RONETIN

DEVELOPMENT TOOLS

1.MX8M-CM

CPU Module (SoM) with NXP i.MX8MQ

Datasheet
rev 1.0

B 1sac0mM2100157 |
i

B whsa-
B 261ACN
| ETW

000EBEBAD025 S

RONETIX v i.MX8M-CM Rev:20

B RO ERER L AL REERO R ARRRRRRRDORRAARRRRRRRORAARRRRR O




RONETN

DEVELOPMENT TOOLS

Ronetix has made every attempt to ensure that the information in this document is accurate and
complete. However, Ronetix assumes no responsibility for any errors, omissions, or for any
consequences resulting from the use of the information included herein or the equipment it
accompanies. Ronetix reserves the right to make changes in its products and specifications at any
time without notice. Any software described in this document is furnished under a license or non-
disclosure agreement. It is against the law to copy this software on magnetic tape, disk, or other
medium for any purpose other than the licensee’s personal use. Product and company names herein
may be the trademarks of their respective owners.

Ronetix Development Tools GmbH
Hirschstettner Str. 19/Z110

1220 Vienna

Austria

www.ronetix.at

1.MX8M-CM Datasheet 2


http://www.ronetix.at/

RONETN

DEVELOPMENT TOOLS

1. Document Revision History

Revision Date Notes

1.0 01-Jun-2021 Initial release

2. Table of Contents

Table of Contents

1. Document ReViSiOn HISTOTY........uiiiiriiiieiiiiiieeiniieeeeeiteeeesire e e s siee e e s siteeeesstee e s s s s s s ssssssssnaaaaeeeeas 3
2. Table Of COMLENLS. ....ccoueeieriieierieriteteeteet ettt ettt et st et e e sat e st e et e sae e bt et esseessesasesseeeseeeneens 3
3. OVEIVIBW..etiiiiiiteeieitee e ettt e e sttt e e s s eibtee s e sttt e e e saubbaeesasssaeeeasssaaeeesaasaaeesasssaaesessssbaaaaaeeeesesssnnsssnnssssnnn 5
3.1 General INfOrmMatioN..........cociiriiriiiinieeieere ettt sttt et e st e et e s be e saesasaesnnaees 5
T & 1T=d v 1T 1 T OO PRSP 6
3.3 BlOCK DiIAGIAIM.....ceiiiieiieeiierieiiiesie et ettt site st e st e s ste e st e s bt e s atesteesstessbaesssesasaenstesnsaeessnsaeens 7

4. CPU Module Hardware COIMPONENLS........cc.veerueeeriureerreeesreeesreessseesssessssseessseesssssesssseessssssssesssnns 8
4.1 POWET SUPPLY .c.ettitieiieeiieeteeit ettt sttt s bt et e st e et e s be e stessbe e st e ssteesaesnseensaesnseensaesssesnnsens 8
4.2 CPU L.MXBMQ....ceitiiieieniteientesit ettt e ste st e st et e satesaeste s et esbesste s st esbeestesaeesesstesseensesasenasesnes 8
4.2.1 i.MX8MQ BIOCK DIQ@Iam.......cueeriiriierierieinieeitesie st esiteseeesitesaeesaeesseesssseeesnneessnsneens 9

4.2.2 CPU PlatfOrM.....ceciieiiieiiieciieeieecieeete et e ste et e s aeeteesteebeessaeesaesssaesseesssessasssseesnsssessnssens 9

4.3 MIBITIOTY ....eteeeeuiteeeeeiettee ettt e e ettt e e e ettt e s e abteesesnsaeeeeeasseeeseensaaeesannsaeessanssaeeaannsaaessannneeesesnnnnnes 10
.31 DRAM. .ttt ettt ettt sttt s h et st h et e et e bt et e et e aeete e ateeaee 10

4.3.2 eMMC — non-volatile StOTrage MeIMOTY.........ccceeterieriueeriierireestesieeseessseeseesssseeesssneesnnns 10

4.3.3 SPI NOR FIaSh.....ccutiiiiiiriiiiieiecteeeteete ettt ettt sb e st sttt e s eesaaeen 11

4.3.4 T2C EEPROM......iiiiiiiiiiiiiieiteteeteete ettt sttt st ettt ae st s e b esesseesseenesneeeas 11

4.4 Giabit ENEIMOL.....cccviiiiieeieecieeeee ettt e st e e et e e s te e e s teeesaaeeessaeeesseeessnnsssaeasennnns 11
4.5 WLAN. ..ttt ettt et ettt et s bt et e b e s st e be e st e s st e bt s abesat e b e e st e bt et e s aeenaneeeaee 11

i S N | 1d | (o OO OSSR UUTRRRRUPO 11
4.7 LVDS DIIAZE. ...eueeteeieeieeteeetet ettt ettt sttt s et et s e sbe e be s b e sbaeebeeenneeas 12
A8 LED .. ittt ettt st ettt ettt h et e et e e h e e b e e st e s bt et e e atesae et e ente bt e teeeareas 13

5. SODIMM204 CONMECTOT. ... .uutteeeeiuireereeirteererieteeeeareeeeserrreesesasreeesssssseeesasssetesessseeesssssssssseeeeeeeees 13
6. CPU MOAUIE INEEITACES. ... .ecciiecriieiieiieeie ettt ettt e e te e teeeteesbeessbe e saeesseeeensseeeassseessssseesnssens 16
6.1 DiSPlay INEITACES. ... .eeriieiiiiieeieeteetet ettt ettt e et e e st e s be e st e s beesaeessbeenanenans 16
6.2 MIPI-CSI Camera iNterface.........cueeueeiuieeieeieeeiecieest et eteeseeeeaeesreeeveesseesssaeeessbaaeenneas 19
6.3 USB INEEITACE. ... eeouieiiiieeiteeet ettt sttt ettt et ettt st st e sbe b e sae e s emaeeneeeas 20

