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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.
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therapeutic equipment. Their versatility and
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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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Pin Assignments
1.4  Pin Assignments
Figure 1-3 shows the MC68HC908AZ60A pin assignments.

Figure 1-3. MC68HC908AZ60A (64-Pin QFP)
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Clock Generator Module (CGM)

10.3.2.1  Circuits

The PLL consists of these circuits:

• Voltage-controlled oscillator (VCO)
• Modulo VCO frequency divider
• Phase detector
• Loop filter
• Lock detector

The operating range of the VCO is programmable for a wide range of frequencies and for maximum 
immunity to external noise, including supply and CGMXFC noise. The VCO frequency is bound to a range 
from roughly one-half to twice the center-of-range frequency, fCGMVRS. Modulating the voltage on the 
CGMXFC pin changes the frequency within this range. By design, fCGMVRS is equal to the nominal 
center-of-range frequency, fNOM, (4.9152 MHz) times a linear factor L or (L)fNOM.

CGMRCLK is the PLL reference clock, a buffered version of CGMXCLK. CGMRCLK runs at a frequency, 
fCGMRCLK, and is fed to the PLL through a buffer. The buffer output is the final reference clock, CGMRDV, 
running at a frequency fCGMRDV = fCGMRCLK.

The VCO’s output clock, CGMVCLK, running at a frequency fCGMVCLK, is fed back through a 
programmable modulo divider. The modulo divider reduces the VCO clock by a factor, N. The divider’s 
output is the VCO feedback clock, CGMVDV, running at a frequency fCGMVDV = fCGMVCLK/N. 10.3.2.4 
Programming the PLL for more information.

The phase detector then compares the VCO feedback clock, CGMVDV, with the final reference clock, 
CGMRDV. A correction pulse is generated based on the phase difference between the two signals. The 
loop filter then slightly alters the dc voltage on the external capacitor connected to CGMXFC based on 
the width and direction of the correction pulse. The filter can make fast or slow corrections depending on 
its mode, as described in 10.3.2.2 Acquisition and Tracking Modes. The value of the external capacitor 
and the reference frequency determines the speed of the corrections and the stability of the PLL.

The lock detector compares the frequencies of the VCO feedback clock, CGMVDV, and the final 
reference clock, CGMRDV. Therefore, the speed of the lock detector is directly proportional to the final 
reference frequency, fCGMRDV. The circuit determines the mode of the PLL and the lock condition based 
on this comparison.

10.3.2.2  Acquisition and Tracking Modes

The PLL filter is manually or automatically configurable into one of two operating modes:
• Acquisition mode — In acquisition mode, the filter can make large frequency corrections to the 

VCO. This mode is used at PLL startup or when the PLL has suffered a severe noise hit and the 
VCO frequency is far off the desired frequency. When in acquisition mode, the ACQ bit is clear in 
the PLL bandwidth control register. See 10.5.2 PLL Bandwidth Control Register.

• Tracking mode — In tracking mode, the filter makes only small corrections to the frequency of the 
VCO. PLL jitter is much lower in tracking mode, but the response to noise is also slower. The PLL 
enters tracking mode when the VCO frequency is nearly correct, such as when the PLL is selected 
as the base clock source. See 10.3.3 Base Clock Selector Circuit. The PLL is automatically in 
tracking mode when it’s not in acquisition mode or when the ACQ bit is set. 
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Computer Operating Properly (COP)
15.7.2  Stop Mode

Stop mode turns off the CGMXCLK input to the COP and clears the COP prescaler. Service the COP 
immediately before entering or after exiting stop mode to ensure a full COP timeout period after entering 
or exiting stop mode.

The STOP bit in the configuration register (CONFIG) enables the STOP instruction. To prevent 
inadvertently turning off the COP with a STOP instruction, disable the STOP instruction by clearing the 
STOP bit.

15.8  COP Module Du ring Break Interrupts

The COP is disabled during a break interrupt when VHi is present on the RST pin.
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Serial Communications Interface (SCI)
18.4  Functional Description

Figure 18-1 shows the structure of the SCI module. The SCI allows full-duplex, asynchronous, NRZ serial 
communication between the MCU and remote devices, including other MCUs. The transmitter and 
receiver of the SCI operate independently, although they use the same baud rate generator. During 
normal operation, the CPU monitors the status of the SCI, writes the data to be transmitted, and 
processes received data. 

Figure 18-1. SCI Module Block Diagram
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Programmer’s Model of Control Registers
23.13.1  MSCAN08 Module Control Register 0

SYNCH — Synchronized Status
This bit indicates whether the MSCAN08 is synchronized to the CAN bus and as such can participate 
in the communication process.

1 = MSCAN08 synchronized to the CAN bus
0 = MSCAN08 not synchronized to the CAN bus

TLNKEN — Timer Enable
This flag is used to establish a link between the MSCAN08 and the on-chip timer (see 23.9 Timer Link).

1 = The MSCAN08 timer signal output is connected to the timer input.
0 = The port is connected to the timer input.

SLPAK — Sleep Mode Acknowledge
This flag indicates whether the MSCAN08 is in module internal sleep mode. It shall be used as a 
handshake for the sleep mode request (see 23.8.1 MSCAN08 Sleep Mode). If the MSCAN08 detects 
bus activity while in Sleep mode, it clears the flag.

1 = Sleep – MSCAN08 in internal sleep mode
0 = Wakeup – MSCAN08 is not in Sleep mode

SLPRQ — Sleep Request, Go to Internal Sleep Mode
This flag requests the MSCAN08 to go into an internal power-saving mode (see 23.8.1 MSCAN08 
Sleep Mode).

1 = Sleep — The MSCAN08 will go into internal sleep mode.
0 = Wakeup — The MSCAN08 will function normally. 

SFTRES — Soft Reset 
When this bit is set by the CPU, the MSCAN08 immediately enters the soft reset state. Any ongoing 
transmission or reception is aborted and synchronization to the bus is lost. 
The following registers enter and stay in their hard reset state: CMCR0, CRFLG, CRIER, CTFLG, and 
CTCR. 
The registers CMCR1, CBTR0, CBTR1, CIDAC, CIDAR0–3, and CIDMR0–3 can only be written by 
the CPU when the MSCAN08 is in soft reset state. The values of the error counters are not affected 
by soft reset.
When this bit is cleared by the CPU, the MSCAN08 tries to synchronize to the CAN bus. If the 
MSCAN08 is not in bus-off state, it will be synchronized after 11 recessive bits on the bus; if the 
MSCAN08 is in bus-off state, it continues to wait for 128 occurrences of 11 recessive bits.
Clearing SFTRES and writing to other bits in CMCR0 must be in separate instructions.

1 = MSCAN08 in soft reset state
0 = Normal operation

Address: $0500

Bit 7 6 5 4 3 2 1 Bit 0

Read: 0 0 0 SYNCH
TLNKEN

SLPAK
SLPRQ SFTRES

Write:

Reset: 0 0 0 0 0 0 0 1

= Unimplemented

Figure 23-15. Module Control Register 0 (CMCR0)
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