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C8051T620/2 DEVELOPMENT KIT USER’S GUIDE

1. Kit Contents
The C8051T620 and C8051T622 Development Kits contain the following items:

m C8051T62x Motherboard
m C8051T62x Emulation Daughter Board with C8051F34A installed
m Socket Daughter Board (one of the following):
e C8051T620DK: C8051T62x QFN 32-pin
e C8051T622DK: C8051T622 QFN 24-pin
m Device samples (one of the following):
e CB8051T620DK: C8051T620-GM (Qty: 10) and C8051T626-B-GM (Qty: 10)
e CB8051T622DK: C8051T622-GM (Qty: 10)
m C8051Txxx Development Kit Quick-Start Guide
e Quick Start Guide includes steps to download the following development software and documentation (these
instructions can also be found in this document. See “4. Software Installation” on page 3.):
« Silicon Laboratories Integrated Development Environment (IDE)
< Evaluation version of 8051 development tools (macro assembler, linker, C compiler)
» Source code examples and register definition files
» Documentation
m AC-to-DC universal power adapter

m Two USB cables

2. About the Daughter Boards

The C8051T620 and C8051T622 Development Kits include an Emulation Daughter Board (EDB) and a QFN
Socket Daughter Board (QFN-DB). The EDB has an installed C8051F34A device, which is a Flash-based device
that can be used for the majority of C8051T62x/32x code development. The QFN-DB is intended to allow both
programming and system-level debugging of C8051T62x/32x devices directly.

A C8051T62x/32x device cannot be erased once it has been programmed; so, it is advisable to use the
C8051F34A for the majority of code development. Refer to “AN368: Differences between the C8051F34A and the
C8051T62x and C8051T32x Device Families” for more details on how the C8051F34A can be used to develop
code for the C8051T62x/32x device families. Application notes can be found on the Silicon Labs web site:
www.silabs.com/appnotes
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3. Hardware Setup

See Figure 1 for a diagram of the hardware configuration.

1. Attach the desired daughter board to the motherboard at connectors P1 and P2.

2. If using the QFN Socket Daughter Board, place the device to be programmed into the socket.

3. Place shorting blocks on J7 and the +3VD-VDD_PWR jumper pair on J6, as shown in Figure 1.

4. Connect the motherboard’s P5 USB connector to a PC running the Silicon Laboratories IDE using the USB

Cable.

5. Connect the ac-to-dc power adapter to connector P3 on the motherboard.
Notes:

1. Use the Reset icon in the IDE to reset the target when connected during a debug session.

2. Remove power from the motherboard and remove the USB cable before removing a daughter board from the
motherboard. Connecting or disconnecting a daughter board when the power adapter or USB cable are connected can
damage the motherboard, the daughter board, or the socketed device.

3. Remove power from the motherboard and remove the USB cable before removing a C8051T62x/32x device from the
socket. Inserting or removing a device from the socket when the power adapter or USB cable are connected can
damage the motherboard, the daughter board, or the socketed device.

4. The above hardware setup instructions configure the development system to be powered through the onboard 3.3 V
regulator. For other power options, see "7.3. Power Supply Headers (J6 and J7)" on page 15.
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4. Software Installation

All the latest software tools and documentation can be downloaded from www.silabs.com/mcudownloads.

The Silicon Labs 8-bit Development Tools download package available on that web page includes the Silicon
Laboratories Integrated Development Environment (IDE), 8051 evaluation toolset, Virtual COM Port drivers for the
CP210x USB to UART Bridge, and additional documentation. Download the package and install the components
by following the on-screen instructions.

4.1. System Requirements
The following are the system requirements necessary to run the debug and programming tools:

m Pentium-class host PC running Microsoft Windows 2000 or newer.
m One available USB port.

4.2. Development Tools Installation

To install the IDE, utilities, and code examples, perform the following steps:

1. Run the Silicon Labs 8-bit Development Tools installer downloaded from www.silabs.com/mcudownloads.

2. In the screen titled “Select Installation Packages”, the Silicon Labs IDE, 8051 Evaluation Toolset and CP210x
Virtual COM Port drivers will be checked by default. The programs necessary to download and debug on the
MCU are the Silicon Labs IDE and the 8051 Evaluation Toolset. The CP210x Drivers are necessary to use the
UART capabilities of the target board. See “4.3. CP210x USB to UART VCP Driver Installation” for more
information about installing the CP210x drivers. See “5. Software Overview” for an overview of all applicable
software included in the web download.

3. Installers selected in Step 3 will execute in sequence, prompting the user as they install programs,
documentation, and drivers.

4.3. CP210x USB to UART VCP Driver Installation

The C8051T62x Motherboard includes a Silicon Laboratories CP2103 USB-to-UART Bridge Controller. Device
drivers for the CP2103 need to be installed before PC software, such as HyperTerminal, can communicate with the
board over the USB connection. If the “Install CP210x Drivers” option was selected during installation, this will
launch a driver “unpacker” utility.

1. Follow the steps to copy the driver files to the desired location. The default directory is C:\SiLabs\MCU\CP210x.

2. The final window of this installer will provide an option to install the driver on the target system. Select the
“Launch the CP210x VCP Driver Installer” option in that window if you are ready to install the driver. You do not
need to have the motherboard's USB connector plugged into the PC's USB port for this step.

3. If selected, the driver installer will now launch, providing an option to specify the driver installation location. After
pressing the “Install” button, the installer will search your system for copies of previously installed CP210x
Virtual COM Port drivers. It will let you know when your system is up-to-date. The driver files included in this
installation have been certified by Microsoft.

