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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 Active

Core Processor AVR

Core Size 32-Bit Single-Core

Speed 66MHz

Connectivity CANbus, Ethernet, I²C, IrDA, LINbus, SPI, UART/USART, USB

Peripherals Brown-out Detect/Reset, DMA, I²S, POR, PWM, WDT

Number of I/O 81

Program Memory Size 256KB (256K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 64K x 8

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

Data Converters A/D 16x12b; D/A 4x12b

Oscillator Type Internal

Operating Temperature -40°C ~ 125°C (TA)

Mounting Type Surface Mount

Package / Case 100-TQFP

Supplier Device Package 100-TQFP (14x14)

Purchase URL https://www.e-xfl.com/product-detail/microchip-technology/at32uc3c1256c-azt

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/at32uc3c1256c-azt-4435875
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers


5
9166DS–AVR-01/12

AT32UC3C

2. Overview

2.1 Block diagram

Figure 2-1. Block diagram
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Figure 3-3. LQFP144 Pinout
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3.2 Peripheral Multiplexing on I/O lines

3.2.1 Multiplexed Signals

Each GPIO line can be assigned to one of the peripheral functions. The following table
describes the peripheral signals multiplexed to the GPIO lines.

Table 3-1. GPIO Controller Function Multiplexing

TQFP

/

QFN

64

TQFP

100

LQFP

144 PIN

G 

P

I   
O Supply

Pin 
Type

(1)

GPIO function

A B C D E F

1 1 1 PA00 0 VDDIO1 x1/x2
CANIF - 

TXLINE[1]

2 2 2 PA01 1
VDDIO1

x1/x2
CANIF - 

RXLINE[1]

PEVC - 
PAD_EVT

[0]

3 3 3 PA02 2
VDDIO1

x1/x2
SCIF - 

GCLK[0]

PEVC - 
PAD_EVT

[1]

4 4 4 PA03 3
VDDIO1

x1/x2
SCIF - 

GCLK[1]
EIC - 

EXTINT[1]

7 10 21 PA04 4 VDDANA x1/x2 ADCIN0 USBC - ID
ACIFA0 - 
ACAOUT

8 11 22 PA05 5 VDDANA x1/x2 ADCIN1
USBC - 
VBOF

ACIFA0 - 
ACBOUT

9 12 23 PA06 6 VDDANA x1/x2 ADCIN2 AC1AP1

PEVC - 
PAD_EVT

[2]

10 13 24 PA07 7 VDDANA x1/x2 ADCIN3 AC1AN1

PEVC - 
PAD_EVT

[3]

11 14 25 PA08 8 VDDANA x1/x2 ADCIN4 AC1BP1
EIC - 

EXTINT[2]

12 15 26 PA09 9 VDDANA x1/x2 ADCIN5 AC1BN1

16 27 PA10 10 VDDANA x1/x2 ADCIN6
EIC - 

EXTINT[4]

PEVC - 
PAD_EVT

[13]

17 28 PA11 11 VDDANA x1/x2 ADCIN7 ADCREF1

PEVC - 
PAD_EVT

[14]

18 29 PA12 12 VDDANA x1/x2 AC1AP0
SPI0 - 

NPCS[0]
AC1AP0 or

DAC1A

19 30 PA13 13 VDDANA x1/x2 AC1AN0
SPI0 - 

NPCS[1] ADCIN15

20 31 PA14 14 VDDANA x1/x2 AC1BP0
SPI1 - 

NPCS[0]

21 32 PA15 15 VDDANA x1/x2 AC1BN0
SPI1 - 

NPCS[1]
AC1BN0 or

DAC1B

13 22 33 PA16 16 VDDANA x1/x2 ADCREF0 DACREF

14 23 34
ADC

REFP

15 24 35
ADC

REFN
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single cycle. Load and store instructions have several different formats in order to reduce code
size and speed up execution.

The register file is organized as sixteen 32-bit registers and includes the Program Counter, the
Link Register, and the Stack Pointer. In addition, register R12 is designed to hold return values
from function calls and is used implicitly by some instructions.

4.3 The AVR32UC CPU
The AVR32UC CPU targets low- and medium-performance applications, and provides an
advanced On-Chip Debug (OCD) system, no caches, and a Memory Protection Unit (MPU). A
hardware Floating Point Unit (FPU) is also provided through the coprocessor instruction space.
Java acceleration hardware is not implemented.

