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Welcome to E-XFL.COM

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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TC1796

Functional Description 
3.13 Micro Link Serial Bus Interface (MLI0, MLI1)
The Micro Link Interface (MLI) is a fast synchronous serial interface that allows to 
exchange data between microcontrollers of the 32-bit AUDO microcontroller family 
without intervention of a CPU or other bus masters. Figure 12 shows how two 
microcontrollers are typically connected together via their MLI interfaces. The MLI 
operates in both microcontrollers as a bus master on the system bus.

Figure 12 Typical Micro Link Interface Connection

Features
• Synchronous serial communication between MLI transmitters and MLI receivers 

located on the same or on different microcontroller devices
• Automatic data transfer/request transactions between local/remote controller
• Fully transparent read/write access supported (= remote programming)
• Complete address range of remote controller available
• Specific frame protocol to transfer commands, addresses and data
• Error control by parity bit
• 32-bit, 16-bit, and 8-bit data transfers
• Programmable baud rate:

– MLI transmitter baud rate: max. fMLI/2 (= 37.5 Mbit/s @ 75 MHz module clock)
– MLI receiver baud rate: max. fMLI

• Multiple remote (slave) controllers supported
MLI transmitter and MLI receiver communicate with other off-chip MLI receivers and MLI 
transmitters via a 4-line serial I/O bus each. Several I/O lines of these I/O buses are 
available outside the MLI module kernel as four-line output or input buses.
Figure 13 shows the functional blocks of the two MLI modules with its interfaces.
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Functional Description 
– 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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Functional Description 
3.13 Micro Link Serial Bus Interface (MLI0, MLI1)
The Micro Link Interface (MLI) is a fast synchronous serial interface that allows to 
exchange data between microcontrollers of the 32-bit AUDO microcontroller family 
without intervention of a CPU or other bus masters. Figure 12 shows how two 
microcontrollers are typically connected together via their MLI interfaces. The MLI 
operates in both microcontrollers as a bus master on the system bus.

Figure 12 Typical Micro Link Interface Connection

Features
• Synchronous serial communication between MLI transmitters and MLI receivers 

located on the same or on different microcontroller devices
• Automatic data transfer/request transactions between local/remote controller
• Fully transparent read/write access supported (= remote programming)
• Complete address range of remote controller available
• Specific frame protocol to transfer commands, addresses and data
• Error control by parity bit
• 32-bit, 16-bit, and 8-bit data transfers
• Programmable baud rate:

– MLI transmitter baud rate: max. fMLI/2 (= 37.5 Mbit/s @ 75 MHz module clock)
– MLI receiver baud rate: max. fMLI

• Multiple remote (slave) controllers supported
MLI transmitter and MLI receiver communicate with other off-chip MLI receivers and MLI 
transmitters via a 4-line serial I/O bus each. Several I/O lines of these I/O buses are 
available outside the MLI module kernel as four-line output or input buses.
Figure 13 shows the functional blocks of the two MLI modules with its interfaces.

MCA05869

Controller 1

CPU

Peripheral
B

Peripheral
A

MLI
Data Sheet 57 V1.0, 2008-04
 



TC1796

Functional Description 
3.14.1 Functionality of GPTA0/GPTA1
Each of the General Purpose Timer Arrays (GPTA0 and GPTA1) provides a set of 
hardware modules required for high speed digital signal processing:
• Filter and Prescaler Cells (FPC) support input noise filtering and prescaler operation.
• Phase Discrimination Logic units (PDL) decode the direction information output by a 

rotation tracking system.
• Duty Cycle Measurement Cells (DCM) provide pulse-width measurement 

capabilities.
• A Digital Phase Locked Loop unit (PLL) generates a programmable number of GPTA 

module clock ticks during an input signal’s period.
• Global Timer units (GT) driven by various clock sources are implemented to operate 

as a time base for the associated Global Timer Cells.
• Global Timer Cells (GTC) can be programmed to capture the contents of a Global 

Timer on an external or internal event. A GTC may be also used to control an external 
port pin depending on the result of an internal compare operation. GTCs can be 
logically concatenated to provide a common external port pin with a complex signal 
waveform.

• Local Timer Cells (LTC) operating in Timer, Capture, or Compare Mode may be also 
logically tied together to drive a common external port pin with a complex signal 
waveform. LTCs — enabled in Timer Mode or Capture Mode — can be clocked or 
triggered by various external or internal events.

Input lines can be shared by an LTC and a GTC to trigger their programmed operation 
simultaneously.
The following sections summarize the specific features of the GPTA units. The clock 
signal fGPTA is the input clock of the GPTA modules (max. 75 MHz in TC1796).

