
In this section, we are going to cover the Silicon Labs C8051F58x/59x family.
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We are going to look at the new C8051F58x and C8051F59x devices in this module.  
We will first take a look at the high level block diagram and then dive into some of 
the new features of these devices that make them excellent choices for a wide range 
of applications.
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Silicon Labs has been in the market for more than a decade, shipping over 2 billion 
mixed-signal ICs. We’ve established leadership in several key markets and have 
built an efficient, innovative organization with 600 global employees, more than 
half of which are engineers. We have more than our fair share of the very best 
mixed-signal designers in the world on our team and have amassed more than 700 
key patents. 

We are also committed to the highest quality standards, giving our customers 
confidence that we will strive for excellence in all that we do, and regularly 
validating our processes and products meet our customers requirements.
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We are a strong supplier for these customers in part because of our proven 
manufacturing strategy. We are able to consistently deliver to our customers needs 
by establishing partnerships with key suppliers. Our multi-source strategy within 
TSMC and multiple test partners gives us capacity assurance and the maximum 
flexibility to reduce cycle time. 
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As you can see, the applications for these products are literally sprinkled all throughout the 
automobile These applications include but are not limited to: battery condition monitoring brakeautomobile. These applications include but are not limited to: battery condition monitoring, brake 
lining sensing, climate control (vent, fan, damper), DC to AC inverter, door lock actuation, electronic 
parking brake, fluid level monitor, fuel tank monitoring (level, pressure, composition), head-light 
leveling, mirror control (position, dimming, heating), motor control (window, sunroof, door, trunk), 
rain sensing, and seat position and adjustment.

I would like to take a few minutes and describe a real application because I think it will serve as a 
good representation of the types of applications we can be successful in.  Let’s talk about a fuel tank 
sensor.  This is the one that tells the fuel gauge on your dash board how much fuel is in your tank and 
when it is empty and you need to fill it up. Traditional sensors had a simple float that moved up andwhen it is empty and you need to fill it up.  Traditional sensors had a simple float that moved up and 
down with the level of fuel in the tank.  When it was at the top it was full, and when it was at the 
bottom, the tank was empty.  Now enter 21st century design challenges.

The geometries of fuel tanks are now quite exotic.  The have complex shapes and volumes that no 
longer allow a simple float position to accurately report the amount of fuel remaining.  Furthermore, 
as fuel and fuel derivatives become more diverse (for example, ethanol based gasoline or bio-diesel) 
car makers are interested in the actual composition of the tank so they can dynamically tune the 
ignition parameters to optimize engine performance and meet emission guidelines.

What was once a simple level measurement system has evolved into a complex instrumentation 
control problem requiring a high degree of mixed signal performance and networking capability.  

You can see this evolution nearly everywhere in the vehicle.  Windshield wipers now detect water on 
the glass and automatically wipe it away.  Defrost systems automatically detect the dew point inside 
the car and eliminate the potential for windscreen “fogging up”.  Power windows and sunroofs detect 
obstructions and reverse direction automatically.  All of these traditional systems now need even 
more embedded performance.  These are the kind of applications that are ripe for our products.
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Silicon Labs is re-defining the 8-bit automotive microcontroller.  Starting with three 
i d fiindustry firsts:

One – these products include a dedicated LIN 2.1 communication controller on-
board that is essential for body electronic controls in next generation automotive 
applications, and the MCU doesn’t need an external crystal.

Two – these products include ultra-high precision internal oscillators that guarantee 
+/- 0.5% accuracy over the entire operating range, both voltage and temperature!

And three – Truly in the spirit of Silicon Labs innovation, we have packed 50 
MIPS, 12-bit ADC, 128 kB of Flash, and a suite of other analog and digital 
peripherals into a 5x5 QFN package that occupies approximately 25 square 
millimeters of boards space. Never before has this level of integration beenmillimeters of boards space.  Never before has this level of integration been 
available in an automotive qualified product with an voltage input range of  1.8 to 
5.25 volts and an operating temperature range from -40 to +125 degrees C.
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The anti-pinch window lifter (or door/trunk closure) is an excellent example of how 
h f il dthe F5xx family can reduce system costs.

