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SAMAGS 1/Os
HD96_SAMAS-10.SchDoc
Power Supply RTC
HD96_PowerSupply.SchDoc HD96_RTC.SchDoc
nRST
VDDFUSE_EN | VDDFUSE_EN
1 RsT Wou oy RTCC_SPI_PCO[L..4] + | RTCC_SPI_PCO[L.4]
USBA_VBUS_Feedback "~ USBA VBUS_Feedback PCOO/RTCC_EVHS "] PCOO/RTCC_EVHS
PCO6/RTCC_WDO ™ PCOB/IRTCC_WDO
3@%@232@%%;&%& PCO7/RTCC_BOOT ~ PCO7/RTCC_BOOT
VDDIODDR ' PB30/RTCC_EVLS ™ PB30/RTCC_EVLS
VDDIODDR %ﬁ% VDDIODDR PB3L/RTCC_IRQ ™ PB3LRTCC_IRQ
VDDCORE VDDCORE
Secure Element
USBA_DP USBA_DP HD96_Secure-Element.SchDoc
eatthl - WizrA (ol PD05_ TWCKL ATECC [ | ] PD05_TWCK1 ATECC
5 PD04 TWD1_ATECC PD04 TWD1 ATECC
I ] nRST
L] WAKEUP uSD Card Interface + Flash
USB Host HD96_Flash.SchDoc
HD96_USB-Host.SchDoc PA22/SDMMCL_CK ] PA22/SDMMCL_CK
USBB_DM (> USBB_DM PA28/SDMMCL _CDA "~ PA28/SDMMCL_CDA
USBB._DP = USBB_DP PA18/SDMMCL DATO "~ PA18/SDMMC1_DATO
PAL9/SDMMCL_DATL 1 PAL9/SDMMC1_DATL
PD19/USBB_OVCUR | PD19/USBB_OVCUR PA20/SDMMCL_DAT2 ™ PA20/SDMMC1_DAT2
PA27/USBB_VBUS_EN ™ PA27/USBB_VBUS_EN PA21/SDMMCL_DAT3 ™ PA21/SDMMC1_DAT3
PA30/SDMMCL_CD 1 PA30/SDMMCL_CD
PD08_DISABLE_BOOT | PD08_DISABLE _BOOT
Ethernet QSPIL Flash_PB[5..10] + ] QSPIL Flash_PB[5..10]
HD96_Ethernet.SchDoc
nRST PD22 TWCKO_EEPROM | PD22_ TWCKO_EEPROM WiFI
L nRsT PD21_TWDO_EEPROM 1 PD21_TWDO_EEPROM HD96_WIFI.SchDoc
GTXCK_PD09 1 GTXCK_PD09
o —fEr e PA09_EN_WLAN_3V3 ] PA09_EN_WLAN_3V3
GRXDV_PD11 ] GRXDV_PD11 SDIO_WIFI_PAO[0..5] » | SDIO_WIFI_PA0[0.5]
(ElRAER Ppi2 L] GRXER PD12 PAOBIWIFI_WAKE ] PAOS/WIFI_WAKE
GRX0_PD13 ™ GRX0_PD13
PAO7/WIFI_RESET N ™ PAO7/WIFI_RESET N
GRXL PD14 ] GRX1_PD14
PALO/WIFI_CHIP_EN 7 PALO/WIFI_CHIP_EN
GTX0_PD15 1 GTX0_PD15 LGrllr L@slle
4 4 PALLWIFI_IRON "~ PALLWIFI_IRQN
GTXL PD16 1 GTX1_PD16
— = PA12/WIFI_GPIO_5 1 PA12/WIFI_GPIO_5
GMDC_PD17 1 GMDC_PD17 SCRIOR _GPIO_
PAOB/WIFI_GPIO 1 1 PAOS/WIFI_GPIO_1
El¥IDlIo) ik L_JIGMDIOIRD15 PAL3/WIFI_GPIO 6 1 PAI3/WIFI_GPIO_6
ETH_INT_IRQ_PD31 "~ ETH_INT_IRQ_PD31 Lt Ll
SAMADS Debug
96 Board 10T Edition 1,8V Expansion Connector RST HD96_SAMAS-Debug.SchDoc
HD96_ExpansionConnecter.SchDoc
nRST PCLO/FLEXCOM3_I01_UARTO_RXD ] PC19/FLEXCOMS3_IO1_UARTO_RxD +_JInRST;
U nRsT PC20/FLEXCOM3_I00_UARTO_TxD "~ PC20/FLEXCOM3_I00_UARTO_TxD PD27/TAG_TCK ] PD27IITAG_TCK
 wakeup  PC2UFLEXCOM3 103 UARTO CTS ] PC21/FLEXCOM3_I03_UARTO_CTS PD28/JTAG.TDI 1 PD28/JTAG_TDI
PC22/FLEXCOM3_104_UARTO_RTS 1 PC22/FLEXCOM3_I04_UARTO RTS PD29/JTAG.TDO ™ PD29/ITAG_TDO
PC29/FLEXCOMA4_I01_UARTL RxD ] PC29/FLEXCOMA4_IO1_UARTL_RxD FOEACL Y -] PD30NTAG_TMS
PC28/FLEXCOM4_100_UARTL TxD ™ PC28/FLEXCOMA4_I00_UARTL TxD PD02/DBG_UART RX | PD02/DBG_UART RX
PB29/FLEXCOMO_IO1 TWCK_I2C0_SCL ] PB29/FLEXCOMO_IO1_TWCK_I2C0_SCL FIDTRDIENE AR 1] PD03/DBG_UART_TX
PB28/FLEXCOMO_I00_TWD_12C0_SDA ™ PB28/FLEXCOMO_I00_TWD_i2C0_SDA
PA23/FLEXCOML_I01 TWCK_I2C1 SCL "] PA23/FLEXCOML_IO1 TWCK_I2CL SCL
PA24/FLEXCOML 100 TWD 12C1 SDA ™ PA24/FLEXCOML_I00_TWD_i2C1 SDA SAMAS DDR2
PA14/SPI0_SPCK_SPI0_SCLK "] PAL4/SPI0_SPCK_SPI0_SCLK VODIODDR HD98_SAMAS-DDR2.SchDoc
PAI5/SPI0_MOSI_SPI0_DOUT ™ PAL5/SPI0_MOSI_SPI0_DOUT
PA16/SPI0_MISO_SPI0_DIN 1 PAL6/SPIO_MISO_SPI0_DIN VDDIODDR
PAL7/SPIO_NPCS0_SPI0_CS ™ PAL17/SPI0_NPCS0_SPI0_CS
PB17/12SDI1_PCM_DI | PB17/12SDI1_PCM DI e
PB18/12SDOL PCM DO 1 PB18/12SDOL PCM DO 533&332”-3'1',3323 SehDoc
PB15/I12SCK1_PCM_CLK "] PB15/I2SCK1_PCM_CLK VISIONHISIory.
PB16/12SMCKL_PCM_FS 1 PB16/I2SMCKL PCM_FS
PB24_GPIO_A 1 PB24 GPIO_A
PC26/CAN_TX_GPIO B ] PC26/CAN_TX_GPIO_B ;
PB25_GPIO_C ] PB25_GPIO_C Block Diagram
PC27/CAN_RX_GPIO_D i ] PC27/CAN_RX_GPIO_D HD96_Block-Diagram.SchDoc
PB26_GPIO_E ~ PB26_GPIO_E
PB21_GPIO_F "~ PB21 GPIO_F
PB27 GPIO G — PB27 GPIO_ G
PB12 GPIO_H — PB12_GPIO_H
PB13 GPIO | — PB13 GPIO_|
PD25_GPIO_J 1 PD25_GPIO_J
PB14 GPIO K 1 PB14 GPIO K
PD26_GPIO_L 1 PD26_GPIO_L
HMI: Buttons & LEDs
HD96_HMI.SchDoc
nRST PA29/BUTTON | PA29/BUTTON
+_InRST PC12/LED1 ] PCI2/LED1
] WAKEUP PC13/LED2 1 PC13/LED2
PC15/LED3 1 PC15/LEDS3
PC17/LEDA4 1 PC17/LED4
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6 7 8
USB Device + Power Supply Connector (Micro USB) Backup Power Supply
5V_USB_IN I Alternate Power Connector 11
NOT FITTED
SW-102-97-G-S
1800hm at 100MHz
/ BAT54C
VDD_3V3
= 90R-diffpair GND CHASSIS_GND VDDBU J4
GND

