FSSMBB 1.10

F&S SMARC V2.11 Base Board

Title

02) Board Connector (1)
03) Board Connector (2)
04) Board Connector (3)
05) Power Supply
06) UART & CAN
07 mPCle, SIM, uSD Card

09) USB 3.0
10) Ethernet
11 LVDS & Backlight

HDMI

PCB1

FSSMBB_V1.

LBL1

MACLABEL

13) Camera
14) Audio, F. Con, Misc.

01)
)
)
)
)
|
g USB 2.0
)
)
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g
15) Power Flow Chart

REF Points TOP REF Points BOT Mounting Holes Base Board

AAREF1 AAREF2 AAREF3 AAREF4 H1 H2
>~ >~ >~ >~
Fiducial mm Fiducial 1mm Fiducial 1mm Fiducial 1mm (3.2/6.0)mm (3.2/6.0)1
10
AAREF5 AAREF6 AAREF7 AAREF8 H3 H4
>~ >~ >~ >~
Fiducial 1mm Fiducial 1mm Fiducial 1mm Fiducial 1mm (3.2/6.0)mm (3.2/6.0)mm

Ox blue

Spacer SMARC Module

MECH1
1nF.

M2.5/2.7

MECH3
c3

M2.5/2.7

MECH2

M2.5/2.7

MECH4
C4

M2.5/2.7

1nF.

Revision History

Rev.

Date

By

Description

1.10

26.08.2024

M. Schulz

remove UART_AB_STAT signal with option R5
remove PU at 12C_GP R3, R4

remove PU at 12C_LCD R10, R11

remove VIN_PWR_BAD# option R19 with PU R14
remove UVLO, OVLO at U5 R24, R28, R29

change UVLO, OVLO at U4 to correct values

remove CARRIER_PWR_ON option R22

remove CARRIER_STBY# options R39, R36

remove CARRIER_STBY# PUs R26, R30, R33

add CARRIER_STBY# to U19

change all 220nF to 100nF

remove bridge for CAN signals R46, R47

add/change capacity at mPCle 3V3

change C43, C44 to OR

remove option to connect SD-CD with SD_PWR_EN R57, R59
remove PU at SD_CD# R63

remove all PCMF3USB3S and rplace with singl TVS and CMCs
remove all ferrite beads

remove load switches at USB1 & USB5

add/change capacity at all USB_VBUS

change ILIM values at U14, U18, U19

change U20 to MIC94042YFL with 1A fuse

remove J16

change pinning of J18

add TVS diode to all supply pins aof connectors with ESD protection
change CAMO connector to SFW15R-1

remove CMCs at CAMO, CAM1 connector

remove 128 bridge over the ausio codec R104 to R107
change C73, C74 to 10uF

change HDMI_HDP voltage divider

exchange DP and DN signals at CAM0, CAM1

add PU to LCDO_IURQ_3V3, LCDO_RST_3V3
exchange i2S SDOUT, SDIN at audio codec U26
remove R122, R124 at U11

remove R2 and connect H3 direct to SHIELD

12C adresses

12C_GP

1V8

AU_CODEC

0x0A

12C_PM

1V8

12C_HDMI

1v8/5V0

12C_LCD

1v8/3V3

12C_CAMO

1V8

12C_CAM1

1V8

GND Measuring Points

TP23
TP20
TP21

TP22
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SMARC 2.1.1 MXM3

J1A
POWER & GND v HoD. N
P14
E GND_1 VDD_IN_1 (5 1; T
7o | GND_2 VDD_IN_2 (5149
b1e | GND_3 VDD_IN_3 |5150
bia | GND_4 VDD_IN_4 [~5yay
pas | GND_5 VDD_IN5 [~pyay—
Pag | GND_6 VDD_IN_6 [~pyas—
pa7 | GND_7 VDD_IN_7 [~pyag
P50 | GND_8 VDD_IN_8 [~pyas
pag | GND_9 VDD_IN_9 [~pyag—
pag | GND_10 VDD_IN_10 [~
peg | GND_11 150
P79 | GND_12 VIN_PWR_BAD# [—————————<<_]  VIN_PWR_BAD#
pgo | GND_13
pas | GND_14
pes_| SND-1° V_3V0_RTC
P )
332, GND_17 voo_prc [S147 T
po7 | GND_18
p100 | GND_19
B103 | GND_20
B120 | GND_21
P1a3 | GND_22
P14 | GND_23
3 | GND_24 r S156
570 | GND_25 BATLOW# > ———< <] BATLOW#
513 | GND. 26 P128
76 | GND_27 POWER BTN# [—————<C<_] POWER BTN#
525 | GND._28 Z P27
534 | GND_29 RESET_IN# [~ ———< ] RESET_IN#
S47 | GND_30 S152
367 | GND_31 CHARGER_PRSNT# (313 CHARGER_PRSNT#
S84 | GND_32 CHARGING# CHARGING#
s67_| GND_33 s157
570 | GND_34 TEST# [ <] TEST#
s73 | GND_35 P1
—sgo | GND_36 SMB_ALERT# < <] SMB_ALERT#
I S83 | GND_37
' Sg6 | GND_38
' S89 | GND_39
[ Sop | GND 40 r 5153
701 | GND_41 CARRIER STBY# |~g154 CARRIER_STBY#
GND_42 CARRIER_PWR_ON CARRIER_PWR_ON
9| GND_43 P126
4| GND_44 E RESET OUT# [————— > >  RESET_OUT#
30 | GND_45 P122
36 | GND_46 12C_PM_DAT |~ 5157 12C_PM_SDA
23| GND_47 12C_PM_CK 12C_PM_SCL
58| GND_48 —
GND_49
SMARC 2.1.1 MXM3
J1B
SYS CTRL
BOOT_SELO# E] 33 BOOT_SELO#
©  BOOT_SEL1# [pios BOOT_SEL1#
| BOOT SEL2# BOOT_SEL2#
FORGE_RECOV# 15 FORCE_RECOV#
g sLeepy [-S149 SLEEP#
Lips [-S148 LID#
L=
E WOT_TIME_OUT# o4 < WDT_TIME_OUT#
RSVD_1 %x
RSVD_2 [~p75 %
RSVD_3 [~

14
14
14
14
14
14

14

25
5

14

14
14

14
14

14

14

14

14

J1C

IO (Part 1)

