ASTRIAL

The following schematic of Astrial is the reduced version.

The full version will be released only to customers upon explicit request to EBV Elektronik or System Electronics.
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POWER SUPPLY:
- 5Vecec from Base Board
- 5Vece..16Vece from VEXT

HAILO8 needs an external
5V to be properly supplied

HAILOS

BASE
BOARD
CN2

PCIe

USB

HDMI

DSI

CPU iMX8M Plus

CsI1

CsI2

LPDDR4

eMMC

QSPI
FLASH

ETH

SPI

Sp1

SD2

UART1

UART2

I/0

BASE
BOARD
CN1

SYSTEM

Electronics

System Electronics
Via Ghiarola Vecchia, 73
41042 Fiorano Modenese (MO)

a coesia brand

ASTRIAL v.1.0

09/09/2024

Size DWG NO

A3 PCB03

Rev
3.0

Scale




ASTRIAL POWER TREE

PMIC: PCA9450C

CPU: i.MX8M Plus

SEQ REG TYP Max Capability(mA)
1 LDO1 1.8 10
2 RTC_CLK - -
3 BUCK1/3 0.85/0.95 6000
4 BUCK2 0.85/0.95/1.0 | 3000
5 LDO3 1.8 300
VSYS 6 BUCKS 1.8 2000
Base Board p————_pp{ 7 BUCK6 1.1 2000
5V 8 BUCK4 3.3 3000
8 MUXSW 3.3 400
9 LDOS 3.3/1.8 150
10 POR_B - -
J3 CONNECTOR
VEXT
5V..16V
MP8869S MPM3610A
OuUT -> 0.8V OuUT -> 1.8V
HAILOS8

SEQ PWR/Signal TYP Required(mA)
1 NVCC_SNVS_1Vv8 1.8 10
2 32K_INTERNAL -- --
3 VDD_SOC 0.85/0.95 5000
4 VDD_ARM 0.85/0.95/1.0 2200
5 VDDA _1V8 1.8 300
6 VDD_1V8/NVCC_xxx 1.8 NxCxVx(0.5xF)
7 NVCC_DRAM_1V1 1.1 NxCxVx(0.5xF)
8 VDD_3V3/NVCC_xxx 3.3 NxCxVx(0.5xF)
8 VSD_3V3 3.3 300
9 NVCC_SD2 3.3/1.8 10
10 POR_B -- --
I LPDDR4
VvDD1
l vDD2/VDDQ
I QsPI
I VCC
I eMMC
I VCCQ,
VCC
|
I Transceiver ETH
I VCC
Base Board
Peripherals
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et s 0
SYSTEM
Electronics ASTRIAL v.1.0
a coesia brand
Size DWG NO Rev
A2 PCB03 30
09/09/2024 [ et JR




SD1_CLK
SD1_CMD

SD1_DATAO
SD1_DATA1
SD1_DATA2
SD1_DATA3

UART3_TX
UART3_RX

)