El o~ @ 2 [, uro

[Top/Bot USBA N 4
[Top/Bot USBA P ngﬁ g’gl D2 1 | f—
H d> 5V_USB_IN r T
10 v — Connector

90R-diffpair GND NOT FITTED
Place close to PD20
GND Routing USB to MPU R3 ESEARVBLSREeedback To keep Fuse emulation during Power Down, Supply VDDBU external with 3V3
ca C5

CHASSIS_GND Max trace-length mismatch
between USB signals pairs

should be no greater than 3.8mm

I
20pF / 10V

@
Z
lw)

90 ohms differential trace
impedance

.|||_|
100nF / 16V

@
z
lw)

MIC2800 / MPU Power Supply

5V_USB_IN

U2

GND 106

10uF / 10V

10nF / 10V
POR delay: 10nF = 10ms

100nF/ 16V

=
= —
=

100nF/ 16V

MIC2800

P21 (P VDD 3V3 add 2mzsm((1elay to VDDCORE
VINL Lpo2 -8 300mA & AN, _ delayedEN1
c7 C134 VINZ . A
RTS ook iA.?uF/GSV iﬂuF/e.av EN2 SW
FB
- delayedEN1 ENL . i
) 1 LDO g
LOWQ# LOWQ LDO1 E
8
1421 CBYP
51 CBAS o 2o g
l_i CSET & & & POR
CI’ c12 c13 (*8 %] (=
GND

=
3
17

o
Z
lw)
(9]
Z
w)
(2]
Z
W)

F—

2.2uF / 6.3V

o
2

10uF / 10V

10uF / 10V

OR

VDDIODDR

Select VDDIO
When selecting VDDIO, select according NOR Flash Type

VDD_IO
Q
VDD_3V3
@]

R6
NOT FITTED

5V_USB_IN - Main power supply from uUSB Device Port

VDD_MAIN_5V - Line is connected with a Jumper to VDD_5V

VDDIODDR - 1V8 Volt output from MI1C2800 (supplied DDR RAM)

VDDCORE - 1V25 Volt output Core, including the processor, the embedded memories and the peripherals
VDD_3V3 - additional 3V3 voltage generation (actually powered all peripheral components)

