board to the Cypress USB-Serial Configuration Utility.

2. Click the SCB tab. Select 12C as the SCB mode from the drop-down menu.

Figure 3-21. SCB Configuration Tab

-
2= Cypress USB-Serial Configuration Utility

= ] |

File Device Help

BEHP DS

&

|UsE | 5CB |CapSense®/BCD/GFIO |

Mode: I 12C ¥ I | Corffigure

Protocal: Vendor -
Notfication LED:

[fogn ]

USB-5Serial devices attached #: 1
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3. Click the Configure button, as shown in Figure 3-21, to configure the 12C settings.

Figure 3-22. 12C Configuration Settings

f & Configure [2C Settings [ﬂ;&r
Frequency (Hz): 100000 -
Mode: m Use as wake-up source
Slave address:  Ox |2 (7HE even addess)
Enable clock stretching
[ ok |[ Canesl
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You can configure the following 12C parameters by using the Cypress USB-Serial Configuration
Utility:
a. Frequency
Mode
Use as wake-up source (Slave mode only)
Slave Address (Slave mode only)
Enable clock stretching (Slave mode only)
m Frequency
Default value: 100 kHz

You can set the operating frequency of the 12C master/slave from 1 kHz to 400 kHz in the drop-
down menu.

m Mode
Default value: Master

You can configure the I12C mode to either a master or a slave. To support the slave mode, contact
Cypress Technical Support.

m Slave Address
Default value: 2

This option is available only in the 12C slave mode. The 12C slave address can be from 2 to 126
(in decimal) in increments of 2.

m Enable clock stretching
Default value: Unchecked

This option is available only in 12C slave mode. You can use this option when there is a mismatch
between the master and the slave clock frequency. Both master and slave can operate at the
same frequency by enabling clock stretching.

m Use as wake-up source
Default value: Disabled

This option is available only in I12C slave mode. USB-Serial bridge controller as 12C slave can be
used as remote wake-up source to wake-up the USB host.

4. Click OK to close the Configure 12C Settings window and return to the SCB tab.
5. Select Vendor as the protocol in the drop-down menu.

6. Notification LEDs are set to None, by default for this board. The notification LED pins are brought
out on the external GPIO header J23. You can configure any GPIO as a notification LED by click-
ing the Configure button next to "Notification LED" in the SCB tab and connect an external LED
to the assigned GPIO pin on the GPIO header J23.

7. After configuring the 12C interface, click the Program button to save the changed SCB settings.
On successful programming, the "Program Succeeded" message appears. Click OK to continue.

8. Click the Disconnect button to disconnect the board from the configuration utility.

9. Press the reset switch SW3 on the board. The controller is reinitialized with the new parameters
and the board re-enumerates, as shown in Figure 3-23.

® a0 0o
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Figure 3-23. CYUSBS234 DVK Enumeration as USB-Serial Bridge Controller in Device Manager

File Action View Help
== 2EE BE =

=£' Computer Management (Local) || a5 WS7-SUKU-LAP

4 '[ﬂ Systermn Tools 5@ Batteries
> @ Task Scheduler -_,g Bluetooth Radios
i+ @] EventViewer . 8 Computer
[+ | Shared Folders »-&¥ ControlVault Device
[ ek_' Local Users and Groups I_l;.-l. C],rpressUstDnsoleWinduwsDrh.rerl
> f@ Performance I+ Disk drives
=4 Device Manager b ‘A Display adapters
4 2 Storage b i) DVD/CD-ROM drives
=% Disk Management E% Hurnan Interface Devices
I F Services and Applications -_,Lﬁ IDE ATASATAPI controllers

b ﬁ IEEE 1394 Bus host controllers

[ & Keyboards

> ﬂ Mice and other pointing devices
[ H;:] Modems

A Monitars

Ii'l"‘ Metwork adapters

(= PCMCIA adapters

&5 Ports (COM 8 LPT)

b E Processors

s - iﬂ Smart card readers

[ “.I Sound, video and game controllers

R ar

-_, C‘v Storage controllers

R

B Systemn devices

4- E Universal Serial Bus controllers
..... § Generic USB Hub

----- § Generic USE Hub

----- § Generic USE Hub

..... § Generic USB Hub

----- G Standard Enhanced PCI to USE Host Controller
----- ‘ Standard Enhanced PCI to USB Host Controller
----- § USE Composite Device

----- E USB Compuosite Device

----- G U5B Composite Device

----- § USE Root Hub

----- § USE Root Hub

----- U USE-5Serial (Single Channel) Vendor 1

----- G U5B-Serial (Single Channel) Vendor MFG

10.The Cypress USB-Serial Configuration Utility is displayed, as shown in Figure 3-7 on page 20.
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3.3.4.1 Test Procedure for CYUSBS234 DVK Configured as 12C
1. To test the functionality of the 12C interface, set up the jumpers as listed in Table 3-3 and shown

in Figure 3-24 and Figure 3-25.

Table 3-3. Jumper Settings

Jumper Pins to be Shorted Function
J17 2and3 SCB_2 (Pin#21) configured for 12C SCL
J20 2and3 SCB_3 (Pin#22) configured for 12C SDA
J29 1and 2 VBUS selection

Figure 3-24. SCB 12C Jumpers

SCB JUMPERS

J19 JZ1

ug €31
wTe
«Th

«n R20
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2. Run the USB Serial Test Utility from Start > All Programs > Cypress > CYUSBS234 DVK >
USBSerialTestUTtility.

3. To use the default Cypress PID, change the Product ID to 0004.
Note The user has the option to enter custom Vendor ID and Product ID.

Figure 3-26. Test Utility (VID and PID Selection)

= USB Serial Test Utility (== % |
Operations  Help
& | ©
Wz 4 e M
r ™ R
Enter VendorlD and ProductlD ﬁ
Vendor ID:I 0484 | Product ID: | fooos] |
Device list with specified VID & PID:
Device id Device class  Device type Serial Device friendly name
€| 1 | §
MOTE: Test utilty supports data transfer with EEPROM connected to SPI & I2C on DVK,

e,

Ready

4. The test utility lists the interfaces available on the board for the 12C interface. Click OK.
Figure 3-27. Test Utility (change of PID)

P 5
= USB Serial Test Utility (== % |
Operations  Help
&l e
Wz 4 e M
r ™ R
Enter VendorlD and ProductlD ﬁ
Vendor ID: 0484 Product ID:
Device list with specified VID & PID:
Device id Device class  Device type Serial Device friendly name
USE Port: 7- Dev Id:0 VEMDOR. 12C USB-Serial (Single Channel) Ve
USE Port: 7-Dev Id:i 1 VENDOR MFG USB-Serial (Single Channel) Ve
€| 1 | §
MOTE: Test utilty supports data transfer with EEPROM connected to SPI & I2C on DVK,

e,

Ready
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5. Enter an EEPROM page address within the range specified in the text box (0x0 to 0xFF) and
click the Write data button. The status bar at the bottom of window displays the status of the

data.
Figure 3-28. Test Utility Data Transfer

-

= USB Serial Test Utility

|:|||E|

Operations  Help

&l e

12C[USE Port:7- Dev [d:0] I

Data operations{EEPROM)

EEPROM page in hex {range:0x0 - 0xFF):

IOU I

Generate random hex data I

| writedata | | Read&verify data |

Test data: [ Read data:

(LT A S 1}

»

20 9A S0 EE 40 78 36 FD 12 45 32 F6 9E 7D 49 DC
AD 4F 14F2 44 40 66 D0 6B C4 30 B7 32 3B A1 22
F6 229190 E186 IFDABOCA 99 02EB9 729D 49
2C 80 FEC599 D5 E9 B0 B2 EA C9 CC 53 BF 67 D6

m

| m

Completed writing to EEPROM pageAddress on 120 0x0 - bytes of data: 64'

6. Click the Read & verify data button. When the written and read back data are the same, the

“Data verification successful” message appears.

Figure 3-29. Test Utility Data Transfer Verification

Data operations{EEPROM)
EEPROM page in hex (range:0x0 - 0xFF): oa [ writedata | | Read&verify data |
Test data: [ Generate random hex data I Read data:

= USE Serial Test Utility == =
Operations  Help
&l e

| 12€[USE Port:7- Devid:0] | o4 b oM

20 9A 50 EE 40 78 36 FD 1243 33 )5 Serial Test Utility
AD 4F 14F2 44 40 65 D0 6B C4
F& 229190 E1386 IF DABOCA
2CB07EC599DSE9B0B2EA

]

'.l\\ Data verification successful.

»

m

| m

Comparing read buffer with write buffer...
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7. Click OK. The "Data verification successful" message appears at the bottom of the window.

Figure 3-30. Test Utility Successful Data Transfer Verification

("sar USB Serial Test Utility (=B [ |
Operations  Help
&l e
[ 12C[USE Port:7- Dev Id:0] | Mo boM

Data operations{EEPROM)

EEPROM page in hex (range:0x0 - 0xFF): 00 I Virite data | [ Read & verify data |
Test data: [ Generate random hex data | Read data:
.209-"-\ SO0EE 40 78 36 FD 12 43 32F6 5E 7D 49 DC 209A 50EE40 78 36 FD 1249 32 F6 9E 7D 49 DC
AD 9F 14F244 4066 D0 6B C4 3067 3238 A122 AD 4F 14F244 4066 D0 6B C430B7 32 3B A1 22
F6 22919DE18B IFDABOCA 990289 729D 49 F6 22915DE18B IFDABOCA 990269 729D 45
2C 80 FEC599 D5 E9 B0 B2 EA C9 CC 53 BF 67 D6 2C 80 FEC599D5E9 80 B2 EA C9 CC 53BF 6706 =

<[y i =

Data verification successful.l

3.3.5 SPI Configuration

You can configure the CYUSBS234 DVK board for the SPI serial interface to function as a USB-SPI
bridge. The onboard SPI EEPROM (operating in the SPI slave mode) can be connected to the
CY7C65211 USB-Serial bridge controller, to read and write data. The USB-Serial Test Utility pro-
vided can be used to read, write and verify data from the PC. The Test Utility software is available as
part of the CYUSBS234 kit installer.

