
Microchip Technology - AT32UC3C2256C-Z2ZR Datasheet

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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Figure 3-2. TQFP100 Pinout
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72 97 PC24 88 VDDIO3 x1/x2
QDEC1 - 

QEPA
CANIF - 

TXLINE[1]
EBI - 

DATA[5]

PEVC - 
PAD_EVT

[4]

98 PC25 89 VDDIO3 x1/x2
TC1 - 
CLK2

EBI - 
DATA[6]

SCIF - 
GCLK[0]

USART4 - 
TXD

99 PC26 90 VDDIO3 x1/x2
QDEC1 - 

QEPI TC1 - B2
EBI - 

DATA[7]
SCIF - 

GCLK[1]
USART4 - 

RXD

100 PC27 91 VDDIO3 x1/x2 TC1 - A2
EBI - 

DATA[8]
EIC - 

EXTINT[0]
USART4 - 

CTS

101 PC28 92 VDDIO3 x1/x2
SPI1 - 

NPCS[3]
TC1 - 
CLK1

EBI - 
DATA[9]

USART4 - 
RTS

102 PC29 93 VDDIO3 x1/x2
SPI0 - 

NPCS[1] TC1 - B1
EBI - 

DATA[10]

105 PC30 94 VDDIO3 x1/x2
SPI0 - 

NPCS[2] TC1 - A1
EBI - 

DATA[11]

73 106 PC31 95 VDDIO3 x1/x2
SPI0 - 

NPCS[3] TC1 - B0
EBI - 

DATA[12]

PEVC - 
PAD_EVT

[5]
USART4 - 

CLK

47 74 107 PD00 96 VDDIO3 x1/x2
SPI0 - 
MOSI

TC1 - 
CLK0

EBI - 
DATA[13]

QDEC0 - 
QEPI

USART0 - 
TXD

48 75 108 PD01 97 VDDIO3 x1/x2
SPI0 - 
MISO TC1 - A0

EBI - 
DATA[14]

TC0 - 
CLK1

USART0 - 
RXD

49 76 109 PD02 98 VDDIO3 x2/x4
SPI0 - 
SCK

TC0 - 
CLK2

EBI - 
DATA[15]

QDEC0 - 
QEPA

50 77 110 PD03 99 VDDIO3 x1/x2
SPI0 - 

NPCS[0] TC0 - B2
EBI - 

ADDR[0]
QDEC0 - 

QEPB

111 PD04 100 VDDIO3 x1/x2
SPI0 - 
MOSI

EBI - 
ADDR[1]

112 PD05 101 VDDIO3 x1/x2
SPI0 - 
MISO

EBI - 
ADDR[2]

113 PD06 102 VDDIO3 x2/x4
SPI0 - 
SCK

EBI - 
ADDR[3]

78 114 PD07 103 VDDIO3 x1/x2
USART1 - 

DTR
EIC - 

EXTINT[5]
EBI - 

ADDR[4]
QDEC0 - 

QEPI
USART4 - 

TXD

79 115 PD08 104 VDDIO3 x1/x2
USART1 - 

DSR
EIC - 

EXTINT[6]
EBI - 

ADDR[5]
TC1 - 
CLK2

USART4 - 
RXD

80 116 PD09 105 VDDIO3 x1/x2
USART1 - 

DCD
CANIF - 

RXLINE[0]
EBI - 

ADDR[6]
QDEC0 - 

QEPA
USART4 - 

CTS

81 117 PD10 106 VDDIO3 x1/x2
USART1 - 

RI
CANIF - 

TXLINE[0]
EBI - 

ADDR[7]
QDEC0 - 

QEPB
USART4 - 

RTS

53 84 120 PD11 107 VDDIO3 x1/x2
USART1 - 

TXD USBC - ID
EBI - 

ADDR[8]

PEVC - 
PAD_EVT

[6]
MACB - 
TXD[0]

54 85 121 PD12 108 VDDIO3 x1/x2
USART1 - 

RXD
USBC - 
VBOF

EBI - 
ADDR[9]

PEVC - 
PAD_EVT

[7]
MACB - 
TXD[1]

55 86 122 PD13 109 VDDIO3 x2/x4
USART1 - 

CTS
USART1 - 

CLK
EBI - 

SDCK

PEVC - 
PAD_EVT

[8]
MACB - 
RXD[0]

