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CCI1I0FX/CCI111Fx

1 Part May Hang in Power Mode

The following applies only to power mode 2 and 3.

1.1 Description of the Problem

When waking up from power mode 2 and 3 there is a small chance that the
SLEEP .MODE bits are faulty set to a value other than zero before the PCON. IDLE bit is
cleared by the CPU. This causes the chip to re-enter power mode immediately. Since an
enabled interrupt is pending at this point, the chip will wake up and re-enter power mode
continuously and appear to hang.

Once the device hang, only a system reset will get the chip back to normal operation.

1.2 Suggested Work-around

By ensuring that the SLEEP .MODE bits are written to zero at the instant the chip wakes
from power mode, the chip will never re-enter power mode unintentionally.

If the following conditions are met, this can be done by setting up a DMA transfer to the
SLEEP register that is triggered right before writing the PCON. I1DLE bit.

o The chip is running at the HS RC oscillator at the highest possible clock speed
setting

e The high speed crystal oscillator is powered down
¢ Flash Cache is disabled

Please note that the requirements stated in the following chapters of the data sheet still
applies: Power Management Control and Sleep Timer and Power Modes.

Note: The following code assumes the chip is already running at the HS RC oscillator
with the highest clock speed setting possible and this has to be handled by the
application. The code marked blue below is timing critical and should be done in the
order as shown here with no intervening code.
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// Initialization of source buffers and DMA descriptor for the DMA transfer
unsigned char _ xdata PM2_BUF[7] {0x06,0x06 ,0x06 ,0x06 ,0x06 ,0x06 ,0x04}%} ;
unsigned char _ xdata PM3_BUF[7] {0x07,0x07,0x07,0x07,0x07,0x07,0x04};
unsigned char _ xdata dmaDesc[8] {0x00,0x00,0xDF,0xBE,0x00,0x07 ,0x20,0x42} ;

// Store current DMA channel O descriptor and abort any ongoing transfers if
// the channel is in use

unsigned char storedDescHigh = DMAOCFGH;

unsigned char storedDescLow = DMAOCFGL;

DMAARM |= 0x81;

// Update descriptor with correct source

// NB! Replace &PM2_BUF with &PM3_BUF if powermode 3 is chosen instead
dmaDesc[0] = (unsigned int)& PM2_BUF >> 8;

dmaDesc[1] = (unsigned int)& PM2_BUF;

// Associate the descriptor with DMA channel 0 and arm the DMA channel
DMAOCFGH = (unsigned int)&dmaDesc >> 8;

DMAOCFGL = (unsigned int)&dmaDesc;

DMAARM = 0xO01;

// NOTE! At this point, make sure all interrupts that will not be used to
// wake from PM are disabled as described in chapter 13.1.3 of the datasheet.

// Align with positive 32 kHz clock edge as described in chapter 13.8.2
// of the datasheet.

char temp = WORTIMEO;

while( temp == WORTIMEO);

// Make sure XOSC is powered down when entering PM2/3 and that the flash
// cache is disabled

// NB! Replace 0x06 with Ox07 if power mode 3 is chosen instead

MEMCTR |= 0x02;

SLEEP = 0xO06;

// Enter power mode as described in chapter 13.1.3 in the datasheet.
// Make sure DMA channel 0O is triggered just before setting PCON.IDLE
asm(*'NOP'™) ;
asm("'NOP'™) ;
asm(*'NOP'™) ;
if( SLEEP & 0x03 ) {
asm(““MOV 0OxD7,#0x01"); // DMAREQ = 0x01;
asm(““NOP**) ; // Needed to perfectly align the DMA transfer
asm(“ORL 0Ox87,#0x01"); // PCON |= OxO01;
asm("'NOP"™) ;
¥

// Enable Flash Cache
MEMCTR &= ~0x02;

// Update DMA channel O with original descriptor and arm channel if it was in
// use before PM was entered

DMAOCFGH = storedDescHigh;

DMAOCFGL = storedDesclLow;

DMAARM = 0Ox01;
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2 RX_OVERFLOW Issue

2.1 Description of the Problem

In addition to the RFD register, the CCIl/I10Fx/CCI1111Fx has several internal buffers for
status registers, CRC bytes, and buffers used when FEC is enabled. If there is a byte in
the RFD register and more bytes are written to this register by the radio, the radio will
enter RX_OVERFLOW state. There are however some cases where the radio will be
stuck in RX state instead of entering RX_OVERFLOW state, as it should. Below is a
table showing the register settings that will cause this problem. APPEND_STATUS is
found in the PKTCTRLZ1 register, CRC_EN is found in the PKTCTRLO register, and FEC_EN
is in the MDMCFGL register. In the table below, x is the number of bytes that will be written to the
RFD register by the radio (including the status bytes if APPEND_STATUS = 1). Assume that the
radio is configured to enter IDLE state after a packet has been received.