Follow these steps to view and modify the parameters for the SPI configuration:

1. Follow steps 1 to 6 in the section Connecting CYUSBS234 DVK to Cypress USB-Serial Configu-
ration Utility on page 19 to connect the board to the Cypress USB-Serial Configuration Utility.
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2. Click the SCB tab. Select SPI as the SCB mode from the drop-down menu.

Figure 3-31. Configuration Utility SCB Configuration Tab

-

2= Cypress USB-Serial Configuration Utility

= ] |

File Device Help

BHR S

&

|UsE | 5CB |CapSense®/BCD/GFIO |

Mode: [sFi ~| [ configure |

Protocal: Vendor

I

Motification LED: Configure

Program

] [ Disconnect

USB-5Serial devices attached #: 1

3. Click the Configure button, as shown in Figure 3-31, to configure the SPI settings.

Figure 3-32. SPI Configuration Settings

Frequency {Hz): 100000 : (7 KHz - 3 MHz)

Data width: Sb'rtsiv

SPlmode: | Use as wake-up source
Protocol: Enable select precede

- -.
& Configure SPI Settings ﬁ

CPHA mode: Low .7
CPOL made: ow -
S5N Toggle mode:
Bit order:
[ ok J[ Caneal |
\ J

Kit Operation

You can configure the following SPI parameters by using the Cypress USB-Serial Configuration

Utility:

a. Frequency
Data width
SPI mode

Protocol

~0®o 00O

Use as wake-up source (slave mode only)

Enable select precede (T Protocol only)
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g. CPHA and CPOL mode (Motorola Protocol only)

h. SSN Toggle mode (Motorola Protocol only)

i. Bitorder
m Frequency

Default Value: 1 MHz

You can set the SPI operating frequency from 1 kHz to 3 MHz with increments of 1 Hz.
m Data width

Default Value: 8 bits

You can set the SPI data width from 4 bits to 16 bits in the drop-down menu.
m SPlImode

Default value: Master

You can configure the SPI mode to either a master or a slave. To support the slave mode, contact
Cypress Technical Support.

m Use as Wake-up source

Default value: Disabled

This parameter is applicable only when the SPI mode is set to Slave.
m Protocol

Default value: Motorola

You can select one of the three SPI protocols:

o Motorola

o Texas Instruments

o National Semiconductors
m Enable Select Precede

Default status: Disabled

This parameter is applicable only when the SPI protocol is set to Tl.
m CPHA and CPOL mode

Default Value: Both Low

The CPHA (Clock Phase) and CPOL (Clock Polarity) parameters are available only when the SPI
protocol is set to Motorola.

You can set the CPOL and CPHA values to either Low or High from the drop-down menu.
m SSN Toggle mode

Default value: Continuous

This option is available only when the Protocol is set to Motorola.

You can set the SSN (Slave Select n) toggle mode to either Frame or Continuous. SPI EEPROM
on the board supports only “Continuous” SSN Toggle mode.

m Bit Order
Default value: MSB first
You can set the bit order to either MSB first or LSB first.

Note Refer to the SPI Mode section in the Cypress USB-Serial Configuration Ultility User Guide
for more information.

4. Click OK to close the Configure SPI Settings window and return to the SCB tab.
5. Select Vendor as the protocol in the drop-down menu.
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6. Notification LEDs are set to None, by default for this board. The notification LED pins are brought
out on the external GPIO header J23. You can configure any GPIO as a notification LED by
clicking the Configure button next to "Notification LED" in the SCB tab and connect an external
LED to the assigned GPIO pin on the GPIO header J23.

7. After configuring the SPI interface, click the Program button to save the changed SCB settings.
On successful programming, the "Program Succeeded" message appears. Click OK to continue.

8. Click the Disconnect button to disconnect the board from the configuration utility.
9. Press the reset switch SW3 on the board. The controller is reinitialized with the new parameters
and the board re-enumerates, as shown in Figure 3-33.

Flgure 3-33. CYUSBSZS4 DVK Enumerates as USB-Serial Bndge Controller in Device Manager
.l- C_ Y ulerM

I File Action View Help

;gf' Computer Management (Local) || 4= WST-SUKU-LAP

4 ]]"E System Tools @ Batteries
> @ Task Scheduler b g Bluetooth Radios
> [&] Event Viewer 4% Computer
» | Shared Folders i &¥ ControlVault Device
, ,#_ Local Users and Groups I_i‘ C}rpressUsbConsoleWindowsDri\rerI
» (%) Performance 1y Disk drives
=4 Device Manager ‘& Display adapters
4 23 Storage b ey DVD/CD-ROM drives
=% Disk Management &,ﬁ) Human Interface Devices
_;, Services and Applications g IDE ATA/ATAPI controllers
b ﬁ IEEE 1394 Bus host controllers
| 2= Keyboards

--ﬂ Mice and other pointing devices
2] Modems
B Monitors
[ lﬂ' Metwork adapters
. ’_] PCMUCIA adapters
"' Ports (COM &L LPT)
D Processors
E 'j Senart card readers
-& Sound, video and game controllers

43 Storage controllers

4B Systermn devices

4 '“ Universal Serial Bus controllers
..... § Generic USB Hub

..... § Generic USB Hub

..... § Generic USB Hub

..... § Generic USB Hub

----- j Standard Enhanced PCl to USE Host Controller
----- ' Standard Enhanced PCl to USB Host Controller
----- § USB Composite Device

..... ﬁ USB Compuosite Device

..... j USB Compuosite Device

..... § USB Root Hub

----- @ USB FRoot Hub

..... H USB-5erial (Single Channel) Vendor 1

..... j USB-5erial (Single Channel) Vendor MFG

10.The Cypress USB-Serial Configuration Utility is displayed, as shown in Figure 3-7.
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3.3.5.1 Test Procedure for CYUSBS234 DVK Configured as SPI

1. To test the functionality of the SPI interface, set up the jumpers as listed in Table 3-4 and shown
in Figure 3-34 and Figure 3-35.

Table 3-4. Jumper Settings

S.No Jumper Pins to be Shorted Function
1 J17 2and 5 SCB_2 (Pin#21) configured for SPI MISO
2 J19 2and 3 SCB_1 (Pin#20) configured for SPI SSEL
3 J20 2and 5 SCB_3 (Pin#22) configured for SPI MOSI
4 J21 2and3 SCB_4 (Pin#23) configured for SP1 SCLK
5 J29 1and 2 VBUS selection
Figure 3-34. SCB SPI Jumpers

SCR JUMPERS:
JIT J19 J21

L ——=i30
AT ey

2. Run the USB Serial Test Utility from Start > All Programs > Cypress > CYUSBS234 DVK >
USBSerialTestUTtility.

3. To use the default Cypress PID, change the Product ID to 0004.
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Note The user has the option to enter custom Vendor ID and Product ID.

Figure 3-36. Test Utility (VID and PID Selection)

= USB Serial Test Utility [=@] = |
Operations  Help
& @
W A e M
- === B
Enter VendorlD and ProductD M
Vendor ID: |0434 | Product ID: |3n1ﬁ |
Device list with specified VID & PID: Cancel
Device id Device class  Device type Serial Device friendly name
< 1 | +
MNOTE; Test utilty supports data transfer with EEPROM connected to SPT & I2C on DVK.
—
Ready

Kit Operation

4. The test utility lists the interfaces available on the board for the SPI interface. Click OK.
Figure 3-37. Test Utility (PID Change)

-

= USB Serial Test Utility (== % |
Operations  Help
& @
M o4 M

-
Enter VendorlD and ProductD

Vendor ID: 0484 Product ID:

€| i |

Device list with specified VID & PID: Cancel
Device id Device class  Device type Serial Device friendly name
USE Port: 7- Dev Id:0 VENDOR SPI USE-Serial (Single Channel) Ve
USB Port:7-Dev Id:1 VEMNDOR MFG

USB-Serial (Single Channel) Ve

MNOTE; Test utilty supports data transfer with EEPROM connected to SPT & I2C on DVK.

——————

Ready
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5. Enter an EEPROM Page address within the range specified in the text box (0x0 to 0x3FF) and
click the Write data button. The status bar at the bottom of window displays the status of the
write data operation.

Figure 3-38. Test Utility Data Transfer

r-?-,r USB Serial Test Utility = | = i
Operations  Help
&l e
SPI[USE Port:7- Dev Id:0] Woq M

Data operations(EEPROM)

EEPROM page in hex (range: 0x0 - 0x3FF): |DDD | I \irite data I l Read & verify data I

Test data: [ Generate random hex data I Read data:

29 23BES4E16C D6 AE 5290 49 F1F1BEESER

B3 Ab DB 3C 87 0C 3E 99 24 5E 0D 1C 06 B7 47 DE
B3.12 4D C8 43 BB 8B AG 1F 03 5A 7D 09 38 25 1IF
5D D4 CB FC 96 F5 45 36 13 0D 89 0A 1C DB AE 32
209A S0EE 40 78 36 FD 12 43 32F6 9E 7D 49 DC
AD 4F 14F244 40 66 D0 BB C4 3067 32 3B A122
F6 229190 E186 1IF DA BO CA 99 02 B9 72 9D 45
2C 80 FEC599D5E9BOB2ZEACA CC 53BF 67 D6
BF 14 D6 7E 2D DC B8E 66 83 EF 57 49 61 FF 69 8F A
61CDD11ESDSC 16 72 72E6 1D FO 84 4F 4A 77

02D7E8 39 2C 53CBC9 12 1F 33 749E0C F4D5
D49F D4 A455 FE35CF 32 22F4CCCFD390 2D
48 D3 8F 75E6 D9 1D 2AES COF7 2B 78 81 87 44
0E 5F 5000 D4 618D BE 7B 05 1507 38 3382 1F

1837092DA 6454 CEB185 3E 659 15F8 46 6A 04

m

Completed writing to EEPROM pageAddress on SPL Ox - bytes of data: 256'

6. Click the Read & verify data button. When the data that is written and read back are identical, a
data verification successful message appears.

