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Ease the Burden of USB Connectivity
with CP21xx USB Bridges



» USB bridging
= USB to UART Virtual Com Port (VCP) devices
= USB to UART Human Interface Device class (HID) devices

» Features and benefits

» Silicon Labs USB interface devices
= USB to UART
= USB to SMBus\I2C

» USB Interface device development flow
» Customization and certification
» Summary

» Development tools
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USB Interface Devices

» Used as a bridge between communications interfaces
= Examples: USB to UART, USB to SMBus\I2C

» Can upgrade legacy devices and speed time to market
= No USB expertise required
= No low level driver development required
= Easiest way to add USB to an existing system with minimal system redesign

Universal : Embedded

Serial Bus b\ < | MCU

Interface
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Presentation Notes
USB bridge devices became popular when the laptop computer stopped providing standard DB9 connectors for an RS232 com port.  Instead laptops were adding USB connections.  Many devices in existence were reliant on the RS232 interface and users had to find a way to interface to their hardware.  The USB to RS232 bridge was developed so that users can still use the same host application software and hardware that was already in place.  The bridge devices are supported by a host side driver.  The driver repackages the com port data from the host application and sends it to a driver that accesses the USB software stack.  Standard RS232 physical data was now communicated via the USB.  The bridge device converted the USB data back to the RS232 format to interface to the existing hardware.




n USB Virtual Com Port (VCP) Bridges

» Fixed function USB to UART bridges provide the easiest method for
upgrading legacy RS-232 systems with USB

» Requires no firmware or driver development
= Host application software remains unchanged since it still accesses a standard com port

= Uses custom virtual com port driver (provided by Silicon Labs) to pass data from the com
port to the USB low level stack

» Requires a driver installation step

Looks like a
Standard Com Port

“& Silicon Labs YCP - HyperTerminal
File Edit Wiew Call Transfer Help

D& &8 0B

Connect To
COM4 Properties

X Part Sellings |
Silicon Labs YCF

Enter detailz for the phone number that vou want to dial: Bits per second: | 115200 v

Country/region:

Restore Defaults

akK H Cancel ][ Apply ]

®

Connecked 0:00:02 Auto detect Auto detect

S HyperTerminal Example Opening a Virtual Com Port SILICON LABS
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Presentation Notes
One method used to bridge the com port data is to use a custom driver that gets installed prior to using the bridge.  This method is the easiest to use since there are no host side application modifications required. From a software perspective there is no difference between the Virtual Com Port (VCP)  and a standard com port. The VCP driver method does require an installation step since these drivers are not part of the operating system.  Silicon Labs provides a VCP driver that can be freely downloaded and distributed.  


= : :
USB Human Interface Device (HID) Bridges

» Performs bridging between USB and
another communications interfaces E Control Pipe
such as UART or SMBus\I2C | Bidirectional path for all

I engmeralic-n data,
» HID is a defined USB class that . descriptor transfers, as
operating systems support natively

well as a data pipe
= The end customer does not need to install
drivers HID i

S _ Device NN

» The HID class definition is flexible
enough to accommodate many
different kinds of USB designs

Control Endpoint

Interrupt IN

nterrupt OUT (optional)

Interrupt Pipe

» Requires no driver install since it | Pathusedforthe |
: majority of data traffic in
uses the HID class i an HID system; only |
_ _ interrupt IN required by |
» Host applications use an API to {  HID spaclfication

access the low level HID driver
HID Representation


Presenter
Presentation Notes
An alternative method to the VCP driver for bridging the com port data is to use a driver that is included as part of the operating system.  The HID class driver was originally intended for user input devices such as mice and keyboards, however, the driver can pass any data that conforms to the standard.  With this in mind, we can use this driver to bridge data between the host application  via the USB HID class driver and the UART on the MCU.  Unlike the VCP driver that could use legacy applications that opened com ports, the HID driver requires the host application to use an API (provided by Silicon Labs) to access the USB.  Although the HID application software is a little more involved than using legacy application code for the com port, for the user it is much simpler due to the fact that there is no driver install step required.


C"]Single-(:hip USB to UART Bridge Diagram

Allows bus powered

operation
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Presentation Notes
Here is a block diagram of a USB to UART bridge device.  With Silicon Labs devices there are no external components required to communicate via USB as everything is integrated.  Some protection diodes on D+/D- and VBUS are recommended to help make systems more robust against ESD events.


USB Solutions Features and Benefits

» VCP and HID drivers enable device operation as USB to UART
bridge devices

» USBXpress development kit provides a complete host and
device software solution

» No USB protocol or host device driver expertise is required

CP21xx Features Customer Benefit

* No driver installation required
HID-USB support (CP2110 and CP2112) » Seamless compatibility with most operating
systems

* Reduces BOM cost by eliminating
» Quartz crystal
» External memories

* Reduces PCB space

Highly integrated solution

» Shortens time to market
Production ready royalty-free drivers * Reduces software development expertise
requirements

EEPROM @ Resistors @ Crystal @ Regulator @ @@
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Presentation Notes
Crystal-less operation: External crystal is not required to operate USB full speed; Silicon labs patented clock recovery feature enables USB full speed to properly operate using the internal oscillator, delivering significant savings and space.

In-system programming memory: enables to customize USB vendor ID, product ID, product string description, power descriptor, device release number, interface string, device serial number and GPIO configuration without the need of an external memory. This memory is on time programmable and sizes varies depending on product. 

Small pin package: The CP21xx devices were specifically targeted for  small 4 mm x 4 mm packages to meet the tight space constraint requirements necessary to enable portable solutions or to minimize the  area impact when upgrading legacy serial peripherals to USB. 