4. If the “Launch the CP210x VCP Driver Installer” option was not selected in Step 3, the installer can be found in
the location specified in Step 2 (by default, C:\SiLabs\MCU\CP210x\Windows). At this location, run
CP210xVCPInstaller.exe.

5. To complete the installation process, connect the included USB cable between the host computer and the
COMM USB connector (P4) on the C8051T62x Motherboard. Windows will automatically finish the driver
installation. Information windows will pop up from the taskbar to show the installation progress.

6. If needed, the driver files can be uninstalled by selecting the “Silicon Laboratories CP210x USB to UART Bridge
(Driver Removal)” option in the “Add or Remove Programs” window.
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5. Software Overview

The following software is necessary to build a project, download code to, and communicate with the target
microcontroller.

m 8051 Evaluation Toolset
m Silicon Labs Integrated Development Environment (IDE)

Other useful software included in the Silicon Labs 8-bit Development Tools package from the Silicon Labs
Downloads web site ( www.silabs.com/mcudownloads) includes:

m Configuration Wizard 2
m Keil pVision2, pVision3, and pVision4 Drivers
m MCU Production Programmer and Flash Programming Utilities

5.1. 8051 Evaluation Toolset

The Silicon Labs IDE has native support for many third-party 8051 toolsets. Included with this kit is an 8051
evaluation assembler, compiler, and linker. For further information on the tools, including limitations, see the
corresponding application note. Application notes can be found on the Silicon Labs web site (http://
www.silabs.com/appnotes). See Table 1 for a list of supported toolsets and associated application notes.

Table 1. Supported Third Party 8051 Toolsets

Toolset Application Note
Keil “AN104: Integrating Keil 8051 Tools into the Silicon Labs IDE”
Raisonance “AN125: Integrating Raisonance 8051 Tools into the Silicon Labs IDE”
Tasking “AN126: Integrating Tasking 8051 Tools into the Silicon Labs IDE”
HI-TECH “AN140: Integrating Hi-TECH 8051 Tools into the Silicon Labs IDE”
SDCC “AN198: Integrating SDCC 8051 Tools into the Silicon Labs IDE”
IAR “AN236: Integrating IAR 8051 Tools into the Silicon Labs IDE”

5.2. Silicon Labs IDE

The Silicon Labs IDE integrates a source-code editor, source-level debugger, and in-system programmer. The
following sections discuss how to open an example project in the IDE, build the source code, and download it to the
target device.

5.2.1. Running the T620_Blinky or T622_Blinky example program
The T620_Blinky or T622_Blinky example program blinks an LED on the target board.

1. Open the Silicon Labs IDE from the Start menu.

2. Select Project—>Open Project to open an existing project.

3. Browse to the C:\SiLabs\MCU\Examples\C8051T620_1 6 7_T320_3\Blinky or SiLabs\MCU\Exam-
ples\C8051T622_3_ T326_7\Blinky directory (default) and select the T620_Blinky C.wsp or
T622_Blinky _C.wsp project file. Click Open.

4. Once the project is open, build the project by clicking on the Build/Make Project button in the toolbar or
selecting Project—>Build/Make Project from the menu.

Note: After the project has been built the first time, the Build/Make Project command will only build the
files that have been changed since the previous build. To rebuild all files and project dependencies, click
on the Rebuild All button in the toolbar or select Project—>Rebuild All from the menu.

5. Before connecting to the target device, several connection options may need to be set. Open the Connec-
tion Options window by selecting Options—>Connection Options... in the IDE menu. First, select the
“USB Debug Adapter” option. Next, the correct “Debug Interface” must be selected. C8051T62x/32x
devices use Silicon Labs “C2” 2-wire debug interface. Once all the selections are made, click the OK but-
ton to close the window.
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6.

7.

Click the Connect button in the toolbar or select Debug—Connect from the menu to connect to the
device.

Download the project to the target by clicking the Download Code button in the toolbar.

Note: To enable automatic downloading if the program build is successful, select Enable Automatic Con-
nect/Download after Build in the Project—>Target Build Configuration dialog. If errors occur during the
build process, the IDE will not attempt the download.

Click on the Go button (green circle) in the toolbar or by selecting Debug—>Go from the menu to start run-
ning the firmware. The LED on the target board will start blinking.

5.2.2. Creating a New Project
Use the following steps to create a new project. Once steps 1-5 in this section are complete, continue with Step 3
from Section 5.2.1.

1.
2.

3.

Select Project—>New Project to open a new project and reset all configuration settings to default.

Select File—>New File to open an editor window. Create your source file(s) and save the file(s) with a rec-
ognized extension, such as .c, .h, or .asm, to enable color syntax highlighting.

Right-click on “New Project” in the Project Window. Select Add files to project. Select files in the file
browser and click Open. Continue adding files until all project files have been added.

For each of the files in the Project Window that you want assembled, compiled, and linked into the target
build, right-click on the file name and select Add file to build. Each file will be assembled or compiled as
appropriate (based on file extension) and linked into the build of the absolute object file.

Note: If a project contains a large number of files, the “Group” feature of the IDE can be used to organize.
Right-click on “New Project” in the Project Window. Select Add Groups to project. Add predefined groups
or add customized groups. Right-click on the group name and choose Add file to group. Select files to be
added. Continue adding files until all project files have been added.