i.MX8M Plus 10 Interface

TP4
TEST POIN

TP4
TEST POIN

TP4
TEST POIN

SD2_CLK
SD2_CMD

D2_DATAO
D2_DATA1
D2_DATA2
D2_DATA3

> SD2_RESET_B

2iIF

u1l
i.MX8MP - NAND
B 126 QSPIA nSS0
NAND GE1 B [ 123 300 5D3 STROBE
NAND_CE2 B P28 SDS DATAS D3_DATAS
_CE2 B [Npg — SD3 DATAG < |
NAND_CE3 B |———————— D3_DATA6
N25 _ QSPIA_SCLK
NAND-ALE (M8 SDTDRTAT oot barar
NAND_RE_B (120 — §§DS’DATA4
2 NAND’WE’Bm— SD3_CLK
2 _WE B 29 —SD3CMD X
£ NAND WP B[ ——————————)) SD3.CMD
. NAND_READY B [—=—
8
z R25 __ QSPIA_DATAQ
R AN
NAND_DATA02 <2t = SPIA_DATA2
- [ N24 __QSPIA_DATAS —
NAND_DATAO3 (556503 DATAD < SPIA_DATA3
NAND_DATAO4 (56 —SD3 DATAT D3_DATAO
NAND_DATAO5 56 —SD3 DATAZ D3_DATA1
NAND_DATAO6 [~R55 503 DATAT < D3_DATA2
NAND_DATAQ7 [ D3_DATA3
NAND_DQs 28
MIMX8ML8DVNLZAB
U1K
i.MX8MP - eNET
B AH28 _ENET_MDC
ENET_MDC [~Ari>g ENET_MDC
ENET_MDIO K D)ENET_MDIO
ENET TX CTL [acag ENET_TX_CTL
P A ST
g ENET_TD1 [-heae—r, ENET_TD1
g ENET_TD2 [-heae—r ENET_TD2
8 = AD24_ T ENET_TD3
8 ENET_TD3 i
Z g
ENET_RX_CTL ﬁggg E  ENET_RX_CTL
ENET_RXC [~AG2g i X ENET_RXC
ENET_RDO [~AG58 E X ENET_RDO
ENET_RD1 [~aF50E X ENET_RD1
ENET_RD2 [~aF5sE X ENET_RD2
ENET_RD3 X ENET_RD3
MIMX8ML8DVNLZAB
u1J
i.MX8MP - SD
SD1_CLK . SD2_CLK
%ngg SD1_CLK SD2_CLK ﬁggg =
SD1_CMD SD2_CMD =
SD1_DATAO SD2_DATAO
TDATAT igg SD1_DATAO SD2_DATAO ﬁggg ATAT
TDATA V20 | SDIDATAT = | | SD2_DATA1 [~aa56—SD7 DATA
TDATAZ SD1_DATA2 5 | |& SD2_DATA2 [Faase—SDZ DATAZ
2 Y28 | SD1DATAS | | D2 DATA3 AAZS
SD1_DATA4 & | |3 IRQ ETH#
SD1_DATA5 "~ Z SD2_WP ﬁggg = K IRQ_ETH#
SD1_DATA6 SD2_CD_B [~apss 5
SD1_DATA7 SD2_RESET B |- —— )
SD1_RESET_B
SD1_STROBE
MX8MLEDVNLZAB

