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1. Introduction

This application note is used to replace the errata for ‘SC16C550B, SC16C650B, 
SC16C2550B, SC16C2552B, SC16C652B, SC16C750B, SC16C752B with top mark date 
code (third line) of ‘bxYYWW Z’ where YY indicates the year, WW indicates the week and 
Z indicates the device revision. Due to space constraint the letter Z is found on the fourth 
line on the LQFP48 package. The new device revision is changed from the letter B to the 
letter D.

2. Baud rate deviation

2.1 Background
A UART’s baud rates can be set by programming the internal divisor DLL and DLM 
registers of the UART. The exact baud rates can be calculated by applying the following 
formula: 

(1)

Normally an X1 clock is chosen so that standard baud rates of 50, 300, 600, 2400, 4800, 
9600, 19.2 k, 38.4 k, 57.6 k and 115.2 k bits are supported by the UART. In most UART 
applications these standard baud rates can be derived from the standard 1.8432 MHz 
crystal or oscillator. And because the baud rates are very much depending on the 
frequency used, any deviation of the X1 clock will also cause the baud rates to deviate 
from their desired values.

For example, if a UART is programmed to a desired baud rate of 9600 based on a 
1.8432 MHz clock (DLL = 0x0C and DLM = 0x00), and now assume that this 1.8432 MHz 
clock changes to 1.8063 MHz (–2 %), the baud rate now instead of 9600 will be 9408 
(using the formula in Equation 1), which corresponds to –2 % of the 9600.

Because UARTs communicate with each other based on asynchronous methodology, they 
use start and stop bits to indicate the beginning and the end of a byte, rather than a clock 
signal. Therefore, both UARTs must be programmed to the same baud rate. A large 
deviation of baud rate from either UART will cause the receive UART to sample the wrong 
bit, and hence, the wrong byte.

One method most UARTs now employ to allow larger frequency deviation of the baud 
rates is to over-sample the incoming data at 16 times the baud rate to determine the near 
center of the start bit. Once this is done, the next bit is sampled 16 clocks later. At 16×  
over-sampling of the incoming data, the UART typically allows about ±5 % of deviation 
(assume a byte consists of one start bit, 8 data bits, and one stop bit) from its 
programmed baud rate value without causing any receiving error due to the baud rate 
differentiation between the two UARTs.

Devices with date code prior to 0443 (Revision B die) allow frequency deviation up to 
–0.5 % if the incoming baud rate is less than their programmed baud rate, and up to 5.6 % 
if the incoming baud rate is more than their programmed baud rate.

Baud rate X1 clock
16 divisor×( )

----------------------------------=
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Therefore, if the UART is programmed to 9600 baud, and if the baud rate of the incoming 
signal is slightly off, for example 9550 baud, then the allowable deviation from 9600 is only 
–0.5 %. If the baud rate of the incoming signal is slightly faster, for example 9690 baud, 
then the allowable deviation from 9600 is around 5.6 %.

2.2 Change
The baud rate tolerance is now increased from –0.5 % to –4.4 % and the +5.6 % tolerance 
remains the same.

3. Conclusion

Any device with date code of 0443 or later should have the –4.4 % and +5.6 % baud rate 
tolerance (one start bit, 8 data bits, no parity, and one stop bit), and therefore, is immune 
to the variation between the transmitter and the receiver clocks up to the specified 
tolerances. If you have further technical questions, e-mail us at 
datacom.tech-support@philips.com.
9397 750 14411 © Koninklijke Philips Electronics N.V. 2004. All rights reserved.
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4. Disclaimers

Life support — These products are not designed for use in life support 
appliances, devices, or systems where malfunction of these products can 
reasonably be expected to result in personal injury. Philips Semiconductors 
customers using or selling these products for use in such applications do so 
at their own risk and agree to fully indemnify Philips Semiconductors for any 
damages resulting from such application.

Right to make changes — Philips Semiconductors reserves the right to 
make changes in the products - including circuits, standard cells, and/or 
software - described or contained herein in order to improve design and/or 

performance. When the product is in full production (status ‘Production’), 
relevant changes will be communicated via a Customer Product/Process 
Change Notification (CPCN). Philips Semiconductors assumes no 
responsibility or liability for the use of any of these products, conveys no 
licence or title under any patent, copyright, or mask work right to these 
products, and makes no representations or warranties that these products are 
free from patent, copyright, or mask work right infringement, unless otherwise 
specified.

Application information  —  Applications that are described herein for any 
of these products are for illustrative purposes only. Philips Semiconductors 
make no representation or warranty that such applications will be suitable for 
the specified use without further testing or modification.
9397 750 14411 © Koninklijke Philips Electronics N.V. 2004. All rights reserved.
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