Traditional anti-pinch closures operate on the principal that if the closing window 
meets an obstruction (e.g. child’s hand) it will detect this obstruction and reverse 
direction in order to prevent injury.  This is typically achieved with two independent 
systems that communicate to each other.  The first is the motor drive, which as its 
name suggests, is responsible for moving the window mechanism up and down.  a e suggests, s espo s b e o ov g t e w dow ec a s up a d dow .
The second is the interlock or safety system that is responsible for monitoring 
parameters of the motor drive, detecting a pinch condition, and signaling the motor 
drive to reverse directions if one is detected.

Using a high performance mixed-signal controller like the F5xx family, both of 
these operations can be combined into a single “intelligent motor drive” system 
which greatly reduces the overall system cost The high speed CPU and ADC canwhich greatly reduces the overall system cost.  The high-speed CPU and ADC can 
monitor motor current parameters while also providing the commutation signal to 
drive the motors.  When the “pinch” condition is detected, the same system can 
reverse the direction of the motor.  This architecture can not be implemented using 
competitive 8-bit devices as they do not have the digital nor the analog capability to 
support the level of signal processing required for this approach.
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Here is the block diagram of the ADC.  We will cover the different aspects of this 
peripheral in the upcoming slides such as: the burst mode logic, the hardware 
accumulator and the window comparator.
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The burst mode of the ADC provides the capability of running the ADC while the 
CPU is in a low power state.  The ADC has its own oscillator used for the SAR 
clock which is used to drive the DAC used for the comparisons within the ADC.  
Having the clock separate from the main system clock means we can shut down the 
CPU and still complete the conversion.  We will talk about the hardware 
accumulator in an upcoming slide, but this is also available for use in the 
autonomous mode.  With the burst mode logic enabled the ADC can take 1, 4, 8 or 
16 samples without CPU intervention Only after all of the samples have been16 samples without CPU intervention.  Only after all of the samples have been 
accumulated will the peripheral interrupt the CPU.
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The ADC has the capability to sample and accumulate, via hardware, up to 16 
samples while the MCU is in the IDLE state.  This saves considerable power in the 
MCU.  When using this technique non-correlated system noise can be reduced as 
shown in the diagram by a simple shift function of the accumulated samples.  
Overall frequency response of the averaging function is based on the burst mode 
sample rate and the overall system level frequency response is related to the base 
sample rate for the application.  One of the important aspects of this mode is that the 
accumulation of the samples happens in hardware freeing up the CPU to performaccumulation of the samples happens in hardware freeing up the CPU to perform 
other tasks or enter a low power mode.  This yields a big savings in compute time.
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The window comparator is used to compare single samples or the hardware 
accumulated samples to preset values.  The window comparator is driven by two 
sets of registers.  One for less than measurements and one for greater than 
measurements.  The comparisons are performed on 16 bit values.  For single 
samples only the lower 12 bits would be used (for right justified data).  However, if 
we are using the accumulator to add samples together our data will increase in the 
number of bits we use for the comparison.  The interrupt from the window 
comparator is only generated after all of the enabled conversions have completed (1comparator is only generated after all of the enabled conversions have completed (1, 
4, 8 or 16).  We will take a look at how these are used in the next slide.  
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The ADC window comparator is useful when the system only needs to act upon a 
certain alarm condition.  For example, if we are monitoring motor current and we 
want the system to notify the CPU when the current passes a certain threshold set to 
protect the motor from stall conditions we could set up the window comparator as 
shown above on the left.  Another example would be a monitor for the temperature 
sensor to provide an output when it is too high or too low.  For this scenario we 
could set the registers as that shown in the figure on the right.  Notice that the 
values set in the ADC0LT and ADC0GT registers determines how the windowvalues set in the ADC0LT and ADC0GT registers determines how the window 
function operates.  
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The analog front end of the ADC module provides several distinct advantages for 
many applications.  First is the input MUX that can handle up to 32 single ended 
channels.  The mux feeds the amplifier which provides primarily attenuation of the 
input signals.  This is very useful for sensor interfacing and allows some sensors to 
be connected directly to the MCU.  By providing such a fine gain setting (to 1 LSB) 
the input signal can be set to the full scale voltage as defined by the internal Vref.  
The example shows a sensor with a 5V output.  The programmable attenuation 
allows the maximum dynamic range of the ADC to be used by scaling the input toallows the maximum dynamic range of the ADC to be used by scaling the input to 
the Vref voltage.  The temperature sensor is also integrated and is provided as an 
input to the MUX.  We will see applications in this presentation where that can be 
used.
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Here is another look at the variable attenuation.   In the first scenario, by increasing 
the Vref voltage of the system we reduce the usable range of some of the inputs to 
the ADC that may be lower in voltage.  This requires extra cost, not only for the 
external reference, but also for the analog components now necessary to scale the 
input.  Using attenuation external also adds cost, but also contributes new sources of 
error to the system.  These values are fixed and cannot be modified once deployed.  
The bottom scenario shows the example where multiple sensors are being used in a 
system each with a different output voltage By using the programmablesystem, each with a different output voltage.  By using the programmable 
attenuation all of the sensors can be connected directly to the MCU, their voltages 
scaled to provide the maximum dynamic range of the ADC and no added cost to the 
system.
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There are three alternatives to providing the reference to the ADC: an externally 
connected reference source, an internal reference source or the VDD supply.  The 
internal voltage reference output is programmable to 1.5V or 2.25V.  The reference 
programmability combined with the variable attenuation provides a very flexible 
sampling system.  
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Steering angle measurement is a fundamental and critical parameter required by every modern 
automotive stability system The F5xx family is ideally suited for steering angle sensor systemsautomotive stability system.  The F5xx family is ideally suited for steering angle sensor systems.

