i.MX 8X ML Reference Design

MAJOR REVISION HISTORY : PCB LAYER STACK-UP DETAILS :
PCB REV.| SCH.REV. DESCRIPTION DATE
. 10 REVIEW COMMENTS IMPLEMENTED 4 OCT.201 ' - T e o e e |
. . DETAILED INFORMATION IN REV. HISTORY 04- -2018 ayer tack up upplier escription scription ype mpedance er ickness ickness
I Polar Samples iquid Photolmageable Mas| olderMas| .
BETA CHANGES IMPLEMENTED AS PER DESIGN - R A A A
20 20 | CHANGE TRAGKER DOCUMENT. 24-DEC-2018 , Fl- e .
2 | E— 0.709 0.709
1 | 1SOLA 185HR #106 Dielectric 3890 2.100 1911 .
| 1ISOLA 185HR #106 Dielectric 3890 2.100 1911
\ ISOLA 185HR #106 Dielectric 3.890 2.100 1911
PAGE DESCRIPTION L L L L DR e R
PAGEO1 : COVER PAGE : S 0L wHR o #1 Velecic w0 20 tm
PAGE02 : BLOCK D|AGRAM L 1 ISOLA 185 HR #1068 Dielectric 3890 2100 1911
PAGEOS POWER SCHEME ISOLA 185HR #106 Dielectric 3.890 2.100 1911
PAGE04 : 12C ADDRESS TABLE AU P s me omses st i
PAGE05 IMX 8X GPIO TABLE i | 1SOLA 185HR #106 Dielectric 3.890 2‘100 1:911 c
Eﬁgggg : g“g&\;gg%‘gg&%g’;g | 150LA 185HR #1068 Dieectic 380 200 1ot
. | 1ISOLA 185 HR #106 Dielectric 3890 2100 1911
PAGE0S | X BX POWER GROUND R T R
: P i | 1SOLA 185HR #106 Dielectric 3.890 2‘100 11911
PAGE10 :i.MX 8X CONTROL
PAGE11 : DDR DRAM INTERFACE | 1SOLA 185HR #106 Dielectric 3890 2.100 1911
PAGE12 : SD CARD, NOR FLASH N p - - — . v ] ISOLA 185HR #106 Dielectric — 3.890 z;gg ;3;;
PAGE13 :i. MX 8X RGMII ENETO ‘ ) sowa 185HR 01140505 FR4 4420 4488 4488
PAGE14 : RJ45 MAGJACK AND IMU SENSOR " i | 1SOLA 185 HR #106 Dielectric 3.890 2:23 2322 N
PAGE15 : MICROPHONE INTERFACE e 185HR #106 Dielectic 380 2100 2082
PAGE16 USB CONTROLLERS b v y w \ y w 7/ GOULD COPPERFOIL  12+35m NA 19,20,21,22 1.850 2.550
PAGE17 : USB CONNECTORS I Polar Samples  SM/001 Liquid Photolmageable Mask  SolderMask 4,000 1.000
PAGE18 : HDMI INTERFACE Copper Thickness = 12.187 | Dielectric Thickness =53.701 | Solder Mask Thickness = 2.000 | Stack Up Thickness = 65.888 |

Stack Up Cost = 24.00 | Stack Up Thickness with Soldermask = 67.888 |

PAGE19 : Wi-Fi BT INTERFACE
PAGE20 : LTE MODULE INTERFACE
PAGE21 :i.MX 8X PCle, MIPI CSI
PAGE22 : i.MX 8X MIPI DSI, SAIl, UART
PAGE23 : EXPANSION CONNECTORS o
PAGE24 : DEBUG UART AND USB
PAGE25 : RESET SCHEME AND LEDs
PAGE26 : MISCELLANEOUS

PAGE27 : RIVISION HISTORY 1
PAGEZ28 : RIVISION HISTORY 2
PAGE29 : RIVISION HISTORY 3
PAGESO0 : RIVISION HISTORY 4

PCB MECHANICAL DETAILS :
NOTES, UNLESS OTHERWISE SPECIFIED : 1. PGB SIZE: 85 mm X 100 mm

1. RESISTANCE VALUES ARE IN OHM. 2. PCB THICKNESS: 1.62 mm
2. PARTS NOT INSTALLED ARE INDICATED WITH 'DNP". 3. NUMBER OF LAYERS: 12
4. IMPEDANCE CONTROL: YES

Project Designed by elnfochips A

Arrow_iMX8XML_RD
Title ﬁ[ochins ‘ The Solutions People
‘An Arrow Company

i.MX 8X ML Reference Design

Rev

Size PR
c elnfochips#: 16_00644_03 3.0

Date: Monday, April 15,2019 | Sheet 1 of 30

H I 4 I 3 I H T




BLOCK DIAGRAM

12V to Expansion Connector

—> =
Input Power Supply For Mezzanine Card (7W)
8V-18V (60W)
Central Processing Unit
|—> UsBType A Connectorl
DC Jack @ (11\/ to 5\"@6“) |——> usBTypeA Connector2 Integrated Circuit
i Analog Devices|
(ISJ':,[IJATH) P\ sorossenceznnr | HOMI Connectorsuppl 33V—P ToiMXSNVS
|—> To Exp. Conn. For Mezzanine Card Connector
—1.0v— Ve MAIN to i MX
|—1.1v— vcc_GPuTo i MX PCB Module
12V to SV@124 —1.1v— vice_ceu
3 i |——1.12v— vcc_DoRIO
Supervisory Gircuit PR ansiossnics) 5.0V 1 PHIC———————p] PMIC - screte Components
(Anal og Devices) ADRES o che T (NXP)
ADME315 PF8100 [—1.8v— vec_1vs
l 23— vee 3w ADI Components
Trigger ——1.8v— Toimxscu
SV to 1.2V, 2A & 3.3V to PMIC > |1 80— To LM USDHC contraller
3.3v, 24
'\'y (Analog Devices) To USB HUB and USB 2.0 OTG Micro AB
ON/OFF, RESET ADP2114ACPZ-R7 1.2V Ethemet PHY (Molex) 5.0V,
AND BOOT MODE 0475890001
SWITCHES.
SCU 12C
CMOS DO
use2.0 (Analog Devices)
PMIC_I2C
LPDDR4 SDRAM 2GB
(Micron) le——orRAM—— DRAM UARTO Dual UARTto USB VJ
MT538512M32D2NP-062 WT UARTO, [ > (FTDI) [€—3.3
M40_UARTO
M40_UARTO FT2232D
512Mb NOR Flash UART1,UART3,SPI2
/ - UART1,UART3,5PI2,M40 12C,
(Micron) [€———0ctal SP——] Octal spi MA012C, ADMA R2CLI&—— " o 00 i GRIOX12. Low Speed Exp. Conn.
T35XUS12ABA1G12-0AAT SAIO(TX/RX),GPIOs o x 2 oot
() 4 (TE Connectivity)
——RESET, 12V, 5V, 1.8V—] 9-1734516-0
128Kb EEPROM Seilosin
(ST Microelectronics)  [€———M40 |2CO———] M40 12C0 C P U Sl MIPI DSIO, CSIO,
M24128-DRMF3TG/K d SPI112C312ca —>| Hieh Speed Exp. Conn
D:/‘\TI"\DCSSI:)OIIZZCC% S (TE Connectivity)
o ( N X P) ——UsB 2.0 from HUB—] 51779832
gxﬁ&%“&\ uSD Card Socket -
\\;:; DY (TE Connectivity) [ €——USDHC1—»] uspHCL =
. i.MX 8QUADX e [ g
UART2 USDHCO/UART2/SAI1:
A SAIL (TX/Rx) 450-0169C
JTAG Connector
(FCl) [ €———ITAG—P] A6
20021111-00010T4LF Ethernet PHY
ENETO_RGMII <€ RGMII (Microchip)
KSZ9031RNXCA
USB 2.0 076 Micro aB  [€———USB 2.0——| uss1 (aT61) s
(Molex)
0475890001 ——use ID—p] M40 12C0
| USB_ID Gigabit Ethernet
M40 12C0
USB 3.0 HUB < USE 3.0 »| ussz, ss RJA5 MAGIACK
(Cypress Semiconductor) UART! (TE Connectivity)
CYUSB3314-88LTXC le———spiz——»] i 1-2301994-2
ADMA 1262 € UART .
12C ESAl GPIOs. ADMA 12C2_DsI1__SPDIF
Accelero + Gyro
2xUSB 2.0 1_USB 3.0 2_USB3.0 ADMA UsSB 2.0 (STMicroel ectronics)
12c 125 125 6x LEDs AEQ"ZA DSI1  SPDIF 12¢2 From HUB LSMBDS33TR
v ¥ |
To High Speed
Expansion, USB 3.0 Type A USB 3.0 Type A 10T Secure Element 4x MEMS DMIC Wi-Fl : Yellow DSI to HOMI Mini PCle Micro SIM Connector
Mini PCle. (TE Connectivity) (TE Connectivity) (NXP) (Knowles) Bluetooth : Blue (Analog Devices) (TE Connectivity)  [«€=UINHP] {TE Connectivity)
1932258-1 1932258-1 ATICH SPHOB45LM4H-B User : 4xGreen ADV7535 17758382 22203332
UART,
. HDMI ’
’ % 2l USB 2.0
HDMI Conn Type A 4G LTE Module
(TE Connectivity) (Quectel)
5-1903015-1 EC25 mini PCle
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POWER SCHEME

” Mezzanine Card

_ To USB Connectors, HDMI and

» Power-on reset

—12V, 0.583A—> To Mezzanine Card
12V, 5A
Source »| ADP2386 5.0V, 4.2A
Voltage Range: 12Vto 5V, 6A
8V-18V
» ADP2389 —>5.0V, 7A—> ANITG DY
12V to 5V, 12A Supply

RSTO#
VSNVS (10mA)

BUCK1(2.5A)
BUCK2(2.5A)

BUCK3(2.5A)
BUCKA4(2.5A)
BUCK5(2.5A)
NXP  gucks(2.5a)

PMIC BUCK7(2.5A)

——3.3V, 50mA—> VSNVS(SGO)

J 1.0V, 5A—> VCC_MAIN(SG1)

——1.1V, 2.5A—> VCC_GPU(SG3)

VCC_CPU/
VDD_A35(SG3)

1.1V, 1.9A—> VCC_DDRIO(SG2)

—1.1V, 2.5A—>

——1.8V, 1.6A— VCC_1V8(SG2)
——3.3V, 2.5A—> VCC_3V3(SG2)

5.0V, 2A PF8100
LDO1(400mA) —1.8V, 400mA—> VCC_SCU_1V8(SG1)
LDO2(400mA)f—1.8V, 400mA—» VCC_LDO_SD1(SG2)
ADP2114 LDO3(400mA)[—Not Used—>
5Vto3.3V,2A —3.3, 2A—»| LDO IN Supply LDO4(400mA)——Not Used—>»
5Vto1.2v,1A
GPIOs 3 GP| Qe
12C
I PMIC I2C o
iMX 8X ”
Power-On Sequence
1) Supply VSNVS (SGO) should power up first and should 12v, 1A > EXT_VCC_1V2(SG4)
always remain on after first power-on.
2) All SG1 supply must power up after SGO powers-up.
3)AIl SG2 supply can power up with or after SG1 power
supply.
4)POR must be generated to Processor after SG2 powers
up. ADP122
—5V—> 3.3V
5)All SG3 supply can power up with or after SG2 power Debug USB LDO FT2232
supply.
6)All SG4 supply can power up with or after SG3 power
supply.
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12C ADDRESS TABLE

DEVICE Rgg;\ggs 12C IO LEVEL | BOARD
NXP PMIC #PF8100 0x08 PMIC_I2C 1.8V/3.3V CPU
EXPANSION CONN (LS) NOT FIX M40.I2CO 1.8V MEZZANINE
EXPANSION CONN (LS) NOT FIX ADMA.I2C2 1.8V MEZZANINE
EXPANSION CONN (HS) NOT FIX MIPI_DSIO_TI2CO 1.8V MEZZANINE
EXPANSION CONN (HS) NOT FIX MIPI_CSIO_I2CO 1.8V MEZZANINE
SENSOR ACCEL+GYRO Ox6D M40.I2CO 1.8V CPU
EEPROM O0xA0 M40.I2CO 1.8V CPU
DSI TO HDMI BRIDGE 0x3C ADMA_TI2C1 3.3V CPU
QUECTEL PCIe CONN TBD ADMA_T2C2 1.8V MODULE
USB 3.0 HUB 0X60 ADMA_TI2C1 3.3V CPU
A71CH SECURITY IC 0X93 ADMA_TI2C2 1.8V CPU
::c?jveﬁ:lxaxm o Designed by elnfochips
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I.MX 8X GPIO TABLE

GREEN HIGHLIGHTED GPIOS ARE THE CHANGES FROM ALPHA TO BETA
D2P: MAROON HIGHLIGHTED GPIO IS THE CHANGES FROM BETA TO PRODUCTION

GPIO BANK3
GPIO00 VCC_1V2_EN_GPIO3_0
GPIOO1 HDMI_INT
GPIO002 WAKE_HOST_GPIO3_2
GPIO03 SIM_DETECT
GPIO07 TO LOW SPEED EXPANSION CONNECTOR PIN#34
GPIO08 CLOCK TO HIGH SPEED EXPANSION CONNECTOR
GPIO15 INPUT ETHERENT INTERRUPT
GPIO17 BT_DEV_WAKE FOR Wi-Fi+BT MODULE
GPI022 INPUT BT_HOST_WAKE FROM Wi-Fi+BT MODULE
GPIO023 INPUT WLAN_HOST_WAKE FROM Wi-Fi+BT MODULE
GPIO24 WLREG_ON

GPIO BANK4
GPIO00 | FUNCTIONAL RESET OF CELLULAR MODULE_3.3V
GPIOO01 SLEEP CONTROL GPIO
GPI002 PCIE_WAKE_LTE TO CELLULAR MODULE_3.3V
GPIO04 USB_HUB_RST_N_3V3
GPIO06 W_DISABLE_GPIO
GPIO13 | OUTPUT WRITE PROTECTION TO EEPROM
GPTIO14 OUTPUT ETHERNET RESET
GPIO15 RF_SW_CONTROL
GPIOl6 OUTPUT USER LED1 CONTROL
GPIO17 OUTPUT Wi-Fi LED CONTROL
GPIO18 OUTPUT BLUETOOTH LED CONTROL
GPIO21 OUTPUT_USER LED4 CONTROL