56 87 123 PD14 110 VDDIO3 x1/x2
USART1 - 

RTS
EIC - 

EXTINT[7]
EBI - 

ADDR[10]

PEVC - 
PAD_EVT

[9]
MACB - 
RXD[1]

Table 3-1. GPIO Controller Function Multiplexing

TQFP

/

QFN

64

TQFP
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LQFP
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P
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Pin 
Type

(1)

GPIO function

A B C D E F
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Note: 1. Pin type x1 is pin with drive strength of x1. Pin type x1/x2 is pin with programmable drive strength of x1 or x2. Pin type x2/x4 
is pin with programmable drive strength of x2 or x4. The drive strength is programmable through ODCR0, ODCR0S, 
ODCR0C, ODCR0T registers of GPIO. Refer to ”Electrical Characteristics” on page 49 for a description of the electrical 
properties of the pin types used.

See Section 3.3 for a description of the various peripheral signals.

124 PD15 111 VDDIO3 x1/x2 TC0 - A0
USART3 - 

TXD
EBI - 

ADDR[11]

125 PD16 112 VDDIO3 x1/x2 TC0 - B0
USART3 - 

RXD
EBI - 

ADDR[12]

126 PD17 113 VDDIO3 x1/x2 TC0 - A1
USART3 - 

CTS
EBI - 

ADDR[13]
USART3 - 

CLK

127 PD18 114 VDDIO3 x1/x2 TC0 - B1
USART3 - 

RTS
EBI - 

ADDR[14]

128 PD19 115 VDDIO3 x1/x2 TC0 - A2
EBI - 

ADDR[15]

129 PD20 116 VDDIO3 x1/x2 TC0 - B2
EBI - 

ADDR[16]

57 88 130 PD21 117 VDDIO3 x1/x2
USART3 - 

TXD
EIC - 

EXTINT[0]
EBI - 

ADDR[17]
QDEC1 - 

QEPI

89 131 PD22 118 VDDIO1 x1/x2
USART3 - 

RXD TC0 - A2
EBI - 

ADDR[18]
SCIF - 

GCLK[0]

90 132 PD23 119 VDDIO1 x1/x2
USART3 - 

CTS
USART3 - 

CLK
EBI - 

ADDR[19]
QDEC1 - 

QEPA

91 133 PD24 120 VDDIO1 x1/x2
USART3 - 

RTS
EIC - 

EXTINT[8]
EBI - 

NWE1
QDEC1 - 

QEPB

134 PD25 121 VDDIO1 x1/x2
TC0 - 
CLK0 USBC - ID

EBI - 
NWE0

USART4 - 
CLK

135 PD26 122 VDDIO1 x1/x2
TC0 - 
CLK1

USBC - 
VBOF EBI - NRD

58 92 136 PD27 123 VDDIO1 x1/x2
USART0 - 

TXD
CANIF - 

RXLINE[0]
EBI - 

NCS[1] TC0 - A0
MACB - 
RX_ER

59 93 137 PD28 124 VDDIO1 x1/x2
USART0 - 

RXD
CANIF - 

TXLINE[0]
EBI - 

NCS[2] TC0 - B0
MACB - 
RX_DV

60 94 138 PD29 125 VDDIO1 x1/x2
USART0 - 

CTS
EIC - 

EXTINT[6]
USART0 - 

CLK
TC0 - 
CLK0

MACB - 
TX_CLK

61 95 139 PD30 126 VDDIO1 x1/x2
USART0 - 

RTS
EIC - 

EXTINT[3]
EBI - 

NWAIT TC0 - A1
MACB - 
TX_EN

Table 3-1. GPIO Controller Function Multiplexing
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SDCK SDRAM Clock Output

SDCKE SDRAM Clock Enable Output

SDWE SDRAM Write Enable Output Low

External Interrupt Controller - EIC

EXTINT[8:1] External Interrupt Pins Input

NMI_N = EXTINT[0] Non-Maskable Interrupt Pin Input Low

General Purpose Input/Output - GPIOA, GPIOB, GPIOC, GPIOD

PA[29:19] - PA[16:0] Parallel I/O Controller GPIOA I/O

PB[31:0] Parallel I/O Controller GPIOB I/O

PC[31:0] Parallel I/O Controller GPIOC I/O

PD[30:0] Parallel I/O Controller GPIOD I/O

Inter-IC Sound (I2S) Controller - IISC

IMCK I2S Master Clock Output

ISCK I2S Serial Clock I/O

ISDI I2S Serial Data In Input

ISDO I2S Serial Data Out Output

IWS I2S Word Select I/O

JTAG

TCK Test Clock Input

TDI Test Data In Input

TDO Test Data Out Output

TMS Test Mode Select Input

Ethernet MAC - MACB

COL Collision Detect Input

CRS Carrier Sense and Data Valid Input

MDC Management Data Clock Output

MDIO Management Data Input/Output I/O

RXD[3:0] Receive Data Input

Table 3-7. Signal Description List

Signal Name Function Type
Active 
Level Comments
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4.4 Programming Model