U1H
i.MX8MP - SAI
FCAN2_RX r
FCAN2 RX <& — AJIS | a2 meLK saI1_moLk FAE1Z
UART1_CTS
UART1_CTS & = AT sai2_TxFS SAI_TXFS [HAT12.
FCAN2_TX AHTE | SAI2_TXC SAIT_TXC
FCAN2TX (K- = SAI2_TXDO AJ11
UART1_TX SAI1_TXDO
UART1_TX _W§Y—AA’:J|:IIE7§ SAI2_RXFS z SAI_TXD1 ﬁ;’ﬂﬂ
UART1_RX R AJia| SAI2_RXC 8 SANM_TXD2 [-Ap17
UARTI_RTS = SAI2_RXDO DR SAN_TXD3 A3
OUT_PWM_4 B SAI1_TXD4
OUT_PWM 4 <& — AJ20 1 sais Motk s SAIMTTXDS At
AC16 w SAN_TXD6 [A 173
ARTo| SAIB_TXFS Sl e SAI_TXD7
AHT9 e
SAIZ_TXC | o
AHT8 w | | & AJ9
SAIZ_TXD 2 | SAI_RXFS [ang
AJ19 =R = SAIT_RXC [——
AJig | SAIB_RXFS = AC10
AF18 | SAIB_RXC o' SAIM_RXDO [aF7o
SAIZ_RXD 2 SAM_RXD1 [~apg
% SAI_RXD2 [ajs
SPDIF_TX SAI_RXD3 [Fad1g
OUT PWM 0 SPDIF_RX SAI1_RXD4
OUT PWM_0 & — SPDIF_EXT_CLK SAI_RXD5
- SAI_RXDG MAHT2 P_ON_LED_BB
sairxpy A2 PORIED.B® ¢ p_on_LED BB
12C5_SDA
sals_mcik [FAE1 = >>  12C5_SDA
12C6_SCL
SAI5_RXFS ﬁg]i 53O 12C6_SCL
SAI5_RXC = 12C6_SDA
12C5_SCL
SAI5_RXDO ﬁglg = >»  12C5_SCL
SAI5_RXD1 [aFTg
SAI5_RXD2 [FaET4
SAI5_RXD3
MIMX8ML8DVNLZAB
UiL
i.MX8MP - Peri
ar ECSPI1_SS0
‘;fjg UART1_RXD = ECSPI1_SSO ﬁggg — ; ECSPI1_SSO
UART1_TXD & ECSPI1_MOSI a0 = ECSPI1_MOSI
1 UART2_TX UART2_RX AF6 | ECSPI1_MISO < gggpp“}g‘éfg
UARTZ T, AHa | UART2_RXD & ECSPI1_SCLK >, K
UART2_TXD 3 AJ22 ECSPI2 S50
1 UART2_RX AE6 | ECSPI2_SSO [“J57FGSPI —m—g ECSPI2_SSO
1 |7’ A4 | UART3_RXD 8 ECSPI2_MOS| a0 ECSPIT] ECSPI2_MOSI
UART3_TXD _ | |= ECSPI2_MISO [ap51ECSPR SCIR <& ECSPI2 MISO
1 AJS E ECSPI2_SCLK — S» ECSPI2_SCLK
1 |—_| A | UART4 RXD & | [— A7
=— =72 UARTA_TXD 'y GPIO1_I000 g
N a GPIO1_1001 g wDOG B
GND 12C1_SCL AC8 's GPIO1_1002 Tm-r—) WDOG_B Configure internal pull up at CPU side, open drain output
12C1_SCL (—m 12C1_SCL & GPIO1_1003 E6 = < PMIC_nINT Configure internal pull up at CPU side
12G1_SDA <<>§—* 12C1SDA | |, GPIO1I004 55—  caMERA GPIO
12C2_SCL AHB S GPIOT1_1005 [4; SO CD T >> CAMERA_GPIO
1202 SCL  K—re>=sBA—Ags | 12C2_SCL 5 GPIOT_I006 [Fg TSR CFG T -
1262_SDA &) = 12C2_SDA 71 GPIOT]I007 [ — USR_CFG_1 =4
12C3_SCL AJ7 Q GPIO1_1008 ~gg~ENET SVI ENET_SYNC_IN GND
1203 SCL K —pes=spa—AJs | 12C3_SCL 2 GPIO1_I009 57— TSB] ENET_SYNC_OUT
12C3_SDA { Pr——=———""- 12C3_SDA GPIOT_I010 5 e useilp
PCIE_CLKREQ N GPIO1_1011 SRy g _LED_|
PCIE_CLKREQ_N g 2 B f\\gg 12C4_SCL GPIO1]1012 ﬁ — X POR_EXT
PCIE_WAKE_N = — 12C4_SDA GPIO1 1013 [Faa— EN 1V8 H8
GPIO1_1014 g5 TR EN_1V8_H8
GPIO1_1015 mg* = PCIE_RST_N
MIMX8ML8DVNLZAB
I R11 4K7 12C1_SCL u30
vDD_1v8 ¥ RIZ S 4KT T2CT_SDA 7 12
N T 150_14443_LA VIN [ g VDD_1V8
RI8 o\~ 4KT 12C2_SCL 1SO_14443_LB vee
R14 4KT T2C2_SDA 15
e 3 vour 5 vpp_1vs
12C3_SCL X5 1S0_7816_I01
RIE— N ikr T2C3_SDA *—o 150 78167102 19 a6
AN = 15 150 7816 RST_N vss [ip o6
%—>-1S0_7816_CLK PAD Tov
2 = 0201_CC
12C5_SCL 12C3_SDA NC1 H—X < -
GPIO_VREFD Rizg VA i 2C5_SDA - 7o 12c_spA NC2 H—X GND L
B —————————— I2c_sCL NC3 [2—X 9
R179 K7 12C6_SCL NCA Fo—X GND
R180 O 4K7 T2C6_SDA 11 NC5 [—g—X
- W = VDD_1V8 —P———————ENA NC6 [55—X
NC7 F5—X
SE050C
R183 AK7 SD2_RESET_B
NVCC_SD24¢———— AN\ ——
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.MX8MP - USB

