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Document

Carrier

1.0

1.0

Initial

1.1

1.1

Released

1.2

1.1

Updated Block Diagrams

Added SH1 wire short symbol

Updated Compatability value for SOM pins 68,69,176
Updated SOM pin 22 net name

Fixed U22.B1, C113.1 net name

Fixed R1-R2,R35-R38 net name

Removed SH1 wire short, J1.68 routed to capacitive touch

Changed R29 to C185

Changed R123,R127 to N.C.

Added resistors R130-132

Removed ADC_INxx alternate function from VAR-SOM-MX8 Symbol
Updated PCle resistor assembly note

1.2

Updated Parallel Camera/HDMI/DP Note
leed ETH pin names VAR-SOM-MX8X Symbol

1.2A

R129

1.2A

Added VAR-SOM-MX8M-MINI Block Diagram and Symbol
PRE-RELEASE VERSION !!!!l Subject to change without notice

1.2B

Fixed VAR-SOM-MX8M-MINI Symbol
Changed U29,U30,U31 to P/N: FPF2193
Changed R60 to 47K

1.2C

Update VAR-SOM-MX8M-MINI Symbol to V1.1 with side notes for
v1.0B(Early access customers)
Update VAR-SOM-MX8M-MINI Block Diagram

POR circuitry fed by VCC_SOM: see U7 R60 R61 R40 R60
D5 Removed

1.9

1.2D

Raise VCC_3V3 to Nominal 3.39V for VAR-SOM-MX8M-MINI/NANO
power up threshold voltage requirement of >3.35V

1.10

1.2E

Reference for new designs: (changes not implemented in V1.2 BRD)
* Added x2 studs for heat plate support
* Base_per_3v3 added slew rate limit
* U7 (Base POR circuit) added CB_WDOG resistor assmbly options
* U29 U30 U31 - Added assembly note
* VAR-SOM-MX8M-NANO pages added with symbol pinout
* VAR-SOM-MX6 Connector update - added NC on /*/ assembly options
* Power switch in OFF position discharge of Custom rails added
* Ethernet magnetics - support two Manf: Pulse & UDE;
* Base RJ45 LEDs matched to SOM behaviour;

1.11

* Added VAR-SOM-MX8M-PLUS Preliminary Symbol and Block Diagram
Symbol is Pre-Release Version! Subject to change without notice!

* All C1210 capacitor footprint updated to C1210_v0

* MS1 to MS6 not assembled

CONTENT
PAGE NO. SCHEMATIC PAGE
1 Cover
2 Block Diagram
3 SOM
4 VAR-SOM-MXxx Connector
5 Power, Reset, Boot, RTC, EEPROM
6 uSD, Audio,CAN
7 Camera, HDMI, DP
8 Ethernet
9 PCle
10 Debug UART, LEDs, SWs
il LVDS, DS, Touch
12 USB2 Host
13 USB3, uSATA
14 Headers
Disclaimer:

Schematics are for reference only.

Variscite LTD provides no warranty for the use of these schematics.

Schematics are subject to change without notice.

1.12

* ETH1 PHY clock filter U9 replaced with 49.9 Ohm /0603 resistor
* Added design note for ETH1 switches U8 and U10.

vect

Marisciter

1.13

* MS5 and MS6 location adopted to heatplate design - Layou
* Update J1 Manufacturer PN, NAME and footprint to epresent the assembled part
* Replace PCle AC caps on RX lines with 0 ohm resistors
* Updated VAR-SOM-| MXSM PLUS Symbol pins 1 58 80, swap pins 41 43 and 84 147
* J19 Modify Camera connector orientation
* Remove U8 U10 analog switches on ETH1
* U9 revert to EMI filter on RGMII_RX clock line
* Added RN1 RN2 RN3 R151 R136 isolating stubs on ETH1 RGMII signals
* U26 footprint updated to DS
*Y1 C68 C67 updated
* Support for VAR-SOM-6UL boot:
- BOOT_MODET - R117 assembled
- BOOT_MODEQO - Added PD R149
- USB#A PWR to HOST J23 always enabled
* Remove R39 on pin J1.156 to support SOM-MX8MP 2nd MIPI-CSI Lane2 routing
* J3 J30 pinout change

1.14

1.4A

* Support for VAR-SOM-MX8MP USB OTG -
Changed U5.P4 Pull for board identification, U21.9 connected to GPIO:
- Changed R43,R130,R106 to N.C.
- Changed R44,R132 to Assembled

* Changed Q4 P/N from: TPS27082L (EOL) to -> TPS27081A
* Updated VAR-SOM-MX8M-PLUS Block Diagram, Symbol pins 36,38 names
* Added notes for SOM pins 29,79,84

1.15

1.4A

Changes in v1.14/1.4A for R43,R44 were not (part of board i i
and only appear in revision history; board identification implemented via EEPROM U3.
Board identification required for OS to identifiy method of OTG ID used: PTN5150 or GPIO

1.16

* Modified VCC_3V3 to 3.35V nominal for all SOMs.
For VAR-SOM-MX8M-MININANO, power up threshold voltage requirement of >3.35V
is implemented using Q10,R152

* Added note for VAR-SOM-MX8M-MINI/NANO pin 91

1.17

15

* Updated note for I2C#B pull up resistors

1.18

15

* Updated note for PTN36043BXY chip

1.19

1.5A

* Q10 changed to 2N7002P,215

Transistor Q10 changed to 2N7002P to stabilize the SOM voltage in the OFF state.
Old transistor leakage current (IDG) changed the feedback current and increased
the SOM voltage.

2N7002P does not have SG diode that allowed IDSS to flow into the Gate

* SOM Pin 84 Note changed

1.20

Ethernet PHY replaced to ADIN1300
R22,R23,R35,R36 assembled with Ferrite Bead

C185 assembled with 10K resistor, R30 not assembled
U2 changed to CBTL02043B

USB3 crossover switch changed to CBTL02043B
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1.21

1.6A

Due to EOL: U35 changed to NFL18ZT207H1A3D
Due to allocation problems: U13 changed to SN65HVD232QDR




03.50M |

For cross probing between SOM symbol and the specific SOM Connector used,
set the "Implementation" property value in SOM port symbol