GPIO BANKO
GPIOO1 OUTPUT BTREG_ON TO Wi-Fi+BT MODULE
GPIO04 FAN_CONTROL_GPIOO0_04
GPIO05 SW_CTRL FROM Wi-Fi+BT MODULE
GPIO06 OUTPUT_USER LED2 CONTROL
GPIOO07 OUTPUT_USER LED3 CONTROL
GPIO19 TO LOW SPEED EXPANSION CONNECTOR PIN#31
GPIO020 TO LOW SPEED EXPANSION CONNECTOR PIN#27
GPI029 TO LOW SPEED EXPANSION CONNECTOR PIN#23
GPIO BANK1
GPIO00 TO LOW SPEED EXPANSION CONNECTOR PIN#29
GPIOO01 TO LOW SPEED EXPANSION CONNECTOR PIN#33
GPI002 INTERRUPT FROM ACCELERO + GYRO SENSOR
GPIO03 TO LOW SPEED EXPANSION CONNECTOR PIN#24
GPIOO07 TO LOW SPEED EXPANSION CONNECTOR PIN#25
GPIO13 TO LOW SPEED EXPANSION CONNECTOR PIN#30
GPIO14 TO LOW SPEED EXPANSION CONNECTOR PIN#32
GPI027 WL_BT_GPIOl_Wi-Fi+BT MODULE
GPIO028 WL_BT_GPIO2_Wi-Fi+BT MODULE
GPIO31 TO LOW SPEED EXPANSION CONNECTOR PIN#26
GPIO BANK2
GPIO00 TO LOW SPEED EXPANSION CONNECTOR PIN#28
GPIO03 OTG POWER ENABLE GPIO

Project
Arrow_iMX8XML_RD

i.MX 8X GPIO TABLE 1

Title nfochips

‘An Arrow Company

Designed by elnfochips

The Solutions People

Séze elnfochips#: 16_00644 03

Rev
3.0

Date:Monday, April 15, 2019

| Sheet 5 of 30

H T




INPUT POWER SUPPLY

INPUT POWER & PROTECTION CIRCUIT

Input current measurement provision

Ve 12V(
[FUSE] Ja[87224-2 CC_12v0
DCR Max : 0.008E
Rated Current : 8A
External Supply Input Ritad Voliage : 24V Comman uods choke .
xternal Su npu
pely inp VCC_12v_IN 1 2 VGG 12V sg[{:;; Rating : 35v e
VIN: 12y Nominal R Maximum : 0.01E h b
(vm : 18 5 Fuse BA/24V e Croam 1W power rated sense resistor
Bomer oW (maximum))
y lc1
DC Ja %{ 14 =
5A p — — prm—
4B Diameter S 2252:F 2 e 3 [22uF poue  [00F 3
§ CM7060W101R-10 25V 25V
% 1 B
SMAJ22CA 872047
Breakdown Voltage = 24.4V :
Clamping Voltage = 35.5V
PWR GND
vee_tavo
Note: Inductor Helght shall be less than 3.4mm as
Place Decoupling capacitors near to the power pins . si power section will be placed at Bottom side
upling capacitor: " power pil Snubber tuning provision (Height S o Ay 2t per 96boards standard)
Inductor
398 []0.1uF 10E
370 c3s2 ﬁ o e lght = 33mm EXT_VCC_5V0
e P O e = DONP DCR : 0.02772E
25V a5V GND P14
1o 0 : L2 4T,
FB25 10E
17 ;m; gw; 6 XAL7030-472MEB
18 7 C386 |C385 |C384 BA
19 | PVING SW3 117 cas3 = = =
PVING S 726 = R249 0uF D.1uF
L EP_SW uF 019% oV flov fiov
GND Lower ghreshold limit p5V °
IVIN = 8V => EN_)\ 1.17V_20 15
VREG_8V EN BST 6.6K FAN section placed to next page
2 R248 11.8K
FB
Design Not %
DSt frequency is set to 300 knz comp |
2. Soft start tim .8 S roas
Peak nt limi n nall A
3. Peak current limit Is internally set to 9.6 oD L4
hing Frequency Setting
(1t will help during EMI-EMC) 8.45K caso
RT value = = Updated values as per Excel simulation provided by ADI
331
388 hev
18.45¢ | 2.2mz
ADP2386ACPZN-R7 =
215K
1226
323K =
GND
CAD Note:

1/ There should be no traces routed under the Inductor
2. Input and output supply plane shall be as per Current requirement
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POWER REGULATORS

12V TO 5V @12A DC/DC CONVERTER

D2P: Changed Snubber Provision location before inductor

14,
GND: \\’% R143

CAD Note:

1. There should be no traces routed under the Inductor
2. Input and output supply plane shall be as per Current requirement

5V TO 3.3V@2A AND 1.2V@1A
DUAL BUCK REGULATOR

16V DNP
Place Decoupling capacitors near to the power pins Snubber tuning provision .
veC_tavo Note: Inductor Height shall be less than 3.4mm as
ADP2389ACPZ-R7 6.8E Dowel;‘sec(mn will bebplaced at Bot(gg;’smd of PCB B ard
Height restiction or bottom as per oards standari
5 27 L vin BT |2 (Heig s D pmIc supply
R132 EMB [ VCC_EXT_5V0
czsajgz% cas4 | 2 Inductor EXT_
hoF 55 PVIN1 6 WF Height = 3.1 mm
F7uF BuF 5V 54 PVIN2 swi [ A IDC Max = 14A P35
el =l P 2 e Swe Q , L2 18uH, DCR: 0.01052E .
GND  — A ) XAL6030-182MEB
Lower Threshold limit aws 2 |c2es | cant 12A
VIN = 8V => VEN=~1.2V 28 | . Swe 1 R140 =
VREG_5V 19 DDIAF 0.1uF
= Riss SW7 30 fov 10V
301 poop Swe [
86.6K
3
F FB Design Note:
LM A 1- Switching frequency is set to 400 kiz
comP 2. Soft start time is set to 3.88;
r1ae R138 3. Peak current limit Is internally set to 11.5A max
RT
ss - Switching Frequency Setting
VREG 5883888 11.8K (It will help during EMI-EMC)
58 C247
Fast Transient and I limit features can be 6666665 22 245 |6.98K L KT value [ 5w
tuned by changing resistor values 2EPREEE &o FrepF
[ @ ]y 2 _[ees rov 18,45k | 2.2z
3
[t800PF B
1oV 122K
GED = 215K
GND 323K
CAD Note:
1. There should be no traces routed under the Inductor
2. Input and output supply plane shall be as per Current requirement
P D2P: Changed Snubber Provision location before inductor
10E Snubber tuning provision
C289
Te FAN CONNNECTOR
VCC_EXT_5V0 cazt
a - . R178 10E ‘\wGND
= “DXP” 0.1uF
GND DNP FAN Supply changed from EXT_VCC_5VO0 to VCC_EXT_5VO0
21 ©| ADP2114ACPZ-R7 :
315 | cos8 Inductor1
VINT ] Irms = 3.9A PMIC LDO INPUT VCC_EXT_5V0
uj 1007 VIN2 s VCC_EXT 3va J9
- Ri75 OE e 1734709-2
VCC_EXT 50 — = 176 100K
GND o PGOOD1 2 Foot . FDY300NZ [N
sw2 ¢ + 13
VING Sw1 %T XFL4020-332MEB T DNP Nk 2|+ 55
VINS FB1 2 cas |caos N [15] FAN_CONTROL_GPIO0_04 >>LWMP@T L 2
314 | C285 VCC_1V2 EN VING 3t
RT57 s 100K Enz VISET [o2uF [10uF ; 2 Rz o
ouf PGOOD2 i
R177 10V [10v e
P41
us
475K
VCC 12 EN @5 syncioLkouT Inductor2 — =i
Irms = 1.3 USB HUB and Ethernet supply (1.2V) = oo
Isat = 2.6A VGC_1V2 GND
2 G?ND DCR = 0.092E
Height = 1.22mm
1 e G o
swa [T 1 2 FB20 33E
w3 ;B;T PFL2512-102MEB T 3
Fe2 €295 | C296
R164 30 1 51 vaseT [H2 L
i% 11
_|C294 ss2 - R156
he FREQ 85 £255556 DNP
171 On wdaaaa 475K
c298 of<[ af-|afl
8[|
F & 82K =
R165 GND
0E
° Snubber tuning provision
Switching frequency Set to 600KHz — D2P: Changed Snubber Provision location before inductor
GND
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Whole PMIC section is newely added

VCC_EXT_5V0

PMIC POWER SUPPLY AND LDOS

VCC_EXT 5V0 VCGD_1V5  VCCA 1V5

PMIC CONTROL

VCC_SCU_1v8

U25A 10K
V1PSA Y
V1PSD FSOB EMIC FSOB
50 42 PG_8200 TP42
VCe_SCU_tve VN PGOOD - ®
C341 (‘)02qu LI_BAT 46 LICELL EWARN 20 PMIC_EWARN =TPA6
VCCD_1V5  VCC_SCU_1V8 GND=" ___PM VDODOTP 58y \pporp PWRON [¢22 F20, U= SCU_PMIC_ON_REQ  [10]
2ouF 41 vooio sTAnDBY ¢22 BR04 AAE SCU_PMIC_STANDBY  [10]
R20R A 00K PWIC SYNC IN_ 48 oypyopy RESET_McU |21 R209 AAE PMIC_POR_B_1V8 [10,24,26]
[10] PMIC_12G sCL »—FEMEECS0L 554 51 T (24 R20 A PMIC_INT B [10]
[10] PMIC_I2C_SDA {O»——r=—t228 88 gpp 10 211 .
PM TBBEN 14 WDI PMIC_WDOG_IN  [26]
TBBEN
Cad Note: o svNcouT 2
PMIC 12C SDA Place three test points in a single row 39 ) yINTB 9o H
" i si = :
PM VDDOTP Tp7 Put "PMIC I2C" in Silk Screen TP47. 52 AMUX g g &
PC =
PM_TBBEN o 9 B
GND
VCC_SCU_1v8
R216R186 VCC_SNVS_3v3
DNP U258 TP45
[10K [10OK
[12] SD_SUPPLY SELECT SD_SUPPLY SELECT R22: 0E 16, o cor vsnvs 147 C340_||220F
PMIC_LDO2_EN
£ 1007 | RIBT B9340 pogen Processor SCQ supply (1:8V) = Processor SD CARD supply (3.3V/1.8V)
R215R185 VCC_EXT_3v3 T 0-SD13va VGC_LDO3_NG
VCG_EXT_5Vi 15 TP24 —LDO3 |
DNP. DNP Ri8g, OF LDO1OUT 75 VCC_LDO4_NC
R193, OE LDO12IN LDO20UT 25
oK oK 331 LDO3IN  LDOBOUT (53
DNP [ LDO4IN  LDO4OUT
OF TuF
= v f1ov 329
GND Z E - .
T SD Supply Feedback circuit removed
o o SD_SELECT pin given to PMIC
P M I C L DOS CAD Note: Place decoupling capacitors near to the PMIC power pins
318 [ 349 26 323 [c3te [caz2
B7uF B7uF “fuF fruF WFPAUF PAuF PAUF 1uF
1ov fov [V 1oV v fiov v Jiov VCC_GPU_1V1 VCC_CPU_1V1 VCC_DDRIO_1V1
Snubber tuning provision VCC_LDO3 NG VGG SCU 1v8
R196, ONP_ o
R315 10E  C1674 ‘\GND [C368 |C367 IC365_|C366 [C303_|C300
DNP 0.1uF ouF eauF  o2uF JeauF J2auF o2uF
16V DNP 3v_leav  le.av eav 3V_ls3v
R316  10E C1675
1R AA A”_“\‘GND
DNP OTuR P GND GND GND
Processor main supply (1V) 18V H
VCC_MAIN_1V0
i @ uzsc vee_tve vee 3va
hd VCC_EXT_5V0 L 3
T 4 SW1FB
SWIN
[C364_|C362 |C363 |C361 Lot 2uH 5
_— = === SWiLX c302_|c2oe (c297_|c3o01
22uF [22uF [22uF [22uF 2
3V Je3v lsav leav VCC_GPU_1V1 7| Svere 22uF  [22uF 22uF [22uF
Processor GPU supply (1.1V) 2 [ av_leav 6.3V |63V
SW2Lx
TP19 = i
VCC_EXT_5V0 13 = =
VCC_CPU_1V1 1= 5 sware GND GND
Processor CPU supply (1.1V) = — 83 swa
SWaLX CAD Note: Place decoupling capacitors near to the PMIC power pins
TP10
VCC_EXT_5V0 12
VCC_DDRIO_1V1 T 11 gmﬁ\?
DDR supply(l.lT\;i K] ] 10 Stk
vccis_?tsvo 313 swsa
Board 1.8V supply (1.8V) ) o] 2 SwsiN
TP3t SW5LX
VCC_EXT_5V0 30 -
35 /| SW6FB
vee 3vs T 35 Pri . .
Board 3.3V supply (3.3V) T i Se SWe VGG_EXT 5v0 oject Designed by elnfochips
TPE VCC_EXT_5V0 38 DNP Arrow_i MX8XM L_R D
T 37 Sm;\? ot |1 Rest 100K - _ .
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i.MX 8X POWER

I.MX 8X POWER GROUND

VCC_CPU_1V1

1.1V

150 162 [c161 155  [C149

.220F P2UF
1oV 10V

154
P2uF 7
10V

442

[caa3

Place Decoupling capacitors near to the supply pins

434

LI‘D

frouF “Raur 2uF
0V 6.3V 6.3V

Place Decoupling capacitors near to the supply pins_L

ItOuF
10V

OuF
10V

p2uF
6.3V

GND
VCC_GPU_1V1
U31P T -
VCC_MAIN_1V0 i.MX8QXP-POWER
1.1v
1.0v AA23 AB20
ABT2 | VDO MAIN_1 VDD A35 1 ["AAT7 ] Cas7 [c114 [c395 [C141 [C108 (G121 (G124 (G136 (G122 (G123 [C396
ACTa| VOD_MAIN 2 VDD_A35 2 |35 e = = T i e
cas 375 |Ca76 ‘AG17 | VDD_MAIN 3 VDD _A35 3 [3g 2u 2u u X 2u uf 2u
Lo | | 870 _| | ‘AG21 | VDD_MAIN 4 VDD _A35 4 [ax 10V {10V {10V [iov 10V |10V 10V 10V
BauF VDD_MAIN 5 VDD_A35 5 - - -
pauF  PauF - pauF - p2uF HOuF T A 1 1 1 A i {—ADTE ] VoD _MAIN 6 VDD_A35 6 [-A Place Decoupling capacitors near to the supply pins
63V |63V |63V |63V Nie VDD_MAIN 7 o2
i " ™ o — VDD_MAIN_8 VDD_GPU_1 g5t
L ace Decoupling capacitors near to the supply pins N19 1 VDD_MAIN_8 VDD_GPU2 |02l —
oo VDD_MAIN_10 VDD_GPU_3 (22— _[o10_[ossd pr7. s _ier _[esez
VDD_MAIN 11 VDD_GPU_4 Hyor—9 o T bouF  bour | b2
P W21 MOuF  [10uF  f10uF  p2uF  pa2uF  boyF  R2uF  R2uF
VDD_MAIN_12 VDD_GPU 5 |33 TV [10v [0V [eav  [68v  [esv [0V [esv
VDD_MAIN_13 VDD_GPU_6 W‘
T14| VOD_MAIN 14 VDD_GPU 7 5301 . " i
Tt ] Voo MAIN 15 VDD _GPU 8 Place Decoupling capacitors near to the supply pins
VDD_MAIN_16 VCC_MAIN_1V0
1o VDD MAIN 17 T -
1% VDD_MAIN_18 D18
’ ¢ ’ ’ ’ ’ VDD_MAIN_19 VDD_MIPI_1PO_1 AE19
VDD_MAIN 20 VDD_MIPI_1P0_2
VDD_MAIN 21 VCC_SCU_1v8
103 142 171 157 139 101 170 104 99 115 109 VDD_MAIN_22 e
2uF uF uF TPRuF TPRuF T RRuF uF uF TPRuF TPRuF T RRuF 1 vDD_MAIN 23
10V {10V {10V 10V [10V |10V |10V [10V [10V |10V |10V 5| VDD_MAIN_2: M4 1.8V
VDD_MAIN 25 VDD_ANAO_1P8 -
! ! ! } ! ! : ! ! b VDD_MAIN_26
Place Decoupling capacitors near to the supply pins 91 49 o8 369 _[od0 _[cont 48 379