Clock Generation Unit
• Filter and Prescaler Cell (FPC)

– Six independent units
– Three basic operating modes:  

Prescaler, Delayed Debounce Filter, Immediate Debounce Filter
– Selectable input sources: 

Port lines, GPTA module clock, FPC output of preceding FPC cell
– Selectable input clocks: 

GPTA module clock, prescaled GPTA module clock, DCM clock, compensated or 
uncompensated PLL clock.

– fGPTA/2 maximum input signal frequency in Filter Modes
• Phase Discriminator Logic (PDL)

– Two independent units
– Two operating modes (2 and 3 sensor signals)
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Functional Description 
The A/D converters operate by the method of the successive approximation. A 
multiplexer selects between up to 32 analog inputs that can be connected with the 16 
conversion channels in each ADC module. An automatic self-calibration adjusts the ADC 
modules to changing temperatures or process variations.
External Clock control, address decoding, and service request (interrupt) control is 
managed outside the ADC module kernel. A synchronization bridge is used for 
synchronization of two ADC modules. External trigger conditions are controlled by an 
External Request Unit. This unit generates the control signals for auto-scan control 
(ASGT), software trigger control (SW0TR, SW0GT), the event trigger control (ETR, 
EGT), queue control (QTR, QGT), and timer trigger control (TTR, TGT).

Features
• 8-bit, 10-bit, 12-bit A/D conversion
• Minimum conversion times (without sample time, @ 75 MHz module clock):

– 1.05 µs @ 8-bit resolution
– 1.25 µs @ 10-bit resolution
– 1.45 µs @ 12-bit resolution

• Extended channel status information on request source
• Successive approximation conversion method
• Total Unadjusted Error (TUE) of ±2 LSB @ 10-bit resolution
• Integrated sample & hold functionality
• Direct control of up to 16(32) analog input channels per ADC
• Dedicated control and status registers for each analog channel
• Powerful conversion request sources
• Selectable reference voltages for each channel
• Programmable sample and conversion timing schemes
• Limit checking
• Flexible ADC module service request control unit
• Synchronization of the two on-chip A/D converters
• Automatic control of external analog multiplexers
• Equidistant samples initiated by timer
• External trigger and gating inputs for conversion requests
• Power reduction and clock control feature
• On-chip die temperature sensor output voltage measurement via ADC1
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Functional Description 
Table 7 TC1796 Boot Selections 
BRKIN HWCFG 

[3:0]
Type of Boot Boot ROM Exit 

Jump Address
Normal Boot Options
1 0000B Enter bootstrap loader mode 1:

Serial ASC0 boot via ASC0 pins
D400 0000H

0001B Enter bootstrap loader mode 2:
Serial CAN boot via CAN pins

0010B Start from internal PFLASH A000 0000H

0011B Alternate boot mode (ABM): start from internal 
PFLASH after CRC check is correctly executed; 
enter a serial bootstrap loader mode1) if CRC 
check fails.

As defined in 
ABM header or 
D400 0000H

0100B Start from external memory with EBU as master, 
using CS0; automatic EBU configuration2);

A100 0000H

0101B Alternate boot mode (ABM): start from external 
memory with CRC check and EBU as master, 
using CS0; enter a serial bootstrap loader 
mode2) if CRC checks fails;  
automatic EBU configuration2);

As defined in 
ABM header or 
D400 0000H

0110B Start from external memory with EBU as 
participant, using CS0;  
automatic EBU configuration2);

A100 0000H

0111B Alternate boot mode (ABM): start from external 
memory with CRC check and EBU as 
participant, using CS0; enter a serial bootstrap 
loader mode2) if CRC checks fails;  
automatic EBU configuration2);

As defined in 
ABM header or 
D400 0000H

1000B Start from emulation memory if emulation 
device TC1796ED is available; in case of 
TC1796: Execute stop loop;

If TC1796ED: 
AFF0 0000H

1111B Enter bootstrap loader mode 3:
Serial ASC0 boot via CAN pins

D400 0000H

Others Reserved; execute stop loop; –
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Electrical Parameters 
4.3.8 JTAG Interface Timing
Operating Conditions apply, CL = 50 pF

Figure 36 TCK Clock Timing

Table 27 TCK Clock Timing Parameter
Parameter Symbol Values Unit Note / 

Test Con
dition

Min. Typ. Max.

TCK clock period1)

1) fTCK should be lower or equal to fSYS.

tTCK       SR 25 – – ns –
TCK high time t1          SR 10 – – ns –
TCK low time t2          SR 10 – – ns –
TCK clock rise time t3          SR – – 4 ns –
TCK clock fall time t4          SR – – 4 ns –

0.9 VDD

JTAG_TCK

0.5 VDDPTCK

tTCK

t1 t2

0.1 VDDt4 t3
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