Att VBUS Voltage Range:0~3.3V
USB1_VBUS < vDD_3Vv3
USBT D N (519 %1*32‘ SB1_DN —
USBT_D_P (517 - SB1_DP
USB1 DNU X
USB1_TX N [aj0X
USBT_TXP -
USB1_RX_N 23—1
USBT_RX_P
o F10 R17 200R
& UsBI_TXRTUNE 2 o
& =
3, GND
a8
> VBUS Voltage Range:0~3.3V
usB2 vBUS A2 RISZ__; . USB2 VBUS 3V3 sz vBUS_3v3
USB2_D_N |51 Rogs— - - SB2_ DN
USB2 D_P [£15 % M. — SB2_DP
USB2 DNU [—5X
UsB2_ TX_p AR A~ NM. 2282 2 SSusea e
USBZ RX_P % M. - USB2_RXP
F12 R19 200R
| USB2 TXRTUNE % =
GND
MIMXEMLBDVNLZAB
u1G
i.MX8MP - LVDS
LVDS0_DO_N [E2 %

LVDS0_D1_|

LVDS0_D2_|

LVDSO0_CLK_|

VDD_LVDS_1P8

N
LVDS0_DO_P [— X

N
LVDS0_D1_P [—X

N
LVDS0_ D2 P [—X

N
LVDS0_CLK_P [—X

LVDS0_D3_N [F5g%X
LvDS0_D3 P [— X

LVDS1_DO_N a5 %X
LVDS1_DO_P [— X

LVDS1_D1_N a7 X
LVDS1 D1 P [— X

LVDS1_D2_N [Fg5g %X
LVDS1 D2 P [— X

LVDS1_CLK_N [—a5g X
LVDS1_CLK P [— X

LVDS1_D3_N [~55g%
LVDS1_D3 P [——X

i.MX8M Plus PHYs

PCIE_TXP

1c
i.MX8MP - PCle
PCIE REF PAD_CLK N E}g PCIE_CLKN CIE_CLKN Ll oo TXN
PCIE_REF_PAD_CLK_P — CIE_CLKP ILWHZ*» PCIE_TXN
o
= PCIE TXN N |-512
5 PCIE_TXN_P
B
P
g PCIE_RXN_N 212 o Rn PCIE_RXN ICLL‘”' 2 PCETXP
g |
PCIE_RXN_P p— PCIE_RXP 100 7B 10
PCIE_RESREF |1 =
2 R18
8K2
IMX8ML8DVNLZAB 1%
GND
U1E
i.MX8MP - CSI
MIPI_CSI1_CLK_N %%%NF CSM_CKN
MIPI_CSI1_CLK_P [—--———=———)) CSI1_CKP
MIPI_CSI1_DO_N E}g SonoN CSI1_DNO
MIP_CSI1_D0_P CSI1_DP0
MIPI_CSI1_D1_N Egg S CSI1_DN1
MIP_CSI1_D1_P = CSI1_DP1
MIPI_csi1 D2 N [-E24 RIS 4 MM L8 LD CcSH_DN2
MIP_CSI1_D2_P % - = CsI1_DP2
. MIPICSI1_D3 N Egg 1% — R SO CSI1_DN3
& MIPLCSI1_D3_P % - = CsI1_DP3
|
o
g B23 _ CSI2_CKN
2" MIPI_CSI2_CLK N [~a53 G cRp———o0 CSI2.CKN
£ MIPICSI2_CLK P [--=———=———)) CSI2.CKP
MIPI_CSI2_DO_N ,Bég sl B Cs12_DNO
MIPI_CSI2_D0_P Cs12_DP0
MIPI_CSI2_D1_N ,Béj e S CS12_DN1
MIPI_CSI2_D1_P CSI2_DP1
MIPI_CSI2_D2 N ,Bég s Csi2_DN2
MIPI_CSI2_D2_P Csi2_DP2
MIPI_CSI2_D3 N 23] sl B CsI2_DN3
MIP_CSI2_D3_P - Csi2_DP3