AVR32UC provides three memory interfaces, one High Speed Bus master for instruction fetch,
one High Speed Bus master for data access, and one High Speed Bus slave interface allowing
other bus masters to access data RAMs internal to the CPU. Keeping data RAMs internal to the
CPU allows fast access to the RAMs, reduces latency, and guarantees deterministic timing.
Also, power consumption is reduced by not needing a full High Speed Bus access for memory
accesses. A dedicated data RAM interface is provided for communicating with the internal data
RAMs.

A local bus interface is provided for connecting the CPU to device-specific high-speed systems,
such as floating-point units and I/O controller ports. This local bus has to be enabled by writing a
one to the LOCEN bit in the CPUCR system register. The local bus is able to transfer data
between the CPU and the local bus slave in a single clock cycle. The local bus has a dedicated
memory range allocated to it, and data transfers are performed using regular load and store
instructions. Details on which devices that are mapped into the local bus space is given in the
CPU Local Bus section in the Memories chapter. 

Figure 4-1 on page 27 displays the contents of AVR32UC.
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5.4 CPU Local Bus Mapping
Some of the registers in the GPIO module are mapped onto the CPU local bus, in addition to
being mapped on the Peripheral Bus. These registers can therefore be reached both by
accesses on the Peripheral Bus, and by accesses on the local bus.

Mapping these registers on the local bus allows cycle-deterministic toggling of GPIO pins since
the CPU and GPIO are the only modules connected to this bus. Also, since the local bus runs at
CPU speed, one write or read operation can be performed per clock cycle to the local bus-
mapped GPIO registers.

The following GPIO registers are mapped on the local bus:

0xFFFF6000
ACIFA0 Analog Comparators Interface - ACIFA0

0xFFFF6400
ACIFA1 Analog Comparators Interface - ACIFA1

0xFFFF6800
DACIFB0 DAC interface - DACIFB0

0xFFFF6C00
DACIFB1 DAC interface - DACIFB1

0xFFFF7000
AW aWire - AW

Table 5-3. Peripheral Address Mapping

Table 5-4. Local bus mapped GPIO registers

Port Register Mode
Local Bus 
Address Access

A Output Driver Enable Register (ODER) WRITE 0x40000040 Write-only

SET 0x40000044 Write-only

CLEAR 0x40000048 Write-only

TOGGLE 0x4000004C Write-only

Output Value Register (OVR) WRITE 0x40000050 Write-only

SET 0x40000054 Write-only

CLEAR 0x40000058 Write-only

TOGGLE 0x4000005C Write-only

Pin Value Register (PVR) - 0x40000060 Read-only
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B Output Driver Enable Register (ODER) WRITE 0x40000140 Write-only

SET 0x40000144 Write-only

CLEAR 0x40000148 Write-only

TOGGLE 0x4000014C Write-only

Output Value Register (OVR) WRITE 0x40000150 Write-only

SET 0x40000154 Write-only

CLEAR 0x40000158 Write-only

TOGGLE 0x4000015C Write-only

Pin Value Register (PVR) - 0x40000160 Read-only

C Output Driver Enable Register (ODER) WRITE 0x40000240 Write-only

SET 0x40000244 Write-only

CLEAR 0x40000248 Write-only

TOGGLE 0x4000024C Write-only

Output Value Register (OVR) WRITE 0x40000250 Write-only

SET 0x40000254 Write-only

CLEAR 0x40000258 Write-only

TOGGLE 0x4000025C Write-only

Pin Value Register (PVR) - 0x40000260 Read-only

D Output Driver Enable Register (ODER) WRITE 0x40000340 Write-only

SET 0x40000344 Write-only

CLEAR 0x40000348 Write-only

TOGGLE 0x4000034C Write-only

Output Value Register (OVR) WRITE 0x40000350 Write-only

SET 0x40000354 Write-only

CLEAR 0x40000358 Write-only

TOGGLE 0x4000035C Write-only

Pin Value Register (PVR) - 0x40000360 Read-only

Table 5-4. Local bus mapped GPIO registers

Port Register Mode
Local Bus 
Address Access
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7. Electrical Characteristics

7.1 Absolute Maximum Ratings*

Notes: 1. VVDD corresponds to either VVDDIO1, VVDDIO2, VVDDIO3, or VVDDANA, depending on the supply for the pin. Refer to Section 3-1 
on page 11 for details.

7.2 Supply Characteristics

The following characteristics are applicable to the operating temperature range: TA = -40°C to 125°C, unless otherwise
specified and are valid for a junction temperature up to TJ = 145°C. Please refer to Section 6. ”Supply and Startup Consid-
erations” on page 45. 