12C_GP_DAT
12C_GP_CK

GPIO

GPIO5 / PWM_OUT
GPIO6 / TACHIN
GPIO7

GPIO8

GPIO9

GPIO10

GPIO11

GPIO12

GPIO13

SERO0/1/2/3
SERO_RX
SERO_TX
SERO_RTS#
SERO_CTS#

SER1_RX
SER1_TX

SER2_RX
SER2_TX
SER2_RTS#
SER2_CTS#

SER3_RX
SER3_TX
SDIO

SDIO_DO
SDIO_D1
SDIO_D2
SDIO_D3

SDIO_CK
SDIO_CMD

SDIO_WP
SDIO_CD#

SDIO_PWR_EN

SPI / QSPI / eSPI

SPI0_CS0#
SPI0_CS1#

SPI0_CK

SPI0_DO

SPI0_DIN

ESPI_CSO0# / QSPI_CS0# / SPI1_CS0#
ESPI_CS1#/ QSPI_CS1#/ SPI1_CS1#
ESPI_CK/QSPI_CK/ SPI1_CK
ESPI_IO_0/QSPI_IO_0/SPI1_DO
ESPI_IO_1/QSPI_IO_1/SPI1_DIN
ESPI_IO_2/QSPI_IO_2
ESPI_IO_3/QSPI_IO_3
ESPI_RESET#

ESPI_ALERTO#
ESPI_ALERT1#

SMARC 2.1.1 MXM3

gzg 12C_GP_SDA 714
12C_GP_SCL 714
P
5114 GPIO5 14
P GPIO6 14
P116 GPIO7 14
L GPIO8 14 V_1V8_STBY V_3V3_STBY
P GPIO9 14
5 GPIO10 14
= GPIO11 14
3 GPIOT12 4 ce c7
GPIO13 4 Toon] 1 ToonE
- vecavees 1
*s—ggmx—gg e S ;);s 51 A1 B1 ;0 SER0_TX_3V3 6
[ P131 — SERO_RTS. CTS 4 A2 B2 [g SERO_RTS_3V3 6
P SERO_CTS. A3 B3 SER0_CTS_3V3 6
s = = A4 Ba -~ SERO_RX_3V3 6
SER1_RX
E}gi SERT_TX 20 anp 8
TXBO104RUT
| P137 SER2_RX V_1v8_STBY V_3V3_STBY
| P136 TX
P138 RIS
| P139  CTS c75 c76
Em SER3_RX 14 100nH , u28 » 100nF
SER3_TX 14 VCCAVCCB
51 A1 B1 ;0 SER1_RX_3V3 6
P39 1 A2 B2 SER1_TX_3V3 6
Pad SDIO_DO 7 25  CARRIER_STBY# A3 B3 CARRIER_STBY#_3V3 6
P41 SDIO_D1 7 O v B4 L
P42 SDIO_D2 7 12 .
SDIO_D3 7 OE  GND
Egi SDIO_GLK 7 TXBO104RUT l
SDIO_CMD 7
Egg SDIO_WP 7
SDIO_CD# 7
V_1v8_STBY V_3V3_STBY
W—ED SDIO_PWR_EN 7
c8 c9
Eg? — 1 100nA ; u2 y 100nF
SPI0_CS1# 14 VCCAVCCB
FP 3> spoow 14 51 A1 B1 ;0 SER2_RX_3V3 6
P46 A2 B2 SER2_TX_3V3 6
Pas SPI0_MOSI 14 A3 B3 SER2_RTS_3V3 6
:E% SPI0_MISO 14 A4 B4 7] SER2 CTS 3v3 OTP1
£s4 SPI1_CSO 14 o amo
_ #
- S— D 1 TR o
Pss—[D SPI1_CLK 14
Egs SPI1_MOSI 14
536 SPI1_MISO 14
S57 %
220
S58
R
2
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J1D
I0 (Part 2)
PCI Express A/B/C/D
(SERDESO0/1)

PCIE_A_RX+ PCle_A_RX_P 7
PCIE_A_RX- PCle_A_RX_N 7
PCIE_A_TX+ PCle_A_TX_P 7
PCIE_A_TX- PCle_A_TX_N 7
PCIE_A_REFCK+ PCle_A_CLK_P 7
PCIE_A_REFCK- PCle_A_CLK_N 7
PCIE_A_RST# E;g PCle_A_RST# 7
PCIE_A_CKREQ# PCle_A_CLKREQ# 7

PCIE_B RX+ [ggg %
PCIE_B_RX- g0 %
PCIE B TX+ [~gg1 X

PCIE_B_TX- [~gg4 %
PCIE_B_REFCK+ W(
PCIE_B_REFCK- [~

PCIE_B_RST# [~pry %
PCIE_B_CKREQ# [~ X

PCIE_C_RX+/ SERDES_1_RX+ [~g7g
PCIE_C_RX-/ SERDES_i_RX- [~ggy %
PCIE_C TX+/ SERDES_1_TX+ [~ggp X
PCIE_C_TX-/ SERDES 1_TX- [~pgg <
PCIE_C_REFCK+ [pgq %
PCIE_C_REFCK- [~ X

E PCIE_C_RST# [-277x

PCIE_D_RX+/ SERDES_0_RX+ [~g35 %
PCIE_D_RX-/ SERDES_0_RX- g9
PCIE_D_TX+/ SERDES 0 T
PCIE_D_TX- / SERDES_0_TX- [—>"X

PCIE_WAKE#

o MDIO_DAT W(
d MDIO_CLK =X

{7

SATA

SATA RX+ [~pag %
SATA_RX- [pag <
SATA TX+ [pgg %
SATA TX- [~ X

<X] PCle WAKE# 7

E SATA_ACT# |54
CANO/1
P144 CANO_RX
. CANO_RX B3 CANO_TX
S CANO_TX ~py46 CANT_RX
- CAN1_RX B3 CANT _TX
CANT_TX =
SMARC 2.1.1 MXM3
V_1Vg_STBY V_3V3_STBY
ct1o et
100nF 100nF
u3
- vecavees 1
CAND TX
CANO_RX 3| Al B1 ;0
CANT_TX 4| A2 B2 g
CANT_RX A3 B3 7
A4 B4
12 6

