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Introduction
2
The USB to I C Breakout, based on the Silicon Labs CP2112, is a convenient tool for communicating directly with
2
devices on an I C bus from a computer. This eliminates the need to have a microcontroller with custom firmware
2
between the computer and I C devices. With the breakout board and the provided example code, you can read
2
from and write to an I C bus and take advantage of eight 5V-tolerant I/O pins on the breakout board. The breakout
board shows up as a HID device on your Mac, PC, or Linux machine so no drivers are needed.
Features:
• Eliminates the need to write microcontroller code
2
• Reduces latency between computer application and I C bus
2
• User-definable I C communication speed
2
• Jumpers allow selection of I C pullup voltage and ability to disable the onboard pullups
• Easy to follow example code provided
• Eight 5V-tolerant I/O pins capable of driving LEDs
• Receive and transmit LEDs
• Breadboardable
• 3.3V regulator (85mA max)
• ESD protected USB port
• Clock output, adjustable up to 48MHz
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Pin Descriptions
Name

Description

GND

Ground. All GND pins are tied together and connected to the USB ground.

5V

5V from USB connection. Used for powering CP2112. Also available as power to external circuits.

3V3

3.3V generated from CP2112 internal voltage regulator. The maximum available current from this
regulator for external circuits is 85mA.

RST

CP2112 Reset Input. Connecting this line to ground will reset the CP2112.

SUS

CP2112 Suspend Output. This line is high when the CP2112 is in the USB suspend state.

EXT VIO

External I/O Voltage Input. Connect this pin to a voltage between 1.8V and 3.6V to set the GPIO
2
and I C logic high level. This pin is inactive by default and must be enabled using a solder jumper;
see the VIO Jumper section below for details.

SCL

Serial Clock signal for the I C bus. Both SCL pins on the board are tied together. See the Pullup
Jumper section below for setting the on-board pullup resistor.

SDA

Serial Data signal for the I C bus. Both SDA pins on the board are tied together. See the Pullup
Jumper section below for setting the on-board pullup resistor.

0

GPIO0, Transmit Toggle. This line is user-configurable as input, output, or toggle to indicate I C
bus transmission.

1

GPIO1, Receive Toggle. This line is user-configurable as input, output, or toggle to indicate I C
bus data received.

2

GPIO2. This line is user-configurable as input or output.

3

GPIO3. This line is user-configurable as input or output.

4

GPIO4. This line is user-configurable as input or output.

5

GPIO5. This line is user-configurable as input or output.

6

GPIO6. This line is user-configurable as input or output.

7

GPIO7, Clock Output. This line is user-configurable as input, output, or clock output with
configurable frequency.

2

2

2

2
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Setting the VIO Jumper
2
The VIO jumper allows you to select the logic high voltage level for both the I C bus and GPIO pins. The CP2112 is
powered by an onboard 3.3V regulator, so the default VIO voltage is 3.3V. If you have devices that communicate
at 1.8V for example, you can use the VIO jumper and an external 1.8V supply connected to the EXT VIO pin, to set
2
1.8V as the logic high voltage level. Because the breakout board is 5V-tolerant, set VIO to 3.3V for a 5V I C bus
and see the next section for setting the onboard SDA and SCL pullups to 5V.
Desired VIO
2
voltage (I C and
GPIO logic high)
3.3V, 5V*

Jumper
Setting

Voltage
source
Onboard
supply

Notes
This is the default setting. A solder jumper is only needed
if the trace between left and center pads has previously
been cut.
2

2

*Use this setting for 5V I C communication; I C lines are
5V-compatible. See Pullup Jumper section for enabling
5V pullups.
1.8V to 3.3V

EXT VIO
pin
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1. Cut the trace between the left and center pads
2. Form a solder jumper by flowing some solder between
the center and right pads.
3.Supply the desired voltage to the EXT_VIO pin.
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Setting the Pullup Jumper
The Pullup jumper allows you to select a pullup resistor voltage for the SDA and SCL (data and clock) lines of the
2
I C bus. There are two 4.7KΩ resistors on the breakout board for SCL and SDA that are connected by default to
the 3.3V onboard source. Using the Pullup jumper you can disable the pullups (if you have external bus pullups) or
pull the bus voltage up to an external voltage using the EXT VIO pin (reference the VIO jumper section). For
2
example, if you have I C devices that communicate at 1.8V, you can use the Pullup jumper and VIO jumper to set
2
the I C bus pullup to 1.8V through the onboard 4.7KΩ resistors.
Desired Pullup

Jumper Setting

Voltage
Source

Notes

No Pullup

N/A

1. Cut the trace between the center and right pads.
2. You must provide a external pullup resistors on
SDA and SCL.

3.3V

Onboard
3.3V
regulator

This is the default setting. A solder jumper is only
needed if the trace between left and center pads
has previously been cut.
Note that VIO jumper must be set to 3.3V.

5V

USB power

1. Cut the trace between the center and right pads.
2. Form a solder jumper by flowing some solder
between the left and center pins.

Any other
voltage
between 1.8V to
5V

EXT VIO
line

This is the default setting. A solder jumper is only
needed if the trace between left and center pads
has previously been cut.
1. See VIO jumper section for setting VIO jumper
to external voltage source.
2. Supply the desired voltage to the EXT_VIO line.
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Working with the Provided Example Code
Silicon Labs provides example code for Linux, Mac, and Windows. These programs provide a place to start when
2
developing an application for the USB to I C Breakout. A link to these programs can be found in the Useful
Resources section below. We have also developed a Visual Basic program and C command line program that are
meant to show the bare bones functionality of the breakout board. These programs may be downloaded on the
2
USB to I C Breakout product page. These examples are an excellent place to start if you are creating a Visual
Basic or C/C++ application. They are also helpful if you find the Silicon Labs example code too complex and just
2
need to get something up and running quickly. With these examples, you can set and read the I C communication
2
speed, set and read the GPIO pins, and send/request bytes of data on the I C bus.
Whichever route you take, we recommend that you reference the CP2112 API specification for details on how to
communicate with the breakout board.

Useful Resources
Silicon Labs CP2112 Product Page, includes more example programs:
http://www.silabs.com/products/interface/usbtouart/pages/hid-usb-to-smbus-bridge.aspx
CP2112 Datasheet:
http://www.silabs.com/Support%20Documents/TechnicalDocs/CP2112.pdf
CP2112 API Specification:
https://www.silabs.com/Support%20Documents/TechnicalDocs/AN496.pdf
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