On chip voltage regulator enables USB self-powered applications.  The CP2101/2/3 can provide up to 100 mA @ 3.3V and the CP2104/05/11/12 supplies 3.45 V to power a complete application.

HID USB: CP2110 and CP2112 connectivity bridges were specifically designed to support the HID-USB class specification which is natively supported in most operating systems. This means that companion CDs with driver information or high-maintenance download sites are no longer needed. In addition, HID-USB provides seamless compatibility with most operating systems which eliminates the product delays typically associated with solving compatibility issues thus maximizing time to market and minimizing design effort. 



" USB Software Support

» Fixed-function driver support

= Full royalty-free drivers for Windows, MAC OS, and Linux
« VCP, USBXpress

 WHQL certified
= Full HID compliance

Customer Application |

| Host Device Dri
| USB Protocol Expertise
L -

|
» Host Support Software

= VCP

- Enables existing host applications using com
port interfaces to be used without modification

= HID
« USB HID API to simplify host application development

= USBXpress

* Allows implementation of USB applications without USB
expertise

* Royalty-free, customizable Windows certified device driver

CP21IxxEK

®
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Presentation Notes
Silicon Labs provides a wide range of software solutions that support the fixed function bridge devices as well as standalone USB MCUs to enable USB connectivity.  The first solution is to enable USB connectivity with the fixed function device drivers for standard VCP operation using the CP210x devices.  These drivers are provided free of charge, are royalty free and can be customized to go through the Windows certification process.  Other fixed function devices can use the standard HID drivers already included in Windows, MAC OS and Linux.  The available dlls support the Windows and MAC operating systems.

An additional option is to use the Silicon Labs custom drivers called USBXpress.  This solution provides the Windows drivers as well as the Windows API for the host application as well as a firmware API for the general purpose USB MCUs.  No driver development is required when using USBXpress.
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()
Silicon Labs USB Connectivity Bridge Solutions

USB Crystal-less operation
Fully integrated USB transceiver

In-circuit programming memory s
USB to UART
Small packages CP2104 Royalty-free VCP drivers
USB Express

\ USB to DUAL UART

CP2105

HID-USB to UART
CP2110
Fully Complaint HID-USB

operation

HID-USB to

SMBus\I2C
CP2112

» CP21xx enable USB connectivity to be easily added to any application

» Highly integrated solutions reduce cost, simplify design and shorten
development time

» USB expertise is NOT required

» HID-USB solutions provide the ultimate “plug and play” experience

®
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Presentation Notes
The latest additions to Silicon Labs’ industry-leading Smart Interface family are the CP2104, CP2105, CP2110 and CP2112 connectivity bridges. These devices extend our portfolio to include cost-sensitive USB to UART, USB to Dual UART, HID-USB to UART and HID-USB to SMBus\I2C bridge solutions. Common to all these devices are royalty-free software driver suites, crystal-less operation, in-system programming memory and small �4 mm x 4 mm packages that in combination reduce cost, simplify design and shorten development time.
 
In addition, Silicon Labs is uniquely positioned to be the only supplier able to offer HID-USB to UART and SMBus\I2C solutions (CP2110 and CP2112). Capitalizing on our USB leadership, HID-USB class solutions have been added to the smart interface family, eliminating the need for drivers, offering seamless compatibility with most operating systems and delivering significant savings and time to market advantages.           


. CP2104 Product Overview

» CP2104 USB to UART bridge
= USB 2.0 compliant; full speed
= Crystal-less operation
= UART baud rates: 300 bps to 2 Mbps
* In-system programming memory (1024 B)

= 4 GPIO support

Royalty-free VCP drivers
USBXpress support
RS-485 mode support
QFN24 packages

GPIO.A (to external circuitry
| for status and

I
GPIO.3

[ &

(to external circuitry

@_: for USE suspend
1 states)
[ s=rew —

™ External |
voltage suppI\,rI C P21 04
or direct VIO
connection
L toVDD | I
i~ L
I =
| | re—— Voltage
| L — Regulator
'___-.__I ouT
—
A VDD >
GND 48 MHz
Use = Oscillator
CONNECTOR '_lvaus l
VBUS
D- 1= usB USB Function
D+ | T Transceiver Controller
I
GNDI 576B | 5768
AEXE] 1024B
(] prom | ™% | RX
Buffer | Buffer
VPP

UART

| External RS-232
transceiver or

E_: UART circuitry

— DSR

12

Add 4.7uF cap for PROM programming i

®
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Presentation Notes
The CP2104 is a highly-integrated USB-to-UART Bridge Controller providing a simple solution for updating RS-232/RS-485 designs to USB using a minimum of components and PCB space. The CP2104 includes a USB 2.0 full-speed function controller, USB transceiver, oscillator, one-time programmable ROM and asynchronous serial data bus (UART) with full modem control signals in a compact 4 mm x 4 mm QFN-24 package 

The on-chip one-time programmable ROM may be used to customize the USB vendor ID, product ID, product description string, power descriptor, device release number, device serial number and port configuration as desired for OEM applications.

Royalty-free Virtual COM Port (VCP) device drivers provided by Silicon Labs allow a CP2104-based product to appear as a COM port to PC applications. The CP2104 UART interface implements all RS-232/RS-485 signals, including control and handshaking signals, so existing system firmware does not need to be modified. The device also features up to four GPIO signals that can be user-defined for status and control information. Support for I/O interface voltages down to 1.8 V is provided via a VIO pin. In many existing RS-232 designs, all that is required to update the design from RS-232 to USB is to replace the RS-232 level-translator with the CP2104. Direct access driver support is available through the Silicon Labs USBXpress driver set. See www.silabs.com/interface for the latest application notes and product support information for the CP2104.