OFF PAGE CONNECTOR INDEX: to one of the following: - - —
1. Function# ‘Interface common to ALL SOMs 1. VAR-SO For complete alternate function per pin and specific SOM
L - . . . -SOM-MX6 lease refer to "VAR-SOMs_Compatibility_and_Pinout.XLS " located at:
2. J1.xxx-Function :Interface common to certains SOMs or Used for carrier board common function 2 VAR-SOM-MX 4 T oms —~omp: o oy_and :
3. U1 xxx ‘No common interface X -SOM-MX8 ftp://ftp.variscite.com/SOM_Compatibility
4. VAR-SOM-MX8M-MINI N
o i voolo Vo 6. VAR-SOM-MX8M-PLUS
Compatability list T T
Describes the ALT per SOM for compatibility. -
Order of names: (MX6/MX8/MX8X/MX8MM/MX8MN/MX8MP) SF oM o
i o utpt from
Note: single name means identical name for all. . I DRl e base peripherals power
\/ = sov  Implementation = VAR-SOM-MX8M-MINI N
o
s
, ETH MDI_C+/ETHO MDI_C_PIETHO_MDI_C_P/ETH TRX2_P/ETH TRX2_P/ETHO MDI C P 3 ND 1) () [ETH_MDI A-/ETHO MDI A_P/ETHO WDI A_P/ETH_TAX0 PEETH TRX0 P/ETHO WD AP
ErvaamoLC P §§ ETH MDLC/ETHo M G WETHO MDI G METH TRX2 NETH ThX2 NETHO MBI C M s QETHIAND O P Emun wo :, 5 [ETH MDIA/ETHO MDI A METH0 MDI A METH TAX0 NETH TRX0 NETHO MDA M gg ETHAMDLA P
X X a1e
ETH_MDI_D+/ETHO_MDI_D_P/ETHO_MDI_D_P/ETH TRX3_P/ETH TRX3 P/ETHO_MDI D P_ 10 N k] [ETH_MDI_B+/ETHO_MDI_B_P/ETH0_MDI_B_P/ETH_TRX1_P/ETH_TRX1_P/ETHO_MDI B P_ R
ETHAAMDLD_P H
ETH#A MDL D F &S ETHTDI B TH0 VDI O IETHD MBI b HIETH Th NETH 1A NETHO DT e S S RS ETHMDI"BE THO DI B WETHO MDI B METH TR NETH TR\ NETHO MO B 1 R e S mema
’ ETHO LED LINK 10 100 1000 lemove for connecting 1588
ETHeA_LED_LINK_10_100_1000 i3 lenvo Lep act )
A D oLk (D Gl Ri b gl 10100100 Ermen Le0 et S B SO i GUTIPT DS PG U GUT AT UTAT 6T €T LED_AcT
AC# DMIC_DATA R
AUDARXCIAUD SAT RXCTRDIA_SAID XCISAE FXCESAE AC# DMIC_DATA aND: A
Vooson s ssonci neset & <G5 AR BC LD ST A G RS SO DMIC_DATA -t RESET B soun DS Ut BXDIAUD S RXADIA SAD AXDSAR mXDOSAS mYOUSAE X DATAY Shn 0
] o TS B D AUD SAT TXBADIIA SA TXDISAS TG SAE TXBOSAL T BATAD AR TXES SAWA RXFS POIENA RESET 8 31 50 Ui TXCAUD.SATD TYOIONA. SR TRCSAE TG SAE. TRCAIZ T BELK > SAaRXES PGENA RESET B
OR NC/CONN_ENETOQ_MDIO/CONN_ENETO_MDIO/ENET MDIO/ENET MDIO/ENET QOS MDIO T30 @GN % 1
130 ENET_MDIOG N eneT Holo
s < LN Jan g SXFINT T VAR-SOVIIIYG SO o 29 EXP INT s rfrenced o 1oV
SOM-MXBX. 1 VGG SOMNVGC SOMILICELLVGE. SOMNVCG. SOMVDD, ENETO 198 265 323 IN = _som 1313 When using pin 29 as an input pin driven by higher input v
= 1 131733735 PWR! use an external voltage divider or limit the current using a senes Tesistor to a maximum of 1mA
Remove for conneting LICELL 138_POWER (-
10 A ST G @ g ponER on £ [ECSPI1_SSODMA SPIt_CSUADMA SPI2 CSOECSPI! SSOECSPI SSOECSPE2 S50 oun csn
SOM- MXBM PLUS - - o
0 "EC" remove & supply ISOEC ISOEC
power ot ENETD 105 T S XA TFTEXCAND T ADNA FLENGANE TXCAN TXCAN TXFLEXCARE T ot st spien D1 @I ECSHI S0 WA SA SO0 S S EoSPT SCUCECOPT SOLESSRE ST S semnsol
BRI T FXDMA FLEXCANO FUADMA FLEXCANZ RXUCAN. RUGAN FXFLEXCANE FX LEXCANHA TX SPifA SOK 945 [EGSPI1 MOSIDVA_SPI"SDO/ADMA”SPIZ SDOECSPIT WOSIECSPIT MOSIEGSPIZ MOSI R shimsor
UARHBT HTS B UART2 CTS_B/DMA_UART1_RTS B/ADMA_UARTO_RTS B/UART2 CTS_B/UART2 CTS B/UART3 CTS B 1 N 49 |
s UARTZ TX_DATADIA UARTT TXADVA UARTO TXUART2 TXDUART2 TXDUARTS TX 4T TS B PSR S UART2 ATS B/DMA UART CTS S/ADMA UARTO CTS SUART2 RIS BUART TS BUART3 AIS B .
st seeners RO BIoY AT Ml AXD3 e acs URRTZ Fix DATAIGUA UARTT FUADNA UARTO FX(URRTZ RXOIUARTZ RXDIUARTS AX usRTAET CT.
156 ENET1_ RGMAIL TXD2 e ENETIRaMITTGs 1155 ENETT PO T3 S22 155 ENET! RGMIL TXD3
J [T 502 CLKICONN USDHCT CLKICONN_USDHCT CLK/SDZ CLK/SDZ CLKIUSDHCZ Ci U8 o J157-ENETT_RGMIL | e 1 S7-ENETI_RGMILRXC
; 52 DATAVCONN USDIGT- DATAUGONR.USBHO! DATAUSDE DATADSOZ B 10 USDIGE DATAS g
USDHC#A DATO o SD?2 DATAZICONN USDHC1 DATAZCONN USDHC! DATAZSDR DATAZSDR DATAZUSDHCE DATAZ .
. ) s CMD§§ D7 CMIDICONN USDHC1 CMDICONN- USDHCT GMIDISD? GMIDISD GNDIUSDHC? GMD 533:3;;3;;; ysncen g;;‘ & 5D DATAT/GONN USDHCT DATATIGONN USDHCT DATAYSDS DATAT'SDZ DATASUSDHCZ DATAT (g
o — < s 0P Pl OUTILSIO PWIEZ OUTLSIO P OUTPWZ OUTPWAZ OUTPWAS OUL e Sy e e AT 6 SD2 DATAG/CONN_USDHG1_DATAZCONN_USDHC1_DATAZSD2 DATAX/SD2 DATAJUSDHGZ DATAS OHOIA AT
Remove for connecting 1588 J7OMIP CAM_SYNG ;g 1170 M\P\ CAM SYNC G D PWM3_OUT/LSIO_PWM3_OUT/LSIO_PWM2 OUT/PWM3_OUT/PWM3_OUT/PWM2 OUT PWMAC
72 Uses T
K O ENETE HOCEON ERET - — Y72 UsE 171-ENET1_RGMIL RXD: SNEET o rxpe
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VAR-SOM-6UL J1 82 Usoa o i ) GPIOA TOTSLSI6GPIS 1OTALSIO GPIGH 10211GPIOS 1001/GPIOS I001IGPIOT 1007 usororcoB N Pin79 is routed via on SOM
BOOT IETRS T e HOST_PWR JIB1-ENETL Rgga”uc UARTT AX DATA/DMA UART0 RX/ADMA UARTS RX/UARTA RXDIUARTZ RXDIUARTZ RX s ey et buffer with 10K pull up
UARTY TX DATADVA UARTO TX/ADMA UARTS TXUART:
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e mcun oy N exETt RN A CTL O OF 810 Sl DOPHIPT 1 DPOWPT Gl GPOCST 71 00 PICST P10 PMPTCSIT 00 AT Cat OPT
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05. Power, Reset, Boot, RTC, EEPROM | pOWER DISCHARGE
12VDC INPUT

SOM BOOTSTRP

vee_t2v VCC 3v3 veC 5V BASE_PER_3V3 g;;t 01;;;0115: Ec;r;gfgargng MX6 eMMC boot option:
- - vee_t2v .
SwW7 . Assemble R56,R11
Maln SWJ'tCh 1101M2S3CQE2 T ON : SD Note: Normal configuration is with NAND
VCC_12v_Py H— 00k 1% e 00R 1% e 60R 1% 60k 1% jnternal boot is from eMMC
12V . % . % . % . % MX6 for eMM itional ch:
R71 R0805 R0805 R0805 R0805 6 for eMMC boot see additional changes note o, peq 5
- 1.2K w3
& _— “ s “l a7 ReY “ Q9 | fRALtHosIR (L2530 5007/ 11058 1 40P CAM_RST
2 _e145 | pa R142 P BOOT#_SEL OR _[/*/mMic_80Qr//)
124 4 8 }E —_ 112V ! DISCHRG EN _ 1 | 7 L N Ls 1 b7 <>> AC#_AGND
3 g (TFy LED Fan7002p F2xt7002p F2x7002p 02p
2 5 Ri4{
2.2k[1% o o o o =
DC 2.0mm 2Pin Terminal Block vgs th>2].av AGND
Located under J24 LGND — —

Not Connected

R17 /\)@/\OR [//SCU_BOOT_MODE} ).

> J1.146-HDMI_D1P

5V/8A FROM PWR JACK e wow 3.35V/8A FROM PWR JACK eos | SOM PWR .c; con
RT7299BHGQW U19 RT7299BHGQW L3
6 13 6 1 58 0.08
ciodeTor VIN BOOT ciog 107 VIN BOOT 4.7uH
c7e RE6 lsom commENT MEASURING:
47uf  [100nF vee sV 47uf  100nF 110K 0.1% - -
o
g y I T FEE sou s EEAEE—
5 PVIN LX Ro2 5 PVIN LX
VCC 3V3 BV°EN 10 | PVIN X7 R70 100K VGC_3V3 5V_E 10 | PVIN Lx
EN e 3 4T5R 1% EN F8 [
74K 1% R152 __ce7_|c110_|c109
VCC_5V_BAD.B 14 43K 1% VCC_3V3 BAD B 14 8 R76 . 24K1% 3.6K0.1% T T T
c100 PGOOD Comp et P VCC_5V_BAD_B 10uF| 10uF — | PGoOD comp 47uF_|47uF _|47uF
R81. . 100K 1 2 Ce4 _[C103 [C104 R84, . 100K 1 Qto D
RT/SYNC GND — —/— —— RT/SYNC GND
10UFf10uF] 9 3 D13 9 lcss 2N7002P
791 [onF SSTR GND 47UF_|47uF_|a7uF +5V VCC_3V3_5V_EN emlEr3 SR GND lcas Fota:
z ——= o8 D A 4 H — VAR-SOM-MX8M-MINT/NANO
© 180pF v LED © 180pF onF R85  VCC_SOM when rising
o,must be > 3.35V for
- Rez2 o 24K 0.1%
- 3.7K 1%] o the SOM to power up.
Set to mominal 3.44V

1.5V BASE 1.8V BASE BASE_3V3 PINS 31 33 35 POWER  wow

Note for U29:

SOM_3V3 VCC_3v3 R74 . NC,. OR BASE_PER_3V3 Recommneded PN for new design FPF2193 R121
T Assembled board can have FPF2194. D24: PIN 31 33 35 221R1%
SLEW RATE Controlled Q2 8 D24
Using R72 C186 R133 3 D7 VCG av3 Vee som FAULT LED
BASE_PER 3V3 m BASE_PER_1V5 | BASE_PER_3V3 u17 BASE_PER_1V8 Slew ~800us 5 D¢ T U290
T TLV70215DBVR Supply to T TLV70218DBVR 7 i 5 R66 FPF2193 #¥  J31.33.35 PWR
mecle e s ; T eme R PINg 31,33 g5 PWR EN— g | Vin  Voul | ai
" un vour -8 " un vour B 68K 1% AON7407 2n AU S 31,33 35 PWR_ Az | fn Vo
3 ey car 3y c74 ner SWe 0158 C2 |y gy
2 4 47uF 2 4 7uF £V p12 D23 10ul R120  100nF
== ca2 GND NG |[——X GND NG |[——X ¥ TDAO1HOSBIR 365R 1%
1uF L +3.3V
1ul VCC_3V3 BAD B LED
1 Will Indicate
= vCC_3v3 (vec_som) 4 = :
oD oD oD o b o oo onp Switch deafults to OFF, )
= Must be set to ON when connecting
- GND MX6 based SOMs
BASE_PER_3V3
R , RTC BATTERY RESET CIRCUITRY FAN PWR
12C ADD:0x68+R/Wn VCC 3v3
u20 i Will prevent
D15 aon B oo Re DS1337U+ back flow
3 | | 8 1 2 )
BAT54CLTIG 89 88 Vee i T cie7
120R 1.2A 7 2 X0 100nF
ii 2uF [1oonF< | Fout X0 CB_WDOG_B L
%—§-| 1Ra2¢ SDA g 32 768KHz ere
- ©
? GND  SCL u7 TPS3808G30 R40
R60 - 10K
BASE_PER_3V3 GNP gase peR avs 1<O>  12C#C_SDA RESET L5 sense S
T SWITCH
BOARD ID [ oz, jod [ oo o o) .
L U3 _BR24GO4NUX-3TTR RST PR B# 3V3
~— CR1225HOLDER o vee |8 3, wR 2 )
5 Al e WP £
© TR 9 SCL (5 e
= VSS &, SDA c49 «~ 05. Power, Reset,Boot, RTC,EEPROM
GND = 3anF
* GRDTPDTE10BOSDPYR NC oot v
T = = F ARl
= Rddres GND GND




5 | 4
06 SD, Audi CAN
. usu, uaio, Headphones
J14
SD PO AGH HPROUT CSO.kuF AC#_HPROUT_C 3. STEREO JACK
W EI{ SW_3P3_SD1
R90 c41 |[10uF AC#_HPLOUT_C 2
o AG#_HPLOUT | 20—\
BASE_PER_3V3 Q4 © D
TPS27081A AGH HPOUTFB Sy P45 OB ST_JACK_RTN
4 3
] D8 D4
R32
R107 6 2 R89 OR
T00K 1 2.2K
5 ‘ 1
R125 = = = B
10K @ AGND GND GND
GND Q3
SAWA_RXC_USDHC#A_RESET B ) ) o 002P
.
o Line In
= BASE_PER_1V8
GND T 7. 22K
C
uSD CARD 1uF ||C36 A2 AC# RLINEIN. C 3 J12
BASE_PER_3V3 SW_3P3_SD1 AC#_LINEIN_RP <K il
AC#_LLINEIN_C
7o 120 ACH_LINEIN_Lp  (—4F ch = = 120—/\
115 1uF 100nF « g STEREO JACK
40K
? —— c29 a &
—= 1uF D24h 8 D1 2 4
GND g 3
USDHC#A_CD B & J28 __MRO1A-01202 b b
USDHG#A_DATH <3 8 | pati SHL (3 8 £
USDHC#A_DAT0 <K, 5| DATO SHL 7 _ =+ —F
VSS SHL z N N
USDHC#A_CLK > cik SHL 19 AGND GND GND
VDD
USDHC#A_CMD 28 g CMD U2
USDHC#A_DAT3 CD/DAT3 1
USDHCA#A DAT2 <3 1 parz oo -2 2 DIGITAL MIC e
= HEADER 2X1
GND U BASE_PER_3V3
D17 AC#_DMIC_CLK R3 QB _ACHDMIC CLKR 4 [ VDD 2 i 3
1P4220CZ6 :C:I GIN/S :3 s
R4 R AC# DMIC_DATA R5 1 100nF 4.7uF
USDHC#A GLK 4 [T 3 UsDHC#A DATH AC# DMIC_DATA <&- ARG DATA GND ?
BASE_PER_3V3 - [a CMM-4737DT-26186 = H
T 5 [ N 2 J|I-GND GND
N
14 A7 |
USDHC#A DATO 6 |[T ]| 1 ;LDHC#A_CD_B
e
D18 AN
1P4220CZ6 BASE_PER_3V3 C BUS
USDHC#A_DAT2 4 MY | 3 usDHC#A DAT3 u13 a Is I e) A
BAS_IE__ PER 3V3 5 [P [ . | CT87 166 FLEXCANAA TX ) o nez 18 I c
« 1o “la7uF_l1oonF 2 7 [Title
6 |[7—%1 1 uspbHcra cmD : GND  CANH > CANHO 06. uSD, Audio,CAN
¢ l‘é GND S vee  canL -8 ?ggR [Size Document Number [Project Rev
4 5 A4 Symphony-Board Symphony-Board 1.6A R
FLEXCAN#A RX <(———{ RXD NC1 [ > ¢
ANLO Designer: Aviad H. [Approved By:
SN65HVD232QDR Date: Monday, April 04, 2022 heet 4 of 24
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07. Camera, HDMI, DP |

BASE _|

BASE_PER_3V3

PER_1vV8

J1.75-MIPI_CAM_TRIGGER_1V8

J1.77-MIPT_CSI_PWDN_TV8

JTI77-MIPT_CAM_OPT_1V8

J7.70-MIPT_CAM_SYNC_1V8

J1.40-MIPI_CAM_RST_B_1V8

c77
100nF
= Ui
GND  SN74AVC4T774 G
1| VoA vces 72
J1.75MIP_CAM_TRIGGER 2 Al B1 [
J1.77-MIPL_CSI_PWDN 5 A2 B2 (g
J1.117-MIPI_CAM_OPT A3 83
J1.70-MIP_CAM_SYNC A4 B4
R73 1
1
10K
J1.86-MIPI_GAM_BUF_CTL(C)
1
J1.40-MIPI_CAM_RST (¥ 2
69 GND 4
hoK SN74LV1T125DCKR
GND

BASE_PER_3V3

BASE_PER_1V8

o)
z
S

72 c70 7T 678
WNF 7uF_100nF
= uis =
GND TXSOI04E  GND
1
VCCB  VGCA CAM_I2C_SDA
12C#A_SDA o a 112G
12C#A_SCL «; M CAW_T2C_SCL
A3 g—
A4 [o—X
NCO [g—X
oE [-*—

BASE_PER_3V3
BASE_PER_1V8

MIPI-CSI

BASE_PER_1V8

BASE_PER_3V3

9
HSECS-130-01-SM-DV-A-MATING
+—99 lyce ava DGN 4@—57 CAM_I2C_SDA
L— 58 vecavs CSIP1.12C SDA (2 CAM T2G. ST
| S— AL CcsiPil2CscL 22 ——=
25| Ve 1vs DGND 1 J1.77-MIP|_CSI_PWDN_1V8
DGND CSI_P1_PWR_EN g JT.40-MIPT_CAN_RST_B_1V8
CSI_P2_DPO CSI_P1_RST S JT_TT7-MIPT_CAM_OPT_TVE
Csl_P2_DNO CSI_P1_OPT 5 JT-70-MIPT_CAM_SYNC_TV8
DGND CSI_P1_SYNC >
CSI_P2_CKP DGND i J1.75-MIP|_CAM_TRIGGER_1v8
CSI_P2_CKN CSI_P1_TRIGGER 3
DGND DGND S 0
CSI_P2_DP1 CSI_P1_DN3 . 1 g MIPI_CSI#A_DATA3_N
CSI_P2_DN1 CSI_P1_DP3 > 7 MIPI_CSI#A_DATA3_P
DGND DGND 1 I} MIPI_CSI#A_DATA2_N
Csl_P2_DP2 CSI_P1_DN2 5 il gg NPl GaliA DATAS P
CSI_P2_DN2 CSI_P1_DP2 > 7 CSi#
26 | DGND DGND 5 {\ MIPI_CSI#A_DATA1_N
Csl_P2_DP3 CSI_P1_DN1 8 i gg MIPI GaliA DATAL P
4 Csi_P2 DN3 CSI_P1_DP1 S {7 St
DGND DGND
—20-/Cs1 P2 TRIGGER CsIP1GKN (19 [(\] gg A
12 oano csipicke 7 7
1 gg:’gg’gﬁ#c csl FID(SNNIS 13 {\ MIPI_CSI#A_DATA0_N
1 Mk B 11 17 MIPI_CSI#A_DATAO_P
—12-1csi P2 RsT csipioPo | L i
—19 Csi_P2_PWR_EN DGND |3
DGND VCC_1V8 .
—2-csi P2 2 _scL VCC Ve -3 LAYOUT NOTE:
CSI_P2_12C_SDA VCC_3V3 Difirential Impedance:100 oh
2 pGND VCC V3 [ SE S0 ohme e onme
HS mode: DIFF
P mode: S
Lane rate 1.5Gbps
Note:

MIPI_CSI#A signals appears on bottom side of J19
as of SymphonyBoard V1.4.

