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Power multiplexer
3.3V linear regulator EDBG
Q100A Q100B =
AU g g PMDBBSSXP VCC_MUX_P5V0 VCC_P5V0 U100 MIC5259 VCC_EDBG_P3V3 ST VR OO
1 /N Y 4 Q = 2 3 4 R108— focuracy 3%
VCC_EDBG_USB_P5V0 3 VIN VOouT O0R Low noise: 30 uVrms (10 Hz to 100 kHz)
\J_i ' ‘ i_L/ MC36213 1 5 Dropout 300mV at full load
= EN NC — Quiescent current 105 uA (no load)
Y C101 6 2 C100 Current limit max 475 mA
~ 0 c107 BYP gnp GND Thermal shutdown
4.7uF J__ 4.7uF Minimum capacitance required on output is 1uF (with less than
10n ~ 300mOhm ESR)
GND
7~ GND GND GND GND GND
Power input multiplexer priority:
1. VCC_EXT_IN
2. VCC_EDBG_USB
3.3V linear regulator Target
Q101A Q101B VCC_P5V0 U103 MIC5319 VCC_P3V3 A500mA low noise LDO voltage regulator
PMDPB55XP PMDPB55XP Q 3 VIN VOUT 4 Q Noise: 40uVrms
8 Accuracy 2%
1 1 5) Dropout 200 mV at full load
LCCIEAURESMO c104 = Nez0s N.M C105 Quiescent current 90 uUA
- J 6 lgyp GND =2 J Current limit 700 mA
E T a7 %070 GND T aae Thermal shutdown
N o uoot ~ Minimum capacitance required on output is 2.2uF (with low ESR)
VCC EXT GATE N.M
ry
ENB Voltage divider
g g footprint for
2 GND GND GND GND GND GND | Adiustable version.
GND 3.3V or 5.0V Selector
JS102
Power Connector 3710-60010S0B01
VCC_EXT_P5V0 VCC_P5V0 VCC_P5V0 J105 VCC_P3V3

1125-1103S0S113R1

vcchAReE&PsvsfPsvo

ry
Power inputs/ouputs to the Xplained PRO:
VCC_EXT_P5VO (input)
This power input can be used to power the whole board and it has a
higher priority as the USB power input.

VCC_P5V0 (output)

This supply is connected to either VCC_EXT_P5V0 or
VCC_EDBG_USB_P5V0, based on the availability and priority of
these supplies.

VCC_TARGET_P3V3_P5V0 (output)
Target supply voltage (target MCU and peripherals)

Power input multiplexer priority:
1. VCC_EXT_IN

TARGET_VOLTAGE_SWITCH

o ™ —
| 50 9100 [000]
QQ ]1125-1202S0R138R1 VCC_TARGET_SWITCH_P3V3_P5V0 o
N
VCC_TARGET_P3V3_P5V0
%
SND

Target Voltage power switch with slew rate control

VCC_MCU_P3V3_P5V0

Q103A
PMDPBS55XP

Q1038
PMDPB55XP

6

7 8
/ i \ 3 Y i \ 4 VCC TARGET X P3V3 P5V0

measurement.

rS
Jumper for current

\{iranp

C109

1nF
[Te]
VCC TARGET GATE

R104
Ikt

Nl

=]

=

UI
GND

100n

R109
[47k ]