VDDFUSE - 2V5 Voltage Supply for customer fuse matrix

GND GND GND
VDD_IO
S8 5y yse N u1s VDDFUSE
P22 (P VIN vout |2
VDDFUSE_EN 31 EnN GND
C58
C135 3 MIC5365-2.5YC5 3
220nF / 10V 2 2
L 5
S S
GND GND
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VDD_IO DDCORE DDCOR VDDIODDR DDIODDR
™2
U3G
VDDCORE_1 GNDCORE_1 |E22
2 >VDDIoP? 3 VDDGORE 3 GNDGORE 3 |1
1000 at 100MHz 1A 2 I i z z I I I I I z z z VDDCORE_4 GNDCORE_4 K8
o gi E ﬁi s 3 - Ei S8 "% e " % 2 Sy o8 §§ g Ip S 89 8 g¢ 8 VDDCORE_5 GNDCORE 5 <L
3 / . . >\VDDIOPL L w 1 L L 1 1 L L L L L L L VDDCORE_6 GNDCORE_6
n GND  GND
(1v8)
S EFE VDDDDR_1 GNDDDR_1 E;O
VDDDDR_2 GNDDDR_2
oo e ’ ' > VDDIORO g g g g 3 3 3 g g g g g g g VDDDDR_3 GNDDDR 3 |22
c28 c29 c30 c31 c32 @ o o n I o o o L 5 3 = = 3 S VDDDDR_4 GNDDDR_4
L Lz g E g g S s s = s s s S3g 8 8 @ EEEIEE K g VDDDDR_5 GNDDDR 5 (-
n m L L L VDDDDR_6 GNDDDR 6 —=
§ § § g § — — — = — — e— — — e = — e — — VDDDDR_7 GNDDDR_7
100hm at 100MHz 14 GND  GND GND GND GND GND GND GND  GND GND GND GND GND GND  GND
vooqsvs N = v = = = VDDBU <t Ys | vbbBU GNDBU |4
1 Y3 . 0
YN I>VDDOSC M1
22R 10uH, 300mA 0.7 VDD 3V3 VDDANA GNDANA 36
S S Re VDDADC GNDADC
c48 & c49 S Q 1
© :‘ TP5 E3
I n 0R VDDIOPO <t 1 VDDIOPO_1 GNDIOPO_1
g g 100hm at 100MHz 1A e § [ F3 VDDIOPO_2 GNDIOPO_2 F2
VDD _3v3 Lo 5 E £ yopiopi< Sas N12Z | ppiop1 1 GNDIOPL 1 [-M12
—_— —_— c =3 g g
R10 1N 2 = = S VDDUTMI W 2 : g S L P12 | yppiop12 GNDIOPL 2 Pt
1 TP6
R c2| 3 (5 100hm at 100MHz 1A > — — VDDIOP2 <t S D9 D6
100hm at 100MHz 1A Z C53 ] - - ? VDDIOP2_1 GNDIOP2_1
I 3
w 5§ £ i e VDDHSIC [ S R7_ vDDHSIC
VDD_3V3 < GNDUTMII s ™ O— [ s
R11 —_— N13 T3
Q . L~~~V 2 i > VDDAUDIOPLL 2 = VDDFUSE <} [ [ VDDFUSE GNDDPLL
- 10uH, 300mA .78l (3v3)
e oss| 3 (5 W 2 , GND VDDAUDIOPLL <t M4 | \/DDFLTDPLL GNDFLTDPLL |2
e
E E ™o > > [
S S 100hm at 100MHz 1A C56 ®  cs7 g Qav2)
i < i S J—L\f J— Z VODUTMIC [ M7 | VDDUTMI_CORE  GNDUTMI_CORE R8
5 s (3v3)
L L E s E s VDDUTMII < P6 | vopuTmi GNpuTMI (M8
- - P10 RS
L4 = = VDD_IO VDDSDHC GNDSDHC
R13 GND GND ? a2
L 2 ; MODPLLA RS | vDDPLLA GNDPLLA |2
2.2R 10uH, 3¢8mA p.78R L:L‘ [ [ @
L 3 VDDOSC <t N6 ) vbposc GNposc 22
$<E o
g
8 8 ]: VDD_IO VDDISI GNpisl FH2
i SAMAS5D27C-D1G-CU
GND GND o | 2 2 2 2
i N 5 n
— S S :[ § :[ §
§ R15 A copper plan L 1 —— —
E —- —- —- —- N
g o for GOLTHII cover GND GND GND GND GNDBUTMII
Y2 |
>é 1 _ N\ all USB components
Standby with internal Pullup OF/STBY/ESE VDD GND — GNDUTMII
2 | GND out 2 GND
DSC6011JI12A-012.0000T
= Note: USB High Speed Host Port A is shared with USB Device Highspeed Port
VDD 10 GND NOT _FITTED
B R16 U3F
OR 52 XIN HHSDPA (10 USBA DP
R12 *—= XOUT HHSDMA USBA DM
OR
= ? B2 XiNa2 HHSDPB |2 USBB_DP
GND [ XOUT32 HHSDMB USBB_DM
R17
NRST nRST T+ NRST HHSDPDATC (T2
100R ;RZ JTAGSEL HHSDMSTRC |—=%x
S8 [ WAKEUP "5+ WKUP
Y3 Z
m BRI 1sT vBG |18
1] | |2 g >$<—=—- SHDN Us
l l — COMPP HU7
c69 s2.768kHzept 70 | GND COMPN
E PIOBUD (B3
z 2 N2 PIOBU1 P>
g d <21 RXD PIOBU2 {—5%
= = = T8 PIOBU3 [ N
— — D »<—— CLK_AUDIO PIOBU4 5 GNDUTMII
- S PIOBU5 nac
GND GND VDDANA L9 ADVREFP PIOBU6 tllg as close as possible
>
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DDR2 Memory
VDDIODDR _ ¢t
U3E
A6
A2 | DDRM VDD_1 DDRM_VSS,_1
218 | DDRM_VDD_2 DDRM_VSS_2
<18 | DDRM_VDD_3 DDRM_VSS_3
218 | DDRM_VDD_4 DDRM_VSS_4
£55 | DDRM_VDD_5 DDRM_VSS_5
217 | DDRM_VDD_6 DDRM_VSS_6
LT DDRM_VDD_7 DDRM_VSS_7
DDRM_VDD_8 DDRM_VSS_8
E16 | pprM_vDDL DDRM_VSSDL