Figure 3-39. Test Utility Data Transfer Verification

= USB Serial Test Utility [=]=E] &
Operations  Help
&l e

| sPIUSE Port:7- DevId:a] | Mo boM

»

Data operations(EEPROM)

EEPROM page in hex (range: 0x0 - 0x3FF): 000 [ \Write data ] [ Read & verify data |

Test data: [ Generate random hex data I Read data:
29 23 BE 84 E1 6C D5 AE 52 90

f
USB Serial Test Utility [
B3 A5 DB 3C 87 0C 3E 99 24 5E

B3.12 4D C8 43 BB 8B AG 1F 03 o
SDD4CBFC 95 F545 38 130D
20 9A S0 EE 40 78 36 FD 12 459
AD 4F 14 F2 44 40 66 DO 66 C4
F6 229190 E186 1IF DA BO CA
2C 80 FEC599D5ES BOB2ZEA C
BF 14 D6 7E 2D DC 8E 66 83 EF
61CDD11ESDSC 16 72 72E6
02D7E8 39 2C53CECY 12 1F
D4 9F D4 A4 559 7E 35 CF 32 22F
43 D3 8F 75E6 D9 1D 2AESCOF Py
0E 5F 50 00 D4 618D BE 7B 05 1507 38 3382 1F 1
1837092DA 6454 CEB185 3E 659 15F8 46 6A 04

m

l Data verification successful,

]

Comparing read buffer with write buffer...
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7. Click OK. The “Data Verification successful” message appears at the bottom of the window.

Figure 3-40. Test Utility Successful Data Transfer

= USB Serial Test Utility

(=B [ |

Operations  Help

&l e

| SPIIUSE Port7- Dev1d:0] |

Data operations(EEPROM)

EEPROM page in hex (range: 0x0 - 0x3FF): 000

Test data: l Generate random hex data

29 23BEG4E16C D6 AE 5290 45 F1F1BEES EB
B3 Ab DB 3C 87 0C 3E 99 24 5E 0D 1C 06 B7 47 DE
B3.12 4D C8 43 BB 8B AG 1F 03 5A 7D 09 38 25 1IF
5D D4 CB FC 96 F5 45 36 13 0D 89 0A 1C DB AE 32
209A S0EE 40 78 36 FD 12 43 32F6 9E 7D 49 DC
AD 4F 14F244 40 66 D0 BB C4 3067 32 3B A122
F6 229190 E186 1IF DA BO CA 99 02 B9 72 9D 45
2C 80 FEC599D5E9BOB2ZEACA CC 53BF 67 D6
BF 14 D6 7E 2D DC B8E 66 83 EF 57 49 61 FF 69 8F
61CDD11ESDSC 16 72 72E6 1D FO 84 4F 4A 77
02D7E8 39 2C 53CBC9 12 1F 33 749E0C F4D5
D49F D4 A455 FE35CF 32 22F4CCCFD390 2D
48 D3 8F 75E6 D9 1D 2AES COF7 2B 78 81 87 44
0E 5F 5000 D4 618D BE 7B 05 1507 38 3382 1F
1837092DA 6454 CEB185 3E 659 15F8 46 6A 04

I Write data | l Read & verify data |

Read data:

[ B 4

29 23BE84E16C D6 AE 52590 49 F1F1BEESEB
B3 A6 DB 3C 87 0C 3E 99 24 5E 0D 1C 06 B7 47 DE
B3 12 4D C8 43 BB 8B Ao 1F 03 5A 7D 09 38 25 1F
5D D4 CB FC 96 F5 45 36 130D 89 0A 1C DB AE 32
20 9A 50 EE 40 78 36 FD 12 49 32 F6 9E 7D 45 DC
AD 4F 14F2 44 40 66 D0 6B C4 30 B7 32 36 A1 22
F6 229190 E186 IF DA BO CA 99 0289 729D 49
2080 7EC599D5ES B0 B2EA C9 CC 53BF 67 D6
BF 14 D6 7E 2D DC BE 66 83 EF 57 49 61 FF 89 8F
61CDOD11ESDSC 16 72 72E6 1D FO 84 4F 4A 77
02D7EB 39 2C 53CBC9 12 1IF 33 749E0CF4D5
D49F D4 A459 FE35CF 32 22F4CC CFD390 2D
48 D3 8F 75E6 D9 1D 2AESCOF7 2B 78 8187 44
0E 5F 5000 D4 6180 BE 7B 05 1507 3B 3382 1F
187092DA 6454 CEB185 3E 69 15F8 46 6A 04

m

Data verification successful. I

CapSense Configuration

The CY7C65211 USB-Serial bridge controller supports the configurable CapSense functionality, pro-
viding best-in-class signal-to-noise ratio (SNR) and water tolerance. This device supports
SmartSense™ Auto-Tuning of the CapSense parameters and does not require manual tuning.
SmartSense Auto-tuning compensates for printed circuit board (PCB) variations and device process
variations. The CYUSBS234 DVK board has one CapSense button to evaluate the CapSense func-
tionality.

Follow these steps to view and modify the parameters for the CapSense configuration:
1.

Follow steps 1 to 6 in the section Connecting CYUSBS234 DVK to Cypress USB-Serial Configu-
ration Utility on page 19 to connect the board to the Cypress USB-Serial Configuration Utility.

Click the CapSense®/BCD/GPIO tab. Click the Configure button next to Enable/Disable
CapSense®.
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Figure 3-41. CapSense/BCD/GPIO Configuration Tab

- —
2= Cypress USB-Serial Configuration Utility @_Iﬁ

File Device Help
@EHPID>
Start Page | Select Target | CY7C65211-24LTX]

&

USE | SCB | CapSense®/BCD/GPIO

CapSense®
Enable / Disable CapSense®: Configure

Validate CapSense®: Launch
Battery Charge Detect (BCD):
Unused GPI0s" dive mode: Configure

P

USB-Serial devices attached #: 1

%

=
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3. To enable the CapSense functionality, check the Enable CapSense option. Set Buttons Needed
to 1, because this board supports one CapSense button denoted as B1 that is assigned to GPIO
11. Assign this GPIO to Input Sense GPIO from the drop-down menu adjacent to Button 1, as

shown in Figure 3-42.

Figure 3-42. CapSense Configuration Editor

-
s Configure CapSense®

==

o Select button GPIC
|| Enable CapSense = en T T
Buttons Input Sense GPIO | Activity LED GPIO | Sensitivity
[T Use as wake-up source Button 1 GPIo1l ~|| [None ‘ 02pF v
= - |
Butten 2 No None v b.1pF
) Buttan 3 MNone | None - | 0.1 pF
Scan rate {ms) |1 (T - T : =1
; tton 4 | Mone | Mone | 0.1pF
Water shield: Buttar 5 Nore | [None | [01eF
Output activity LED [ Button & | Mone v _! None | o 0.1pF
@ None Button 7 jHon_e ‘ l‘-f'one D.1pF
i Button 8 None | None 0.1 pF
) Individual -
elect epcoded ppIL GRID
D) Common | None ' Outputt Line 1 GPIO1D =
Output Line 2 .l.'»lone
Buttons needed: r ——————————
| Dutput Ling 3 | None
Auto Assign | Ciutput Line 4 | None
[ ok || Cancel
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You can configure the following CapSense parameters by using the Cypress USB-Serial
Configuration Utility:

a. Enable CapSense
Use as wake-up source
Debounce
Scan Rate
Water Shield
Output activity LED
Buttons needed
Input Sense GPIO
Activity LED GPIO
j- Sensitivity
k. Select encoded output GPIO
I.  Auto Assign (Not applicable to this board)
m Enable CapSense
Check this box to enable the CapSense block in the device.
m Use as wake-up source

Check this box to wake up the USB-Serial bridge controller from low-power mode when the
CapSense button is touched.

m Debounce
Default Value: 1

Debounce value defines the number of scan cycles (scan rate x number of buttons) a button
press needs to be detected by the device before a button press status is reported. For example, if
the debounce value is set to two, the device reports a button press status only when it detects the
button press for two continuous scan cycles. Debounce ensures that high-frequency high-ampli-
tude noise does not cause false detection of a pressed button. The debounce value can be set to
any value between 1 and 5. By default, the debounce value is set to 1.

m Scan rate
Default value: 1 ms
Scan rate is the delay (in ms) between two button scans. For example, if the device has three
CapSense buttons and scan rate set to 2 ms, each button will be scanned once every 6 ms. Scan
rate can be set to any value between 1 ms and 5 ms. By default, the scan rate is set to 1 ms.

m Water shield
Default value: Disabled
You can enable the waterproofing feature by selecting any GPIO from the drop-down menu.
When this feature is enabled, water droplets on the CapSense button will not be considered as
finger touch. The waterproofing design uses a concept called “shield”, which is a conductor
placed around the sensors and is connected to a designated shield pin on the device. The shield
must be connected to ground by setting jumper J28 to position 2-3 when not used. In the
CYUSBS234 board, GPIO 01 is used for water shield operation and the recommended value of
sensitivity is 0.2 pF for waterproofing operation. Set the jumper J28 to position 1-2 and press the
reset switch SW3 on the board to test the waterproofing operation.

m Output activity LED

Default value: None

Se 0 aoo00C
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The output activity LED is an indicator for CapSense button touch. You can configure the LED for
no indication by setting it to None; one LED for every button by setting it to Individual; or a com-
mon LED for more than one CapSense button.

m Buttons Needed
Default value: 1

This option defines the number of buttons required for a CapSense operation. This device sup-
ports five buttons but the board supports one CapSense button.

m Input Sense GPIO

This option assigns the GPIO to a CapSense button. On this board, the CapSense button is
assigned to GPIO 11 for button B1.

m Activity LED GPIO
Default value: None

This option assigns the GPIO used for the LED indication of the CapSense function. The LED will
glow when the assigned CapSense button is touched. On this board, the LED is assigned to
GPIO 10.

m Sensitivity
Default value: 0.2 pF

This option selects the sensitivity of the CapSense button to detect finger touch. You can set the
sensitivity to a value between 0.1 pF to 0.4 pF in increments of 0.1 pF. The recommended value
for this board is 0.2 pF.

m Select encoded output GPIO

This option selects the GPIOs that generate a binary-encoded output for an assigned CapSense
button. On this board, the encoded output is assigned to GPIO 10 for B1.

m Auto assign
This option automatically assigns the GPIOs from the available free pool of GPIOs.

