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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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register names contain a module name prefix, separated by an underscore character
“_” from the actual register name (for example, “ASC0_CON”, where “ASC0” is the
module name prefix, and “CON” is the kernel register name). In chapters describing
the kernels of the peripheral modules, the registers are mainly referenced with their
kernel register names. The peripheral module implementation sections mainly refer
to the actual register names with module prefixes.

• Variables used to describe sets of processing units or registers appear in mixed
upper and lower cases. For example, register name “MSGCFGn” refers to multiple
“MSGCFG” registers with variable n. The bounds of the variables are always given
where the register expression is first used (for example, “n = 0-31”), and are repeated
as needed in the rest of the text.

• The default radix is decimal. Hexadecimal constants are suffixed with a subscript
letter “H”, as in 100H. Binary constants are suffixed with a subscript letter “B”, as in:
111B.

• When the extent of register fields, groups register bits, or groups of pins are
collectively named in the body of the document, they are represented as
“NAME[A:B]”, which defines a range for the named group from B to A. Individual bits,
signals, or pins are given as “NAME[C]” where the range of the variable C is given in
the text. For example: CFG[2:0] and SRPN[0].

• Units are abbreviated as follows:
– MHz = Megahertz
– μs = Microseconds
– kBaud, kbit  = 1000 characters/bits per second
– MBaud, Mbit  = 1,000,000 characters/bits per second
– Kbyte, KB  = 1024 bytes of memory
– Mbyte, MB = 1048576 bytes of memory

In general, the k prefix scales a unit by 1000 whereas the K prefix scales a unit by
1024. Hence, the Kbyte unit scales the expression preceding it by 1024. The
kBaud unit scales the expression preceding it by 1000. The M prefix scales by
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– fGPTA/4 maximum input signal frequency in 2-sensor Mode, fGPTA/6 maximum input
signal frequency in 3-sensor Mode

• Duty Cycle Measurement (DCM)
– Four independent units
– 0 - 100% margin and time-out handling
– fGPTA maximum resolution
– fGPTA/2 maximum input signal frequency

• Digital Phase Locked Loop (PLL)
– One unit
– Arbitrary multiplication factor between 1 and 65535
– fGPTA maximum resolution
– fGPTA/2 maximum input signal frequency

• Clock Distribution Unit (CDU)
– One unit
– Provides nine clock output signals:

fGPTA, divided fGPTA clocks, FPC1/FPC4 outputs, DCM clock, LTC prescaler clock

Signal Generation Unit

• Global Timers (GT)
– Two independent units
– Two operating modes (Free-Running Timer and Reload Timer)
– 24-bit data width
– fGPTA maximum resolution
– fGPTA/2 maximum input signal frequency

• Global Timer Cell (GTC)
– 32 units related to the Global Timers
– Two operating modes (Capture, Compare and Capture after Compare)
– 24-bit data width
– fGPTA maximum resolution
– fGPTA/2 maximum input signal frequency

• Local Timer Cell (LTC)
– 64 independent units
– Three basic operating modes (Timer, Capture and Compare) for 63 units
– Special compare modes for one unit
– 16-bit data width
– fGPTA maximum resolution
– fGPTA/2 maximum input signal frequency

Interrupt Sharing Unit

• 286 interrupt sources, generating up to 92 service requests
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Gain error9)5) EAGAIN
CC

– ±0.5 ±3.5 LSB 12-bit conversion
without noise8)10)

Offset error9)5) EAOFF
CC

– ±1.0 ±4.0 LSB 12-bit converson
without noise8)10)

Input leakage 
current at analog 
inputs of ADC0/1
11) 12) 13)

IOZ1 CC -300 – 100 nA (0% VDDM) < VIN < 
(3% VDDM)

-100 – 200 nA (3% VDDM) < VIN < 
(97% VDDM)

-100 – 300 nA (97% VDDM) < VIN < 
(100% VDDM)

Input leakage 
current at 
VAREF0/1/2, 
per module

IOZ2 CC – – ±1.5 μA 0 V < VAREF <
VDDM, no conversion 
running

Input current at 
VAREF0/1/2

16), 
per module

IAREF CC – 35 75 μA
rms

0 V < VAREF <
VDDM

14)

Total 
capacitance of 
the voltage 
reference 
inputs15)16)

CAREFTOT
CC

– 20 40 pF 8)

Switched 
capacitance at 
the positive 
reference 
voltage input16)

CAREFSW
CC

– 15 30 pF 8)17)

Resistance of 
the reference 
voltage input 
path15)

RAREF
CC

– 500 1000 Ω 500 Ohm increased 
for AN[1:0] used as 
reference input8)

Total 
capacitance of 
the analog 
inputs15)

CAINTOT
CC

– 25 30 pF 1)8)

Table 11 ADC Characteristics  (cont’d) (Operating Conditions apply)

Parameter Symbol Values Unit Note / 
Test ConditionMin. Typ. Max.
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5.2.3 Fast Analog to Digital Converter (FADC)

All parameters apply to FADC used in differential mode, which is the default and the
intended mode of operation, and which takes advantage of many error cancelation
effects inherent to differential measurements in general.

Table 13 FADC Characteristics  (Operating Conditions apply)

Parameter Symbol Values Unit Note / 
Test ConditionMin. Typ. Max.

DNL error EFDNL CC – – ±1 LSB 9)

INL error EFINL CC – – ±4 LSB 9)

Gradient error9) EFGRAD
CC

– – ±5 % Without calibration
gain 1, 2, 4

– – ±6 % Without calibration
gain 8

Offset error9)1) EFOFF
2)

CC
– – ±203) mV With calibration1)

– – ±903) mV Without calibration

Reference error of 
internal VFAREF/2

EFREF
CC

– – ±60 mV –

Analog supply 
voltages

VDDMF SR 3.13 – 3.474) V –

VDDAF SR 1.42 – 1.585) V –

Analog ground 
voltage

VSSAF
SR

-0.1 – 0.1 V –

Analog reference 
voltage

VFAREF
SR

3.13 – 3.474)6) V Nominal 3.3 V

Analog reference 
ground

VFAGND
SR

VSSAF -
0.05 V

– VSSAF + 
0.05 V

V –

Analog input voltage 
range

VAINF
SR

VFAGND – VDDMF V –

Analog supply 
currents

IDDMF SR – – 15 mA –

IDDAF SR – – 12 mA 7)

Input current at 
VFAREF

IFAREF
CC

– – 120 μA
rms

Independent of 
conversion

Input leakage current 
at VFAREF 8)

IFOZ2
CC

– – ±500 nA 0 V < VIN < VDDMF

Input leakage current 
at VFAGND

8)
IFOZ3

CC
– – ±8 μA 0 V < VIN < VDDMF


