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PA19 and PA28 are used to control the on 
board LED and button.

PA19 and PA28 are also connected to pins 
on extension header 1 and can therefore be 
disconnected from the LED and button by 
de-soldering R301 and R306 if needed.

For evaluation of low voltage operation (down to 1.8V) the board has to be powered by an external source through pin 4 of 
the PWR header (J100) and an external debugger has to be connected to J303.

When evaluating low voltage operation the Embedded Debugger (EDBG) has to be disconnected in order to prevent 
powering through IO, this can be done by de-soldering 0-ohm reistors on all signals from the EDBG to the SAMR21.

All the resistors above this note plus R108, R109, R329 and R325 should be removed.
For more details please refer to the hardware users guide.

PA07 can be used to check if a USB cable is connected to the Target 
USB connector.

PA07 is also routed to pin 4 of extension header 1 and can therefore be 
disconnected from the USB voltage by de-soldering R329 if needed.

R326 and R327 are 
I2C pull-ups.

Cortex Debug Connector

Signals not available on other 
pin-headers, excluding crystals, RF and 
USB, are connected here.
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16 MHz Crystal
32.768kHz +/-20PPM 7pF  SMD
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These straps with SMD pads can be used 
to place a resistor in the XOUT signal in 
order to measure the oscillator 
allowance.
By default these straps are closed and 
nothing is mounted on the pads.

Crystal datasheet:
Ccrystal = 7pF
max ESR = 60kOhm
Accuracy +-20ppm

SAM R21 datasheet:
Cpara = 3 (Typical)
max ESR = 313k Ohm
PCB capacitance: Cpcb = 1pF (estimated)

Estimated load
C = 2 (Ccrystal- Cpara - Cpcb) 
C = 2 (7pF - 3 pF - 1pF) = 6 pF

Selected in design
C= 8.2 pF

Verification showed:
Accuracy: 14.3 ppm
Startup time: 0.3 seconds to reach full 
swing (first clock after 230xms)
Safety factor: Above 17.6

Crystal datasheet:
Ccrystal = 9pF
max ESR = 80 Ohm
Accuracy +-15ppm

SAM R21 datasheet:
Cpara = 3 pF (typical) (RF233 datasheet)
Ctrim = 0 - 4.5 pF (programmable in 0.3 pF 
steps)
Maximum load 14 pF
Maximum ESR = 100 Ohm
Estimated Cpcb = 0pF

C = 2 ( Ccrystal - Cpara - Ctrim - Cpcb ) 

If Ctrim = 0 pF:
C = 2 (9F - 3pF) = 12pF

As Ctrim can only add capacitance a lower 
value is selected for external load capacitors, 
this example assumes that Ctrim = 1pF:

C = 2 ( 9pF- 3pF - 1pF ) = 10pF

Selected in design
C= 10.0pF

These straps with SMD pads can be used 
to place a resistor in the XOUT signal in 
order to measure the oscillator 
allowance.
By default these straps are closed and 
nothing is mounted on the pads.

Verification showed: TBD
Accuracy xxx ppm
Startup: full swing after x.xx ms (first 
clock after xxx us)
Safety factor: Above x
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3.3V linear regulator
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For current measurements of the target 
MCU remove this jumper and connect a 
measurement instrument.
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The current through this switch is limited with the 390 Ohms resistor to IL = 250/Rlimit = 641 mA. This is a typical value and 
according to the datasheet we can expect a minimum of 510 mA and a maximum of 800 mA.
The switch (TPS2113A) has a on-resistance of typically 84 mOhm (and maximal 110mOhm).

Exar 500mA low noise LDO voltage regulator

Low noise: 40uV
Accuracy 1%
Dropout 340mV at full load
Quiescent current 90 uA
Current limit 800 mA
Thermal shutdown

VOUT = 1.235V * (1 + R1/R2) = 1.235V * (1 + 30k/18k) = 3.293V

Each FET in the power path has a RDSon of <50mOhm@VGS= -5V with a current of up to 20A
That means we can expect a maximum voltage drop across the FETs of 50mV@500mA, 100mV@1A and 200mV@2A.
For USB host mode we need a voltage between 4.4V to 5.25V so the drop that we have is ok.

Power inputs to the Xplained PRO:
VCC_EXT_P5V0
This power input can be used to power the whole board and it has a higher priority as the USB power inputs. 
Connect a power supply if a target MCU with USB host is present and 
4.3V to 5.5V is possible but for USB host operation it should be 5V +-2%
VCC_EDBG_USB_P5V0
EDBG USB power input. This supply is used when VCC_EXT_P5V0 is not present.
VCC_TARGET_USB_P5V0
Target MCU USB power input. It is used to power the whole board when no other 5V power supply is present.

Other voltages:
VCC_P5V0
This supply is connected to either VCC_EXT_P5V0, VCC_EDBG_USB_P5V0 or VCC_TARGET_USB_P5V0, 
based on the availability and priority ot these supplies.
VCC_P3V3
Regulated 3.3V from VCC_P5V0
VCC_TARGET
Target supply voltage (target MCU and peripherals)
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Input filter on USB 
power input.

Connect the test points during startup of the 
EDBG to force it into bootloader mode.
The test points should be covered with solder 
so that it is easier to get a good contact.

Programming interface of the embedded 
debugger. The test points will be connected 
by needles in the test fixture for 
programming. GND test point is TP400.
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