R110
[47k |

1106 T
3
[ 8
foYe) I
7103 e

1125-1102S0R138R1

TARGET_VOLTAGE

JS100

3710-60010S0B01

10uF/16V

2.VCC_EDBG_USB x
D100 R104 and D100//R100 charges
BAT54 | €109 during power up without 7S
turning the MOSFETS on. C109 Current measurements via external tools can be done
GND and R100 will slow down the GND either via this header or from the supply muxing
turn-on time of the MOSFETS to header (this header is kept for compatibility reasons
prevent any power surge. to the other Xplained Pro boards)
mikroBUS Power Control Q102
[ TARGET_VOC_ENABLE 4 2N7002,215
VCC_P3V3 VCC_MBUS_P3V3 VCC_P5V0 VCC_MBUS_P5V0
U101 MIC94165 U102 MIC94165
A2 Al A2 Al 8
VIN VouT VIN VouT = =
i vmﬂ/ VoUT 2 i vmﬂ/ VoUT 2 & e \
EN GND EN GND Microchip Norway M
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< EXT1T < EXT3 )
ID_SYS
EY ] EXT ]
TARGET_RESET O X & XH ID_SYS O« X @ X
faisat UPDI uPDI 2%E30 2gr3x - 25230 D3F3x
EIU)IE " %OE 30 %m‘f\!& E‘m‘ ~ ElmliE ﬂ%%oa CogwlflE §Iw|
Ta<25228 Q2sz2<ag fayayay T5<25228 22z 2<ag
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UPDI Debug Connector for connecting an external programmer/debugger 1125-1210SO0R138R1 1125-1210SO0R138R1
J203
J202 — —
ID_EXT1 1 2 | ID_EXT3 1 2 |
113‘1.0—12055NSO73R12 ADC(+) 3 gg "y ADC() 1{GND ADC(H) 3 g 8 7 ADC() 1GND
5—INC GND [—7 GND GPIO 5 [5gl 6 __Gpio GPIO 5 15 ol 6__GPio
=—|UPDI VTG ———O0VCC_TARGET_P3V3_P5V0 PWM(+) 715 o8 __PWMQ) PWM(+) 7 |5 ol 8__PWM()
7 NC SRST 3 IRQ/GPIO 9 500 10 SPI_SS B/GPIO IRQ/GPIO 9 00 10 SPI_SS B/GPIO
5—|NC NC | —g— TWI_SDA T1 |5 o 12_Twi SCL TWI_SDA T1 |5 o[ T2_Twi sCL
NC GND ——GND UART RX T3 |5 [ 14 _UART TX UART RX T3 15 o I2_UART TX
SPI SS A 15 00 16 SPI_MOSI SPI_ SS A 15 50 16 SPI_MOSI
SPI_MISO 7|5 o[ 18 _SPISCK SPI_MISO 17 |5 ol I8_SPI SCK
GNDJ 0 oot OVCC_TARGET_P3V3_P5V0 GND} 9 bol 2 VCC_TARGET_P3V3_P5V0
EXT1 extension header EXT3 extension header
EXT2
EXT =
©
0 <X < Q9 sem
Qﬁ%DQA %6585
z|£|E 2'%%’ o) = gg|f"§ 212!
Ta<35228 922735z
m|m|3|'_|E§%<( <%§m|'_|3|w|w|
S8388 o' wy <00 HTES
Z2Z2Z2Z2Z2Z2Z2 22222222
aaoocooaoaoa oooooaoaa
1125-1210S0R138R1
J201
ID_EXT2 1 2 |
o ADC(H 310 97 _Apc 1°\°
vee_MBUS_P3v3 o—(D—— 1 i —t—dD—ovee_MBUS Psvo S\i/"\c/’l = ? 00 g S\fvlr\a 5
T mikroBUS™ Header (Female) 1| se07 IRQ/GPIO 5 88 10__SPI_SS BIGPIO
GND GND TWI_SDA 11 00 12  TWI SCL
UART RX 13 00 14  UART TX
e N SPI SS A 15 |5 o[ 16 _SPI MoOs
205 J206
A 1 e . al| mory SPI MISIO ig 00 %g SPI_SCK
AN 9|2 S|® GND O O VCC_TARGET_P3V3_P5V0
RST RST |2 .E E' 2] INT I
e cs 13 19I5 O|lel3[RX —
e SCK_[4_[gl3 2lel 21X
MISO [5 @ B 5[ sCL
MISO mosr Te T1®|S SO & SspA EXT?2 extension header
@ 1
MOSI AL E @: 7T5v
° GND} GND 18 lg|w Sle-2H GNP 16np
D L]
mikroBUS s
£ - J
E
SDA
SCL
X
RX
INT
PWM
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PB2 GPIO_IRQ BTN / N
e o 02200 412 o ancey
DGI_GPIO GPIO — PB4 PWM _TCA4 S PIN4_ADC(-)
DGI_GPIO2 *—5pe5M TCA5 LED AZGEIOL PIN5_GPIO
DGI_GPIO3 PA3_GPIO2 -
- PC4 PWM TCAA INGICRIO
DA ~—PC2 12C SDA SCE PWM TCAS PIN7_PWM(+)
DGI_TWI 12C Scy. ._PC3 12C SCL FCoGPIO IR PIN8_PWM(-)
SCT GPIO 5B PIN9_IRQ/GPIO
PCO_UARTL TX = PIN10_SPI_SS_B/GPIO .
CDC_UART U AXD -_PCL UARTL RX VCC_MCU_P3V3_P5V0 — PIN11_TWI_SDA i EXTL
LG FNELE I I SAUARTS R PIN12_TWI_SCL
ss PF3 EDBG SPI SS C300 C301 FA0 UARTO TX PIN13_UART_RX