C73
100nF / 16V

C72
4.7uF 1 6.3V

DDRM_VDDQ_1
DDRM_VDDQ_2
DDRM_VDDQ_3
DDRM_VDDQ_4
DDRM_VDDQ_5
DDRM_VDDQ_6

DDRM_VSSQ_1
DDRM_VSSQ_2
DDRM_VSSQ_3
DDRM_VSSQ_4
DDRM_VSSQ_5
DDRM_VSSQ_6

NOT FITTED

30| DDR_VREF_2 oDT R2L OR
L Ji0 ] DDR_VREF_1
A12
cra A13 | NC_BGAL NC_BGA21
100nF /16 R23 A1a| NC_BGA2 NC_BGA22
: A5 | NC_BGA3 NC_BGA23
511 | NC_BGA4 NC_BGA24 —= =
51| NC_BGAS5 NC_BGA25 |—=2 GND
513 | NC_BGA6 NC_BGA26 —=73
Place close to DDR_VREF pins 514 | NC_BGA7 NC_BGA27 —=77
— 515 | NC_BGA8 NC_BGA28 |—77=
GND cio | NC_BGA9 NC_BGA29 — 7=
€11 NC_BGAL0 NC_BGA30 —7
Ci> | NC_BGALL NC_BGA3L 7
Ci3 | NC_BGA12 NC_BGA32 —7=
Gz ] NC_BGA13 NC_BGA33 —y77
Gz ] NC_BGA14 NC_BGA34 >
570-| NC_BGA15 NC_BGA35 5
511 ] NC_BGA16 NC_BGA36 77
Dis | NC_BGA17 NC_BGA37 =
W NC_BGA18 NC_BGA38 =35
<Bia| NC_BGA19 NC_BGA39 [—5=x
<==—— NC_BGA20 NC_BGA40 ——
SAMASD27C-D1G-CU
§
n
g
3
I
Product: NTSecureGateway HelmsDeep96
%) w Sheet SAMAS5 DDR2 Memory
File Name: Document Number: Revision:
System-Entwicklung und Beratun
ystem-Entwieing U "9 HDY6_SAMAS-DDR2.SchDoc 11648 _0008_0002_A-96Board V13
www.newtec.de
Last Modification:04.10.2019 17:46:51 Blatt 5 von 16
1 3 4 5 6 7




2 3 4 5 6 7 8
SDIO to WiFi
SDIO WIFI PA0[0.5] {SDIO_WIFI PAO[0.5] |
I/Os to WiFi Bl to Flash
——  PAO06/WIFI_WAKE |
a0 |-U12___ SDI0 wit pany —— Pt a0 |55 5 QSPIto Flas
PAOL i 2DI0 WIFI FAG —— PAOS/WIFI_GPIO_1 PBO1 =—X
PA02 —= DI WIFI PAGS —— PA10/WIFI_CHIP_EN ] PB02 50R_Flash QSPI1_Flash_PBJ5..10] |
PAO3 7= SDIO " WIET PAGA — PA11/WIFI_IRQN | PB03 @
PAO4 —57= 2DI0 WIFT PAGE PA12/WIFI_GPIO 5 | PBO4
PAQS —52 PA13/WIFI_GPIO 6 | PBO05 !/}
PAQ6 —par PBO06
PAO7 = PBO7
PA08 —p= PBO8
PA09 { PA09_EN_WLAN_3V3 PBO09
PALO [R10 PB10
P11 | P15 pB11 A7 LOWO# PB15/I2SCK1_PCM_CLK
17 B6 PB16/I2SMCK1_PCM_FS
PA12 PB12 PB12_GPIO_H
pads [£10 P13 [ pois orio P r s PCM Interface
PA14 —U7e PA14/SPI0_SPCK_SPI0_SCLK PB14 =2 PB14 GPIO K
PAL5 [ PA15/SPI0_MOSI_SPI0_DOUT PB15 o
PALS [—\ig PA16/SPI0_MISO_SPI0_DIN PB16 —=>
PAL7 1o PA17/SPI0_NPCS0_SPI0_CS uSD Data PB17 (<o PB21 GPIO F to GPIOs
PAL8 o PA18/SDMMC1_DATO PB18 = PB24 GPIO_A
PAL9 5 PA19/SDMMC1_DAT1 PB19 —o—x PB25_GPIO_C
PA20 555 PA20/SDMMC1_DAT2 PB20 —p=—x PB26_GPIO_E
PA2L 2 PA21/SDMMC1_DAT3 PB21 =2 PB27 GPIO_G
PA22 PA22/SDMMC1_CK PB22 =
PA23 =2 [ PA23/FLEXCOM1_[IO1 TWCK_I12C1_SCL | PB23 [—E2—x
PA24 o { PA24/FLEXCOM1_IO0_TWD_I2C1 SDA | PB24 £
PA25 2o PB25 ==
PA26 —7r PB26 =
PA27 T2 { PA27/USBB_VBUS EN | PB27 >
PA28 577 | PA28/SDMMC1_CDA | PB28 —=2 [ PB28/FLEXCOMO_|O0_TWD_[2CO_SDA |
PA29 o= | PA29/BUTTON | PB29 —=> | PB29/FLEXCOMO_ |01 _TWCK_12C0_SCL |
PA30 573 { _PA30/SDMMC1_CD | PB30 —=5 | PB30/RTCC_EVLS |
PA31 PB31 { _PB31/RTCC_IRQ |
to GPIOs
SAMA5D27C-D1G-CU SAMAS5D27C-D1G-CU
SPIto RTCC
usc
I PCOOIRTCC_EVAS | RTCC SPI _PCO[1..4] ; RTCC_SPL PCO[LA] | usD
N10 E7
PCO0 77 RTCC SPI_PCOL PD00 [—F5—
PCO1 — ST FCs PDOL —5o—x S LED
PC02 N B PD02 { PD02/DBG_UART RX | tatus S
pco3 10 R PDO3 (L { PDO03/DBG _UART TX | Debug UART
N15 RTCC SPI_PC04 H7 !
PC04 —poe PDO4 f—r PD04 TWD1 ATECC 12C
PC05 ﬁu PCOBIRTCE WDO PDO5 [ | PD05 TWCK1 ATECC]
PC06 —me COTRTCC BOOT { PCO6/RTCC_WDO | PDO6 ==
PCO7 [—yi= { PCO7/RTCC BOOT | PDO7 ﬁ@
PCO8 [—z5= PD08 —7 AT { PD08_DISABLE_BOOT |
PC09 22— PD09 —5= GTXCK_PD09
PC10 25— PD10 (—= VR GTXEN_PD10
PC11 |22 }‘ VDDFUSE_EN PD11 5 = GRXDV_PD11
PC12 PC12/LED1 PD12 GRXER_PD12
PC13 2L PCL3/LED2 PD13 R CRx Dot GRX0_PD13 Ethernet
PC14 23— PD14 5 —— GRX1_PD14
PC15 2% PC15/LED3 PD15 T —— GTX0_PD15
PC16 22X PD16 —p= = GTX1_PD16
PC17 &= PC17/LED4 PD17 —% e GMDC_PD17
pC18 2= PD18 g GMDIO_PD18
PC19 5= PC19/FLEXCOM3_101_UARTO_RxD PD19 —=2 PD19/USBB_OVCUR
PC20 7 PCZO;FLEXCOM?, 100_UARTO_TxD PD20 —== USBA VBUS_Feedback ‘
PC21 PC21/FLEXCOM3_IO3_UARTO_CTS PD21 PD21_TWDO_EEPROM
PC22 Eé PC22/FLEXCOM3_l04_UARTO_RTS PD22 ;g’ PD22_TWCKO_EEPROM | 12C MAC EEPROM
PC23 == PD23 v
pC24 == PD24 —=
PC25 PD25 [—= PD25_GPIO_J
PC26 gio [ PC26/CAN_TX_GPIO_B PD26 Q71 po2e orio L | 10 GPIOs
PC27 —F= {PC27/CAN_RX_GPIO_D PD27 —rz PD27/JTAG_TCK
PC28 —&o { PC28/FLEXCOM4_|I00_UART1 TxD PD28 —m3 PD28/JTAG_TDI JTAG
PC29 Ee—‘ PC29/FLEXCOM4 101 _UART1 RxD PD29 —ue PD29/JTAG_TDO
PC30 W PD30 [—u= PD30/JTAG_TMS
PC31 == PD31

