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The CP2102C USB-to-UART Bridge Mini Development Kit is de-
signed to showcase the various features of the CP2102C devices. | B2ESE22EE

These highly-integrated USB-to-UART bridge controllers provide a simple solution for * CP2102C USB-to-UART bridge
updating RS-232 designs to USB using a minimum of components and PCB space. (CP2102C-A01-GQFN28R)
CP2102C devices includes a USB 2.0 full-speed function controller, USB transceiver, os-
cillator, and Universal Asynchronous Receiver/Transmitter (UART) in packages as small
as 4 mm x 4 mm. No other external USB components are required for development. By . User LED
eliminating the need for complex firmware and driver development, the CP2102C devi- )
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1. Introduction

The CP2102C USB-to-UART Bridge Mini Development Kit is a compact and versatile board designed for developers and engineers
looking to integrate USB connectivity into embedded systems. This development kit provides an easy-to-use solution for converting
USB signals into UART serial data, making it ideal for applications that require reliable USB-to-serial communication.

The CP2102C USB-to-UART Bridge Mini Development Kit is optimized for ease of use, offering a plug-and-play experience with built-in
USB and UART connectivity without the need for additional external components. It supports full-speed USB 2.0 data transfers and
includes advanced features such as programmable baud rates, low-power operation, and integrated voltage regulators, enabling flexi-
ble and power-efficient designs.

With its compact form factor and user-friendly design, the CP2102C USB-to-UART Bridge Mini Development Kit board is perfect for
prototyping, testing, and debugging applications that require reliable USB-to-serial communication, making it a valuable tool for devel-
oping a wide range of devices, from microcontroller-based projects to sensor networks and loT systems.

1.1 Kit Contents

The following item is included in the box:
* 1x CP2102C USB-to-UART Bridge Mini Development Board (BRD8101A)
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1.2 Getting Started

Step 1: Set Up Your Kit.

» Provide power to the board by connecting the USB Type-C connector to the PC using a USB Type-C cable (not provided as part of
the kit). When a connection has been established successfully, the LED (D3) lights up (except when the board is connected to the
external power supply unit on Breakout Pads or when CP2102C is in Suspend mode).

Step 2: Device Detection.

» The CP2102C device will appear under ports in Device Manager in Windows. As a virtual COM port, the CP210x functions identical-
ly to a real COM port from the reference point of both the host application and the serial device, and it can support serial device
control requests defined in the Microsoft Win32® Communications API.
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Figure 1.1. CP2102C USB-to-UART Bridge Mini Development Kit in Device Manager

Step 3: Loop-Back Test.
» Short the CP210x CTS and GND pins on header P2.
» Short the CP210x RXD and TXD pins on header P2.
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Figure 1.2. CP2102C USB-to-UART Bridge Mini Development Kit Connectors

Step 4: Transmit and Receive Data.
* In Windows, open a serial terminal program (downloaded separately, RealTerm pictured) to verify the CP2102C UART functionality.

» Set the baud rate and select the COM port from Device Manager.
» Type in the transmit area. The characters should echo back after looping through the CP2102C TXD and RXD pins.
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Figure 1.3. CP2102C USB-to-UART Bridge Mini Development Kit in Terminal Program

Detailed instructions for how to get started with your new CP2102C USB-to-UART Bridge Mini Development Kit can be found on the
Silicon Labs web page: https://www.silabs.com/dev-tools

1.3 Hardware Content

The following key hardware elements are included on the CP2102C USB-to-UART Bridge Mini Development Kit:

Full-speed USB 2.0 support

Configurable baud rates and data formats
Onboard status LED

Breakout pads

Line break support
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1.4 Kit Hardware Layout
CP2102C USB-to-UART Bridge Mini Development Kit layout is shown below.
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Figure 1.4. CP2102C USB-to-UART Bridge Mini Development Kit Hardware Layout
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2. Specifications
2.1 Recommended Operating Conditions
Table 2.1. Recommended Operating Conditions
Parameter Symbol Min Typ Max Unit
Operating Supply Voltage on VDD Vbp 3.0 — 3.6 \%
Operating Supply Voltage on VREGIN VVREGIN 3.0 — 5.25 \%
2.2 Current Consumption
Table 2.2. Current Consumption
Parameter Symbol Condition Typ Unit
Normal Operation Ibb 115200 baud transmitting continuous bidirectional data 9.5 mA
3 Mbaud transmitting continuous bidirectional data 13.7 mA
USB Suspend Ibb — 195 A
Held in Reset Ibp — 1.3 mA
USB Pull-up Ipu — 200 uA

