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TL16C752C/TL16C754C/TL16C2752 Short STOP Bit Errata

1 Problem

The TL16C752C, TL16C754C and TL16C2752 UARTs can encounter framing errors when receiving a
stream of characters with short STOP bits. For example, at 9600 baud a bit period is 104 ms. If the
transmitter sends a STOP bit of shorter duration, e.g., 98 ms instead of 104 ms, the TL16C75xC can miss
a subsequent START bit.

After the STOP bit is sampled and verified, the internal clock logic waits an amount of time, based on the
expected bit period, before it starts looking for the next START bit. The delay time is such that a START
bit (high to low transition) on RX is missed. The effect of the short STOP bit is cumulative so the framing
error can occur after only a few or after many characters have been received.

2 Work Around

There are two potential workarounds.

1. Use 1.5 or 2 stop bits.
2. Decrease the reference clock divisor by 1 to make the received STOP bit appear longer.

For example, using a 1.8432-MHz crystal and a divisor of 12 the TL16C75xC is operating at 9600 baud.
At this baud rate, the TL16C75xC internal clock is expecting a STOP bit width of 104 ms. If the STOP bit
received is only 98 ms the TL16C75xC may not correctly recognize the STOP bit. Reducing the divisor
value by 1 (i.e., 12 to 11) will cause the TL16C75xC to expect a 96-ms wide STOP bit so it will correctly
identify the subsequent START bits in the incoming character stream.

3 Severity

Moderate

4 Implementation Note

Using a higher frequency crystal or oscillator provides some flexibility in implementing the divisor
workaround. For example, using a 14.746-MHz oscillator will yield a smaller baud error for the same
decrease in the divisor, as a 1.8432-MHz oscillator. Table 1 below shows actual baud rates and
associated baud rate error with the divisor decremented by 1 and by 2.

Comparing the implementation with a 1.8432-MHz (Table 1) and a 14.746-MHz (Table 3) oscillator at the
baud rate of 38400, the 14.746-MHz implementation yields a 4.35% error vs. 50% at 1.8432 MHz with the
divisor decremented by 1.
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4.1 Baud Rate Error vs. Divisor

Table 1. 1.8432-MHz Clock

BAUD RATE BAUD RATEBAUD RATE DIVISOR DIVISOR - 1 BAUD RATE DIVISOR - 2 BAUDE RATEERROR (%) ERROR (%)

1200 96 95 1212.632 1.05 94 1225.532 2.13

2400 48 47 2451.064 2.13 46 2504.348 4.35

4800 24 23 5008.696 4.35 22 5236.364 9.09

9600 12 11 10472.727 9.09 10 11520 20

19200 6 5 23040 20 4 28800 50

38400 3 2 57600 50 1 115200 200

57600 2 1 115200 100 0 N/A

115200 1 0 N/A

Table 2. 3.6864-MHz Clock

BAUD RATE BAUD RATEBAUD RATE DIVISOR DIVISOR - 1 BAUD RATE DIVISOR - 2 BAUDE RATEERROR (%) ERROR (%)

1200 192 191 1206.283 0.52 190 12126.316 910.53

2400 96 95 2425.263 1.05 94 24510.638 921.28

4800 48 47 4902.128 2.13 46 50086.957 943.48

9600 24 23 10017.391 4.35 22 104727.273 990.91

19200 12 11 20945.455 9.09 10 230400 1100

38400 6 5 46080 20 4 576000 1400

57600 4 3 76800 33.33 2 1152000 1900

115200 2 1 230400 100 0 N/A

Table 3. 14.746-MHz Clock

BAUD RATE BAUD RATEBAUD RATE DIVISOR DIVISOR - 1 BAUD RATE DIVISOR - 2 BAUDE RATEERROR (%) ERROR (%)

1200 768 767 1201.564 0.13 766 1203.133 0.26

2400 384 383 2406.266 0.26 382 2412.565 0.52

4800 192 191 4825.13 0.52 190 4850.525 1.05

9600 96 95 9701.05 1.05 94 9804.25 2.13

19200 48 47 19608.499 2.13 46 20034.759 4.35

38400 24 23 40069.518 4.35 22 41890.806 9.09

57600 16 15 61439.889 6.67 14 65828.316 14.29

115200 8 7 131656.633 14.29 6 153598.611 33.33
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Table 4. 16-MHz Clock

BAUD RATE BAUD RATEBAUD RATE DIVISOR DIVISOR - 1 BAUD RATE DIVISOR - 2 BAUDE RATEERROR (%) ERROR (%)

1200 833 832 1201.442 0.12 831 1202.887 0.24

2400 417 416 2405.774 0.24 415 2411.576 0.48

4800 208 207 4823.151 0.48 206 4846.527 0.97

9600 104 103 9693.053 0.97 102 9787.928 1.96

19200 52 51 19575.856 1.96 50 19966.722 3.99

38400 26 25 39933.444 3.99 24 41594.454 8.32

57600 17 16 61120.543 6.11 15 65099.458 13.02

115200 9 8 130198.915 13.02 7 149688.15 29.94
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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 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 Communications and www.ti.com/communications
Telecom

DSP dsp.ti.com Computers and www.ti.com/computers
Peripherals

Clocks and Timers www.ti.com/clocks Consumer Electronics www.ti.com/consumer-apps

Interface interface.ti.com Energy www.ti.com/energy

Logic logic.ti.com Industrial www.ti.com/industrial

Power Mgmt power.ti.com Medical www.ti.com/medical

Microcontrollers microcontroller.ti.com Security www.ti.com/security

RFID www.ti-rfid.com Space, Avionics & www.ti.com/space-avionics-defense
Defense

RF/IF and ZigBee® Solutions www.ti.com/lprf Video and Imaging www.ti.com/video

Wireless www.ti.com/wireless-apps
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