Operating temperature................................... -40°C to +125°C *NOTICE: Stresses beyond those listed under “Absolute 
Maximum Ratings” may cause permanent dam-
age to the device. This is a stress rating only and 
functional operation of the device at these or 
other conditions beyond those indicated in the 
operational sections of this specification is not 
implied. Exposure to absolute maximum rating 
conditions for extended periods may affect 
device reliability.

Storage temperature...................................... -60°C to +150°C

Voltage on any pin except DM/DP/VBUS
with respect to ground ............................ -0.3V to VVDD

(1)+0.3V

Voltage on DM/DP with respect to ground.........-0.3V to +3.6V

Voltage on VBUS with respect to ground...........-0.3V to +5.5V

Maximum operating voltage (VDDIN_5) ........................... 5.5V

Maximum operating voltage (VDDIO1, VDDIO2, VDDIO3, 
VDDANA).......................................................................... 5.5V

Maximum operating voltage (VDDIN_33) ......................... 3.6V

Total DC output current on all I/O pins- VDDIO1 ........... 40 mA

Total DC output current on all I/O pins- VDDIO2 ........... 40 mA

Total DC output current on all I/O pins- VDDIO3 ........... 40 mA

Total DC output current on all I/O pins- VDDANA.......... 40 mA

Table 7-1. Supply Characteristics

Symbol Parameter Condition

Voltage

Min Max Unit

VVDDIN_5 DC supply internal regulators
3V range 3.0 3.6

V
5V range 4.5 5.5

VVDDIN_33 DC supply USB I/O only in 3V range 3.0 3.6 V

VVDDANA
DC supply peripheral I/O and 
analog part

3V range 3.0 3.6
V

5V range 4.5 5.5

VVDDIO1

VVDDIO2

VVDDIO2

DC supply peripheral I/O

3V range 3.0 3.6

V
5V range 4.5 5.5
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Figure 7-1. Measurement Schematic

7.4.1 Peripheral Power Consumption
The values in Table 7-5 are measured values of power consumption under the following
conditions.

• Operating conditions core supply (Figure 7-1)

– VVDDIN_5 = VDDIN_33 = 3.3V

– VVDDCORE = 1.85V , supplied by the internal regulator

– VVDDIO1 = VVDDIO2 = VVDDIO3 = 3.3V

– VVDDANA = 3.3V

– Internal 3.3V regulator is off.

• TA = 25°C

• I/Os are configured as inputs, with internal pull-up enabled.

• Oscillators

– OSC0/1 (crystal oscillator) stopped

– OSC32K (32KHz crystal oscillator) stopped

– PLL0 running

Amp

VDDANA

VDDIO

VDDIN_5

VDDCORE

GNDCORE

GNDPLL

VDDIN_33
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7.6 Oscillator Characteristics

7.6.1 Oscillator (OSC0 and OSC1) Characteristics

7.6.1.1 Digital Clock Characteristics

The following table describes the characteristics for the oscillator when a digital clock is applied
on XIN0 or XIN1.

7.6.1.2 Crystal Oscillator Characteristics

The following table describes the characteristics for the oscillator when a crystal is connected
between XIN and XOUT as shown in Figure 7-2. The user must choose a crystal oscillator
where the crystal load capacitance CL is within the range given in the table. The exact value of CL

can be found in the crystal datasheet. The capacitance of the external capacitors (CLEXT) can
then be computed as follows:

where CPCB is the capacitance of the PCB and Ci is the internal equivalent load capacitance.

Figure 7-2. Oscillator Connection

Table 7-7. Digital Clock Characteristics

Symbol Parameter Conditions Min Typ Max Units

fCPXIN XIN clock frequency 50 MHz

tCPXIN XIN clock period 20 ns

tCHXIN XIN clock high half-priod 0.4 x tCPXIN 0.6 x tCPXIN ns

tCLXIN XIN clock low half-priod 0.4 x tCPXIN 0.6 x tCPXIN ns

CIN XIN input capacitance 2 pF

CLEXT 2 CL Ci–( ) CPCB–=

XIN

XOUT
CLEXT

CLEXT

Ci

CL

UC3C
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7.7 Flash Characteristics

Table 7-15 gives the device maximum operating frequency depending on the number of flash
wait states. The FSW bit in the FLASHC FSR register controls the number of wait states used
when accessing the flash memory.