4. Click OK to close the Configure CapSense® window and return to the CapSense®/BCD/GPIO
tab.

5. After configuring CapSense, click the Program button to save the changed CapSense settings.
On successful programming, the "Program Succeeded" message appears. Click OK to continue.

6. Click the Disconnect button to disconnect the board from the configuration utility.
7. Press the reset switch SW3 on the board. The controller is reinitialized with the new parameters
and the board re-enumerates, as shown in Figure 3-43.

Figure 3-43. USB-Serial Bridge Controller Enumeration in Device Manager

.M System devices

4 -|§ Universal Serial Bus controllers

..... ¥ Generic USE Hub

----- § Generic USE Hub

..... ¥ Generic USE Hub

----- § Generic USE Hub

----- ¥ Standard Enhanced PCI to USE Host Controller
----- § Standard Enhanced PCI to USB Host Controller
..... § USB Composite Device

----- § USB Composite Device

..... § USB Composite Device

----- ¥ USB Root Hub

..... §_USE Root Hub

- | USB-Serial (Single Channel) Vendor MFGI

8. The Cypress USB-Serial Configuration Utility is displayed, as shown in Figure 3-7.
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3.3.6.1 Test Procedure for CYUSBS234 DVK Configured for CapSense

1. To test the functionality of the CapSense, set up the jumper as listed in Table 3-5 and shown in
Figure 3-44 and Figure 3-45.

Table 3-5. Jumper Settings

Jumper Pins to be shorted Function
J28 2and 3 Waterproofing disabled—Shield is connected to GND
J29 1and 2 VBUS Selection

Figure 3-44. CapSense Jumper

- NCHEADER Pit

EXuUsSes234

SCB JUMPERS <

RESET#
TP6(s. (

2. On the board, press the CapSense button B1. The LED D7 glows.
3. To validate CapSense using the Cypress USB-Serial Configuration Utility, follow these steps:

7 Click the Launch button next to Validate CapSense®.
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Figure 3-46. CapSense Validation

s )
2= Cypress USB-Serial Configuration Utility M
File Device Help
BHFI>S @

CapSense®
Enable / Disable CapSense®: Configure
Validate CapSense®: Launch

Battery Charge Detect (BCD): | Configure
Unused GPI0s" dive mode: | Configure

Program ] [ Disconnect

USB-5Serial devices attached #: 1

o Select the Button Specific Validation view from the drop-down menu and click the Load
view button.

Figure 3-47. CapSense Button-specific Validation

3 B
= CapSense® Validation [E=0EE &J
Select view: IBLrl'ton speciic validation 'I | Loadview |

" 4

o Select 1 for button B1 from the drop-down menu against the select button. Select the RAW
count vs Baseline graph from the drop-down menu. For more information about the options
in this window, refer to the Configuration Utility User Guide.pdf.

o The CapSense validation window displays a blue line, which indicates the raw counts without
finger touch called the “baseline”. During this event, the button status is OFF.
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Figure 3-48. Raw Counts Without Finger Touch

-

“r CapSenze® Validation

m@ﬂ

Select view: [Bul'lon specific validation v] [ Load view ]

Select button:

Select graph: ’F{AW court vs Base line -

e Raw Count s Baseline

Button status:

Kit Operation

o Touch button B1 with a finger. The CapSense validation window displays a red line, which
indicates the raw Counts. During this event, the button status is ON.

Figure 3-49. CapSense Finger Touch Output

-
#= CapSense® Validation

PEREEE

Select view: IBurton specific validation v] I Load view
Select button:
Select graph: IH}\W court vs Base line -

e Raw Count s Baseline
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10000

Button status:

1000
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3.3.7 Battery Charger Detection (BCD) Configuration

The battery charger detection logic in the CY7C65211 device will detect the source of power on the
USB port and provides indication over the BCDO and BCD1 GPIOs.
Follow these steps to view and modify the parameters for BCD configuration:

1. Follow steps 1 to 6 in the section Connecting CYUSBS234 DVK to Cypress USB-Serial Configu-
ration Utility on page 19 to connect the board to the Cypress USB-Serial Configuration Utility.

2. Click the CapSense®/BCD/GPIO tab. Click the Configure button next to Battery Charge Detect
(BCD) to launch the Configure BCD window.

Figure 3-50. CapSense/BCD/GPIO Configuration Tab

2= Cypress USB-Serial Configuration Utility M
File Device Help
BHFI>S @

CapSense®
Enable / Disable CapSense®: Configure
Validate CapSense®: Launch

Battery Charge Detect (BCD):

Unused GPI0s" dive mode: | Configure

[fogn ]

USB-Serial devices attached #: 1
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3. To enable the BCD functionality, check the Enable BCD option. On this board, BCD1 GPIO 10 is
shared by both CapSense and BCD. Disable the CapSense feature (see CapSense Configura-
tion on page 45 for details), if it is already enabled to test the BCD feature of the controller. Assign
GPIO 09, GPIO 10, and GPIO 08 to BCDO0, BCD1, and Bus Detect pins for this board, using the
drop-down menu shown in Figure 3-51.

Figure 3-51. BCD Configuration Settings
r'—."‘r Configure BCD &11

BCD 10 configuration
Enable BCD 1. Caution

To ensure nomal operation

BCD 0: GPIO 09 - of the device, the Bus Detect

GPIO should reflect the USE

BCD 1: GPIO 10 * |  VBus state and should not

be

Bus Detect: | GPIO 08 -

BCD Mode BCD 1 Drive Mode  BCD 0 Drive Mode
e 07 v .- PR PR
Configured SDP (Max 100... ILow - || Low hd
CDF / DCP charging (Max .. |Low ~ | Low -
USB suspend (Custom) ILow - || Low hd

=

Note The dead/no battery condition is not supported by the CY7C65211 USB-Serial bridge con-
troller.

Configuring the BCD1 and BCDO drive mode to High in the BCD mode is not a valid condition for
this board. If this condition is enabled, the battery charger IC enters into the Suspend mode.

You can configure the following BCD parameters by using the Cypress USB-Serial Configuration
Utility:
a. Enable BCD
BCDO
BCD1
Bus Detect
. BCD Drive mode
m Enable BCD
Check this option to enable the BCD block in the device.
= BCDO and BCD1

You can assign GPIOs to BCD0 and BCD1 from the drop-down menu according to the require-
ments of the battery charging IC (refer to the battery charging IC datasheet for the truth table).
m Bus Detect
The Bus Detect pin is used to detect the presence of 5 V on VBUS. You must assign a GPIO to
the Bus Detect pin from the drop-down menu to detect the USB connection.
m BCD Drive mode
The board has a battery charging IC to charge the Li-lon battery (not included) at various levels,

based on the status of BCD0 and BCD1. A truth table must be designed to meet the battery
charging current drawn by the battery-charging IC, depending on the source of the USB power.

The battery-charging IC, MAX8856, on the board sets the charging current, as provided in truth
table in Table 3-6.

® a0 o
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Table 3-6. BCD Drive Mode Truth Table

BCDO/EN1# BCD1/EN2# MODE
0 0 100 mA
0 1 500 mA
1 0 750 mA
1 1 Suspend

Kit Operation

Note Depending on the battery-charging IC that you select, the truth table provided in Table 3-6
will change. You must select a battery-charging IC with two control pins to interface with the USB-
Serial bridge controller.

4. Click OK to close the Configure BCD window and return to the CapSense®/BCD/GPIO tab.

5. After configuring the BCD, click the Program button to save the changed BCD settings. On suc-
cessful programming, the "Program Succeeded" message appears. Click OK to continue.

6. Click the Disconnect button to disconnect the board from the configuration utility.

3.3.7.1 Test Procedure for CYUSBS234 DVK Configured for BCD

1. To test the functionality of the BCD, set up the jumpers as listed in Table 3-7 and shown in
Figure 3-52 and Figure 3-53.

Table 3-7. Jumper Settings

Jumper Pins to be Shorted Function
J4 1and 2 Battery charge enabled - BCDO
J7 1and 2 Bus detect
J8 1and 2 Battery charge enabled - BCD1
J29 1and 2 VBUS Selection

Figure 3-52. BCD Jumpers

LiArd
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Figure 3-53. VBUS Selection

2. Press the reset switch SW3 on the board. The controller is reinitialized with the new parameters
and the board re-enumerates as shown in Figure 3-54.