An evaluation kit for the CP2104 (Part Number: CP2104EK) is available. It includes a CP2104-based USB-to- UART/RS-232 evaluation board, a complete set of VCP device drivers, USB and RS-232 cables and full documentation.


x CP2105 Product Overview

» CP2105 USB to DUAL UART bridge

= USB 2.0 compliant; full speed = USBXpress support
= Crystal-less operation = Enhanced UART baud rates: 300 bps to
2Mbps

= RS-485 mode support = Standard UART baud rates: 2400 bps to
= Up to 5 GPIO support 921600 bps

= Royalty free VCP drivers = |n-system programming memory (296 B)
= QFN24 packages

Add 4.7uF cap

CP2105 for PROM
Connect to _ _ programming
VvBUS ar J_ 7 LSS Voltage 48 MHz Baud Rate |—— ECI Clock SUSPEND /Rl ECI " — —
j External supply =<2 Regulator Oscillator Generator —— sci Clock e roco eaiivwe o
¢ GPRICO0 ECIIDTR _ECI g
o GRIOA_ECI/DSR_ECI Ennanced
USE USB Interface - » [ GPI0 /Handshake | | ' K UART
= L RTS ECI o ant GPIO
Control 7 > :
Connector Data FIFOs B eTE EE - Signals
VBUS == Full-Speed Feripheral | ¢ 0B RX ld Enh d UART ) RED ECI g
D+ e 12 Mbps Function - 3308 TX A nhance ) TXD _ECI ,_;
D- =-L- Transceiver Controller I "] (ECI) -
GND [
—_|_ | 7Ty | 1 733 B RX [4—] Standard UART |« RAD SCIFa
[T = 288 B TX H-> (SCI) THb2Cl,
296 Byte PROM L e Standang
_ {Product Customization) | L 1| cPI0 /Handshake [ | 6 L TS _scl i
I [ Control ! SUSPEND (RI_SCI_jsy and GPIO
GPio.0 sci/bep Sl Signals
LDgiC Lewvel GPIOA SClIDTR _SCI g
Supply L1 » 1/0 Power and Logic Levels v ®
(1.8v ta VDD =
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Presentation Notes
The CP2105, like the CP2104, is a highly-integrated USB-to-UART bridge controller providing a simple solution for updating RS-232 designs to USB using a minimum of components and PCB space. The CP2105 includes all of the features of the CP2104 and adds a second UART interface.  The same VCP drivers that are downloaded for free from the website are used to interface to these devices.  User can also customize the USB vendor ID, product ID, product description string, power descriptor, device release number, interface strings, device serial number and GPIO configuration as desired for OEM applications using the on-chip one-time programmable ROM.

An evaluation kit for the CP2105 (Part Number: CP2105EK) is available. It includes a CP2105-based USB-to- UART/RS-232 evaluation board, a complete set of VCP device drivers, USB and RS-232 cables and full documentation.


. CP2110 Product Overview

» CP2110 HID-USB to UART bridge
= USB 2.0 compliant; full speed
= Crystal-less operation
= UART baud rates: 300 bps to 1Mbps
* In-system programming memory (343 B)
= 10 GPIO support

HID fully compliant
RS-485 mode support
QFN24 packages

CP2110
;  Connect to REGIN
| VBUSor Voltage 48 MHz _ | Baud Rate = TX - e
|_Ex_ieinci] S_up_plzl VDD Regulator Oscillator "| Generator RX I UART
UART |« i and
GND ¢ Controller GPIO.1 RTS,; Flow
USB Interface « " GPIO.2 CTS [, | Control
USB = el o e e
Connector
Data FIFO ———
_— VBUS _ ara s GPIO.0 CLK | ~
v - Full-Speed | | Peripheral | | 480 B RX I
D+ T 12 Mbps || Function i ) GPIO.3_RS485
D D- Transceiver | | Controller 480 B TX GPIO.4 TXT L |
|
GND—_I_ GPIO.5_RXT GPIO
| ‘ = GPIO and GPIO.6 | Signals
Suspend crio.7 I, !
Add 4.7uF cap for 343 Byte PROM Controller crIos T |
’ . (Product Customization) . i
PROM programming GPIO.9
——————— ClICDERIT r—— - =
| Logic Level | SUSPEND Suspend
| Supply I » 1/O Power and Logic Levels SUSPEND | Signals
1(1.8Vto VDD) | L — — —
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Presentation Notes
The next device in the family is the CP2110.  The CP2110 has the same features as the CP2104, however, the CP2110 uses the standard USB HID device class which is natively supported by most operating systems. A custom driver does not need to be installed for this device. Windows applications communicate with the CP2110 through a Windows DLL which is provided by Silicon Labs. The interface specification for the CP2110 is also available to enable development of an API for any operating system that supports HID.

The CP2110 UART interface implements all RS-232 signals, including control and hardware handshaking, so existing system firmware does not need to be modified. The UART capabilities of the CP2110 include baud rate support from 300 to 1 Mbps, hardware flow control, support for 5-8 data bits, five types of parity and RS-485 support. The device also features a total of 10 GPIO signals that are user-defined for status and control information. Six of the GPIO signals support alternate features including hardware flow control (RTS and CTS), a configurable clock output (24 MHz to 47 kHz), RS-485 transceiver control and TX and RX LED toggle. Support for I/O interface voltages down to 1.8 V is provided via a VIO pin.