MIMX8ML8DVNLZAB

_ECSPI_HDMI

fvee

VDD_HDMI_1P8

[vop_Earc 1p8

1F
i.MX8MP - HDMI

u1D
i.MX8MP - DSI

MIPI_DSI1_CLK_N 2}2 DoLCKN DSI_CKN
MIPI_DSI1_CLK_P DSI_CKP
MIPI_DSI1_DO_N 2}2 e DSI_DNO
MIPI_DSI1_DO_P DSI_DPO

o 1

~ MIPLDSI1_D1_N 2}; DoLoN DSI_DN1

5 MIPI_DSI1_D1_P DSI_DP1

B

o' MIPLDSI1_D2 N 2}3 e DSI_DN2

£ MIPI_DSH_D2_P DSI_DP2
MIPI_DSI1_D3_N 233 e DSI_DN3
MIPI_DSI1_D3_P DSI_DP3
MIPI_VREG1_CAP E;ﬁ
MIPI_TEST_DNU

— c90 co1

MIMX8ML8DVNLZAB 2.2 nF N.M. 2.2nF
16V 16V
0201_CC 0201_CC
GND GND
Note:

MIPI_TEST_DNU is for internal test, can be floating for normal use.

HDMI_DDC_SCL ﬁggg B HDMI_DDC_SCL
HDMI_DDC_SDA = K O>HDMI_DDC_SDA
HDM)_Hpp -AE22_HOWI HPD < HDMI_HPD
Hom_cEc [-AD22 HOWI_CEC K O>HDMI_CEC

HDMI_TXC_N ﬁ;’é‘z AL AEAS HDMI_TXCN
HDMI_TXC_P HDMI_TXCP
HDMI_TX0_N 2:'2255 LA HDMI_TXNO
HDMI_TX0_P HDMI_TXPO

1
HDMI_TX1_N 2:'22% - HDMI_TXN1
HDMI_TX1_P HDMI_TXP1
HDMI_TX2_N %2277 LIRS HDMI_TXN2
HDMI_TX2_P HDMI_TXP2
HOMI_REXT AJ28 _R20 8K2 ||-GND
EARC_AUX ﬁﬂ%i
EARC_N_HPD 3755
EARC_P_UTIL

MIMX8ML8DVNLZAB
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Boot Mode, CFG Switch and JTAG debug

Note
The only allowed configurations are the following:
I.MX8M Plus Boot Mode
RPIBOOT_N
BOOT_MODE3 | BOOT_MODE2 | BOOT_MODE1 (PIN93) Boot Modes
DEFAULT=1
0 0 0 0 Boot From Internal i.MX8M Fuses
0 0 0 1 USB Serial Download
0 0 1 0 USDHC3 (eMMC boot only, SD3 8-bit)

Default

USDHC2 (SD boot only, SD2)

QSPI 3B Read

JTAG Debug :

QSPI Hyperflash 3.3V

ecSPI Boot

TPS JTAG_TDI
TP9 JTAG_TMS
TP10 JTAG_TCK 1
TP11 JTAG_TDO
TP1 JTAG_MOD
Caution:
R21 ¢
10K

GND

PINS3 J1 >

RPIBOOT_N

B
1

VDD_1v8

_’_.

BOOT_MODEO, BOOT_MODE1, BOOT_MODEZ2, BOOT_MODES3,
JTAG_MOD and POR_B must be pulled to "111111" for i.MX8M
Plus to enter Boundary Scan mode.

BOOT_MODEO

BOOT_MODE: )

GPIO1_l007

Note
For i.MX8M Plus ROM fuse, please refer to NXP technical manual: IMX8MPRM.

RPIBOOT_N is compliant to CM4 form factor carriers and is connected to BOOT_MODEO.

>

USR_CFG_1

SW DIP-4

Boot Switch

.|||_

@
z

BOOT_MODET >
BOOT_MODEZ

® R169

100K
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1"

J1

TXRXP_D

TXRXM D

GND.|||7;
TXRXM_C

GND: |||7
TXRXP_ KS

B
Lep2 eTH OND!| 15

LED1_ETH

19
PIL LED BB 3V3

%
Ecspi2 sk OND| 25

ECSPI2_MOS]
UARTT CTS 29
OUT PWM 4
33
12c6_scPND |||735
FCANZ TX
ECSPIT_SS0 =

6 SD1_DATA1 (¢ H)SD1L DATAT

41
- 23

GND |7

6 SD1_DATAQ (¢ )DL DATAO | 2?

6 SD1_CMD ¢21CVD

ECSPIZ S50 39
UARTT RX
53
UART1 TX CND! |||755
SDZ CIK
%5
SD2 DATA3 GND:|| 61
SD2 DATAQ 63
GND.|| 65
SD2 DATA1 o7
SD2 DATAZ

