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1 Introduction
Thank you for purchasing a System-on-Chip Battery Board (SoC BB).

The battery board is a basic prototype board that, among many things, can be used to power
standalone Low Power RF SoC Evaluation Modules (EM), like the CC1110EM, CC2510EM,
CC2430EM and CC2530EM, via two 1.5V AA batteries. The board provides easy access to all of the
SoC'’s I/0 and has a separate header for the debug interface.

The battery board can also be used to simplify the connection of LPRF Transceiver EMs, like the

CC1101EM, CC2500EM and CC2520EM, to a separate microcontroller board. See chapter 5.4 for
details.

2 About this Manual

This manual describes the SoC Battery Board hardware.

3 Acronyms and Definitions

BB Battery Board

DC Debug Clock

DD Debug Data

DK Development Kit

EB Evaluation Board

EM Evaluation Module

EMK Evaluation Module Kit

IC Integrated Circuit

ICE In Circuit Emulator

LED Light Emitting Diode
LPRF Low Power RF

MCU Micro Controller

MISO Master Out Slave In
MOSI Master In Slave Out

NC Not Connected

RF Radio Frequency

SoC System on Chip

SPI Serial Peripheral Interface
TI Texas Instruments

UART Universal Asynchronous Receive Transmit

The term CCxx00 used in this document is a common denominator for the devices CC1100,
CC1100E, CC1101, CC1150, CC2500 and CC2550.
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4 Kit Contents

The SoC BB kit includes one Battery Board, providing a simple platform for making RF prototype
systems using either a Low Power RF Transceiver or System-on-Chip from Texas Instruments.

All /O pins from the transceiver and/or SoC are available on pin connectors on the Battery Board,
allowing easy interconnection to external peripherals and external microcontrollers.

Batteries are not included.

Figure 1 - SoC Battery Board

4/9



13 TEXAS swru241
INSTRUMENTS

5 Hardware Description

EM Connectors

Breakout pins (P4)

Power Switch

Debug Connector (P5)

LED

Button
10 Header P11

10 Header P10

2 x AA Battery Connectors
(Bottom side)

Figure 2 - SoC Battery Board details

5.1 LED, Button and Breakout Header P4

The push button S1 and LED D1 are provided as user interfaces and are routed to signals on the EM
connector, which in turn are connected to signals on the System on Chip (not connected for
transceivers). It is required to place two jumpers on P4 in order to use the button and LED:

e Place a jumper on pin 3 and 4 to control the LED with SoC pin P1.0
e Place a jumper on pin 5 and 6 to capture the Button event on SoC pin P0.1

See the table below for details.

Pin # | Connected to | Comment

P11_17/P1_18 | When SoC EM connected, signal goes to P1.6 (UART TD on USART1, alt 2)
P11_19/P1_20 | When SoC EM connected, signal goes to P1.7 (UART RD on USART1, alt 2)
P11_05/P1_06 | When SoC EM connected, signal goes to P1.0

LED Active low

P10_07/P1_05 | When SoC EM connected, signal goes to P0.1

Push Button Active low (43kOhm pull up)

VDD
GND

O N |lwW|IN|=-

Table 1 - Breakout header (P4)
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5.2 Debug Connector P5

The board is also equipped with a debug connector, allowing debugging of the application running on
the SoC by using an external ICE (like the CC-Debugger [2], SmartRFO4EB [4] or SmartRFO5EB [3]).
The pin-out of the debug connector is detailed in the table below.

pins ] Namo | o | PiEunctinon [PnFuncionon [PEurctan o
1 GND
2 VDD
3 DC 4.7kOhm pull down P2.2 GDO2 GPIO3
4 DD P2.1 GDOO0 VREG_EN
5 CSn P1.4 CSn CSn
6 SCLK P1.5 SCLK SCLK
7 RESETn | 43kOhm pull up RESETn NC RESETn
8 Sl P1.6 MOSI MOSI
9 NC
10 SO P1.7 MISO MISO

Table 2 - Debug connector (P5)

Note that, in addition to the signals required for the debug interface (DD/DC/RESETn), there are 4
signals available (CSn, SCLK, SI, SO).

¢ In case you have connected a Tl LPRF Transceiver EM (e.g. CC1101EM, CC2500EM and
CC2520EM), the 4 signals correspond to the transceiver’'s SPI interface.

e In case you have attached a Tl LPRF SoC EM (e.g. CC1110EM, CC2510EM, and
CC2530EM), the 4 signals correspond to port 1, pins 4 through 7, which is the USART1
(location alternative 2) peripheral on the SoC. This serial peripheral can be programmed to
operate in either UART or SPI mode.