Save the project when finished with the debug session to preserve the current target build configuration,
editor settings, and the location of all open debug views. To save the project, select Project—>Save Proj-
ect As... from the menu. Create a new name for the project and click on Save.
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5.3. Configuration Wizard 2

Configuration Wizard 2 is a code generation tool for all Silicon Laboratories devices. Code is generated through the
use of dialog boxes for each device peripheral as shown in Figure 2.
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Figure 2. Configuration Wizard 2 Utility

The Configuration Wizard utility helps accelerate development by automatically generating initialization source
code to configure and enable the on-chip resources needed by most design projects. In just a few steps, the wizard
creates complete startup code for a specific Silicon Laboratories MCU. The program is configurable to provide the
output in C or assembly language.

For more information, refer to the Configuration Wizard 2 help available under the Help menu in Configuration
Wizard 2 or refer to the Configuration Wizard 2 documentation. Documentation and software are available from the
downloads webpage: www.silabs.com/mcudownloads.

5.4. Keil uVision2, uVision3, and uVision4 Silicon Laboratories Drivers

As an alternative to the Silicon Laboratories IDE, the pVision debug driver allows the Keil pVision2, pVision3, and
pVision4 IDEs to communicate with Silicon Laboratories’ on-chip debug logic. In-system Flash memory
programming integrated into the driver allows for rapid updating of target code. The pVision2, pVision3, and
pVision4 IDEs can be used to start and stop program execution, set breakpoints, check variables, inspect and
modify memory contents, and single-step through programs running on the actual target hardware.

For more information, refer to the pVision driver documentation. The documentation and software are available
from the downloads webpage: www.silabs.com/mcudownloads.
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5.5. Programming Utilities

The Silicon Labs IDE is the primary tool for downloading firmware to the MCU during development. There are two
software programming tools that are intended for use during prototyping or in the field: the MCU Production
Programmer and the Flash Programming Utilities. The MCU Production Programmer is installed with the IDE to the
directory, C:\Silabs\MCU\Utilities\Production Programmer\ (default). The Flash Programming Utilities can be
optionally installed from the web installer, and are installed to C:\Silabs\MCU\Utilities\FLASH Programming\
(default).

5.6. ToolStick Terminal

The onboard debug circuitry provides both an in-system programming and debugging interface and a
communications interface to the target microcontroller's UART. The ToolStick Terminal software can access the
debug hardware's communications path and provides a terminal-like interface on the PC. Note that for concurrent
debugging and UART communications, the CP2103 USB-to-UART bridge is also included onboard.

In addition to the standard terminal functions (Send File, Receive File, Change Baud Rate), two GPIO pins on the
target microcontroller can be controlled using the terminal for either RTS/CTS handshaking or software-
configurable purposes. The ToolStick Terminal software is available on the downloads webpage: www.silabs.com/
mcudownloads.
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6. Example Source Code

Example source code and register definition files are provided by default in the
SiLabs\MCU\Examples\C8051T620_1 6 7 T320_3 or SiLabs\MCU\Examples\C8051T622_3 T326_7 directory
during IDE installation. These files may be used as a template for code development.

6.1. Register Definition Files

Register definition files C8051T620.inc, C8051T622.inc, C8051T620_defs.h, C8051T622 defs.h, and
compiler_defs.h define all SFR registers and bit-addressable control/status bits. They are installed by default into
the SiLabs\MCU\Examples\C8051T620_1 6 7 T320_3 or SiLabs\MCU\Examples\C8051T622_3_T326_7
directory during IDE installation. The register and bit names are identical to those used in the C8051T620-21-26-
27_T320-3 or C8051T622-23_T326-27 data sheet.

6.2. Blinking LED Example

The example source files T620_Blinky.asm and T620_ Blinky.c or T622_Blinky.asm and T622_Blinky.c show
examples of several basic C8051T62x functions. These include disabling the watchdog timer (WDT), configuring
the Port I/O crossbar, configuring a timer for an interrupt routine, initializing the system clock, and configuring a
GPIO port. When compiled/assembled and linked, these programs flash the green LED on the C8051T62x
Motherboard about five times a second using the interrupt handler with a timer.
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7. Development Boards

The C8051T620/2 Development Kit includes a motherboard that interfaces to various daughter boards. The
C8051T62x Emulation Daughter Board contains a C8051F34A device to be used for preliminary software
development. The C8051T620 Socket Daughter Board and C8051T622 Socket Daughter Board allow
programming and evaluation of the actual C8051T62x devices. Numerous input/output (I/O) connections are
provided on the motherboard to facilitate prototyping. Figure 3 shows the C8051T62x Motherboard and indicates
locations for various 1/0O connectors. Figure 4 shows the factory default shorting block positions. Figures 5, 6, and 7
show the available C8051T62x daughter boards. Figures 8, 9, 10, and 11 show the available C8051T32x daughter
boards.

m Pl P2 Daughter board connection

m P3 Power connector that accepts input from 7.5 to 15 V dc unregulated power adapter

m P4 USB connector for UART to USB communications interface

m P5 USB Debug interface connector

m Jl Analog I/O terminal block

m J2 Port 0 header

m J3 Port 1 header

m J4 Port 2 header

m J5 Port 3 header with access to VDD and GND

m J6 Power supply selection header (See "7.3. Power Supply Headers (J6 and J7)" on page 15)

m J7 Power supply enable header that connects power source selected on J6 to the board's main
power supply net

= J8 Communications interface control signal header

m J9 Connects port pins to the switches labeled “SW1” and “SW2"

m J10 Connects port pins to the LEDs labeled “LED1” and “LED2”

m J11 Communications interface data signal header

m J12 Connects potentiometer to the port pin, P2.5

m J13 Additional connections to ground

m J14 Connects an external VREF from J1 to P0.7

m J15 VPP supply connection used when programming EPROM devices

&
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7.1. System Clock Sources

The C8051T62x/32x devices feature a calibrated internal oscillator that is enabled as the system clock source on
reset. After reset, the internal oscillator operates at a frequency of 48 MHz (x1.5%) by default but may be
configured by software to operate at other frequencies. Therefore, in many applications, an external oscillator is not
required. However, if you wish to operate the C8051T62x/32x device at a frequency not available with the internal
oscillator, an external oscillator source may be used. Refer to the C8051T620-21-26-27_T320-3 or C8051T622-
23_T326-27 data sheet for more information on configuring the system clock source.