MOS| —PA4 SPI_MOSI oND 4.7uF 100n AT SS PIN14_UART_TX
DGI_SPI SPI MiSo PAS SPI_MISO AP U5ST PIN15_SPI_SS_A
PA6_SPI_SCK PIN16_SPI_MOSI
SCK PA5_SPI_MISO >
PATSPISCR PIN17_SPI_MISO
uPDI —2FD! PIN18_SPI_SCK
UPDI UPDI 1aRGET RESET —PE6 RST BIN / \
o PD4_ADC_AIN4
o FD5 ADC_AING PN DY)
_ X< o|8[= PIN4_ADC(-)
D e Zlololx PEO GPIO1 i
Ol |ulele SIFIE PF6 _RST BTN INSNCRIO
= el s|sle < PIN6_GPIO
zlzlz|<|< S S PB4 PWM_TCAL PIN7_PWM(+)
&lojo|5|5 c|z|Z| PB5 PWM_TCAS LED _ e pyym(-)
2l | [Elelelzle PB2 SPICRR BTN . piNg_IRQIGPIO .
[N N N Sla|a|e)a - PIN10_SPI_SS_B/GPIO X
U300 L2 126 DA PINLLTWI SDA EXT2
oo wlst|o|N|]o]o (o~ PC3 12C_SCL = =
SN (S| vg")g‘og") ATmegad4809-AFR PIN12_TWI_SCL
PCL UARTL RX
SC UARTI T PIN13_UART_RX
TONNAO Q=0T ™ PIN14_UART_TX
O I<CIIZO0OW WL W PE1 SPI_SS = 3
fooaoaaoo>aocaaa PIN15_SPI_SS_A
=°=5 PA4_SPI_MOSI
@ PIN16_SPI_MOSI
PA5_SPI_MISO 1 o 36 PF2 SPI SS AT PN 71 WO
5o PAS = PF2 fae—T PIN18_SPI_SCK
PA6_SPI_SCK o X (T0SC2)PF1. |35 _PFL XOUTS2
0} =
PA7_SPI_SS Ol (TOSC15PFO 734 __PF0_XIN32
PBO_UART3_TX 27 b0 PE3 |33 PE3 GPIO 55B PD6_ADC_AIN6 PIN3_ADC(+)
PBL UART3 RX 5 pp1 PE» |32 PE2 GPIO_IRQ PD7_ADC_AINZ VREF pNa“anc ()
PB2 GPIO_IRQ BTN 6| PB2 A= 73T _PEL SPI S5 GND PDO0_GPIOL ATyAEe
PB3 GPIO_SSB 7] pos PEO |30 _PEO GPIOT EDIECRIOZ PIN6_GPIO
PB4 PWM TCAZ 8] ey oD 29 PF4_PWM_TCBO PINT PWM(+)
PB5 PWM_TCA5 LEDO, | ppe AVDD |28 €302 ERIIRWMAICEL PINS_PWM(-)
PCO UARTL TX T e pD7 |x2/__PD7 ADC AIN7 VREF | 100n PE2 GPIO_IRQ PIN9_IRQ/GPIO
PCI UARTI RX 11| piy PD6 |426__PD6 ADC AING VCC MCU AVDD PE3_GPIO_SSB PING SPI sS B/apio &
PC2_I12C_SDA 1 725 _PD5 ADC AING ML PC2_12C_SDA LSFLER | % (EXT3 )
PC2 PD5 PIN11_TWI_SDA
PC3 12C_SCL UM
PIN12_TWI_SCL
PBL UART3 RX W
L300 SR UARTISX PIN13_UART RX
BEASBEEEANRE BLM18PG471SN1 PEPRSEINSS PIN14_UART_TX
a>ocaa0aaaacaoaa PIN15_SPI_SS_A
EAZESLIEMOS] PIN16_SPI_MOSI
PA5_SPI_MISO i
2%5-'4 219 ﬁﬁ%‘i’.%% cﬂ%‘cd%‘&’%‘& VCC_MCU_P3V3_P5V0 PAG SPT SCK RN TESRIENISO)
PIN18_SPI_SCK
stello| | lslols
- I S 8”’ =]
0 |- |E|o I|<< D6_ADC_AING AN
Bl (2 P
@ s|slolol3|3lololo DO_GPIOL RoT
o alala PF4_PWM_TCBO
& | BE[E55(<<< SE7 GPIO TR PWM
) <t |||~ ]|o|o|a]m|< PC2 12C SDA Ny
(6] (6] (8] (8] (6] [a] [a][a][a]a] SDA %)
o [aW [aW [a [a [a T [a T [a [a ' [a} 3C3 ZC SCL D
N\t PBL_UART3 RX o 3 miKroBUS
/ PBO_UART3 TX e =
c E
PF2 SPI_SS A
PAZ_SPI_MOSI
VCC_MCU_P3V3_P5V0 EASSSRIEMISO e
-7 PAG6_SPI_SCK N
€303
GND 100n
12C PULL-UP CryptoAuthentication™ footprint
PB5 PWM TCAS5 LED
P> GPI0 1RO BTN VCC_TARGET_P3V3_P5V0
VCC_TARGET_P3V3_P5V0
o -
32 kHz CRYSTAL USER_LED USER_BUTTON RST/USER button with current limit and noise filter § = §
N N VCC_TARGET_P3V3_P5V0
Crystal datasheet: & fad - P -
Cerystal = 7pF 2 5 VG AREEI (R PC2 12C_SDA N.M C304
max ESR = 70kOhm = g PC3 12C_SCL 100n
Accuracy +20ppm o — N
& & 3 o 3
ATmega4809 datasheet: 2 - &
Cpara = 5.5pF / 5.5pf (XIN and XOUT) XC300 a 2 PF6_RST BTN GND
max ESR = 80kOhm |:| O N w O
'—| = = o
. . 3300 o z s 2
PCB capacitance: Cpch = 0.5pF (estimated) 32.768kHz = ! 3 s o
a = a &
Estimated load: L L T S| swsoo TP301
C = 2x(Ccrystal- Cpara - Cpch) __fgr? £ __fggg = 2 =
C = 2x(7pF - 2.75pF - 0.5pF) - 8 o o
C=75pF 2 g ™ Drawn By: B
SND GND < Microchip Norway M
€305 = 10pF and C306 = 13pF. z —— c oc
P P GND Eﬂ SW301 (307 Engineer: I R Hlp
