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7.8 Data Memory and Bus Arbitration

Since the data memory is organized as four separate sets of memories, the bus masters (CPU, etc.) can access different
memory sections at the same time.

7.9 Memory Timing

Read and write access to the /0O memory takes one CPU clock cycle. A write to SRAM takes one cycle, and a read from
SRAM takes two cycles. EEPROM page load (write) takes one cycle, and three cycles are required for read. For burst
read, new data are available every second cycle. Refer to the instruction summary for more details on instructions and
instruction timing.

7.10 Device ID and Revision

Each device has a three-byte device ID. This ID identifies Atmel as the manufacturer of the device and the device type. A
separate register contains the revision number of the device.

7.11 1/0 Memory Protection

Some features in the device are regarded as critical for safety in some applications. Due to this, it is possible to lock the
I/O register related to the clock system, the event system, and the advanced waveform extensions. As long as the lock is
enabled, all related I/O registers are locked and they can not be written from the application software. The lock registers
themselves are protected by the configuration change protection mechanism.

7.12 Flash and EEPROM Page Size

The flash program memory and EEPROM data memory are organized in pages. The pages are word accessible for the
flash and byte accessible for the EEPROM.

Table 7-2 on page 16 shows the Flash Program Memory organization and Program Counter (PC) size. Flash write and
erase operations are performed on one page at a time, while reading the Flash is done one byte at a time. For Flash
access the Z-pointer (Z[m:n]) is used for addressing. The most significant bits in the address (FPAGE) give the page
number and the least significant address bits (FWORD) give the word in the page.

Table 7-2. Number of Words and Pages in the Flash

Devices PC size Flash size Page Size FWORD FPAGE Application Boot

bits bytes words Size No of pages Size No of pages
ATxmega16D4 14 16K + 4K 128 Z[7:1] Z[13:8] 16K 64 4K 16
ATxmega32D4 15 32K + 4K 128 Z[7:1] Z[14:8] 32K 128 4K 16
ATxmega64D4 64K + 4K 128 Z[7:1] Z[15:8] 64K 256 4K 16
ATxmega128D4 17 128K + 8K 128 Z[9:1] Z[16:8] 128K 512 8K 32

Table 7-3 on page 17 shows EEPROM memory organization for the Atmel AVR XMEGA D4 devices. EEEPROM write

and erase operations can be performed one page or one byte at a time, while reading the EEPROM is done one byte at
a time. For EEPROM access the NVM address register (ADDR[m:n]) is used for addressing. The most significant bits in
the address (E2PAGE) give the page number and the least significant address bits (E2BYTE) give the byte in the page.
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19. RTC - 16-bit Real-Time Counter

19.1 Features
® 16-bit resolution

e Selectable clock source
e 32.768kHz external crystal
e External clock
o 32.768kHz internal oscillator
o 32kHz internal ULP oscillator

Programmable 10-bit clock prescaling
One compare register

One period register

Clear counter on period overflow

Optional interrupt/event on overflow and compare match

19.2 Overview

The 16-bit real-time counter (RTC) is a counter that typically runs continuously, including in low-power sleep modes, to
keep track of time. It can wake up the device from sleep modes and/or interrupt the device at regular intervals.

The reference clock is typically the 1.024kHz output from a high-accuracy crystal of 32.768kHz, and this is the
configuration most optimized for low power consumption. The faster 32.768kHz output can be selected if the RTC needs
a resolution higher than 1ms. The RTC can also be clocked from an external clock signal, the 32.768kHz internal
oscillator or the 32kHz internal ULP oscillator.

The RTC includes a 10-bit programmable prescaler that can scale down the reference clock before it reaches the
counter. A wide range of resolutions and time-out periods can be configured. With a 32.768kHz clock source, the
maximum resolution is 30.5us, and time-out periods can range up to 2000 seconds. With a resolution of 1s, the
maximum timeout period is more than18 hours (65536 seconds). The RTC can give a compare interrupt and/or event
when the counter equals the compare register value, and an overflow interrupt and/or event when it equals the period
register value.

Figure 19-1. Real-time Counter Overview
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32.3 ATxmega64D4

32.3.1 Absolute Maximum Ratings

Stresses beyond those listed in Table 32-57 under may cause permanent damage 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.

Table 32-57. Absolute Maximum Ratings

Symbol Parameter Condition

Vee Power supply voltage -0.3 4 \Y
lvee Current into a V¢ pin 200 A

lenp Current out of a Gnd pin 200

Vo aP:]r:j \((/)(I:t:ge with respect to Gnd 05 Voct0.5 Vv
Ioin I/0 pin sink/source current -25 25 mA
Ta Storage temperature -65 150 .
T Junction temperature 150 ¢

32.3.2 General Operating Ratings

The device must operate within the ratings listed in Table 32-58 in order for all other electrical characteristics and typical
characteristics of the device to be valid.