PIMX8QX6AVLFZAA

T2 TRRuF
10V

[0.220F [0.22uF
1ov 1ov

0.22uF [0.22uF
v |10V

0.220F |
10V

“To22uF ]
10v

Place Decoupling capacitors near to the supply pins

i.MX 8X GROUND

U31A
o VSS_MAIN_1 VSS_MAIN_100 [-AR——
—as3| VSS_MAIN 2 VSS_MAIN_101 (-g17——4

t—aA1| VSS_MAIN 3 VSS_MAIN_102 55—

FAz1 | VSS_MAIN 9
——aAs7 | VSS_MAIN_10
—ap10 | VSS_ MAIN 11

VSSMAIN 12
VSS_MAIN 13
VSS MAIN 14
VSS_MAIN_15
VSS_MAIN_16
VSS MAIN 17
VSS_MAIN 18
VSS_MAIN 19
VSS_MAIN_20
VSS_MAIN 21
VSS_MAIN 22
VSS_MAIN 23
VSS_MAIN 24
VSS_MAIN 25
VSS_MAIN 26
VSS_MAIN 27

ARG | VSS_MAIN 4 VSS_MAIN_103 |57 —4
AR5 | VSS_MAIN_5 VSS_MAIN_104 &5
AA: VSS_MAIN_6 g VSS_MAIN_105 5
AATS | VSS_MAIN_7 VSS_MAIN_106 57
Vig| VSSMANS O VSSMAN 107 |&
£

<
@
@,
=z
2
Z
®
R

R(S[a|o)

VSS_MAIN 28 VSS_MAIN_127 |30
VSS_MAIN 29 VSS MAIN 128 [~
VSS_MAIN_30 VSS_MAIN_129

VSS_MAIN 31 VSS_MAIN_130

VSS_MAIN 32 VSS_MAIN 131

VSS_MAIN 33 VSS MAIN 132

VSS_MAIN 34 VSS MAIN 133 7
VSS_MAIN 35 VSS_MAIN 134 iz
VSS_MAIN 36 VSS_MAIN_135 [-j;=——4
VSS_MAIN 37 VSSMAIN_136 77
VSS_MAIN 38 VSS_MAIN_137 75
VSS_MAIN 39 VSS_MAIN_138 [Fj37—4

VSS_MAIN_40

VSS_MAIN 41 VSS_MAIN_140 [j52——4
VSS_MAIN 42 VSS_MAIN 141 5——4
VSS_MAIN 43 VSS_MAIN 142 [—j55——4
VSS MAIN 44 VSS MAIN 143 i1
VSS_MAIN 45 VSS_MAIN 144 {7
VSS_MAIN 46 VSS_MAIN 145 [~y
VSS_MAIN 47 VSSMAIN 146 [q
VSS_MAIN 48 VSS MAIN 147

VSS_MAIN 49
VSS_MAIN_50

VSS_MAIN_51 VSS_MAIN_150 "K24
VSS_MAIN 52 VSS_MAIN 151 [goe—t
VSS_MAIN 53 VSS_MAIN_152 |54
VSS_MAIN 54 VSS_MAIN_153

VSS_MAIN_55
VSS_MAIN_56
VSS_MAIN 57
VSS_MAIN 58
VSS_MAIN 59

VSS_MAIN_60 VSS_MAIN_159 (o1
VSS_MAIN 61 VSS_MAIN_160 [~pys0—%
VSS_MAIN_62 VSS_MAIN_161 -N3—1
VSS_MAIN_63 VSS_MAIN 162

VSS_MAIN 64
—AKao | VSS_MAIN 65

>

L1 | VSS_MAIN 66 VSS_MAIN_165 [—Nz3—4
ALT5 | VSS_MAIN 67 VSS_MAIN_166 [-p70——1
ALT7| VSS_MAIN 68 VSS_MAIN 167 51z
A VSS_MAIN 69 VSS_MAIN 168 [57g
A I VSS_MAIN_70 VSS_MAIN_169 6
AL2 VSS_MAIN_71 VSS_MAIN_170
AL25| VSS_MAIN 72 VSSMAIN 171
A VSS_MAIN 73 VSS MAIN 172

NG| VSS_MAIN 74 VSS MAIN 173

—AN3 | VSS_MAIN 75 VSS_MAIN_174 5

—AN5 | VSS_MAIN 76 VSS_MAIN_175

——an7 | VSS_MAIN 77 VSS_MAIN 176 [—z5—%

t—ANg | VSS_MAIN 78
t—aNi1] VSS_MAIN 79
VSS_MAIN_80
ANz7 | VSS_MAIN 81
t—AN51| VSS_MAIN 82
t—"T5| VSS_MAIN 83
58| VSS_MAIN 84
50 VSS_MAIN 85
32 | VSS_MAIN_86
54| VSS_MAIN 87

o | VSS_MAIN 88 VSS_MAIN_187 [~y
13 ] VSS_MAIN 89 VSS MAIN 188 [yyz5—1
Uty | VSS_MAIN_90 VSS_MAIN_189 [r33—1
Uz1| VSS_MAIN 91 VSS_MAIN_190 (374
27| VSS_MAIN 92 VSSMAIN 191 [ya7—4
5| VSS_MAIN 93 VSS_MAIN_192 (r55——4
VSS_MAIN 94 VSS MAIN 193 [ro—1
VSS_MAIN_95 VSS_MAIN 194 (s
VSS_MAIN 96

Vio| VSS_MAIN 97
VA4 VSS_MAIN_98
VSS_MAIN_99

PIMX8QXGAVLFZAA

VSS_MAIN_198
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3
1. |
VCC_SNVS_3v3
C172_|C174 usiL
o.220F Jo.220F i.MX8QXP-SYSTEM
v 1ov
GND
VCG_SNVS LDO_1v8 = AC25 | ypp_snvs_4p2 — = o
VCC_SNVS LDO 1V8
JE‘&;:C‘W R96 m VDD_SNVS_LDO_1P8_CAP e — PoRBWASE  pmic POR.B v [82426]
0.220F-
o oo SouBooT MoDE0 [ ——SET B0 YigoEr
GND 11024] IMX8_ON_OFF_BUTTON Y>——AH254 ON OFF BUTTON SCU_BOOT MODE2 [FA=3! e
(8] SCU_PMIC_ON_REQ PMIC_ON_REQ SCU_BOOT_MODE3
RTC_XTALO AM32
RTC_XTALO
VCC_SCU_1ve v RTC_XTALI AP32 | BTG T AF28 R70 0E OTG PWR EN
1 2 - SOUWDOROWhOG Uy [AHSYR76 U ; scu7WDoeiou‘P7l[1oze]
32.768KHZ
FB9 120E VGG SCU XTAL 1V8 AE29  TEST MODE =
= izw _lc221 _[ce22 VCC SCU XTAL JV8 _AB24 |\ anas_1pg = TsEcSLJTjA:A?cD,Es’%Er\%g\: 24?3239’» SCU_PMIC_STANDBY (8] £
" DNP Z;F DONPTZPF C160 IC_INT_B ™ K PMIC_INT B [g] GND
: 16V AJss C 126 SCL s pMIG 120 SCL (8]
10V 0.220F PMIC_12C_SCL [pfiss————PNIC 3G SDA o3&
ov PMIC l2C spA [AHE2— PUIC 120 SOR((38pmic 12c SDA 8] -
5 < / I2C level shifter removed
VSS_SCU_XTAL vss 860 XTAL TG TRST 8 |[ADES_JTAG TAST GPIO Res oE JWDOG_OUT  [10.26]
bE P52 ANA TEST OUT P_AL35 JTAG_TDO "AGas JTAG_TMS
] — AT R Y e s A
0 M_XTALO AM: JTAG TCK
vss_SCU_XTAL — Aat] xTaLo _—
445123D24M000 XA vCe_SCu_1ve
AN33
ANge{ VSS_SCU_XTAL1
VSS_SCU_XTAL:
LAED vssiscuixTALg
PIVXGOXGAVLFZAA
z
Vss_SCU_XTAL
VCC_SCU_1v8 vCe_SCu_1ve
sws vee_scy_1ve VCC_SNVS LDO_1V8
SCU_BOOT MODEO 1 =8 R207 47K Note: Hold for 5 sec for force off.
EREET Iy e R202 LALS 163 Hold for 0.5 sec to turn on Ra
SCU_BOOT_MODES T i ) aiEil 27K DNP 1% swi
A 2184LPSTY . 9.9E Al =L B1 100K
JTAG TMS ool ! JTAG VTRE! [ A2 B2 SPLPLON Bt e IMX8_ON_OFF_BUTTON  [10,24]
j ﬁ gé g EVP-AAB02Q L
1004 JTAG TDI 7 RICK P43 P c7
JTAG_SRST B 1 9 | JTAG_TRST_B_CONN = %; :JO‘VUF
|DNPY DNpgNPSNp: s 20021111-00010T4LF 180 L & EMP
onvB B BB P DNP b L
GND I VVVYVY DNP GND
*XX%%
Keep By Default SD1 boot —-———————————- 0011 8 § 10K onp
D 6D GRD .
SCU_Boot_Mode 3210 aND
JTAG section DNP
BOOT From Fuse ——————- 00O00O0
Serial Download —————- 0001 = vee._seu_ive
eMMCO 0010 j
SD1 boot ————————————- 0011 307 pyp
Ri7a 0.220F
IGNI 7‘0\/ uz22
NAND 8-bit 128page———— 0100 NP ~ 5[ 1 JTAG SRST B
NAND 8-bit 32page—-—--—- 0101 10K ﬁ 2
[26] JTAG_POR B_t 4 anp 2 -
QSPI 3B READ ————————— 0110 RTSPIETS Project Designed by elnfochips
QSPI Hyperflash3.3Vv-—— 011 1 == GND Arrow_iMX8XML_RD
i Title ﬁmgnins The Solutions People
SCU_PRIVATE_BOOT I2C- 11 0 0 MX8QX On-Chip 50 kohm Pulls i ‘An Arrow Company
Reserved ———————————v 1101 i.MX 8X CONTROL
Infinite LoopMode---- 1 1 1 0 JTAG_TMS = PU Size Rev
TEST MODE —-—————————— 1111 JTAG_TCK = PD c elnfochips#: 16_00644_03 3.0
JTAG_TDI = PU i
TEST_MODE_SELECT = PD .
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VCC_DDRIO_1V1

DDR DRAM INTERFACE

FAN OUT TO VIA

DR _PLL 1P8

IC163_|C169

10v

[1uF [0220F
ov

LPDDR4 4GB and 2GB parts are pin to pin compatible

c3
B2

CAD Note:

1. DDR single ended signal impedance should be routed with 42E
2. DDR Differencial signal impedance should be routed with 90E

vee_1vs

DDR_DMI0_A

c2

E2

F2

Fa

E4

VCC_1v8
U328

F1

0.22uF [0.22uF [ Ta|VDDILGO

VDD1_F1
Fi2 !
4| VDD Fi2

C167
$——Gg | VDDi G4

Tov Tg| VDD1 T4

U1 ] VD1 T9

Tiz ] VD1 Ut

VDD1_U12

VCC_DDRIO_1V1

2 VDD2_A4
VDD2 A9

VDD2 F5
Hi| VoD2_F8
H5] VDD2_H1

VDD2_H5
—Hi2| VDD2 H8

o
IS]
B
o
=
S
o

C214 |ca0s [c210 |c407 0206 |caor c128 ciat |cia Co4  [168 (G130 |oge Ci26 [C112 [cl46 (G113
P20F “haur [o22uF P22uF  P22uf [0220F Jo2ouF [o22uF P2UF “[TuF [iuF  B2uF R2uF B2uF  P2uF B2uF B2uF
63V bav v [tov  [iov Yov | fov 10V oy ov 10V [fov [fov  [1ov [0V [fov

Place Decoupling capacitors near to pins
U318
5883686882552 R_DQ00
[ejetelers] A
8888888883332 DDR_DA0g R_DQoT
£9292929288888 DDR_DQO1 FDG02
clelelee e 2222 DDR_DQo2 R_DQ03
DDR_CA2 A S8555553855555 DDR_DQ03 R_DQ04 _DDRCSOA  h4l
DDR_CA4_A DDR_DCF00 29255555288538 DDR_DQ04 — L S—
DDR_DCF01 daldad DDR_DQO5 R 5
DDR_CAS A DDR_DCF03 £9999998958888 DDR_DQ06 ooN 833 *
===>>> DDR_DQ07 DDR _CKEQ A Ja
DDR_CKET A J5
| DDR_DQS0_P. — e
DDR_DCF07 DDR_DQS0_P K8
[OR et DDR_DCF08 DDR_DQSO N e, s Ne
DR CSO A BDA_DCFn DDR_DMO DOR cLia B s
— DDR_DCF10 ; "
T DDR_DCF11 i.MX8QXP-DDR DDR_DQO8 e -
CKEO A DDR_DCF12 DCF| _LPDDR4 | DDR3 DDR_DQO9 R_DQT0 DDR_CAQ A He
—DBBRCRET A DDR_DCF14 oA AT DDR_DQ10 DO R
— bR AR DDR_DCF15 1 Caa A e DDR_DQ11 DO DOTE R
DDR_DCF16 3 CAS A A7 DDR_DQ12 RIS
4 :E DDR_DQ13 R DQ14 R
DDR_CLKA P > Ras# DDR_DQ14 Fre ODR
BBR—CIKAN DDR_CK0_P s basa s DDR_DQ15
DDR_CKO_N 9 [oDT CA AfDT DDR_DQS1 P DRAM_ODT CA A G2
0 CSoA At DDR_DQS1_P SR
5 A0_A :g DDR_DQS1_N DOR
DDR_DCF17 12 BRi DDR_DM1
DDR_DCF18 IR R DOIS
[RAIRE DDR_DCF19 16 BALA | DDR_DQ16 RDaTT
DDR_DCF20 17 Eace P2 DDR_DQ17 RDOTE
DDR_DCF21 :g RESET_N :1545ET N DDR_DQ18 RDGTo
DDR_DCF22 s P8 Rie DDR_DQ19 R D50
DDR_DCF23 1 EA DDR_DQ20 DOt DDR_CS0 B R4
DDR_DCF24 2 BA1 DDR_DQ21 BDRDCz DDR CS1 B R3
D DDR_DCF25 3 BA2 DDR_DQ22 R D023 N5
5 DDR_DCF26 ‘; DT CA B vgﬁ‘f DDR_DQ23
—3 DDR_DCF27 e Pras — Ris DR DOS? P DDR_CKEO B P4
—5 DDR_DCF28 7 Caoe 10 DDR_DQS2 P DORDaSe N DDR_CKET B 23
—B DDR_DCF29 s [£S0B  [CS N[O] DDR_DQS2 N BBR DM &
— DDR_DCF30 9 OS1 B 'S _N[1] DDR_DM2
-5 DDR_DCF31 0 BREO-B RKE R DC24 DDR CLKB P, P8
CAZE DDR_DCF32 2 CALB T DDR_DQ24 Do DDR CLKB_N P9
DDR_DCF33 5 A28 E# DDR_DQ25 RDase
DDR_DQ26 EDas X R:
DDR_DQ27 a DDR CAT P2
B DDR_CK1_P DDR_DQ28 R R CAZ RY
DDR_CK1_N DDR_DQ29 D00 DDR _CAS | Ri0 )|
DDR_DQ30 DOt R CAZ RiT)|
DDR_DQ31 R CA5 (k]
DDR
DDR_DQS3 P DDR. _DRAM ODTCAB T2,
DDR_DQS3 N OOR
DOR DTO0 AC7 { pg prog DDR_DM3
DDR_DQa2
DDA DTO1 A7 | o prot DDR_DQ33
DDR_DQ34
DDR_ATO _Ag8 DDR_DQ35 Pullup ODT_CA A/B on
DDR_ATO DDR_DQ36
DDR ZQ DDR_DQ37 LPDDR4 memory. _ omamamst i1
DDR zQ DpR-Dase [ARTS Do not connect this
R in to processor __DRAM ZQO 45|
P21 @——LORVRERDS y g \per DDR_DQS4_P P P
DDR_DQS4 N
VDD_DDR_PLL_1P8 DDR_DM4 DRAM_zQ1 A8
PINXBQXGAVLFZAA
Gt