Typically, steering angle position is provided by way of two or more fixed magnets on the steering 
shaft at discrete known positions.  As the shaft rotates, the phase information (cosine and sine for 
two magnets; Φ1, Φ2, and Φ3 for three magnets) is measured by magnetic sensors.  These are typically 
AMR or hall effect sensors.  This signal is conditioned, digitized, computed, with the result being the 
steering angle which is transmitted to the one of the chassis ECUs over a CAN bus.

There are two primary sources of error that must be accounted for: 1) analog and 2) digital phase p y ) g ) g p
error

The analog is common to any analog system.  Variation in the gain of the signal conditioning circuit 
(amplifiers, feedback resistors, sensitivity of the sensor itself) can all affect the output signal.  This is 
where the attenuation feature of the ADC is of great value to the customer.  Through a simple 
calibration step, the controller can “calibrate out” all of these sources of variation and store a unique 
value in the MCU to accommodate this variation.  Now each signal, cosine and sine or Φ1, Φ2, and Φ3 
will have the same amplitude and response time.

The second primary source of error is phase delay. Ideally, we want a simultaneous measurement of 
all signals.  Since there is only on ADC, we must convert the samples serially, one after the other.  
Since the steering wheel can be rotating, there is a small change in the position of the second sensor 
while the measurement of the first sensor is being taken.  This phase error can introduce error in the 
overall position of the steering wheel.  The F5xx family is uniquely suited to address this because of 
its high-throughput ADC.  At 200 ksps, the phase error is on the order of 5 μsec which is well below 
the design requirements of steering angle measurement systems.
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An automotive heating, ventilation, and air conditioning (HVAC) system is another excellent application for the 
F5xx family. Typically these systems consist of a large number of sensors and motors. The sensors measureF5xx family.  Typically these systems consist of a large number of sensors and motors.  The sensors measure 
physical properties such as temperature, pressure (i.e. air flow), and humidity.  The motors perform the functions 
of air mixing, blowing, and circulation control.  Typically the sensors interface directly to the MCU using the 
ADC resources and the motors are “intelligent” and distributed throughout the system on a LIN bus.  It is also 
common to have a user interface (i.e. buttons, knobs, switches) connected directly to the MCU.