When the radio is stuck in RX state like this, it will draw current as in RX state, but it will
not be able to receive any more data. Neither RFI1F. 1RQ_DONE nor RFIF. IRQ_RX_OVF

will be asserted. The only way to proceed is by issuing an SIDLE strobe command (RFST =
0x04).

Register Settings # of Bytes Read from the | MARCSTATE Comment
RFD Register

APPEND_STATUS =1 x-1 RX_OVERFLOW Ok

CRC_EN=0 X IDLE Ok

FEC_EN=0

APPEND_STATUS =1 X-6 RX_OVERFLOW Ok

CRC_EN=0 x-5 RX Not ok. Stuck in RX

FEC_EN =1 x—-4 RX Not ok. Stuck in RX
x-3 RX Not ok. Stuck in RX
X-2 RX Not ok. Stuck in RX
x=1 RX Not ok. Stuck in RX
X IDLE Ok

APPEND_STATUS = 1 x-3 RX_OVERFLOW Ok

CRC_EN =1 X-2 RX Not ok. Stuck in RX

FEC_EN=0 x-1 RX Not ok. Stuck in RX
X IDLE Ok

APPEND_STATUS =1 x-5 RX_OVERFLOW Ok

CRC_EN =1 x-4 RX Not ok. Stuck in RX

FEC_EN=1 x-3 RX Not ok. Stuck in RX
X-2 RX Not ok. Stuck in RX
x-1 RX Not ok. Stuck in RX
X IDLE Ok

APPEND_STATUS =0 x=1 RX_OVERFLOW Ok

CRC_EN=0 X IDLE Ok

FEC_EN=0
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APPEND_STATUS =0 x-4 RX_OVERFLOW Ok

CRC_EN=0 x-3 RX Not ok. Stuck in RX

FEC_EN=1 X-2 RX Not ok. Stuck in RX
x-1 RX Not ok. Stuck in RX
X IDLE Ok

APPEND_STATUS =0 x=1 RX_OVERFLOW Ok

CRC_EN =1 X IDLE Ok

FEC_EN=0

APPEND_STATUS =0 x-3 RX_OVERFLOW Ok

CRC_EN =1 X-2 RX Not ok. Stuck in RX

FEC_EN=1 x-1 RX Not ok. Stuck in RX
X IDLE Ok

2.2 Suggested Work-around

In applications where the DMA is used to read the RFD register, it is important to configure the
DMA in accordance with the chosen radio configuration. Please see DN107 for more details on
how this should be done. If the RFD register is read manually, it is important that the register is
read when the RFTXRXIF flag in the TCON register has been asserted. If the RFTXRX interrupt is
used, it is important that this interrupt has a high priority. If a polling scheme is used, one needs to
make sure that interrupts that are enabled will not prevent the RFD register to be read before a
new byte is received.
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3 Document History

Revision Date Description/Changes

SWRZ022B 2007-12-21 Updated with issue related to RX_OVERFLOW state.
Removed “Batches Affected” since there is only one revision available of this
product.

SWRZ022A 2007-09-18 Updated with clarified conditions for the fix and update the code to remove
instability.

SWRZ022 2007-09-06 Released for RTM
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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.

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 Tl patent right, copyright, mask
work right, or other Tl 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 Tl 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 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 TI for that product or service
voids all express and any implied warranties for the associated T| 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 Bmplifier.fi.con Audio [nww ircom/audid
Data Converters Automotive [www ii-com/automofivg
DSP [sp Broadband
Interface Digital Control [yww ii.com/digitalcontro]
Logic [oaiciiconi Military [vww T com/militany
Power Mgmt Rowerirconj Optical Networking [xww i.com/opficalnetworR
Microcontrollers Security
RFID Telephony [yww Ti.com/telephony
Low Power Video & Imaging [vww ti.com/vided
Wireless

Wireless [ww ircomiwirelesd
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