Figure 3-54. USB-Serial Bridge Controller Enumeration in Device Manager

I+ ‘E. System dewvices

a- i Universal Serial Bus controllers

..... § Generic USB Hub

..... § Generic USE Hub

..... § Generic USE Hub

..... § Generic USE Hub

----- E Standard Enhanced PCI to USE Host Controller
----- E Standard Enhanced PCI to USE Host Controller
----- E USB Composite Device

----- E USB Composite Device

----- E USB Composite Device

..... § USE Root Hub

----- USE Root Hub
E USB-5Serial (Single Channel) Vendor MFG I

3. The Cypress USB-Serial Configuration Utility is displayed, as shown in Figure 3-7.

WARNING The SW2 switch should be in position 2-3 before connecting the battery. Use only the
recommended rechargeable Li-ion battery. Check the polarity of the battery connector before
connecting to the board.

4. Connect a rechargeable Li-ion battery (not supplied with the board) to the battery connector BH1.
This board has been tested with a Tenergy Li-lon 18650 3.7V 2600 mAh rechargeable battery
(MPN: 30011-02).

5. Set SW2 in position 1-2.

6. The battery will charge when its voltage is below the nominal voltage (3.7 V), which is indicated
by the LED D5.

Note The Li-lon battery is not provided with the CYUSBS234 DVK board.
7. Set the SW2 switch to position 2-3 and disconnect the battery.
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3.3.8 CYUSBS234 DVK Restore Default Configuration Settings

The CYUSBS234 DVK board features the CY7C65211 USB-Serial bridge controller, which is fac-
tory-programmed for USB-UART bridge and CapSense functionalities. You can reconfigure the
device using the Cypress USB-Serial Configuration Utility to meet specific requirements that over-
writes the factory configuration.

To restore the board to the factory settings, follow these steps:

1. Follow steps 1 to 6 in the section Connecting CYUSBS234 DVK to Cypress USB-Serial Configu-
ration Utility on page 19 to connect the board to the Cypress USB-Serial Configuration Utility.

2. Click File > Open Configuration from > Disk, as shown in Figure 3-55.
Figure 3-55. Select Configuration Window

= Cypress USB-Serial Configuration Utility |M
File | Device Help
| Open Configuration from » | # Device Ctrl+D @
| [ Save Ctrl+5 B Disk.. Ctr+0 |

*> Restore Default Settings  Ctrl+R

Batch Program ... Ctrl+B -
Exit ir mode: |W
VID: e (4B4 bMaxPower {mA): 100 |
PID:  Ox 2 Remote Wake-up and Suspend: W
String descriptors
Manufacturer sting: Cypress Semiconductor
Product string: UISB-Serial (Single Channel)

[] Use serial number string:

System
[F] VBUS voltage is 3.3V 10 Level: |CMOS b4
[T VDDD voltage is less than 2V 10 Mode: | Fast - |

[¥] Enable manufacturing inteface

Program ” Disconnect |

USB-Serial devices attached #: 1

Note The "Restore Default Settings" option will restore the silicon's default settings, which is different
from the board default settings.

3. Select the default configuration file from the following location:

<Install directory>\Cypress\CYUSBS234 DVK\1l.0\default factory set-
tings\CYUSBS234 USB DVK.cyusb
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Figure 3-56. Select Default Configuration File Window

-
#r Open Configuration

@uv| .« 1.0 » default factory settings v |$,. | Search default factory settings 0O |
Organize » Mew folder =~ [ @
B Desktop = MName . Date modified Type
& Downloads — ;
poel || CYUSB5234 I2C.cyushb T/5/2013 2:37 FM CYUSE File
=il Recent Places _ )
|| CYUSBS234 SP1BCD.cyush 7/5/2013 2:36 PM CYUSE File
|| CYUSBS234 USB DVK.cyush 7/5/2013 2:34 PM CYUSE File

4 Libraries
E‘I Documents
J‘ Music
[E] Pictures
EL] Subversion

B videos

m

- Computer
&, Windows7_0S (C

]
T Lenovo_Recoven )

1

File name: CYUSBS234 USB DVK.cyush

- ’Cunﬁgurat'zon F

iles (*.cyush)

)

[ oeen [

’ Cancel

I
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4. After successfully loading the configuration file, the message “Configuration settings were suc-
cessfully loaded from the file” appears. Click OK to continue.

Figure 3-57. Load Configuration

p

Start Page | Select Tanget | CY7CE5211-24LTX

T T .

r Cypress USB-Serial Configuration Utility = | % |
File Device Help

2HP > &

USE |SCB | CapSense®/BCD/GFIO |

Basic Power

Success: Load Configuration

s |- |

.
0 Configuration settings were successfully loaded from the file.

System
[E] VBUS voltage is 3.3V 10 Level:  [CMOS hd
[ VDDD voltage is less than 2V 0 Mode: | Fast b
Enable manufactuing interface
Program ] l Disconnect ]

USB-5erial devices attached #: 1
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5. Click Program to update the configuration settings. On successful programming, the "Program
Succeeded” message appears. Click OK to continue.

6. Click Disconnect to disconnect the board from the configuration utility and press the reset switch
SW3 on the board.

7. The Cypress USB-Serial Configuration Utility is displayed as shown in Figure 3-7; the board enu-
merates as shown in Figure 3-5.
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4.1 Board Details

The CYUSBS234 DVK board consists of the following components:
CY7C65211 USB-Serial bridge controller
Power-supply system

USB connector

Serial communication block

SCB jumpers

RS-232 line driver for UART Interface
12C EEPROM for 12C Interface

SPI EEPROM for SPI Interface

GPIO Header

CapSense button

Li-lon battery charger

Reset switch

LEDs

a o a o o
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Figure 4-1. CYUSBS234 DVK Board
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Hardware
Theory of Operation
This section provides the block-level description of the CYUSBS234 DVK board.
Figure 4-2. Hardware Block Diagram
RESET
DCJPol\(Mer . DC
(jf) A 7 | Regulator | +
< DP
Micro B : DM
usB -
Connector BUS use
2 UART DB9
h CY7C65211 C:D TRAI;\IES\:.EI:-TOR C:D Co?Jr:e&_:;tor
L___| Battery 12¢
Charger (:: BCD JUMPER 12C
I'B':"g:‘y -] IC scs (::D SELECTOR (::D EEPROM

CAPSENSE SPI SPI
(::D EEPROM

The CY7C65211 is a full-speed USB-Serial bridge controller that offers a configurable serial channel
for UART/I2C/SPI interface. This device also integrates the industry-leading CapSense technology
(for touch-sensitive key switches) and the USB-IF Battery Charging specification ver. 1.2 (to detect
the power source on the USB port). This device is a fixed-function controller, which does not require
any changes to the firmware on the embedded products, because the parameters of the controller
and serial channels can be modified using an easy-to-use Cypress USB-Serial Configuration Utility.

The CYUSBS234 DVK board communicates through the USB to configure the CY7C65211 USB-
Serial bridge controller. The board can function as a USB to UART/I2C/SPI bridge. This board also
showcases the CapSense and BCD functionalities. The board has a RS-232 line driver, 12C
EEPROM, and SPI EEPROM to demonstrate the USB-UART, USB-12C, and USB-SPI bridge func-
tionalities respectively. This board has a set of jumpers that must be configured according to the
UART/I2C/SPI functionality. For more information about the jumpers, see SCB Jumpers on page 66.
The board has a reset switch, which connects to the XRES pin of the CY7C65211 USB-Serial bridge
controller and a touch-sensitive button to demonstrate CapSense. This board also has a battery-
charging IC to charge the Li-ion battery, which is connected to the battery connector to demonstrate
BCD.

You can power the board from a USB standard-A to micro-B cable, DC power supply, or battery. This
board is designed to work at 5 V. The board has two switches; switch SW1 is used to select either
self-powered or bus-powered mode and switch SW2 is used to connect the external Li-ion battery to
the battery charging circuit.
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4.3 Functional Description

This DVK uses the CY7C65211 USB-Serial bridge controller, a full-speed USB controller that
enables seamless PC connectivity for peripherals with serial interfaces, such as UART, SPI, and
2C. CY7C65211 also integrates CapSense and BCD-compliant with the USB Battery Charging
Specification, Rev. 1.2. It integrates a voltage regulator, an oscillator, and flash memory for storing
configuration parameters, offering a cost-effective solution. The CY7C65211 devices supports bus-
powered and self-powered modes and enables efficient system power management with suspend
and remote wake-up signals. It is available in a 24-pin QFN package. For more information, refer to
the USB-Serial web page at www.cypress.com/go/usbserial and the USB-Serial datasheet.