VCC_DDRIO_1V1

R_DQ27

>
)

>
>

@

=[>
2R

W10 DDR DQS3 P
V10 DDR DQS3 N

S

A

$——Rig| VDD2 N1
caz1 ] WNio | VDD2N3
[ +—Nis| VDD2_N10
BauF +—{ VDD2N12
6.3V R&{ VDD2_R1
e VDD2 R5
—m5{ VDD2_R8
+—Us{ VDD2_R12
Us VDD2_US b
+—AB4{ VDD2_UB _P1
$—ABo| VDD2 AB4 VSS_P3 595
——=521 VD2 ABS VSS_P10 [ig
LC VSS_P12
VSS_T1
Tl G . v
$——5{ vDDQ B3 VSS_T5
+——pg| VDDQ_BS VSS_T8 [ 1g
+—510] VDDQ_B8 VSS_T10 [~z
$——5| VDDQ_B10 VSS_Ti2
B VDDA D1 VSS_Vi
s VDDQ D5 VSS V5
15 —p7o| VDDQ_D8 VSS V8 [y
LC 1o voDQ D12 VSS_V12 [yya—
0.220F [0.220F Fio | VDDA F3 VeSS W2 rwe 1
Tov 03| VDDQ_F10 VSS_W4 [e—%
$—io| VDDQ U3 VSS_We %
Wi VDDQ_U10 VSS_W11 (&
+——ws| VDDQ_W1 VSS_Y1 [y
——wa | VDDQ_ W5 VSS_Y5 [~yg
$— Wi VDDQ_W8 VSS_Y8 (15
AR5 | VDDQ_ W12 VSS_Y12 |- ags—
cis0 AAe| VDDQ_AA3 VSS_AB3 [-ape—1
AAs | VDDQ_AAS VSS_AB5 [apa—%
f— 1o VDDQ_AAS VSS_ABB AR 151
0.220F AATO AB10
Tov VDDQ_AAI0  VSS_AB10
NT538512M32D2NP-062 WT
c54
0.22uF [0.220F
10v
216
uF
v

Decoupling capacitors near to pins
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SD1_SPWR

C481

TuF
1oV

Replaced QUAD NOR t

SD CARD, NOR FLASH AND EEPROM

o OCTAL NOR

U3lo  1.8Volt QSPIOA and QSPIOB
i.MX8QXP-QSPI
VCC_1v8 —Cspion ss0 B |-AM12 QSPIOA SS0 B
T LSIO.GPIO3.1015 %RZGS 33E GSPI0A SOIK ENETO_INT_B_GPIO3_15 [13]
§ N etk oaa e . . AE15 QSPIOA_SCLK [7AT11 Roa 33E_QSPI0_DQ:
3.3Volt USDHCL (CLK, DATA(3-0) and CMD) D2P: Changed R35 to 33E as per EDVT, Prescan Results VDD_QSPI0A_1P8_3P3 === QSPI0A_DAS "Ak14 Res 33E_QSPI0_DATAQ
VCC_SD1_3v3 U31E DAY [ ARTS R2ss 33E QSPI0_DATAT
i — 10/ 1
1.MX8QXP-SD Place Resistor near to Processor Cto1 _[c175 QSPIOA_DATA? (AR5 g S ePlDATAS
2uF P 22uF QSPIOA_DATA3
71
70 o usohor ok |82 R 33E USDHC1_CLK oV 1oV
1uF PR USDHC1_CMD Raz
10V ov M22 A27 USDHC1_DATO
VDD_USDHC1_1P8_3P3 USDHOT.DATAO 526 USDHGT DATT DNP GND [~T300.GPI03.1023 [FAR®  WLAN_HOST_WAKE_GPIOS 23 [19]
= | D26 USDHCT_DATZ oE P ES ne: SD Cz LSIO.GPIOB.1024 [Hagry————————————————> WLREG ON GPIO3 24 [19]
GND USDHCT_DATA2 |55 USDHCT DATS gace car & stHETJéLEOl D Card AE13 LSI0.GPIO3.1017 AR —— & BT DEV_ WAKE GPIO3 17 [19)
USDHC1_DATA3 a6 ace it on US — ine VDD_QSPI0B_1P8_3P3emmmpmmmmy L SIO.GPIO3.1022 [~ARiTgRE3 335 OSPI0 DATAT <K BT_HOST WAKE GPIO3 22 [19]
[AMIORSZ . . A33E QSFI0 DATAZ
DNP 185 [c153 82533,321:? ALS_RB6 N A33E_QSPI0_DATAS
vee_1vs 10pF = QSPI0B DATA2 |-AJI1 RE2 33E_QSPI0_DATA6
USDHC1_VSELECT SD_SUPPLY_SELECT  [g] GND 22uF [0.22uF SPIOB DATAS |-AM8 R8T 7\ J\33E QSPI0_DATA7
L21 LSIO.GPI04.1021 K>> USER_LED4 [26] = flov 10V -
VDD_USDHC1_VSELECT_1P8_3P3 USDHC1_CD_B
c193  |c183 USDHC1_RESET_B 1 PIVXBOXGAVLF ZAK
\72\§UF 02\/2“" PIMX8QX6AVLFZAA GND
10 o Place all series termination as close as possible to Processor
aND
D2P: Added SDXC Power Control
Switch to support for UHS mode
SD1_SPWR
vee_1vs VCC_3v3
R313
1671 et
Al VIN1 vouT B1
DNP E‘UF ou vCC_1ve VvCC_1v8 VCC_VPP_1V8
fov
R264, OE
10K = A2 | VIN2 SEL B3 3 VCC_1v8
Caz2 (423 [c410 [ca18
USDHG1_RESET B B2 . X - It [
= = EN GND DNP _Input has 5 1uF pauF iuF  7uF QSPIOA SS0 B R7{ A NIOK
ernal Pulldown(700k) o hov fov
P
ok QSPI0_DATA2 FH%!OK
BD2204GUL-E2 +l=|s| W
vy BEE 8
= = 588 o
GND
GND QSPIOA SCLK B2 gee > D3 QSPI0_DATAQ
SD CARD (USDHC1 ° o —r
Dat =54 QSPI0_DATA:
QSPI0A_SSO_B R73 OEQSPI0A CS# C2 | « DQ2W g QSPI0_DATA:
VY s o3 [ros GSPI0_DATA:
VCC_SD1_3V3 Dog E3 QSPI0_DATA
Cas2 POR_B_1v8 Sy RS0 QEQSPI RST B A4 | e 50 |22 QSPIO_DATA
uF A2 | o baz
ov R299  [R300 XLT s as |-€8 QsPIo_DAS
*—21 RFU3 A5
DNP DNP seae DNUTRe—X
J11 . 228 DNU2 [ @pg,
22017781 100K [100K 222
S ool MT35XU512ABA1G12-0AATES
s bt i
RRIRTICRERy USOHGH DAT2 vee 1ve CAD Note:
r USDHCT_DAT3 -
COIDATS I3 USDHCT_CMD R268 SPI signals should be routed
N = with 50E Impedance
oK g USDHC1 CLK D2P: Changed R268 to 120E GND P
Vss | USDHC1_DATO 120E
RN K USDHC1_DATT
USOHC1 D B Select Boot mode 0110 to make processor boot through QUAD SPI
10 T
5 88388 Tl 2 [ Ik |2 | R39
65635653 I YY Y VY Y
%4 %, %, %, %, %, %r D2P: Changed R39 to 2.2K
Y- e I A S S S ol oK
S
C478 || 2200pF GﬁD
" s B B [3 fo]
2KV < o (o] o] (o
R305 M
Project ; i
77 @ I Designed by elnfochips
GND_GHASSIS Arrow_iMX8XML_RD
Title nfochips | The Solutions People
CAD Note: ‘An Arrow Company
SD card signals should be routed with 50E Impedance SD CARD, NOR FLASH
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oV == 1ov [c280 02
UF o 1uF [0.1uF  fiOuF
10V fov oV [1ov
. 1.8Volt ENETO_RGMII TX and RX VCC_3v3
U3t
Ve 18 1.MX8QXP—ENET ., FB1 () 120E Ui vee_tvz
T A s T | Co C8 16 14
v oy 5B SR g e * B B i o g
ENETO_RGMII_TX_CTL [ =smmeems = —= — 2 40 | bvDDH3 DvDDL3 22
30 [c267 [C274 [C264 272 1A
G25 ENETO_RGMII_TXDO 2P : 0 9 = 50E DVDDL4 — —
VDD_ENETO_VSELECT_1P8_2P5_3P3 ENETO_RGMII_TXDO g5 ENETO RGMITTXDT D2P: Make R40, R9 = 1| AVDDHI DVDDLS |32
ENETO_RGMI_TXD1 [-g57 ENETO RGMITTXDZ as per tuning in EDVT results 12| Avoorz ovobLe 2 hov
ENETO_RGMILTXD2 [~Fog ENETO_RGMII_TXD3 N 4
ENETO_RGMIL_TXD3 NETO ROMIL XD w» AvoDLY & vee_tvz
ENETO_RGMI_RXD1 31| PXBOMODED AvDDL2
ENETO_RGMII RXG (B0 ——ENET-ROMT o ENEToRoMFobs 28 | RxD2MODE2 AvoDL pLL [ FB17( 1208
N R RXS B30 ENETO_RGMI_RX_CTL - " " RXD3/MODE3 fors foers foars b
VDD_ENETO_1P8_2P5_3P3 ENETO_RGMII_RXDO t% Emgg ;gm — - ISET v oV
ENETO_RGMII_RXD1 557 ENETO_RGMII_RXD2 " et
ENETO_RGMII_RXD2 ls—ENEToRGMITRXD ENETO RGMII RXC B9 G99 35 | o o pmvaoe
ENETO_RGMII_RXD3 2> ND ~. .’ -
@ ENETO_RGMII_RX_CTL Semime” 33
= —= RX_DV/CLK125_EN TXRXP_A —<<>>T><AF' 04
VCC_1V8 TXRMA P X5TXAM [14)
B32  R236 49.9E ENETO_MDIO
ENETO_MDIO ENETO_RGMII_TXDO 1 TXEP [14]
VDD_ENET_MDIO_1P8_3P3 ENETO_MDC (220 P43 49.98 ENETO _MDC ENETO_RGMI_TXD{ 20| 1X00 TXAXP B [FE——————————————(» 114]
28 s o LK 10801 VCC_1ve ENETO_RGMI_TXDZ 21| X0 TXRX B [ TXEM [14]
ENETO_REFCLK_125M_25M Y ENETO_RGMIT TXD3 22 | 1xps TXRXP_C —(())TXCP [14]
TXRXM_C 25 TXOM [14]
FZAR VCC_1v8
Rs  [R10 TXRXP_D [He————————————————TXDP [14] =
S )
DNP ENETO_RGMI TXC 2 TXRXM_D CO>TXOM [14]
. GTX_CLK sz
2K 2K 43 LDO O \TP36
i. MX 8X ENETO I 5o oofs L0
Vo 1ve - LEDI/PME NYPHYADD [HE—HEBS pivapr fox
LED2/PHYAD1 7 LK 125M
LRI WEC 36 Moc CLK125_NDO/LED_MODE
ENETO_RGMIl_RXC R7
= = Place CAP ENETO_MDIO 37 §
Clos — MDIO
Phy
cse_Jost o 47K X frok
T2PF T12PF (12 ENETO_INT_B_GPIO3 38 1 INT_N/PME N2 NP
25V |25V RESET_N 42 =
RESET_N GRD
X0
GND GRD
D2P: Make C51 and C52 DNP
as per EDVT results P_GND
03 TRNXIC- TR
vee_tve vee_1ve
o ETHERNET PHY
DE4 R6
MBR140SFT
Power-on < bk Bk < ok < ok fox < 10K
s s @7 @7t .7 @7 10l [1OF
Strapping Pins one e [DNP [DNe RESET N .
D5
E2([0] ENETO RGMII RXD( c A (C283 Jzzst
ENETO RGMII RXD1 [19] ETHERNET RESET_GPIO4_14<%: e ouF
1 MBR140SFT 10v ov
51 ENETO RGMII_RXD2 = =
MODE2 [3 ENETO_RGMII_RXD3 GND GND

2 ENETO_RGMII_RXC

LED1_PHYADO

PHYADDRE

LED2 PHYAD1

D

DRES

ENETO_RGMII_RX_CTL

GND
CAD Note:

RGMII signals should be routed with 50E Impedance

MODE2[3:0]

1)

mode

ex only
halfduplex only
/100/1000 s

RGMII mode 11f-/full-duplex),

pabilities (10/1

0/1000 speed half-/full-duplex)

VCC 1ve

uts
vcea vees
51en GND
LED1 _PHYADO 2 7
Eb? PHYADT 3] AQ BO [§ LED1_PHYADO_3V3  [14]

Bl LEDZ_PHYADT_3V3  [14]

GND
NLSX5012MUTAG

GND
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P11
P12
P13
P14

VCC_3v3
R123
4
220E
P11 car o
[13] LED1_PHYADO_3V3 ) P21 g
P10
P9 P
[13]  TXDMKCY, 5
[13] TXDPLK
P
P7
[18]  TXCMKS b
(18] TXCPLD: P8
P6 -
13] TXBMCK ';f
VCC 33 [13] TXBPLL. vs
RI21 [13]  TXAVKS) = Pl o
13]  TXAP < 5
220E
1 P2
P14 5
[13] LED2_PHYAD1_3V3 ) P13
2 z@
& 2f|
e
B
! ca38 1000PF
YIS G 1l
O e
1-2301994-2
01907 M
T Y L

P1.