OE  GND
TXBO104RUT 1

CANO_TX_3V3
CANO_RX_3V3
CAN1_TX_3V3
CAN1_RX_3V3

JIE

I0 (Part 3)
USB0/1/2/3/4/5
USBO+ Eg? USB0_D_P 8
USBO- USBO_D_N 8 USBO VBUS
E USBO_VBUS_DET 88 T
usBo_oTG_ID P84 <X usBo_D 8
[ USBO_EN_OC# PGZ—<§> USBO_EN_OC# 8
USB1+ Egg USB1_D_P 8
USB1- USB1 D N 8
[ USB1_EN_OG# [797x
P69
USB2+ [p7, USB2 D_P 9
USB2- (574 USB2 D_N 9
USB2_SSRX+ (g7 USB2_RX_P 9
USB2_SSRX- (g7 USB2_RX_N 9
USB2_SSTX+ |57 USB2_TX P 9
USB2_SSTX- USB2_TX N 9
[ UsB2_EN_oC# |71 <¥>  UsSB2 EN OCH 9
USB3+ USB3 D_P 9
USB3- USB3 D_N 9
USB3_SSRX+ USB3_RX_P 9
USB3_SSRX- USB3_RX_N 9
USB3_SSTX+ USB3_TX_P 9
USB3_SSTX- USB3_TX_N 9 USB3_VBUS
E USB3_VBUS_DET 5% T
S104
USB3_OTG_ID <X usB3D 14
[ USB3_EN_OC# P74 <> USB3 EN OC# 9
USB4+ ggg USB4 D_P 7
USB4- USB4 D N 7
[ UsB4_EN_OC# |78 <&>  USB4 EN OC# 14
USB5+ ggg USB5_D_P 8
USBS- USB5 D_N 8
[ USB5_EN_OG# [-555x
Ethernet0/1
P
GBEO_MDI0+ 7,23 GBEO_MDI0_P 10
GBEO_MDIO- p57 GBEO_MDIO_N 10
GBEO_MDH+ [pog GBEO_MDI1_P 10
GBEO_MDI1- ~p54 GBEO_MDI1_N 10
GBEO_MDI2+ (g GBEO_MDI2_P 10
GBEO_MDI2- 550 GBEO_MDI2_N 10
GBEO_MDI3+ [p1g GBEO_MDI3_P 10
GBEO_MDI3- GBEO_MDI3_N 10 GBEO CTREFF
GBEO_CTREF J;gs T
GBEO_SDP [~pyq GBEO_SDP 14
GBEO_LINK100# b5y GBEO_LINK100# 10
GBEO_LINK1000# [~ p55 GBEO_LINK1000# 10
GBEO_LINK_ACT# GBEO_LINK_ACT# 10
GBE1_MDIO+ 2}; GBE1_MDI0_P 10
GBET_MDIO- 550 GBE1_MDIO_N 10
GBE1_MDI+ (857 GBE1_MDI1_P 10
GBET_MDI1- ~g53 GBE1_MDI1_N 10
GBE1_MDI2+ g5z GBE1_MDI2_P 10
GBET_MDI2- 55 GBE1_MDI2_N 10
GBE1_MDI3+ (857 GBE1_MDI3_P 10
GBE1_MDI3- GBE1_MDI3_N 10 GBEY CTREFF
GBE1_CTREF §§“ T
GBE1_SDP [~g7g GBE1_SDP 14
GBE1_LINK100# (gpp GBE1_LINK100# 10
GBE1_LINK1000# |35 GBE1_LINK1000# 10
GBE1_LINK_ACT# GBE1_LINK_ACT# 10
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JIF

IO (Part 4)

LVDSO0/1 / eDPO/1 / DSIO/1

LVDSO0_0+ / eDPO_TXO0+ / DSIO_DO0+
LVDSO0_0- / eDPO_TXO0- / DSI0O_DO-
LVDSO0_1+/eDPO_TX1+/DSIO_D1+
LVDSO0_1-/eDP0_TX1-/DSI0_D1-
LVDSO0_2+ / eDPO_TX2+ / DSI0_D2+
LVDSO0_2- / eDPO_TX2- / DSI0_D2-
LVDSO0_3+/ eDPO_TX3+ / DSI0_D3+
LVDSO0_3- / eDP0_TX3- / DSI0_D3-
LVDS0_CK+ / eDPO_AUX+ / DSIO_CLK+
LVDS0_CK- / eDPO_AUX- / DSI0_CLK-