4.4.1 Register File Configuration
The AVR32UC register file is shown below.

Figure 4-3. The AVR32UC Register File

4.4.2 Status Register Configuration
The Status Register (SR) is split into two halfwords, one upper and one lower, see Figure 4-4
and Figure 4-5. The lower word contains the C, Z, N, V, and Q condition code flags and the R, T,
and L bits, while the upper halfword contains information about the mode and state the proces-
sor executes in. Refer to the AVR32 Architecture Manual for details.

Figure 4-4. The Status Register High Halfword
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than the oldest instruction. An instruction B is younger than an instruction A if it was sent down
the pipeline later than A.

The addresses and priority of simultaneous events are shown in Table 4-4 on page 38. Some of
the exceptions are unused in AVR32UC since it has no MMU, coprocessor interface, or floating-
point unit.
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0xFFFD1000
MDMA Memory DMA - MDMA

0xFFFD1400
USART1

Universal Synchronous/Asynchronous 
Receiver/Transmitter - USART1

0xFFFD1800
SPI0 Serial Peripheral Interface - SPI0

0xFFFD1C00
CANIF Control Area Network interface - CANIF

0xFFFD2000
TC0 Timer/Counter - TC0

0xFFFD2400
ADCIFA

ADC controller interface with Touch Screen functionality 
- ADCIFA

0xFFFD2800
USART4

Universal Synchronous/Asynchronous 
Receiver/Transmitter - USART4

0xFFFD2C00
TWIM2 Two-wire Master Interface - TWIM2

0xFFFD3000
TWIS2 Two-wire Slave Interface - TWIS2

0xFFFE0000
HFLASHC Flash Controller - HFLASHC

0xFFFE1000
USBC USB 2.0 OTG Interface - USBC

0xFFFE2000
HMATRIX HSB Matrix - HMATRIX

0xFFFE2400
SAU Secure Access Unit - SAU

0xFFFE2800
SMC Static Memory Controller - SMC

0xFFFE2C00
SDRAMC SDRAM Controller - SDRAMC

0xFFFE3000
MACB Ethernet MAC - MACB

0xFFFF0000
INTC Interrupt controller - INTC

0xFFFF0400
PM Power Manager - PM

0xFFFF0800
SCIF System Control Interface - SCIF

Table 5-3. Peripheral Address Mapping
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0xFFFF0C00
AST Asynchronous Timer - AST

0xFFFF1000
WDT Watchdog Timer - WDT

0xFFFF1400
EIC External Interrupt Controller - EIC

0xFFFF1800
FREQM Frequency Meter - FREQM

0xFFFF2000
GPIO General Purpose Input/Output Controller - GPIO

0xFFFF2800
USART0

Universal Synchronous/Asynchronous 
Receiver/Transmitter - USART0

0xFFFF2C00
USART2

Universal Synchronous/Asynchronous 
Receiver/Transmitter - USART2

0xFFFF3000
USART3

Universal Synchronous/Asynchronous 
Receiver/Transmitter - USART3

0xFFFF3400
SPI1 Serial Peripheral Interface - SPI1

0xFFFF3800
TWIM0 Two-wire Master Interface - TWIM0

0xFFFF3C00
TWIM1 Two-wire Master Interface - TWIM1

0xFFFF4000
TWIS0 Two-wire Slave Interface - TWIS0

0xFFFF4400
TWIS1 Two-wire Slave Interface - TWIS1

0xFFFF4800
IISC Inter-IC Sound (I2S) Controller - IISC

0xFFFF4C00
PWM Pulse Width Modulation Controller - PWM

0xFFFF5000
QDEC0 Quadrature Decoder - QDEC0

0xFFFF5400
QDEC1 Quadrature Decoder - QDEC1

0xFFFF5800
TC1 Timer/Counter - TC1

0xFFFF5C00
PEVC Peripheral Event Controller - PEVC

Table 5-3. Peripheral Address Mapping
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6.2 Startup Considerations
This chapter summarizes the boot sequence of the AT32UC3C. The behavior after power-up is
controlled by the Power Manager. For specific details, refer to the Power Manager chapter. 