Note for U32 (analog switch):
—  Switch is to enable support for the following adapters:
Parallel camera, HDM|, DisplayPoty and second MIPI-CS|

Jl3:

BASE_PER_3V3

vcc 5v  BASE_PER_3V3

Switch se\ec_l controlled on adaptor will select between C184/| 100nF ‘\\GND J13 MXBX signals:
1) 12C#B which can export us2 oy
VAR-SOM-MX8X: 12C3 Used by parallel camera TMUX136RSER o £CSLRSLB]
VAR-SOM-MX8: HDMI DDC Used by HDMI (GPIO1_22 in should be set High in SW) } e 3 %
2) LVDS#B_TX3 which can export 12048 SCL 1 § HDMI_DDG_SCL_DP_AUX_P ] J/CST_VSYNC] K5
VAR-SOM-MX8(DP assembly option): HDMI AUX used by DP Pty 2 | Al com1 FADMI_DDC_SDA_DP_AUX_N 7 TV //cst_swmc)
X A2 comz <<
LVDS#B TX3 P 3 & HDMI_DP_SELC 1 1 0 /7CSI_D05] %3
Switch can be omitted when designing for only one of the the above interfaces, LVDS#B_TX3_N 4 B2 WXGX signals: v
HDMI_DP_SEL 9| geL o 14
£ 6 | == [//cs1_p03]1 | [\ 16 N[ [//cs1_po1)
o B EN % i :g?:gutgg;ég (//cstpoal | [] 18 [ [//cst o001 8;
3 - J1L146HOMLDIPEOOS [X] — B [X] estso TSR
J1.148-HDMI_D 1M, = U 2% 25 U = <>
¢ 26 R
GND = EC8-1

MX6/MX8-HDMI, MX8-DP, MX8X-CSI, MX8MP-2nd MIPI-CSI

J1.79
J1.48

J1.84

J1.173
J1.154-HDMI_HPD
J1.156-HDMI_DDCCEC]

MXBMP signal note:

MX8MP - via 50mbps buffer on SOM
MX8MP - SOC 10
MX8MP - via 50mbps buffer on SOM
MX8MP - SOC IO
MIPI-CSI-D3_P diff. pair.for MXSMP
MIPI-CSI-D3_N diff. pair.for MX8MP

J1.152-HDMI_CLKP
J1.150-HDMI_CLKM

J1.151-HDMI_D2P
J1.153-HDMI_D2M

MATING - FOR HDMI/DP ADAPTER
K-MATING - FOR MX8X Camera Adapter

WMarisciter

07. Camera, HDMI, DP

Document Number
Symphony-Board
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08. Ethernet Gigabit Ethernet (Internal)
. Giga Eth t Diffe ttial Pair,
T T LAYOUT NOTE: Fé‘fgw Giga Ethernet routing
i
Header/Stub isolation Bierental mpedance: 100 ohms
resistors VDD_ENET for SOM-MX8/MX8X/MX8MP J21_ $26-22-0018
ENETL_ROMILAXDS NG mira R Power for ENET1_RGMII IOs on SOM power fed from pin J1.38 ETH#A,MDLAjég ﬂ A o1+ 3 A 5> ETH#A LED ACT
ji'?}"éﬂ?l*&ém:}{igi n n jlgj{;; For specific SOM listed above, requiring second ETH port on ENET1 this power should ETH#A_MDI_A_M: 1 TD1- Zﬁ BASE_PER_3V3
J1.122 ENET1_RGMIL_RXDO 91122 EXT be set to 1.8V source from U11 PHY ETH#A_MDI_B_P 0 R | oy ’ Y+ | L1 _Re0 499R1% T
J1.81-ENET1_RGMIL_RXD1 J181_EXT ETH»A,MD\,B,Még U RS | 1o
J1.120-ENET1_RGMILRX_CTL  ((SENETIRGMILRX CTL NG 49.9R1% \R151(¢ys 1,120 EXT BASE PER 3V3 ETH#A_MDI_C Pég ﬂ RS oar o1 |
ENET1_RGMII_RXC ETH#A_MDI_C_M 1 TD3- >> ETH#A_LED_LINK_10_100_1000
J1.57-ENET1_RGMIL_RXC <) = = 0K 1 R136, ETH{_VDDIO e
IC_1.0K1% Y J1.57_EXT r - ETH#A_MDI_D_P. TD4+
ETH1_1v8 Q2 ° ETH#A_MDI_D_M R9_ | 1p4” g BASE_PER 3V3
J1 113 ENET1 RGMII_TX_CTL J1.113_EXT T 1 153 iz 5 =5 ; L5 R79 499R1% T
6-ENET1_RGMII_TXC J1.96_EXT [ . M2 | rom 0
HISENEN “RGMIL_TXDO J1.73_EXT TeT2
J1.177-ENET1_RGMII_TXD1 J1A77_EXT Jﬁs' 3 1 gg—s" 220 2; 1CTa st 2:;
ENETI HGMII TXD2 NC R177 100nF 6 i o |a |o ’7 TCT4 SH2
J1.56-ENET1_RGMII_TXD2 J1.56_EXT EXP_SOM_VSELECT Y584 g # P 818 18
J1.55-ENET1_RGMII_TXD3 §8 NC R178 C'R 8 J1.55_EXT L > 4.70F £ 1818 g
GND % = GND FREEE
ERESENE
157P6X A m H
Note: " BO<A (MX6/S0L0) : VI /717
) HY BLOA {MX8/MXSX) ci26
Customer requiring usage of J30 header (located on bottom side) 1nF 2KV
should assemble these resistors if not assembled by default
BASE_PER_3V3 ETH1_VDDIO
E
C225| | 2.20F C226| | 2.2uF R186
147K 1% ETHI_OV9  BASE_PER_3V3 ETH1_VDDIO
= ’ ETH1_VDDIO T T T
U108 GND 5 C215| | 4.7uF ETH1_VDDIO BASE_PER_3V3
L [ = C214[[4.7u
J1.74-ENET_MDG 10| 4OCB veoR ENET_MDC = C213]
J1.30-ENET_MDIO é B2 a2 ENET_MDIO - G198 _10nF Ri68 Ri64 Ri65
- 4 R153 51945{ 10K 10K 10K
Ak R 147K C199_10nF NC
2 % NC C200.
oo : | S
- o co02 . [ED |
NTSOT04GUT2 g0 m :Sfmsooawzm LAYOUT NOTE: ETHT_LEDO
GND o om VSELEGT C203_10nF Piace 100F.5 1000  CER—
23 4 apacitors for each power
MDC DVDD_0P9 35 —¢ i
5oV, 100ma 2 woio DVDD 06 |55 S— Flco e capecior e R RERET o<
ENET!_RGMII_RXC ENET!_RGMII_RXC_AR 34 DVDD_0P9 chip NC NC
3 ENETT-RGMITRX_CTC 35| RXC/RX_CLKIMACIF_SELO 1" 0207 10nF
NFL18ZT207H1A30 ENETT-RGMI-RXD0 33| RX_CTL/RX_DV/CRS_DV/MAGIF_SEL1 AVDD_3P3 |55 gl 1ONE
ENETT RGMIT RXDT 32| RXD_O/PHYAD_0 AVDD_3P3 Y —c555—TOnE — —
ENETT_RGMIT_RXD: 30| RXD_1/PHYAD_1 25 I l[ceio| GND GND
ENETT_RGMIT_RXD: 29 | RXD_2/PHYAD_2 VDDIO |5y C211_10nF
RXD_3/PHYAD_3 VDDIO 55 120 $26-22-0018
ENET!_RGMII_TXC 38 VbDIO
ENETT_RGMIT_TX CTC 37| TXGITX_CLK a1 v. | Lo ETHI LEDO
ENETT-RGMITTXD0 39| TX_CTUTX_EN MDI_0_P il Rio| TD1+
ENETT_RGMIT_TXDT Kg’w %HU: TDI1- R7g  BASE_PER_3V3
ENETT_RGMIT_TXD: 5 L1 il R4 ve | L1 T
ENETT-RGMI-TXD TXD_2 MDI_1_N TD2+ A
— TXD_3 MDI_2_ P f R5 | [Do 49,9 19
MDI_2_N ‘
22 2] R3
TP10O——8——=2- INT_N/CRS MDI_3_P f ‘ D3
EXP_ENET{_RESET B 7| RESET N MDI 3N ] R2| 153+ GO 1 | L4 ETHILED LINK B
- = LAYOUT NOTE~ R171 499R 1%
ETH1_CLK_O 8 21 ETH1_LEDO R8 NC
9 | XTAL O LED_0/COL/TX_ER/PHY_CFGO |55 Giga Ethernet Differential R9 | TD4+ 0 =
vi XTAL_I/GLK_IN/REF_CLK LINK_ST/PHY_CFG1 = Par, Follow Giga Ethernet TD4- Ry7  BASEPER 3V 3p
t ide g o
26 Mhz TSX3225 EC] g 101 pexr GP_CLK/RX_ER/MDIX_MODE %OTPH &,“,E‘?é’n{’,:{ mpesance: 100 iz L T 49.9R 1% T
z OLK2s_REF oTPY Tt ” 172 . . OR_ETH1_LED_LINK
< 5 41 TCT2 SH1 NC
2 GND EPAD ETH1_LED_LINK B e Sty stz
23 2
5 |8
Qo |2 o = a1
o= = = GND FDV301N
= = = ETH1_LED_LINK i
GND GND  GND H
= C135 / } 4
GND 1nF 2KV
BASE_PER_3V3 uss ETH1_1V8
BASE | PER 3v3 ETH1_0V9 T TLV70218DBVR
#¥zss00pp0
4 1 5
v S I ariscite»
GND N 221
EN  GND e
aND Ne X 08. Ethernet
ocument Number Tojoot ov
GND ‘Symphony-Board ‘Symphony-Board 6ARN.
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09. PCIe