Negative resistance: -465 kOhm S 4.7 TF
Accuracy @ vee=3.3V: 3.4 ppm § | Rrojechilitle Designed with
Accuracy @ vee=5.0V: -0.3 ppm ATmega4809 Xplained Pro
4 Sheet Title
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VCC_EDBG_P3V3
O
)
o
<
o
EDBGEURDIROH EDBG_UPDI_OE
EDBG_TARGET RESET
EDBG UPDI USRGETRESET — yppi EDBG_UPDI
ID3
ID_SYS ID_SYS 1D_2 o2
ID_1
EDBG Power and Status LEDs
VCC_EDBG_P3V3
D400 D401
GREEN LED YELLOW LED
XC400 °
a ) ) 2 |4 1=
Connect the test points during startup of T 3 [
the EDBG to force it into bootloader I I
mode. TP400 TP401 X
The test points_ s_hould_ be covered with 1200Mhl2 ’3_‘
soldtertso that it is easier to get a good T EDBG FORCE BOOT ——ca00 ——ca01 E Q400B 400A
Contacs, 15p 15p ° = 2N7002DW
o5 © N7002DW
GND Zlo algl o
SND GND x[x ==
wlelolol=~ flalels el lelghs ) U400
e R AT32UC3A4256J-CLUR GND GND
“UART RX and TX are switched —ao| PAO / PA18 88838 8E88283883 PX00 [ —
here, and ONLY here! Glfu> PAOL / PAl7 SEEEEGE L L L D S EE S T S 6 PX01 <»%2 EDBG DGI GFIO0 EN EDBG_DGI_GPIO0_EN
EL pa02 7 Pxa7 N PX02 oSS EDBG DGI GFIO1 EN EDBG_DGI _GPIOL EN
D EDBG_CDC_USART RX F§N>§"> onGE 3 s %1 EDBG DGI _GPIOZ EN EDECADGIRCHIOZREN
EDBG_CDC_UART UART %D EDBG_CDC USART TX E§N> A S e Q%i EDBG DGI _GPIO3 EN EDRG_DGI GPIOS EN
—2g+{ PAOS PX05 faz—
T%D PAO6 / PA13 PX06 4%
—2ge{ PAO7 / PA19 PX07 fog—
DGI_GPIOO F 3
DGI_GPIOO 5| PAOS PX08 oty —
R DGI_GPIOL DGI_GPIOL D8] paog PX09 |t
EDBG_DGI_GPIO GPIO — DGI_GPIO2 C10" | o2 —
CEEELELGPI0 ) DGI_GPIO2 5+ PALO PX10
DGI_GPIO3 g b1
DGI_GPIO3 2 —e| PALL PX12 fapz—
EDBG DGI_SDA 67 pa12 7 PA2S PX13 2
K7 K4 POWER LED CTRL
—5+{ PAL4 / PX11 PX15 / PX32 [afr—rS iR el il
—=5={ PAL5 / PX45 PX16 / PX53 [aey—cDo e Do [ EDBG_CDC_UART_OE
(TARGET_VCC_ENABLE —5-{ PAL6 PX19 7 PX59 |a
EDBG_FORCE_BOOT M| trem /7 mEE bxo1 |-H2__ TARGET RESET SENSE LEVEL TARGET RESET SENSE LEVEL |
EDBG_ADCO EDBG_ADCO Ki0" | KT - - —
[ EDBG_ADCO 5 PA21 / PX22 PX23 {agy—
EDBG_ADCL EDBG _ADCL A 2
[ EDBG_ADCL g+ PA22 / PX20 PX24 ot —
6] pa23 7 PX46 Px25 |ia  EDBG DGI SPI OE [ EDBG DGI_SPI_OF
o TARGET VCC ENABLE J10,| a57 7 py17 pyoe |33 ‘ D61 _SP
EDBG_DGI_TWI 12C = EDBG DGI SCL F7. | pase 7 PROS Px27 |4K2_ EDBG SPI DGI MISO S
EDEGEDGIRIZGEOE EDBG DGI_I2C OE A2 pao7 P28 | 4K EDBG SPI DGI MOSI A
e DL AL pasg PX29 |92 __EDBG SPI DGI SCK % SPI EDBG_DGI_SPI
EDBG_UPDI_TX Bﬁ hen X320 %s EDBG_SPI_DGI_SS =5
EDBG TARGET RESET é§"> er P31 L
—£2,] pa31
1400 VCC_EDBG_USB_P5V0
VBUS |2 ¢ AL0 | ysg vBus
2 __USB HS N 1 B8 EDBG USB HS N A9 = K9 EDBG JTAG TCK
b~ 3B s P 2 OISO EDBG USB HS P | TCK "8 EDBG JTAG TDI ®TP402 7 —
D+ =Y o DPHS TDI @ TP403 | Programming interface of the
1D g g D402 R421 EDBG USB FS N B9 TDO ﬂs Eggg gﬁg L\D/g @ TP404 | embedded debugger. The test points
GND 5 1 &‘ EMI212IMTTAG R422 EDBG USB FS P gg"] DMFS TMS @ TP405 | will be connected by needles in the
SHIELD1 i GND DPFS << o e i J9 EDBG RESET N test fixture for programming. GND
SHIELD2 (— & == z g3 zJ 000000 ©O000O0O RESET N @ TP406 | test point is TP400.
SHIELDS |5 7T Lag1 usevenns 35 B g2 35  5BBBE5 5333%3
SHIELD4 £3 S £8a & £S888S F35338E5 VCC_EDBG_P3V3 O—@TP407
o BLM18PG471SN1
| ——Cc407 —C408 2
[ 1nF 1nF ©
GND GND GND
NM N.M 1 VCC_EDBG_P3V3,, VCC_EDBG_P3\(3 1
T GND  GND GND
BLM18PG47ISN1 o)