SAMA5D27C-D1G-CU

ETH INT IRQ PD31 [

SAMA5D27C-D1G-CU

{ ETH_INT_IRQ_PD31 ]

Nowlec
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JTAG Interface for SAMAS
R119
100k
NOT FITTED
J9
PDIONTAG TNS[™B30/7TAG_TMS
PDZINTAG TCKI™B57/3TAG_TCK
PD29UTAG TOOI™™B1H59/3TAG_TDO
£D28ITAG TDLI™ P28/ TAG TDI
=L nRST
FTSH-105-01-F-DV-K
GND
VDD_3V3  VDD_IO
USB Serial Console (Micro USB)
< o Us
/ . 0 o . FT234XD
3v30ut Q 9 TXD 10—’ PD02/DBG_UART_RX |
5V_USB_IN . RXD
_USB_ R-diiff > —s ——— PD03/DBG_UART TX |
9 R12s 90R-diffpalr g$§z ?1
[Trop/Bot 4 R usB BW«A/\/%= USBB N | cppMm X
[Top/Bot USB B P g1 27R A USBB P 12 —
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Secure Element
VDD _I0 VDD _3V3
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: VDD_3V3
SDMMC1 uSD Card interface , 5
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Real Time Clock

I/O to RTCC
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ATWILC1000-MR110UB

SDIO to WiFi
SDIO_WIFL_PAO[0.5

[ SDIO_WIFI_PAQI0..5]

SDIO_WIFI PAQOS

S50R_WIFI

SDIO WIFI PA04
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USB Host (USB Type A connector)
USBB_VBUS 5V
J7
D VCC = —
D- o USBB DM
D+ 7 USBB_DP
GND 5 -
ASE l
USB A5 pol L
CHASSIS GND  GND
L17
1800hm at 100MHz Routing USB to MPU
GND CHASSIS GND Max trace-length mismatch
- between USB signals pairs
should be no greater than 3.8mm
90 ohms differential trace
impedance
USB Host Power Switch + Current protection
VDD IO
R120 R1
USBB_VBUS 5V 10k 10k
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L2 ul EN: Active High T
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System Button Status LEDs
VDDBU VDDQ3V3 R75
R76 750R
R78 R77 330R
10k R79 750R
PB1
— LEDO: Power LED RE0 330R
[ nRsT___} ) Z N RST LEDZ1: User programmable é § ﬁ S &
L LED2: WIFI active S 5 i g I
FSMCTTR LED3: Bluetooth active > g > D10 <>E< ouf 1 biz] %
VDDBU LEDA4: Zigbee active £ S%§ %E % < % g
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& “E M i 2
& & o 3 =
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z 4 4 z
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PA29/BUTTON A A%A% — PC12/LED1 & & s &
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rise PCI13/LED2
5k1
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GND PC17/LED4
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Low Speed Expansion Connector
96Boards IOT Edition 1,8V

GND
1 2
PC21/FLEXCOM3 103 UARTO CTS RS d00R___UARTO CTS 3 4 PWR BTN_N R84 R WAKEUP
PC20/FLEXCOM3_|00_UARTO_TxD == ~o UARTD Teb 5 6 RoL 5TM N R AR nRST
PC19/FLEXCOM3 101 UARTO RxD RE7 d00R__UARTD RxD 7 8 SPI0 SCLK REA AN-LUR PA14/SPI0_SPCK_SPI0_SCLK
PC22/FLEXCOM3_104 UARTO_RTS e 100R__UARTO RIS 9 10 SPI0 DIN RO\ AN-LUR PA16/SPI0_MISO_SPIO_DIN
PC28/FLEXCOM4_|00_UARTL_TxD RIA AR ___UARTL TXD(O) 1 12 SPIL Lo RIA ANNLR PA17/SPI0_NPCS0_SPI0_CS
PC29/FLEXCOM4 101 UARTL RxD RIA AR ffggls'?éf‘o’ 13 14 SPI0 DOUT RN ANLUR PA15/SPI0_MOSI_SPI0_DOUT
PB29/FLEXCOMO_ 101 TWCK_12C0_SCL BN 15 16 PCM FS RIA AN-R PB16/2SMCK1 PCM FS
PB28/FLEXCOMO_IO0_TWD_[2CO_SDA RO - 17 18 PCM CLK BRI AR PB15/12SCKL_PCM_CLK
PA23/FLEXCOML |01 TWCK_[2C1_SCL Ro - 19 20 PCM DO RIA A AR PB18/I2SDOL_PCM_DO
PA24/FLEXCOML_I00_TWD [2C1 SDA R 22z 12C1 SDA 21 22 PCM DI RIGR A AR PB17/12SDIL_PCM DI
PB24_GPIO_A = l00R__GPIO-A 23 24 GRIO:B RIGA A AL00R PC26/CAN_TX_GPIO_B
PB25 GPIO_C BL 00 GPIOC 25 26 GRIO-D R L00R PC27/CAN_RX_GPIO_D
PB26 GPIO E R 100R GPIO-E 27 28 GPIO-F R1( 100R PB21 GPIO F
PB27 GPIO G R 100R GPIO-G 29 30 GPIO-H RL: 100R PB12 GPIO H
PB13_GPIO_| RUN AR ___GPIO- 31 32 LRIO-) = R PD25_GPIO_J
PB14_GPIO_K RUA AR __GPIOK 33 34 SRIO-L RUA AN-LUR PD26_GPIO_L
VDD_IO C==—AANAN 21v8 35 36 —=NC
oR RIS | 5y USB_IN e AAA——5Y 37 38 —=\¢
. OR Rllﬁ2 % 39 40
3 > a 3
o § ol - Header 20X2H
5 S
S
oD GND GND