An evaluation kit for the CP2110 (Part Number: CP2110EK) is available. It includes a CP2110-based USB-to- UART/RS-232 evaluation board, Windows DLL and test application, USB and RS-232 cables and full documentation.


n CP2110 HID Development Flow

» The CP2110is an HID class device
= HIDs communicate with a USB host through the use of reports

* AN434 is a specification for the reports supported by the CP2110 and describes the
configurable parameters

= HID host applications use API calls to transfer data via the defined reports
» AN433 defines the host API functions

User Application

(Implementing CP2110 User Application
Interface Specification)
HID Driver HID to UART Library
(Provided by 08)

{Provided by OS)

1

USB Root Hub

USE Root Hub

CP2110 HID-UART Bridge
CP2110 HID-UART Bridge
. 1
Bxternal RS-232 Transceiver or
UART Circuitry Exlerna\LIJ?ASF—e?r:%:'er‘r:rsycewer or
AN434: Report Specification AN433: API Specification
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Presentation Notes
The HID class driver is part of most operating systems.  In order to use the HID class for the host application most often developers need to download the Windows DDK.  With the Silicon Labs solution a library is provided that encompasses the HID API and the Windows DDK is not required.  Two application notes for the CP2110 development flow using the HID class are provided.  The first is AN434 with covers the report formats for the data that is bundled in the USB frames.  The second application note is AN433 that defines the API  functions used by the host application to transfer data to the device.  Application notes can be found on the Silicon Labs website at www.silabs.com/products/mcu/Pages/ApplicationNotes.aspx.


. CP2112 Product Overview

» CP2112 HID-USB to SMBus\I2C/I?C

bridge = HID fully complaint
= USB 2.0 complaint; Full Speed = |n system programming memory (194 B)
= Crystal-less operation = QFN24 Packages

SMBus\I2C / 12C configuration options support
8 GPIO support

CP2112
Connect to
VBUS or Voltage 48 MHz N oA To
External Supply Regulator Oscillator SMBus - pH—  smBus
sl
v Controller pd Devites
USB Interface < »
USB - '
Connector t
s GPIOD TXT b
VBUS g o Full-Speed Peripheral | | GPIO1 RXT _ fo
D+ 12 Mbps Function GPI02 1
D- -2 Transceiver Controller GPIo3 -
- 5 - GPIO
GND —_l_ | w R | P GPIOA 5 Signals
1 GPIO and .
| | = Suspend P05 g
3:: 194 Byte PROM Controller I
Add 4.7uF Cap fOf VPP (Product Customization) CPIOT CLK >
PROM programming
SUSPEND
Logic Level :_l: SUSPEND Su_spend
Supply e » |/O Power and Logic Levels Signals
(1.8V to VDD)
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Presentation Notes
The CP2112 is a highly-integrated HID USB-to-SMBus\I2C Bridge providing a simple solution for controlling SMBus\I2C slave devices with USB and using a minimum of components and PCB space. The CP2112 includes a USB 2.0 full-speed function controller, USB transceiver, oscillator and a one-time programmable ROM in a compact 4 mm x 4 mm QFN-24 package.  Like the CP2110, the device is customizable with vendor specific IDs and strings.  The CP2112 uses the standard USB HID device class, which is natively supported by most operating systems. A custom driver does not need to be installed for this device. Windows applications communicate with the CP2112 through a Windows DLL, which is provided by Silicon Labs. The interface specification for the CP2112 is also available to enable development of an API for any operating system that supports HID.

The CP2112 SMBus\I2C interface includes the SDA and SCL signals needed for SMBus\I2C communication and is configurable. The configurable options include the clock speed, read/write timeouts, retry counter timeout, SCL low timeouts and a 7-bit device address. The CP2112 will only ACK the 7-bit device address assigned to it but will not respond to any read/write requests. External pull-up resistors are needed for the SCL and SDA signals.

The device also features a total of eight GPIO signals. The GPIO signals are controlled through USB and can be configured as Input/Output and Open-Drain/Push-Pull. Three of the GPIO signals support alternate features including a configurable clock output (48 MHz to 94 kHz) and TX and RX LED toggle. Support for I/O interface voltages down to 1.8 V is provided via a VIO pin.

An evaluation kit for the CP2112 (Part Number: CP2112EK) is available. It includes a CP2112-based HID USB-to- SMBus\I2C evaluation board, Windows DLL and test application, USB cable and full documentation.




n CP2112 HID Development Flow

» The CP2112is an HID class device
= HIDs communicate with a USB host through the use of reports
* AN495 is a specification for the reports supported by the CP2112 and describes the

configurable parameters
= HID host applications use API calls to transfer data via the defined reports

 AN496 defines the host API functions

17

User Application
(Implementing CP2112
Interface Specification)

Y

HID Driver
(Provided by OS)

:

USB Root Hub

CP2112 HID USB-to-SMBus Bridge

:

SMBus Devices

(Provided by OS)

H

USB Root Hub

CP2112 HID USB-to-SMBus Bridge

i

SMBus Devices

AN495: Report Specification

AN496: API Specification

®
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Presentation Notes
As mentioned the CP2112 uses the HID class drivers  like the CP2110.  Remember, the HID class driver is part of most operating systems.  In order to use the HID class for the host application most often developers need to download the Windows DDK.  With the Silicon Labs solution a library is provided that encompasses the HID API and the Windows DDK is not required.  Two application notes for the development flow using the HID class are provided.  The first is AN495 with covers the report formats for the data that is bundled in the USB frames.  The second application note (AN496) defines the API  functions used by the host application to transfer data to the device.  


n Example HID Host Application

» Example API calls shown for retrieving device information
= APIs are part of the precompiled SLABHIDtoSMBus\I2C library as shown

» The host application calls functions to perform all communications with the
device via USB

wold CHidSmbusExampleDlg: :Updatelevicelnformation(BOOL connected)
{

< If we're already connected to the device. then we can call the
<7 opened wversion of the device information functions
if (connected == TRUE &dé.
HidSmbus I=Opened(m_hidSmbu=s. é&opened) == HID_SHEUS SUCCESS &b
opened == TRUE)