5.3 EM Connectors P1 and P2

The EM connector pin-out is shown in the table below. The table shows that all signals are routed to
either P10 or P11, except a few signals that are connected directly to GND or VDD.

Connection to P1 P1 Connection to Connection to P2 | p2 Connection to
P10/P11 P10/P11 P10/P11 P10/P11
GND 1 2 NC NC 1 2 GND
P10_13 3 4 P11_11 NC 3 4 GND
P10_07 5 6 P11_05 NC 5 6 GND
P10_09 7 8 NC VDD 7 8 GND
P10_11 9 10 P11_06 VDD 9 10 GND
P10_03 11 12 P11_08 NC 11 12 GND
P11_07 13 14 P11_13 NC 13 14 GND
P10_17 15 16 P11_15 P11_16 15 16 GND
P10_19 17 18 P11_17 P11_09 17 18 P10_15
GND 19 | 20 P11_19 P11_04 19 | 20 P11_18

Table 3 - EM connector pin-out

The part number of the EM connector sitting on the SoC Battery Board is TFM-110-02-SM-D-A-K-TR
from Samtec. It mates with the SFM-110-02-SM-D-A-K-TR, also from Samtec.
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5.4 10 Header P10 and P11

The 10 headers P10 and P11 provide access to all 10 on the board. The two tables below show how
the various pins on the EM connectors and header P4/P5 are connected to pins on header P10 and
P11. It also shows the corresponding functions on the EM board for different devices. For example, if
you plug in a SoC EM, like the CC2530EM, you will get the SoC port 1 pin 2 on P11_09.

P10 Pin Function on BB Port/Pin on | Port/Pin on | Port/Pin on
Other P4 P5 EM SoC EM CCxx00EM | CC2520EM

1 NC - - -

3 P1_11 P0.0 NC NC
5 VDD - - -

7 P4_05 P1_05 PO0.1 NC NC
9 P1_07 P0.2 NC GPIO1
11 P1_09 P0.3 NC GPIO2
13 P1_03 P0.4 NC GPIO0
15 P2_18 P0.5 NC GPIO4
17 P1_15 P0.6 NC NC
19 P1_17 P0.7 NC NC
2 NC - - -

4 VDD - - -

6 NC - - -

8 NC - - -

10 NC - - -

12 NC - - -

14 NC - - -

16 NC - - -

18 NC - - -
20 GND - - -

Table 4 - 10 header P10 pin-out and interconnections

P11 Pin Function on BB Port/Pin on | Port/Pin on | Port/Pin on
other | Pa b5 1 Em | SOCEM | CCxx00EM | CC2520EM
1 NC - - -
3 VDD - - -
5 P4_03 P1_06 P1.0 NC NC
7 P1_13 P1.1 NC NC
9 P2_17 P1.2 NC NC
11 P1_04 P1.3 NC NC
13 P5 05 | P1_14 P1.4 CSn CSn
15 P5 06 | P1_16 P1.5 SCLK SCLK
17 P4 01 | P5_08 | P1_18 P1.6 MOSI MOSI
19 P4 02 | P5_10 | P1_20 P1.7 MISO MISO
2 NC - - -
4 P2_19 P2.0 NC GPIO5
6 P5 04 | P1_10 P2.1/DD GDOO0 VREG_EN
8 P5 03 | P1_12 P2.2/DC GDO2 GPIO3
10 NC - - -
12 NC - - -
14 NC - - -
16 P5 07 | P2_15 RESETn NC RESETn
18 P2_20 NC GND NC
20 GND - - -

Table 5 - 10 header P11 pin-out and interconnections
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6 Schematics
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive
DLP® Products www.dlp.com Broadband www.ti.com/broadband
DSP dsp.ti.com Digital Control www.ti.com/digitalcontrol
Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical
Interface interface.ti.com Military www.ti.com/military
Logic logic.ti.com Optical Networking www.ti.com/opticalnetwork
Power Mgmt power.ti.com Security www.ti.com/security
Microcontrollers microcontroller.ti.com Telephony www.ti.com/telephony
RFID www.ti-rfid.com Video & Imaging www.ti.com/video

RF/IF and ZigBee® Solutions  www.ti.com/Iprf Wireless www.ti.com/wireless

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2009, Texas Instruments Incorporated
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