1.MX8M-CM Datasheet 3



RONETN

DEVELOPMENT TOOLS
5.4 PCI-EXPIESS.c.uuttteieeiiieeieiitteeesette e e ettt e e s ettt e e esabaeeessssteessasaaesessssaeeeassssaeessssssssssnssssssseeeeeees 21
6.5 MMG, SD, SDIO...c..ciiiiitiiieriteieeteritesteete sttt sttt st sat et e tesaee bt ste s st esbeesabeesabeesseesaseenas 22
5.6 UART ...ttt ettt sttt ettt et s e s bt et e et e s bt et e eat e b e e se s st e be e besate st entesasaesasaeans 22
6.7 T2C ettt et et h e bbbt e a e e bt et e e at e bt e teeatenbe e b e saeenaens 23
5.8 SPL..c ettt ettt e bt te et e bt e teeat e heetesatenbeenaeebaeen 24
6.9 QUAA SPL.....oiiiiieee ettt ettt ettt b et st b e et b e et e bt e st e e eneeeenreeane 24
B.10 PWIML ..ttt ettt et ettt ettt et et e e b et e st e s bt et e e a e e b e et e sat e be et e e abeenabeea 24
6.11 ANAIOZ AUAIO. ... eeiiiieieiiieieet ettt ettt sttt e st s sae e st e e st e e aba e e s sabaeeensraeeennns 25
B.12 GPIO .. ittt sttt ettt et s a e a et e et e bt et e eat e be e bt e e beeenaaeenaeens 26
B. 13 JTAG . .ttt ettt et a et et sb et e a e bt et e st e bt et s at e bt e st e e st e e enneenne 26
7 POWET SUPPLY .eeiiiiiieiiiecteeete ettt e e et e e s ae e e s be e e abe e e st e e e saeesssaeessbaeeansaessnseesnnaeesnsnnes 26
7.1 Power supply from base Doard............coceevieriiiniiiiiiiiieieeceteee e 26
7.2 Power supply provided to base board...........cccceecueieiieiniieiiiieiieeeieeete e 26
7.3 SYSEIM SIGNALS.....eiiuiieiiiiieeieeiie ettt ettt ettt e e ae et e st eesate s bt e satessbeesstessseesssesnseesasseaesannees 26
8. Electrical SPeCifiCationsS.........cccuierieeiiiiciecieeeieeie ettt ete et st e e vt e s e e esbeessbeebeesssaeeesnsaeeennsseeenn 27
8.1 Absolute MaXimUIT TAtINES.......eerieriieeriierieerieritee e et e stesreesitesbeessaesseesseesseessnsseessssseesnnnns 27
8.2 Recommended Operating CONditiOnS.........ccceeecueeeriieenieeniieenrieeeeeeesireeesreeesseessseeeessssnsenes 27
9. Operating Temperature RANGES..........ccoecueeeeeriiieeriiiteeeerieeeeesireeeserreeeessneeeeseesssssnnnnnsssreeeeeeees 27
10, COOLNG...eiutieeeiieeeiieeetee et e et e ettt e et e e e et eesteeeesbeeesstaaessseeessseaassseessseesssseenssaeesssssssseesessssssseeeens 27
11. MechanicCal DIaWin@S.......c.ceecuterieriieeniienieerteeieeste et estesteesatesteesasesseesstessseesssessssaessnsseassnsseens 28
11.1 Base board MOUNTING........cccveerveeriiieeriieeeiieeecieeeeiteeesreessteeesteesssseesssseeesssssssessssssnssseessnsnnns 28
11.2 SEANAOLES. ..ttt et s s 28
12, WaAITANLY TOITIIS. c.cuuviteiiiiiieeieiitteeeeiiteeeesteee s sttt e e sssataeeessateaeesssastaeeessssaeessssssaeesssssseeesssssseessnnnnns 29

1.MX8M-CM Datasheet 4



RONETN

DEVELOPMENT TOOLS

3. Overview

3.1 General Information

The i.MX8M-CM is a high-performance processing for low-power CPU Module (SoM — System
On Module) that perfectly fits various embedded products of connected and portable devices. It is
based on the NXP i.MX8MQ family of multipurpose processors from which feature an ARM®
Cortex™-A53 up to 1.5GHz + an additional ARM Cortex-M4. This Heterogeneous Multicore
Processing architecture enables the device to run an open operating system like Linux on the
Cortex-A53 core and an RTOS like FreeRTOS™ on the Cortex-M4 core for time and security
critical tasks.

1.MX8M-CM Datasheet 5
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3.2 Highlights

CPU .
Memory .
Display .
Camera .
Network .
Audio .
I/0 .
Electrical .
Physical .

Quad Armv8-A, 64-bit Cortex™-A53 Core, 1.5GHz
ARM® Cortex™-M4, 266MHz

RAM: 1 GiB LPDDRA4 (optional: up to 4 GiB)
eMMC: 4 GiB (optional: up to 64 GiB)

[2C EEPROM: 64KiB (optional)

QSPI NOR Flash: 64 MiB (optional)

HDMI
LVDS, up to 1400 x 1050 @60Hz
MIPI DSI

2x MIPI-CSI, 4 data lanes

Ethernet: 10/100/1000Mbps
WiFi: Atheros QCA6174A-5, 802.11ac, dual band 2x2 MIMO (optional)
Bluetooth: Bluetooth 5.0 Secure Connection Compliant (optional)

Audio codec WM8960: Stereo Headphone, Stereo Class D Speaker 1W,
Microphone

2x PCle 2.0, 1-lane each

2x USB3.0/2.0 OTG port

Up to 4x UART ports

MMC/SD/SDIO

Up to 3x SPI

Up to 3x 12C

Up to 4x general purpose PWM signals
GPIOs

Supply Voltage: 3.5 — 4.5V

Board size: 67x40mm

SO-DIMM 200 JEDEC MO-274 module (67.6x40mm)
Operation temperature: 0° +70°C, -20° to 85° C (optional)
Relative humidity: 10% to 90%

MTTF > 200000 hours

i.MX8M-CM Datashe

et
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3.3 Block Diagram

SD2/SDIO
4x ARM SD/SDIO HDMI
Cortex-A53ﬁ GPIOS
HDMI
up to 4x UARTs
ARM
Cortex-M4 GPIOs
3% Ti up to 3x SPI
x Timers
up to 3x 12C
3D Graphicy
P 4x UART up to 4x PWM
3Xx SPI up to 4x timers
CAAM up to 4 watchdogs
32KB 3x 12C
4x PWM pCl
€ » WLAN+BT | ©
LPDDR4 |.—\| | LPDDR4 USE_ ) QCAB174A-5
1GB-4GB [ 22—/ | controller 3x Watchdog g
d _____optional bypass_____
Muxe <« M2 pAudio Codec]—SPeaker
‘ 12C2 ' WM8960 Mic
NXP I.MX8M
RGMII Gigabit PHY 1Gbit ET
eMMC SD1
4-64GB 2x eMMC |
_____optional bypass_____
QSPI Flash |, ospia | DSILVDS | | \ps
64MB QuadSPI (XIP) MIPI-DSI — > bridge |
2C EEPROM,, 12c2 2x MIPI-CSI MIPLCSI
64KB
up to 2x PCle x1
82 KB Secure RAM 2x PCle x1
USB3.0 OTG
Random Number USB3.0 OTG
Power USB3.0
PMIC USB3.0
BD71837
12C2
> JTAG JTAG

204-pin SODIMM connector
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4. CPU Module Hardware Components
This chapter describes the hardware components of . MX8M-CM SoM.

