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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"

Active

AVR

8/16-Bit

32MHz

12C, IrDA, SPI, UART/USART, USB
Brown-out Detect/Reset, DMA, POR, PWM, WDT
50

64KB (32K x 16)

FLASH

2Kx 8

4K x 8

1.6V ~ 3.6V

A/D 16x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

64-VFQFN Exposed Pad

64-QFN (9x9)
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33.4.8 Bandgap and Internal 1.0V Reference Characteristics

Table 33-100.Bandgap and Internal 1.0V Reference Characteristics

Symbol | Parameter Condition
As reference for ADC 1 Clkpgg + 2.5us
Startup time V&
As input voltage to ADC and AC 1.5
Bandgap voltage 1.1
\Y,
INT1V Internal 1.00V reference T= 85°C, after calibration 0.99 1.0 1.01
Variation over voltage and temperature Calibrated at T= 85°C 1 %

33.4.9 Brownout Detection Characteristics

Table 33-101.Brownout Detection Characteristics'"

Parameter Condition
BOD level 0 falling V¢ 1.40 1.60 1.70
BOD level 1 falling V¢ 1.8
BOD level 2 falling V¢ 2.0
BOD level 3 falling V¢ 2.2
Veor ) \
BOD level 4 falling V¢ 24
BOD level 5 falling V¢ 2.6
BOD level 6 falling V¢ 2.8
BOD level 7 falling V¢ 3.0
Continuous mode 0.4
tsop Detection time ps
Sampled mode 1000
Viyst Hysteresis 1.0 %
Note: 1. BOD is calibrated at 85°C within BOD level 0 values, and BOD level 0 is the default level.

33.4.10 External Reset Characteristics

Table 33-102.External Reset Characteristics

Parameter Condition

texT Minimum reset pulse width 1000 90 ns
Vee = 2.7 - 3.6V 0.45*V ¢

VRst Reset threshold voltage \
Ve =1.6-2.7V 0.45*V¢¢

Rgrst Reset pin Pull-up Resistor 25 kQ
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33.4.11 Power-on Reset Characteristics

Table 33-103. Power-on Reset Characteristics

Symbol | Parameter Condition
Vc falls faster than 1V/ms 0.4 1.0
Vpor.!"  POR threshold voltage falling V¢
V¢ falls at 1V/ms or slower 0.8 1.3 \Y
Veor+ POR threshold voltage rising V¢ 1.3 1.59
Note: 1. Vpor. values are only valid when BOD is disabled. When BOD is enabled Vpgr. = Vpors-

33.4.12 Flash and EEPROM Memory Characteristics

Table 33-104. Endurance and Data Retention

Symbol | Parameter Condition
25°C 10K
Write/Erase cycles 85°C 10K Cycle
105°C 2K
Flash
25°C 100
Data retention 85°C 25 Year
105°C 10
25°C 100K
Write/Erase cycles 85°C 100K Cycle
105°C 30K
EEPROM
25°C 100
Data retention 85°C 25 Year
105°C 10
Table 33-105. Programming Time
Symbol | Parameter Condition Min. Typ. Max. Units
Chip erase®® 192KB Flash, EEPROM 90
Application erase Section erase 6
Page erase 4
Flash Page write 4
ms
Atomic page erase and write 8
Page erase 4
EEPROM Page write 4
Atomic page erase and write 8
Notes: 1. Programming is timed from the 2MHz internal oscillator.
2. EEPROM is not erased if the EESAVE fuse is programmed.
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Table 33-112.External Clock with Prescaler (") for System Clock

Parameter Condition

Ve =1.6-1.8V 0 90

1tk Clock Frequency @ MHz
Ve =2.7 - 3.6V 0 142
Vec=1.6-1.8V 11

tek Clock Period
Ve =2.7-3.6V 7
Ve =1.6-1.8V 4.5

ten Clock High Time
Vee =2.7-3.6V 2.4
Vee =1.6-1.8V 4.5

toL Clock Low Time ns
Vee =2.7-3.6V 24
Vee=1.6-1.8V 15

tcr Rise Time (for maximum frequency)
Vee=2.7-3.6V 1.0
Ve =1.6-1.8V 1.5

ter Fall Time (for maximum frequency)
Vg =2.7 - 3.6V 1.0

Atek Change in period from one clock cycle to the next 10 %

Notes: 1. System Clock Prescalers must be set so that maximum CPU clock frequency for device is not exceeded.

2. The maximum frequency vs. supply voltage is linear between 1.6V and 2.7V, and the same applies for all other parameters with supply voltage conditions.