Table 32-58. General Operating Conditions

Symbol Parameter Condition
Vee Power supply voltage 1.60 3.6
\Y,
AV¢e Analog supply voltage 1.60 3.6
Ta Temperature range -40 85
°C
T; Junction temperature -40 105
Table 32-59. Operating Voltage and Frequency
Symbol Parameter Condition Min. Typ. Max. Units
Vee = 1.6V 0 12
Ve = 1.8V 0 12
Clkcpy CPU clock frequency MHz
Voo = 2.7V 0 32
Ve = 3.6V 0 32
XMEGA D4 [DATASHEET 102
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32.4.3 Current Consumption

Table 32-89. Current Consumption for Active Mode and Sleep Modes

Symbol | Parameter Condition Min. Typ. Max. | Units
Ve = 1.8V 55
32kHz, Ext. Clk
Ve = 3.0V 135
MHz. Ext. Cik Voo = 1.8V 255 uA
Active power 2, EXL.
consun‘:ption“) Vigg = S0 Sl
Ve = 1.8V 460 600
2MHz, Ext. Clk
1.0 14
Ve = 3.0V mA
32MHz, Ext. Clk 9.5 12
Vee = 1.8V 29
32kHz, Ext. Clk
Ve = 3.0V 3.9
Ve = 1.8V 62
Idle power 1MHz, Ext. Clk ~ uA
C ) Ve = 3.0V 118
consumption
Ve = 1.8V 125 225
2MHz, Ext. Clk
240 350
Ve = 3.0V
32MHz, Ext. Clk 3.8 5.5 mA
lec T=25°C 0.1 1.0
T =85°C Ve = 3.0V 1.5 4.5
T=105°C 0.1 8.6
Power-down power WDT and sampled BOD enabled, 14 3.0
consumption T =25°C c
WDT and sampled BOD enabled, _
T =85C Ve = 3.0V 2.8 6.0
WDT and sampled BOD enabled, 14 8.8
T=105°C . N
y
RTC from ULP clock, WDT and Vg =1.8V 1.2
sampled BOD enabled, T = 25°C Vg = 3.0V 15
Power-save power RTC from 1.024kHz low power Vee = 1.8V 06 20
ion®@ = o5°
consumption 32.768kHz TOSC, T = 25°C Voo = 3.0V 07 20
RTC from low power 32.768kHz Vo = 1.8V 0.8 3.0
TOSC, T = 25°C Vee = 3.0V 1.0 3.0
. Current through RESET pin _
Reset power consumption substracted Vee = 3.0V 300
Notes: 1. All Power Reduction Registers set.
2. Maximum limits are based on characterization, and not tested in production.
XMEGA D4 [DATASHEET 125
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Figure 33-43. Gain Error vs. V¢
T = 25°C, Vrer = external 1.0V, ADC sample rate = 200ksps
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Figure 33-44. Offset Error vs. Vgge
T=25°%C, V¢ = 3.6V, ADC sample rate = 200ksps
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33.1.9.4 32MHz Internal Oscillator

Figure 33-71. 32MHz Internal Oscillator Frequency vs. Temperature
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Figure 33-72. 32MHz Internal Oscillator Frequency vs. Temperature

DFLL enabled, from the 32.768kHz internal oscillator
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33.2 ATxmega32D4

33.2.1 Current Consumption

33.2.1.1 Active Mode Supply Current

Figure 33-80. Active Supply Current vs. Frequency
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Figure 33-81. Active Supply Current vs. Frequency
fsys = 1- 32MHz external clock, T = 25°C
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Figure 33-124. Offset Error vs. Vgge
T=25%C, V¢ = 3.6V, ADC sample rate = 200ksps
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Figure 33-125. Offset Error vs. V¢
T = 25°C, Vrer = external 1.0V, ADC sample rate = 200ksps
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33.2.8 Power-on Reset Characteristics

Figure 33-142. Power-on Reset Current Consumption vs. V¢
BOD level = 3.0V, enabled in continuous mode
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Figure 33-143. Power-on Reset Current Consumption vs. V¢
BOD level = 3.0V, enabled in sampled mode
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Figure 33-146. 32.768kHz Internal Oscillator Frequency vs. Calibration Value
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33.2.9.3 2MHz Internal Oscillator

Figure 33-147. 2MHz Internal Oscillator Frequency vs. Temperature
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33.3 ATxmega64D4

33.3.1 Current Consumption

33.3.1.1 Active Mode Supply Current

Figure 33-159. Active Supply Current vs. Frequency
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Figure 33-160. Active Supply Current vs. Frequency
fsys = 1- 32MHz external clock, T = 25°C
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Figure 33-211. Analog Comparator Hysteresis vs. V¢
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Figure 33-212. Analog Comparator Hysteresis vs. V¢
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Figure 33-235. 32MHz Internal Oscillator Frequency vs. Temperature

DFLL enabled, from the 32.768kHz internal oscillator
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Figure 33-287. Gain Error vs. Temperature
Vec = 3.0V, Ve = external 2.0V
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