&
SD_VDD_OVERRIDE GND:|| 73

SD2_RESET B

SD_VDD_OVERRIDE
SD2_RESET B <

77
79
81
83
5V_CN-P o
87
=
RPIBOOT N 93
P ON LED BB 95
CAMERA_GPIO_EXT 97
GLOBAL_EN 99

10 RPIBOOT_N >

TXRXP_B

2
P
6 TXRXM B
8

10 ||'GND TXRXM_A

TXRXP_A

14
16 || ‘GND ENET_SYNC_IN

ENET_SYNC_OUT

ECSPIZ_MISO

28 OUT_PWM 0

30 FCANZ_RX

2421 |I-GND

36 T2C6_SDA

38 ECSPIT_SCIK
ECSPTT_MISO

42
44 ||GND ECSPI1_MOSI

UART3 RX

SD1_CLK

48 SD1_DATA3 >)< >

50 UARTT_RTS
52

= ||.GND
56 2C5_SCL
53 12C5_SDA

Fe—]ien

UART3_TX

SD2_CMD

22
1GND
24 |I SD1_DATA2 <>>SD17DATA2 6

SD1_CLK 6
>SD17DATA3 6

GPIO_VREF

80 12C2_SCL_H R151

82 12C2_SDA H R152

o AK7

4K7

vDD_3V3 VDD_1V8

98 |I-GND
100 POR_B_3V3

 —

HIROSE DF40C-100DP-0.4v

R128 A o
0K <4 vDD_1Vv8
92
—
USB1_ID 1 2 USB2 VBUS 3V3
USBT DN 3 I
USBT DP 5 5
Jll 7 8 18
uss2 pp  GND I|| 3 10 ||IGND
USB2 DN 71 12
[ 13 14 |
CSI2_ DNO GND'||| 15 16 |||'GND USB2_RXP
CSI2 DPO 17 18 USBZ RXN
I 19 20 I
CSI2_DN1 GND'||| 21 22 |||'GND USB2 TXP
CSI2 DP7 23 24 USBZ TXN
Tl 25 26 m
csiz_ckn GND|f 27 28 1lIGND 14 po
CSI2 CKP 29 30 TS DPO
Tl 31 2 m
csi2 pn2 GND I|| 33 34 ||I GND 511 pNit
CSI2 DP2 35 36 TS DPT
Tl 37 38 m
csiz on GND|f 39 40 {lIGND (14 cien
CSI2 DP3 7 72 TSI CKP
73 74 I
45 46 |||'GND CSI1_DN2
a7 8 TS DP2
9 50 I
HDMI_CEC_CN 51 52 |||'GND CSI1_DN3
HDMI_HPD CN 53 54 TSI DP3
Tl 55 56 m
GND ||I > > I|| GND
I 59 &0 I
61 62
GND.||I o = I||.GND
I 65 66 I
67 68
GND'||| 69 70 1|18 _TxP2_cn
I 71 72 HDMI_TXNZ CN
73 74 I
DSLDNOGND'I|| 75 76 |||'|G—I|BR/II7TXP170N
DSI DPO 77 78 HDMI_TXNT CN
I 79 80 I
DSLDN1GND'I|| 81 82 |||'|G—I|BR/II7TXP070N
DS DPT 83 84 HDMI_TXNO CN
i 85 86 m
osi ckneN! |} 87 88 I18MRn TP on
DSI CKP 89 0 HDMI_TXCN CN
GND.||| 91 92 I||.GND
DSI_DNZ | 93 94 | DSI DN3
DSI DP2 % 96 DS DF3
ND.||I 97 % I||.GND
romi_bbc_spA chEND!Ip 59 100 | HDMI_DDC_SCL_CN
| -

HIROSE DF40C-100DP-0.4v
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