7.2. Switches, LEDs, and Potentiometer (J9, J10, and J12)

Three switches are provided on the motherboard. The RESET switch is connected to the RST pin of the
C8051T62x/32x. Pressing RESET puts the device into its hardware-reset state. The switch labeled “SW1” can be
connected to the C8051T62x/32x's general-purpose 1/0 (GPIO) pins P0.1 and P2.0, and “SW2" can be connected
to the C8051T62x/32x's general-purpose 1/0 (GPIO) pins P1.0 and P2.1 through header J9. Pressing a switch
generates a logic low signal on the port pin. Remove its shorting block from the J9 header to disconnect the switch
from the port pin.

Seven LEDs are also provided on the motherboard. The red LED labeled “PWR” (D4) is used to indicate a power
connection to the motherboard. The green LED labeled “RUN" (D10) turns on when the debug circuitry is in a
running state; the red LED labeled “STOP” (D11) turns on when the debug circuitry is in a halted state, and the
orange LED labeled “DEBUG PWR” (D12) indicates whether the debug adapter circuit is being powered through
P5's USB connector. The red LED labeled “VPP” (D7) indicates when the VPP programming voltage is being
applied to the device. The green LEDs, labeled “LED1” (D1) and “LED2” (D2), can be connected to C8051T62x/
32x's GPIO pins through header J10. Remove its shorting block from the header to disconnect an LED from the
port pin. The red LED labeled “USB ACTIVE” (D13) will turn on whenever the CP2103 USB-to-UART bridge is
connected to a PC and has successfully completed enumeration.

Also included on the C8051T62x Motherboard is a 10 kQ thumbwheel rotary potentiometer, reference number R8.
The potentiometer can be connected to the C8051T62x/32x's P2.5 pin through the J12 header. Remove the
shorting block from the header to disconnect the potentiometer from the port pin.
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Table 2 lists the port pins and headers corresponding to the switches, LEDs, and potentiometer.

Table 2. Motherboard I/O Descriptions

Description Component Name le] Header
Switch SwWi Daughter Card's P0.1 J9 [2-4]
Daughter Card’s P2.0 J9 [4-6]
Switch SW2 Daughter Card’'s P1.0 J9 [1-3]
Daughter Card’s P2.1 J9 [3-5]
RESET SW3 Daughter Card's RST/C2CK None
Green LED labeled “LED1” D1 Daughter Card's P0.6 J10 [2-4]
Daughter Card's P2.2 J10 [4-6]
Green LED labeled “LED2” D2 Daughter Card’s P1.2 J10 [1-3]
Daughter Card's P2.3 J10 [3-5]
Red LED labeled “PWR” D4 Daughter Card's VDD Je, J7
Red LED labeled “VPP” D7 Daughter Card's VPP pin J15
(See "VPP Pin Sharing" on
page 17)
Green LED labeled “RUN” D10 Debug Adapter Signal None
Red LED labeled “STOP” D11 Debug Adapter Signal None
Orange LED labeled “DEBUG PWR” D12 Debug Adapter Signal None
Green LED labeled “USB ACTIVE” D13 U2 CP2103's SUSPEND None
Potentiometer R8 Daughter Card's P2.5 J12

7.3. Power Supply Headers (J6 and J7)

The main power supply of the motherboard, which is used to power the daughter board, can be provided by either
the USB Debug Adapter’s on-chip voltage regulator, the CP2103 USB-to-UART bridge’s on-chip voltage regulator,
P3 and its associated circuitry, or an external voltage applied to the VDD_EXT connection on J1. To select a power
supply, place a shorting block on J6 across the appropriate pin pair, as shown in Figure 12. To connect the main
power supply to an attached daughter board, place a shorting block across J7.

Notes:

1. Only one shorting block should be placed on J6 at a time.
2. To use the CP2103's voltage regulator as the board's power supply, a USB cable must be connected to P4, and the USB

ACTIVE LED (D2) must be on.
3. To use the USB Debug Adapter’s voltage regulator as the board's power supply, a USB cable must be connected to P5,

and the DEBUG PWR LED (D12) must be on.

J7 J7 J7 J7
vDD_T620 ] vDD_PWR vDD_T620 ] vDD_PWR vDD_T620 ] vDD_PWR vDD_T620 ] vDD_PWR
J6 J6 J6 J6
+3VD +3VD |@ @ +3VD (@ @ +3VD (@ @
VDD_EXT (@ @ VDD_EXT | @ @ VDD_EXT |@ @ VDD_EXT
vop_pesuc (@@ VPP-PWR Il vpp pesuc (@@ YPP-PWR || vop pEBUG VDD_PWR 11 \pp pEBUG [@ @] VPP-PWR
VDD_COMM (@ @ VDD_COMM VDD_COMM (@ @ VDD_COMM |@ @
+3.3V Regulator Power CP2103 Regulator Power Debug Circuit Power External Power Source
(From P3) (From USB at P4) (From USB at P5) (From J1 Connector)

Figure 12. J6 and J7 Shorting Block Configuration for Power Options
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7.4. USB Debug Adapter (DEBUG/P5)

A Universal Serial Bus (USB) connector (P5) provides the onboard debug and programming interface. The debug/
programming MCU and associated circuitry are powered through the USB connector, which can also supply the
rest of the motherboard by routing the USB Debug Adapter's power through J6. The USB Debug Adapter also
provides a data communications interface that can be used when the debug adapter is not debugging or
programming a C8051T62x/32x device.