S Tpdate device information (opened)

if (HidSmbus GetOpenedittributes{m_hidSmbu=s, f&wvid, &pid. é&releassHumber) == HID SHMBUS SUCCESS)
i

wvidString. Format (_T{"%04X"), wid):

pidString . Format (_T{"%04X" ), pid):

releaseNunberString . Format { T3 023"y HIBYTE(releaseHunber), LOBYTE(releaszeHunber))

— @idSmbus_GetPartHumber{m_h:i.dSmbus, &partNunber, &version) == HID SMBUS SUCCESS) >
EjﬂﬂadMEIxt partHumberString Formati(_I( =d J. DarLOUMOET 1.

versionString . Format {_T{"%d"). wversion):
':-LF'.EiHIEZItl:l':-f'-'1E=u5.|||:| if (HidSmbus_ GetOpenedStringim_hidSmbus, dewviceString, HID_SMBUS GET _SERIAL _STR) == HID_SMBUS S

1

zerialString = deviceString:
¥
if (HidSmbus GetOpenedStringim_hidSmbus, deviceString, HID SMBUS GET PATH STR) == HID SHEUS SUC
{

pathString = deviceString:

b
if (HidSmbus GetOpenedString(m_hidSmbus, dewviceString, HID SMBUS GET MANUFACTUREE STE) == HID S

Host API Ca” Examples tturerString = deviceString;

1f (HidSmbus GetOpenedStringim hidSmbu=s, dewiceString, HID SHMBUS GET PRODOCT STR) == HID SHEUS
{

i

productString = deviceString:

18 i
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Presentation Notes
Here is a copy of a function from the CP2112 host application used to retrieve data from the device.  These are example API calls available in the library provided.  The highlighted example is used to get the device part number and illustrates how a developer could use the API in their own application.


® HID SMBus\I2C Example for CP2112

19

» Transfer SMBus\I2C data using
USB HID

= Highlights functions in the API defined
by AN496: CP2112 HID USB To
SMBus\I2C API Specification

» Example read using the tool
= Connect to the device

= Type the slave address and then click
read request

= Check the status by clicking get/write
transfer status and verify it completed

= Click get read response

= Click force read response until you get
all of your data

& HidSmbus Example

Connection

CEoX

[ Disconnect ] [ Reset

Device Information

Wendor ID¢ | 10C4 Release Mumnber:
Product ID: | EASO Part Nurnber: Yersion:

Path: | 1 Aihid#vid_10c4&pid_ea0#682 745087 30800004 {4d1e5502-F 16f-11cf-68cb-00111 1000030}

Manufacturer: | Silicon Laboratories

Produck: | CPZ112 HID USB-to-SMBus Bridge

Serial: | 0019AE0E

Configuration | Data Transfer |Pin Configuration | Cuskarnization

Read Request

Slave Address: (Hex)
Bytes to Read:

Addressed Read Request

Slave Address: (Hex)
Size of Target Address: bytes

Target Address: | 0000 |

Read Request ] Bvtes to Read: | 1 | [ Address Read Request ]
Read Response
Received Data: | |
Bytes to Read: [ Force Read Response ] [ Get Read Response ]
"Write Request
Data bo Wrike: | |
Slave Address; (Hex) [ Wwrite Request ]

Transfer Skatus

Cancel Readwrite Transfer ] [ Get Readfrite Transfer Status ]

0019AE0E HidSmbus_Open(): HID_SMEUS_SICCESS

SILICON
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Presentation Notes
The CP2112 device bridges data between USB and SMBus\I2C.  Silicon Labs provides example applications to highlight the operation of the device.  The HIDtoSMBus\I2C Example application highlights the operation of the API functions.  For example, the Data Transfer tab in the GUI provides the ability to transfer data between the host and an SMBus\I2C slave device.  The steps shown above illustrate how to use the tool.  The slave address can be entered and the data transferred using the Read Request, Get Read/Write Transfer Status, Read Response and Force Read Response API buttons.  Each of these buttons have a corresponding API call defined in AN496.
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CP210x Customization Options

» CP210x drivers (using AN220, Windows only)
* Product and company strings
= VID and PID
» Filenames and installation locations

» CP210x/CP211x device
= EEPROM/EPROM settings (VID, PID, Serial Number, etc)
= Baud rate aliasing and timeouts (CP2102/3 only) (AN205)
= GPIO and Port Configuration (CP2103 only) (AN223)
= Silicon Labs programming option available (1k min. order)

» Request a PID—1 per product
= For use with Silicon Labs VID
» Free-of-charge

= Contact MCU applications for more information:
http://www.silabs.com/RequestPID

= Ensures two CP210x drivers will not conflict

SILICON LABS
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The drivers can be customized with proprietary information specific to each company using the drivers.  In order to customize the drivers a Vendor ID (VID) and Product ID (PID) are required.  The VID is typically provided by the USB Implementers Forum.  However, a PID can be requested from Silicon Labs that customers can use along with the Silicon Labs VID.   There are several utilities provided by Silicon Labs to modify the device and the installers.  The most common application notes used are AN144 and AN220.  The AN144 and associated software provides the capability to modify the contents of the nonvolatile memory of the devices.   AN220 provides the instructions necessary to modify the driver installer and the INI file that becomes specific to the end customer.  The application not also comes with associated software (AN220SW) that provides a GUI to walk through the customization process.  Once complete, the driver can be submitted to Microsoft for WHQL certification.  The steps following show an example of the AN220 customization process.