LCDO_VDD_EN

LCDO_BKLT_EN

- LCDO_BKLT_PWM
eDP0_HPD / DSI0_TE

LVDS1_0+/eDP1_TX0+/ DSI1_DO0+

LVDS1_0-/ eDP1_TX0- / DSI1_DO-

LVDS1_1+/eDP1_TX1+/DSI1_D1+

LVDS1_1-/eDP1_TX1-/DSI1_D1-

LVDS1_2+/eDP1_TX2+/DSI1_D2+

LVDS1_2-/eDP1_TX2- / DSI1_D2-

LVDS1_3+/eDP1_TX3+/DSI1_D3+

LVDS1_3-/eDP1_TX3-/DSI1_D3-
LVDS1_CK+ / eDP1_AUX+ / DSI1_CLK+

LVDS1_CK-/ eDP1_AUX- / DSI1_CLK-

LCD1_VDD_EN

2 LCD1_BKLT_EN
- LCD1_BKLT_PWM
eDP1_HPD / DSH_TE

HDMI / DP1

HDMI_DO+ / DP1_LANE2+
HDMI_DO- / DP1_LANE2-
HDMI_D1+/ DP1_LANE1+
HDMI_D1-/ DP1_LANE1-
HDMI_D2+ / DP1_LANEO+

HDMI_D2- / DP1_LANEO-

HDMI_CK+ / DP1_LANE3+

HDMI_CK- / DP1_LANE3-

HDMI_CTRL_DAT / DP1_AUX-

HDMI_CTRL_CK / DP1_AUX+

HDMI_HPD / DP1_HPD
DP1_AUX_SEL

DPO

DPO_LANEO+
DPO_LANEO-
DPO_LANET+
DPO_LANE1-
DPO_LANE2+
DPO_LANE2-
DPO_LANE3+
DPO_LANE3-

DPO_AUX+

DPO_AUX-

DPO_HPD
DPO_AUX_SEL

12C_LCD_CK

12C_LCD_DAT

SMARC 2.1.1 MXM3

LVDS0_DO_P 11
LVDS0_DO_N 11
LVDS0_D1_P 11
LVDS0_D1 N " V_1v8_STBY V_3V3_STBY
LVDS0_D2_P 11 V88 Sves
LVDS0_D2_N 11
LVDS0_D3_P 11
LVDS0_D3 N 11 055
LVDS0_CLK_P 11
LVDSO_CLK N 11 100nf A
VCCAVCCB
LCDO_VDD_EN | cpo fRQ 2|,
[GDO RST A1 Bl 4 LCDO_IRQ_3V3
= A2 B2 LCDO_RST_3V3
2 GPIO13 A3 B3 GPIOT3_3V3
2 GPIO12 A4 B4 GPIO12_3V3
LVDS1_D0_P 12 6
LVDS1_DO_N 11 OE  GND
LVDS1_D1_P 11
LVDS1 DN i TXBO104RUT
LVDS1_D2_P 11
LVDS1_D2_N 11
LVDS1_D3_P 11
LVDS1_D3_N 11
LVDS1_CLK_P 11
LVDS1_CLK_N 11
LCD1_BKLT_EN 11
LCD1_BKLT_PWM 11
HDMI_DO_P 12
HDMI_DO_N 12 v _1vg_sTBY V_5V0_STBY
HDMI_D1_P 12 V88 SVOS
HDMI_D1_N 12
HDMI_D2_P 12
HDMI_D2_N 12 ?fz ?kgz
HDMI_CLK_P 12
HDMI_CLK_N 12
12C_HDMI_SDA
T <E>  12C_HDMI_SDA_5V0 12
HDMI_HPD 12 a %
SSM3K37ES] |
55‘, a {>~>  12C_HDMI_SCL_5V0 12
Q2
SSM3K37FS
V_1v8_STBY
V_LCD_3V3
R12 1R13
2k2 | |22
139 12C_LCD_SCL o[ a
o 156 TD SBA 5 {>> 12C_LCD_SCL 3v3 11,14
Qs o
SSM3K37ES] |
55‘, a <¥>  12C_LCD_SDA 3V3 11,14
Q4
SSM3K37FS

J1G
IO (Part 5)
MIPI CSIO/1
CSI0_RX0+ CSl0_Do_P 13
CSI0_RXO0- [~a14 CSI0_DO_N 13
CSI0_RX1+ cslo_D1_P 13
CSI0_RX1- CSI0_D1_N 13
©  CSI0_TX+/12C_CAMO_CK 2; 12C_CAMO_SCL 13
' CSI0_TX-/[2C_CAMO_DAT 12C_CAMO_SDA 13
CSI0_CK+ gg CSI0_CLK_P 13
CSI0_CK- CSI0_CLK_N 13
CAMO_PWR# / GPIOO E] ?8 CAMO_PWR# 13
] CAMO_RST# / GPIO2 CAMO_RST# 13
P
BN a8
11_RX0- (5 DO |
S .
11_RX1- (5 D1
CSH_RX2+ p1g csli_D2_P 13
CSI1_RX2- [p CSl1 D2 N 13
CSH_RX3+ [p Csl1_D3_P 13
CSI1_RX3- CSI1_D3 N 13
CSI_TX+ / 12C_CAM1_CK 2; 12C_CAM1_SCL 13
CSI1_TX-/ [2C_CAM1_DAT 12C_CAM1_SDA 13
CSIH_CK+ Ei CSl1_CLK_P 13
CSI_CK- CSI1_CLK_N 13
[ P109
CAM1_PWR#/GPIO1 533 —apss—————1>_>  CAMI_PWR# 13
CAMT_RST#/ GPIOS |F111—GPIo3 o3t
CAM_MCK SG—T—ED CAM_MCK 13
- TP32
. Audio O
1250_SDIN 223, 12S0_SDIN 14
1280_SDOUT 845 12S0_SDOUT 14
1250_CK 12S0_CLK 14
B 12S0_LRCK sag—<§> 12S0_LRCLK 14
AUDIO_MCK SSB—ED AU_MCLK 14
HDA_SDI / [282_SDIN ggf 12S2_SDIN 14
HDA_SDO / 1252_SDOUT g3 12S2_SDOUT 14
i HDA_CK /1252_CK 1252_CLK 14
] HDA_SYNC / 1282_LRCK E??z 1252_LRCLK 14
HDA_RST#/ GPIO4 GPIO4 14
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Power In

V_IN_RAW
J2 V_3VO_RTCT V_IN_FUSED
Fl
y —
5 15A/slow c12

MC 1,5/5-G-3,81

100nF

2 CARRIER_PWR_ON

Carrier Power 3V3

25

CARRIER_STBY#

Carrier Power 1V5

25

CARRIER_STBY#

TP3

Module RTC

V_BAT

Battery 3VO

BAT1

RB521S30

CR2032_hor

Carrier Power 5V0 STBY

CARRIER_STBY#

V_BAT_SCHOT

V_3V0_RTC

Tk 30

100nF

V_5V0_PWON V_5V0_STBY
R23 —— OR
T
us
SIN out Qo'
Ooo>— 4 en a2

Carrier Power 1V8

V_IN_FUSED V_MOD_IN V_MOD_IN
U4
LSW_MODIN_IN
= = IN out -8 o2
R17
47k
LSW_MODIN_PGTH
ENUVLO  PGTH 5 = =
DVFI,D?' 7 LSW_MODIN_DVDT {>> VN_PWRBAD# 2
Piow & LSWHODI ew o
100nF | 100uF
ovio aNp -2 OonF | 100u
[M73100RPWR R21 | C15
5k6
1nF
—
V_IN_FUSED
uUs V_5V0_PWON
SN out -8 o4
1 4
[>>———"1ENUVLO PGTH |5 X o
PG 7> sw_5VOPWON_DVDT =" ==
DVDT "9 TSW_5VOPWON_IMON 100nF | 100uF
IMON 50V 25
2 ovo GNp -8 ce
[M73100RPWR nF
2,5 CARRIER_STBY#
V_MOD_IN
V_3V3_STBY
DCDC_3V3_LX T
x5 _3V3_LXL2 oTP7
220H13.8A | e
75k
£ |7 DCDC 83 FB
cowp -4 S L
SS - —7— 100uF
ong 2 R40 24k | 100nF
ND 30k1 50V
RT8070
ce6 |c25
10nF |560pF
V_MOD_IN u7 V_1V5_STBY
REG_1V5_LX
T 3lun x4 _1V5 LX L1 OTP6
cl9 220H/750mA | 50
R31 100k REG_1V5_PG 2 6 REG 1V5 FB R32
10uF PG FB 10uF| |150k
REG_1V5_EN
VBN 1l en D 2
AP3401DNTR R38