VDD_IO

; Pl
&
NOT_FITTED

R132
1k

R133
1k

1k

NOT_FITTED

NOT_FITTED

NOT_FITTED

12C0_SDA

12C1 SCL

12C1 SDA
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Changes

Revison

Change Description

Date Name

Initial Revision

2018-05-22 | AGV

V0.1

Replace MIC 2025 by MIC 2095

Add RC filter to MIC 2800 to implement power sequencing
Add 100nF Capacitors close to DDR_VREF pins
Mark R21 as not fitted

mark R30, R31 as fitted (12C pull-up)

Change EN Pin Voltage Source to Vref2

Check U7 Pinout

add pull-ups to WDO and IRQ on U10

Check VDDA and VDDIO wiring on U11

Check series resistor R49 for LAN LED

Check VDDIO wiring on U13

Add pull up resistors for 12C on Expansion Connector

Add Pullup to uSD card detect signal

Add Separate LDO for VDDFUSE
Change pinning for LEDs and SDMMC1_CD to keep comaptibility with industrial version

2018-09-21 | AB

Part No for NOR Flash corrected (-> 1V8 Version); Part No for WIFI Moudule updated to Version with integrated Antenna

Add OR for JTAGSEL to GND

Connect Micro SD Card Detect to PA30 instead of PD23

Change Footprint of C123 to 0805

Connect Power Domains VDDISC and VDDSDHC to VDD_IO

Correct Signal Naming of PA13_EN_WLAN_3V3 to PA09_EN_WLAN_3V3

Switch Power Source for LEDs from VDD_IO to VDD_3V3

Add CAN Signals to Mezzanine Connector, connect GPIO B to PC26/CANTX instead of PB19 and GPIO D to PC27/CANRX instead of PB20
Add Support for external VDDBU

Change Part No. of J3 to lower profile type

2019-05-03 | AB

V1.3

Add FET for switching LED on Ethernet Jack

Fix Pullups on GPIOs to VDD_IO instead of VDD_3V3: PA27, PAO7, PD19

Add Voltage Devider for PA29, but set R82 to DNP, because Wakeup button needs VDDBU. so Button can only be used as User Button OR Wakup button
Fix Card Detect

Fix double use of Flexcom3 on Expansion Connector: Use Flexcom1 on PA23/PA24 for 12C1

Fix Ethernet Oscilator Part No from DESC6011 to DESC1001

Fix EMC Problem on MIC2800: Add C134 parallel to C7

Add Pullups to 12C R138 and R139

Add C135 to VDDFuse Enable

2019-09-11 AB
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	Pins
	R27-2
	U4-1
	U5-4

	NetLabels
	CS_QSPI1
	CS_QSPI1


	GND
	Pins
	C75-2
	C95-2
	C96-2
	C97-2
	C130-2
	C131-2
	J3-1
	J5-6
	J5-11
	J5-12
	J5-13
	J5-14
	J5-15
	J5-16
	R134-1
	U4-4
	U5-3
	U7-13


	N00291
	N00292
	NetJ3_2
	Pins
	J3-2
	R26-2
	U5-1

	Ports
	NetJ3_2


	NetJ5_1
	Pins
	J5-1
	RR5-8
	U7-14


	NetJ5_2
	Pins
	J5-2
	RR5-6
	U7-8


	NetJ5_3
	Pins
	J5-3
	R29-2
	U7-7


	NetJ5_5
	Pins
	J5-5
	U7-15


	NetJ5_7
	Pins
	J5-7
	RR5-4
	U7-6


	NetJ5_8
	Pins
	J5-8
	RR5-2
	U7-5


	NetJ5_10
	Pins
	J5-10
	R134-2

	Ports
	NetJ5_10


	NetR28_1
	Pins
	R28-1
	R29-1
	RR5-1
	RR5-3
	RR5-5
	RR5-7


	NetU7_1
	Pins
	U7-1

	Ports
	NetU7_1


	NetU7_3
	Pins
	U7-3

	Ports
	NetU7_3


	NetU7_4
	Pins
	U7-4

	Ports
	NetU7_4


	NetU7_9
	Pins
	U7-9

	Ports
	NetU7_9


	NetU7_10
	Pins
	U7-10

	Ports
	NetU7_10


	NetU7_12
	Pins
	U7-12

	Ports
	NetU7_12


	VDD_3V3
	Pins
	C96-1
	C97-1
	C130-1
	J5-4
	R28-2
	U7-16


	VDD_IO
	Pins
	C75-1
	C95-1
	C131-1
	J5-9
	R24-1
	R25-1
	R26-1
	R27-1
	U4-8
	U5-5
	U7-2
	U7-11


	QSPI1_Flash_PB[5..10]
	QSPI1_Flash_PB5
	Pins
	TP28-1
	U4-6

	NetLabels
	QSPI1_FLASH_PB
	QSPI1_FLASH_PB

	Ports
	QSPI1_Flash_PB5


	QSPI1_Flash_PB6
	Pins
	TP29-1
	U5-2

	NetLabels
	QSPI1_FLASH_PB
	QSPI1_FLASH_PB

	Ports
	QSPI1_Flash_PB6


	QSPI1_Flash_PB7
	Pins
	TP24-1
	U4-5

	NetLabels
	QSPI1_FLASH_PB
	QSPI1_FLASH_PB

	Ports
	QSPI1_Flash_PB7


	QSPI1_Flash_PB8
	Pins
	TP25-1
	U4-2

	NetLabels
	QSPI1_FLASH_PB
	QSPI1_FLASH_PB

	Ports
	QSPI1_Flash_PB8


	QSPI1_Flash_PB9
	Pins
	R24-2
	TP26-1
	U4-3

	NetLabels
	QSPI1_FLASH_PB
	QSPI1_FLASH_PB

	Ports
	QSPI1_Flash_PB9


	QSPI1_Flash_PB10
	Pins
	R25-2
	TP27-1
	U4-7

	NetLabels
	QSPI1_FLASH_PB
	QSPI1_FLASH_PB

	Ports
	QSPI1_Flash_PB10
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	PA18/SDMMC1_DAT0
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	RTCC_SPI_PC04
	Pins
	R39-1