6.2.1 Starting of clocks
At power-up, the BOD33 and the BOD18 are enabled. The device will be held in a reset state by
the power-up circuitry, until the VDDIN_33 (resp. VDDCORE) has reached the reset threshold of
the BOD33 (resp BOD18). Refer to the Electrical Characteristics for the BOD thresholds. Once
the power has stabilized, the device will use the System RC Oscillator (RCSYS, 115KHz typical
frequency) as clock source. The BOD18 and BOD33 are kept enabled or are disabled according
to the fuse settings (See the Fuse Setting section in the Flash Controller chapter).

On system start-up, the PLLs are disabled. All clocks to all modules are running. No clocks have
a divided frequency, all parts of the system receive a clock with the same frequency as the inter-
nal RC Oscillator.

6.2.2 Fetching of initial instructions
After reset has been released, the AVR32UC CPU starts fetching instructions from the reset
address, which is 0x8000_0000. This address points to the first address in the internal Flash.

The internal Flash uses VDDIO voltage during read and write operations. It is recommended to
use the BOD33 to monitor this voltage and make sure the VDDIO is above the minimum level
(3.0V).

The code read from the internal Flash is free to configure the system to use for example the
PLLs, to divide the frequency of the clock routed to some of the peripherals, and to gate the
clocks to unused peripherals.
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7.3 Maximum Clock Frequencies

These parameters are given in the following conditions:

• VVDDCORE > 1.85V

• Temperature = -40°C to 125°C 

Note: 1. These values are based on simulation and characterization of other AVR microcontrollers manufactured in the same pro-
cess technology. These values are not covered by test limits in production.

7.4 Power Consumption

The values in Table 7-4 are measured values of power consumption under the following condi-
tions, except where noted:

• Operating conditions core supply (Figure 7-1)

– VVDDIN_5 = VVDDIN_33 = 3.3V

– VVDDCORE = 1.85V, supplied by the internal regulator

– VVDDIO1 = VVDDIO2 = VVDDIO3 = 3.3V

– VVDDANA = 3.3V

Table 7-2. Supply Rise Rates and Order

Symbol Parameter

Rise Rate

Min Max Comment

VVDDIN_5 DC supply internal 3.3V regulator 0.01 V/ms 1.25 V/us

VVDDIN_33 DC supply internal 1.8V regulator 0.01 V/ms 1.25 V/us

VVDDIO1

VVDDIO2

VVDDIO3

DC supply peripheral I/O 0.01 V/ms 1.25 V/us
Rise after or at the same time as 
VDDIN_5, VDDIN_33

VVDDANA
DC supply peripheral I/O and 
analog part

0.01 V/ms 1.25 V/us
Rise after or at the same time as 
VDDIN_5, VDDIN_33

Table 7-3. Clock Frequencies

Symbol Parameter Conditions Min Max Units

fCPU CPU clock frequency 50 MHz

fPBA PBA clock frequency 50 MHz

fPBB PBB clock frequency 50 MHz

fPBC PBC clock frequency 50 MHz

fGCLK0 GCLK0 clock frequency Generic clock for USBC 50(1) MHz

fGCLK1 GCLK1 clock frequency Generic clock for CANIF 66(1) MHz

fGCLK2 GCLK2 clock frequency Generic clock for AST 80(1) MHz

fGCLK4 GCLK4 clock frequency Generic clock for PWM 120(1) MHz

fGCLK11 GCLK11 clock frequency Generic clock for IISC 50(1) MHz
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Note: 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.

2. drive x1 capability pins are: PB00, PB01, PB02, PB03, PB30, PB31, PC02, PC03, PC04, PC05, PC06, PC07 - drive x2 /x4 
capability pins are: PB06, PB21, PB26, PD02, PD06, PD13 - drive x1/x2 capability pins are the remaining PA, PB, PC, PD 
pins. The drive strength is programmable through ODCR0, ODCR0S, ODCR0C, ODCR0T registers of GPIO.