“Input filter on USB = —C404=—C405——C406 VCC_EDBG_P3V3
GND power input. TlOOn TZ'ZUF L
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RESET Level converter 12C Level Converter
(CCIEDECRRSVSRVECATARCETTESVSEEV] VCC_EDBG_P3V3 VCC_TARGET P3V3_P5V0
N
e 3 TARGET RESET SENSE X sld= U500
N S8 BN B[N 8
§ % VCC_EDG_P3V3 NN VCCA  VCCB }
e jj 2 7
r ) BO | ———R504
1 | — 1
EDBCMIARCETMRESHMSENSEN| ” < Q501B EDBG_DGI_12C 12¢ ?S'gﬁ 3 6 LOR_IpFo5 ggf 12C DGI_12C_LEVEL
o FDC6327C 3 a BL & T
g Q500A 5 4
ég ) - ©| FDC6327C [ EDBG_DGI_I2C_OE — OE o0~ {GND
38 E = GND FXMA2102L8X
0 <l 1 Inl
GND GND
n
3
o
GND GND
UPDI Level Converter
N Copy TARGET RESET | s  VCC_TARGET_P3V3_P5\0 oo
D UPDI VCC_EDBG_P3V3O=— VCCA  VCCB L TR R . TARGET RESET
1 %D n 3 <~% o510 . Uppl UPDI UPDI_LEVEL
| NS n S|
[ EDBG_UPDI_OE DIR GND |—=—|GND
oND R T0g SN74LVCITA5DCKR
GPIO Level Converters
Us02 VCC_TARGET P3V3 P5V0
VCC_EDBG_P3V3 03— VCCA  VCCB g
§u> A <"5
[ EDBG_DGI_GPIO0_EN DIR  GND 2{GND
GNDFRRLS SN74LVCIT45DCKR
Us03 VCC_TARGET P3V3 P5V0
VCC_EDBG_PBVSO;— VCCA  vCCB |2 - ‘
=" A B <5 ‘Currentlimiters, 10mA @3.3V
[ EDBG_DGI_GPIOL_EN DIR  GND —2{GND
DGI_GPIO0 GND} R513':M|—I SN74LVCIT45DCKR L 330 =Rgi‘5‘ DGI_GPIO0
EDBG_DGI_GPIO GPIO Bg:—gg:géh U504 VCC_TARGET_P3V3_P5V0 :ﬁggﬁ'ﬁ:%m gg:—gi:g; GPIO DGI_GPIO_LEVEL
DGI_GPIO3 VCCfEDBGfP3VSOé— VCCA  VCCB g |_-—‘§§GF=R5” DGI_GPIO3
\—gp A B
[ EDBG_DGI_GPIOZ_EN DIR  GND <5—|GND
GNDRELS SN74LVC1T45DCKR Decoupling (place close to level shifters)
U505 VCC_TARGET P3V3 P5V0 VCC_EDBG_P3V3
VCC_EDBG_P3V3 03— VCCA  VCCB i 3
———— - A B (=3 +< . r r r r tr { 1T 1 T |
[ EDBG_DGI_GPI03_EN DIR  GND —2{GND €500 ——C501 ——C502 ——C503 ——C504 ——C505——C506 ——C507 ——C508 ——C509——C510——C511
DR NTAVCTTIE5eRR —|_100n TlOOn TlOOn TlOOn TlOOn TlOOn TlOOn TlOOn TlOOn TlOOn TlOOn —|_100n
T
SPI Level Converters GIID
U506 VCC_TARGET P3V3 P5V0 VCC_TARGET P3V3 P5V0
VCC_EDBG_P3V3 On- VCCA  VCCB |2 3
——— 2l A B 1+ ‘< . . . r tr t 1 1 1 |
GNDF2+{ DIR  GND —2-{GND C512——C513——C514——C515——C516——C517 ——C518 ——C519——C520 ——C521 ——C522——C523
SNTAVCTTI5RR —|_100n TlOOn TlOOn TlOOn TlOOn TlOOn TlOOn TlOOn TlOOn TlOOn TlOOn —|_100n
Us07 VCC_TARGET P3V3 P5V0 G—,L—D
VCC_EDBG_P3V30§— VCCA  vCCB |2
ﬂ A B <n:2
. GNDF2+{ DIR  GND |->—{GND [T
sor SN7ALVCIT45DCKR | TSR oo
EDECEDCINSEN Sl MOSI U508 VCC_TARGET P3V3_P5V0 ——__Gngggg MOS! Shl DYLSIPLISMAL
MISS) VCC_EDBG_P3V3 03— VCCA  VCCB |2 330 MISO
GND 5" SIR GNg 5 GND ACurrentlimiter,10mA@3.3V ‘
SN7ALVCITA5DCKR
U509 VCC_TARGET P3V3_P5V0
VCC_EDBG_P3V3 03— VCCA  VCCB i
§4> A B <u§
[ EDBG_DGI_SPI_OE DIR  GND 2—{GND
GND 22 g SN74LVCIT45DCKR
CDC Level Converters
U510 VCC_TARGET P3V3 P5V0
VCC_EDBG_P3V3 03— VCCA  VCCB [— 'ﬂmgﬁ. Norwa °
51 B B 2 ACurrentIimiter, 10mA @3.3V ‘ - : d Y
[ EDBG_CDC_UART_OE DIR GND —|GND Engineer:
XD GNDR32 SN74LVCIT45DCKR [R5 rxo TF
EDBG_CDC_UART UART RxD USLL R AR FE TR RS2 o UART CDC_UART_LEVEL Zr%ecmne 4509 Xojained p Dectomed with
VCC_EDBG_P3V3 03— VCCA  VCCB (— Sheemﬁga deliney A
§u> A B <5 .
ene PR o ene I§evel Shl\];tgéi bly Number: A09-3074 | PCBA Revision: 8 Altium.com
1ze Ssembly Number: - evision:
SNPAIVENAHDE R A3 I 5CE Number: A08-2821 | PCB_ Revision: 3 Date: 11/22/2019
File: ATmega4809_Xplained_Pro_Levelshift.SchDoc Page: 60f6
1 2 3 4 5 6 7 8




