2 3 4 5 6 7 8
A
SAM V71 Xplained ULTRA
Connectors
SAMV71_Xplained Ultra_Connectors.SchDoc
EDBG S—
SAMV71_Xplained Ultra EDBG.SchDoc
Target MCU
SAMV71 Xplained Ultra_Target MCU.SchDoc
B
Memory
SAMV71 Xplained Ultra_Memory.SchDoc
4
4
Peripherals
SAMV71 Xplained Ultra MCU_Peripherals.SchDoc
El E2
8J-5076 SJ-5076
E3 E4
Power supply
SAMV71 Xplained Ultr:
Ethernet $1-5076 $J-5076
SAMV71 Xplained Ultra_Ethernet.SchDoc
LABELI c
-
o Product number/revision
4%, Serial number
Audio PCBA Label
SAMV71 Xplained Ultra_Audio.SchDoc
PCBADOCI1 TESTDOC1
o PCB1
A12-0950 Al12-0951
) el V! TESTI
- s>
A08-2216 Al11-0196 A11-0280
SAM V71 Xplained Ultra PCB Documentation
ATMEL Norway &
@
Vestre Rosten 79 *
N-7075 TILLER | * D
Enablina Unlimited Possibilities
NORWAY
Date: 09.08.2017 19:36:42 PAGE: 1 of 10 |
Document number: A09-2407 Revision| 3