2.3 Data Formats and Baud Rates

Table 2.3. Data Formats and Baud Rates

Data Bits 5,6,7,and 8

Stop Bits 1,1.5", and 2

Party Types none, even, odd, mark, space

Baud Rates 300, 600, 1200, 1800, 2400, 4000, 4800, 7200, 9600, 14400, 16000, 19200, 28800,

38400, 51200, 56000, 57600, 64000, 76800, 115200, 128000, 153600, 230400, 250000,
256000, 460800, 500000, 576000, 921600, 1000000, 1200000, 1500000, 2000000,
3000000

Note:
1. The stop bit is active for two bit times (when the data length is 6, 7, or 8 bits) or 1.5 bit times (when the data length is 5 bits).
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3. Hardware

The core of the CP2102C USB-to-UART Bridge Mini Development Kit is the CP2102C USB-to-UART bridge. Refer to section 1.4 Kit
Hardware Layout for placement and layout of the hardware components.

3.1 Block Diagram
An overview of the CP2102C USB-to-UART Bridge Mini Development Kit is illustrated in the figure below.
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Figure 3.1. Kit Block Diagram
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3.2 Power Supply

In CP2102C USB-to-UART Bridge Mini Development Kit, there are two primary power supply options for operation:.
» USB-powered
» Self-powered

The power topology of the kit is illustrated in the figure below.

Breakout Pads
ooooo
USB Self ooooo
Powered Powered VVDD
A
VBUS

USB Type-C

Figure 3.2. CP2102C USB-to-UART Bridge Mini Development Kit Power Topology
In USB-powered mode, the kit draws power directly from the USB port when it is connected to a computer or any other USB power
source.

In self-powered mode, the kit is powered by an external power source via breakout pads.

Note: By default, this device operates in USB-powered mode. To switch to self-powered mode, remove R10 and solder R9.

3.3 LED

The kit features a green LED marked D3 controlled by the pin on the CP2102C. D3 is connected to pin SUSPENDb which is driven low
when the device enters the USB suspend state.

NET_LEDO

GPIO_LEDO

Figure 3.3. LED
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3.4 Connectors

The CP2102C USB-to-UART Bridge Mini Development Kit features a USB Type-C connector and 20 breakout pads. The connectors
are placed on the top side of the board, and their placement and pinout are shown in the figure below. For additional information on the
connectors, see the following sub chapter.

CP2102C-MINIEK
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SUSPEND o
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Figure 3.4. CP2102C USB-to-UART Bridge Mini Development Kit Connectors
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3.4.1 Breakout Pads

Twenty breakout pads are provided and allow connection of external peripherals. There are 10 pads on the bottom side of the board,
and 10 pads on the top. These have a standard 2.54 mm pitch, and pin headers can be soldered in if required. The breakout pads
contain a number of 1/O pins that can be used with most of the CP2102C USB-to-UART bridge's features. Additionally, the VREGIN (5V
Regulator Input), VDD (Supply Power Input/ 5V Regulator Output), and VBUS power rails are also exposed on the pads.

The pin-routing on the CP2102C USB-to-UART Bridge Mini Development Kit is very flexible, so most peripherals can be routed to any
pin. The table below shows the pin connections of the breakout pads with description.