MIC94042YFL 1

V_MOD_IN V_1V8_STBY
U9
1 VIN VouT 5 P8
DCDC_3V3_EN
> SVENS T en
DCDC_1v8_BYP
— 4 BYP GND 2
C27 | C28 MIC5319-1.8YD5 C29 | C92
1uF | 100nF 1uF | 1uF
—
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UART A & B RS232 (SERO &

SER1)

V_3V3_STBY V_3V3_STBY
©
yto © V_5V0_STBY  V_UART 5V0 V_UART 5V0
R43 C31 100nF_UART AB C1P_ 28 ° 27 _UART_AB VP T
5k6 ART_AB C 24 | Cl+ o v+ F2 TP10 a3
T00nF _UART_AB_C: 1 ¢l > 2] LY
UART AB G 5 C2+ 3 UART AB VN 1A/RST UART_A_RTS 4 3 UART_A_RX
Co- V- UART A _CTS 6 5 UART_A_TX
SER0_TX_3V3 UART_A_TX
2 SER0_TX 3V3 SERO_RTS_3V3 ‘3‘ TIN TI0UT Mg UART_A_RTS o | ; ”
2 SER0_RTS_3V3 SERT_TX_3V3 2 | T2IN T20UT |3 UART B_TX
2 SER1_TX_3V3 == T3IN T30UT == HEADER 2.54 245 sh
»%—%g- R2OUT oeEes
SER0_RX 3V3 4 UART_A_RX
2 SER0_RX_3V3 SERO-CTS 3V3 R1OUT RIIN (5 UART A CTS
2 SER0_CTS 3V3 SERT RX 3V3 R20UT R2IN [~ UART_B_RX
2 SER1_RX_3V3 = &1 R3OUT R3IN [ ==
%—g-| R4OUT RAIN g
%2 R5OUT R5IN [
UART_AB_SHTD# 3V3 V_UART 5V0
2 CARRER.STBY#3v3  [> UART_AB_ONLINE? = SHUTDOWN c33 | Ca4
= ONLINE &8 [C
21 b4 Ja
2| STATUS & 100nF 100nF 2
SP3243E 7
6
8
70
HEADER 2.54 245 sh
UART C RS485 (SER2)
V_3V3_STBY
R45 V_3V3_STBY V_UART_5V0
10k
utt 2 2 1
4 6 UART C P UART C P UART C P oy 3 % UART_G_N
2 SER2_TX 3V3 11D A7 UART C N 8 S
2 SER2_RX 3V3 R B = R123 >_| 2
R44 0R__UART_C DERE [ — 8 120R 10| 9
2 SER2 RTS 3v3 <X} —= > SHDN vee
RE c35 UART C N HEADER 2.54 245 sh
s L&
GND 100nF
THVD1406DR
CAN A (CANO)
V_5V0_STBY V_CAN_5V0
F3 oTPi
1A/RST
J6
V_3V3_STBY V_5V0_STBY FUSED CAN_A_HIGH 2 1
CAN_A_HIGH 4 3 CAN_A_LOW
12 6 5
3 B 120R H—arl >
Yoo} CANH X0 | g <
5 CAN_A_LOW N
vio CANL HEADER 2.54 245 sh
R49 8
10k
3 CANO_TX 3V3 T ™0 >
3 CANO_RX_3V3 RXD GND -
TJAT051T-3
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mPCIe (PCIe + USB4) + nano SIM

mPCle_UIM_PWR

R50
max. 10k
V_3V3_STBY 2.8a mPCle_UIM_PWR J8
T c c7 mPCle_UIM_DATA
T mPCle_UIM_VPP vce 1o
T c3 mPCle_UIM_CLK
c37 |cos |c3s |c77 |c78 |c79 VPP CLK
c2 mPCle_UIM_RESET
10uF | 10uF mmﬁ mmﬁ mmﬂ 100nF RST
GND
97 V_1V5_STBY max. SM-3003-1XNB-RR D11 D12 D13 | C40 | C41 |Ca2
L — 0.5a [
3 PCle_WAKE# <3 WAKE 3.3V 1 (5 }E }E 33pF | 330F | 33pF
Reserved! GND9 g mPCle_UIM_PWR V/300(F SV/300(F SV/300F
Reserved?2 1.5V_1 T
3 PCle A CLKREQH# <> CLKREQ UIM_PWR (35 mPCle_UM_DATA
—7? GND1 UIM_DATA O ; ifi
1 = 2 mPCle_UIM_( 33pF are choosen to filter the specific
3 PCle_A CLK_N Eg T3 REFCLK- UIM_CLK (7 mPCle_UM_RESET mPCle_UIM_VPP 3G frequencys
3 PCle A CLK P 75 REFCLK+ UIM_RESET g —— T
t— GND2 UIM_VPP
7 18
for decoupling caps if needed Reserved/UIM_C8 __ GND10 {559
Reserved/UIM_C4 ~ W_DISABLE 4%2
mPCle_PERO|N {537 GND3 PERST |¢5 <X] PCleARST# 3
3 PCleA_RXN mPGle PEROTP 55| PERNO +3.3Vaux3 (55—
= 57 PERpO GND11 55—
3 PCle A RX_P 557 GND4 1.5V_2 (55
223/ GNDS5 SMB_CLK 39 e on 12C_GP SCL 2,14
3 PCle A TXN Eg 33| PETnO SMB_DATA 37 = 12C_GP_SDA 2,14
3 PCle ATX P 35| PETpO GND12 35—
I—37 | GND6 USB_D- (35 % USB4 D_N 3
36 GND7 USB D+ [ USB4_D_P 3
777 +3.3Vauxi GND13 {754
737 +3.3Vaux2 LED_WWAN |5 V_3V3_STBY
t—2= ¥ GND8 LED WLAN (75 T
5>~ Reserved7 LED_WPAI 2
5| Reserved8 1.5V_3 50
+—| Reserved9 GND14 (55—
< Reserved10 3.3V 2
miniPCle
— -
Mounting mPCIe
Full Mini
MECH5
miniPCle latch
uSD Card (SDIO)
V_SD_3v3 V_SD_3V3
V_SD_3v3 J9
R56 u13 4
VDD
10k VNt vourt -2 o'P12 7 A58
VIN2  VOUT2 2 SDIO_DO & | DATO 10k
3 2 SDIO_D1 7| DAT
2 SDIOPWREN [ > EN 45 62 2 SDIO_D2 5| DAT2 SDIO_CD# 2
LSW SD SS 4 i 2 sDIO_D3 DAT3
s 10uF 2 SDIO_CMD 3 C e ®
o Lswsoois R - S— NN so.oo I sswakares
DIS 2 SDIO_CLK CLK cD2 -
R64 | C46 5 SD | D
EP PG co3
10k 6 | vss
10nF AP22800 Vsst
microSD
—
AP22800 is used because of discharge functionality.
This is needed for high speed SD.
J10
H——{>> sbowp 2
HEADER 2.54 1 1
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USB 2.0 Type C - OTG (USBO)