431 Features

m USB 2.0-certified, Full-Speed (12 Mbps)

o Supports communication driver class (CDC), personal health care device class (PHDC), and
vendor-specific drivers

o BCD compliant with USB Battery Charging Specification, Rev. 1.2 (Peripheral Detect only)
o Integrated USB termination resistors
m Single-channel configurable UART interface
o Data rates up to 3 Mbps
o 256 bytes for each transmit and receive buffer
o Data format:
7 to 8 data bits
1 to 2 stop bits
No parity, even, odd, mark, or space parity
Supports parity, overrun, and framing errors

Supports flow control using Clear To Send (CTS), Request To Send (RTS), Data Terminal
Ready (DTR), Data Set Ready (DSR)

m Single-channel configurable SPI interface
o Master/slave up to 3 MHz
o Data width: 4 bits to 16 bits
o 256 bytes for each transmit and receive buffer
o Supports Motorola, Tl, and National Semiconductor SPI modes
m Single-channel configurable 12C interface
o Master/slave up to 400 kHz
o 256 bytes each transmit and receive buffer
o Supports multi-master 12C
m CapSense
o SmartSense Auto-tuning enabled
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43.2 Power-Supply System
The power-supply system on this board is designed to be powered-up from one of the following input
sources:
m External 5-V DC power supply (Self-powered operation)
m Power from USB bus (Bus-powered operation)
m Battery power supply
The USB-Serial bridge controller on this board is powered by 3.3 V. The onboard Low Drop Out reg-
ulator provides the required 3.3 V, with input from one of the above sources.
m The board is powered by 5-V DC power supply when:
o 5-V DC power supply is plugged in DC power jack (J1)
o SW1 is set to position 1-2
o SW2 can be set to any position
m The board is powered by USB power supply when:
o USB standard-A to micro-B cable is plugged in micro-B connector(J2)
o SW1 is set to position 2-3
o SW2 can be set to any position
m The board is powered from the battery power supply when:
o Li-ion rechargeable battery is connected in BH1 connector.
o SW2is set to position 1-2
o SW1 is set to position 2-3

Figure 4-3. Power Supply Block Diagram

Battery _
VBUS -
% —»[_—>»{ Charger —»| (Sé”v';g)h Ly i —» MAX3245
v
P CY7C65211
gg, » LDO |33V
7y
- 12C
03|y | EEPROM
ags D1
SPI
> EEPROM
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4.3.3 LEDs

Hardware

The CYUSBS234 DVK board has six LEDs. D2 and D4 LEDs indicate the power status. The D7 LED
indicates CapSense finger touch on button B1, the D5 LED indicates battery charging operation, and
D8 and D10 LEDs indicate the activity on the TXD and RXD lines of the UART.

Figure 4-4. LED D2 (5-V Power Supply Status)
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Figure 4-5. LED D4 (3.3-V Power Supply Status)
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Figure 4-8. LEDs D8 and D10 (Tx and Rx Activity Indication)
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434 USB Connector

Hardware

A USB standard micro-B connector is used on the board. The shield of this USB connector is con-
nected to the ground and two inductors (L3 and L4) are placed on VBUS and GND pins to reduce
the noise from power supply lines. ESD protection is provided on the D+, D—, and VBUS lines.

Figure 4-9. USB Connector
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435 Serial Communication Block (SCB)

Hardware

The CY7C65211 USB-Serial bridge controller integrates an SCB block that can be configured for
UART, I2C or SPI interfaces. The board incorporates an RS-232 line driver (U5) and a DB-9 connec-
tor (J15) to evaluate the UART functionality. EEPROM (U7) and EEPROM (U8) are used to evaluate
the 12C and SPI functionalities on the CYUSBS234 DVK respectively. As an option, these onboard
devices can be disconnected (using J17-J22) and the serial interface signals can be made available
on header J23 for external connectivity.

4.3.5.1 SCB Jumpers

This board has six SCB jumpers: J17, J18, J19, J20, J21, and J22.These jumpers must be config-
ured for USB to UART/I2C/SPI operation. These jumpers are grouped as 3/4/5 pins configurations.

Table 4-1 provides the jumper configuration details.

Table 4-1. Jumper Configuration for SCB(UART/I2C/SPI/GPIO)

Functionality J17 J18 J19 J20 J21 J22
UART 2-4 2-1 2-4 2-4 2-4 2-1
12C 2-3 2-3
SPI 2-5 2-3 2-5 2-3
GPIO Header 2-1 2-3 2-1 2-1 2-1 2-3
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4.3.5.2
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Figure 4-10. SCB Jumpers
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Hardware

This board has a RS-232 line driver and a DB9 connector for RS-232 interface, with a maximum
baud rate of 1 Mbps (limited by the RS-232 line driver). The board includes two LED indicators: D10
for RXD and D8 for TXD activity.
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Figure 4-11. RS-232 Interface
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4.3.5.3 12C Interface

The CY7C65211 USB-Serial bridge controller's SCB pins can be configured for 12C.These pins are
brought out on jumpers J17 and J20 to provide 12C interface. The board has a dedicated 12C slave
EEPROM to evaluate the 12C interface. The CY7C65211 USB-Serial bridge controller is configured
as an 12C master. The 12C pins (SCL and SDA) can be brought out on the external header J23 by
putting the jumper on position 1-2 of J17 and J20.

Figure 4-12. 12C Interface

I2C EEPROM FOR SCB

Vap3

1 Vap3
5 =P
AUF_16V I
B 4 R23
Vvap3

uz 2K p2K
[s]
2
1 a0 SDA -2 : SHSDA
214y wme1s o | B SSSCL_IN_OUT
3, o wp |l _Ru R
a

vf:tu:ua-usm =

4.3.54 SPI Interface

The CY7C65211 USB-Serial bridge controller's SCB pins can be configured for SPl.These pins are
brought out on jumpers J17, J19, J20, and J21 to provide a SPI interface. The board has a dedicated
SPI slave EEPROM to evaluate the SPI interface. The CY7C65211 USB-Serial bridge controller is
configured as a SPI master. The SPI pins (SSEL, MISO, MOSI, and SCLK) can be brought out on
the external header J23 by putting the jumper on position 1-2 of J17, J19, J20, and J21.

Figure 4-13. SPI Interface
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4.3.5.5

4.3.6

Hardware

GPIO Header

The CY7C65211 USB-Serial bridge controller's SCB pins can be configured as GPIO. These pins
are brought out on external header J23. Seven pins on this header (J23.1, J23.2, J23.3, J23.5,
J23.7, J23.8, and J23.9) can be used as /O pins and the two pins J23.4 and J23.6 have fixed func-
tions for "Suspend" and "Wakeup". See USB Configuration on page 21 for more details on Suspend
and Wakeup. J23.10 on the GPIO header is the GND pin.

Figure 4-14. GPIO Header

J23
P1.0 sceocpos 12 sce 5 cpio 7P1.1
P0.2 scB 1 GPIO 2 3 4 <<Sl_-53END
PO.3 scBz2cPio3 5 6 CWAKEUP
P0.4 scB 3 GPIO 4 7 8 -
—————<XBCD1_GPIO_10 Pl.4
PO0.5 sce 4 GPIo & 9 10
—_ ==
HEADER 5X2 =
Table 4-2. GPIO Headers
CY7C65211 Default UART SPI 12C External
Pin Configuration Configuration Configuration Configuration Configuration
1 SCB 0 RXD GPIO_6
20 SCB_1 DSR# SSEL_OUT GPIO_2
21 SCB 2 RTS# MISO_IN SCL_OUT GPIO_3
22 SCB 3 CTS# MOSI_OUT SDA GPIO_4
23 SCB 4 TXD SCLK_OUT GPIO 5
2 SCB 5 DTR# GPIO_7

CapSense Button

The board has one CapSense touch button B1, which is connected to GPIO_11 and a Cmod (modu-
lation) capacitor connected to pin GPIO_0. This board hardware supports the waterproofing feature
of CapSense. When the waterproofing feature is enabled, the water droplets on the sensor will not
be sensed. This helps to prevent any accidental sensing of the button due to water droplets.

Waterproofing feature enables a shield electrode to compensate for the water drops influence on the
sensor at the hardware level. This electrode is located around the sensing electrodes. When water
film is present on the device overlay surface, the coupling between the shield and sensing elec-
trodes is increased. The shield electrode allows to reduce the influence of parasitic capacitance,
which gives more dynamic range for processing sense capacitance changes. This shield must be
connected to a designated shield pin on the device to function or must be connected to the ground
when not used. On the board, the shield can be connected to the designated shield pin (GPIO_1) by
setting jumper J28 (position 1-2) and can be connected to ground by setting jumper J28 (position 2-
3). Refer to the CapSense Design Guide for further details related to CapSense.

CYUSBS234 USB-Serial Development Kit Guide, Doc. # 001-86632 Rev. ** 70



— e,
— .

B/ CYprESS

Figure 4-15. CapSense Schematic
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4.3.7 Battery Charger Detection

Hardware

The CY7C65211 USB-Serial bridge controller integrates battery charging detection, which is compli-
ant with the USB-IF Battery Charging Specification, Rev 1.2. This device detects the source of power
on the USB port and provides voltage indication (logic high or logic low) over BCD0O and BCD1 pins
to select the different battery charging modes. The BCDO and BCD1 pins are connected to EN1#
and EN2# of the battery charging IC MAX8856. Depending on the BCDO and BCD1 logic, the differ-
ent charging modes are selected, as given in Table 4-3. The board is designed with a Li- ion battery
charger IC (MAX8856) that has two logic inputs (EN1#, EN2#) to control the amount of current
drawn from the USB source to charge the battery. For more details about the battery charger opera-
tion, refer to the chip (MAX8856) datasheet.

Table 4-3 shows the amount of current drawn in different modes by the battery charging IC.

Table 4-3. MAX 8856 (Battery Charging IC) BCD Drive Modes

EN1# EN2# MODE
0 0 100 mA
0 1 500 mA
1 0 750 mA
1 1 Suspend
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Figure 4-16. Battery Charger Circuit
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438 Reset Switch

The reset switch is connected to the XRES pin of the CY7C65211 USB-Serial bridge controller and
is used to reset the device. A reset is required when a new set of configuration parameters are pro-
grammed.
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Figure 4-17. Reset Schematic
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5.1 Using USB-Serial on a Mac OS

Note The CYUSBS234 DVK board should be configured for USB to UART, 12C, or SPI on Windows
OS before using on Mac OS.

5.1.1 Using CYUSBS234 DVK in Communications Device Class (CDC) Mode

The CY7C65211 USB-Serial bridge controller automatically binds to the AppleUSBCDC driver,
which is the CDC class driver in Mac OS X.

Follow these steps to use the CDC mode for Cypress USB-Serial UART on a Mac OS:

1. Connect the CYUSBS234 DVK board to Mac. The Mac CDC class driver (AppleUSBCDC) auto-
matically binds to the device. After the driver successfully binds, a device node is created as /
dev/tty.usbmodem<number>.