This is another example where variable attenuation is a very useful feature for the designer, specifically when 
interfacing to the wide variety of sensors.  The sensor will most likely have different full scale output values.  
Full scale output of the humidity sensor might be 4.3V where the full scale output of the pressure sensor might 
be 4.1V.  Depending on the temperature sensors used, their full scale output may be in the range of 1.6V or even 
less.

In a system without variable attenuation, a customer would typically set the voltage reference equal to 4.3V (i.e. 
this highest signal expected).  In this way, the humidity sensor output would never be clipped and at full-scale 
would output 4095 counts.  The problem of course is now when the pressure sensor reaches full scale it will 
output only 3904 counts as it will always be smaller than the reference voltage.  The temperature sensor will 
read 1560 counts as its full-scale output is no where near the voltage reference.  The net effect is the dynamic 
range of the humidity sensor and by a greater extent, the temperature sensor, is greatly diminished.

The ADC on the F5xx family was designed to solve exactly this kind of problem.  By using the internal voltage 
reference of 2 25V both the humidity (4 3V) and the pressure (4 1V) can be scaled to match the internal voltagereference of 2.25V, both the humidity (4.3V) and the pressure (4.1V) can be scaled to match the internal voltage 
reference.  Now the full scale of both reading will yield an output of 4095 counts providing full dynamic range.

Now what about the temperature sensor?  Is it destined to have limited dynamic range because the internal 
2.25V reference is larger than its full-scale output?  Absolutely not.  The internal precision reference has TWO
settings: 2.25V and 1.5V.  The user need only switch the voltage reference to the low setting and load the 
appropriate setting in the attenuation register.  Now even the temperature sensor with its 1.6V output will have 
an output of 4095 counts and enjoy the benefits of full dynamic range.

25



26



The clock system of the C8051F500 family is a unique differentiation among 
MCUs.  For one it is extremely fast when coming out of the suspend modes, but for 
many applications requiring high speed communications interfaces it is the accuracy 
the sets it apart.  All of this ultimately translates into reduced system cost.  Let’s 
take a look.
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As embedded applications become more complex the need for an accurate time-
b b i h li i h h 2 1base becomes more important.  Furthermore, to ensure compliance with the LIN 2.1 
standard, a LIN master-mode network controller must maintain ±0.5% accuracy 
over the entire temperature and voltage operating range.  For all other competitive 
solutions, this means an external precision timing device (i.e. crystal or oscillator) 
which adds significant system cost and unnecessary complexity.

The most clearly differentiated aspect of this feature is this accuracy is maintained e ost c ea y d e e t ated aspect o t s eatu e s t s accu acy s a ta ed
across the entire operational specification of voltage and temperature.  If you look at 
any other competitive solution they will not be able to guarantee this.  In fact, you 
may see competitive references of one or two percent, but if you inspect the 
datasheet, you will find these claims are only in a narrow band of temperature, 
voltage, or both.