TITLE: Top Level Schematics

SAMV71_Xplained Ultra_TopLevel.SchDoc

7




1 2 3 4 7 8
5V to 14V input, 5V out Power Supply
Q100 VCC_EXT_P5V0_P14V0
1100 . . VCC_P3V3
1 IRLML5203PBF VCC_IN_P5V0 VCC _P5V0 Power Converter
\/:g_ vin 5 m ) N U100 . 1100 J SAMV71 Xplained Ultra Power Converter.SchDoc RI100
> T AVIN SW — 5VO_IN 3v3_out
¥ 2 e sw ﬂ R 101 2V0 OUT {_———GVCC_P2VO a
NEB 21 R 15— BVIN SW XALA020-222ME = 1V8 OUT < _+———OVCC_PIVS
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e - vos - "= ENABLE
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When Vin = 5V the regulator uses a 100% duty-cycle mode T
(passthrough).
GND GND GND GND GND
&
Power inputs to SAM V71 Xplained Ultra:
VCC_EXT_P5V0_P14VO0:
2.1mm power jack with positive center. This voltage is used to generate VCC_EXT P5VO0, the regulator supports 5V to 17V input
voltage.
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.
VCC_EDBG_USB_P5V0:
EDBG USB power input. This supply is used when VCC_EXT P5V0 is not present.
VCC_TARGET USB_P5V0: B
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_P5VO0, based on the VCC TARGET P3V3 Od
availability and priority ot these supplies. - =
VCC_P3V3: Regulated 3.3V from VCC_P5V0
VCC_P2V0: Regulatred 2.0V from VCC_P5V0
VCC_P1V8: Regulated 1.8V from VCC_P5V0
VCC_P1V2: Regulatred 1.2V from VCC_P5V0
VCC_TARGET_P3V3: Target supply voltage (target MCU, peripherals, connectors) g
VCC_BACKUP_P3V3: Powers target MCU, can be supplied from either VCC_TARGET P3V3. =
o
3
o
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S
See datasheet page 29 for
reccomended PCB layout
A
5V0_IN 9999
J_ J_ J_ J_ J_ R
C107==C108 C109 Cl111=—=Cl12==Cl13 [ ] g kast()] )
47uF | 220F | 220F 220F | 10uF | 10uF e B DRI
NNQo N L101
§§2§§E sw1 —> AN 2V0_0UT >
< = Z Tout max = 1500mA
GND GND - GND ND GND 55 B XAL4020-222ME J_Cl n & Accuracy 0.089%/V + 0.0013%/mA (max 2.13%)
> 8.2p = RDSON typ 200mQ (400m€2 max)
3 - Quiescent current 33 uA (no load)
FB1 ——Cl15 Current limit max 500 mA 1
10uF Thermal shutdown
Q Minimum input / output capacitance is 10uF
o~
eNp_sw1 —2
GND
14 L102
SW2 Y 3v3_ouT 7S
Tout max = 1500mA
wle| 2 XAL4020-222ME _L_ 1o & Accuracy 0.089%/V + 0.0013%/mA (max 2.24%)
S ]
When Q106 is open the voltage divider between R125 and R129 causes _ 5] 68p & g?igj ‘tYP 2000‘?3% (“AOO(‘“OQIO"‘aS’)‘) B
PSU_ENABLE = 0.24V, below the off-treshold of 0.4V S % p2 |11 L 7 - ‘l‘ current 3 uA tn
“ = 3 S Curreml nl:m max 500 mA
Pushing down SW101 will force PSU_ENABLE = 5V. dag @ % <[ u Apermal iﬁm‘j"gu ——
The regulator will be on regardless of the Enable signal level as longas | % ala| @ ciis S
SWIO1 is pushed. GND 3Bp = y
R eNp_swz —22
. SYNC L
VCC_BACKUP P3V3 ESURENABLY T3> ENSWI GND
Q 150 ENSW2
Tg> ENLDOL
ENLDO2
VCC_BACKUP_P3V3 o1 —22 1v8_ouT
~ Tout max = 300mA
S E Accuracy 0.15%/V + 0.011%/mA (max 3.57%)
~ = Dropout typical 25mV at 50mA (max 200mv)
& 21 Quiescent current 40 uA (no load)
FBL1 ——Cl119 Current limit max 500 mA
ENABLE )—LCl7 GPIO & 0109 TuF Thermal shutdown
IRLML6402 2 Minimum capacitance required on output is 0.68uF (with ESR
= between 5 - 500mOhm) p
&
‘When the system is powered the Enable signal will have Q107
the same ramp-up as VCC_BACKUP_P3V3 causing Vgs ENABLE 2N7002,215 1
= 0V during the entire powerup sequence. GND  GND
This causes #ENABLE to stay sufficiently low which
effectively closes Q106, ensuring PSU_ENABLE = 5V c
2 ooz —23 1v2 _OUT
= Tout max = 300mA
8 Accuracy 0.15%/V + 0.011%/mA (max 3.48%)
= Dropout typical 25mV at 50mA (max 200mv)
22 Quiescent current 40 uA (no load)
GND GND EBI2 ——C120 Current limit max 500 mA
8] 8) E TuF Thermal shutdown
SEE 3 b Minimum capacitance required on output is 0.68uF (with ESR
ggg nPOR — = between 5 - 500mOhm)
Zzz y
Voo
2RR GND iND
GND
@ PAO5S WKUP4
S
nPOR is held low (0v) by the regulator when either of the switch
mode regulators outputs are not ready/good.
On rising power flank the nPOR is let go when the output voltage
reaches 92%. 3 *
On falling power flank the nPOR is forced low when the output = ATMEL Norway .
voltage falls below 82%. Vestre Rosten 79 *
nPOR can be pulled to VC_CiTARGET7P3V3 as the regulalpr N-7075 TILLER * D
won't let go of the nPOR pin before the voltage is at a sufficient Enablina Unlimited Possibilitiet
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2 130 85 TST DSCI_WS 125 PORT 1 AL0 RD 228
y . pc24 msr 82 IST___ gpygo E02 D10 = _FORT_ R RD
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32.768 kHz Crystal 12 MHz Crystal
32.768kHz +/-20PPM 7pF SMD
XC300 XC301
oz PA08 XOUT32 . D ID= o PA07 XIN32 T [xour—PB0S XOUT . a i {LII ; . PB09 XIN S
J300 1301
12.00MHz
C300 C301 C302 C303
4.7p 4.7p 12p 12p A
GND
GND GND GND GND GND
SMD-STRAP_0603_CLOSED
S x ry r
These straps with SMD pads can be used Crystal datasheet: These straps with SMD pads can be used Crystal datasheet:
to place a resistor in the XOUT signal in | | Cerystal = 7pF to place a resistor in the XOUT signal in Cerystal = 20pF
order to measure the oscillator max ESR = 60kOhm order to measure the oscillator max ESR = 80 Ohm
allowance. Accuracy +-20ppm allowance. Accuracy +-20ppm
By default these straps are closed and By default these straps are closed and
nothing is mounted on the pads. SAM V71 datasheet: nothing is mounted on the pads. SAM V71 datasheet:
Cpara = 0.5pF (Typical) CL = 9.0pF (typical)
max ESR = 100kOhm Maximum load 17.5pF
PCB capacitance: Cpeb = IpF (estimated) Maximum ESR = 100 Ohm —
Estimated Cpcb = 1pF
Estimated load
C =2 (Ccrystal- Cpara - Cpcb) C =2 ( Cerystal - CL - Cpcb )
C =2 (7pF - 0.5pF - IpF) C =2 (20pF - 9pF -1pF)
C=11pF C =20pF
Selected in design Selected in design
C= 10pF C= 18pF
Verification showed: 4.7pF Verification showed: 12.0pF
Accuracy: 5.2 ppm Accuracy 5 ppm
Startup time: 400 ms to reach full swing Startup: full swing after 850 pis (first clock after
with a 9.5pF probe connected to the 451 ps)
crystal. Safety factor: Above 5.5 B
Safety factor: Above 5.5
c
1302 VCC_TARGET_USB_P5V0
ZX62D-AB-5P8
1
VBUS = S
D- 2 TARGET USB N| TARGET USB N
D+ 3 TARGET USB P TARGET USB P 7S
0 |4 PC09 can be used to check if there is a voltage present at
GND 2 GND VCC_TARGET_USB_P5V0.
amato2 |7 g Vinax 3.20V
8 = Vmin 2.69V
SHIELD3 [——x - @ p
EERL] =) Eli'[l)‘i{SVOUZX Note: PC09 is connected through a jumper on J202
== PC09
E: -
2
7
B
= ©
o S
3 X Z
<
=
GND
& *

- o PC16 is connected to the USB_ID signal and can be ATMEL Norway

used to check if an OTG cable or a host mode cable Vestre Rosten 79 * 9
GND 1 is connected.