2. Install a standard terminal emulator, such as SerialTools to test the UART functionality of the
device. SerialTools is available in the Apple App Store.

3. Open the SerialTools application. In the Serial port option, select the Cypress USB-Serial UART
device node created in step 1.

Figure 5-1. Connecting USB-Serial in SerialTools

Unamed

Protocol Ana.l\azer Monitor |
Serial Port | usbmodeml421 i Baud Rate '__@6_0_0__' J cr/If
: : . . || Raw
Bits |8 +| Parity [none :| StopBits |1 ¢ 9600 / B-N-1
[Jrts [ DTR ] cTs [ DsR [ Connect |

4. Configure the UART settings, such as baud rate, stop bits, data width, and parity.
5. For simple loopback tests, short the RXD and TXD pins on the DVK.
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6. Click Connect to start communication with the device.

7. Type Cypress in the text field. Because the local echo is always enabled in the SerialTools appli-
cation, the entered characters will be displayed twice.

Figure 5-2. SerialTools Application: Loopback Test Output

Protocol Analyzer Monitor |
Baud Rate | 9600 ¢ | M erjlf
: - || Raw
Bts |8 +| Parity [none 3| StopBits [ 1 3 9600 / B-N-1
[ IRTS [ |DTR = cT15s [ DSR | Disconnect |

'CCyypprreessss.

5.1.2 Using the CYUSBS234 DVK board in Vendor Mode

Follow these steps to use the CYUSBS234 DVK board in the Vendor mode on a Mac OS.
1. Download the latest USB-Serial SDK for Mac from www.cypress.com/go/usbserial.

2. Follow the steps listed in the README file provided in the software development kit (SDK) to
compile and install the library.

3. When the library is installed, execute the test utility (CyUSBSerialTestUtility) to verify the commu-
nication with the CYUSBS234 DVK board.

4. For a detailed API description, refer to CyUSBSerial APl Documentation.pdfin the <Install
Directory>/common/doc folder of the SDK.
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The schematic for CYUSBS234 DVK board is available at http://www.cypress.com/go/CYUSBS234.
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Figure A-2. Schematic
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Figure A-4. Schematic
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Figure A-5. Schematic
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A.2

CY7C65211 USB-Serial Design Guidelines
This section explains the design guidelines for using the CY7C65211 USB-Serial bridge controller:

The CY7C65211 silicon can operate from 1.71 Vto 5.5 V.

Short the VCCD pin to the VDDD pin when the operating voltage (VDDD) is from 1.71 V to

1.89 V.

Connect a 1-uF decoupling capacitor between the VCCD pin and ground when the operating volt-
age is greater than 2 V.

Place decoupling capacitors close to VDDD pins. In this board, C14, C15, C16, and C17 are the
decoupling capacitors that are placed close to the VDDD pins. C10 is a 1-uF capacitor to be
placed close to the VCCD pin, as shown in Figure A-6.

Figure A-6. Decaps and CMOD Capacitor Placement

The CY7C65211 USB-Serial bridge controller has an exposed pad (EPad) in the bottom that
must be connected to the GND pad on the PCB.

An active low 1-ps pulse width is required to reset the CY7C65211 USB-Serial bridge controller.
Do not provide pull-up resistors on SPI pins, except SSEL.

Provide pull-up resistors on 12C pins.

USB traces (DP/DM) should be routed with 90-Ohms impedance.

USB differential traces (DP/DM) should be routed with solid reference plane.

ESD protection device must be placed closer to the USB connector.

In the BCD interface, the bus detect signal should be connected with a resistor divider network
from VBUS. Refer to the Application Examples section in the CY7C65211 datasheet for recom-
mended values.

No plane or traces should be present under CapSense buttons in any layer.
The CapSense pad should have 10- mm diameter.
The CapSense button-to-ground spacing should be 20 mils.

The typical hatching for the ground fill is 25% on the top layer (7-mil trace, 45-mil spacing) and
17% on the bottom layer (7-mil trace, 70-mil spacing).

Ensure that the solder mask is enabled for CapSense pads.
The CapSense trace and the water shield trace should be 7 mils in thickness.
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m Route the CapSense trace in the gnd layer (inner layer) of the bottom layer, so that it is isolated
from the external noise. On the top layer, because the traces are exposed, bringing a hand near
the trace causes false triggers.

The hatched GND should be extended along the full length of the CapSense trace routing.
The CapSense trace should have a 560-ohms resistor that must be placed close to the silicon.
The CMOD capacitor (2.2 nF) must be placed close to the silicon pin.

The CMOD capacitor should be of Chip-On-Glass (COG) type.

Make sure there is no test point or headers on the CapSense and CMOD traces.

The gap between the ground and the sensor pad should be equal to the overlay thickness, but
not less than 0.5 mm and not more than 2 mm.

m There must not be any solid ground around or beneath the sensor pad and sensor traces. Solid
ground increases the sensor capacitance.

The CapSense button shape should be a solid round pattern or a rectangle with curved edges.
The button-to-button spacing must be 8 mm.

The via hole size on the CapSense trace must be 10 mil. A maximum of 2 vias are allowed on the
CapSense trace.

For more information, refer to Getting Started with CapSense at the Cypress website.
The following figures show the typical CapSense interface circuit and layout:

Figure A-7. CapSense Interface Circuit

arin_i1 |-

CAPSENSE 10MM ROUND

15 8 rio 0

SRID_1
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Figure A-9. CapSense Layout - GND Layer

Figure A-11. CapSense Layout - Bottom Layer
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Troubleshooting Guide

Table A-1. Troubleshooting Guide

Problem

Possible cause

Possible solution

The CYUSBS234 DVK
board does not power up in
BUS powered mode. Power
ON LED, D2 (5V) and D4
(3.3V) do not light up.

USB Cable is not connected
to PC.

Connect the USB cable.

PC does not power up the
USB port.

Connect on a different USB port.

USB cable is faulty

Use different USB cable. Or use the Self power
mode and connect 5-V DC power supply pro-
vided with the kit.

Power ON LED is faulty.

Check the voltage on the D2 LED (TP17)is 5V
and the voltage on D4 LED (TP10) is 3.3 V

The CYUSBS234 DVK
board does not power up in
Self power mode. Power ON
LED (D2 - 5V, D4 - 3.3V)
does not light up.

Power adapter is faulty.

Check the voltage output from power supply
adapter. It should be approximately

5-V DC. If the power adapter is faulty, use the
USB to power the board.

Power ON LED is faulty.

Check the voltage on the D2 LED (TP17)is 5V
and the voltage on D4 LED (TP10) is 3.3 V

The CYUSBS234 DVK
board does not enumerate.

USB driver is not bound to
the DVK.

Run setup.exe in following location:
a.<Install_directory>\Cypress\CYUSB
S234 DVK\1l.0\driver\cyusb3
b.<Install_directory>\Cypress\CYUSB
S24 DVK\1l.0\driver\cyusbserial

Jumper J29 is not fitted.

Set the jumper J29 to 1-2. Set J7 jumper if the
device is configured for BCD.

SCB configured as UART
does not work.

One of these jumpers (J17,
J18, J19, J20, J21 and J22)
is not set correctly for UART
configuration.

Set the jumpers as mentioned in the section
3.3.3.1 Test Procedure for CYUSBS234 DVK
Configured as UART on page 28 of this kit
guide.

UART is not properly config-
ured.

Load CYUSBS234 USB DVK.cyusb,

supplied with the kit. Refer to the section 3.3.8
CYUSBS234 DVK Restore Default Configura-
tion Settings on page 56. Press the RESET
switch to update the new configuration.

SCB configured as 12C does
not work.

One of these jumpers (J17
and J20) is not set correctly
for 12C configuration.

Set the jumpers as mentioned in the section
3.3.4.1 Test Procedure for CYUSBS234 DVK
Configured as 12C on page 35 of this kit guide.

12C is not properly configured

Load cyusbs234 i2c config.cyusb supplied with
the kit. Refer to the section 3.3.8 CYUSBS234

DVK Restore Default Configuration Settings on
page 56. Press the RESET switch to update the
new configuration.

SCB configured as SPI
does not work.

One of these jumpers (J17,
J19, J20, and J21) is not set
correctly for SPI configura-
tion.

Set the jumpers as mentioned in the section
3.3.5.1 Test Procedure for CYUSBS234 DVK
Configured as SPI on page 42 of this kit guide.

SPI is not properly config-
ured.

Load CYUSBS234 SPI_BCD.cyusb

supplied with the kit. Refer to the section 3.3.8
CYUSBS234 DVK Restore Default Configura-
tion Settings on page 56. Press the RESET
switch to update the new configuration.
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Table A-1. Troubleshooting Guide (continued)

Problem

Possible cause

Possible solution

CapSense button does not
work.

Jumper J28 is not set cor-
rectly for CapSense configu-
ration.

Set the jumper J28 in 2-3 for normal CapSense
operation, and in 1-2 for water proofing opera-
tion.

CapSense is not properly
configured.

Load CYUSBS234 USB DVK.cyusb,

supplied with the kit. Refer to section 3.3.8
CYUSBS234 DVK Restore Default Configura-
tion Settings on page 56. Press the RESET
switch to update the new configuration.

Battery charging does not
work.

One of these jumpers (J4, J7,
and J8) is not set correctly for
BCD configuration. Position
of the SW2 is not correct.

Set the jumpers as mentioned in section 3.3.6.1
Test Procedure for CYUSBS234 DVK Config-
ured for CapSense on page 49. Set SW2 to
position 2-3.

Battery is dead.

Replace the battery.

BCD is not configured cor-
rectly.

Load CYUSBS234 SPI_BCD.cyusb supplied
with the kit. Refer to section 3.3.8 CYUSBS234
DVK Restore Default Configuration Settings on
page 56. Press the RESET switch to update the
new configuration.