4.1 Power supply

i.MX8M-CM uses Rohm’s BD71837 as a Power Management Integrated circuit (PMIC) designed
specifically for use with NXP’s i.MX8M series of application processors. The PMIC regulates all
power rails required on CPU module from a single 3.8V-5.0V power supply.

The PMIC is fully programmable via the 12C interface and associated register map. Additional
communication is provided by direct logic interfacing including interrupt, watchdog and reset.

4.2 CPU i.MX8MQ

The i.MX 8M Dual / 8M Quad processors represent NXP’s latest market of connected
streaming audio/video devices, scanning/imaging devices, and various devices requiring high-
performance, low-power processors. The i.MX 8M Dual / 8M Quad processors feature advanced
implementation of a quad Arm®Cortex®-A53 core, which operates at speeds of up to 1.5
GHz. A general purpose Cortex®-M4 core processor is for low-power processing. The DRAM
controller supports 32-bit/16-bit LPDDR4, DDR4, and DDR3Lmemory. There are a number
of other interfaces for connecting peripherals, such as WLAN, Bluetooth, GPS, displays, and
camera Sensors.

4.2.1 Block Diagram

1.MX8M-CM Datasheet 8



RONETN

DEVELOPMENT TOOLS
Multimedia Core Complex 1 Core Complex 2
Graphacs Pr:;:ss:lg Unit (GPU) ﬁ = Cmex'w e
ager
4 x Arm® Cortex®-A53 cores 16KBL11-Cache | 16 KB L1D-Cache
OpenGL® ES 3.1, Vulkan®, OpenCL™ 1.2 32 KB L1 I-cache 32 KB L1 D-cache 256 KB TCM ﬁRAMl
e Prostian Uak (iR 2em Meon' £y
berrrrrzooecs s SYPSSRP 2x PCle® 2.0 with L1 Substates (1-lane each)
s T080m80 MPEGS, MPEG D, : oo x PCle® 2.0 wi ubstates (1-lane eac
! VC-1, VP8, RV9, AVS, : Soly 2 x USB3.0 Dual Role and PHY
LE— MJPEG, H.263 Decoder ] HAB, SRTC, SITAG, TrustZone® (support USB Type C)
Display Controller AES256, RSA 4096, SHA-256, 3DES, ) 1 x Gb Ethernet
Dual Independent Display Support DES, Elliptic Curve (ECC), ARC4, MDS (with IEEE® 1588, EEE and AVB support)
up to 4Kps0 i
,—---———------—P----Ep- --------------- 1 Secure Real-Time Clock (RTC) 4 x UART 5 Mbit/s
; HDRI10, HLG ' =
------------------------------------ eFuse Key Storage 4xFC
Display and Camera I/O
eDP True Random Number Generator (RNG) 3xSPI
1 x HDMI 2.0a Tx (w/ HDCP 2.2) 32 KB Secure RAM 4 xPWM
1 x MIPI-DSI (4-lanes)
System Control External Memory
2 x MIPI-CSI (4-lanes each)
2 x Smart DMA x 32/x16 LPDDR4/DDR4/DDR3L
Audio I/0 : Up to 3200 MTps
6 x IS/SAl with TOM Support Gl
(20+ channels, each 32 bits @ 384 kHz) Boot ROM 2 x SDIO3.0/MMCS.0
SPDIF Tx and Rx i
— Resource Domain Controller NAND CTL (SLC/MLC) - BCH62

PMIC interface

HDMI Audio Return Channel (ARC) 1 x QuadSPI (XIP)

Figure 4.1: iMX8M Block Diagram

Temp Monitor/Sensor

4.2.2 CPU Platform

The i.MX8M Quad processor implements four ARM® Cortex®-A53 cores intended for high level
0O/S, with an ARM® Cortex®-M4 core dedicated for real-time tasks.

The ARM Cortex-A53 MPCore™ platform has the following features:
*  Quad ARM Cortex-A53 Cores
* Target frequency of 1.5GHz
* The core configuration is symmetric, where each core includes:
o 32 KByte L1 Instruction Cache
o 32 KByte L1 Data Cache

o MPE (media processing engine) with NEON co-processor supporting SIMD
architecture

* The Arm Cortex-A53 Core complex shares:

1.MX8M-CM Datasheet 9
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© General interrupt controller (GIC) with 128 interrupt support
o Global timer
©  Snoop control unit (SCU)
© 1 MB unified I/D L2 cache
© NEON MPE co-processor
= SIMD Media Processing Architecture
= NEON register file with 32x64-bit general-purpose registers
= NEON Integer execute pipeline (ALU, Shift, MAC)
=  NEON dual, single-precision floating point execute pipeline (FADD, FMUL)

= NEON load/store and permute pipeline

The ARM Cortex-M4 platform includes the following features:

4.3

Cortex-M4 CPU core operating at 266 MHz
MPU (memory protection unit)

FPU (floating-point unit)

16 KByte instruction cache

16 KByte data cache

256 KByte TCM (tightly-coupled memory)

Memory

4.3.1 DRAM

i.MX8M-CM is standard equipped with 1 GB LPDDR4 memory. Optionally up to 4 GB can be
assembled. The data bus is 32-bit wide.

4.3.2 eMMC - non-volatile storage memory
i.MX8M-CM is standard equipped with 4 GB eMMC. Optionally up to 32 GB can be assembled.

The eMMC can be used as boot device.

1.MX8M-CM Datasheet 10
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4.3.3 SPI NOR Flash
i.MX8M-CM can be assembled with a QSPI NOR Flash.

4.3.4 12C EEPROM
i.MX8M-CM can be assembled with a I2C EEPROM.

4.4 Gigabit Ethernet

i.MX8M-CM implements one full-featured 10/100/1000 Ethernet ports implemented with MAC
built into the i.MX8M SoC, coupled with AR8031 RGMII Ethernet PHYs from Qualcomm. The
Ethernet interface support the following main features:

e 10/100/1000 BASE-T IEEE 802.3 compliant.

IEEE 802.3u compliant Auto-Negotiation.

* Supports all IEEE 1588 frames - inside the MAC.
* Automatic channel swap (ACS).

* Automatic MDI/MDIX crossover.

* Automatic polarity correction.

* Activity and speed indicator LED controls.