	NetLabels
	RTCC_SPI_PC04
	RTCC_SPI_PC04

	Ports
	RTCC_SPI_PC04


	RTCC_SPI_PC03
	Pins
	R40-1

	NetLabels
	RTCC_SPI_PC03
	RTCC_SPI_PC03

	Ports
	RTCC_SPI_PC03


	RTCC_SPI_PC02
	Pins
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	NetLabels
	RTCC_SPI_PC02
	RTCC_SPI_PC02

	Ports
	RTCC_SPI_PC02


	RTCC_SPI_PC01
	Pins
	R42-1

	NetLabels
	RTCC_SPI_PC01
	RTCC_SPI_PC01

	Ports
	RTCC_SPI_PC01


	NetBAT1_1
	Pins
	BAT1-1
	U10-3


	NetC100_1
	Pins
	C100-1
	U10-1
	Y5-1


	NetC101_1
	Pins
	C101-1
	U10-2
	Y5-2


	PB30/RTCC_EVLS
	Pins
	R34-1

	NetLabels
	PB30/RTCC_EVLS

	Ports
	PB30/RTCC_EVLS


	PB31/RTCC_IRQ
	Pins
	R38-1

	NetLabels
	PB31/RTCC_IRQ

	Ports
	PB31/RTCC_IRQ


	PC00/RTCC_EVHS
	Pins
	R35-1

	NetLabels
	PC00/RTCC_EVHS

	Ports
	PC00/RTCC_EVHS


	PC06/RTCC_WDO
	Pins
	R37-1

	NetLabels
	PC06/RTCC_WDO

	Ports
	PC06/RTCC_WDO


	PC07/RTCC_BOOT
	Pins
	R36-1

	NetLabels
	PC07/RTCC_BOOT

	Ports
	PC07/RTCC_BOOT


	RTCC_BOOT
	Pins
	R36-2
	U10-13

	NetLabels
	RTCC_BOOT


	RTCC_CS
	Pins
	R39-2
	U10-6

	NetLabels
	RTCC_CS


	RTCC_EVHS
	Pins
	R35-2
	U10-12

	NetLabels
	RTCC_EVHS


	RTCC_EVLS
	Pins
	R34-2
	U10-11

	NetLabels
	RTCC_EVLS


	RTCC_IRQ
	Pins
	R38-2
	R128-1
	U10-5

	NetLabels
	RTCC_IRQ


	RTCC_SCK
	Pins
	R42-2
	U10-10

	NetLabels
	RTCC_SCK


	RTCC_SI
	Pins
	R41-2
	U10-9

	NetLabels
	RTCC_SI


	RTCC_SO
	Pins
	R40-2
	U10-8

	NetLabels
	RTCC_SO


	RTCC_WDO
	Pins
	R37-2
	R129-1
	U10-4

	NetLabels
	RTCC_WDO


	VDD_IO
	Pins
	C99-1
	R128-2
	R129-2
	U10-14


	RTCC_SPI_PC0[1..4]
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	PB30/RTCC_EVLS
	PB31/RTCC_IRQ
	PC00/RTCC_EVHS
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	Nets
	EARTH_ETH
	Pins
	J6-P8
	J6-SHIELD
	L16-2


	ETH_INT_IRQ_PD31
	Pins
	R43-1
	U11-18

	NetLabels
	ETH_INT_IRQ_PD31

	Ports
	ETH_INT_IRQ_PD31


	GMDC_PD17
	Pins
	U11-11

	NetLabels
	GMDC_PD17

	Ports
	GMDC_PD17


	GMDIO_PD18
	Pins
	R44-1
	U11-10

	NetLabels
	GMDIO_PD18

	Ports
	GMDIO_PD18
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	Pins
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	Pins
	C104-2
	C105-2
	R48-2


	GRX0_PD13
	Pins
	U11-13

	NetLabels
	GRX0_PD13

	Ports
	GRX0_PD13


	GRX1_PD14
	Pins
	U11-12

	NetLabels
	GRX1_PD14

	Ports
	GRX1_PD14


	GRXDV_PD11
	Pins
	R46-2
	U11-15

	NetLabels
	GRXDV_PD11

	Ports
	GRXDV_PD11


	GRXER_PD12
	Pins
	U11-17

	NetLabels
	GRXER_PD12

	Ports
	GRXER_PD12


	GTX0_PD15
	Pins
	U11-20

	NetLabels
	GTX0_PD15

	Ports
	GTX0_PD15


	GTX1_PD16
	Pins
	U11-21

	NetLabels
	GTX1_PD16

	Ports
	GTX1_PD16


	GTXCK_PD09
	Pins
	U11-16

	NetLabels
	GTXCK_PD09

	Ports
	GTXCK_PD09


	GTXEN_PD10
	Pins
	U11-19

	NetLabels
	GTXEN_PD10

	Ports
	GTXEN_PD10
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	Pins
	Q6-1
	R137-2
	U11-23
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	C102-1
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	R47-1
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	R50-1
	R52-2
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	Pins
	R51-1
	R53-2
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	Pins
	R52-1
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	NetR53_1
	Pins
	R53-1
	U12-3


	NetR54_1
	Pins
	R54-1
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	NetR54_1


	NetR55_1
	Pins
	R55-1

	Ports
	NetR55_1


	NetU11_7
	Pins
	U11-7


	NetU11_8
	Pins
	U11-8
	Y6-3


	NetU12_5
	Pins
	U12-5


	NetY6_1
	Pins
	Y6-1
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	Pins
	R47-2