BASE_PER_3V3 Fg3

PCIe CLK

100nF ENF 100uF |100uF  |100uF
—L—

120R 1.2A
SC_PCIE__ ||C39
1[2.2uF
|| c38 = LAYOUT NOTE:
|1100nF GND
ol Differential Impedance:
us - 100 ohms
o
OE 8 8 N NAND
= 11 [\ OSC_PCIE_CLKO P _R22 BLM15BA330SN1D PCIE#A REFCLKI0OM P SOM-6UL
CLKO+ OSC_PCIE_CLKO_N R2 BLM15BA330SN1D ;; " N Signals should
NG 2 CLKo. |10 OSC_PCIE CIKON R23 o T =5 o PCIE#A_REFCLKIOOM N nol e driven
NC_3 R37 OF—I
NC_5 8 [\ OSC_PCIE_CLK1_P R36 BLM15BA330SN1D [\ PCIE#A_REFCLK100M_P_C
NC_6 CLK1+ "9~ [ OSC_PCIE_CLK1_N Ra35 BLM15BA330SNTD | | PCIE#A_REFCLKT00M_N_C
NC_7 CLK1-
NC_ 14 @
= u R22,R23,R35,R36 assemlf:)lecé mi‘th Ferrite Bead s |5
DSC557-0344FL1T P/N: BLM15BA330SN1D for suppression L) .
N2 Note: FOR SOM-MX6 using internal SoC clock: 3 <3 LAYOUT NOTE:
1. Default always ON, To disable clock install R21. install 100nF instead of R37,R38 Place parallel termination resistors
2. Replacement PN: AB-557-03-HCHC-F-L-C-T remove R22,R23,R35,R36 as close to the SOM connector
3. Disabled with SW6 in ON state 1 |; aspossile.
B a
= © |e
GND ?
GND
BASE_PER_3
'|' BASE_PER_1V5
k ics L L“O L“ kza tgm tgso
7uF 100nF  [10OnF

1.5V_LDO Current
limited to 300mA

PCIE#AﬁDISﬁ% TP1

<>> SAI#A_RXFS_PCIE#A_RESET B

12C#A_SCL

12C#A_SDA

S

Mariscite»

J15 GND
LAYOUT NOTE: TP2 o PCIE#A_WAKE_B ; WAKE# 3.3V 1 i
X2 COEX1 GND7
Pl rallel termination resistors 5 6
cloasC:tgathe mPCle connector x 7 " g(L)KElg{(gQ# UIM1 g\\;\ﬂ; 8
R2 9.9R 9 — 10
PCIE#A_REFCLK100M_N_C 11 gE‘ELK U'STMD’SIQ 2
PCIE#A_REFCLKT00M_P_C 13 REFgLK; UM RESET 14
Ri SAli 15 | Grp2 UM VPP 10
LAYOUT NOTE:
ro'auﬁi ?&r?eagirc fose X—’} ; Reserved/UIM_C8 GND8 ;g
8 W Reserved/UIM_C4N_DISABLE# 22
PCIE#A_RX0_N <<‘ﬁ—/\%}p—‘ PCle CRXM 55 GND3 PERST# (54
w PERNO +3.3Vaux
PCIE#A_RX0_P «%g(/\ PCle_CRXP 25 | PERpO GND9 gg
X P 59| GND4 1.5V_2 55
PCIEFATXON 3 I 100nF ]_PCle_CTXM 31| GNDS oM _CLK "5
PCIE#A_TXO_P 1CSOnF PCle CTXP gg PETPO GND10 gé
37 | GND6 USB D- 35—
GND14 USB_D+
LAYOUT NOTE: 39 | 3.3vaux GND11 49
PCIE Differential Pairs, Follow PCle routing guidelines. 43 +3.3Vaux2 LED_WWAN# [~ 4
Differential Impedance: 85 ohms 45 GND13 LED_WLAN# 46 X
Length match +/-5mil %47 Reserved7 LED_WPAN# |45
X5 | Reserved8 1.5V_3 55
Xig? Reserved9 GND12 55
X%—=—1 Reserved10 3.3V_2

0]
Z
o

MM60-52B1-E1-R650

[0}

Z
o

Title
09. PCle
Bize Document Number Project Rev
A4 | Symphony-Board 1.6A Rl
Designer: Aviad H [Approved By:
heet 7 of 24
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10. Debug, GPIO Exp, Buttons, LED

USB UART DEBUG

DEBUG_VBUS
3v30UT T
33 1 E
BASE_PER_3V3 3v30UT o
T 100nF
| U24 © FB8
122 €123 FT230XQ ™ — = = 120R 1.2A DEBUG_VBUS_C ol
15 . GND 10 GND__GND
100nF f100nF 2|™x0 2 3 vee U28 oo
6 |FX0 o 3 TPD4EUSB30 1
= u23 = 4 |RTSE > = 7 USB_DEBUG_DM 3 2 1 10 _USB DEBUG DM C_ 2 | VCC
GND SN74AVCAT245 GND CTS# LdzBBDD"P" 6 AT 7 [ oF NCtT5 °USB DEBUG DP.C_ 3 gﬂﬁg
~|USB_DEBUG_DP —~ Bt N2
12 VCCA VCCB ]g % CBUSO = = 4~ I i GND  GND g g D
1DIR  10E# %—%{CBUST o 3V30UT %—¢— D2+ NC3 g GND
3| DR 20cs 14 5|0 200 MCZ1210AH900L2T 5 oo Ney 6 o
4 13 X1g rzz 9 * x J29
UART#_DEBUG_RX << 5 1A1 .. 1B1 5 CBUS3 wW®GG RESET# C144 USB MICRO AB
TP5 O &1 1A2 5o 1B2 [ LAYOUT NOTE: == — 9:1
UART#_DEBUG_TX 2A1 2Bt ~|oofen ) — =
7 10 — | USB 2.0 Differential Pair, annotated 10nFGND GND
TP6 O g | 2A2 D 2B2 [g with a ring Iaround‘lhe p‘air. Follow " — —
GND Q_ GND USB 2.0 routing guidelines. — GND GND
Length Match: +/- 100 mils o
~ L Differential Impedance: 90 ohms GND
GND
GND
BASE_PER_3V3 . SWi
T 1 3 BACK BAs_Ig PER_3V3
2 97 R64 221R 1% D10
€35 Tz FSM4JSMATR P EXP_Swi 2% D P> EXPLED
& |8 AN
100nF z
R19 o __1“ Phos
10K = 3 — TPD1E10BO9DPYR
GND FEEERRG GND
us EEEERS
16 4
VCC PO EXP_LED
12C#A_SDA < X 12 SDA P1 g >) EXP_SW1 ; —_— SSWZ ok
12C#A_SCL 2 15 scL P2 5 < EXP_SW2 N
EXP_INT INT P3 EXP_SW3 EXP_SW2
; A0 P4 ?0 EXP_USB3_SATA_SEL FSMAJSMATR
5 Al P5 (1 EXP_ENET1_RESET_B
g A2 P6 13 EXP_SOM_VSELECT 3
I~ GND PP == TPDIE10B09DPYR
= PCA9534PWR GND
GND 2 |Q | R2o
I2C ADDRESS= 0x20 > % 1.0K 1% .. SW4
czvﬁ* 1 3 MENU
2 P 94
@Powerup all IN > FSM4JSMATR >> EXP_SW3
SW can set to output as push-pull P )
GNDGNDGND AP —— Tl
L TPDIE10BOSDPYR 10. Debug, GPIO Exp, Buttons, LED
In VAR-S_OM—MXS SOM pin 29 E_XPi_INT is referenqed to 1.8V. GND e Document Number Project Rov
When using pin 29 as an input pin driven by higher input voltage, A4 | symphony-Board
use an external voltage divider or limit the current using a series resistor to a maximum of 1TmA. 1-6A_R.
Designer: Aviad H [Approved By:

Date Monday, Aprll 04, 2022 heet 8 of 24
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11. LVDS, DSI, Touch

RESISTIVE TOUCH

TP#_TS_X-_CONN

TP# TS Y+ CONN S
TP# TS X+ CONN $$
TP# TS_Y- CONN <5

CAPACITIVE

o

4 (Ci15 (Ci6 [C17

f70pF E70pF f70pF f70pF

OS FFC/FPC

I

[]
Z
[S]

BASE_PER_3V3

TOUCH

LAYOUT NOTE:

LVDS Differential Pair, Follow
LVDS routing guidelines.

LVDS

Differential Impedance: 100 ohms

LVDS#A TX0O_N

LVDS#A_TX2'N

LVDS#A_TX1_P ;<

LVDS#A_CLK_P )

PWM#A )

LVDS#A TX3 N ;18
LVDS#A_TX3_P > NG

DISPLAY A

VCC_DISP_3V3
oL
J7
1 L2 | =
3] 277" GND
518 4
A
? 9 10 2
3 11 12 42
£ 13 14
=115 16
g | 17 18 0
19 20
= CH81202M10100 —
GNI GND

HEADER 2X1

Note: It is recommended to add placeholders
for common mode chokes/ferrites on the LVDS lines
for improvement of EMI suppression

C25
10uF

>2 LVDS#A_TX0_P

LVDS#A_TX1_N

ELVDS#A?TXAP

LVDS#A_CLK_N
VCC_DISP_5V

ce7
Y

GND

LVDS DISPLAY B

LAYOUT NOTE:

LVDS Differential Pair, Follow
LVDS routing guidelines.

Differential Inpedance: 100 ohms

LVDS#B_TXON

LVDS#B_TX1_P

LVDS#B_TX2 N

X

LVDS#B_CLK P )

PWM#A )

LVDS#B_TX3_N 1
LVDS#B_TX3_P 2

HEADER 2X1 GND
Note: It is recommended to add placeholders

for common mode chokes/ferrites on the LVDS lines
for improvement of EMI suppression

VCC_DISP_3V3
oL c20
J5 10uF
1 | 2 = D
3 ; i g GND
? 5 6 -8 LVDS#B_TX0_P
7 8 QR LVDS#B TX1 N
919 10 -9
; 11 12 42 LVDS#B_TX2_P
£ 13 14 g & LVDS#B_CLK_N
7115 16 13 VCC_DISP_5V
9 | 17 18 0
19 20
= CH81202M10100 =
GND|

BASE_PER_3V3

NC

R

c
s MIPI DSI DISPLAY
e
CPT_RST 1 VCC_DlS_ P_3V3 BASE_PER_1V8
|2C#C_SDA <<§ g LAYOUT NOTE:
12C#C_SCL . . >
B 4 LVDS Differential Pair, Follo
PWM#B_CPT_INT (< 5 LVDS ro“utmg gluidelirzes. " JJ: c2
Note: Please see note on Headerspage  [C9 6 Differential Impedance: 100 ohms 10dF 13 10uF PR
regarding Touch interrupt —_— 7 = 1 2 =
100nF 8 GND 3 ; i 4 GND
y J11 J1.141-DSI_DOM <L g 5 6 g <>> J1.143-DSI|_DOP
- 7 8 {>> J1.145-DSI_D1M
CF20061D0R0-LF MX8X: J1.147-DSI_D1P <<} 219 10 19 MX8X:
11 12
QSPI/ADC 3|11 121 &> Ji.14z0si_cukon | QSPI/ADC
J1.140-DSL_CLKOP () 2115 16 g
J1.57_EXT <<> 5 17 18 %
PWM#A ) 19 20 8
See note in CBWDOG.B 3 Z_ﬁ; CH81202M10100 Z_ﬁ;
"Headers" Page 14  J1.82-USB#A_HOST_PWR )
CB-USB#A_HOST_PWR )
[2C#A_SDA <<;g: 1 f\“é
Short circuit protection s 2 hesveR axi |
D25 BASE_PER 3V3 D26 VCC_5V
D R122 221R 1% D R126 475R 1%
VCC_5V
U30 VCC_DISP_3v3 T U31 VCC_DISP_5V
FPF2193 FPF2193
/Bé Vin Vout E} Ag Vin Vout a7
EN FLAG EN FLAG I I ) A
c2 GND  Iset ¢ :260 GND  Iset ¢ :283
[Title
R124 100nF R128 100nF
365R 1% 365R 1% 11. LVDS, DSI, Touch
Bize Document Number Project Rev
Note for U30 U31: A4 Symphony-Board Symphony-Board 1.6AR
e Recommneded PN for new design FPF2193 —
GND Assembled board can have FPF2194. GND Designer: Aviad H. [Approved By:
Date: Monday, April 04, 2022 heet 9 of 24
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12. U.é'BZ Host

USB2 Host

USB#A_HOST_VBUS

J23
USB304FA-C1031301
USB#A_HOST_VBUS < ! 5 C113
USB#A_HOST_DN <<§ [’ 1t \] LebEh [eT DY b 2 .
e 47uF
USB#A_HOST DP (K3 2|_4rm USB#A_HOST_DP_C i : 6 «
MCZ1210AH900L2T ¢ ¢ L—=_1 i
a 7T~ s =
. Alternative PN GND
LAYOUT NOTE: s [ , defne.
USB 2.0 Differential Pair, annotated -
with a ring around the pair. Follow 6 N] N 1
USB 2.0 routing guidelines. [
Length Match: +/- 100 mils W W —
Differential Impedance: 90 ohms =
D16 GND
1P4220CZ6

BASE_PER 3V3

VCC 5V USB#A_HOST_VBUS
R93 u22 T
10K FPF2193
23 Vin Vout E‘}

CB-USB#A_HOST PWR EN FLAG —X

NC Ct11_C2 C1 C114
NOTE: R150 == GND _ Iset —

! 10K 10u R110 100nF
Power always enabled; 787R 1%
In order to control the power see page 14 "Headers"
GND

(arisciter

e
12. USB2 Host

Bize Document Number Project Rev
A4 Symphony-Board Symphony-Board 1.6A ]
Designer: Aviad H. [Approved By:
Date: Monday, April 04, 2022 heet 10 of 24
5 | 4 | 3 | 2 | 1
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T 4 T 3 j‘ 2 T 1
BASE_PER_3V3 :
13. USB3, uSATA : SATA 2.0
: .
H :  LAYOUT NOTE:
BASE_PER_3V3 H R117 . R
H 10K ©  SATA Differential Pair, Follow LAYOUT NOTE:
SATA/USB select i S .
LAYOUT NOTE: : D Do Place AG capecoso s27
USB 3.0 Differential Pair, annotated H H SATA_TXP C14¢ 1 8
with a fing around the pair. Follow H T00nF ||| SATAC_TXP > | GND1 - MP1
a8 Diranta impeince: 50 ohms : SATA_TXN Siet ATAC_TXN A
aag : U 100nF parig
[s)=}=] L-BOO" 01 M
J1.93-SATA RXP-USB3 SS8 RX P <C>————2po p  ~ >~ e —— gy il CUL-BOOTMODEL 4 SATA RN N\ o Sl RXN/B-
J1.91-SATA_RXN-USB3_SS3_RX N <¢3—————3| Ag N : SATA_RXP [] c14d| [ = RXP/B+ 9
J1.97-SATA_TXP-USB3_SS3_TX_P <<>% A1_P 0 = v mond GND3  MP2
U1:88-SATA_TXN-USB3_SS3_TX N {{S5————T AN H SATA 7Circuits
R149 BASE_PER_3V3 GND
12 10K .
EXP_USB3_SATA_SEL >ﬁ S
LAYOUT NOTE: : Skl veo_sv
SATA Differential Pair, Follow = H 22uF| HDR2.54_3x1_Shrouded
\TA routing guidelines. GND H C0805_vi —
By deafult, lines routed to SATA Cora el anet 89 onme GND
Usage of native USB_ID for iMX8MP requires . . .
patches not included in the formal release, Config Channel Logic Detection &
5 5 pull up should be to 1.8V. . . . .
USB TYPE C Circultry |P..if0%:8 faction for van-sow-sn-pios Indication of Plug Orientation

Connect J1.72 GPIO to U22 PTN ID output -
same solution applies also for VAR-SOM-MX8/8X/8M-MINI USB_SS3_VBUS
USB#B_OTG_ID can be left floating if not used.