Pin |Green |Yellow|Pin |Green |Yellow]

1] + P13| +

P1

2 - P14l - +

Note: Keep WC pin low for
Wirte enable

o A
RJ45 MAG JACK

ZETHERNET

Vee_1ve

C350
R224 0.1uF
vz @ 10V

VCC_1ve

DNP = I2C
1 8 GND
0E 0 = 5
3] E! SDA [———<>>LS_M4_12C0_1V8_SDA
E2

scL F&——— LS M4 12c0_1v8_SCL

[19] DIS_WRITE_GPIO4_13 )

R216 |R219  |R217  |R212

wc EPAD 9
8 i
3
2

ok SOE (3 0E jjmzseomosm GND

GND

o}
z:
El
o}
z
El

12C EEPROM

Address : 0xA0

[14,22,24)
[14,22,24]

VCC_1vs = ©

oo 24 2
R198 10K § 2
onp [14,22,24] LS_M4_I2C0_1V8_SCL 2y ScUsCLK ] INTH R18: OE 5> INT_SENSOR (15
o (1422241 LS_M4_12C0_1V8_SDA < 3 | spamosi w2 |2 R189, E
4 SA0/MISO RSVD1 8 ONP
R197 5 cs RSVD2 9
e L RsvD3 (12
10K RSVD4 u
5 o RSvDs =
GND 12C Read Address : 0x6D % 2
TSVEDSITE| o
LJ <)
aND

iINEMO INERTIAL MODULE

vee_1ve

Uz8
8

vee 12C_SDA [-——<<>> ADMA [2C2 SDA  [20,22,24]

126 SCL [—————39 ADMA [2C2 SCL  [20,2224] I2C Read Address : 0x93
4
NG F—x
vee_1ve
RSTN o |2 R223 10K
! R226 Jo
21 vss Fi 2
F EPAD
ATTOTCHTR2/TOBC2VS

A71CH SECURE ELEMENT

Project Designed by elnfochips
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MICROPHONE INTERFACE

MEMS 12S MICROPHONES

D2P: TP18 removed, placed BTREG_ON GPIO assigned
U31H
- vee_1v8
i.MX8QXP-ESAI&SPDIF
126
S10.GPI00.1001 m» BTREG_ON_GPIO0_01 [19] FB14 600E. )
ESAIO_FSR MIC4 _[ces7 lc23s 2
E31 = ==
ESAI0_SCKT (75— @TP17 49.9E DMICH 128 GLK VDD 20pF 1UF Mic2 BaooF
vee_1vs ESAI0_SCKR 129 [1OV 1oV Voo |2 10V
LSIO.GPI00.1004 ) FAN_CONTROL_GPIO0_04 (7] DNP 119
N25 LSI0.GPI00.1005 { SW_CTRL_GPIO0_05  [19] GND
VDD_ESAI_SPDIF_1P8_2P5_3P3 LSI0.GPI00.1006 lgg USER LED2  [26] 10K 130 10k
Cios 140 LSIO.GPIO0I007 [—Fas——y USERLLEDS [28]  puics 15 DATA SEL -
ToouF P00 [Fi2e DMICT 125 DATA oLk DMIC1_I28 CLK sz R120_ RNR 10K
ul [0.22uF - )_|
guv L S = N
ov ot ws DMIC1_I2S WS GRD soLk - DMIC1 128 CLK
SPDIFO_RX 0E 1 DMIC1_I2S WS
GND IFO_TX >> HDMI_SPDIF_DATA  [18,22] wsf— L T
SPDIFO_EXT_CLK TP16
PIVIXBAXGAVLFZAA
DATA
499 DMIC1_I2S DATA
- ATA
i.MX 8X ESAI0 | e
GND
e ——
usiq
i.MX8QXP-CSI
VCC_1V8 Gsl_Doo
CsI_Do1 VCC 1V8
Csi_bo2 =
AD24 ADMA SAI2RXC
VDD_TMPR_CSI_1P8_3P3 ADMA.SAI2.RXD . FB15 @SODE
\DMA SAI2.RXFS
106 ADMA SAI3.RXC MIC3 240
ADMA SAI3.RXD T
§ur ADMA.SAIZ.RXFS voD DIuF
10" 0!
CSI_VSYNC 124
VGC 18 b DNP
FB28, 120E AE23 LSI0.GPI03.1002 WAKE_HOST_GPIO3_2 [20] 2 10K R122 10K
@ VDD_CSI_1P8_3P3 LSI0.GPI03.1003 i‘PJAM\DETECT[w%gO] S C1_12S Cl
LSIO.GPIO3.1001 4 DMIC1_I28 CLK
" LSI0.GPI03.1000 VCC_1V2_EN_GPIO3 0 [7] BCLK f——
1 DMIC1_I2S WS
22uF 0.22uF 0.22uF 0.22uF wWsp——m———
1OV [TV [0V 16V FIVXGaXGAVIFZAR CAD Note:
I2S, UART, I2C and GPIO signals should be routed
with 50E Impedance
. ata |8Ri2s 49.9EDMIC2_ 128 DATA
i.MX 8X SAI2, SAI3
10645LM4H- =
GND
ustl
i.MX8QXP-SAI&SPI vee 1ve
— SAID_TXD [harB2AAANANE 3 |5 Exp 125 DOUT [24) FB13 @eaus
SAIO_RXD [¢j; 3 K LSTEXPTI2S DIN [24] MIC1 C234 ko235
SAIO_TXC {33 o LS_EXP_I2S_SCLK [24] 5 |
SAI0_TXFS 22—BEL AANE—— SS |STEXP 125 WS [24] VDD b20pF AUF
M32 116 10V 1oV
LS GPIO0 29 [24)
vee1ve KOMA SAIT TG - = <>§; HDMUQS,MCLK[ []ws]
TR ANASE—D5 HOMI 2 LRCLK 18
, ADMA_SAI1_TXFS o N (18] i IOk aiis DN 1ok
U25 | /DD _SPI SAI 1P8_3P3 e SPI0_CSO [~pas—<{» HS SPI0 CS0  [24] SEL
- LSIO.GPIO11007 [pzg——————<2 LS _GPIO1 07 [24] 4 DMIC1 12§ CLK
ces SE SPI0SCK [y K%, HS.SPio SCK [24) BOLK DMIC1_I28 CLK
- - SPI0_SDI tm‘—3< HS_SPIO_MISO  [24] 1 DMIC1 I2S WS GRD -
SPI0_SDO [——————————<K>> HS_SPI0_MOSI [24] wsp——m————
R128
LSIO.GPIO1.1000 mrg Legnon0 ey oE
LSIO.GPIO1.1003 [—fyg7—————— LS GPIO1 (
LSIO.GPIO1.1002 KINT_SENSOR  [14]
LSIO.GPIO1.1001 D>LS_GPIO1_01  [24] i 49.9E
v 242
UART1_TX [t LS_EXP_UART 1 TX [24] BaPF
UART1_RX >< LS_EXP_UART_1_RX [24]
UART1_RTS_B LS_EXP_UART_1_RTS [24] 3
veg ve UART1_CTS_B Z LSTEXPTUART1CTS [24] GND j
eerereT———————
Res SPI3_CS0 3> LS_SPI3_CS0  [24] Place these
VDD_SPI_MGLK_UART_1P8_3P3 e SPI3_CS1 gy S LS sPIa Sk (24] components at the end
SPI3_SCK gaa 3 24] s
[c205 SPI3_SDI E;,’ K Ls_spia_MISO (24 of the signal.
= e SPI3_SDO [—————————>> LS_SPI3_MOS| [24]
22uF 22uF
10V 10V G35
LSIO.GPIOD.I019 fHyaa——————>> LS GPIO0_19  [24]
MCLK_IN1 oo -
L29 <>> LS_GPIO0_20 [24] PI’OJeCt

LSIO.GPI00.1020

PINX8QXGAVLFZAA

i.MX 8X SAIO, SPI1, SPI3, UART1 and GPIO

Arrow_iMX8XML_RD
Title
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USB CONTROLLERS

USB signals should be routed with 90E

Impedance

Designed by elnfochips

nfochips

‘An Arrow Company

The Solutions People

Rev
3.0

VDD_USB LDO_{PO_CAP
u31c o1uF
76 st 1 MXBOXP—USB car3 H ul USB3 $83 TX P VoG v
22uF .22uF USB_SS3_TX_P ﬁ:g c372_|[0.1uF USB3_SS3 TX N
10V [ioV Mi6 USB_SS3_TX N f
VDD_USB_SS3_LDO_1P0_CAP A19 USB3 SS3 RX P
L17 USB_SS3 RX P K 57g—USB3 553 RX N
VDD_USB_OTG_1P0 USB_SS3_RX_N i =i R10s  R110
VCC_1V8 VDD_USB_1V8_A
FB5 (T 120E M18 1 \bo_uss_1ps uss_ssa_Rext (-£13R38 9% 2K Bk
1% =
1A
= =, Li5 ADMA12C1.5CL et — e o reT s:‘; ADMA_[2C2_SCL_3V3  [16,18]
[0.22uF [0.22uF VDD_USB_3P3 e LSIO.GPIO4.1004 |-G
oV [1ov ADMA.12C1.SDA &2 >>ADMA_I2C2_SDA 3V3  [16,18]
LSIO.GPIO4.1006 [~ 2———————>>W_DISABLE GPIO3_1 [20]
s oo oe £ 1200
USB_OTG2_DN
VCC_3v3
USB OTG2 1D kF18—USB OTG2 1D
1
uss_otez_vaus (18 c USB_OTG1_VBUS
D14 R44  499E 87
| uss oGz Rext 0~ :E%m: USB OTG 1D <>>USB_OTGI_ID  [17]
aND
— uss ora1 vaus |11
uss ota1 1o k17 USB_OTG_ID
USB_OTG1_DP %@)usm DP [17] 022“; =
| USB_OTG1_DN [———< ) USBI DN [17] GND
PIVXBQXGAVLF ZAR =
GND
i.MX 8X USB PORTS
.
R28
EXT_VCC_5V0
T EXT_VCC_5V0
R77 10K fok
E‘BE :‘073 Note: USB 3.0 Downstream port speed will be devided by four due to USB HUB L
[fuF GND
10V us
= i 12 veus s DS1_DM %(» USBDN_DM1  [17)
VBUS _US DS1_DP %()) USBDN_DP1  [17]
GND
eND Upstream
USB2 DN R102 oE 58 ups o DSt R %8; USB_SSRXM_DN1  [17]
VCC 3v3 USB USB2 DP__R103 (S 57 US-op <> UsB SSRXP.DN1  [17]
USB3_SS3_RX_N C187_|[0.1uF DS1_TXM %(» USB_SSTXM_DN1 [17]
%f—l 5 DST_TXP %())usa SSTXP_DN1  [17]
4 US_TXM
o7 USB3 SS3 RX P c186 HO uF 0 o
USB3 SS3 TX N 8 VCC_3v3
USB3 553 TX P 9| US-Rxm vee ave
US_RXP DS2_DM %()) USBDN_DM2  [24]
10K DSz DP [-92——<(55usBON DP2 [24]
USB_HUB RST N _3V3 Reset
Lt U3 31 mESET DS2_RXM %x
DS2_RXP [—2—X
Lus Clock 42
FA-118T 26.0000MF12Z-AC3 DS2_TXM |—75—X
PUF CQQGH‘U}JF XTALI 55 XTL_IN DSZ_TXP 41
fov L 7 XTALO 54
= Y4 XTL_OUT
= e e )
GND €226 | 10pF ‘:f 12C / Config DS3_DM %())usetm DM3  [17]
1T 8 DS3_DP [-———KSUSBDN_DP3 (17
[16,18] ADMA_I2C2_SCL_3V3 ) 12C_CLK -
[16,18] ADMA_I2C2_SDA 3v3<K 12C_DATA
mggg 2&? MODE_SEL0] DS3_RXM %(»usa SSRXM_DN3  [17] GND
MODE_SEL(1] DS3_RXP 22— USE SSRXP DNa 17 GND
GND TP27 SUSPEND
20 DS3_TXM %Q)usa SSTXM_DN3  [17]
P2 @ 7SRRI 5| OVRCURR DS_TXP (<55 USB_SSTXP_DN3  [17)
R98 ¥ 200E 26 | RREF USB2
59| RREF_SS
P31 @ PWR_EN
VCC_tv2
DS4_DM %())LJSBDN DM4  [20]
A
Power DS4_DP <K>>USBDN_DP4  [20]
H V2 GND
FBI1 120EHUB, 1 oS4 w4
® AVDD12_1 DS4_RXP [—>—X
AVDD12 2 vee_1v2
L0z _jooos _[pao0 201 _fores | jozee _[owe Jozer past_fouse VDD 054 X [2 23
[tuF [1000pF [1000pF [1000pF [1000pF [1000pF [1000pF [1000pF  [1000pF ~[ro00pF AVDD12_4 DS4_TXP [——X
10V 16V 18V ey |16V 6V 16V 16V 16V 16V AVDD12_5
AVDD12_6 4 FB26 120E
DVDD12_1 5
DVDD12_2 7 TA Not
DVDD12_5 k. k. k. ote:
GND B vDD_EFUSE [H2 207 _[408 (400 [399 [cats [aca_[C208 _[C197 CAD
DVDD12 3 = =
73 fonF  P-IuF [TonF [22uF
Casa7 caoz  [caos Ca05  |caos 0230 ST DVbbio s RESERVED2 |22 fov v [tV fiov  frov [1OV [e3v
[case | L5002 [c404 L= _eas 431 bvopiz7 RESERVED1 =
0.1uF OnF 10nF  1onF [1onF DVDD12_8
v [tov |10V fov 10V oy VCC_3v3_Use
VCC_3v3 GND
FB27 @120!& AVDD_HUB PrOjeCt
40
2A GND GND
69 :
Sz _Joart EPAD Arrow_iMX8XML_RD
VCQ}VG - — —
LBD HUB st AVDD33 1 Title
51| AVDD33 2
414 66| AVDD33 3 USB CONTROLLERS
428 426 cazo AVDD33_4
= = Cass  |cate ca27 cazs 28 =
GND Paur “TuF BiuF 1 g — — VDD_IO GND
B3V oV AV 04uF ]10nF  [10nF TonF 3
v fov  ftov o [1ov 10V Size )
GYUSB330% GBLTXT C elnfochips#: 16_00644_03
4 PORT USB 3.0 HUB ,
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EXT_VCG_5V0

