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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

Details

Product Status Obsolete

Core Processor ARM® Cortex®-M4

Core Size 32-Bit Single-Core

Speed 120MHz

Connectivity CANbus, EBI/EMI, Ethernet, I²C, LINbus, SPI, UART, USB

Peripherals DMA, I²S, LED, POR, PWM, WDT

Number of I/O 91

Program Memory Size 1MB (1M x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 160K x 8

Voltage - Supply (Vcc/Vdd) 3.13V ~ 3.63V

Data Converters A/D 32x12b; D/A 2x12b

Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Surface Mount

Package / Case 144-LFBGA

Supplier Device Package PG-LFBGA-144-10
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Table 59 EBU SDRAM Access Signal Timing Parameters

Parameter Symbol Limit Values Unit

Min. Max.

A(15:0) output valid from SDCLKO 
low-to-high 
transition

CC t6 � 9 ns

A(15:0) output hold CC t7 3 �

CS(3:0) low CC t8 � 9

CS(3:0) high CC t9 3 �

RAS low CC t10 � 9

RAS high SR t11 3 �

CAS low SR t12 � 9

CAS high CC t13 3 �

RD/WR low CC t14 � 9

RD/WR high CC t15 3 �

BC(3:0) low CC t16 � 9

BC(3:0) high CC t17 3 �

D(15:0) output valid CC t18 � 9

D(15:0) output hold CC t19 3 �

CKE output valid1)

1) Not depicted in the read and write access timing figures below.

CC t22 � 7

CKE output hold1) CC t23 2 �

D(15:0) input hold SR t21 3 �

D(15:0) input setup to SDCLKO low-to-high 
transition

SR t20 4 �

Subject to Agreement on the Use of Product Information
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4 Package and Reliability
The XMC4500 is a member of the XMC4000 Family of microcontrollers. It is also
compatible to a certain extent with members of similar families or subfamilies.

Each package is optimized for the device it houses. Therefore, there may be slight
differences between packages of the same pin-count but for different device types. In
particular, the size of the Exposed Die Pad may vary.

If different device types are considered or planned for an application, it must be ensured
that the board layout fits all packages under consideration.

4.1 Package Parameters

Table 64 provides the thermal characteristics of the packages used in XMC4500.

Note: For electrical reasons, it is required to connect the exposed pad to the board
ground VSS, independent of EMC and thermal requirements.

4.1.1 Thermal Considerations

When operating the XMC4500 in a system, the total heat generated in the chip must be
dissipated to the ambient environment to prevent overheating and the resulting thermal
damage.

The maximum heat that can be dissipated depends on the package and its integration
into the target board. The “Thermal resistance R�4JA” quantifies these parameters. The

Table 64 Thermal Characteristics of the Packages

Parameter Symbol Limit Values Unit Package Types

 Min. Max.

Exposed Die Pad 
Dimensions (including U-
Groove where applicable)

Ex �u Ey
CC

- 6.5 �u6.5 mm PG-LQFP-144-18

- 6.5 �u6.5 mm PG-LQFP-144-24

- 7.0 �u7.0 mm PG-LQFP-100-11

- 7.0 �u7.0 mm PG-LQFP-100-25

Thermal resistance 
Junction-Ambient
TJ �d150 °C

R�4JA
CC

- 40.5 K/W PG-LFBGA-144-10

- 22.4 K/W PG-LQFP-144-181)

1) Device mounted on a 4-layer JEDEC board (JESD 51-7) with thermal vias; exposed pad soldered.

- 19.5 K/W PG-LQFP-144-241)

- 23.0 K/W PG-LQFP-100-111)

- 21.0 K/W PG-LQFP-100-251)
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Figure 57 PG-LQFP-100-11 (Plastic Green Low Profile Quad Flat Package)

Table 66 Differences PG-LQFP-100-11 to PG-LQFP-100-24

Change PG-LQFP-100-11 PG-LQFP-100-25

Thermal Resistance
Junction Ambient (R�4JA)

23.0 K/W 19.5 K/W

Lead Width 0.22±0.05 mm 0.2+0.07
-0.03 mm

Lead Thickness 0.15+0.05
-0.06 mm 0.127+0.073

-0.037 mm

Exposed Die Pad outer 
dimensions

7.0 mm �u7.0 mm 7.0 mm �u7.0 mm

Exposed Die Pad U-
Groove inner dimensions

n.a. 6.2 mm �u6.2 mm

1) Does not include plastic or metal protrusion of 0.25 max. per side
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