3. These values are based on simulation and characterization of other AVR microcontrollers manufactured in the same pro-
cess technology. These values are not covered by test limits in production.

tRISE Rise time(3)

VVDD = 3.0V

load = 10pF, pin drive x1(2) 8.4

ns

load = 10pF, pin drive x2(2) 3.8

load = 10pF, pin drive x4(2) 2.1

load = 30pF, pin drive x1(2) 17.5

load = 30pF, pin drive x2(2) 8.2

load = 30pF, pin drive x4(2) 4.2

VVDD = 4.5V

load = 10pF, pin drive x1(2) 5.9

load = 10pF, pin drive x2(2) 2.6

load = 10pF, pin drive x4(2) 1.5

load = 30pF, pin drive x1(2) 12.2

load = 30pF, pin drive x2(2) 5.7

load = 30pF, pin drive x4(2) 3.0

tFALL Fall time(3)

VVDD = 3.0V

load = 10pF, pin drive x1(2) 8.5

ns

load = 10pF, pin drive x2(2) 3.9

load = 10pF, pin drive x4(2) 2.1

load = 30pF, pin drive x1(2) 17.6

load = 30pF, pin drive x2(2) 8.1

load = 30pF, pin drive x4(2) 4.3

VVDD = 4.5V

load = 10pF, pin drive x1(2) 5.9

load = 10pF, pin drive x2(2) 2.7

load = 10pF, pin drive x4(2) 1.5

load = 30pF, pin drive x1(2) 12.2

load = 30pF, pin drive x2(2) 5.7

load = 30pF, pin drive x4(2) 3.0

ILEAK Input leakage current Pull-up resistors disabled 2.0 µA

CIN Input capacitance

PA00-PA29, PB00-PB31, PC00-PC01, 
PC08-PC31, PD00-PD30

7.5
pF

PC02, PC03, PC04, PC05, PC06, PC07 2

Table 7-6. Normal I/O Pin Characteristics(1)

Symbol Parameter Condition Min Typ Max Units
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Notes: 1. Please refer to the SCIF chapter for details.

7.6.2 32KHz Crystal Oscillator (OSC32K) Characteristics

7.6.2.1 Digital Clock Characteristics

The following table describes the characteristics for the oscillator when a digital clock is applied
on XIN32.

7.6.2.2 Crystal Oscillator Characteristics

Figure 7-2 and the equation above also applies to the 32KHz oscillator connection. 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 then be found in the crystal datasheet..

Table 7-8. Crystal Oscillator Characteristics

Symbol Parameter Conditions Min Typ Max Unit

fOUT Crystal oscillator frequency 0.4 20 MHz

Ci Internal equivalent load capacitance 1.7 pF

tSTARTUP Startup time

fOUT = 8MHz 
SCIF.OSCCTRL.GAIN = 1(1) 975 us

fOUT = 16MHz 
SCIF.OSCCTRL.GAIN = 2(1) 1100 us

Table 7-9. Digital 32KHz Clock Characteristics

Symbol Parameter Conditions Min Typ Max Units

fCPXIN XIN32 clock frequency 32.768 5000 KHz

tCPXIN XIN32 clock period 200 ns

tCHXIN XIN32 clock high half-priod 0.4 x tCPXIN 0.6 x tCPXIN ns

tCLXIN XIN32 clock low half-priod 0.4 x tCPXIN 0.6 x tCPXIN ns

CIN XIN32 input capacitance 2 pF

Table 7-10. 32 KHz Crystal Oscillator Characteristics

Symbol Parameter Conditions Min Typ Max Unit

fOUT Crystal oscillator frequency 32 768 Hz

tSTARTUP Startup time RS = 50 kOhm, CL = 12.5pF 2 s

CL Crystal load capacitance 6 15 pF

Ci
Internal equivalent load 
capacitance

1.4 pF
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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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7.8.8 Analog Comparator Characteristics

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

7.8.9 USB Transceiver Characteristics

7.8.9.1 Electrical Characteristics

The USB on-chip buffers comply with the Universal Serial Bus (USB) v2.0 standard. All AC
parameters related to these buffers can be found within the USB 2.0 electrical specifications.