BASE_PER_3V3

BASE_PER_3V3

LAYOUT NOTE:

USB 3.0 Differential Pair, annotated

with a ring around the pair. Follow
2uF 100nF 5% 0 outing guidelines
Differential Impedance: 90 chms

fot—
MOL

84
884

ol
=]
8
E
B

3

Us4 ~ o
CBTL020438 |~ = SS_CON_TX2 P |[C128 S5_TX2_P = 2
ey GND 100nF ( GND
cag SS CON_TX2 N |[C119 SS_TX2 N s |2 |32 «
USB3 SS3_TX P 2 eeg 18 100nF 2 vat . ?> lotASoL
~SS3RX | 3 23*5 53*5 = ﬂ J1.72-USB3_INTB J\/\/ﬁ &) veus peT 8 spaouTt 4 -
| | SS_RX2_P 220583 | Use#s OTG D C 4]
USB3_553_RX_N S inip BI P (15 ] SSRYXZN USB#B_OTG_ID éé R130 0R My SeLIoUT? |&—hg mg a1s o ig USB#B_OTG.ID
== AN BI_N — pTN5150A Er 17| ADR/CON._I OET WTBOUTS J1.72-USB3_INTB
4 SS_CON_TX1_P ||C139 SS_TX1_P BASE_PER_3V3 EXT_SEL 1 USB 883 CCl
COP 75 100nF T NG R102 PTN5150A_PORT 3 2 CC1 |5 TUSB 5S53.CC2_
PTN5150A_SEL 12} g?,'; I — SS_CON_TXI_N [|C138 SS_TXI_N PORT [} cc2
19 P9 100nF NC__ R103 PTN5150AHXMP
SEL=L, A-B XD sagx CIN ‘ " N c e 2
= " 2222 SS_RX1_P =
SEL=H, A-C 6566 [ SSRXIN GND
—|olo|< =
22 N
s JSB TYPE C
LAYOUT NOTE:
»b@ D20
USB 2.0 Differential Pair, annotated PN PGB1010603MR J26
with a ring around the pair. Follow’
ISB 2.0 routing guidelines. 27 Gl At
Differential Impedance: 90 ohms TPD4EUSB30 SS_TX1_P A SS_RX1_P /.\
USB_SS3_CC1 1 0 [ SSTXIN A S_RXT_N[ |
USB_SS3_CC: 7 [DfF—Not A » \Vj
s o Nez USB_SS3_CC1 A n
1 4 USB G OTG2 DP 4 [7 A USB_C_OTG2_DN
USB#B_OTG_DP () USB-GOTGZ DN{ 5 rD2r—NES i = A USB_C_OTG2_DP 1
o= NE+ V) A USB_553_CC2
. USBHB_OTGDN <G> CZIZIOAHSOOLZT = A9 |
5V Source Load Switch oo () ssmen At $S.TX
Vee 5V USB_SS3_VBUS X2 Al
26V VEDS w/PD VCe 5V
BASE_PER_3V3 Y GEY
2.2uF 50 R116 Ri11
i USB#B_OTG_VBUS <<- st
Bleeder
SH2
c2 uss
VBUST ["py = TPD4EUSB30 USB3 TYPE C RA
VBUS2 5y GND 1 ) SS_RX2_N
VBUS3 5 TDt—Net SAX2 P
A3 _ NX5P3090_ILIM SOt NE:
ILIM %1 GND  GND S8 TX2 N
5 D2r—NES STXTP
Be- NE+ = =
R114
NPa0sOUE BTK% ToDaEUSE0
Ilim: 1 [ SS_TX1_P
68K ~0.85A g Eéhi Ne2 S TXT_N =
54K ~ 1A
GND  GND
23.7K ~2.1A o g Bor NES Sg,s;:,; 13. USB3, uSATA
D2- Ne# — Document Number Toject oV
= ‘Symphony-Board ‘Symphony-Board 1.6A
USB Profile 1 = 5V @ 2.1 A GND

oved By:
heet 1
1




5 |
14. Headers

O

Headers arranged for compatible alternate function «
I2C PULL UPS S
J18 2
—/
PWM#B | pwwss crr Nt ; i PWM#C | pumtc 3
UART#A_ TX : 5 UART#BT_TX
UART#A I UART#A_RX > s >< UART#BT_RX BT UART I2C#AfSCL<
UART#B_TX UART#BT CTS_B 12C#A_SDA
UART#B | UART#B_RX - 9 10 3% UART#BT RTS.B
— 12C#B_SCL
CH81102M10100 12C#B_SDAK
12C#C_SCL
6 12C#C_SDA <:
1 2
SAI#AfRXFSJ:CIE#AfF{SEASI&Xﬁ%gé 3 ; i 4 >§ SSI:LfAAiggoK I2C_A has internal pulls in Camera buffer
SAT SAIHA_RXD ? 5 6 -0 >> SPI#A_SDI SPI#A T2C_B has internal pulls in MX6/MX8/MX8X/MXSMP SOMs.
SAI#A_TXD 9 7 8 0 S SpllgéﬁngCL For MX8MM/MX8MN/6UL SOMs - external pull ups should be added.
SAI#A_TXFS 9 10 B
SAI#A_RXC_USDHG#A RESET B < g R 12 12 g > ecresoa | I2C#B
12C#C_SCL 13 14 12C#A_SCL
12c#c | 12C4C_SDA < g 2145 16 (1S g posasbA | I2C#A
J1.72-USB3_INTB 17 18 CANLO
9 0 > |
19 20 CANHO CAN
CH81202M10100
GND

Headers arranged for partial compatible alternate function

7 COLD RESET ON WDOG_B EVENT
— for MX6/SOLO and 6UL SOMs
1 2
J1.86-MIPI_CAM_BUF_CTL < 3 4 > > J1.40-MIPI_GAM_RST Listed above SOMs require short on headers to
184585 : 5 <¢" J1.70-MIPL CAM_SYNC get "reboot" to function.
UART/QSPI J1.48 > 5 < J1.75-MIPI_CAM_TRIGGER SAI/SPI For all other watch dog looped on SOM
J1.117-M|PLCArvljor;T3 SR TR IR o < >j].%-MIPLCSLPWDN
: : Symphony Board reset See J3.17
—T 087WDOG78 > circuitry watch dog input
CH81102M10100 J1.57 EXT SOM_6UL: PIN57 WDOGl_B See J3.11
PV‘VM;B CPT INT g( MX6/SOLO: PIN68 WDOGL_B See J18.1
BASE_PER_3V3 BASE_PER_3V3
530 NG Located on pS USB#A Host VBUS power control
1 1 2 | 2 In order to control the USB#A HOST VBUS power a short is required:
TP# TS_Y- 213 s <O 1.56_EXT CB-USB#A_HOST_PWR  py—obliopy Roard 22 See .12
TP# T5.V4 315 6 < 1.5 EXT UART See J3.18
TP#_TS_ X+ 517 8 o QL J1-78 EXT J1.82-USB#A_HOST_PWR ) :
TP# TS_X- 719 10 43 QR J1-96_ EXT
J1.71 EXT 11 12 J1.113_EXT
81 EXT &K 313 14 |14 Q&S 1477 EXT
S22 ExT Q&S 5 15 16 18 Q&S 157 EXT
J1.120_EXT < ; 17 18 g & J1.54_EXT | UART
19 20 [
CHg1202M10100]
" " al ISCIte)
For complete header alternate function refer .
- - - - . Reaaers
to "VAR-SOMs_Compatibility_and_Pinout.XLS " located at: ks
- - . . . ize Document Number Project Rev
ftp://ftp.variscite.com/SOM_Compatibility A4 | symphony-Board Symphony-Board 1.6A |
Designer: Aviad H. [Approved By:
Date: Monday, April 04, 2022 heet 12 of 24
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02. Block Diagram VAR-SOM-MX8M-MINI

Symphony-Board ......

VAR-SOM -MX8M-MINI

USB Type

MooAS  [REEEEC

USB to UART [«

UART# _|
Debug

Ext.

Ext.
Header
Ext. ¢
Header S

ECSPI2

, #BT

:
Ext.
Header 12C#A, #B,

e 2CH#C

12C#C Cap. Touch

#O

AT
LI " ln
Ext.
=l

Headphones =

Audio Codec/
SAI5
CLK+DATA

SAl

Buttons/LEDs

GPIO Expander

< 2CH#A

Boot, Reset

System Ctrl

-

MIPI-DSI/
LVDS-CHO

L
1

MIPICSI-2 &

Gigabit
Ethernet PHY

3.3
5V

V
/0600

12V DC
Power Jack

Ext.

LVDS #A (4 lanes) e .

Ext.