Table 3.1. Bottom Row (P2) Pinout

Pin CP2102C I/O Pin  Description
1 GND Ground
2 TXD Transmit Data
3 RXD Receive Data
4 RTS Request to Send
5 CTS Clear to Send
6 VBUS USB VBUS
7 SUSPENDb Driven low when device enters USB suspend state
8 SUSPEND Driven high when device enters USB suspend state
9 GND Ground
10 NC —
Table 3.2. Top Row (P3) Pinout
Pin CP2102C I/O Pin  Description
1 VDD 3.3 V Regulator Output
2 VDD 3.3 V Regulator Output
3 VREGIN 5V Regulator Input
4 NC —
5 NC —
6 NC —
7 NC —
8 RSTb Active-low Reset
9 NC —
10 NC —
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4. Schematics, Assembly Drawings, and BOM

Schematics, assembly drawings, and Bill of Materials (BOM) are available through Simplicity Studio when the kit documentation pack-
age has been installed. They are also available from the kit page on the Silicon Labs website: silabs.com.
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5. Kit Revision History

5.1 Revision History

The kit revision can be found printed on the box label of the kit, as outlined in the figure below. The kit revision history is summarized in
the table below.

B B
CP2102C USB-to-UART Bridge Mini Development Kit
(1P) Part: CP2102C-MINIEK (D) Date: 2-12-24
AR IR
S.nr: 2416000960 Q) Qty: 1
TR Ml
L |

Figure 5.1. Revision Info

Table 5.1. Kit Revision History

Kit Revision Released Description

A01 2 December 2024 New kit introduction of CP2102C-MINIEK.
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6. Board Revision History

6.1 Revision History

The board revision can be found laser printed on the board, and the board revision history is summarized in the following table.

Table 6.1. Board Revision History

Revision Released Description

A05 2 December 2024 Initial production release.
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7. Document Revision History

Revision 1.0
January 2025

« |nitial document release.
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Disclaimer

Silicon Labs intends to provide customers with the latest, accurate, and in-depth documentation of all peripherals and modules available for system and software imple-
menters using or intending to use the Silicon Labs products. Characterization data, available modules and peripherals, memory sizes and memory addresses refer to each
specific device, and “Typical” parameters provided can and do vary in different applications. Application examples described herein are for illustrative purposes only. Silicon
Labs reserves the right to make changes without further notice to the product information, specifications, and descriptions herein, and does not give warranties as to the
accuracy or completeness of the included information. Without prior notification, Silicon Labs may update product firmware during the manufacturing process for security or
reliability reasons. Such changes will not alter the specifications or the performance of the product. Silicon Labs shall have no liability for the consequences of use of the infor-
mation supplied in this document. This document does notimply or expressly grant any license to design or fabricate any integrated circuits. The products are not designed or
authorized to be used within any FDA Class Il devices, applications for which FDA premarket approval is required or Life Support Systems without the specific written consent
of Silicon Labs. A “Life Support System” is any product or system intended to support or sustain life and/or health, which, if it fails, can be reasonably expected to result in
significant personalinjury or death. Silicon Labs products are not designed or authorized for military applications. Silicon Labs products shall under no circumstances be used
in weapons of mass destruction including (but not limited to) nuclear, biological or chemical weapons, or missiles capable of delivering such weapons. Silicon Labs disclaims
all express and implied warranties and shall not be responsible or liable for any injuries or damages related to use of a Silicon Labs product in such unauthorized applications.

Trademark Information

Silicon Laboratories Inc.®, Silicon Laboratories®, Silicon Labs®, SiLabs® and the Silicon Labs logo®, Bluegiga®, Bluegiga Logo® EFM®, EFM32°, EFR, Ember®, Energy Micro, Energy
Micro logo and combinations thereof, “the world's most energy friendly microcontrollers”, Redpine Signals®, WiSeConnect , n-Link, EZLink®, EZRadio®, EZRadioPRO®, Gecko®,
Gecko OS, Gecko OS Studio, Precision32®, Simplicity Studio® Telegesis, the Telegesis Logo®, USBXpress® , Zentri, the Zentri logo and Zentri DMS, Z-Wave®, and others are
trademarks or registered trademarks of Silicon Labs. ARM, CORTEX, Cortex-M3 and THUMB are trademarks or registered trademarks of ARM Holdings. Keil is a registered
trademark of ARM Limited. Wi-Fiis aregistered trademark of the Wi-Fi Alliance. All other products or brand names mentioned herein are trademarks of their respective holders.

Silicon Laboratories Inc.
400 West Cesar Chavez
Austin, TX 78701

USA

SILICON LABS  www.silabs.com
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