VieChanical bimensions

21.375 (mm) ——>>

» 2.70 (mm) \(}R =319.825 (mm)
O

€
£
3
3
e
235 (*W-Q O
Nl

2.35 (mm)

< 60.00 (mm)




Connector Placement

31.90 (mm) —>

15.60 (mm)
| /)
O E'm a .
[1[]]]
DEBUG USB
12
o o
Power Header }
o o A
12
(o o]
(o o]
(o o]
—
g (o o]
§0.0
Jg: oo A
5 O O
c
oo —
“oo E
(o o] =
. >~ 0O
'z mikro N E D
= = N
mikroBUS ° o 12 g
POWER o o oo .
o 9 (o] (o] (o o] e
o ¢ o o oo £
o o 00 <
o [e} To0oO0 @
g 74 o
o (o] ﬁ 0—6 Lo
— 4 S0 o0 /|\
/) %)
N J §oo
) . .
mikroBUS Socket N} oo = ,é\ =
oo |EEE
i o 0
Extension Header 3 N 8 N
O0O0O00O0O0O0O0OO0OO0O® - dedg
OO0O0O00|0OO0OO0O0 O« $N
O O \Il \|l‘l/ vV

49.05 (mm)
54.13 (mm)

<18.57 (mm) —>
<—30.000 (mm) —>

>

>



Jioo

J202

3400
S g4z
b c408

R305C307
J108

Js102

R303

oozr

m 00EJX m

" 90£350€0 ZOED

€300

c301

U300
€303

€304

R301L
R300

lozr

s0zr

gozr

J203




TP40L TP400

TP300

TP301

TP406 TP402

E2

EL

TP404 TP403

201

001N

1010

TP407 TP405

8013

By

5014 2019

2018 g1

01

]

@
3

€1 8 3
€O & =

901,

]

¥013

SRLOO RLO2

&

oy
00b0

fAs2:}

Q100

R413 RAL1

a

0014

o101

= 8§ o o
5 8§ 2 R
o} 0 0 0
<@ (-1 (-1 -4
@ 9 =t ©
B 8 B8 =8
8 5 88 ¢
O T S
5 8 38 8
g8 8 8 8
g 8 g5 8
<40%] 8093 60S] 9083
58
£33
© PI¥I
EW0
83 3 e
% 8 e
58 e 35
[ 3=} =2
32
eF
55
1Zvd 2268 o
3
&
€29
Z0+3 10+J 00+
00¥3X ~
8
&
sa09 8
000
FEET
o
8
&

= €262
8 nen
2 2260
8 own gzay
00802180
)
o0ogd m
oy S
9084
8 #1680
8 zosn zisy
3 §180
8 eoen €isu
5 9180
8 voon g1y
2 2183
8 coen sicy
a8 €16)
8 toen gy
1080 0050
805 <0SY

<zsd

ozad

»OSd
sosy

3]

sigd

915

2184

o1gd
805

387

E4

E3




STATUS {um

]
SWO mESW1l _

2 §LEDO EWR

5.0VIN GND 1 ] €
.0V | 1 &
3 S0V s0vvee 3 QT

ATmegad809
UPDI DEBUG

MICROCHIP

CRYPTO
FOOTPRINT

ATmega4809
e

-
fageanutanie

CRYSTAL

[
nm

mikro

BUS

AN /PDB PF4/PWM
mikroBUS . | rsT/PDO PE2/INT
POHER CS/PF2 PB1/RX
SCK /PA6 PBO/TX
MISO / PAS PC3/SCL
GND  GND MOSI/PA4 PC2/SDA
+3.3V +5V

GND

PE1
PAS
GND vCC

O vVCcC GND




@®B00T® @CND
® RST@® @TCK

H T00® @ TDI
vee® @ Tms

GND

o0
ucCg ®®uPDI

oo @ Elive [
ro3 @ @ro!

Pis @ @rrz[® n : EXIENGION HEADER
rcs @ Opm"

rcz @ @ rcs
rcs @ @ rc2
pro @ @ Pt
pre @ @ a7 It
prs @ @ res = UART_RX
uce @ @ oo | SPLSS_A

SPI_MISO

GPIOO

EDBG DISCONNECT

PF4
PE2

oo @ B o PB1
ros @ @ ro+ PBO
rre @ @ reo PC3
res @ @ rs+ PC2
33 @ @ ro2 5V0
rcs @ @ rc2 GND
rco @ @ rct
pae @ @ PEr
pas @ @ res
vee @ @ oo

B s [B+3.3v
@0 @ono

00000008

Microchip © 2018
PCBA LABEL
A08-2821 Rev 3

ro7 @ @ ros

i rot @ @ Poo
prs @ @ pre

res @ @ ee2

rcs @ @ pc2

reo @) @ e81
B 0t @) @ rr2
rrs @ @ ers

vee @ @ oo

®







S XXX XXXXI N Ceeoco000000

° 000000000 000000000
) o ° H .
° ooo ¢ °® ‘ ooo %%
° o % o o e ¢ o« ' e
S e ° ¢ o 0000000
o oo © oo oo ° o o© ° ° .
SO S Tt
[ ] ooud.u o o0 o ° ° R
° ° °
® Qe ° o ® oo ¢ o o ¢
° ° o ° °
[ ] “ ° ° “ s. o o [ ]
® oo o Coo LN ©
e o o o © oo °
° o® oo ° ¢ °
@' % o o ¢ o oo % o . ° . °
e . R XX XXX X8
oo 8 .
o o 'y
oo

o)

-

o)

~




(XX XXXXXX]Ioh
e0000000O0CO0
[}

000000000 ()

-

o)

~




OOOO(;OEH
0000000000



Component list

Source Data From:
Project:
Variant:

Bill of Materials Fitted for Variant [Default_assembly] of Project [ATmega4809_Xplained_Pro.PrjPCB] (No PCB Document Selected)