V_5V0_PWON

8KV (HBM)

internal ESD protection for VBUS:
H]

TP34 J11
U4 USBO_VBUS
100nF 4
00 g; VINTY VBUST 8? P ﬁ vBust
G1 VINT2 vsuszﬁ car | cas Y Ba]VBUS2
VINT3 VBUS3 tBo | VBUS4
R65 OR__USBO_FLT# A2 | A3 LSW_USBO ILIM 470F | 470F VBUS3
J—:I- FAULT ILIM A7
DN1
3 USBOEN OCH  <B> AL en A8 | ppy
13 USBO_D_CMC P B6
NX5P3090UK ) UsBo_D_P @—T.AAAr—myr,, CN B7 | Bra
@ =
usBo DN <> L L ]
) D1 M R A2
cueso D29 D30 [ A3 | SSTXP1
ILIM at 100k = min 0,48A max 0,63A < SSTXN1
5V/300fF 4M5V/300fF ﬁ}a SSRXP2
XI5 SSRXN2
B2
V_3V3_STBY B2 1 soxpa
BVSSTEY 15 , %83 | SsTxN2
VDD SDA/OUTT g% B11
SCL/IOUT2 g—X %B1g | SSRXP1
USBO_VBUS INTB/OUT3 [——X X1 SSRXNA
USBO_CC1
& vBUS_DET ccl 5 oo 25 et
3 USBO_ID << 511D cce2 = cc2
%—7-| ADR/CON_DET A8
X~ EXT_SEL *—gg SBU1
3 10 %2 SBU2
9 PORT GND
AL ) SH1
PTN5150AHX A12 | GND1  shield! (g
B1 | GND2  shield2 g3
Byz | GND4  shield3 [gpiy
internal ESD protection for CC & VBUS: GND3  shield4
TkV  (HBM) —
UC-3026-2GNB-RR
USB 2.0 Header - Device (USBl1 + USBS5)
V_5V0_PWON USB15_VBUS
[V p— T
=
TARST cs4 | css| c87
47uF | 47uF 47uF
J12
L 2] [ —
3 USBIDN : 3 USBS DN 3
3  USBIDP > USBE D P 3
0| [
}Ew D32 HEADER 2.54 246 D33 }
5V/300fF 4M5V/3001F 5V/300fF
L L i
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USB 3.0 Type A (USB2 + USB3)

V_5V0_PWON
c90
100nF u18 USB2_VBUSmax. 1.0a
Bl N1 vBUS1 o2 1oree
VINT2 VBUS2 j
ol | YNt VBUss [ D2 cst |cs2 | ces
USB2_FLT# _ a70F [ 470F | 47uF
R76 OR | A2 FAULT LM ul ul ul
Al Cao
3 UsB2EN OCH <> EN SS8S
[OX0X0)
NX5P3090UK [ [y
moa
ILIM:min = 0.81A, typ = 0.95A, max = 1.01A
V_5V0_PWON
cot
100nF U9 USB3_VBUSmax. 1.0a
Bl N1 vBUS1 o2 3—orPe
VINT2 VBUS2 j
ol | YNt VBUes [ D2 cs3 | Cs4 c89
USB3_FLT# _ a70F | 470F
R78 OR _| A2 FAULT LM ul ul 47uF
Al Cao
3 UsB3EN OCH @ <B> EN 225
[OX0X0)
NX5P3080UK [ [y
moa
ILIM:min = 0.81A, typ = 0.95A, max = 1.01A
J13
USB2_VBUS o
1| vBus 1
s usmoON <> e USB2 D_CMC N 2| ot
3 useeppP @ <B> oy USB2_D_CMC P 5o,
3 usBz RX N  <B> Las USB2_RX_CMC_N 51 ss-Rx-1
3 USB2RX P <ZB> C'MC 90R USB2_RX_CMC_P 6 ss-Rx+ 1
7| GND_DRAIN 1
UsB2 TX N <B> L2s. U382 TX GME N 8| 51X 1
3 usB2TX P <Z> C'MC 90R USB2_TX_CMC_P S 1 55X+ 1
4
USB3_VBUS GND1
T 10 veus 2
s ussBON <> 27 USB3_D_CMC N 1 one
s ussanp  <B> g 8 USB3_D_CMC P 12 oo,
3 UsBIRXN <B> L8 USB3_RX_CMC_N 14 | ssRx-2
3 usBsRX P <B> AT USB3_RX_CMC_P 15| ss-Rxs 2
16| GND_DRAIN 2
UsBI TX N <B> L2 USBS_TX CMC_N 7 | ss7x-2 "
A USB3_TX_CMC_P 18 shield] |5
3 usB3ZTX P <Z> SSTX+2 shield2
CMC 90R 2
shield3 |
8| aNp shielda |-H4
D84 D85 D86 D87 D88 yD8I wDB2 D83 D8O D8I D79 D78 i
F Y Y YXOYFYXOYFYXOYFYXYOX ST e A
/77