} } u42
e [16] USBDN_DM3 ¢Oy>—4 our- veusH
VIN VOUT [16] USBDN_DP3 <<, } OUT+
ILIMIT - . ¢ N -2 DN3
s DP3
EN__GND [ CAD NOTE: 90 Ohm Differential Pairs 51 aNo1
FAULT EP FB GND2 Lo
MICZ2008YNL-TR = ECMIF02-4CNIX8
Note : ILIMT is set to 1.2A  GND
GND
ug
[16] USB_SSRXP_DN3(( NP R
[16] USB_SSRXM_DN3{K IN_1_N
Place capacitors near to the connector .
[16] USB_SSTXP_DN3<K; IN.2_P g TX3. 454 |[0.1uF [
VUsB_s [16] USB_SSTXM_DN3<K IN2N= 135 cass |[o.0uF
EXT_VCC_5V0 3 Ll
S
° o 1932258-1
ECNIF04-aHSWMT0 =<
GND GND
ua4
VIN VOUT
ILMIT GND_CHASSIS
EN
FAULT EP
MIC2009YML-TR SN ¢ Note:
- GND USB signals should be routed with 90E Impedance
Note : ILIMT is set to 1.2A
VUSB_3
Place capacitors near to the connector T
EXT_VGG_5V0
USB_OTG1_VBUS ] st
116]  USBDN_DM1 ({y»—F T our-  veus |-
. S S S
Removed connection of [16]  USBDN_DP1 < ouT+ 2 DN
EN & FAULT pins — e DPT
3z CAD NOTE: 90 Ohm Differential Pairs 2 anot
1 GND2 D
VIN VOuT
LT |-2—R282 392E ECNIF02-4CNX8
5
[10] OTG_PWR_END EN ND
FAULT EP q GND GND
MIC2009YNILTR = Jio
GND
[16] USB_SSRXP_DN1 <<>>—‘3 Out 1P IN1P ; &il‘
[16] USB_SSRXM_DN1{{p———————10ut I_N IN_1I_N
- Note : ILIMT is set to 0.6A (6] uSBisSTxpiDN‘<<>>—g ouzP IN2P|E &:‘ 0455 _|[0.1uF 10V [
S -
[16]  USB_SSTXM_DN1<<; QU2 INZIN = Caso |01 10V
GND EB GND1 GND2 %L U
= = —
—loy| 1 -1
ECMFO4-4HSWMTO g| 190228
GND GND
GND
USB 2.0 MICRO-AB OTG CONNECTOR
-
.
USB_OTG1_VBUS USB_VBUS_OTG
FB35 120E
USB 3.0 TYPE A CONNECTORS
car2 Ca74 .
4.7ufs
w o
GND D
w /77
U1 S GND_CHASSIS
9 ¢ Hag. v
| ou Proj
2 — roject ; f
IN-
. i I Designed by elnfochips
GND1 i
CAD NOTE: 90 Ohm Differential Pairs 8lenpz <>>USB_OTG1ID  [16] Arrow_iMX8XML_RD
ECMF02-4CMX8 Title Nfochips | The Solutions People
‘An Arrow Company
GND
CAD NOTE: PLACE THIS ESD CLOSE TO (OTG) CONNECTOR. USB CONNECTORS
Size Infochips#: 1 44 Rev
[¢) elnfochips#: 6_00644_03 3.0
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DSI TO HDMI CONVERSION

CAD NOTE: PLACE THESE CAPACITORS AS CLOSER TO RESPECTIVE IC'S PIN

VGG 1v8
X ADV_AVDD . FB34 @1202
C470
ESS L 1A 471
EluF [1uF
10V [10uF
e Y 1o
GND GND
. ADV_A2VDD . FB29 120E | =
Fase Casa (A® GND
1
1uF [1uF
1oV
VGC_1V8 uil _ov
GND GND
VoG 1ve a % et BhG v . ADV_PVDD . FB32 120E
279 1 138 465 C464
up provision to change 12C Address & Lo 1A
. 1uF [tuF
R290 GND c5 B4 fov 10v
R_EXT AVDD —
121 DA_ADV = — —
[16] ADMA_I2C2 SDA 3V3¢(>>—P262 0E C3_SDA ES 7 soa Aavop 87 GND GND
R273 0E
" [16] ADMA_I2G2 SCL_3V33) 1203 SCL ADV__ E6 Lo ovop 1 &1 — ,ADV_DVDD _V1P2_ FB30 120E
ADV7533 PWDN [N gxgg—g ﬁ bsw ca62 1A VCC_3v3
D5 - 1uF
[15] HDMI_INT AOWFPD—ca ) T 10V 1R :EF
15]  HDMI_I2S_MCLK co rov 1oV
[15] > PVDD (54 = =L
[15] HDMI_I2S_LRCLK ~ Hp— m:gf; = T— GND GND GND
EXT_VCC_5V0 [1522] HDMI_SPDIF_DATA Syl spoiFizs vapg [B1 LA ! ! — @‘ZDE
R47 OE | HDMI 28 MCLK €2, ¢ wmoik o oier 1A
0E HDMI_I2S_LRCLK D3
R274 LRCLK - D7 R276 0E 1uF
Default HDMI Audion in SPDIF mode HDMI_DDC_SCL D1 | hocscL ~GeC |25 HDMI_CEC 1ov
HDMI_DDC_SDA D2
= ——————————————% DDCSDA
GND /\ GiD
[22] MIPI_DSI1_DATAO0_P DRX0+ ™o A6 HDMI_TMDS_TX0_M
[22] MIPI_DS1_DATAO N DRX0- xos [R5 \ HDMI_TMDS_TX0_P
[22] MIPI_DSI_DATAT_N II DRX1 X1 2‘3‘ \] 5 mﬂ 5 K "‘j
{521 MipL oS DATAS N ko o v — e
[22] MIPI_DSI{_DATA2 P gg DRX2+ Ton Al i HDMI_TMDS_TX2_P
}SS{ WP DSH DATAS N Fo) b % |-BL HDMI_TMDS TXC M
F 3| i G2 HDMI_TMDS_TXC P
{22 MIPI_DSI1_CLK_P, 5% DRXG+ TXCo
[22] MIPI_DSI1_CLK_N DRXC-
Layout: 100 Ohm Differential Pairs 82 | o Layout: 100 Ohm Differential Pairs
Eg GND2 GND6 E;
B6 GND3 GND7 Fi
7] GND4 GND8 -7
GNDS GND9
ADV7535BCBZ AL

EXT_VCC_5V0

FB33 @1205 5V_HDMI .
" cass
g
W
4 v §
Vee 3v3 3
TYPE A oo &
HDMI_TMDS TX2 P_CONN R o8
faoe HDMI_TMDS_TX2_M_CONN o P
DNP FDMI_TMDS TX1_P_CONN e
27K oo
HDMI_TMDS TX1 M_CONN flom [ oD
“lozo HDMI_TMDS TX0_P_CONN e GND
DNP HDMI_TMDS_TX0_M_CONN g
BASSs FDMI_TMDS _TXC_P_CONN e
o HOMI_TMDS TXC_M_CONN =N o
HDMI_CEC 301 0E e
Ra04 HDMI_DDC_SCL ___R302 oE > | e
HDMI_DDC_SDA _—R303 0E fson
oE HDMI_HPD o
<ol us
L Toa- R283
- 13
GRD . o 5-1903015-1
woron
47K | olo|PESD1206Q-240
oo GND_CHASSIS
[

Note: Capacitance of PESD1206Q-240 is 0.25pF
Place ESD near to the HDMI connector

HDMI TYPE A
CONNECTOR

U4z
HDMI_TMDS TX2 M 2 9 HDMI TMDS TX2 M_CONN
HDMI_TMDS TX2 P 1] In1- OUT_1- {5 HDMI TMDS TX2 P_CONN
i1+ OUT 1+
HDMI_TMDS TX1_M 5 6 HDMI_TMDS TX1_M_CONN
HDMI_TMDS TX1_P 47| In2  OUT 27— HpWI TMDS TXT P_CONN
In2+ OUT 2+
aNp1 anp2 2
SP5003-04TTG
GND GND
uds
HDMI_TMDS TX0_M 2 9 HDMIL_TMDS TX0 M _CONN
HDMI_TMDS TX0 P 1] In1- OUT1- 5 HDMI TMDS TX0 P CONN
i1+ OUT 1+
HDMI_TMDS_TXC_M 5 6 HDMI TMDS TXC_M_CONN
HDMI_TMDS TXC_P 47| In2- OUT 2 1M TMDS TXC_P_GONN
In2+ OUT 2+
3lanpt  anoz |2
SP5003-04TTG

GND GND
CAD Note: Place EMI Filter (and ESD) near to HDMI Connector
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Wi-Fi BLUETOOTH INTERFACE

vee_1ve U3k Place Resistor near to Processor
i.MX8QXP-EMMC
Q G19_Ra7 33E USDHCO_CLK
O, o [TD20 USDHCO_CVD
- R30
L1 | vbp_EmMco_ipe_aP3 EMMCO_DATAQ ig: ﬂggﬁ%g e DNP
e BATAy [E2t USDHCO_DATA: oE ace CAP & RES near to WIFI-BT Module
EMMCO DATAS | H20 USDHCO_DATAS Place it on USHHCI1_CLK line
LSIO.GPIO4.1013 DIS_WRITE_GPIO4 13 [1
LSIO.GPIO4.1014 <ETHERNET7RESET7GF‘\OA 14
LSIO.GPIO4.1015 SW_CTRL_GPIO4_15 ]
VDD_EMMCO_VSELECT_1P8_3P3 LSIO.GPIO4.1016 USER_LED1  [26]
LSIO.GPIO4.1017 lg Wi-Fi_LED_GPIO4_17 _ [26]
LSIO.GPIO4.1018 [—————))BT_LED_GPIO4_18 [26]
PINXBAXGAVLFZAA
VGC_3v3
FB:
3A Wi-Fi 1EEE 802.11 a/b/g/n/ac (single stream n)
: 4.2'( Low Energy)
0.220F
10V
V( 1V
450-0169C CC_1v8
29 USDHCO_CLK
SDIO_CLK
VCC_1ve SDIO_CMD 22 N R4
T 5 SDIO_DATA_0 USOHC!
507 VBAT SDIO_DATA 1 USDHC0 DATAZ NP
VDDIO ngg,gﬂ:i USDHCO DATAS flok
Ceo GPIO_0/ WLAN_HOST_WAKE >> WLAN_HOST_WAKE_GPIO3 23  [12]
0.220F, o WLREG_ON < WLREG_ON_GPIO3 24 [12]
Hov Ov [22] WL BT GPIO3 19¢(y>——+ GPIO_3 30
[22]  WL_BT_GPIO3_18{{)>>—7 GPIO_5 BT DEV_WAKE [z5 K BT_DEV_WAKE_GPIO3_17 [12]
*—- GPIO_4 BT_HOST WAKE |57 > BT_HOST_WAKE GPIO3 22 [12]
BT_UART_RTS [g5——————————— BT UART0_CTS [22]
BT_UART CTS 35 57 oF { BT_UARTO_RTS [22]
BT UART_TXD |33 Rsag VM0 ) BI_UARTO RX [22] vCG_1ve
Vee_ive 3v3_MoD BT_UART_RXD < BT_UARTO_TX [22]
[15] st)TRL,GPIO0,0Sééig RF_SW_CTRL 9 Rs4
[19] SW_CTRL_GPIO4_15 <<———— RF_SW_CTRL_8 8
BT_PCM_CLK iTPZE NP
R29 R33 BT_PCM_SYNC QP13
DNP BT PCM_IN P11 Rok
va BT_PCM_OUT 57 b LS
oE 0E B7_REG_ON < BTREG_ON_GPIO0_01  [15]
4 R48 19 i
VDD OuTPUT LPO_IN D2P: BTREG_ON GPIO assigned to GPIOO_01
IC50
[1000pF NGt (X
oV 2 nez (52
Tri-state GND NC3 |55
= CNOTRONRIE TR NC4 [
NG ASDR-32.768KFZ-LAT = 222229988599999 NG5 [—5—X
GND GND CO0000OOOLOOO0 NC6 [——X

CAD Note: PLace Crystal very near to the 19th pin of Module

Wi-Fi + BT MODULE
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LTE MODULE INTERFACE

VCC_3v3
VCC_3V3_PCle VCC_3V3_PCle VCC _3V3_PCle
FB22 10E
BA Cc258 C310 C309 C335 €257 [c339 |C313 |C334 IC317 C345 C252 C332
141 0.10F  [0UF  [0.uF  [04uF  [01uF [g3PF JaaPF [aapr 100uF  [100uF  [100uF  [100uF  [100uF
ov 1ov ov ov 10V 63V 6.3V 6.3V 6.3V 6.3V
10K
J6
SIM_1ve Tha4
[21] PCIE_WAKE_LTE_GPIO4_02_3V3<< WAKE# VCC_3V3 3
x| RESERVED1 GND7
2~ RESERVED2 NC1 [g— vee_3va_pele
§-| RESERVED3 USIM_VDD 262
L 0 ATad 22E UM DATA
PCle UART TX 3V3 (I A VS PATR [12 R145 22E UV CLK OAUF Thour R161
PCle UART RX 3V3 : UART_TX USIM_RST g R146 22E UM _RST 1oV 10V VCC_3V3_PCle
GND2 RESERVEDS [——X
——— fok 139
— GND R23
WAKE_HOST 3v3 171y = ] — a0 o
2§ RESERVED4 W_DISABLE# 55 W_DISABLE_GPIO3_1  [16]
53] GND3 PERSTH (5 FUNCTIONAL_RESET 3V3 ~ [21] C291 || 12PF
25| UART CTS RESERVED? [—56—X 16V 120E
3| UART_RTS GNDS 55 =
GND4 NC2 (50 LED1
GNDS 12C_SCL 33 ADMA [2C2 SCL  [14,22,24]
[21] SLEEP_CTRL_GPIO4_01< DTR 12G_SDA 35 >> ADMA_12C2_SDA  [14,22,24]
*—33¥ RESERVEDS GND10 55— <|aAn
GND6 USB_DM 35
,_3V3_ LED. WIANE LED WWAN# ; B
RESERVED8 5 OUT-  VBUS [——X
RESERVED9 OuT+ 2
NC3 IN- =3————<( USBDN_DM4  [16]
GND12 5 IN+ |—————<<>>USBDN_DP4  [16]
1 VCC_3V3_4 g | GND1 4
17758382 F GND2 1D [~
CMF02-4CNIX8

QUECTEL EC25 mini PCIE

Voo ava vee_tve
c279
u19
11 1 0.1uF
vee VL I
SIM_1v8. N 2 10V
voee PCle UART RX 3V: GND
208 327 [C326  (C325 PO TART X gvg ‘g Veet VL1 § PCle_UART_RX [22]
0.220F WAKE HOST 3V3 5 vCc2 VL2 PCle UART TX [22]
10V = vee3 Vi3 [ WAKE_HOST GPIO3 2 [15]
183 *— vcea VL4
frok .
I =
e fiok == NLSX5014MUTAG
IM_RST
RLES ; vee GND ‘; o
RST VPP [5—x ND
UIM_DATA o petect |- SIM_DETECT [15]
UM GLK | —— [T 1
I wrz H3 o
il 2 GND
i S VOLTAGE LEVEL TRANSLATOR
mer THepr = 15 6
finF 01 102 7 M7 MT8
1ov 5 MT9 MT10
GND VCC
3108 04t SIM_DETECT /
NUP4114UPXV6T1G C337
GND 1nF
10v 7 H
Place ESD close to the SIM card connector oo CHASSIS_SIMCARD cHadsts ‘smcaRD =

MICRO SIM CARD CONNECTOR
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I.MX 8X PCle, MIPI CS