	NetLabels
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	Ports
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	Pins
	J6-P6
	U11-3

	NetLabels
	RX_N
	RX_N
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	Pins
	J6-P4
	U11-4

	NetLabels
	RX_P
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	Pins
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	U11-5

	NetLabels
	TX_N
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	Pins
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	U11-6

	NetLabels
	TX_P
	TX_P
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	Pins
	L15-2
	Q6-2
	R137-1


	VDD_IO
	Pins
	C108-2
	C109-2
	C110-2
	C111-2
	R43-2
	R44-2
	R50-2
	R51-2
	U11-14
	U12-4
	Y6-4
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	ETH_INT_IRQ_PD31
	GMDC_PD17
	GMDIO_PD18
	GRX0_PD13
	GRX1_PD14
	GRXDV_PD11
	GRXER_PD12
	GTX0_PD15
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	5V_USB_IN
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	C117-1
	U14-6
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	Pins
	C112-2
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	GPIO3/UART_RX
	Pins
	TP19-1
	U13-25

	NetLabels
	GPIO3/UART_RX
	GPIO3/UART_RX


	GPIO5/UART_TX
	Pins
	TP17-1
	U13-27

	NetLabels
	GPIO5/UART_TX
	GPIO5/UART_TX


	SDIO_WIFI_PA05
	Pins
	R56-1

	NetLabels
	SDIO_WIFI_PA05
	SDIO_WIFI_PA05

	Ports
	SDIO_WIFI_PA05


	SDIO_WIFI_PA04
	Pins
	R57-1

	NetLabels
	SDIO_WIFI_PA04
	SDIO_WIFI_PA04

	Ports
	SDIO_WIFI_PA04


	SDIO_WIFI_PA03
	Pins
	R58-1

	NetLabels
	SDIO_WIFI_PA03
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	SDIO_WIFI_PA03


	SDIO_WIFI_PA02
	Pins
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	NetLabels
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	Ports
	SDIO_WIFI_PA02


	SDIO_WIFI_PA01
	Pins
	R60-1

	NetLabels
	SDIO_WIFI_PA01
	SDIO_WIFI_PA01

	Ports
	SDIO_WIFI_PA01


	SDIO_WIFI_PA00
	Pins
	R61-1

	NetLabels
	SDIO_WIFI_PA00
	SDIO_WIFI_PA00

	Ports
	SDIO_WIFI_PA00


	N00505
	NetC112_1
	Pins
	C112-1
	R64-1
	U13-23


	NetC113_1
	Pins
	C113-1
	C114-1
	U13-24


	NetC116_1
	Pins
	C116-1
	R74-1
	TP18-1
	U14-1
	U14-2


	NetR62_1
	Pins
	R62-1
	R63-2
	U13-10


	NetR66_1
	Pins
	R66-1

	Ports
	NetR66_1


	NetR67_1
	Pins
	R67-1

	Ports
	NetR67_1


	NetR68_1
	Pins
	R68-1

	Ports
	NetR68_1


	NetR69_1
	Pins
	R69-1

	Ports
	NetR69_1


	NetR70_1
	Pins
	R70-1

	Ports
	NetR70_1


	NetR72_1
	Pins
	R72-1

	Ports
	NetR72_1


	NetR73_1
	Pins
	R73-1

	Ports
	NetR73_1


	NetTP13_1
	Pins
	TP13-1
	U13-2


	NetTP14_1
	Pins
	TP14-1
	U13-3


	NetU13_5
	Pins
	U13-5


	NetU13_6
	Pins
	U13-6


	NetU13_7
	Pins
	U13-7


	NetU13_8
	Pins
	U13-8


	NetU14_4
	Pins
	U14-4

	Ports
	NetU14_4


	NetU14_5
	Pins
	U14-5


	VBAT_P3V3
	Pins
	C132-1
	C133-1
	R65-1
	U13-20


	VDD_IO
	Pins
	R64-2
	R71-2


	VDD_MODULE_P3V3
	Pins
	R62-2
	R65-2
	R74-2
	TP15-1


	WIFI_CHIP_EN
	Pins
	R68-2
	U13-22

	NetLabels
	WIFI_CHIP_EN


	WIFI_GPIO_1
	Pins
	R69-2
	U13-21

	NetLabels
	WIFI_GPIO_1
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	Pins
	R70-2
	U13-26

	NetLabels
	WIFI_GPIO_5
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	Pins
	R72-2
	U13-1

	NetLabels
	WIFI_GPIO_6


	WIFI_IRQN
	Pins
	R67-2
	TP11-1
	U13-13

	NetLabels
	WIFI_IRQN


	WIFI_RESET_N
	Pins
	C115-1
	R71-1
	R73-2
	U13-4

	NetLabels
	WIFI_RESET_N


	WIFI_SDIO/SD_CLK/UART_RXD
	Pins
	R61-2
	U13-19

	NetLabels
	WIFI_SDIO/SD_CLK/UART_RXD


	WIFI_SDIO/SD_CMD/SPI_CLK
	Pins
	R60-2
	U13-18

	NetLabels
	WIFI_SDIO/SD_CMD/SPI_CLK


	WIFI_SDIO/SD_DATA0/SPI_MISO
	Pins
	R59-2
	U13-17

	NetLabels
	WIFI_SDIO/SD_DATA0/SPI_MISO


	WIFI_SDIO/SD_DATA1/SPI_SSN
	Pins
	R58-2
	U13-16

	NetLabels
	WIFI_SDIO/SD_DATA1/SPI_SSN


	WIFI_SDIO/SD_DATA2/SPI_MOSI
	Pins
	R57-2
	U13-15

	NetLabels
	WIFI_SDIO/SD_DATA2/SPI_MOSI


	WIFI_SDIO/SD_DATA3/UART_TXD
	Pins
	R56-2
	U13-14

	NetLabels
	WIFI_SDIO/SD_DATA3/UART_TXD


	WIFI_WAKE
	Pins
	R66-2
	TP12-1
	U13-11

	NetLabels
	WIFI_WAKE
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