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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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C8051F2xx
1. System Overview
The C8051F2xx is a family of fully integrated, mixed-signal System on a Chip MCU’s available with a true 
12-bit (’F206) multi-channel ADC, 8-bit multi-channel ADC (’F220/1/6 and ’F206), or without an ADC 
(’F230/1/6).  Each model features an 8051-compatible microcontroller core with 8 kB of Flash memory. 
There are also UART and SPI serial interfaces implemented in hardware (not "bit-banged" in user soft-
ware).  Products in this family feature 22 or 32 general purpose I/O pins, some of which can be used for 
assigned digital peripheral interface.  Any pins may be configured for use as analog input to the analog-to-
digital converter (’F220/1/6 and ’F206 only).  (See the Product Selection Guide in Table 1.1 for a quick ref-
erence of each MCUs’ feature set.)

Other features include an on-board VDD monitor, WDT, and clock oscillator.  On-board Flash memory can 
be reprogrammed in-circuit, and may also be used for non-volatile data storage.  Integrated peripherals 
can also individually shut down any or all of the peripherals to conserve power.  All parts have 256 bytes of 
SRAM.  Also, an additional 1024 bytes of RAM is available in the ’F206/226/236.

On-board JTAG debug support allows non-intrusive (uses no on-chip resources), full speed, in-circuit 
debug using the production MCU installed in the final application.  This debug system supports inspection 
and modification of memory and registers, setting breakpoints, watchpoints, single stepping, run and halt 
commands.  All analog and digital peripherals are fully functional when emulating using JTAG.

Each MCU is specified for 2.7 to 3.6 V operation over the industrial temperature range (�45 to +85  °C) and 
is available in the 48-pin TFQP and 32-pin LFQP.  The Port I/Os are tolerant for input signals up to 5 V.

Table 1.1. Product Selection Guide
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C8051F206 25 8 k 1280   3 32 12 100 32 2 48TQFP
C8051F220 25 8 k 256   3 32 8 100 32 2 48TQFP
C8051F221 25 8 k 256   3 22 8 100 22 2 32LQFP
C8051F226 25 8 k 1280   3 32 8 100 32 2 48TQFP
C8051F230 25 8 k 256   3 32 � � � 2 48TQFP
C8051F231 25 8 k 256   3 22 � � � 2 32LQFP
C8051F236 25 8 k 1280   3 32 � � � 2 48TQFP
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C8051F2xx
Figure 4.2. LQFP-32 Pin Diagram
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C8051F2xx
Table 5.1. 8-Bit ADC Electrical  Characteristics
VDD = 3.0 V, VREF = 2.40 V, PGA Gain = 1, �40 to +85  ×C unless otherwise specified.

Parameter Conditions Min Typ Max Units
DC Accuracy
Resolution � 8 � bits
Integral Nonlinearity � � –1/2 LSB
Differential Nonlinearity Guaranteed Monotonic � � –1/2 LSB
Offset Error –2 � –1/2 LSB
Gain Error –2 � –1/2 LSB
Offset Temperature Coefficient –0.25 � ppm/° C
Dynamic Performance  (10 kHz sine-wave input, 0 to �1  dB of full scale, 100 ksps)
Signal-to-Noise Plus Distortion 49.5 � � dB

Total Harmonic Distortion Up to the 5th harmonic �60 �65 � dB

Spurious-Free Dynamic Range � �65 � dB
Conversion Rate
Conversion Time in SAR Clocks 16 � � clocks
SAR Clock Frequency � 2.5 MHz
Track/Hold Acquisition Time 1.5 � � µs
Throughput Rate � � 100 ksps
Analog Inputs
Input Voltage Range 0 � VDD V
Input Capacitance � 10 � pF
Power Specifications
Power Supply Current Operating Mode, 100 ksps � 0.45 1.0 mA
Power Supply Current in Shutdown � 0.1 1 µA
Power Supply Rejection � –0.3 � mV/V
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C8051F2xx
9.2.5. Stack