ATmega4809 Xplained Pro.PriPCB
ATmega4809 Xplained Pro.PriPCB

Default_assembly

Fitted

Report Date:
Print Date:
Designator

11/22/2019
11/22/2019
Quantity

12:02 PM
11:59:48 AM
Value

Manufacturer

MICROCHIP

Description

Fited | C100, C101, C104, C105, C300 5 4.7uF WALSIN Technology Corporation 0603X475K100CT ‘Ceramic capacitor, SMD 0603, X5R, 10V, 10% (de31036)
Fited | C102, C103, C106, C301, C302, 36 100 Kemet C0402C104KARACTU Ceramic capacitor, SMD 0402, X7R, 16V, +/-10%
C303, C304, C404, C410, C411,
€412, €413, C500, C501, C502,
C503, C504, C505, C506, C507,
C508, €509, C510, C511, C512,
C513, C514, C515, C516, C517,
C518, €519, C520, C521, C522,
c523
Fitted c107 1 10n Yageo CC0402KRX7R8BB103 Ceramic capacitor, SMD 0402, X7R, 25V, +/-10%
Fitted C108 1 10uF/16V. Taiyo Yuden EMK107BBJ106MA-T Ceramic capacitor, SMD 0603, X5R, 16V, 10UF & 20% (High Density)
Fitted C109, C406, C407, C408 ) nF Murata GRM1555C1H102JA01D. Ceramic capacitor, SMD 0402, C0G, 50V, +/-5%
Fitted C305, C402 2 10p AVX 04025A100JAT2A Ceramic capacitor, SMD 0402, NPO, 50V, +/-5%
Fitted C306 1 13pF Murata GRM1555C1H130JA01D. Ceramic capacitor, SMD 0402, NP0, 50V, +/-5%
Fitted c307 1 470 PHYCOMP 2238 587 15632 Ceramic capacitor, SMD 0402, X7R, 25V, +/-10% (de35287)
Fitted 400, C401 2 15p AVX 04025A1500AT2A Ceramic capacitor, SMD 0402, NP0, 50V, +/-5%
Fitted C405, C409, C414, C415 4 2.20F Kemet C0402C225MIPAC Ceramic capacitor, SMD 0402, X5R, 6.3V, +-20%
Fitted D100 1 BATS4 Philips BATS54 Schottky diode, V(rm)=30V, I(§=0.1A, V(f)=0.4V (at If = 0.01A), I(r)=0.5uA (at Vrrm), t(rr)=5ns, SMD SOT23
Fitted D300, D401 2 YELLOW LED ROHM SML-P12YTT86R LED, SMD 0402, Yellow, Wave length=586nm, 7.6mcd @ (1mA, 1.9V)
Fitted D400 1 GREEN LED ROHM SML-P12MTT86R LED, SMD 0402, Green, Wave length=569nm, 2.1mcd @ (1mA, 1.9Vfrohm
Fitted D402 1 EM2121IMTTAG ON EMI212IMTTAG EMI2121, SZEMI2121 Single Pair Common Mode Filter with ESD Protection
Fitted E1,E2,E3, E4 2 535076 M 515076 2.8mm adhesive feet,diam 8.0mm
Fitted F100 1 MC36213 Multicomp MC36213 Resetable PTC fuse, Ih = 0.5A, It = 1.0, 0805 package
Fitted FIXTUREL 1 Xplained PRO MCU board Xplained PRO MCU board Jupiter Test Fixture Xplained PRO MCU board Jupiter Test Fixture
Jupiter Test Fixture.
Fitted FW1 1 EDBG secured firmware Microchip EDBG secured firmware
Fitted J100 1 1125-1202S0R138R1 WCON 1125-1202S0R138R1 Pin header, 2x2, Right Angle, 2.54mm, THT, Pin In Paste
Fitted 103 1 Pin header 12 right angle WCON 1125-1102S0R138R1 1x2 pin header, right angle, 2.54 mm pitch, through-hole
Fitted J105 1 1125-1103S0S113R1 WCON 1125-1103S0S113R1 1x3 pin header, 2.54mm pitch, Pin-in-Paste THM
Fitted 3200, J201, 3203 3 1125-1210S0R138R1 WCON 1125-1210S0R138R1 Pin header, 2x10, Right Angle, 2.54mm, THM, Pin In Paste
Fitted 3202 1 1310-1205SNS073R1 WCON 1310-1205SNS073R1 2X5 pin header, 1.27mm pitch, THM
Fitted 205, J206 2 2185-108SS0CYNPL WCON 2185-108SSOCYNP1L 1x8 receptacle pin header, 2.54mm pitch THM, PIP
Fitted 3400 1 MU-MB0142AB2-269 Allen Creations Corp. MU-MB0142AB2-269 USB micro AB, Surface mount signals and DIP shield
Fitted 35100, J5102 2 3710-60010S0801 WCON 3710-60010S0B01 Jumper cap for 2.54mm pinheader
Fitted L300, L401, L402 3 BLM18PGA471SNL Murata BLM18PGA71SN1 SMD RF inductor 0603, Z=4700hm (@100MHz), Max R(dc)=0.200hm, Max current=1A
Fitted LABELL 1 Label PCBA ACT Logimark AS 505462 PCBA identification label PP Top White Gloss
Fitted PCBL 1 ATmegad809 Xplained Pro ATmegad809 Xplained Pro PCB documentation
Fitted PCBADOCL 1 A09-3074 PCBA Files ATmegad809 Xplained Pro PCBA
Fitted Q100, Q101, Q103 3 PMDPBS5XP. NXP. PMDPBS5XP. Dual P-Channel MOSFET, -20V, RDS(ON) < 55 mOhm @-3.4A@-4.5V