4.5 WLAN

i.MX8M-CM optional wireless communication is implemented with SparkLAN WNSQ-
261ACN(BT) WLAN module. WNSQ-261ACN(BT) is an 802.11ac/b/g/n Dual-Band Wi-
Fi+Bluetooth M.2 LGA type 1216 module based on Qualcomm Atheros QCA6174A-5 chipset. It is
Dual-Band AC on 2.4GHz + 5GHz and incorporates the latest Bluetooth 5.0. The download speed
are 300Mbps on N networks and 867Mbps on AC network.

i.MX8M-CM is equipped with two U.FL high frequency connectors for external antennas.

4.6 Audio

i.MX8M-CM implements an audio codec WM8960 (assembled optional) . The WM8960 is a low
power stereo codec featuring Class D speaker drivers to provide 1W per channel into 8Q loads.
External component requirements are drastically reduced as no separate microphone, speaker or
headphone amplifiers are required. Advanced on-chip digital signal processing performs automatic
level control for the microphone or line input. Stereo 24-bit Delta Sigma converters are used with
low power over-sampling digital interpolation and decimation filters and a flexible digital audio

1.MX8M-CM Datasheet 11
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interface. The main clock can be input directly or generated internally by an onboard PLL,
supporting most commonly used clocking schemes.

The WM8960 supports the following features:
» Stereo class D speaker driver, 1W per channel
*  On-chip headphone driver 40mW output power into 162
*  Microphone interface
* Pop and click suppression
* DAC SNR 98 dB (A’ weighted), THD -84 dB at 48 kHz, 3.3V
* ADC SNR 95 dB (’A’ weighted), THD -82 dB at 48 kHz, 3.3V
* Programmable ALC / limiter and noise gate

Please refer to the WM8960 datasheet for additional details.

4.7 LVDS bridge

i.MX8M-CM implements (optional) onboard LVDS display interface by converting the MIPI-DSI
to LVDS signals using Texas Instruments SN65DSI83 transceiver. The SN65DSI83 DSI to
FlatLink bridge device features a single-channel MIPI D-PHY receiver front-end configuration
with four lanes per channel operating at 1 Gbps per lane; a maximum input bandwidth of 4
Gbps. The bridge decodes MIPI DSI18 bpp RGB666 and 24 bpp RGB888 packets and
converts the formatted video data stream to a FlatLink-compatible LVDS output operating at
pixel clocks operating from 25 MHz to 154 MHz, offering a Single-Link LVDS with four data
lanes per link. The SN65DSI83 device can support up to WUXGA1920 x 1200 at 60 frames
per second, at 24 bpp with reduced blanking. The SN65DSI83 device is also suitable for
applications using 60 fps 1366 x 768 /1280 x 800 at 18 bpp and 24 bpp. Partial line
buffering is implemented to accommodate the data stream mismatch between the DSI and
LVDS interfaces. Designed with industry-compliant interface technology, the SN65DSI83
device is compatible with a wide range of microprocessors, and is designed with a range of
power management features including low-swing LVDS outputs, and the MIPI defined ultra-low
power state (ULPS) support.

Main features:
* LVDS Output Clock Range of 25 MHz to 154MHz.

* Suitable for up to 60 fps WUXGA 1920 x 1080 at 18 bpp and 24 bpp Color with Reduced
Blanking

1.MX8M-CM Datasheet 12
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* ESD Rating +2 kV

4.8 LED

The i.MX8M-CM features a green LED controlled by GPIO4_I1028 signal of the i.MX8M. The
LED is ON when GPIO4_1028 is logic Low.

5. SODIMM204 connector

The i.MX8M-CM exposes a 204 pin SO-DIMM connector.

Recommended mating Connector socket for custom board interfacing are the following connectors
(or equivalent):

* TE Connectivity 2013289-2 or 2013289-1
*  Cvilux CS69-2042CA0-RO
* JAE MMS80-204B1-1

1.MX8M-CM Datasheet 13
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1 ETHL TXx1_P
3 ETHL_TX1_N

s ETH1_Rx1_P

7 ETHL_RX1_N

° ETHL Tx2_P

11 ETHL Tx2_N

13 ETH1 Rx2_P

15 ETHL Rx2_N

17 ETH1 LED_ACT

19 ETHL LED_LINK100

21 SD2_ncD. L21 dhc2.cD_B gpioz.10112]
23 ETH1_LED_LINK1000

25 GPio3_ 1014 m20 d.00 aspi.B_DATA(3] apioz.10[14]
27 GPIo3_1012 L19 rawnand.DATA0G aspi.B_DATA[1] apioa.ion2]
20 CN_PCIEL_REF_CLK_P K25

