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Embedded - Microcontrollers - Application
Specific: Tailored Solutions for Precision and
Performance

Embedded - Microcontrollers - Application Specific
represents a category of microcontrollers designed with
unique features and capabilities tailored to specific
application needs. Unlike general-purpose
microcontrollers, application-specific microcontrollers are
optimized for particular tasks, offering enhanced
performance, efficiency, and functionality to meet the
demands of specialized applications.

What Are Embedded - Microcontrollers -
Application Specific?

Application-specific microcontrollers are engineered to
excel in particular roles or environments, making them
ideal for applications where general-purpose
microcontrollers might fall short. These microcontrollers
integrate custom features and peripherals that align with
the specific requirements of an application, such as
specialized communication protocols, real-time processing
capabilities, or unique power management needs. By
focusing on particular use cases, they provide solutions
that are both efficient and effective, reducing the need for
additional components and simplifying system design.

Applications of Embedded - Microcontrollers
- Application Specific

The versatility of application-specific microcontrollers
enables their use across a wide range of industries and
applications. In automotive systems, these
microcontrollers are used for tasks like engine control,
advanced driver assistance systems (ADAS), and in-vehicle
communication. In industrial automation, they control
machinery, manage data acquisition, and handle complex
sensor interfacing. Consumer electronics benefit from
these microcontrollers in applications such as smart home
devices, wearable technology, and advanced audio
equipment. Additionally, in medical devices, they provide
precise control for diagnostic and therapeutic equipment,
ensuring reliability and accuracy in critical situations.

Common Subcategories

Within the Embedded - Microcontrollers - Application
Specific category, several subcategories address different
application needs. Automotive Microcontrollers are
designed to meet stringent automotive standards and
provide robust performance in harsh conditions.
Industrial Microcontrollers offer features tailored for
automation, including real-time processing and robust I/O
capabilities. Consumer Electronics Microcontrollers
are optimized for low power consumption and integration
with various sensors and communication modules.
Medical Microcontrollers emphasize reliability,
precision, and compliance with medical device standards.

Details

Product Status Obsolete

Applications USB Microcontroller

Core Processor AVR

Program Memory Type SRAM (24kB)

Controller Series AT43USB

RAM Size 1K x 8

Interface SPI, 3-Wire Serial

Number of I/O 27

Voltage - Supply 4.4V ~ 5.25V

Operating Temperature 0°C ~ 70°C

Mounting Type Surface Mount

Package / Case 64-LQFP

Supplier Device Package 64-LQFP (10x10)
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Full Speed
USB
Microcontroller
with Embedded
Hub, ADC and
PWM

AT43USB355

Summary

Rev. 2603BS–USB–01/02
Features
• AVR® Microcontroller-based USB Hub and Function Controller
• Fully Programmable USB 1.1 Hub with 2 External and 1 Attached Downstream Ports
• Full Speed USB Function with 4 Endpoints
• High-performance and Low-power AVR RISC Microcontroller
• 120 Powerful Instructions – Most with 83 ns Execution Cycle Times
• 24K Bytes Program Memory in Masked ROM or Downloadable SRAM
• 1K Byte Internal SRAM
• 32 x 8 General Purpose Working Registers
• 27 Programmable I/O Port Pins
• 12 Channels 10-bit A-to-D Converter
• Programmable SPI Serial Interface
• One 8-bit Timer Counter with Separate Pre-scaler
• One 16-bit Timer Counter with Separate Pre-scaler and Two PWM
• External and Internal Interrupt Sources
• Programmable Watchdog Timer
• Low-power Idle and Power-down Modes
• 6 MHz Crystal Oscillator with PLL
• 5V Operation with On-chip 3.3V Regulators
• 64-lead LQFP Package
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Overview The Atmel AT43USB355 is a full speed USB AVR-based microcontroller with a USB 1.1 com-
pliant embedded hub especially suitable for use in game controllers. The USB hub has 3
downstream ports, one of which is permanently attached to the USB function. The USB func-
tion controller has its own device address and endpoints. In game controller applications, the
two external downstream USB ports can be used to connect other devices such as head-
phones sets for voice commands of games, Flash memory modules, or any other USB device.

The A-to-D converters have a minimum conversion time of 12 µs that together with the 12-
input channel should cover even the most demanding game controllers such as gamepads,
joysticks and racing wheels. The two PWM outputs can be programmed for 8-, 9- or 10-bit res-
olution for applications requiring force feedback. The 27 general-purpose programmable I/O
pins provide generous inputs for the various buttons and switches and LED indicators that are
being used in increasing numbers in today’s game controllers.

The USB hardware block consists of a USB transceiver, SIE, hub repeater, endpoint control-
lers, and an interface to the microcontroller. The USB hardware of the AT43USB355 supports
the physical and link layers of the USB protocol while the transaction layer and hub controller
functions must be implemented in the microcontroller’s firmware. If the application does not
require a hub, it can be disabled. The AVR architecture was developed to be programmed in C
efficiently and without loss in performance.

There are two versions of the chip. The AT43USB355E has a SRAM program memory that is
automatically loaded from an external serial Flash/EEPROM during power on reset. The
AT43USB355M stores its firmware in a masked ROM. The two versions are pin and function
compatible.

Development
Support

The AT43USB355 uses the same program and development tools as the Atmel AVR micro-
controllers including: C compilers, macro assemblers, program debuggers/simulators, in-
circuit emulators. A development kit is also available including firmware source code for the
most common USB applications.
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AT43USB355
Packaging Information

64AA – LQFP

  2325 Orchard Parkway
  San Jose, CA  95131

TITLE DRAWING NO.

R

REV.  
64AA, 64-lead, Low-profile (1.4 mm) Plastic Quad Flat 
Package (LQFP)

A64AA

0.50(0.020) BSC

PIN 1 ID

0.20(0.008)
0.09(0.003)

 0˚~7˚     

0.15(0.006)
0.05(0.002)

0.75(0.030)
0.45(0.018)

1.60(0.063) MAX

10.10(0.397)
9.90(0.389) SQ

SQ

0.27(0.011)
0.17(0.007)

12.25(0.492)
11.75(0.463)

PIN 1

 
Dimensions in Millimeters and (Inches)
Controlling Dimensions: Millimeters
JEDEC STANDARD MS-026 ACB

REV. A     1/15/2002
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