Fitted Q102 1 2N7002,215 NXP. 2N7002,215 N-Channel MOSFET. 60V, 0.300A continuous, 1.2A Peak. RDS(ON) = 3.80hm@VGS=4.5V, VGS(th)<2.5V
Fitted Q400 1 2N7002DW. Fairchild 2N7002DW. Dual N-Channel MOSFET, 60V, 115mA cont,RDS(ON) < 7.5 Ohm @50mA@5V, SOT-363
Fitted Q500, Q501 2 FDC6327C Fairchild FDC6327C Dual N/P-ch MOSFET, 20V, 2.7A/-1.9A cont, BA/-8A pulse, RDS(ON)<0.08/0.170hm@VGS=4.5V, VGS(th)<1.5/-1.5V,
SS0T6
Fitted R100, R410, R413 3 M ASJ Holdings CR10-1004-FK Thick film resistor, SMD 0402, 1/16W, 1%
Fited | R101, R102, R107, R302, R502, 16 100k 'ASJ Holdings CR10-1003-FK Thick film resistor, SMD 0402, 1/16W, 1%
R503, R506, R507, R508, R511,
R512, R513, R518, R519, R524,
R525
Fitted R103, R106, R109, R110 2 a7k KOA RK73H1ETTPA702F Thick film resistor, SMD 0402, 1/16W, 1%
Fitted R104, R304, R411, RA12 4 1K ASJ Holdings CR10-1001-FK Thick film resistor, SMD 0402, 1/16W, 1%
Fitted R105 1 10k Vishay CRCW040210KOFKED Thick film resistor, SMD 0402, 1/16W, 1%
Fited | R108, R504, R505, R509, R510, 9 R (nfa) RMCF0402ZTOR00 RES 0.0 OHM 1/16W 0402 SMD
R520, R521, R522, R527
Fitted R300, R301, R500, RS0 4 a7k Panasonic ERJ2RKF4701X Thick film resistor, SMD 0402, 1/16W, 1%
Fitted R303, R305, R421, R422 4 39R 'ASJ Holdings CR10-30R0-FK Thick film resistor, SMD 0402, 1/16W, 1%
Fitted RA01, R403, R409 3 1K ASJ Holdings CR10-1001-FK Thick film resistor, SMD 0402, 1/16W, 1%
Fitted RA23 1 681k Vishay CRCW04026KB1FKED Thick film resistor, SMD 0402, 1/16W, 1%
Fited | R514, R515, R516, R517, R523, 6 330R ASJ Holdings CR10-3300-FK Thick film resistor, SMD 0402, 1/16W, 1%
Fitted SW300, SW301 2 TS604VM1-035CR Dailywell Electronics Co.LTD TS604VM1-035CR-R SWITCH, SMD, 260gf, 6.4mm X 6.2mm
Fitted TEST1 1 ATmega4809 Xplained Pro Fixture test for ATmega4809 Xplained Pro
test
Fitted TESTDOCL 1 ATmega4809 Xplained Pro ATmega4809 Xplained Pro Test Instructions
Test Instructions
Fitted U100 1 MIC5259 Microchip MIC5259-3 3YML '300mA High PSRR, Low Noise uCap CMOS LDO with 6-pad MLF 2x2mm
Fitted U101, U102 2 MIC94165 Microchip MIC94165YCS-TR Loadswitch, Rds(on) = 14.5mohm, 1.0mm x 1.5mm WLCSP, reverse blocking, 2.7ms Soft Start
Fitted U103 1 MIC5319 Microchip MIC5319-3.3YML 500mA Ultra Low Dropout LDO regulator, 2% accuracy, 2mm x 2mm MLF
Fitted U300 1 ATmegadB09-AFR Microchip ATmegadB09-AFR Atmel 8-bit RISC MCU, 48K Flash, 48pin TQFP, 7x7mm, 0.5m pitch package
Fitted U400 1 AT32UC3A4256)-C1UR Microchip AT32UC3A4256J-C1UR EDBG controller
Fitted Us00 1 FXMA2102L8X Fairchild FXMA2102L8X Dual supply, 2-bit, voltage translator, buffer, repeater, isolator for I2C applications
Fited | USO01, U502, U503, US04, U505, 11 SN74LVC1T45DCKR Texas Instruments SN74LVC1T45DCKR Single-Bit Dual-Supply Bus Transceiver with Configurable Voltage Translation and 3-State Outputs
Us06, U507, U508, U509, U510,
Fitted XC300 1 32.768KkHz Abracon ABS07-32.768kHz-7-T Crystal, 32.768KkHz, CL=7.0pF, ESR=70kOhm, SMD LxW=3.2 x 1.5mm, 20ppm
Fitted XCa00 1 12.00MHz Kyocera Crystal Device Corporation CX3225GB12000HOKPSC1 Kyocera CX3225GB12000HO0KPSCL, 12MHz, 12pF, SND crystal
Not C403 0 470 PHYCOMP 2238 587 15632 Ceramic capacilor, SMD 0402, X7R, 25V, +/-10% (de35287)
Fitted
Not J208, 3209 0 1125-1102S0S113R1 WCON 1125-1102S0S113R1 12 pin header, 2.54mm pitch, Pin-in-Paste THM
Fitted
Not R111 0 100k ASJ Holdings CR10-1003-FK Thick film resistor, SMD 0402, 1/16W, 1%
Fitted
Not R112 0 47k KOA RK73H1ETTPA702F Thick film resistor, SMD 0402, 1/16W, 1%
Fitted
Not RA424. 0 m ASJ Holdings CR10-1004-FK Thick film resistor, SMD 0402, 1/16W, 1%
Fitted
Not U301 0 ATECC508A [2C UDFN Microchip ATECC508A-MAHDA-T ATECC508A with an 12C Interface and a 8 Pin UDFN Package with Paddle
Fitted
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