7.5. UART to USB Communications Interfaces (COMM/P4)

The C8051T62x Motherboard provides UART to USB communications interfaces through both the CP2103 USB-
to-UART bridge device and the communications interface of the USB Debug Adapter.

The CP2103 bridge device connects to a PC through the USB connector labeled “COMM” (P4). This USB
connector supplies power to the CP2103 and can supply power to the rest of the motherboard by configuring J6
and J7 as shown in Figure 12. To use the CP2103 as a communications interface, the CP2103 Virtual COM Port
drivers must be installed on a PC.

The USB Debug Adapter's communications interface connects to a PC through P5. Access to the USB Debug
Adapter's communications interface is provided by the Windows program called “ToolStick Terminal”, which is
available for download for free from the Silicon Laboratories website. See the ToolStick Terminal help file for
information on how to use ToolStick Terminal.

7.6. Communications Interface Selector Headers (J8 and J11)

The C8051T62x Motherboard routes the C8051T62x/32x's P0.4 (UART TX) and P0.5 (UART RX) to J11 where
those signals can be connected to either the CP2103 USB-To-UART bridge or the USB Debug Adapter. The
motherboard also allows the C8051T62x/32x's P1.1 and P1.2 to be used as the UART control signals, CTS and
RTS. These two signals are routed to J8, where they can be connected to either the CP2103 or the USB Debug
Adapter.

The jumper options for using either the CP2103 or the Debug Adapter circuit for UART communications can be
found in Figure 13.

J8 J8
RTS_DEBUG | @ @ |CTS_DEBUG RTS_DEBUG DD RTS_DEBUG
P11 DD P1.2 PL.1 P1.2
RTS_COMM CTS_COMM RTS_COMM | @ @ |CTS_COMM
J11 J11
RX_DEBUG | @ @ |CTS_DEBUG RX_DEBUG TX_DEBUG
P0.4 P05 P0.4 P05
RX_COMM CTS_COMM RX_COMM | @ @|TX_COMM
CP2103 Bridge Debug Adapter Comms
(USB Connection at P4) (USB Connection at P5)

Figure 13. Shorting Block Configuration for UART Communication Options

7.7. PORT I/O Connectors (J2, J3, J4, and J5)

Each of the C8051T62x/32x's I/0O pins, as well as +3VD and GND, are routed to headers J2 through J5. J2
connects to the microcontroller's Port 0 pins; J3 connects to Port 1; J4 connects to Port 2, and J5 connects to
Port 3.

L4
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7.8. Analog I/0 (J1 and J14)

Three of the C8051T62x/32x target device's port pins are connected to the J1 terminal block. The terminal block
also allows users to input an external voltage that can be used as the power supply of the board. Refer to Table 3
for the J1 terminal block connections. Placing a shorting block on J14 will connect the P0.7/VREF signal on J1 to
the P0.7 pin of the device.

Table 3. J1 Terminal Block Descriptions

Pin # Description
1 VREGIN
VIO
GND
P2.5 (Analog Input)
PO0.7/VREF (routed to header J14)
VDD_EXT (routed to header J6)

O 0|~ |W|N

7.9. VPP Connection (J15)

The C8051T62x/32x devices require an external 6.0 V programming voltage applied to the VPP pin during device
programming. The VPP pin on these devices is shared with P1.5 or P1.1 depending on the device. During
programming, the VPP voltage is automatically enabled when needed. Header J15 is provided to allow the user to
disconnect the programming circuitry from the VPP pin to avoid interfering with the normal application operation of
the GPIO pin. When programming the device, J15 should be shorted with a shorting block. When running normal
application code, J15 can be removed. See Table 4 for more information on which port pins are shared with VPP.

Table 4. VPP Pin Sharing

Device Pin Shared with VPP

C8051T620
C8051T621
C8051T626
C8051T627
C8051T320
C8051T321
C8051T322
C8051T323

C8051T622
C8051T623
C8051T326
C8051T327

P1.5

P1.1

- &
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7.10. Using Alternate Supplies with the C8051T62x Development Kit

For most evaluation purposes, the onboard 3.3 V supply regulator is sufficient to be used as a VDD power supply.
However, in applications where a different supply voltage is desired (e.g., 1.8 V), an external supply voltage can be
applied to the board at the analog connector (J1). Some devices in the C8051T62x/32x family also support a
separate voltage input for the input/output voltage of the port pins. This Voltage Input/Output (VIO) should be input
to J1 on Pin 2. See the C8051T620-21-26-27_T320-3 or C8051T622-23 T326-27 data sheet for more information
about VIO usage and constraints.

Notes:
1. When programming a C8051T62x/32x device, VDD must be at least 3.3 V. VDD can be supplied directly to the device,
or the on-chip 5 V regulator can be used.
2. If an external supply voltage is desired, the shorting block on J6 should be placed so that the Pin 3 (VDD_EXT) is
shorted to Pin 4 (VDD_PWR).