31 lon_PCiEL_REF_CLK_N K24

a3 lon_PciEr_Tx P 325

35 lon_PeiEr_Tx N 324

a7 lon_PeiEr_rx_ P H25

39 lon_PoiEl_Rx N H2a

a1 PCIE2_REF_CLK_N F2a

a3 PCIE2_REF_CLK_P F2s

a5 PCiE2_TX N E24

a7 PCiE2_TX P E£25

a9 PCIE2_RX_N D24

51 PCIE2_RX_P 025

53 lcsia_oo_p B23

s5 lcsi1_po_n A2z

57 csin_cik_p B22

59 lcsin_cik_n Az2

61 lcsiz_p2_p B21

63 lcsiz_pz_n Az1

65 csiz_o1_p 520

67 lcsiz_b1_n A20

69 lcsiz_cik_p B19

71 lcsiz_cik_n A19

73 use1_veus D14

75 UsB1_ID cia

77 use1 b_p ALa

79 Use1 b N B14

81 usB1_TX P A13

83 usB1_TX N B13

85 Use1_Rx_P AL2

87 USBL_RX_N B12

89 Use2_b_P AL0

o1 Use2_b_n B10

o3 usBz_Tx_P A9

o5 use2_Tx_N B0

o7 UsB2_RX_P A8

99 UsB2_RX_N B8
101 use2_veus Do
103 use2_iD co
105 PCIE2_nCLKREQ Fo 2ca.50A pwm1.0UT apios.1021]
107 UARTL TXD A7 uart.Tx ecspia.MOSI gpios.10[23]
100 UART3_TXD 87 uartz.Tx uart1.RTS B apios.10[27]
111 UART3_RXD A6 uana.Rx varti.cTs B gpios.10[26]
113 UART2_RXD 86 uarz.rRx miso apios.10[24]
115 ECSPI2_SS0 A5 lecspi2.SSO uart4. RTS_B gpio5.10[13]
117 EcspPi2_Mmiso BS MISO uartd.CTS B gpios.1o0[12]
110 Ecspi1_most A4 SpiL.MOSI uan3.Tx gpios.10[7)
121 UART3 CTs B4 pI1.MISO uarta.CTS B 1o(8]
123 sAiL_mcLK A3 ail.MCLK ai5.MCLK apio4.10[20]
125 sAiL_TxD6 B3 saiL.Tx_DATA[E] sai6.RX_SYNC lcoresight.TRACE[S] gpioa.iof18]
127 SAIL_TXD2 B2 sail. TX_DATA[2] sai5. TX_DATA[2] [coresight. TRACE[11] gpio4.10[14]
129 SAIL_TXDS c2 sail. TX_DATA[S] sai6.RX_DATA[O] sai6. TX_SYNC [coresight. TRACE[14] gpiod.10[17]
131 SAiL_TxD7 c1 saiL.TX_DATA(7] sai6.MCLK sail.Tx_BCLK gpioa.10[19]
133 SAiL_TxD4 o2 sai1.Tx_DATA[4] sai6.RX_BOLK sai6.TX_DATA[0] lcoresight.TRACEN] gpioa.10[16]
135 sAiL_TxD3 D1 sai1Tx_DATA(3] Sai5.TX_DATA(3] saie.TX_BCLK lcoresight.TRACE[12] gpioa.io[15]
137 SAiL_TxD1 E2 sai1Tx_DATA(L] sai5.TX_DATA(1] lcoresight.TRACE10] gpioa.10[13]
130 saiL_Txc £1 saiLTx_ecLk sai5.TX_BCLK coresight.TRACEE] apioa.10[11]
141 SAiL_TxDO F2 sai1Tx_bATA0] 5ai5.TX_DATA[O] coresight. TRACE[S] apioa.iop12]
143 SAIL_RXDS F1 sail.Rx_DATA(S] 5ai6.TX_DATA[0] saie.RX_SYNC coresight. TRACE[6] gpioa.io7]
145 SAI1_RXD6 G2 sail.RX_DATA[6] sai6.TX_SYNC sail. TX_SYNC sail. TX_DATA[4] lcoresight. TRACE[7] lgpio4.10(8]
147 SAIL_RXD7 G1 sail.RX_DATA(7] Sai6.MCLK coresight. EVENTO apiod.1o[9]
140 SAIL_RxD2. n2 sail.Rx_DATA[2] sai5.RX_DATA[2] coresight.TRACE3] gpioa.10[4)
151 SAI1L_TXFS H1 sail. TX_SYNC sai5.TX_SYNC lcoresight. EVENT | gpio4.10[10]
153 SAIL_RXD3 J2 sail.RX_DATA[3] sai5.RX_DATA[3] sai6.RX_BCLK lcoresight. TRACE[4] gpiod.10(5]
155 SAIL_RxD4. a1 sail.Rx_DATA[4] sai6.TX_BCLK sai6.RX_DATA[0] _|sai1.RX_SYNC coresight. TRACES] gpioa.10[6]
157 SAIL_RXDO K2 sail.RX_DATA[O] sai5.RX_DATA[0] lcoresight. TRACE[1] gpiod.10(2]
159 SAI1L_RXC K1 sail.RX_BCLK sai5.RX_BCLK [coresight. TRACE[0] gpiod.10[1]
161 SAIL_RxD1 L2 sais.Rx_DATA[1] sail.TX_DATA[3] saiL.T_svnc sais.TX_BCLK gpioz.10[22]
163 SAiL_RXFS L1 sais.RX_SYNC Sail.TX_DATAIO] gpios.io[19]
165 mic
167 ono
169 UART1_RXD c7 uartL.RX ecspia.SCLK apios.10[22]
11 UART2_TXD o6 uanz.Tx o gpios.10[25]
173 Ecspi1_scik o5 Spil.SCLK uarta.RX apios.io[e]
175 ECSPI2_SCLK Ccs lecspi2. SCLK uartd . RX gpio5.10[10]
177 Ecspiz2_mosi Es MOsI uart4. TX gpios.10[11]
179 UART3_RTS D4 Spil.5S0 uana.RTS B gpios. 0[9]
181 UART4_RXD ce uarta.RX uart2.CTS B pcie1.CLKREQ B 10(28]
183 UART4_TXD 87 uarta. T uart2.RTS B pcie2.CLKREQ_B 1o[29]
185 Svs_nrsT
187 nvec_sva
189 nvec_svs
101 Vin_av2
103 vin_av2
195 Vin_avz
197 vin_av2
190 vin_avz
201 onp
203 lono
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GND
MX8_ONOFF w21
USB1_SS_SEL K19 rawnand RE_B aspi.A_DQs gpio3.10[15]
BOOT_MODE1 V6

10 BOOT_MODEO we

12 PCle_nRST J22 rawnand DATAO5 __|qspi.B_DATA[O] gpio3.10[11]

14 TCPC_nINT F21 rawnand.CE2_B aspi.A_SS1_B gpio3.10[3]

16 GPIO1_1005 P7 gpio1.10[5] ma.NMI nix.PMIC_READY

18 SD2_nRST R22 usdhc2 RESET_B gpio2.10[19]

20 SD2_DATA2 P22 usdhc2 DATA2 gpio2.10[17]

22 GND

24 SD2_DATA1 N21 usdhc2 DATAL gpio2.10[16]

26 SD2_DATAO N22 usdhc2 DATAQ gpio2.10[15]

28 SD2_DATA3 P21 usdhc2 DATA3 gpio2.10[18]

30 SD2_wpP M21 usdhc2 WP gpio2.10[20]

32 sp2_cmp M22 usdhc2.CMD gpio2.10[14]

34 sp2_cLk L22 usdhc2.CLK gpio2.10[13]

36 GPI103_lo2 G21 rawnand CE1_B aspi.A_SSO0_B gpio3.10[2]

38 BT _USB D _N

40 BT USB D P

42 cLKO2 36 gpio1.10[15] usb2.0TG_OC Pwm4.0UT

44 GND

46 GPIO1_1012 L7 gpio1.10[12] usb1.0TG_PWR sdma2 EXT_EVENT[1]

48 SPDIF_TX F6 spdifl.oUT PwWm3.0UT gpios.10[3]

50 SPDIF_RX G6 |spdifL.IN PwWm2.0UT gpios.10[4]

52 csin_b2 N c23

54 csn_p2 P B24

56 csi_pi P D22

58 csin_bi N c22

60 csi_b3_P D21

62 csii_p3 N c21

64 csi2_po_P D20

66 csi2_bo_n c20

68 csi2_ b3 P D19

70 csi2_ b3 N ci19

72 GND

74 GPIO1_l013 K6 gpio1.10[13] usb1.0TG_OC PwWm2.0UT

76 SAI5S_MCLK K4 sai5.MCLK sail.TX_BCLK lcoresight TRACE_CLK |gpio3.10[25]

78 SAI5_RXD3 K5 sai5.RX_DATA[3] _ [sail.TX_DATA[5] |sai4.MCLK gpio3.10[24]

80 SAI5S_RXD1 La sai5.RX_DATA[1] _ |sail TX_DATA[3] _|sail.TX_SYNC _|sai5.TX_BCLK gpio3.10[22]

82 SAI5_RXC L5 sai5.RX_BCLK sail.TX_DATA[1] gpio3.10[20]

84 llzc1_spa Es i2c1.SDA enet1.MDIO gpios.10[15]