USB Driver Customization (1 of 5)

» Download AN220 and the software for both USBXpress and VCP driver

https://www.silabs.com/products/mcu/Pages/ApplicationNotes.aspx

Communication  CP210x sl AN144  AN144SW
Customization Guide

Serial Communications
Guide for CP210x AN187  AN197SW

CP210x Baud Rate ANZOS  ANZ05SW
Support —_—

C8051F32x and CP210x
USB Driver AMZ20  ANZZ20SW
Customization

» Customize the fields (VCP shown)

Custom USE Driver Installation ‘wizard
“Wergion 6.0

Custom USB Driver Insta

WARMIMG: Thiz Custom Setup Wizard will
generate a custom installation For Silicon
Labs USB Drivers. As a result the driver
installation will no longer be certified for
Microsoft Windows XP/S2K3/Vistal?.

If pou want to certify thiz custom driver set, a reseller
certification must be performed by Microsaft for the
new driver installation.

Select which type of custom driver installation
package to create:

= Virtual COM Part Driver Installation
= [CP210% - Driver wersion 6.2)

- USB*press Driver Installation

" [CP210 or CEOG1F32x/34x - Diiver version 3.3] Wate: An uncertified installation will not cause any

prablens other than the warning message displayed on
32 bit 05's when installing uncertified drivers.
Uncertified drivers cannot be installed on
¥ista/7 64 except under certain testing
conditions.

Select how vou would like to install pour custom
driver:

@ Customized Executable nstaller
= [Thig executable can be run in quiet mode)

Far mare info an Windows Certification gato:
hittp: £ i, microzoft. comAwhdcs
http: /M. silabs. com/

Custom USB Driver
Installation Wizard
Custom USB Driver
Installation Wizard

(0 INF Files only
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https://www.silabs.com/products/mcu/Pages/ApplicationNotes.aspx�

USB Driver Customization (2 of 5)

» Select the target Windows version

» Enter customer specific data in the associated fields (Silicon Labs
data shown)

r
Custom USEB Driver Installatio Custom USE Driver Installatic

Select the operating system for which this custom Empany Marms |Leg ame b e Enies):

driver iz being generated: Silicon Laboratories

© ‘Windows XPAVista/S 2K 3/7 Example: "Silicon Laboratories

Company Abbreviation [Shart Mame far inf File Entries):

() Windows 2000 slab

Example: “slab"
Mate: If all operating systems need to be supported
it will require generating and certifying a package
for Windows <PAfstaS2K347 and then

generating another package separately for
Windows 2K, which doesn't require certification.

File Mame for .inf:
glabrvep

Example: "slabvcp.inf"

Custom USB Driver
Installation Wizard
Custom USB Driver
Installation Wizard

Cancel ][ < Back l[ Mest » ] Cancel ][ < Back ][ Mest » ]
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USB Driver Customization (3 of 5)

» Verify the install will cover all devices
= Able to add or remove devices for install

» Enter the VID and PID for the selected devices
= VID obtained from USB.org or use the Silicon Labs VID and assigned PID

Custom USB Driver Installation |

Device Type:
General Device Installation Description:

CP210x USE to UART Bridge

i©) CP2101/2/3/4 @ CP2105

VID (Vendor ID): PID (Product ID):
10C4 EATD

Device List [VID - PID - Dievice Name: Example: 10C4 (Hex valug) Example; EAGD (Hex value)

10C4 - EABD - Silicon Labs CP210x USE to UART Bridge
10C4 - EATO - Silicon Labs Dwal CP210x USE to UART Bri

Enhanced Interface Device Name:
Silicon Labs Dual CP210x USE to UART Bridge: Enhanced ¢

Example: "CP210x USE to UART Bridge™
(Mame appears in Device Manager under the Ports tab)

Standard Interface Device Mame:
Silicon Labs Dual CP210x USE to UART Bridge: Standard C

Installation Wizard

Custom USB Driver

[ Add... ” Remove ]

[ Carzel ][ < Back ][ Mest ] [ Save ” Cancel ]

®
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USB Driver Customization (4 of 5)

configuration process

Custom USE Driver Installation

Custom USB Driver

Installation Wizard

Product M arne:
Silicon Labaratories CP210x USE to UART Bridae

Example: "'Silicon Laboratories USE ta UART Bridge"
[Mame appearz in Add/Remove Programs listing]

tame for Inztallation File:
CP21 04 TP nstaller

Exarmple; "CP210:CPlnstaller” (M arme will show up
in the driver inztallation as CP210:8CPInstaller exe)

» Clicking “Next” moves through the

» The customization driver installer files
can be stored in any directory

= User then runs the saved installer

Cancel ][ < Back l[ MNesxt »

]

Custom USE Driver Installation |

Custom USB Driver

Installation Wizard

Custom USB Driver

Installation Wizard

Device Optiong

Serial Enumeration Suppart

Serial enumeration will allow Windows to "enumerate’ a
device connected to the CP210x [zuch az zenial mice or
external modems). [f your device always presents data to the
PC [guch az a GPS device] then dizable this bo prevent falze
zenial enumerations.

Selective Suzpend Support
Timeout Walue: 10000 ms

Selective suspend will put the device to sleep if it hasn't
been opened ower a certain timeout value, Thiz iz uzed to
zave power on the PC, and iz recommended unless pour
CP210x needs to be poveered even if & handle to the device
iz not opened,

Cancel ][ < Back ][ et = ]

Inztaller Options

Dizplay GUI wirdow during Inztall
Copy Files ta Target Directory during Instal

[Use Target Directory relative to the user's Program Files

Target Directaory:
C:Program Files'. Silabz\MWMCUACP2108%

Example: "C:AProgram FileshSilabsProduct Hamet"
Mate: This MUST be different for each product released.
rinztaller Options
Diizplay GUI window during Uninstal
Remove Files from Target Directory during Uninstall

Cancel ][ < Back ll Meut >




USB Driver Customization (5 of 5)

» Summary of selections can be identified at the end of the

configuration process

= Can go back and modify settings if required

" Custom USE Driver Ins

Specify the directary where you want the Custom Setup
files gererated:

C:ASilabei M CUNCustornCPZ2 1 OxDiriver nztall

Browse. .