L4
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8. Schematics

(¢ 40 T) 21rRWaYIS pIeoqIayloN XZ91TS08D +T aInbid4

- NNOD

91HY8£05045-30010
7 60

dMd Vol WDITSLD > S19 azuLN
+aQ mooTsLy [ >——e S1Y N < z
! WNoaTXd > OXY -a
AROT™XL ie: +a- .
£lus
2 uig q R
440 ONVIS 440 ONVLS 440 ONVIS 3440 ONVLS 3430 GNVIS 440 QNVLS _ aa by o/N— ynoa~snaA_ L Lo |
CUAGZLIHN  CTINSZLIHA [UAGZLIHW  [TAGZLIHN  [UNSZLIHN  [UNSZLIHN o = m‘m 1§ u\z$ - §73dAL° NNOD™ 8N
Uy A\ oLt N &
—{ ON3dsns N
aNdasns  O/NHE- ot | 4o
aHn SHn vHn cHn 1 z o NS o L9
a3y sn qu HNS
a0 1 1d9 8
Z70ld9 ‘ =
3AILOV asn 1~0ido OIN—— und"aon
— 070149 WNOTSNEA
. i ey | o
c01zdd INVL yLX
n Hﬁ:u Hﬁu
91HYE£050dS-30010 Mu
80 WM WN
SE nHoa~aan
v e |t = o | =
IF N9
——ale ARAEY
FE e S x
= sN8A w N334
ECEE
g73dALTNNOO8SN . . | za
) WHOIXL BB W03 XY
= S04 s vod
9n8IC XL U B B
[°T ur
ano 0Ly
X4/X1 <o
AnLo sy 3 )
ALX 45X ano amd00A
90 ) = +0 /N 2N [
-a AN
2 ¢ ¢
- * 7] SN8A e7d Zid
aneIa~snan &1 Nio3 B a1 e S
L@ w0 g z
5 isu/mza L [ 9n83a7s10 4
I3 v y 9°0d [ oneag siy 1031 [
841 @] 00/ ¢ = onaac air -
- 0z —r /N +°0d > 9naaaxL
9N830TA0A [ g
h o HEEsA -
[ 0T
[ 1
5] 524 0'0d[FE = xnow
S yzd
s g e, g Lo
TZd g
ol b f HS Hmu
do1s/Nny odin CF—8H 07 -
UMd ¢ Pl W91920XS 925 40 Lu % I oo-s1a
92£.115080 HMd~a0A ELEENY ! RS "
o ” n snaseeis 3 e >
za 78N nd0n
L ar
NI9I¥A gL NoA -
S alA fFe—T o -
% = )
e . s2d
0L
NIV/S'2d 3 H oy
;h? v 4o ar
an830-aan A/ L0d 7
1x37aaA T
90-AST Lod ¥MdT0aA
w Wi
1x3-aon

19

Rev. 0.5

SILICON LABS



C8051T620/2-DK

0291700A

ana~aan

Svdl

rd
Sld
old
Vid

B

£2d1. a6 & Zedl

9zdL eI, & Iedl

GzdL G &otdl

Gldl T S Bedl

€ldl | ®§edl
o

Q und"aan
povdl | gog

) #Md=aan
92d
v2d
7zd
0zd

) ¥MdTaaA

) ¥md=aan

(2 J0 2) d2IreWayds preoqIayloN Xg9115080 ‘ST 2Inbi4

1189€ZGZSHN
94

dVZEESAN
2l 3o 10

1n0A L

dv=ZLIENT
A

oz81"aA

AL-SL1-640-NNOD
zd =

ddA AMd—00A W

AL-SL1-840-NNOD
1d

til
£
(:—1

LLBZEZSZSAN
<a

7025048N

£°C-LE6TNT
€n €a €d

Rev. 0.5

20

SILICON LABS



C8051T620/2-DK

21eWaYos pJleog Jawybneq uonenw3 xz911508D ‘9T 24nbiH

91HVE£050d4S—-30010
1a A4 WW WW

= o s
s P ﬁazu
- +a
£1-a
—0___ ¢ sngp
SNaA L
§-3dALTNNOITESN
NI93¥A aaa ¢d

5loi=lais =3l -
RNICREE
NN NN GO
NUBEOODNO. ¢ed l
2 z
B = ved €
= — s v ged
9°2d
7+ SNEA— 9 ¢ud
g 0'2d NI 3 oed £
511 519 V#£415080 aas -5 8
9 icid zn amn O
vid 9 13
m e 0'0d NI9 YA acd
A eid 1'0d wn oF
b w020
- ood St 5
= 1ad
— o zod Ib O
+T2BIIII aan NI9IYA
i ( 32330803 AL—dLL-640-NNOD
0'2d Zolpamuio
4 (% e
9ld ¢ RN ISR
v red
vid S
9 [id
Tid L
s 8 cid
l'ld
I 0ol ¢4
£'0d -
o <l oid T
s'od
¥l g4
sod4 St dod ON d0d ON
S vod I8 T
! ES) [l
A—=d/I-640—-NNOD
ld
oo VW
[
00 vy
d0d ON
]
agn