5V/300fF

5V/300fF

5V/300fF

5V/300fF 5V/300fF 5V/300fF 5V/300fF 5V/300fF 5V/300fF 5V/300fF

5V/300fF

5V/300fF
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Gigabit Ethernet (GBEO + GBE1l)

3 GBEO_LINK_ACT#

3 GBEO_LINK1000#

3 GBEO_LINK100#

GBEO_CTREFF 148
R9 | vCC
GBEOMDIO P <> Re | TD1+ .
GBEOMDIO N <> A1 TDw-ﬁE—%
GBEO MDII P <B> R4 | TD2+ S
GBEOMDH N <> R3 TDz-ﬁE—%
GBEO MDR P <Z> RE | TD3+ S
GBEOMDR N <> RS TDa-ﬁE—%
GBEO MDB P <Z> R8 | TD4+ S
GBEOMDB N <> R7 TDA-EE—%
). 4
V. 3va_STBY R10_| GND
R14 | YC
<
/]
RS2 a00m ETH A LED ACT Rig | YA
Ri2 | GC
<
/]
Rs4 [ 300R ETH A LED L1000 Rit | GA
RJ-1020-3GNB
<
D17
Wi yellow
|_R86 — 300R ETH_A_LED_L100

GBE1_LINK_ACT#

GBE1_LINK1000#

GBE1_LINK100#

GBE1_CTREFF J14A
L9 | vce
GBE1_MDI0_P <> L2 | TD1+ .
GBE1_MDI0_N <> L1 TDw-ﬁE—%
GBE1_MDI1_P <> L4 | TD2+ . —
— -
GBE1_MDH N  <F> L3 | TD2- o]
GBE1_MDI2_P 3> L6 | TD3+ . —
— -
GBE1_MDRN  <F> L5 | TD3- -
GBE1_MDBB P <FT> L8 | TD4+ . xad
— -
GBE1_MDB N  <F> L7 | TD4- <
v.3v3 STBY L1o | GND
<X L14 | YC
*
ETH_B_LED_ACT YA
R83 — 300R |_B_LED L13 vo L8
GC
< L2 sHiELD (18

R85 —1 300R__ETH_B_LED_L1000 L11

RJ-1020-3GNB

<<

R87 :}ﬂoﬂ ETH B_LED_L100

i yellow
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LVDS
(LVDSO, LVDS1, LCDO,

I2C_LCD)

LVDS0_DO_P L30-2 4 LVDS0_DO_CMC_P
8 . LVDS0_DO_CMC N
LVDS0_DO_N Lo G
LVDS0_D1_P ED—'-@QA& 4 LVDSO_D1_CMC_P
8 . LVDS0_D1_CMC N
LVDS0_D1_N L aom
LVDS0_D2_P D—“ﬁw 4 LVDS0_D2_CMC_P
8 . LVDS0_D2 CMC N
LVDS0_D2 N Lo G
LVDS0_D3_P L32-2 4 LVDS0_D3_CMC_P
8 . LVDS0_D3_CMC N
LVDS0_D3 N Lo G
LVDS0_CLK_P |:Z>—'-3JLA‘AAJ 4 LYDSO_CLK_CMC_P
8 . LYDSO_CLK CMC N
LVDS0_CLK N Lo G
}Eoss }Eoss }Eoss }Eow }Eou }Eoss }Emz }Ema D44
5V/300(F SV/300fF 5V/300(F SV/3001F 5V/300(F SV/300(F SV/300(F SV/300(F SV/300F 5V/300(F
LVDS1_DO_P ED—LG'ZL;A& 4 LVDS1_D0_CMC_P
8 . LVDS1_DO_CMC N
LVDS1_DO_N Lo G
LVDS1_D1_P L33-2 4 LVDS1_D1_CMC_P
8 . LVDS1_D1_CMC N
LVDS1 D1 N AAMIE
LVDS1_D2_P ED—'-@LA‘A& 4 LVDS1_D2_CMC_P
8 . LVDS1_D2 CMC N
LVDS1 D2 N Lo G
LVDS1_D3_P D—“ﬂw 4 LVDS1_D3_CMC_P
8 . LVDS1_D3 CMC N
LVDS1 D3 N Lo G
LVDS1_CLK P L34-2 4 LYDS1_CLK_CMC_P
8 . LYDS1_CLK CMC N
LVDS1_CLK N Lo G
}Ems }Ems }Eou } }Emg }EDSU }Eom }EDSZ }Eosa D54
5V/300(F SV/300fF 5V/300(F SV/3001F 5V/300(F SV/300(F SV/300(F SV/300(F SV/300F 5V/300(F
Backlight
V_1v8_STBY V_3v3_STBY
cs7 58
V_MOD_IN V_5V0_BKLT
100nH 100nF —
u23 F5 OTP15
1 11 =
VCCAVCCB 1ARST s
w2l gy bl R137 R | 1
4 LCD1 BKLT EN Al Bl g LCD1_BKLT_EN 3V3 I 2
4 LOD1 BKLT PWM Eg 4 ﬁg gg 8 [CDT_BKLT_PWM_3V3 3
o %—21a4 B4 L—x Rise —o0R 4
210 anp 8 }ED% DF3:04
TXBO104RUT 5V/3001F
—— —

4

LCDO_VDD_EN

J15
LVDS0_DO_CMC 1
~TVDS0_D0_CMK 2
VDS0_D1_CM 4
LVDS0_D2_CM
LVDS0_DZ_CW 5
LVDSO_CLK_CMC_N 8
~LVDS0_CLK_CMC 9
LVDS0_D3_CM
LVDS0_D3_CM
LVDST_D0_CM
~LVDST_DO_CM
LVDS1_D
LVDST DT CW 5
LVDS1_D: 8
LVDST_D: 9
0
1
22
23
=1
V_3V3_STBY V_LCD_3V3 414 RC_LCD_SDA_3V3
SV o 4 LCDO_IRQ_3V3 2
414 12C_LCD_SCL 3V3
R138 R 4 LCDO_RST 3V3 =
29 vac_T_favame 30
3 1 [Za—
N ouT o MDF76GW-30S-1H
> *len a2 OTP14
MIC94042YFL j_
——

