Design Note DN009
Upgrade from CC1100 to CC1101
By Erling Simensen
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Introduction

This document explains the similarities
and differences between the CC1100 and
the CC1101 RF transceivers. The CC1101
is an upgrade of the existing CC1100
transceiver,
and
all
performance
parameters are equal or better on the
CC1101. For most customers the CC1101
can be a drop-in replacement of the

CC1100 transceiver, and this can be
determined by reading the design note.
TI will continue to produce both the
CC1100 and the CC1101 in the future.
Customers using the CC1100 do not need
to change if they do not want to upgrade.
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Abbreviations

ADC
dB
EM
GFSK
kbps
PCB

Analog to Digital Converter
decibel
Evaluation Module
Gaussian shaped Frequency Shift Keying
kilo bits per second
Printed Circuit Board
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3
3.1

Digital Interface Upgrade
Code Compatibility

The digital block is identical on both the CC1100 and the CC1101, so the CC1101 has 100%
code compatibility with the CC1100. All features on the CC1100 also work on the CC1101.
Several customers have already replaced the CC1100 with the CC1101 in their designs
without any issues.
3.2

New Bit Setting for Close-in Reception

The CC1101 includes two previously unused bits which attenuate the incoming signal. This is
useful in scenarios where the RX and TX devices are situated very close and the TX device is
using high output power.
The ability to attenuate an incoming signal is controlled by bit 4 and bit 5 in the FIFOTHR
register. Setting bit 4 to “1” gives 6 dB attenuation of the incoming signal and setting bit 5
gives 12 dB attenuation. Setting both gives 18 dB attenuation. See summary in Table 1.
Description

FIFOTHR.CLOSE_IN_RX[1]

FIFOTHR.CLOSE_IN_RX[0]

No attenuation (same as CC1100)

0

0

6 dB Attenuation

0

1

12 dB Attenuation

1

0

18 dB Attenuation

1

1

Table 1. FIFOTHR.CLOSE_IN_RX Settings
Bits 5:4 of the FIFOTHR register are marked as “reserved” in the CC1100 data sheet and the
meaning of these bits have now been changed for the CC1101 as described.
Example:
Without attenuation: register FIFOTHR = 0x07 (default setting from SmartRF Studio)
With 18 dB attenuation: register FIFOTHR = 0x37
For more information, please see the CC1101 data sheet [1] and DN010 Close-in Reception
with CC1101 [2].
3.3

Retention on ADC Data Rate Settings

The CC1101 can wake up with the ADC configured for optimal sensitivity at low data rates
without writing to any registers upon wakeup. With the CC1100, the TEST registers had to be
written after wakeup in order to accomplish this.
By setting bit 6 of the FIFOTHR register, the CC1101 wakes up with optimum settings for low
data rate (≤ 100 kbps). Further writing to the TEST registers should be avoided because the
chip configures these registers automatically.
Description

FIFOTHR.ADC_RETENTION

CC1101 will wake up with optimal ADC
settings for low data rate (≤ 100 kbps)

1

CC1101 will wake up with optimal ADC
settings for high data rate (> 100kbps)

0

Table 2. FIFOTHR.ADC_RETERNTION Settings
If SmartRF Studio is used to generate register values for CC1101, these settings are
incorporated already.
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3.4

New Electronic Revision Number

CC1100 can be replaced by CC1101 without changing register settings. Still it is necessary to
take the version register in account if the firmware checks for this. The chip version is found
in register 0x31 VERSION, and the CC1101 has electronic revision number 0x04, while the
CC1100 has electronic revision number 0x03.

4
4.1

Analog Front-End Upgrade
RF Output Spectrum

The frequency synthesizer of the CC1101 is an optimization of the CC1100 frequency
synthesizer.
Characterization has shown that the output spectrum is the same or better compared to
CC1100 using the same register settings. In general, the phase noise is improved by 4 - 5 dB
on the CC1101 compared to the CC1100.
CC1101 has improved RF performance in the European 863 to 870 frequency band. We
recommend using GFSK modulation for best utilization of the channels in addition to the
latest CC1101EM Reference Design available on the web ([4] and [5]). Old PCB layouts done
for CC1100 will still perform the same or better with the CC1101. Differential load impedance
is the same for CC1100 and CC1101.
4.2

Frequency Band of Operation

CC1101 has expanded the frequency range. In addition to the bands supported by the
CC1100, the CC1101 can operate in the 387 - 400 MHz and 779 - 800 MHz frequency bands.
This gives the frequency coverage shown in Table 3.
Parameter

Min

Max

Unit

Frequency Range

300

348

MHz

387

464

MHz

779

928

MHz

Table 3. Frequency Coverage
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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.
TI 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 TI deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.
TI 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 TI intellectual property right relating to any combination, machine, or process in which TI 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 TI under the patents or other intellectual property of TI.
Reproduction of TI information in TI 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. TI is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.
Resale of TI products or services with statements different from or beyond the parameters stated by TI 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. TI is not
responsible or liable for any such statements.
TI products are not authorized for use in safety-critical applications (such as life support) where a failure of the TI 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 TI products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify TI and its representatives against any damages arising out of the use of TI products in
such safety-critical applications.
TI products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by TI as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of TI products which TI 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.
TI products are neither designed nor intended for use in automotive applications or environments unless the specific TI products are
designated by TI 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
Amplifiers
Data Converters
DLP® Products
DSP
Clocks and Timers
Interface
Logic
Power Mgmt
Microcontrollers
RFID
RF/IF and ZigBee® Solutions

amplifier.ti.com
dataconverter.ti.com
www.dlp.com
dsp.ti.com
www.ti.com/clocks
interface.ti.com
logic.ti.com
power.ti.com
microcontroller.ti.com
www.ti-rfid.com
www.ti.com/lprf

Applications
Audio
Automotive
Broadband
Digital Control
Medical
Military
Optical Networking
Security
Telephony
Video & Imaging
Wireless

www.ti.com/audio
www.ti.com/automotive
www.ti.com/broadband
www.ti.com/digitalcontrol
www.ti.com/medical
www.ti.com/military
www.ti.com/opticalnetwork
www.ti.com/security
www.ti.com/telephony
www.ti.com/video
www.ti.com/wireless
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