21

Rev. 0.5

SILICON LABS



dlrewayds preog Jaiybneq ze-N4O 029115080 “LT 24nbi4

9LHVE£050d4S—30010
7 WW WW 1a

NS = T T,
ﬁnzu
¥
+a £ HD
0 c mmm\,
SN8A I

€7 3dALTNNOOTESN

C8051T620/2-DK

NISIHA agA ed
ldl
zr
aan OIA
¥y3Imod
=/3|o
SESBRadE = Ged b 3
NubsOOO c
SyY vezd €
ml ¥ £2Zd
S - .
o — - Ao 924 S
I —dLX 9 gzd
€0
20 ML <y oed £ o
1'2d 93YA —1
Llozd aarle s
&1/ _ _ OIA[-& oL
6L g IMSTZENAOT 029115080 ~ azo U
0z mE\ Ire o ZL
ddA/S'ld +a NI9IIA
72 b n o aan  £b
—&cud 0'0df-£ ¥I w170
d
£2 1214 1od|-& ood St
_ (X3 [ o) e} st vod NI9IAA OIA
= - zod L
3z OIA agA
—_— os Al=d/L-640—NNOD
T XX Td
¢ vvTOyd
¢ 32cp0oZ2>
R SoVonanD
S NN N N N Gl |
9 /ud | | | 0| ©f Of =N
7 -
2 gid —_
6
Ol ¢id
" d0d ON d0d ON
= ¢ o4 00 -
ey 90 [=te}
¥l 904
St
9t vod
L =
AL=dLI=640-NNOJ s
Id ySX
L3
T MW
00 I
dod ON
1y
ain

SILICON LABS

Rev. 0.5

22



C8051T620/2-DK

dlrewayas preog J9ybneq z-N40 229115080 '8T 24nbi-

OIA
aan < 9LHYE£0S0dS—3a0I0
+a

YIMod
NS
snan L LoNeA
873dALTNNOOTESN
NI9TUA aan ed

— SEEEEM —
EREREE] T
ar Lo T 1
HEX =528 4n0°L 4o ot o ¢
) 357 ¥sx  —dLX dGX T ¥LX — 4
N = £9 o [} [49) A s e
o T — VW °
ddA/1id gl £F o oza L .
- 6
v'ld aaA ¢ o
£ld OIA 2 m
Z'ld LNST¥ZNOT 229115080 i O azo =
ddA/L'td +0a NIEENN ol
MloE n ANO aan loo31029
S14°0d 0'0d ood St
Sl 1od NI93HA OIA
- 3 S o O zod Lb
— o oIA aaA
— > AL—d/L—640-NNOD
x
NN zd
ozd L 3332>3
4 moantS
9ld € |
¥ ©lof=|n| v~
¥id S
9 =
Tid L
8 S'id
6
O ¢id d0d ON dO0d ON
[
£'0d
72l o4 90
god €l 00
- W o0a Y
£'0d
Sl vod
aan b
AL—dLL-640-NNOD ,
Id

d0d ON
22}

23

Rev. 0.5

SILICON LABS



C8051T620/2-DK

NI9IYA

dlrewayas preog Jaybneq ze-d40 02€115080 6T 2nbi4

91HY8£050d4S—30010
<z WW WW

-~ w N
SnEA [sneA

87 3dALTNNODTEsN
aan £d

EEEENE m_ﬁ —_—
RRRRRREE _ 779 T
z.z.zz.zz.zsA o z
Nuraovo —_—
39 vzd €
8 S - v oczd
°x el 4no't 4nko 4no° 4nLo A 9zd S 5
dSX uLx YSX T MLX v|.\/\/\/\|N §'zd
£0 79 19 2 oy 0'cd
{2d SNEA g —
L iozg 93dA
T _ _ qan £ I !
6l 1o g 1NSTZ£d40T0Z£ 115080 ~al8 nw a0 W
9% 1 4dn/s'1d n +qfS -
¥'id aNO NI93A QoA
2C leqg 00dlE YL %1020
£ 1714 1'odf-¢ ood &
_ T 3 O Sk rod NI9ZHA
— T o 3z aan zod Lt
° 1 AL-dZi-640-NNOD
§ g
0zd |} - N X ed
SovooFd
91d € 22RoooZ2
¥ 1zq Somaunant
¥id s | N NI N Gl Laf
9 Ld ol | N o) 0| Sf = N>
zid L -
g i =
ld 6 >
Ol ¢id
rod M dod ON d0d ON
o 2b oud oo 18 BE
S0d Pl 92 sa
o ¥t god
£0d
9l yod _
ddn L} h—
Al=dZL-640-NNOD anLy
dGX
Id 75
o
00 vy

d0d ON
2]

Rev. 0.5

24

SILICON LABS



C8051T620/2-DK

dlrewayds preogq I91ybned gz-N40O T2eL11508D 0C 81nbi4

91HVE£060dS—3001a
XZ

a
NN T 1YY = _m _m

3N
+a £

zdL B Erom 2 Y
13 } snaa SnaA V

i
O 873dALTNNOOTESN
NI9IHA aaA £d
¥3ImMod

_lll - zed L \l_l
0| h— 4
I £
mumummm |_|u:3 b:—d 3 v
S wo . . M -
337 (SR A i ) Sy E—
S = € > . L —
8% = H Hs % MM 5
. 6 —
St]5id LisTno-izeusoss  93n o
oL o ” W
7t nﬂn\m 1d n Hm o aza @
. £
L:mFm.E aN9 NIDIYA o b 1920
0z —N——M n—.mu ood St
Y3 og 0 9l rad NI9FYA
- 3 (=1 O zod b
— S “i aan
L‘ ﬂ VV Al=d/L—640-NNODJ
< el
9ld € T
v oizd ”W_Hn_ N6
vid G
9 /id
zid L -
8 <ud iy
Lid 6
Ol ¢ld
rod W dod oN dod ON
o= T gy 0o
oy £y [
o b 90d
£°0d
8 yod
ddn L _
Al=d/I-640-NNOD ALy
14 ¥sX
0
r4N
o VWV
d0d ON
2]