Table 7-41. Analog Comparator Characteristics(1)

Symbol Parameter Conditions Min Typ Max Units

Positive input voltage range 0 VVDDANA V

Negative input voltage range 0 VVDDANA V

VOFFSET Offset
No hysteresis, Low Power mode -36 36 mV

No hysteresis, High Speed mode -21 21 mV

VHYST Hysteresis

Low hysteresis, Low Power mode 7 49
mV

Low hysteresis, High Speed mode 5 39

High hysteresis, Low Power mode 16 113
mV

High hysteresis, High Speed mode 12 76

tDELAY Propagation delay
Low Power mode 3.3

us
High Speed mode 0.102

tSTARTUP Start-up time 20 µs

Table 7-42. VDDANA scaled reference

Symbol Parameter Min Typ Max Units

SCF ACIFA.SCFi.SCF range 0 32

VVDDANA scaled (64 - SCF) * VVDDANA / 65 V

VVDDANA voltage accuracy 4.1 %

Table 7-43. Electrical Parameters

Symbol Parameter Conditions Min. Typ. Max. Unit

REXT
Recommended external USB series 
resistor

In series with each USB pin with 
±5%

39 Ω
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Note: 1. These values are based on simulation and characterization of other AVR microcontrollers manufactured in the same pro-
cess technology. These values are not covered by test limits in production.

Figure 7-17. SMC Signals for NCS Controlled Accesses

Table 7-56. SMC Write Signals with No Hold Settings (NWE Controlled only)(1)

Symbol Parameter Conditions Min Units

SMC37 NWE rising to A2-A25 valid

VVDD = 3.0V,
drive strength of the pads 

set to the lowest,
external capacitor = 40pF

9.1

ns

SMC38 NWE rising to NBS0/A0 valid 7.9

SMC40 NWE rising to A1/NBS2 change 9.1

SMC42 NWE rising to NCS rising 8.7

SMC43 Data Out valid before NWE rising (nwe pulse length - 1) * tCPSMC - 1.5

SMC44 Data Out valid after NWE rising 8.7

SMC45 NWE pulse width nwe pulse length * tCPSMC - 0.1

NRD

NCS

D0 - D15

NWE

A2-A25

A0/A1/NBS[3:0]

SMC34 SMC35SMC10 SMC11

SMC16

SMC15

SMC22SMC21

SMC17

SMC18

SMC14
SMC13
SMC12

SMC18

SMC17

SMC16

SMC15
SMC14
SMC13
SMC12

SMC18

SMC36

SMC16

SMC15
SMC14
SMC13
SMC12
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7.9.9 MACB Characteristics

Note: 1. These values are based on simulation and characterization of other AVR microcontrollers manufactured in the same pro-
cess technology. These values are not covered by test limits in production.

Note: 1. These values are based on simulation and characterization of other AVR microcontrollers manufactured in the same pro-
cess technology. These values are not covered by test limits in production.

Table 7-59. Ethernet MAC Signals(1)

Symbol Parameter Conditions Min. Max. Unit

MAC1 Setup for MDIO from MDC rising VVDD = 3.0V,
drive strength of the pads set to the 

highest,

external capacitor = 10pF on MACB 
pins 

0 2.6 ns

MAC2 Hold for MDIO from MDC rising 0 0.7 ns

MAC3 MDIO toggling from MDC falling 0 1.1 ns

Table 7-60. Ethernet MAC MII Specific Signals(1)

Symbol Parameter Conditions Min. Max. Unit

MAC4 Setup for COL from TX_CLK rising

VVDD = 3.0V,
drive strength of the pads set to the 

highest,
external capacitor = 10pF on MACB 

pins

0 ns

MAC5 Hold for COL from TX_CLK rising 0 ns

MAC6 Setup for CRS from TX_CLK rising 0.5 ns

MAC7 Hold for CRS from TX_CLK rising 0.6 ns

MAC8 TX_ER toggling from TX_CLK rising 17.3 19.6 ns

MAC9 TX_EN toggling from TX_CLK rising 15.5 16.2 ns

MAC10 TXD toggling from TX_CLK rising 14.9 19.2 ns

MAC11 Setup for RXD from RX_CLK 1.3 ns

MAC12 Hold for RXD from RX_CLK 2 ns

MAC13 Setup for RX_ER from RX_CLK 3.6 ns

MAC14 Hold for RX_ER from RX_CLK 0 ns

MAC15 Setup for RX_DV from RX_CLK 0.7 ns

MAC16 Hold for RX_DV from RX_CLK 1.4 ns
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Note: 1. These values are based on simulation and characterization of other AVR microcontrollers manufactured in the same pro-
cess technology. These values are not covered by test limits in production.