A programmer’s stack can be located anywhere in the 256-byte data memory.  The stack area is desig-
nated using the Stack Pointer (SP, 0x81) SFR.  The SP will point to the last location used.  The next value 
pushed on the stack is placed at SP+1 and then SP is incremented.  A reset initializes the stack pointer to 
location 0x07.  Therefore, the first value pushed on the stack is placed at location 0x08, which is also the 
first register (R0) of register bank 1. Thus, if more than one register bank is to be used, the SP should be 
initialized to a location in the data memory not being used for data storage.  The stack depth can extend up 
to 256 bytes. 

The MCU also has built-in hardware for a stack record.  The stack record is a 32-bit shift register, where 
each Push or increment SP pushes one record bit onto the register, and each Call pushes two record bits 
onto the register.  (A Pop or decrement SP pops one record bit, and a Return pops two record bits, also.) 
The stack record circuitry can also detect an overflow or underflow on the 32-bit shift register, and can 
notify the emulator software even with the MCU running full-speed debug.
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C8051F2xx
12. Reset Sources
The reset circuitry of the MCU allows the controller to be easily placed in a predefined default condition. 
On entry to this reset state, the CIP-51 halts program execution, forces the external port pins to a known 
state and initializes the SFRs to their defined reset values.  Interrupts and timers are disabled.  On exit, the 
program counter (PC) is reset, and program execution starts at location 0x0000.

All of the SFRs are reset to predefined values.  The reset values of the SFR bits are defined in the SFR 
detailed descriptions.  The contents of internal data memory are not changed during a reset and any previ-
ously stored data is preserved.  However, since the stack pointer SFR is reset, the stack is effectively lost 
even though the data on the stack are not altered.  

The I/O port latches are reset to 0xFF (all logic ones), activating internal weak pull-ups which take the 
external I/O pins to a high state.  The weak pull-ups are enabled during and after the reset.  If the source of 
reset is from the VDD Monitor or writing a ’1’ to the PORSF bit, the RST pin is driven low until the end of the 
VDD reset timeout.

On exit from the reset state, the MCU uses the internal oscillator running at 2MHz as the system clock by 
default.  Refer to Section 13 for information on selecting and configuring the system clock source.  The 
Watchdog Timer is enabled using its longest timeout interval.  (Section 12.7 details the use of the Watch-
dog Timer.)  Once the system clock source is stable, program execution begins at location 0x0000.

There are six sources for putting the MCU into the reset state: power-on/power-fail (VDD monitor), external 
RST pin, software commanded, Comparator 0, Missing Clock Detector, and Watchdog Timer.  Each reset 
source is described below:

Figure 12.1. Reset  Sources Diagram
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C8051F2xx
SFR Definition  14.12. P2MODE: Port2 Digital/Analog Input Mode

Bits7�0:  Port2 Digital/Analog Output Mode
0:  Corresponding Port2 pin Digital Input disabled. (For analog use, i.e., ADC).
1:  Corresponding Port2 pin Digital Input is enabled.

SFR Definition 14.13. P3: Port3 Register*

Bits7�0: P3.[7:0] 
(Write)
0:  Logic Low Output.
1:  Logic High Output (high impedance if corresponding PRT3CF.n bit = 0)
(Read)
0:  P3.n is logic low.
1:  P3.n is logic high.

SFR Definition 14.14. PRT3CF: Port3 Confi guration  Register*

Bits7�0: PRT3CF.[7:0]: Output Configurat ion Bits for P3.7�P3.0 (respectively)
0:  Corresponding P3.n Output Mode is Open-Drain.
1:  Corresponding P3.n Output Mode is Push-Pull.

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value

11111111

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 SFR Address:
0xF3

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value

P3.7 P3.6 P3.5 P3.4 P3.3 P3.2 P3.1 P3.0 11111111

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 SFR Address:
(bit addressable) 0xB0

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value

00000000

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 SFR Address:
0xA7
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