25

Rev. 0.5

SILICON LABS



C8051T620/2-DK

o11eWaYIS preog Je1ybneq 8Z-N4O 92€1TS08D TZ 84nbi-

NIDIYA OIA

ada oI 91HVE£050dS—30010
AV 1a
d¥3IMod
z
T bt
aNno
4
+0a € H
zdL o
25U snen SnEA b
i
g 3dALTNNOOTESN
NI9ZHA aaA €d
AR - 1
H:h.v _ i\ T -
ASA zz < —1
10 NN\ 22N oo €
SornNal2 v
NN
o ag = ° 5
ddn/tld o - £0
Ox l—l oy ozd £ —
—19/N 93MA . 8
ld  1ysWo-0zeLl aaA
zid AIXSTWO-92€115080 OIA [e) m oL
ddA/Vid n a NI9ZHA 00 z
Id a
LLl5/N aN9 aan €
Lo/ 0 ¥l w1020
[¥3 NN 1 ood St 5
- o 1'0d
= NM O O zod 4
— X% oA g A—d/1-640-NNOD
2TV VFy —dl-640-
B ocoo0o=>
ozd b 5 Jhoancs e
£
5 Ik v:_%_ %
vid S -
9
zid L
8 gd
Iid 6
oF ¢id
i
L0d
e oud
sod S d0d ON
¥l god
cog S o0 °
9 po0g £y
ddn LL

AL—d£I-640-NNOD
id

d0d ON

VN

OIA

Rev. 0.5

26

SILICON LABS



C8051T620/2-DK

91HY8£050dS—30010

873dALTNNOOT @SN

d1ewayds preog Jaiybneq 8z-N40O £2E1TS08D "¢z 81nbi-

NI9IYA oA

d0d ON

£d
NI93¥A agA
- ~ 1T
anLy _L_ll = T — 2
AGA ZZUUVA< £ s
585 ;
(7 anosd | 4no 4ot | 4nro ° E
q X TTHELX —i' VV\/
adn/i1d | €7 Ny YLX  TTHLX S Z
4 o |—|no ¥0 %) 70 oy azd o
—19/N BEIN € o
£id LMSTWo-£2zells080  QOA m
Tid -a le) it 2
ddA/Lid +a
'Ld n an: NI9ZYA aan €
Sla/N 00 Vb 1020
. g B
92 1o/N - 10 0'0d S
- b O zod Lb
—_— /z aaa
— XX Al=d£L=640—NNOD
zPOOTST zd
- v SOOORE
oed z Slnaant
€
y EERESEH
¥ld G
9 =
zid L
8 gid
Iid 6
Ob ¢id d0od ON
. [
£od 2l oy 99
sod € (X
YL 904 =Y
cod SH
9 vod
aan  LF
AL—d/1-640—NNOD .

id

o5 VN3

27

Rev. 0.5

SILICON LABS



C8051T620/2-DK

DOCUMENT CHANGE LIST
Revision 0.2 to Revision 0.3

m Updated "4.2. Development Tools Installation”
on page 3.

m Updated "4.3. CP210x USB to UART VCP
Driver Installation” on page 3.
Updated Figure 17 on page 22.
Updated Figure 18 on page 23.
Updated Figure on page 28.

Revision 0.3 to Revision 0.4

m Updated "1. Kit Contents" on page 1.
m Updated "2. About the Daughter Boards" on
page 1.
m Updated "6. Example Source Code" on page 8.
e Updated project paths
m Updated "7. Development Boards" on page 9.
m Updated "8. Schematics" on page 19.
e Added Figures 19, 20, 21, and 22.
m Updated C8051T62x references to include
C8051T32x devices.

m Updated data sheet references.

Revision 0.4 to Revision 0.5

Updated "1. Kit Contents" on page 1.

Updated document to reflect change from CD-

ROM based installation to web-based installer.
m Updated various sections to include the new

C8051T626/7 part numbers.
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CONTACT INFORMATION

Silicon Laboratories Inc.

400 West Cesar Chavez
Austin, TX 78701

Tel: 1+(512) 416-8500

Fax: 1+(512) 416-9669

Toll Free: 1+(877) 444-3032

Please visit the Silicon Labs Technical Support web page:
https://www.silabs.com/support/pages/contacttechnicalsupport.aspx
and register to submit a technical support request.

The information in this document is believed to be accurate in all respects at the time of publication but is subject to change without notice.
Silicon Laboratories assumes no responsibility for errors and omissions, and disclaims responsibility for any consequences resulting from
the use of information included herein. Additionally, Silicon Laboratories assumes no responsibility for the functioning of undescribed features
or parameters. Silicon Laboratories reserves the right to make changes without further notice. Silicon Laboratories makes no warranty, rep-
resentation or guarantee regarding the suitability of its products for any particular purpose, nor does Silicon Laboratories assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation conse-
quential or incidental damages. Silicon Laboratories products are not designed, intended, or authorized for use in applications intended to
support or sustain life, or for any other application in which the failure of the Silicon Laboratories product could create a situation where per-
sonal injury or death may occur. Should Buyer purchase or use Silicon Laboratories products for any such unintended or unauthorized ap-
plication, Buyer shall indemnify and hold Silicon Laboratories harmless against all claims and damages.

Silicon Laboratories and Silicon Labs are trademarks of Silicon Laboratories Inc.
Other products or brandnames mentioned herein are trademarks or registered trademarks of their respective holders.
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