Test utility does not work.
(Test utility hangs after write
data operation)

SPI or 12C configuration
jumpers are not set correctly.

Set the jumpers as mentioned in “Test Proce-
dure for CYUSBS234 DVK Configured as SPI”
on page 42 and “Test Procedure for
CYUSBS234 DVK Configured as 12C” on
page 35.
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A4 Bill of Materials (BoM)
Table A-2. Bill of Materials
Item | Qty Reference Description Manufacturer Mfr Part Number
1 1 g()Eo\;§9114-01 PCB, CYUSBS234 USB-Serial Board g’;press Semiconduc- | 51 60114-01 REV**
2 1 BH1 CONN HEADER 2POS 1.25MM VERT TIN Molex Inc 0530470210
3 1 ci CAP ALUM 330UF 25V 20% SMD Panasonic EEE-1EA331UP
4 1 c2 CAP TANT 22UF 25V 20% 2917 Kemet T496X226MO025AT
5 |2 C3,C16 CAP TANT 10UF 16V 20% 1206 AVX Corporation TAJAT06MOT6RNJ
6 1 C4 CAP TANT 100UF 10V 20% 1210 AVX Corporation TAJB107MO10RNJ
7 1 c7 CAP TANT 330UF 10V 10% 2917 AVX Corporation TAJD337K010RNJ
8 |3 C8,9,C19 | CAP CER 4.7UF 16V 10% X5R 0603 Taiyo Yuden EMK107ABJ475KA-T
9 1 ci0 CAP CER 1UF 16V 20% X5R 0402 TDK Corporation C1005X5R1C105M
0 |1 Cl4 CAP CER 2.2UF 16V 10% X5R 0603 TDK Corporation C1608X5R1C225K/0.80
C15,020,C22.C
25,C27,C29,C3 i
1 |12 0.633.Caa Ca7 | CAP CER 0.1UF 16V 10% X7R 0402 Yageo CCO0402KRX7R7BB104
,C38,C46
12 |2 C17.C26 CAP CER 10000PF 16V 10% X7R 0402 Kemet C0402C103K4RACTU
13 |2 cis,co1 CAP TANT 4.7UF 25V 20% 1206 Kemet T491A475M025AT
4 |2 C23,C24 CAP CER 22UF 10V 10% X7R 1206 Murata GRM31CR71A226KE15L
15 |1 c41 CAP CER 2200PF 50V 5% NP0 0603 Murata Electronics | ~oy148851H222JA01D
North America
6 |1 D1 DIODE SCHOTTKY 4A 40V SMB Micro Commercial Co | SK44BL-TP
17 |5 7Dz’D4'D5'D6’D LED GREEN CLEAR 0603 SMD Lite-On Inc LTST-C190KGKT
18 |2 D8,D10 LED GREEN RECT CLEAR 0603 Lite-On Inc LTST-C193KGKT-5A
19 |1 J CONN PWR JACK 2.1X5.5MM HIGH CUR CUl Inc PJ-102AH
20 |1 J2 CONN RCPT 5POS R/A MICRO USB JAE Electronics DX4R005J91R1500
21 |4 J3,J4J7,J8 | CONN HEADER 2POS .100" SNGL GOLD Samtec Inc TSW-102-08-G-S
22 |1 J15 CONN DB9 MALE .318" R/A NICKEL Norcomp Inc 182-009-113R531
23 |2 J17,J20 CONN HEADER 5POS 100" SNGL GOLD Samtec Inc TSW-105-08-G-S
24 |4 ;18’J22’J28’J2 CONN HEADER 3POS .100" SNGL GOLD Samtec Inc TSW-103-08-G-S
25 |2 J19,J21 CONN HEADER 4POS .100" SNGL GOLD Samtec Inc TSW-104-08-G-S
26 |1 J23 CONN HEADER 10POS .100" DL GOLD Samtec Inc TSW-105-08-G-D
27 |3 (23,4 FERRITE CHIP 220 OHM 0805 Murata BLM21PG221SN1D
28 |2 R1,R9 RES 180 OHM 1/10W 5% 0603 SMD Vishay Dale CRCWO0603180RJNEA
29 |2 R2,R3 RES 68.0 OHM 1/8W 1% 0805 SMD Panasonic ERJ-6ENF68ROV
30 |1 R5 RES 100K OHM 1/10W 5% 0603 SMD Vishay/Dale CRCW0603100KJNEA
R7.R44,R46,R4
31 |10 8,R49,R50,R51 | RES 0.0 OHM 1/10W 0603 SMD Panasonic ERJ-3GEYOR0OV
JR52, R63,R65
32 |1 RS RES 23.7K OHM 1/10W 1% 0603 SMD Panasonic ERJ-3EKF2372V
33 |1 R10 RES 10.0K OHM 1/10W 1% 0603 SMD Panasonic ERJ-3EKF1002V
34 |1 R11 RES 19.6K OHM 1/10W 1% 0603 SMD Panasonic ERJ-3EKF1962V
35 |1 R12 RES 100 OHM 1/8W 1% 0603 SMD ;Srfs"kpo'e Electronics | o\po603FTD100R
36 |3 R13,R16,R18 | RES 270 OHM 1/10W 5% 0603 SMD Panasonic ERJ-3GEYJ271V
37 |1 R14 RES 560 OHM 1/10W 1% 0603 SMD Panasonic ERJ-3EKF5600V
38 |3 R20,R21,R22 | RES 10.0K OHM 1/10W 1% 0603 SMD Panasonic ERJ-3EKF1002V
39 |2 R23,R24 RES 2.2K OHM 1/10W 5% 0603 SMD Panasonic ERJ-3GEYJ222V
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Table A-2. Bill of Materials (continued)

Item | Qty Reference Description Manufacturer Mfr Part Number
40 |1 R25 THERMISTOR NTC 47K 1% 0603 X;Sn'lzy BC Compo- | \TCS0603E3473FHT
41 1 R26 RES 91.0K OHM 1/10W 1% 0603 SMD Panasonic ERJ-3EKF9102V
42 |4 2‘753’R54’R55’R RES 4.70K OHM 1/10W 1% 0603 SMD Panasonic ERJ-3EKF4701V
43 2 R66,R67 RES 0.0 OHM 1/10W JUMP 0402 SMD Panasonic ERJ-2GEOR00X
44 2 SW1,SwW2 SWITCH SLIDE MINI SPDT PCMNT SLV C&K Components 1101M2S3CQE2
45 1 SW3 SWITCH TACTILE SPST-NO 0.02A 15V Panasonic EVQ-PACO7K

TP6,TP10,TP1
46 6 6,TP17,TP18,T | TEST POINT PC MINI .040"D RED Keystone Electronics | 5000
P19
47 |4 ;F;E {1P12’TP1 TEST POINT PC MINI .040"D Black Keystone Electronics | 5001
48 1 Ui USB-Serial Dual Channel UART/I2C/SPI bridge with | Cypress Semiconduc- CY7C65211-24LTXI
CapSense and BCD tor
49 1 u2 IC REG LDO 3.3V 1A SOT-89-5 ON Semiconductor NCP694H33HT1G
50 1 u3 IC BATT CHARGER LI+ 1CELL 14TDFN Maxim Integrated MAX8856ETD+T
51 1 u4 IC ESD PROTECTION LO CAP SOT23-6 STMicroelectronics USBLC6-2SC6
52 1 us IC TXRX RS-232 1MBPS SD 28TSSOP Maxim Integrated MAX3245EEUl+
53 1 u7 IC EEPROM 128KBIT 400KHZ 8SOIC Microchip Technology | 24LC128-I/SM
54 1 us IC EEPROM SPI BUS 2MB 8SOIC STMicroelectronics M95M02-DRMN6TP
No Load Components
55 1 B1
56 1 C5 CAP TANT 100UF 10V 20% 1210 AVX Corporation TAJB107MO10RNJ
57 1 C6 CAP TANT 330UF 10V 10% 2917 AVX Corporation TAJD337K010RNJ
58 1 C42 CAP TANT 4.7UF 25V 20% 1206 Kemet T491A475M025AT
59 1 C43 CAP CER 2.2UF 16V 10% X5R 0603 TDK Corporation C1608X5R1C225K/0.80
60 1 C44 CAP CER 0.1UF 16V 10% X7R 0402 Yageo CCO0402KRX7R7BB104
61 1 C45 CAP CER 10000PF 16V 10% X7R 0402 Kemet C0402C103K4RACTU
62 1 C47 CAP CER 10PF 50V 10% NP0 0402 Kemet C0402C100K5GACTU
63 4 §§9,R33,R56,R RES 4.70K OHM 1/10W 1% 0603 SMD Panasonic ERJ-3EKF4701V
64 1 R47 RES 0.0 OHM 1/10W 0603 SMD Panasonic ERJ-3GEYOROOV
65 1 R64 RES 100K OHM 1/10W 5% 0603 SMD Vishay/Dale CRCW0603100KJNEA
TP1,TP2,TP3,T
66 6 P7,TP9,TP15
Install On Bottom of PCB As Close To Corners As Possible
71 | 4 | Bumpers BUMPER CLEAR.370X.19" CYLINDER Richco Plastic Co RBS-35BK
Special Jumper Installation Instructions
Headers and Wire Housings MINI JUMPER GF 13.5 .
72 11 NA CLOSE TYPE BLACK Kobiconn 151-8030-E
Bag and Tag
73 1 Caution Label r‘Cautlon: Use only recorpmended rechargeable"Ll- Caution LBL
ion Battery. Check polarity of battery connector.
74 |1 ESD Label LBL, PCBA Anti-Static Warning, 10mm X 10mm g{press Semiconduc- | gqq 60014-01
75 |1 PCBA Label | LBL for PCBA 121-60096-01, with barcode g{press Semiconduc-
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