Figure 7-21. Ethernet MAC RMII Mode

Table 7-61. Ethernet MAC RMII Specific Signals(1)

Symbol Parameter Conditions Min. Max. Unit

MAC21 TX_EN toggling from TX_CLK rising

VVDD = 3.0V,
drive strength of the pads set to the 

highest,
external capacitor = 10pF on MACB 

pins

12.5 13.4 ns

MAC22 TXD toggling from TX_CLK rising 12.5 13.4 ns

MAC23 Setup for RXD from TX_CLK 4.7 ns

MAC24 Hold for RXD from TX_CLK 0 ns

MAC25 Setup for RX_ER from TX_CLK 3.6 ns

MAC26 Hold for RX_ER from TX_CLK 0 ns

MAC27 Setup for RX_DV from TX_CLK 4.6 ns

MAC28 Hold for RX_DV from TX_CLK 0 ns

TX_CLK

TX_EN

MAC22

TXD[1:0]

RXD[3:0]

MAC25 MAC26

MAC27 MAC28

RX_ER

RX_DV

MAC21

MAC23 MAC24
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9. Ordering Information

Table 9-1. Ordering Information

Device Ordering Code Carrier Type Package Temperature Operating Range

AT32UC3C0512C
AT32UC3C0512C-ALZT Tray

LQFP 144

Automotive (-40°C to 125°C)

AT32UC3C0512C-ALZR Tape & Reel

AT32UC3C1512C
AT32UC3C1512C-AZT Tray

TQFP 100
AT32UC3C1512C-AZR Tape & Reel

AT32UC3C1256C
AT32UC3C1256C-AZT Tray

TQFP 100
AT32UC3C1256C-AZR Tape & Reel

AT32UC3C2512C
AT32UC3C2512C-A2ZT Tray

TQFP 64
AT32UC3C2512C-A2ZR Tape & Reel

AT32UC3C2512C
AT32UC3C2512C-Z2ZT Tray

QFN 64
AT32UC3C2512C-Z2ZR Tape & Reel

AT32UC3C2256C
AT32UC3C2256C-A2ZT Tray

TQFP 64
AT32UC3C2256C-A2ZR Tape & Reel

AT32UC3C2256C
AT32UC3C2256C-Z2ZT Tray

QFN 64
AT32UC3C2256C-Z2ZR Tape & Reel

AT32UC3C2128C
AT32UC3C2128C-A2ZT Tray

TQFP 64
AT32UC3C2128C-A2ZR Tape & Reel

AT32UC3C2128C
AT32UC3C2128C-Z2ZT Tray

QFN 64
AT32UC3C2128C-Z2ZR Tape & Reel
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11. Datasheet Revision History
Please note that the referring page numbers in this section are referred to this document. The
referring revision in this section are referring to the document revision.

11.1 Rev. D – 01/12

11.2 Rev. C – 08/11

11.3 Rev. B – 02/11

1 Errata: Updated

2 PM: Clock Mask Table Updated

3 Fixed PLLOPT field description in SCIF chapter

4 MDMA: Swapped bit descriptions for IER and IDR

5 MACB: USRIO register description and bit descriptions for IMR/IDR/IER Updated

6 USBC: UPCON.PFREEZE and UPINRQn description Updated

7 ACIFA: Updated

8 ADCIFA: CFG.MUXSET, SSMQ description and conversion results section Updated

9 DACIFB: Calibration section Updated

10 Electrical Characteristics: ADCREFP/ADCREFN added

11 Add devices: C1256C, C2256C, C2128C

1

Electrical Characteristics Updated:

- I/O Pins characteristics
- 8MHz/1MHz RC Oscillator (RC8M) characteristics

- 1.8V Voltage Regulator characteristics

- 3.3V Voltage Regulator characteristics
- 1.8VBrown Out Detector (BOD18) characteristics

- 3.3VBrown Out Detector (BOD33) characteristics

- 5VBrown Out Detector (BOD50) characteristics
- Analog to Digital Converter (ADC) and sample and hold (S/DH) Characteristics

- Analog Comparator characteristics

2 Errata: Updated

3 TWIS: Updated

1 Package and pinout: Added supply column. Updated peripheral functions

2 Supply and Startup Considerations: Updated I/O lines power

3 PM: Added AWEN description