Another very compelling feature of this oscillator is like our other products itAnother very compelling feature of this oscillator, is like our other products, it 
operates at the maximum device frequency.  There are many MCUs with internal 
oscillators, but nearly all operate at a fraction of the maximum rated clock speed of 
the device.
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Here is the block diagram of the clock system.  The diagram shows the external 
oscillator circuit that can be used with one of 4 sources: a crystal, an external 
oscillator, a resistor capacitor network or just a capacitor.  There is a clock 
multiplier that can take the input clock and increase the frequency by a maximum of 
4 times.  The mux is dynamically configurable such that the different clock sources 
can be used to drive the system clock while in operation.  This is useful for different 
low power modes.
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First we will take a look at the precision internal oscillator.  It has two registers that 
enable it to be trimmed to the desired frequency.  The registers are factory 
programmed to provide an output frequency of 24 MHz and a tolerance of +/-0.5% 
over the entire temperature and voltage operating range.  Once the device comes out 
of reset the system clock is driven by the precision internal oscillator.
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The text on this slide outlines the theory behind the temperature compensated 
precision internal oscillator.  Even though the internal oscillator is specified across 
temperature and voltage to be +/-0.5% there are cases where more accuracy of the 
system time base is needed.  In some CAN or LIN networks the accuracy is desired 
to be around +/-0.2%.  Those types of numbers are achievable with the 
C8051F58x/59x due to the fact that there is an integrated temperature sensor to the 
ADC.  The internal oscillator has a temperature response that can be minimized by 
dynamically changing the trim registers achieving an extremely accurate time basedynamically changing the trim registers achieving an extremely accurate time base. 
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Here is a high level description of a possible algorithm to modify the trim registers.  
It uses the ADC window comparator to determine whether or not the precision 
internal oscillator trim registers should be updated or not.
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AS discussed previously some applications like LIN and CAN (although specified 
to +/-0.5%) require a tighter tolerance to insure data integrity.  Typically this would 
require adding an external crystal that meets the requirements.  Adding components 
adds cost to the system and increase reliability risk.  Having this precision internally 
is another aspect that makes these components ideal for many applications.
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The crossbar provides complete flexibility in application development.  This slide discusses 
the overall concept of the crossbar.  The examples provided in this section were taken from 
the F900 family, however, the crossbar functionality is the same in the C8051F500 with 
different peripherals feeding the crossbar.
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The crossbar is quite a unique feature of the Silicon Labs MCUs.  The Priority Crossbar 
Decoder assigns a Port I/O pin to each software selected digital function using a fixed 
peripheral priority order.  The registers XBR0, XBR1, and XBR2 are used to select digital 
functions that are enabled in the Crossbar. The Port pins available for assignment by the 
Crossbar include all Port pins which have their corresponding bit in the skip registers set to 
0.  So why have a crossbar?  Let’s say that there is a small form factor device that we need 
to have GPIO, UART, SPI and I2C and the package has only 11 pins.  In traditional 
microcontrollers the peripherals would get muxed to a pin such that you can only use one ofmicrocontrollers the peripherals would get muxed to a pin such that you can only use one of 
those functions and the other is lost.  For example, a traditional pin listing might look like 
this:  UART_Tx, SCLK, SDA and you have to assign the peripheral function to the pin.  If 
you select UART_Tx then the SPI clock and the I2C data pin are lost.  Using a crossbar all 
of the peripherals can be routed to the pins using the switch network.  Another note about 
the crossbar is that it is controlled via registers that are dynamically configurable.  That 
means you can change the output of the MCU on the fly.
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Here we follow on to our discussion from the previous slide.  There are different schemes 
across devices as far as pin assignment priority, like the UART0 example shown here.  In 
some cases the UART0 will take the first set of port pins P0.0 and P0.1.  
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This diagram is taken from the F900 family for reference.  The crossbar works on a 
predefined priority order.  The highest priority peripheral in the crossbar is UART0.  If 
UART0 is selected in the Crossbar (using the XBRn registers), then P0.4 and P0.5 will be 
assigned to UART0. The next highest priority peripheral is SPI1.  If SPI1 is selected in the 
Crossbar, then P1.0–P1.3 will be assigned to SPI1.  The user should ensure that the pins to 
be assigned by the Crossbar have their PnSKIP bits set to 0.  

