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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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Peripherals I²S, POR, PWM, WDT
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Program Memory Size 384KB (384K x 8)

Program Memory Type FLASH

EEPROM Size -
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Voltage - Supply (Vcc/Vdd) 3V ~ 5.5V

Data Converters A/D 24x10b

Oscillator Type Internal
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Trademarks

C166�¥, TriCore�¥, and DAVE�¥ are trademarks of Infineon Technologies AG.

XE167xM
Revision History: V2.1, 2011-07

Previous Version(s):
V2.0, 2009-03
V1.3, 2008-11
V1.2, 2008-09
V1.1, 2008-06 Preliminary
V1.0, 2008-06 (Intermediate version)

Page Subjects (major changes since last revisions)

52 ID registers added

99 ADC capacitances corrected (typ. vs. max.)

103 Conditions relaxed for �' fINT
Range for fWU adapted according to PCN 2010-013-A
Added startup time from power-on tSPO

143 Quality #declarations added

We Listen to Your Comments
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3.14 MultiCAN Module

The MultiCAN module contains independently operating CAN nodes with Full-CAN
functionality which are able to exchange Data and Remote Frames using a gateway
function. Transmission and reception of CAN frames is handled in accordance with CAN
specification V2.0 B (active). Each CAN node can receive and transmit standard frames
with 11-bit identifiers as well as extended frames with 29-bit identifiers.

All CAN nodes share a common set of message objects. Each message object can be
individually allocated to one of the CAN nodes. Besides serving as a storage container
for incoming and outgoing frames, message objects can be combined to build gateways
between the CAN nodes or to set up a FIFO buffer.

Note: The number of CAN nodes and message objects depends on the selected device
type.

The message objects are organized in double-chained linked lists, where each CAN
node has its own list of message objects. A CAN node stores frames only into message
objects that are allocated to its own message object list and it transmits only messages
belonging to this message object list. A powerful, command-driven list controller
performs all message object list operations.

Figure 12 Block Diagram of MultiCAN Module
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NOP Null operation 2

CoMUL/CoMAC Multiply (and accumulate) 4

CoADD/CoSUB Add/Subtract 4

Co(A)SHR (Arithmetic) Shift right 4

CoSHL Shift left 4

CoLOAD/STORE Load accumulator/Store MAC register 4

CoCMP Compare 4

CoMAX/MIN Maximum/Minimum 4

CoABS/CoRND Absolute value/Round accumulator 4

CoMOV Data move 4

CoNEG/NOP Negate accumulator/Null operation 4
1) The Enter Power Down Mode instruction is not used in the XE167xM, due to the enhanced power control

scheme. PWRDN will be correctly decoded, but will trigger no action.

Table 10 Instruction Set Summary  (cont’d)

Mnemonic Description Bytes
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PLL frequency band selection

Different frequency bands can be selected for the VCO so that the operation of the PLL
can be adjusted to a wide range of input and output frequencies:

4.6.2.2 Wakeup Clock

When wakeup operation is selected (SYSCON0.CLKSEL = 00B), the system clock is
derived from the low-frequency wakeup clock source:
fSYS = fWU.
In this mode, a basic functionality can be maintained without requiring an external clock
source and while minimizing the power consumption.

4.6.2.3 Selecting and Changing  the Operating Frequency

When selecting a clock source and the clock generation method, the required
parameters must be carefully written to the respective bit fields, to avoid unintended
intermediate states.
Many applications change the frequency of the system clock (fSYS) during operation in
order to optimize system performance and power consumption. Changing the operating
frequency also changes the switching currents, which influences the power supply.
To ensure proper operation of the on-chip EVRs while they generate the core voltage,
the operating frequency shall only be changed in certain steps. This prevents overshoots
and undershoots of the supply voltage.
To avoid the indicated problems, recommended sequences are provided which ensure
the intended operation of the clock system interacting with the power system.
Please refer to the Programmer�s Guide.

Table 23 System PLL Parameters

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

VCO output frequency
(VCO controlled)

fVCO CC 50 �� 110 MHz VCOSEL = 00B

100 �� 160 MHz VCOSEL = 01B

VCO output frequency
(VCO free-running)

fVCO CC 10 �� 40 MHz VCOSEL = 00B

20 �� 80 MHz VCOSEL = 01B
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Table 26   is valid under the following conditions:
VDDP���t 3.0 V; VDDPtyp = 3.3 V; VDDP���d 4.5 V; CL���t��20 pF; CL���d��100 pF;

Table 26 Standard Pad Parameters for Lower Voltage Range

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

Maximum output driver 
current (absolute value)1)

1) The total output current that may be drawn at a given time must be limited to protect the supply rails from
damage. For any group of 16 neighboring output pins, the total output current in each direction (�6IOL and �6-
IOH) must remain below 50 mA.

IOmax 
CC

� � � �10 mA Strong driver
� � � �2.5 mA Medium driver

� � � �0.5 mA Weak driver

Nominal output driver 
current (absolute value)

IOnom 
CC

� � � �2.5 mA Strong driver
� � � �1.0 mA Medium driver

� � � �0.1 mA Weak driver

Rise and Fall times (10% - 
90%)

tRF CC � � � �6.2 + 
0.24 x 
CL

ns Strong driver; 
Sharp edge

� � � �24 + 
0.3 x 
CL

ns Strong driver; 
Medium edge

� � � �34 + 
0.3 x 
CL

ns Strong driver; 
Slow edge

� � � �37 + 
0.65 x 
CL

ns Medium driver

� � � �500 + 
2.5 x 
CL

ns Weak driver
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Table 30 EBC External Bus Timi ng for Lower Voltage Range

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

Output valid delay for RD, 
WR(L/H)

t10 CC �� 11 20 ns

Output valid delay for 
BHE, ALE

t11 CC �� 10 21 ns

Address output valid delay 
for A23 ... A0

t12 CC �� 11 22 ns

Address output valid delay 
for AD15 ... AD0 (MUX 
mode)

t13 CC �� 10 22 ns

Output valid delay for CS t14 CC �� 10 13 ns
Data output valid delay for 
AD15 ... AD0 (write data, 
MUX mode)

t15 CC �� 10 22 ns

Data output valid delay for 
D15 ... D0 (write data, 
DEMUX mode)

t16 CC �� 10 22 ns

Output hold time for RD, 
WR(L/H)

t20 CC -2 8 10 ns

Output hold time for BHE, 
ALE

t21 CC -2 8 10 ns

Address output hold time 
for AD15 ... AD0

t23 CC -3 8 10 ns

Output hold time for CS t24 CC -3 8 11 ns

Data output hold time for 
D15 ... D0 and AD15 ... 
AD0

t25 CC -3 8 10 ns

Input setup time for 
READY, D15 ... D0, AD15 
... AD0

t30 SR 29 17 �� ns

Input hold time READY, 
D15 ... D0, AD15 ... AD01)

1) Read data are latched with the same internal clock edge that triggers the address change and the rising edge
of RD. Address changes before the end of RD have no impact on (demultiplexed) read cycles. Read data can
change after the rising edge of RD.

t31 SR 0 -9 �� ns
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Figure 30 DAP Timing Host to Device

Figure 31 DAP Timing Device to Host

Note: The transmission timing is determined by the receiving debugger by evaluating the
sync-request synchronization pattern telegram.
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