86 i2c1_scL E7 i cL enet1.1588 EVENT]_IN gpios.10[16]

88 I2C3_SDA E9 i2c3.SDA pPwm3.0UT pciel.CLKREQ B gpios.10[19]

90 SPDIF_EXT_CLK E6 pdifl EXT_CLK pPwm1.0UT gpios.10[5]

92 PCIE1L_nCLKREQ F8 i2ca.scL pPwWm2.0UT pcie2.CLKREQ_B 9pio5.10[20]

94 i2c3_scL Gs i2c3.sCL Pwm4.0UT gpt3.CLK gpios.10[18]

96 GND

98 SAI5S_RXD2 M4 sai5.RX_DATA[R] _|sail. TX_DATA[4] _|sail.TX SYNC [sai5.TX DATA[O] 9pio3.10[23]

100 SAI5S_RXDO M5 sai5.RX_DATA[O] _|sail.TX DATA[2] [sail.TX SYNC |sai5.TX_SYNC gpio3.10[21]

102 GPI01_lo08 N7 gpio1.10[8] enet1.1588_EVENT(_IN usdhc2 RESET_B

104 SAIS_RXFS N4 sai5.RX_SYNC sail.TX_DATA[O] gpio3.10[19]

106 HDMI_DDC_scL R3

108 HDMI_DDC_SDA P3

110 HDMI_HPD w2

112 HDMI_CEC w3

114 HDMI_AUX_N v2

116 HDMI_AUX_P Vi

118 HDMI_TX0_N T2

120 HDMI_TX0_P T1

122 HDMI_CLK_N R1

124 HDMI_CLK_P R2

126 HDMI_TX2_N N1

128 HDMI_TX2 P N2

130 HDMI_TX1 N u1

132 HDMI_TX1_P u2

134 GND

136 LVDSO_TX0_N

138 LVDSO_TX0_P

140 LVDSO_TX1 N

142 LVDSO_TX1_P

144 LVDSO_Tx2 N

146 LVDSO_Tx2 P

148 LVDSO_CLK_N

150 LVDSO_CLK_P

152 LVDSO_TX3 N

154 LVDSO_TX3_P

156 SAI2_RXC H3 sai2 RX_BCLK sai5.TX_BCLK gpio4.10[22]

158 HEADPHONE_R

160 HEADPHONE_L

162 SAI2_MCLK H5 sai2 MCLK sais.MCLK sai5.RX_SYNC gpio4.10[27]

164 SPK_RP

166 SPK_RN

168 GND

170 JTAG_TCK 5

172 ITAG_TMS Vs

174 JTAG _TRST B ue

176 9TAG_TDO us

178 UTAG_TDI ws

180 GPIO1_1001 T7

182 GPIO1_1003 P4

184 CSI_nRST N5 gpio1.10[9] enet1.1588_EVENT¢_OUT sdma2 EXT_EVENT[O]

186 GPIO5_lo2 D3 sai3.MCLK Pwm4.0UT gpios.10[2]

188 NvVCC 3v3

190 NvVCC_3v3

192 VIN_av2

194 VIN_av2

196 VIN_av2

198 VIN_av2

200 ViN_av2

202 GND

204 GND

1.MX8M-CM Datasheet

15



RONETN

DEVELOPMENT TOOLS

6. CPU Module interfaces

6.1 Display interfaces
i.MX8M-CM provides the following display interfaces:

« HDMI

i.MX8M-CM HDMI 2.0 interface is derived from the i.MX8M HD Display Transmitter
Controller IP. The controller supports the following protocols:

o HDMI1.4, HDMI 2.0a support for resolution up to 4096x2160p60
o HDCP 2.2 and HDCP 1.4

o Pixel clock up to 596 MHz

o Display Port 1.3

o All standards share the same pins
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NVCC_3V3

D9
"SDM03U40

ClassName: HDMI_CTRL DESIGN NOTE:

Parameter Set Thei.MX8-MB should provide two
U2F MIMX8MQ6DVAIZAB |R87 pull-ups 1.5K to 5V
: |27k RN
i.MX8M - HDMI v2.0a 7 S
HDMI_DDC_SCL ﬁ: :Bm: ggg ggk HDMI_DDC SCL »2
HDMI_DDC_SDA [— HDMI_DDC_SDA »2
HDMI_CEC m :Bm: SES HDMI_CEC 2
HDMI_HPD _ HDMI_HPD 2
. . R88 ClassName: HDMI_DIFFI100
(I‘.ls&N:mw,‘HDMLDII-I-l(ll IM Parameter Set
Parameter Set
—~
o GND N
a 2 - 352 k)
o L2 oy [ B e
%, HDMLTX_P_IN O = - HDMI_TX0 P 2
=
g : u1 HDMI_TX1 C N €254 ) 100n/63V!  HDMI TX1 N —
I HDMI_TX_M_IN_I —— Ire HDMLTXI N _ »2
o | U2 HDMI_TX1_C P 5 1000/63V! __HDMI_TX1_P HDMIBIRIEG 2
T "
v s [ dupecy Lowy e wou e e
HDMI_TX_P LN 2 = =} = HDMI_TX2 P 2
2 2
o 12 o oo | ooy aen owcuc ML
HDMI_TX_P_LN_3 =} - HDMI CLK P )2
— V2 HDMI AUX C N C260 || 100n/6.3V HDMI_AUX N o
HDMI_AUX_N HDMI AUX N »2
_AUX_| = | AUX |
HDMI AUX P Vi HDMI AUX C P C261 H 100n/6.3V HDMI_AUX P HDMI AUX P 2
e LRI HOMI REFCLK N} 777777777777~
‘;‘JD’:;I—_';‘;*P&':(—_‘; R2 HDMI_REFOLK_P SEEEEEEE
R§9 L | x| | x| | & ]
. Pl 2 Z) 2| 2 2 2| 2| 2
L HDMI_REXT 2l g g g g g g 3
299R/ 1%
PORDIRND
SHEEEEEERE
| | | | | el |
s
o
VDD_PHY_1V8 LS E Q5
HDM| Reference Clock 27MHz

DESIGNNOTE:

To be checked if the 27MHz HC SL oscillator is
really necessary.