U31D
PCIE_LDQ_CAP i.MX8QXP-PCIE
cos  lco2 PCIEQ_TX0_P [-Ba0x
oo i PCIE0_TXO_N [F2o—X
u! VDD_PCIE_LDO_1P0_CAP Al3
1oV PCIEO_RX0_P 75
PCIEO_RX0_N X
VCC_1V8 VDD_PCIE_1P8_A
Ef1
FB4 120E G13 , PCIE_REFCLK100M_P [——X
ces VDD_PCIE_1P8 D12 VOC_3V3_PCle
683 ez PCIE_REFCLK100M_N [—>12X _3V3.
[0220F ooy
10V oy PCIEO_PHY_PLL_REF_RETURN ¢S 15 R162
poie_Rext 12
VCG_3V: 10 flok
V3 Lsio.gPio4.i001 2 > SLEEP_CTRL_GPIO4_01  [20]
—FBS 1208 L1 { ybp_PCIE_DIG_1P8_3P3 Ls10.GPI04.1002 (AL < PCIE_WAKE_LTE_GPIO4 02 3V3  [20]
1A H10 [P
77 82 LSIO.GPI04.1000 >> FUNCTIONAL_RESET 3V3  [20]
PCIE_REF_QR F12 PCIE_REF_QR
uF  0.22uF R45
jrov PIVIX8QXGAVLFZAA
%
GND 53E H
F i. MX 8X PCle
GND
Vee_ive
Ro7  [Reo
UsiMm
i.MX8QXP-MIPI_ CSI
2K R2K
VCC_1v8
— AN2! E
MIPI_CSI0_MCLK_OUT 5 Ba1 o 3> MIPI_CSI0_MCLK_OUT  [24]
AE21 LSI0.GPI03.1008 |-ARes Y OLOCK GPIO3 8  [24)
VDD_MIPI_CSI_DIG_1Pg ==jmet LSI0.GPI03.1007 >> LS GPI03 07 [24]
196 [C195 MIPLCSI0_1200_SCL [HApas- 3> HS_MIPI_CSI0_[2C0_SCL  [24]
*—<>> Hs_MIPI_CSI0_I2C0_SDA

paer -

MIPI_CSI0_I2C0_SDA

MIP|_CSI0_CLK_P

[24)

AR21
AN21 gé

MIPI_CSI0_CLK_P

[24]

GND MIPLCSI0_CLK N MIPICSIO_CLK N [24]
vee.1ve NVCC_MIPI_CSI_DSI MIPI_CSI0_DATAQ_P :;2222 MIPI_CSI0_DATAO_P  [24]
MIPI_CSI0_DATAO_N MIPI_CSIo_DATAON  [24]
= 1208 AET7 | VDD_MIPL1P8_1 emmfpmmmd  MIPI_CSIO_DATAI_P {¢AF20 é MIPI_CSI0_DATA1 P [24]
1A 218 [C188 MIPI_CSI0_DATA1_N MIPI_CSI0_DATA1'N  [24]
BouF Jo22uF P22UF MIPI_CSI0_DATA2_P 3mgg:§§ MIPI_CSI0_DATA2_ P [24]
oV hov MIPI_CSI0_DATA2 N MIPI_CSI0_DATAZ N  [24]
MIPI_CSI0_DATAS_P :mg MIPI_CSI0_DATA3 P [24]
|__ MiPICSIo DATAS N MIPI_CSIo_DATA3 N [24]

PIVXBQXGAVLFZAA

i. MX 8X MIPI CSI

CAD Note:
MIPI CSI signals should be routed with
100E Impedance
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i. MX 8X MIPI DSI, SAl, UART

VGG 1V8

C152 189

[0.220F

NVCC_MIPI_CSI_DSI

i. MX 8X SAI1, UART

GND

i. MX 8X GPIOs, UART

[0.22uF
10v 10V
U3IN
VCC_1ve i.MX8QXP-DSI
AK20
VDD_MIPI_1P8_2 MIPI_DSI0_CLK_P AJT9 gg MIPI_DSIO_CLK_P  [24]
MIPIDSI0_CLK_N MIPI_DSIO_CLK_N  [24]
VDD_MIPI_DSI_DIG_1P8_3P3 MIPI_DSI0_DATAO_P |22 g MIPI_DSIO_DATAO P [24]
MIPI_DSIO_DATAO_N MIPI_DSIO_DATAO_N (24]
MIPIDSI0_DATAI_P [-AX18 ; MIPI_DSIO_DATA1_P  [24]
MIPI_DSI0_DATA1_N MIPI_DSIO_DATA1_N  [24]
[24]  HS_MIPI_DSI0_I2C_SCL (K- MIPI_DSI0_[2C0_SCL" AK24
[24] HS_MIPI_DSI0_I2C_SDALKD, MIPI_DSI0_2C0_SDA MIPI_DSI0_DATA2 P [-3j53 gg MIPI_DSIO_DATA2 P [24]
AD32 MIPI_DSI0_DATA2_N MIP_DSI0_DATA2_N  [24]
[19]  WL_BT_GPIO3_18 {{3>———E=z— LSIO.GPIO1.1027 AK16
[19]  WL_BT_GPIO3_19 {{>>———"=22 [SI0.GPIO1.1028 MIPI_DSI0_DATA3_P [FaJi5 g MIPI_DSI0_DATA3 P [24]
VCC_ive MIPI_DSI0_DATA3 N MIPI_DSIO_DATA3 N [24] CAD Note:
MIPI DSI signals should be routed with 100E
72 I
mpedance
MIPL_DSI1_CLK_P [-AFtE g MIPI_DSI1_CLK P [18] P
MIPI_DSI1_CLK_N MIPI_DSI1_CLK'N  [18]
2K WPl DSIt DATAD P [ARIS gg MIPIL DS DATAO P (18] Add Test points for via opening for all MIPI signals
[14,20,24] ADMA_12G2_SCL & MIPI_DSI1_I2C0_SCL MIPI_DSI1_DATAO_N MIPI_DSI1_DATAO_N  [18]
[14,20,24] ADMA _I2C2_SDAK; MIPI_DSI1_12C0_SDA ARYT
AD30 MIPI_DSI1_DATA1_P [-aN{Y g MIPI_DSI1_DATA1_P  [18]
[24]  LS_GPIO1_31 ¢(y>——— = LSIO.GPIO1.1031 MIPI_DSI1_DATA1_N MIPI_DSIH_DATA1_N (18]
[24] LS_GPI02_00 <{5>————=""* LSI0.GPI02.1000 AP14
MIPI_DSI1_DATA2_P \-aria ; MIPI_DSI1_DATA2 P [18]
MIPIDSI1_DATA2 N MIPI_DSI1_DATA2 N [18]
Swapped GPIOs & DSIl_.IZCO MIPI_DS_DATA3_P :m% gg MIPI_DSI1_DATA3 P [18]
port from Processor side |_iPI_DSI1_DATAS N MIPI_DSI1_DATA3 N  [18]
PIMX8QX6AVLFZAA
i. MX 8X MIPI DSI
VCC_1v8
U31K
i.MX8QXP-SAI&UART R2s0
VCC_1v8 VCC_1ve
ADMA.UARTO.CTS H/V\%g BT_UARTO_CTS  [19] U3ty
ADMA.UARTO.RTS f——————————"AAN————)> BT_UARTO_RTS [19] -
you AAZS, i.MX8QXP-ADC 2K
VDD_SAI_UART_1P8 3P3 empuspmm  ADMA.SAI1.RXD [~AA3H55 o TP20
C147 156 ADMA.SAIT.TXD === NANA——)) HDMI_SPDIF_DATA  [15,18] M40.12C0.SCL K LS_M4_12C0_1V8_SCL [14,24]
AA31 NP R57 OE M40.12C0.SDA V32 {OPLS_M4_12C0_1V8_SDA  [14,24]
[0.22uF ~o.22uF ADMA.UARTS.TX [—agsr—Rasg V08— PCle_UART TX [20] VDD_ADC_DIG_1P8 g M40.UARTO.RX M7z5——< 3> FTDI_M40_UARTO_RX  [23]
oV 10V ADMA.UART3.RX K PCle_UART_RX [20] M40.UARTO.TX QWQS—<(>>FTDLMA()7UART(LTX [23]
LSIO.GPIO1.1014 gy LS GPIOT 14 [24]
- b VDD_ADC 1v8 LSIO.GPIO1.1013 f=———————————<>) LS GPIO1 13 [24]
GND UARTO_TX 7:/;?2 >> BT_UARTO_TX [19] 1208 Vo8 rADC VREFH 22 VDD_ADC_1v8
UARTO_RX K BT_UARTO_RX [19] VDD_ADC_1P8
L anc_vrerL 21
1A c111  [c125 [Cc138 -
AD34 _R69 0E — — PIMX8QX6AVLFZAA
UART2 RX Fagse—roeg vV N—s=—< FTDI_UART2 RX [23]
UART2_TX ACS5 P25y (i3 > FTDI_UART2_TX [23] ‘S\Q/UF 0(')%/&‘F
PIMXBQXGAVLFZAA
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DEBUG_VCC_3V3

DEBUG UART AND USB

VeG_1v8
DEBUG_VCG_3V3 DEBUG_VCC_5V0
220
U290
—FISLERP2R 1 voc |2 DEBUG_VCC_5V0 18 (023 24 333 015 [c33s
DEBUG_VCC_5V0 I LI o 15 _[e8
2 flok DEBUG_VCC_3V3 = == —= =" =
J1uF D1UF o, TuF PAuF foue
3 4 FTC LVSHET OF R20 4708 v [tov |10 v [tov {ToV
17
NLT7SGT25DF T
1uF
rov Qe o 8 T 5
ONo= = 2 FTDIA TX
- o <
8 5 8§ & & AbBUSOIg FTDIA_RX
3V30UT 2 2 9 G G ADBUSI 5
avsout < S O ADBUS2 57X
DEBUG_VCC_5V0 16 ADBUS3 55—
T ADBUS4 23—
aneup USBDM ADBUS5 [H2—x
10V ADBUS6 [Hg—X
174 _ FTUSBDP 7| sppp ADBUS? 16X
3
ND =2
N AoBuS s FT SLEEP1# g
N FT B_DP. FTDI_RSTOUT? -
7K _USB DP_R179 15K LRSTOUTE 5 | poroiimy AoBuS DEBUG_VCC_3V3
ACBUS3 [Hg—X
#
FTDI_POR: 4 RESETH SIWUA
k 311 FTDIB_TX
43 BDBUSO |39 FTDIB_RX
1uF XTIN BDBUS 35
1oV yo~|FC7BQCCMME.0-T1 a4 BDBUS2 [H55—X
= XTOUT BDBUS3 T)(
GND BDBUS4 [—35—X
BDBUSS T(
DEBUG_VCC_5V0 BDBUS6 |35
bt .8 BDBUS7 [F2—X
*—4 eecs 5
R19, 10K DBG A 7| EESK BCBUSO [59X F7 sieepor g
EEDATA BCBUS1 - DEBUG_VCC_3V3
= BCBUS2 [55—X =
GND BCBUSS 55—
47 SiwuB
TEST 0 oo
6 g g g g PWREN# 41 PWR_EN# .TP4
N < 0000
FT2232D-REEL,,[ g lolol<!
g C=gy

UART TO USB CONVERTER

CAD NOTE: 90 Ohm Differential Pairs

DEBUG_VCG_5V0

0475890001

GND1
GND2 D
ECMF02-4CMX8

CAD NOTE: PLACE THIS ESD CLOSE TO USB CONNECTOR.

DEBUG USB CONNECTOR

DEBUG_VCC_5V0

ui7
c261 \
VIN vouT
1uF 3
1ov EN

GND NC

ADP122AUJZ-3.3-R

DEBUG_VCC_3V3

7

DEBUG 3.3V SUPPLY

DEBUG_VCC_3V3

u26
VCCA VCCB

EN
FTDIA TX 2

7
A0 B0 >)FTDI_UART2 RX  [22]
SRR S B1 KFTDI_UART2TX  [22]

GND
NLSX5012MUTA(

DEBUG_VCC_3V3

u3
VCCA VCCB
FTC LVSHFT OE 5 |
FTDIB_RX 2
FTDIB_TX

GND
NLSX5012MUTA

VCC_1v8

c22
0.1uF
10v

= GND

37| A0 BO z  FTDI_M40_UARTO_TX  [22]
Al B1 >> FTDI_M40_UARTO_RX

22)

UART VOLTAGE LEVEL TRANSLATORS
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use
% In1-  OUT 1- ?ol MIPI_CSI0_CLK N [21]
—CSIMCPCONN T 114, ouT 4+ [Le——SSMIPICSI0 CLK P [21]
— 8L MDNO CONN 8 112 oure | MIPI_CSI0_DATAO N  [21]
—CSLMDPO CONN______ 4 1\ =50 GuT2s - MIPI_CSI0_DATAOP  [21]
GND1  GND2

SP5003-04T1G

GND GND
uss
— DL GO 2 [in 1. ouT_t- |3 MIPLCSIO DATATN  [21]
— S O DT+ oUT 1+ [F2——SSMIPLCSI0 DATAI P [21]
CSI_MDN2 CONN 5 6
2 OUT 2 [FS———D)MIPI_CSI0_DATA2 N  [21]
CSLVDP2 CONN 4l in2. ouT 2+ 7l§;M\P\705\07DATA27P 21
GND1  GND2

SP5003-04TTG

GND GND
uss
CSI_MDN3 CONN 2 9 3
— A MDPS GONN——————] In_1-  OUT_1- [—g———o9MIP CSI0_DATA3 N  [21]
—CSLWDPS CONN__ 14070 Gur e ‘Ol;;ww,cswo,ommj [21]

*—{m2  ouTz Fo—x
—H iz ouT2r [

GND1  GND2 B‘AL

SP5003-04TTG

CSI0 EMI+ESD

EXPANSION CONNECTORS

J10
1 CSI_MCP_CONN
[15] HS_SPIo_MOSPYI————— é 42 MR- GONN
fom
»—15 6
[15] HS_SPIo_CS0 7 8 gg} mgzg tégm
[15] HS_SPI0_SCK 9 10 e
[15] HS_SPlo_MISO 1 i CSI MDP1_CONN
[21] MIPI_CSIO_MCLK_OUT 15 16 CST_MDN1_CONN
[21] “CLOCK_GPIO3_8 17 18 CSI MDP2 CONN
DSI_MCP_CONN 19 20 CSI_MDN2_CONN
DSI_MCN_CONN 21 22 —
23 24 CSI_MDP3 CONN
DSI_MDPO_CONN 25 26 CSI_MDN3_CONN
DSI_MDNO_CONN 2; %g
R101 0 . 8
31 32 HS_MIPI_CSI0_I2C0_SCL  [21]
Bot e o % % REAMME, mhmeshE s B
35 36 R104 OF < HS_MIPI_DSIO_I2C_SCL  [22] Us3
DSI_MDP2_CONN 37 38 ¢ <> HS_MIPLDSI0_12C_SDA  [22) DSI_MDN2 CONN 2 9
DSI_MDN2_CONN 39 40 DT MDP2 GONN ${In1- OuT 1|55 MIPI_DSI0_DATA2 N [22]
- j; jf [ :Xx In1+ OUT i+ MIPI_DSI0_DATA2 P [22]
DSI_MDP3 CONN [a VCC_1v8
DS VDN GONN 45 48 e Sne  ourefd gM\PLDS\o,DATAo,N (2]
bt prq Y SHEES In2+ OUT 2+ MIPI_DSIO_DATAO P [22]
Ri12 0E 29 50 s f1109 3
[16] USBDN_DP2 < 51 52
[16] USBDN DM2 &< B11 OE a3 54 24 GND1  GND2
55 56 [2o—X 100K SP5003-04T1G
*—g4 57 58
59|
o &0 GND GND
57779832
U39