Confidential

F&S Elektronik Systeme GmbH
) E Untere Waldplatze 23  D-70569 Stuttgart

FSSMBB <Core Design>
Size . Rev
s | 11) LVDS & Backlight 0
[Date:Thursday, September 05, 2024 [ Sheet 11 of 15
1

Drawn by:M.Schulz
I




HDMI

NN N NN

V_5V0_STBY

C60 | Cé1 ED97

100n 10uF}
5V/300fF
b

922
HDMI_D2_CMC_P.
HDMI_D2_P Lie T - o2s D2_SHIELD
HDMI_D2_N J [D2_CMC_ o2
HDMI_D1_CMC_P
HDMI_D1_P CMC90R L7 s & pis D1_SHIELD
HDMI_D1_N o DT _CMC_ or-
L18 CMC 90R—_ HDMI_DO_CMC_P ,
HDMI_DO_P § DO+ DO_SHIELD
How-Bor [, ADOMI_D0_CMG. N 9| Do
HDMI_CLK_GMC
HDMI_CLK_P CMC90R L19 T 191 cKe CK_SHIELD
HDMI_CLK_N . R MR K-
HDMI_CEC
N L CMC 90R 18 g D
HDMI_HEC
H - e SHELL1
HEADER 2.541 12C_HDMI SCL 50 [>> 51 2c_cLk SHELL2
12C_HDMI_SDA 5V0  <Z> 16| j2c_pATA SHELL3
8 sy SHELL4
HDMI_HDP_5V0
— 19 Hot_PLUG_DET
R102
47k HDMI Type-A
685119134923
HOMI HPD . }Eoss }EDGU }ED57 }EDSH }Eoss }EDSG }Eoew }EDGZ }Eoy }EDZH }E%a
R103
24k 5V/300fF 5V/300fF 5V/300fF 5V/300fF 5V/300(F 5V/300(F 5V/300fF 5V/3001§V/300(F 5V/300(F 5V/300fF
—

vlues are choosen to reduce part variation

17

20

21

22

23
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Camera (CSIO & CSI1)

V_3V3_STBY

V_1V8_STBY
R95
10k

4 CAMO_PWR#

V_5V0_PWON

Q7
SSM3K37FS

R92 — OR

NDT

MIC94042YFL

V_CAM1_5V0

F7

V_CAM0_3V3  V_CAMO_3V3_F1A
ROT —— OR Fo . TPt
T | —
R93 u24 TARRST
10k SIN out
EN  GND [-2

V_CAM1_5V0_F1A

TP17 SHIELD_CAM
O

V_1V8_STBY
R96
10k

Qs
4 CAMI_PWR# SSM3K37FS

MIC94042YFL

—
—

1A/RST

J21

V_CAMO_3V3_F1A max. 0,5a

R101

C59

SHIELD_CAM

M

1nF/2kV.

J29
CSI0_DO_N 4
4 CSl0_Do_P 4
CSI0_D1_N 4
CSlo_D1_P 4
CSI0_CLK_N 4
CSI0_CLK_P 4
CAMO_RST# 4
CAM_MCK 4
12C_CAMO_SCL 4
12C_CAMO_SDA 4
SFW15R-1
}EDQS }EDZS }ED24 }ED64 }EDGS }EDGG }EDG7 }EDQB }EDWO }EDGB }EDGB
5V/300fF 5V/300fF 5V/300fF 5V/300fF 5V/300fF 5V/300fF 5V/300fF 5V/300fF 5V/300fF 5V/300fF 5V/300fF
—_—
VﬁCAy_1 _5VO0_F1Anax. 0,5
28
27
26
25
o
22
2
0 12C_CAM1_SDA 4
9 12C_CAM1_SCL 4
Fe
b
Y CSIH_DO_N 4
CSI1_Do_P 4
: CSHH_D1_N 4
0 CSi_Di1_P 4
CSH_CLK_N 4
CSH_CLK_P 4
CSIH_D2 N 4
y Ccsi_b2 P 4
CSIH_D3_N 4
CSI1_D3_P 4

FH41-28S-0.5SH(05)

5V/300fF

3

5V/300fF

E” ]

5V/300fF

E” ]

5V/300fF

E” ]

5V/300fF

E” ]

5V/300fF

E” ]

5V/300fF

E” ]

5V/300fF

E" ]

5V/300fF

E” ]

5V/300fF

E” ]

5V/300fF

E” ]

5V/300fF

s

5V/300fF
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Audio Codec (I2S0)
U26
1
AU_CODEC_MICIN
414 AU_MCLK > 215 Svs_MCLK MICIN }g = ~
4 12S0_LRCLK < MICBIAS ) }
| 128_LRCLK AU_LIN_R
4 12S0_CLK 2‘5‘ 128_SCLK RLINEIN }3 AUTINT
4 12S0_SDIN 58 | 125_DOUT LLINEIN —
4 12S0_SDOUT 128 DIN 11 AU_LOUT R
ROUT AU_LOUT L
27,14  12C_GP_SDA gg CTRL_DATA Lout 2 —
27,144  12C_GP_SCL CTRL_CLK > AU HP_R
RHPOUT & AP | 64 1uF__FCON_A_LIN_R
32, CTRL_MODE HHPOUT
| 1uF__FCON_A LIN_L
315/ CTRIL_ADRO HP_VGND [+ C65 4 —
;7 c66 1uF__FCON_A_LOUT R
V_3V3_STBYV_1v8 ! 18 . AU_HP_GND
T CPFLT c67 1uF__FCON_A_LOUT L
AU_VAG
23 VDDA vag 2 =
30 VDDIO  zam 2
VDDD 299 ]
[OX0X0) <
ces | Ce9 | C70 SGTL5000 _
— Cc71
100nF | 100nF | 100nF
100nF
AU_MICIN
cr2
12pF J26
AUJACK_PIN1 1
4
——
AU HP R C73 || 10uF AUJACK_PIN3 3
]
AUHP_L C74 || 10uF AUJACK_PIN2 2
]

User Buttons

sSw2

—
Sw4
D3 c101
5V/300fF 1uF
—

Status LEDs

V_5V0_PWON V_MOD_IN V_3V3_STBY
R25 R15 R37
300R 300R 150R

= = =
m m m
I} ° °
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