Mote: This iz also the lozation where
you ghould put catalog files for
certification if your driver is certified..

Custom USB Driver
Installation Wizard

Cancel ][ < Back ][ Mext » ]
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Custom USB Driver

Installation Wizard

* Install Type:

* Company Name:

* Abbreviation:

=D /PID:

*IMNF File Mamnes:

* COM Device MName:
* Senial Erumeration’?
* Selective Suzpend?
* 5. Suzpend Timeaout:
* Generate Installer?

* Product W arme:

* Installer Mame:

* Dizplay Install?

* Copy Files?

* Relative Inztall Type:
* Target Directony:

* Display Uninstall?

* Remowve Files?

* Generation Directory:

WP Driver Set
Silicon Laboratories

zlab

10C4/EAE0 10C4/EATD
zlabvep.inf

CP210x USE to UART Bridge
Ve

Yes

10000

Yes

Silicon Labaoratories CP210x USE to UART |
CP2104WCPInstaller

Tes

Tes

Fielative Ta Program Files
Silabs\MCUNCP 2T 0t

Tes

Tes

C:A\5ilabs MO CustomCP 21 OnDriver nst all

[ Cancel ][ < Back ][ Firizh ]

Fianl Screen with Complete Settings

SILICON LABS



USB Driver Customization Files

=) Silabs
L) EZMac(TM)
I LoadBoard_Z.x_driver

ZuskomCP2 10x0riverInstall =03 Mcu
=) CP210%
) =64 B xca

) x86 o5

#2CPz 10 CPInstaller exe

e t§ silabenm.svs
_'_‘}SE!tLI Jni aaal | Syskem File
— F _ 43#:3
_}slahvcp.lnf
_}:’:':."E"."':I:lJrIF . SilEltISEr'.S.':."S
Syskem File
=22 s7kE
[5trings]
Provider="3i11con Laboratories”
Mfgname="si11can Laboratories”
Disk_Description="sil1con Labs USE to UART Bridge Installation Disk”
USENVID_10C4&PID_EAGD. Devicebesc="5111con Labs CPZ10x USE to UART Bridge”
silabser.svcbesc="sil1con Labs CP210x USE to UART Bridge Driver”
silaberm. svcbesc="si11con Labs CP210x USE to UART Bridge serial Port Enumerataor Driwver” o
FortsClasskame = "pPorts (CoMm & LPTO"
SILITON LABS

27


Presenter
Presentation Notes
The customization provides a new installer.  When downloading the drivers from the web there is a two step process for installing the VCP drivers.  The first step is an install of the actual driver installer and then the driver installer would be run after being extracted.  In the example above the installer shown in our CustomCP210xDriverInstall directory is the actual installer for the driver that was created via the AN220 GUI.  Once the actual driver has been installed you will see the driver files in the directory selected.  The INF file will also be modified to reflect the entries in the GUI.


. CP210x Device Customization

» Download AN144 for basic EEPROM/EPROM settings (VID, PID, etc.)

https://www.silabs.com/products/mcu/Pages/ApplicationNotes.aspx

Communication ~ CP210x CPZ10xDevice AN144  AN144SW
Customization Guide
ZZ CP210x Set IDs X
Serial Mumber
\WPusblvid_10cdkpid_eaB0A000RH{a2539220-3: For customer’s
Select device to update by serial number above, check items to update below, and click Program Device. Update Dewvice List y ~ use
Wid Max Power (2 md Units] Relzaze Yersion /
P [ [1oc4 2-hyte hex value |32 1-bpte hex value [major. minar] //F'rogram Deee
Pid Power Uze Attributes ' . 0 Close |
p | |EaED 2-hyte hew value T Self-powered decimal vales (-3 e |
Part Murnber Serial Murnber \
CP2102 r |0005
Cusztom D ata Lock Product String
[~ | T Locked r |EF'21D2 USB to UART Bridge Contraller
\ CP210x Set IDs GUI
Mustbechecked  possntneedtomaicn  S0ud b adetec @
0 Setling the driver orthe applicatio

»g 10 be programmed SILICON LABS


Presenter
Presentation Notes
Here is an example of the Set IDs GUI that enable customization of certain parameters within the device itself.  For example, if a PID was obtained from Silicon Labs you would edit the device contents using this GUI.  Just select the check box of the parameters requiring modification and select the Program Device button.

https://www.silabs.com/products/mcu/Pages/ApplicationNotes.aspx�

" CP2110 Set IDs

» Utility to program device CP2110 device configuration
= One time programmable configuration
» Can lock device programming
= Automatically scans for connected devices
= Populates fields when user selects the connected device

+7 CP2110 Set IDs

File Help
Device Selection
Device Path: [‘\‘\?\hid#hpqOOOG&coIO1#3&18].d53b?&030000#{4d1e55b2—F].6f—11cF—88d)-001111000030} -

[ Get Device C ization ][ Reset Device ] Part Number: Version: 0

Device Customization
USB Configuration

Vendor ID (VID): [] | 0000 {2-byte hex) Release Version: [[] | 0 . |0 {0 - 255)
Product ID (PID): [ | 0000 (2-byte hex) Flush Buffers: [ [ | Flush TX on Open
&l Flush TX on Close
FoEr g (B=2ED) b o Flush RX on Open
Power Mode: [] (@) Bus Powered Flush RX on Close