DSI_MCN_CONN

2
In_1-  OUT 1- MIPI_DSIO_CLK_N  [22]
I ] nie ot 1s (2 MIPI_DSI0_CLK P [22]
DSI_MDN1_CONN 5 6
In2- OUT 2 MIPI_DSIO_DATAT_N  [22]
sl MOP1 CORN 0 outar [ L MIPI_DSI0_DATAT P [22]
3{enot ez |2
HIGH SPEED EXPANSION CONNECTOR oS
GND GND
U40
Lo b oo 2l ourr g IPI_DSIO_DATA3 N [22]
In_1+ OUT 1+ IPI_DSIO_DATA3 P [22]
*—21n2 oure 55—
*—In2+ OUT 2+ H—X
J8 5 .
GND1 GND2
1, ol2 SP5003-04TTG
[15] LS_EXP_UART 1.CTS ¢ 2 s s IMX8_ON_OFF_BUTTON _[10]
[15] LS_EXP_UART_1TX =5 6 PMIC_POR_B_1V8 (8,10,26] GND GND
15] LS EXP UART 1 RX & 517 8
15] LSTEXP-UART_1-RTS 21 s 5 LS_SPI3_SCK  [15]
X 11 10 [z LS_SPI3_MISO [15]
e RE 12 e LS_SPI3_CSO0_ [15]
LS EXP_12C0_SCL 151 14 LS_SPI3_MOSI [15)
oo o T 17 168 LS BXe s WS 119
TS EXP15GT S0 31 19 18 (30 LS_EXP_[25_SCLK  [15]
S 21 20 5 LS_EXP_[25_DOUT [15] +
23 22 LS_EXP_I2S DIN  [15]
[15] LS_GPIO0_29 {<; e E]
[15] LS_GPIO1_07 <K' 5125 24 % LS.GPIO1 03 [15]
[15] LS_GPIO0_20 <X 2927 26 2> LS GPIO1.31 [22]
[15] LS_GPIO1_004<’ 29 28 S LS GPI02 00 [22]
EXT_VCC_5v0 VCC_1V8 [15] LS_GPIO0_194<; g; 31 30 85 LSGPIOT 13 [22] yog 1avo
3a  [15] LS_GPIO1_ 014K 33 32 22 LS_GPIO1_14 [22] =
FB24 33E 35 |0 34 B11 >> LS_GPIO3_ 07 [21]
2628 C g A FB23 33E
FB3 3% a7, s €
MBR140SFT 3A
3A 39 | oo 10|40
9-1734516-0
NOTE: REFER GPIO TABLE TO MAP THE GPIO FROM PROCESSOR TO THE EXPANSION CONNECTOR.
14,2022] ADMA_I2C2_SCL £234 OF LS EXP 1201 SCL
[1422] LS_M4_12C0_1V8_SCL B OF LS EXP 1200 SCL [[‘420 22]] ADMA 1202 SDA & R232 OE LS EXP 12G1 SDA
[1422] LS Mé_12C0_1V8_SDAK R235 OE LS EXP_12C0_SDA k 122

LOW SPEED EXPANSION CONNECTOR
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MISCELLANEOUS

MOUNTING HOLES

MH3 MH6 MH5 MH4. MH1 MH2 L
MTG1 MTG1 MTG1 MTG1 MTG1 MTG1
GND GND GND GND GND GND

SHIELD CLIPS .

CuPe___S1001-46R CLIP1___ $1001-46R CLIP7 __S1001-46R CLIP3 __ S1001-46R
g e, g2 @ae, a0
o o T « o -

- o) - @

CLIP8 51001-46R

@R cnm| @8

2
7 ) Ao o

GND GND GND GND

- - CLIP5 51001-46R
CLIFE S100146R 51001-46R CLIP4. 51001-46R
o

T8
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RESET SCHEME AND LEDs

4X GREEN LEDs

Arrow_iMX8XM

L_RD

Title

RESET Scheme and LEDs

BLUE LED o S
2
vee_3v3
e LED2 =
R R307, 120E GND Voo avs
[19] BT_LED_GPIO4_1 R113 OE 1 BLUE LED6
QTLP601CEBTR 3 1 "R 2 120E
2
[15] USER LED2Y)— P27 A A0E 11
FIX3014RTF — QTLP601C4TR
aND 2
FIX30TARTF lj
GND
VG 33
us2
LEDS
YELLOW LED - R
[15] USER LEDS)— P28 A A0 1|
QTLP601C4TR
2
£
FIX30TARTF 0
GND
[19] WiFi LED GPIO4 173y P284 A AA0E 1|
s VCG_3v3
FIX30T4RTF LED4
3 1 "R 2 120E
[12] USER LED4 Yy— P28 A AA0E 1}
QTLP601C4TR
2
FIX30TARTF lj
GND
SPI-NOR RESET
VCC_SNVS B¥wrays—on VCC_SCU_1v8
VCC_SCU_1v8
Manual WDOG & Reset 137
VCC_SCU_1vs VCC_SCU_1V8
Two sources: U4 VCC_SCU_1v8
Pushbutton & JTAG floK 5
NG vee uts
[10] JTAGPORB V8 S Aot -2 FORCE WDOG RST B 1v8 2 A~l>0—v 4 1 .
swe 3 3 4
At 1 B1 3] 1 GND 10] SCU_WDOG_OUD>— B Y F———>)>PMIC_WDOG_IN  [8]
MR vss NG75204P5X 2 oK
A2 B2 (C241 GND [8.10,24] PMIC_POR B_1V8 )
EVP-AA802Q D' DNiTiHuF ADMB6315-26D3ARTZR. L NL17SG32P5T5G FORCE WDOG RST B 1vs _ R63 0E 5> POR_B_1V8 [12]
= 10V GND = DNP
%}_ - = GRD 4AUP1G08GS, 132
GND Forces WDOG Event GND GND
GND
2.63V Threshold
210 ms delay RESET HEME
Open-Drain RST output
Internal 100k Pullup on MR input
Idd = 10 uA max -
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RIVISION HISTORY 1

PCB REV

SCH REV

CHANGE DESCRIPTION

DATE

AUTHOR

1.0

0.1

Initial draft version created for internal review

19/07/2018

elnfochips

0.2

DRC error generated and corrected

Net name duplication removed

TVS diode added at Swtich-3 for protection

Series termination provision added on clock signals

Pull up provision removed for SD card signals

2.2K pull up replaced for all 12C going to expansion connector

Voltage input changed to 1.8V for Ethernet section of processor

Pull up provision removed for SD card signals

Block diagram replaced with version 0.7

PMIC replaced with tow LTM4643 devices

ADM1266 power sequencer and monitor added

Power supply rail name changed at entire design as per new power scheme
USB 3.0 HUB replaced with Cypress part CYUSB3304-68LTXI

SPI is replaced with 12C for USB HUB and 12C table updated accordingly
GPIO4_0 used for communication between processor and ADM1266

Arrow Approved Power Scheme added

DSI to HDMI chip is replaced with LVDS to HDMI chip so that blind burried vias will not be required in layout
Processor symbol updated with LVDS instead of DSI port

Review comment number 80 to 128 of Design review tracker implemented
Reverse protection diode for 12V mezzanine supply added

27MHz crystal added for LVDS to HDMI converter

Level translator added for communication between processor and ADM1266

01/08/2018

elnfochips

0.3

R7696 pull down added at HPD pin of HDMI

USB_OTG2_ID pin grounded as per unused pin recommendation from processor Hardware guideline
PMIC_POR_B_3V3 added at U241 and ON_OFF_SWITCH_3V3 provided to directly at the gate of U238
C7875 is made DNP and will be mounted if any issue in programming of ADM1266

R7698 and R7699 added at processor side ADM_I2C

As per Linaro comment, ADM_I2C pull up supply changed to AVDD_CAP instead of VCC_SCU_1V8
Pull up supply for U240 and U241 changed to AVDD_CAP

Pull up provision and series resistor at enable pin location shifted near switcher

As per ADI comment, C1792 value changed to 2.2pF instead of 2.2nF

As per ADI comment, C7931 updated to 10uF and C7988 0.1uF added

As per ADI comment, R7630 and R7634 swapped

As per ADI comment, 100pF capacitors added between output and FB pin of LTM4643

As per ADI comment, Supply rail use case note added

Test point TP111 for ground added and voltage level added in power net names

R7588 mounted for POR, R7700 provision added

03/08/2018

elnfochips
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RIVISION HISTORY 2

PCB REV| SCH REV CHANGE DESCRIPTION DATE AUTHOR
0.4 Debug LED indication from page 25 removed (D10,D11,D28,D29) 13/08/2018 elnfochips
1.0 Cover page modified for revision and I12C table updated with part name instead of part number
At GPIO table, GPIO with 3.3V level highlighted in Bold text
Mode pin pull down provision added at U227 and U228
C9796 added for more filtering and proper current sensing
U16 and U243 added for 12C level translator
ESD added on JTAG connector and U227, U228, U203, U229 symbol updated
Net name updated for CSI signals at page 24
10K Pull up added at ADMA_I2C2_SCL_3V3, Duplicate pull up at ADMA_I2C2_SCL removed
L11 power changed to 3.3V for GPIO, one level translator from page 8 removed
Security IC U244 added, 12C table updated accordingly
As per 96boards recommendation, FAN connector J5018 added
Six mounting holes added instead of four
GPIO location updated at processor pin no D10,H10 and A11
ADI comments(8 August) implemented, Level translators updated with new parts
Cypress Comments (9 August) implemented - Decoupling cap added and crystal changed
FB1712 removed as not required
As per ADI comment, Inductor L34 value and related component values are changed
0.5 Cypress Review comment(14Aug) implemented, GPIO table updated 20/09/2018 elnfochips

Chassis ground seperated for each Metal connector, FAN connector part changed and MOSFET added
ADP2386 regulator updated as per desing fille calculator provided by ADI
12C level translator and GPIO level tranlator removed and 3.3V level signals from porcessor used
ITE comments for LVDS to HDMI section implemented, J5.11 and J5.13 UART removed
ADP2386 ground separated for AGND and DGND as per ADI comment, 12pF at Y6 added'
SW_CTRL_GPIO4_15 added at page number 20 for firmware control, ETH LED indication logic changed
GPIO3_08 used for extra clock on high speed connector, U13.p1 pin maded NC
DSI to HDMI chip replaced at LVDS to HDMI section, More capacitors at DMIC supply added at page 16
VDD_A35 and VDD_GPU decoupling cap added as per MEK design, USB Mirco-AB connector part changed
R249 made DNP, Crystal Y7 added and CTS of module is grounded as per LSR comment
Connector J13 part number and symbol updated, R7795 added, J1001 part number changed
USB port connection swapped for easy layout, shield clips added, OTG power added through Q18 and Q19
One more DMIC added at ESAI port as SAI2 and SAI3 ports is not confirmed for clock generation
U40 part changed, All DMIC connection changed to ESAI port, Shield clip10,12 and 14 removed
R317 and R318 position changed, R327 and TP42 added, 33pF added on SIM lines,U11 symbol changed

0.6 USB Switch protection provision from HUB added, J17,U47,U54 symbol updated, SS cap location changed| 04/10/2018 elnfochips
Grounding scheme at ADP5023 and LTM4643 changed, R325,R326 added, U40 nets changed, R187 mounted
R100,R198,R199,R202,R203 value changed, DSI0 ESD connection changed, EMI filter on HDMI added

1.0 Gerber released to the fabricator 04/10/2018 elnfochips
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RIVISION HISTORY 3

PCB REV

SCH REV

CHANGE DESCRIPTION

DATE

AUTHOR

2.0

2.0

USB HUB resistor R24 made DNP and R148 mounted

SD Card Detection logic corrected, Pulled down CD pin and Pulled up SWB

FAN Drain and Source pin swaped

MIC signal DMIC1_I2S_WS swapped to FSR of processor, TP49 added for FST

Added PMIC in schematic. Level translators, ON/OFF Transistor (U55) & associated resistors removed
Replaced QUAD NOR to OCTAL NOR and corrected Processor side pins nets to get Data4 to Data7 lines
Removed SD_SELECT MOSFET due to addition of PMIC

Assigned new location to 5 GPIOs

Added 12 to 5V and 5V to 1.2V,3.3V Power converter section

Updated GPIO details in Processor Symbol and match with the net name

Make JTAG to be DNP

Updated necessary correction for UART, Assigned full UART to BT.

USB ILIMIT: R125, R128 removed, added Pull-ups to /FAULT pins

12S interface provision added for HDMI Audio

EN & FAULT connection is removed for OTG ILIMIT IC

GPIO tables are updated

Removed R3588, R3587 & R129 pull-ups of USB ILIMIT USB_FAULT

Used 0603 package resistors for R355 and R356, Removed R37, C33, R117

Changed R32 package from 0201 to 0402

20/12/2018

elnfochips

Placed capacitors at SDIO clock of WIFI-BT & SD Card
Added 50 Ohm series termination for Ethernet MDC/MDIO signals

08/01/2019

elnfochips

R3584 changed to 100K & R74 changed to 4.7K

FAN Supply changed from EXT_VCC_5V0 to VCC_EXT_5V0 and placed FAN to next page
Changed USB OTG shield name

Removed connection between USBHUB & ILIMIT ICs & assigned TPs at Hub side

Removed senseing signals form USB ILIMIT & pulled /FAULT up. EN connected directly to 5V
Changes from Alpha to Beta are highlighted with Green color in GPIO table

Value changed for R297 to have correct input low voltage limit

Added pull-up at PD of ADV7535 IC

Updated R/C values in Buck Regulator as per sheet shared by ADI

11/01/2019

elnfochips

Added SPI NOR 33E series termination resistors as per Sl simulation

Updated MIC series termination resistor values to 49E as per datasheet

Comboned Shiled GND of All High-speed Connectors Part Number of D13 updated.
Updated PMIC LDO output caps from 2.2uF to 4.7uF as per comments form NXP

25/01/2019

elnfochips
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RIVISION HISTORY 4

PCB REV

SCH REV

CHANGE DESCRIPTION

DATE

AUTHOR

3.0

3.0

Change R39 to 2.2K ohm and R268 to 120 ohm to have higher current to SD card
FAN resistor R31 made DNP, R42 made populated

Snubber provisions of ADI regulators U16 and U21 are placed before inductors

Ethernet RXC/TXC series terminations R40, R9 =50E & Made C51 and C52 DNP.
Need to place C51 near PHY as per tuning in EDVT, Prescan resulits.

SD card RESET pin is utilised with Reset logic as per MEK.
Changed GPIO BTREG_ON_GPIO4_19 to BTREG_ON_GPIO0_01 due to SD CARD RESET pin used
Removed TP18 from ESAI and free the GPIO for BTREG

Changed SD card clock R35 to 33E as per EDVT, Prescan Results
Added snubbers for PMIC supplies DDRIO_1V1 & VCC_1V8

05/04/2019

elnfochips
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