The CPU has already a 27MHz crystal for HDMI

NVCC_3V3 NVCC_3v3
262
R e o | tons3v
OE HCSL vee F—anp
DNP

5 2 NC Q 4 HDMI| REFCLK P

il - |

31 GND ! ) 3 +— HDMI| REFCLK N
DSC1124C11-027.0000T

GND DNP DNP
DNP DNP

AC coupled differential low swing clock (HCSL levels) GNDGND

Figure 6.1:

 MIPI DSI

The MIPI-DSI interface is based on the four-lane MIPI display interface available with the
iMX8M SoC. The DSI signals are available on the SODIMM204 connector if the
SN65DSI83 is not assembled.

The following main features are supported:

o Up to 4 data lanes support D-PHY
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o Implements all three DSI Layers (Pixel to Byte packing, Low Level Protocol, Lane
Management)

© Maximum resolution ranges up to FHD (1920 x 1080 @ 60 Hz)
o Supports High Speed and Low Power operation

o MIPI Alliance Specification for Display Serial Interface Version 1.1 compliant

e LVDS Interface (optional) — using Texas Instruments SN65DSI83 MIPI-DSI to LVDS
bridge. If not assembled, then all DSI signals are available on the SODIMM?204 connector.
Texas Instruments SN65DSI83 supports following main features:

o LVDS Output Clock Range of 25 MHz to 154MHz.

o Suitable for up to 60 fps WUXGA 1920 x 1080 at 18 bpp and 24 bpp Color with
Reduced Blanking

o Capable of supporting the full resolution of the iMX8M MIPI-DSI interface with
reduced blanking

o ESD Rating +2 kV
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Single-Channel DSI to Single-Link LVDS Bridge
VDD_1V8
Ay
| Dual Bidirectional 12C Voltage-Level Translator
c286 I l c287 Nvegavs
1000/6.3V I I 10u/6.3V
VDD_1V8 GND GND
A
) €288 1| luF/10V
{RL1S ool ol ala| s
Jlok s |2 8288|122  sN6SDSIS3ZQER  GND = 2
RI22 10k e N
B en 8888888Ws ReFok 22— —{GND GND EN 52— 12C address: (0x2C<<1)+RW
% 55555582 - Vrefl Ve —2—4 o) sop
ADDR s soL SCLI SCL2 == L 4 T2C2 SCL_]13,15,4,8,9
i J1 1=l D2 12C2 SDA b
N SDA SDAISDA2 4 12C2 SDA 13, 15,4,8,9
GND AL rsvo1 -
82 | psvp2 RQ [ 'CA9306YZTR
=28
__Dsl H3 | oaop AN |2 100pE/50V
DSI 53 c8 e
- DAON A_YOP
DSl H4 | parp AYIN DO
DSl | S ) At B GND
DI | A MIPI DS Bridge e e
DSI 5% to Es
ST DA2N A_Y2P
—DsT HT 1 pagp Lvbs AYan |82
3N —DSTCLK P I pasn Ay S
IK P DL GIE T H2 oace ACLKN —E2
CLK N — DACN A_CLKP
83 Gt/
o] NS Ne Feg?
e Parameter Set
S84 | ne Ne [EE :
%‘ NC Ne XS ClassName: LVDS_DIFF100
N ne (E£2
A2 Ne NC EZ
86 | ne Ne [RE2
A8 Ne N 22
Sl egassiss o &7
SA N 555558660 ne |2
RIEE b B b B
GND
Bypass DSI to LVDS converter
__DSI Do = R S0 TX0
Dot Ty s
— - e S -
DS 0R S0
— T
oSt e S0
DSI N OR P VDSO
—DeL iR kDN 0 Tite LVDS LCD Interface RangrCubE] /
DSI v OR S0
DSI CLK P L= —7p S0 CLK N St 19/2110 NEI'
— . . Size: A4 Number: 14 Revision: 2.0 1220 Vienna
~DIELCKN == S0 CIKE Aust DEVELOPMENT TOOLS
Date: 23.062021 __Time: 14:20:03 | Sheet 14 of 16 perg
File: 14 LVD: hD«¢

6.2 MIPI-CSI Camera interface

i.MX8M-CM MIPI-CSI interface is derived from the four-lane MIPI CSI1 host controller
(MIPI_CSI1) integrated into the iMX8M SoC. The CSI1 host controller is a digital core that
implements all protocol functions defined in the MIPI CSI-1 specification, providing an interface
between CL-SOM-iMX8 and a MIPI CSI-1 compliant camera sensor. The following main features
are supported:

* Up-to four data lanes and one clock lane.

* Maximum bit rate of 1.5 Gbps.

* Compliant with MIPI D-PHY standard specification V1.1 and Samsung D-PHY.
* Supports unidirectional Master operation

* Supports high speed mode (80Mbps - 1.5Gbps) per lane, providing 4K@30fps capability
for the 4 lanes

* Support 5M pixel at 15 fps, 1080p30, 720p60, VGA at 60 fps
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* Support for all CSI-2 data types:
o RGB444, RGB555, RGB565, RGB666, RGB888
o Legacy YUV420 8 bit
o RAWG6, RAW7, RAWS8, RAW10, RAW12, RAW14
o User Defined Data Types

ClassName: CSI1_DIFF100

U2E MIMXSMQ6DVAJZAB Parameter Set

T MX8M - CS RO
MIPI_CSII_CLK_N ggg 78‘;’” gti E CSTT_CIK N 2
MIPL_CSII_CLK_P CSIL_CLE_P 2

< MIPLCSI_DON (533 gg” Bgr; CSIL_DON 2

& MPLCsl_DOp B2 CSIL_DO_P 2

>

& wrLcsnpiN (2 - CSILDILN 2

= MIPLCSII_DI_P CSILDLP 2

Q
MIPLCSII_D2 N {222 Lo CSIL D2 N 2
MIPLCSI_D2p |-E2 CSIL D3P 2
mipL_csn_ps N 2L — CSIL DA N 2
MIPL CSII_D3_P CSIL D3 P 2

MIPLCS_CLK N [-A13 _ GSE KN 2
MIPL_CSI2_CLK_P CSIZ_CLE P 2
MIPL CSI2 DO N (=20 — CSIZ DN 2

< MIPLCSI2 DOP CSI2 D0 P 2

[=]

S wpLcsnpiN B2 — CSEE DI N 2

&  MPLCSDDIP CSIZ_DLFP 2

@

S MIPLCSI2 D2 N ggll gg:g Bg g CSIZ D2 N 2
MIPL_CSI2_D2 P CSI2 D2 P 2
MIPL_CSI2 D3 N (=1 gg:g Bg E CSE_DAN 2
MIPL CSI3. D3 P CSI2 D3 P 5

e e o

-

Parameter Set
ClassName: CSI2_DIFF100

Figure 6.2: MIPI-CSI

Please refer to the i.MX8M Reference manual for additional details.