33.4.13.7 External 16MHz Crystal Oscillator and XOSC Characteristics

Table 33-113. External 16MHz Crystal Oscillator and XOSC Characteristics

Symbol | Parameter Condition
FRQRANGE=0 0
XOSCPWR=0
Cycle to cycle jitter FRQRANGE=1, 2, or 3 0
XOSCPWR=1 0
ns
FRQRANGE=0 0
XOSCPWR=0
Long term jitter FRQRANGE=1, 2, or 3 0
XOSCPWR=1 0
FRQRANGE=0 0.03
XOSCPWR=0 FRQRANGE=1 0.03
Frequency error
FRQRANGE=2 or 3 0.03
XOSCPWR=1 0.003
%
FRQRANGE=0 50
XOSCPWR=0 FRQRANGE=1 50
Duty cycle
FRQRANGE=2 or 3 50
XOSCPWR=1 50
XMEGA C3 [DATASHEET 135
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33.5.13.5 Internal Phase Locked Loop (PLL) Characteristics

Table 33-139.Internal PLL Characteristics

Symbol @ Parameter Condition Min. Typ. Max. Units
fin Input frequency Output frequency must be within fo 1 0.4 64
Vee=1.6 - 1.8V 20 48 MHz
four  Output frequency'”
V= 2.7 - 3.6V 20 128
Start-up time 25
us
Re-lock time 25
Note: 1. The maximum output frequency vs. supply voltage is linear between 1.8V and 2.7V, and can never be higher than four times the maximum CPU frequency.

33.5.13.6 External Clock Characteristics

Figure 33-31.External Clock Drive Waveform
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Table 33-140.External Clock used as System Clock without Prescaling

A

~— tcr

Parameter Condition

Vee=1.6-1.8V 0 12

1tex  Clock Frequency (") MHz
Ve =2.7-3.6V 0 32
Vec=1.6-1.8V 83.3

tex Clock Period
Vee =2.7 - 3.6V 31.5
Vgec=1.6-1.8V 30.0

ten Clock High Time
Vee =2.7-3.6V 12.5
Ve =1.6-1.8V 30.0

toL Clock Low Time ns
Ve =2.7 - 3.6V 12.5
Ve =1.6-1.8V 10

ter Rise Time (for maximum frequency)
Voo =2.7-3.6V 3
Ve =1.6-1.8V 10

ter Fall Time (for maximum frequency)
Vee =2.7-3.6V 3

Atey Change in period from one clock cycle to the next 10 %

Note: 1. The maximum frequency vs. supply voltage is linear between 1.6V and 2.7V, and the same applies for all other parameters with supply voltage conditions.
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Figure 34-7. Active Mode Supply Current vs. V¢
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34.1.1.21dle Mode Supply Current

Figure 34-8. Idle Mode Supply Current vs. Frequency
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Figure 34-114. Analog Comparator Hysteresis vs. V¢
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Figure 34-115. Analog Comparator Current Source vs. Calibration Value
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34.3 Atmel ATxmega128C3

34.3.1 Current Consumption

34.3.1.1 Active Mode Supply Current

Figure 34-143. Active Supply Current vs. Frequency
fsys = 0 - 1MHz external clock, T = 25°C
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Figure 34-144. Active Supply Current vs. Frequency
fsys = 1 - 32MHz external clock, T = 25°C
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Figure 34-199. 2MHz Internal Oscillator Frequency vs. Temperature
DFLL enabled, from the 32.768kHz internal oscillator
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Figure 34-200. 2MHz Internal Oscillator Frequency vs. CALA Calibration Value
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Internal 1.0V Reference Characteristics

3445

Figure 34-257. ADC Internal 1.0V Reference vs. Temperature
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34.4.6 BOD Characteristics

Figure 34-258. BOD Thresholds vs. Temperature

BOD level = 1.6V
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Figure 34-269. 2MHz Internal Oscillator Frequency vs. Temperature

DFLL enabled, from the 32.768kHz internal oscillator
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Figure 34-270. 2MHz Internal Oscillator Frequency vs. CALA Calibration Value
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34.4.8.4 32MHz Internal Oscillator

Figure 34-271. 32MHz Internal Oscillator Frequency vs. Temperature
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Figure 34-272. 32MHz Internal Oscillator Frequency vs. Temperature

DFLL enabled, from the 32.768kHz internal oscillator
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Figure 34-315. DNL Error vs. External Vg
T =25, V¢ = 3.6V, external reference
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Figure 34-345. 32MHz Internal Oscillator CALA Calibration Step Size
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Figure 34-346. 32MHz Internal Oscillator CALA Calibration Step Size

3.0v

105°C, Ve =

T=

| 105°C

T
1
1
1
1
1
1
1
1
L
1
1
1
1
1
1
1
1
-
1
1
1
1
1
1
1
1

i i —— T T
i i - i i
i i r i i
i ! i i
i 1 — i i
i i < i i i
i i i i i
i i i i
i 1 i i i
|||||| R el s e s s
i i i i i
i i i i i
i i i i i
i i i i i
i i i i
i i i i i
i i i i i
i i i i i
i i i i i
|||||| F====-p==== b
i i i i
i 1 i i
i i i i
i 1 i i i
i i i i i
i i i i i
i i i i
1 i i i
|||||| S —— SR S S SYR—
i i i i
i i i i i
i i i i i i
i i i i i
i i i i i
i i i i i i
i i i i i
i i i i i i
i i i i i
|||||| r- e ey e e et
i i i i i
1 1 i i i
1 i i i
i i i i i
i i i i
i i i i
i i i i i
i 1 i i
L
< N o~ © © < o~ —
N N S - - - - oS
o o o o o o

[%] ezig deys Aouanbaiq

128

CALA

333

XMEGA C3 [DATASHEET]

Atmel-8492G-AVR-ATxmega32C3-64C3-128C3-192C3-256C3-Datasheet-AVR-11/2014

Atmel