GND — These cables will pull the USB_ID signal low and N-7075 TILLER - D
enable the power switch to supply voltage to the Enablina Unlimited Possibilitiet
connected USB device. Pulling PC16 low will also NORWAY
enable the power switch.
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Serial EEPROM with EIA-48 MAC address
VCC_TARGET P3V3
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2
2
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100 —LALS QIO0 . s1/100 vec —& — ¢
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VCC_TARGET P3V3
a
RJ45 GND
= H 1700 -
74980111211 al
R701 1
ETHERNET U700 VCC_TARGET _P3V3 & 1220R | NT‘ ﬂ
o - o B
TXEN —EDOL GTXEN PHY TXEN 21 [ 1EDO |24 PHY LEDO PHY LEDO 2 GREEN
Tx0 —ED02_GTX0 PHY TXDO 22 | o —
PD03 GTX1 PHY TXDI 23] X = TX P 3
TXI1 TXD1 TXP - - TD+ ul
X 100Q differential
TXM 0 0
HY ADO 1 PHYADO RXP X P [
HY 1 1 PHYADL RXM RX 1009 differential o n
Rx1 —ED06 GRXI YARXDI 17| RxD1 / PHYAD2 TCT 4 —-
PD05_GRX0 HY RXDO T 20 PHY LEDI Ee —
RX0 — PR HY@RXER o RXDO / AUTONEG LED1 0 | -
RXER 4 d RXER / QWF g L700 5 15
< 5 G 7 IYTR) ql AVDDH - VCC_TARGET_P3V3
MDIO e - MDIO BLMISPG471SN1
MDC —PD08_ GMDC HY MCD T woc TXN o 5 g | | »
PD00_GTXCK HY REFCLK 1 C700 C701
TXCK PITY CONFIGT 27 RerChk //(CONEIGQ 100n 2w10V
RXDY D04 GRXDV HY CRS DV i CRS_DV / CONFIG2 GND RX P 6 o+ [ 3
. .
SIGDET PA29 qPIO PHY SIGDET 32 SIGDET VDDIO 15
PB02_GPIO PHY INTERRUPT 29 TR e
INT INTRP / NAND_Tree 17
RESET —PCL0_GPIO PHY RESET 287 ZgseT — RED o
€702 ——=C703 RCT — - 73R B
~ . o 100n 210V —Ecms %
5 3 |—| ==
VCC_TARGET_P3V3 GND GND 100n
s L701 RX N 8
AVDDL LYY Y VCC P1V2 RD- 16
=] XC700 BLMI8PG471SN1 —L 1000
5 g X pF / 2kV/
= 7B-25.000MAAJ-T C707 708 bl 10 —l_
3 y SID)
100n 10uk RJ45_GND PHY LEDI 11
GND YELLOW
GND} X1 vopL |2 . . R703 12 2
2|2|p voor, | 301 l l VCC_TARGET P3V3 O 220K 3}
oy (o) (5 Toom T toom Tour &
C713 0 DNU (GND) (<o
100n > REXT GND {GND
- RJ45_GND
. KSZ806IRNBV 1702
E: GND} {RJ45_GND
& BLMI8PG471SN1
GND
AWhen the KSZ8061RNBVA is released from reset the configuration
GND values on the pins are latched into the PHY's registers.
& n
PHYAD[2:0] is used to set the PHYs CONFIG[2:0] is used to select operation c
address: mode.
001 (default on board) 001 = RMII normal, MDI/MDI-X disabled 7S 7S 7S
010 101 = RMII back to back AUTONEG is used to select if auto negotiation of NAND_TREE enables a test mode for all pins QWF is used to enable/disable Quiet-WIRE Filtering
111 = RMIT normal MDI/MDI-X enabled link speed should be enabled. connected to the SAMV71Q21. 1 = Disale Quiet-WIRE Filtering
110 1 = disable Auto-Negotiation 1 = Disable NAND_TREE (default on board) 0 = Enable Quiet-WIRE Filtering (defaul on board)
11 Not configurable on board as back to back 5 0 = enable Auto-Negotiation (default on board) 0 = Enable NAND_TREE 5
PHY Configuration
PHYAD CONFIG AUTONEG NAND_TREE QWF
VCC_TARGET _P3V3 VCC_TARGET_P3V3 VCCﬁTAR(()}ETJ’SV} VCC:[‘AR(()}ETﬁP}VS VCCﬁTAR(()}ETﬁPSV}
o]
©
= - 8
= = EH
~ ~
PHY ADO_PHYADO PHY REFCLK CONFIGO 2 E =) ATMEL Norway *
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