LVDS #B (4 lanes) Header

Serial Camera (4 lanes) Edge connector

- EE

ETH#A+LEDs

PCle Clock

Generator Mini-PCle

Socket

uSDHC2

PCle#A

USB#A Host USB Type-A

USB#B OTG

USB Type-C

0

USDHC#A uSD

SPDIF
PWM1.2,3

Ifll

GPT
FD-CAN — FLEXCAN#A T "

ONOFF, Ext
PMIC_STBY REQ

CAN

Pin2pin with additional VAR-SOM products.

Please check pin-list document for details

GPICs

7-

Header

Not Compatible

e
B
0 |
e
02. Block Diagram VAR-SOM-MX8M-MINI
ocument Number Tojeot ov
‘Symphony-Board 1.6A R

‘Symphony-Board

oved By:
heet 7o
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04. VAR—SOI\EI-MXBM-MINI Connector

anp
ETH#A MDI_C P
ETH#A MDI G M
=)
ETH#A MDID_P
ETHAA_MDID_M
=)
ETH#A LED_LINK_10_100_1000
Ic
ACH DMIC_DATA.
SAI#A_RXC_USDHC#A_RESET B
SAIA TXFS
SAIA TXD
=)
J1.30-ENET_MDIO
Ve _som
VGG SOM
Ji.36
J1.38 POWER
J1.40-MIPI CAM_RST
BOOTH SEL
FLEXCAN#A_TX
FLEXCAN#A AX
UARTABT_ATS B
UART#BT.
J1.54-ENET1_RGMI_FXD3
J1.56 ENET1_RGMI TX02
USDHCHA GLK
USDHC#A DATO
USDHC#A_CMD
=)
PWM#B_CPT_INT
J170MIPI GAI SYNC.
J1.72.US83 INTB
174 ENET_MDC
aND
aND
USDHC#A CD B
J1.82.USBHA_ HOST PWR
J1.86-MIPI_CAM BUF CTL
12C#A_SCL — =
2IC_SDA Shared on SO with AT
124C_SCL
USB#B_OTG 1D
J1.96 ENET1_RGMI TXC
5

ENET RD0//IGPIO1 102617 ETH TRX2 P
ENET_RD1///GPIOT_1027/"/ETH_TRX2_N
GND.

ENET_AD2//GPIO1_I028/"/ETH TRX3 P
ENET_RD3//GPIOT_1029/"/ETH_TRX3_N

RXCENET_RX_ER//IGPIOT_I025/LED_LINK10_100
Sl FXDS/SATT TXO3/SAI TXESTISAls TD0I/POM BT 1GPI03 1024°/DMIG_GLK

SAI2_TXDO/SAIS_TXDA/I/GPIO4_I026
GND.

AN RX
07 oatw

SRS RGP OLKioAly ARSI uARTz  CTS BIIGPIOM 1029
SAI3_TXC/GPT1_COMPAREZ/SAIS_AXI 2_TXDIIIIGPIOS_1000
DARTI AXDIEGSPR 0L 1GPIOS. 1002
UART1_TXD/ECSPI_MOSI///GPIS 1023

SD2_CLK//GPIO2 [013
SD2_DATAO//IGPIO2_I015
SD2 OMDIIGPIO2 1014

DIF_RX/PWM2_ OUT/I/GPIOS 1004
202 MOSIARTY TXOIGPIOS o1
GPIOT_I011/USB2 OTG I

SENRT MbG iaPior 1018

P01 torousst ore
SAI3_TXDIGPT1_COMPARI IXD3///IGPIOS. 1001
SAT- XD /oALS AXDT/IEDM BITTIGHION 1085711-B00T OFGO1
SA1 FXOUSAS FXOUIPOM BT3/IPIOL 10052001 GFaea
IN/IGPIOS
~\2ca swpww SUriaPTs GUk/iiapios 1013
i
o

14_OUT/GPT2_CLKI/I/GPIOS 10
GPIOT IO0BENET1 MDO///SD1_GD_BIIIEXT GLK3

5 = RN
Polesn REFCUIO0N 100 PO REE Ok
PO FEFGLtar 108 R R Clicr
e 156 U85 Veus
$3ate 5 v 106 USB VR
R ot O 108 U 0"
USen tosT o7 a2
GND <>———if GND
R e—
U563 016 0F petay

J1.120ENETT_RGMIL RX_GTL 122
V1122 ENETI_AGWILRX00 124
\RTHA_TX 5

PCIERA TXO N 4]
PCIE#A TX0 P

PoiEwA RX0.P
A D e——
Ry D e—
1142 D51 GKOM Z

JuidsHom oie

ACH#_HPROUT

A1 MCLKPWMS OUTISAIS MOLKIIIGPIOS 1002
GPIOT_IO12/USB1 OTG_PWR
UARTS_TXDARTT_RTS_BIlIGPIOS 1027

o N
PCIEI TX P
PCIET_RX P
PCIET RX N

PMIC_STBY REQ
PMICTON_FEQ
GN

SAT TxoBSAG RXFSISA TXFSIIIGPIOL 1018 Gia
/SAIT TN PON BTO)GPIOS 105311 800T GFG00

SAIT_RXDO/SAIS_ RXDI
<GPIOY Io0GUSDHCT VSELECT

AIL THOUSAR TXO1TIGPIOL 101/))-800T GFGog

1100 ouU 24 Lk2

B CLPHVDS0-CHo Gk

12C4_SCLPWM2_OUT/PCIE1_CLKREQ_BI//GPIO5_020
12C4_SDAPWM1_OU 105_1021

NGrILYDSO oMLK N
3

0///GPIO3 1019 /HPOUTFB
AT 8ol J1GPI08 0217 HpLOUT
SN RXDYA TAOA/SA THRS /Sals X0 oM BT

PI03_1023/"HPROUT

X_CTLIIGPIOT_10221ING

ol
ENET T3P0 1018 ETH TR0 b

ENET_TD2ENET_TX_CLK_IN|ENET_REF_CLK_ROOT_OUT//IIGPIO1 I019/"/ETH TRXD N
GND

ENET_TD1///GPIO1_I0207/ETH TRX1_P.

ENET_TDO///GPIO1 JI021//ETH TRX1 N

RX_OTLIIGRIOT 024" LD ACT
_OUT//GPIOS |

NET |
SPOIF 41 LKW

XOUSAS THDOIIUARTIRTS. B///GPIOX | ]

Al2_R
SAZ_ RXFSISA THFSIOAB TXOTISAR FXD1/IUART 104_1021

TXC ke TX021GPI0 oz

GPIOT_IOO7ENET. MDIO//EXT Gk
(C_VCC

“EGSPII MISOUARTS_CTS 8///GPIOS 1003
~ECSPI1_SCLKUARTS R PI05 1006
JEoRPIT MOSIUARTS )

PIO5 1007

3v3_PER
SAI3_ RXDIGPT1_COMPARE/SAIS_RXDO//-UART2_RTS. E/////Gwouo:u
SAS_TXFSIGPT_GAPTURES/SAIS_RXD1I/SAT TXD1I-UART2 RXDIIIGRIS 1031
_UARTS_RXDIUART1_CTS B 5

ARTS TXOUARTI /TS 8//Gri02 1087

aND
o ETHIA MDI B P
ETHAA_MDLB_M
aND
ETH#A LED_ ACT °|
PWM#A
aND
SAI#A_RXD.
SAIFA RXFS POIEFA RESET B
SAIA TXC
aND
EXP_INT
J31 33 35 PWR
GND
SPIFA_CSO
SPIFA_SDI
SPI#A_SCK
SPIFA_SDO.
aND

UARTIBT. 0TS B [t

AT
_RGMII TXD3

R
J1.57.ENET1_RGMILRXC

aND
SD2_DATAZ//IGPIO2 017 USDHC#A DAT2
SD2_DATAI//IGPIO2 016 USDHG#A DAT1
PI02 1018 USDHG#A DAT3

K aND

SD2_DAT

SPDIF_TXPWM3_OUT//IGPIOS 1003
2 RESET B///CrIO: (01

SA2 MOLISAS ML
ECSPI2 SOLKUARTA
e NSOIUARTH CTS B///GPI0S 1012
3

~GPIO1_IOOO/ENET_PHY_REF CL

T0 oltage set on S0 L8]

J1.71-ENET1_RGMI_AXD2

J1.73 ENET1_RGMIL TXDO

U175 P CAM THIGGER
J1.77.MIPL_CSI_PWDN

3179
JLBENET1 AGMIAXDT

UART I

UARTH DEBUG T
12C#A_SDA

0
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LAl - Prefix number of "/" denotes alternate function number; none is ALTO0=PAD name

"/*/" - Prefix denotes

pin connected to a configurable module on SOM;

E.g. with "EC" pin ENET_TDS/////GPIOl_IOlB/*/ETH_TRXO_P source is Ethernet PHY
"en - Prefix points to an alternate function optionally used or shared on SOM;
Verify with SOM datasheet before using this pin;
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