For all remaining digital functions selected in the Crossbar, starting at the top of the 
diagram on the left and going down, the least-significant unskipped, unassigned Port pin(s) 
are assigned to that function.   If a Port pin is already assigned (e.g. UART0 or SPI1 pins), 
or if its PnSKIP bit is set to 1, then the Crossbar will skip over the pin and find next 
available unskipped, unassigned Port pin. All Port pins used for analog functions, GPIO, or 
dedicated digital functions such as the EMIF should have their PnSKIP bit set to 1.  The 
example shown above is taken from the Silicon Labs Configuration Wizard Utility whichexample shown above is taken from the Silicon Labs Configuration Wizard Utility which 
allows you to see graphically how the pins get assigned based on the peripheral mix 
selected.  The boxes outlined in black above represent the next pins that are available as 
they have not been skipped (shown by the vertical blue bars).  If the CEX0 peripheral is 
selected it would get assigned to P2.1.  If the Timer0 peripheral was selected instead it 
would then be assigned to P2.1.  Let’s say Timer0 was selected but the we went ahead and 
selected CEX0.  Then CEX0 would take P2.1 and Timer0 would be assigned to P2.2 
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LIN is a low-cost interconnect networking standard common in automobiles today.  
It is most commonly found in the body electronics area of the automobile 
interfacing switches to motors and related functions (e.g. seat position control).
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LIN is a low-cost interconnect networking standard common in automobiles today.  
i l f d i h b d l i f h bilIt is most commonly found in the body electronics area of the automobile 

interfacing switches to motors and related functions (e.g. seat position control).  
Most other automotive MCUs implement LIN networks by using a standard or 
enhanced UART peripheral in conjunction with software.  A dedicated hardware 
implementation like that found on the Silicon Labs 500 series MCU has many 
advantages over a UART/software implementation.  Let’s take a look at some of 
these feature benefits.
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Firstly, the LIN module has a dedicated message buffer that can receive the entire 
i C i i d i i h C fLIN message prior to CPU intervention as opposed to interrupting the CPU after 

each received byte.  This results in higher overall system bandwidth and frees 
system resources to be used for the intended application.

Secondly flow control timing is hardware generated.  Automatic checksum 
generation and error handling ensures reliable network communication and relieves 
the CPU from manually computing the checksum for each received byte. This t e C U o a ua y co put g t e c ec su o eac ece ved byte. s
results in higher more reliable data rates and improved overall MCU system 
bandwidth.  Hardware based error correction and timing control reduces application 
code size.