Self Powered, Voltage Regulator Disabled (Warning: Device will not operate unless powered by VDD)

Self Powered, Voltage Regulator Enabled

String Descriptors
Manufacturer: [

Product: [
Serial: [T

Pin Configuration

Pin Configuration: [ : 4
uspen:

GPIO.0 f CLK: | GPIO Input GPIO.7: |GPIO Input Use Suspend Mode and Values
GPIO.1/RTS: |GPIO Input GPIO.8: |GPIO Input Mode: | 0000 {2-byte hex)
GPIO.2 fCTS: |GPIO Input GPIO.9: |GPIO Input Latch Value: | 0000 (2-byte hex)
GPIO.3 fRS485: |GPIO Input TX: | TX Qutput - Open Drain
GPIO.4 / TX Toggle: |GPIO Input Suspend: |Suspend Output - Open Drain RS485 Level: (@) Active Low
GPIO.5 [RX Toggle: | GPIO Input J/Suspend: | /Suspend Output - Open Drain Active High
GPIO.6: | GPIO Input CLK Divider: | 0 (0-255) 24000000 Hz

[~] Prevent Further Programming (Lock all custom fields)

X Mote: Each field is only programmable
Program Device once, unless already locked.
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Presentation Notes
Similar to the GUI from the previous slide the CP2110 has a Set IDs utility as well.



" CP2112 Set IDs

» Utility to program device configuration

= One time programmable configuration
» Each configuration parameter can only be programmed once

= Can lock device programming
= Automatically scans for connected devices
= Populates fields when user selects the connected device

2= CP2112 Set IDs =S
File Help

Device Selection

Dievice Path: | 1 7ihid#tvid_10c48pid_ea90#68.27 450870800008 {4d1e55b2-F16F-1 1cf-88cb-001111000030} A4 |

[ et Device Customization ” Reset Device Part Mumber: | CP2112 Yersion: I:I

Device Customization
USE Configuration

Yendar 1D (YID): (Hex) Release Yersion: [ | | | | (0-255)

Product ID (PIDY: (Hex)
Power: [ I:I (0 - 2500 mé

Power Mode: [] B Powered
Self Powered, Yoltage Regulator Disabled {4Warning: Device will not operate unless powered by WOD)
Self Powered, Yoltage Regulator Enabled

String Descripkors

Maniufackurer: | Silicon Laborataries |

Produck: | CP2112 HID USB-to-SMBUs Bridge |

Serial; | 0019AE0E |

[IPrevent Further Programming {Lock all cuskom Fields)

Mote: Each field is only programmable

‘ Program Device once unless already locked

CP2112 Set IDs GUI
30 SILICON LABS
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Presentation Notes
Similar to the GUI from the previous slide the CP2112 has a Set IDs utility as well.


. WHOQL Certification

» WHOQL stands for Windows Hardware Quality Labs
» Benefits:
= Removes warnings in versions supported by Windows

= Driver installs when device is connected without Add New Hardware wizard
(no user interaction)

» Once drivers are customized (even just VID/PID changed), the original
WHQL certification is lost; the customized drivers have to be recertified
with Microsoft WHQL

» Contact MCU support for latest information on WHQL certification
procedure

» Check out the knowledgebase article that instructs how to proceed with
certification

http://cp-siliconlabs.kb.net/article.aspx?article=89180&p=4120

31 SILICON LABS


Presenter
Presentation Notes
We covered Windows certification previously and we show it here again.  In order to start the certification process users would have to obtain a Winqual account.  At that point Silicon Labs can add them as a “reseller’ of the driver they are interested in using.  A knowledgebase article exists that provides the guidelines to follow when certifying the drivers.

http://portal.knowledgebase.net/display/2n/articleDirect/index.asp?aid=89180&r=0.1087�
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()
CP21xx Development Kits

» CP21xxEK evaluation kits

= Complete evaluation and customization of
the CP21xx USB connectivity bridges

= USB, serial cable(s)
= Documentation

= Downloadable Windows, Mac and Linux
drivers

Device Orderanie - MSRP
development kit

CP2104 CP2104EK $29.00 USD
CP2105 CP2105EK $39.00 USD
CP2110 CP2110EK $39.00 USD

CP2112 CP2112EK $29.00 USD
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Presentation Notes
Simple development kits are available to evaluate the bridge devices.  Check out the website for links for documentation on the operation and use of these devices.


()
CP21xx Evaluation Kits

» Each device has its own evaluation kit

= Allows for complete evaluation and
customization of the CP21xx bridges
* Includes Windows, Mac and Linux drivers

* USB and serial cable(s)
« Full documentation Available Now !

CP2104 CP2104EK $29.00 USD
CP2105 CP2105EK $39.00 USD
CP2110 CP2110EK $39.00 USD
CP2112 CP2112EK $29.00 USD
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Presentation Notes
Simple development kits are available to evaluate the bridge devices.  Check out the website for links for documentation on the operation and use of these devices.
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Summary



» These new CP21xx products expand on our market-leading

portfolio of existing USB bridge devices
e CP2104 USB to UART
- CP2104 USB to Dual UART
« CP2110 HID-USB to UART
« CP2112 HID-USB to SMBus\I2C

» Compelling features that are unmatched by any competitor
 USB crystal-less operation
e In-system programming memory
 Small packages
 Complete development ecosystem that includes royalty-free driver suites

» HID-USB solutions are only offered by Silicon Labs (CP2110 and
CP2112)

* No need for driver installation
e Seamless compatibility with most operating systems

®
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