Table 7-15. Maximum Operating Frequency

Flash Wait States Read Mode Maximum Operating Frequency

0 1 cycle 25MHz

1 2 cycles 50MHz

Table 7-16. Flash Characteristics

Symbol Parameter Conditions Min Typ Max Unit

tFPP Page programming time

fCLK_HSB = 50MHz

17

ms

tFPE Page erase time 17

tFFP Fuse programming time 1.3

tFEA Full chip erase time (EA) 18.3

tFCE JTAG chip erase time (CHIP_ERASE) fCLK_HSB = 115kHz 640

Table 7-17. Flash Endurance and Data Retention

Symbol Parameter Conditions Min Typ Max Unit

NFARRAY Array endurance (write/page) 10k cycles

NFFUSE General Purpose fuses endurance (write/bit) 500 cycles

tRET Data retention 15 years
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7.8.4 3.3V Brown Out Detector (BOD33) Characteristics

The values in Table 7-23 describe the values of the BOD33.LEVEL field in the SCIF module. 

7.8.5 5V Brown Out Detector (BOD50) Characteristics

The values in Table 7-25 describe the values of the BOD50.LEVEL field in the SCIF module. 

Table 7-23. BOD33.LEVEL Values

BOD33.LEVEL Value Parameter Min Max Units

17 2.27 2.52

V

22 2.36 2.61

27 2.45 2.71

31 threshold at power-up sequence 2.52 2.79

33 2.56 2.83

39 2.67 2.95

44 2.76 3.05

49 2.85 3.15

53 2.91 3.23

60 3.05 3.37

Table 7-25. BOD50.LEVEL Values

BOD50.LEVEL Value Parameter Min Max Units

16 3.28 3.61

V

25 3.52 3.87

35 3.78 4.17

44 4.02 4.43

53 4.25 4.69

61 4.47 4.92
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Note: 1. The measures are done without any I/O activity on VDDANA/GNDANA power domain.

Note: 1. The measures are done without any I/O activity on VDDANA/GNDANA power domain

Table 7-34. ADC and S/H Transfer Characteristics 12-bit Resolution Mode and S/H gain = 1(1)

Symbol Parameter Conditions Min Typ Max Units

RES Resolution Differential mode,

VVDDANA = 3V,

VADCREF0 = 1V,
ADCFIA.SEQCFGn.SRES = 0,

S/H gain = 1

(Fadc = 1.2MHz)

12 Bit

INL Integral Non-Linearity 6 LSB

DNL Differential Non-Linearity 5 LSB

Offset error -10 10 mV

Gain error -30 30 mV

RES Resolution Differential mode,
VVDDANA = 5V,

VADCREF0 = 3V,

ADCFIA.SEQCFGn.SRES = 0,
S/H gain = 1

(Fadc = 1.5MHz)

12 Bit

INL Integral Non-Linearity 6 LSB

DNL Differential Non-Linearity 4 LSB

Offset error -15 15 mV

Gain error -30 30 mV

Table 7-35. ADC and S/H Transfer Characteristics 12-bit Resolution Mode and S/H gain from 1 to 8(1)

Symbol Parameter Conditions Min Typ Max Units

RES Resolution Differential mode,

VVDDANA = 3V,

VADCREF0 = 1V,
ADCFIA.SEQCFGn.SRES = 0,

S/H gain from 1 to 8

(Fadc = 1.2MHz)

12 Bit

INL Integral Non-Linearity 30 LSB

DNL Differential Non-Linearity 30 LSB

Offset error -10 10 mV

Gain error -25 25 mV

RES Resolution Differential mode,
VVDDANA = 5V,

VADCREF0 = 3V,

ADCFIA.SEQCFGn.SRES = 0,
S/H gain from 1 to 8

(Fadc = 1.5MHz)

12 Bit

INL Integral Non-Linearity 10 LSB

DNL Differential Non-Linearity 15 LSB

Offset error -20 20 mV

Gain error -30 30 mV

Table 7-36. ADC and S/H Transfer Characteristics 10-bit Resolution Mode and S/H gain from 1 to 16(1)

Symbol Parameter Conditions Min Typ Max Units

RES Resolution Differential mode,

VVDDANA = 3V,
VADCREF0 = 1V,

ADCFIA.SEQCFGn.SRES = 1,

S/H gain from 1 to 16

(Fadc = 1.5MHz)

10 Bit

INL Integral Non-Linearity 4 LSB

DNL Differential Non-Linearity 4 LSB

Offset error -15 15 mV

Gain error -25 25 mV
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Figure 7-5. Startup and Reset Time

7.9.2 RESET_N characteristics

Internal 
Reset Decoding Stage

Startup Time 
from reset 
Release

Reset Time

VDDIN_5, VDDIN_33

VDDCORE

BOD18 threshold at power-up

Voltage

Time

BOD33 threshold at power-up

Table 7-45. RESET_N Clock Waveform Parameters
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