Finally the standard register-based control interface simplifies communication 
software development and minimizes code size.  This results in a greatly simplified 
programming model that minimizes code space and development timeprogramming model that minimizes code space and development time.
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In the above diagram the hardware LIN implementation is compared to the UART 
based LIN controller.  The green text highlights the advantages of the hardware LIN 
controller and contrasts that to the UART based implementation.  Take a moment to 
read through each aspect of LIN communications and how each implementation 
addresses the requirements.
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The message ID is simply a message ID and not a device ID.  There can be more devices 
than there are messages IDs.  If multiple devices respond at the same time, then they will 
have to schedule it.
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Here we see several parameters that are part of the LIN frame.  First is the BREAK 
symbol that starts a new frame.  Next is the synch byte which allows for auto-baud 
applications.  For slaves that do not using automatic bit timing, the master has a 
tight oscillator tolerance of 0.5% to maintain the required timing tolerances.
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The LIN peripheral can use the timing generated in the synch field to modify the 
baud rate settings to match the incoming data rate.  From the diagram you can see a 
case where the initial bus timing may have been too slow for the bus, however, after 
the synch field was received the module can change the rate to match that of the 
master devices timing.
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Remember we talked about the crossbar and how it is dynamically configurable?  
Well in this example we look at a high level approach to implementing multiple 
master LIN communications.  There is a register in the crossbar called the Pin Skip 
Register and there is a single bit associated with each pin of the device controlled 
via the crossbar.  When a peripheral is enabled, say the LIN controller, and a pin is 
not skipped then the crossbar can map the peripheral to those pins.   When the SKIP 
bit is set the crossbar ignores that specific pin for mapping to a peripheral.  From the 
example above we see that the first set of pins have been skipped so the LINexample above we see that the first  set of pins have been skipped so the LIN 
controller is not mapped to those at this time.  The next set of pins are not skipped 
which allows the crossbar to map the LIN controller to those pins.  We can then 
perform the communications using the transceiver connected as shown.  Next we 
want to communicate via another LIN Bus.  The pin skip registers can be modified 
such that the LIN controller maps to the associated pins of the device to the bus we 
wish to use.  We have effectively increased the number of LIN controllers available 
to the system, even though the device has one.
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The Controller Area Network (CAN) is a serial communications protocol which 
efficiently supports distributed real-time control with a very high level of security.  
Its domain of applications range from high speed networks to low cost multiplex 
wiring.  In automotive electronics, engine control units, sensors, anti-skid-systems, 
etc. are connected using CAN with bitrates up to 1 Mbit/s. At the same time it is 
cost effective to build into vehicle body electronics, e.g.  lamp clusters, electric 
windows etc. to replace the wiring harness otherwise required. 
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The C8051F580/2/4/6/8-F590 devices feature a Control Area Network (CAN) 
controller that enables serial communication using the CAN protocol. Silicon Labs 
CAN facilitates communication on a CAN network in accordance with the Bosch 
specification 2.0A (basic CAN) and 2.0B (full CAN). The CAN controller consists 
of a CAN Core, Message RAM (separate from the CIP-51 RAM), a message 
handler state machine, and control registers. Silicon Labs CAN is a protocol 
controller and does not provide physical layer drivers (i.e., transceivers).  

Silicon Labs CAN operates at bit rates of up to 1 Mbit/second, though this can be 
limited by the physical layer chosen to transmit data on the CAN bus. The CAN 
processor has 32 Message Objects that can be configured to transmit or receive data. 
Incoming data, message objects and their identifier masks are stored in the CAN 
message RAM. All protocol functions for transmission of data and acceptance 
filtering is performed by the CAN controller and not by the CIP 51 MCU In thisfiltering is performed by the CAN controller and not by the CIP-51 MCU. In this 
way, minimal CPU bandwidth is needed to use CAN communication. The CIP-51 
configures the CAN controller, accesses received data, and passes data for 
transmission via Special Function Registers (SFRs) in the CIP-51. 
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The features and benefits of the CAN module are listed above.  Take a minute to look over how the 
Sili L b F58 /F59 id b l i f CAN b i l iSilicon Labs F58x/F59x provides a robust solution for CAN bus implementations.
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One of the significant differences found in this UART module compared to other 
UART modules in the C8051F devices is the dedicated baud rate generation.  
Having the dedicated timer frees up the other timers in the system for use by other 
peripherals or the CPU itself.  Another aspect of this module is the FIFO for the 
receive data.  This provides more robustness for the system.
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The unique serial number is composed of 32 bits in four registers and is programmed during 
production.  Having the device serial number provides the capability to trace the device 
through the manufacturing process.  If these serial numbers are not important for the 
application then they can be used as general SFRs.
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Highest functional density is an expression you hear time and time again when we 
describe our microcontrollers.  It is not just a physically small package but the 
features and functionality that is included.

Re-programmable Flash memory, 12-bit ADC, 50 MIPS core, precision oscillator, 
and LIN controller in a 3x3 package is unheard of in the industry.  And even though 
these features by themselves are compelling, when taken together they will enable 
designers to do things that were just not practical before.

This is the value proposition of the Silicon Labs MCU.  
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Visit the Silicon Labs Education Resource Center to learn more about the MCU 
products.
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