6.3 USB interface

The iMX8M SoC is equipped two USB controllers and PHY's that support USB 3.0 and USB 2.0.
Each USB instance contains USB 3.0 core, which can operate in both 3.0 and 2.0 mode. One port
supports dual-role functionality, while the second port is configured permanently for host mode.
USB ports support the following main features:

* Complies with USB specification rev 3.0 (xHCI compatible)
* Can operate in both 3.0 and 2.0 mode

* 32 endpoints per slot
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* Super-speed (5 Gbit/s), high-speed (480 Mbit/s), full-speed (12 Mbit/s), and low speed (1.5

Mbit/s) operations.

* Super-speed operation is not supported when OTG is enabled

Please refer to the i.MX8M Reference manual for additional details.

6.4 PCI-Express

The i.MX8M SoC is equipped with two single lane PCI Express port (PCle) v2.1 ports.

On i.MX8M-CM SoM PCle-1 is connected to the WiFi Module, but optionally can be routed to the
SODIMM204 connector. PCle-2 is available on the SODIMM204 connector and requires an

external PCle clock.

ClassName: PCIE_DIFF85

DESIGNNOTE:

Populate either C_WL/R_WLor C_CN/R_CN.
WL, R_WL - PCIE1 is routed to on board WiFi
C_CN,R_CN - PCIET is routed to SODIMM204

Parameter Set
U2C MIMX8MQ6DVAJZAB (P ~ 7
v E
'-M_XSM = [PElE . €222 111000/6.3V_C WL WL _PCIEI_TX N WL PO T
J24 PCIE1_TX N [ DNP ! C CN CN_PCIEl_TX N = ===
ECIETSIANENA 155 PCIET_TX_P C224 )\ 100063V C_WL WL_PCIEL_TX_P ERLICTHL DY)
PCIEI_TXN_P SN il CCN ENIPCEA TS WL _PCIEI_TX P
DNP — CN_PCIEI_TX P
R49 —__ OR R_WL WL _PCIEl RX N
- S ~ - —— WL_PCIEI RX N
PCIEL RXN.N |-H2 PCIE1_RX N [DNP === R CN CN_PCIEI RX N CNPCELRXN
z e H25 PCIET RX P B3l OR R_WL WL _PCIEI RX P
a IEI_RXN_P SN W RCN CNIECIEIRRYE WL_PCIEI_RX P
g DNP — — CN_PCIEI_RX P
Q ClassName: PCIE_DIFF100
Parameter Set = R53 — OR R_ WL WL PCIEl_REF CLK N
K24 PCIE1_REF_CLK N [ DNP [ R CN__CN PCIEIL REF CLK N WL_PCIEL REF CIK N
PCIEI_REF_PAD_CLK_N DNP. - CN_PCIEI_REF CIK N
K25 PCIET_REF CLK P [ L—g1 R WL __ WL PCIEI REF CIK P
PCIEI_REF_PAD_CLK_P 550 (BT R CN— CNPCEI REF CLXP WL_PCIEl_REF_CLK_P
DNP. — — CN_PCIEl REF CIK P
7
PCIEI_RESREF 022 R -y 200R/1% {GND =
PCIE2_TXN.N |E24 PCIE2 TXN_N €226 | _1000/63V PCIE2_TX N PR TXN 2
PCIED TXN p —E25 PCIE2_TXN_P 1 11 PCIE2_TX_P PCIEZ TX P >
SEs C22711100n/63V =
b —® Parameter Set
iz ClassName: PCIE_DIFF85
L
3 PCIE2_RXN_N g%‘; Eg:gg E;E ';,‘ PCIE2 RX N 12
-~ PCIE2_RXN_P PCIE2_RX_P 12
~ !
PCIE2_REE_PAD_CLK N (24 - gg:gg LEE gt&g ! PCIE2_REF_CLK_N |2
PCIE2_REF_PAD_CLK_P - PCIE2_REF CLK P |2
PCIE2_RESREF |22 R8 ;- 200RI% 46y Parameter Set
_ ClassName: PCIE_DIFF100

Figure 6.3: PCle

The PCI Express ports support the following main features:

» Single lane compliant with PCI Express base specification v2.1 (6.0Gbps)
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* Dual mode operation to function as root complex or endpoint

* Port solution includes the controller, an analog PHY macro, and application logic to source
and sink data

Please refer to the i.MX8M Reference manual for additional details.

6.5 MMC, SD, SDIO

The i.MX8M SoC is equipped with two MMC/SD/SDIO controller IPs (uSDHC). On i.MX8M-CM
SD1 is connected to the eMMC. SD?2 is available on the SODIMM?204 connector.

The uSDHC supports the following main features:

* Fully compliant with MMC command/response sets and physical layer as defined in the
multimedia card system specification, v5.0/v4.4/v4.41/v4.4/v4.3/v4.2.

* Fully compliant with SD command/response sets and physical layer as defined in the SD
memory card specifications, v3.0 including high-capacity SDXC cards up to 2 TB.

* 1-bit or 4-bit transfer mode specifications for SD and SDIO cards up to UHS-I SDR104
mode (104 MB/s max).

* Dedicated “card detection” and “write protection” signals

* Both 1.8V and 3.3V signaling support (uUSDHC port 1 with 1-bit and 4-bit operation modes
only).

Please refer to the i.MX8M Reference manual for additional details.

6.6 UART

The i.MX8M-CM exposes up to 4 UART interfaces some of which are multiplexed with other
peripherals.

The i.MX8M UARTV2 supports the following features:
* High-speed TIA/EIA-232-F compatible.
* 7- or 8-bit data words, 1 or 2 stop bits, programmable parity (even, odd or none).
* Programmable baud rates up to 4 Mbps.
* 32-byte FIFO on Tx and 32 half-word FIFO on Rx supporting auto-baud.
* Serial IR interface low-speed, [rDA-compatible (up to 115.2 Kbit/s).

* Hardware flow control support for request to send and clear to send signals.
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¢ RS-485 driver direction control.
* DCE/DTE capability.

* RX_DATA input and TX_DATA output can be inverted respectively in RS-232/RS-485
mode.

* Various asynchronous wake mechanisms with capability to wake the processor from STOP
mode through an on-chip interrupt.

Please refer to the i.MX8M Reference manual for additional details.

6.7 12C

The i.MX8M SoC is equipped with three 12C bus interfaces. 12C1 and 12C3 are available on the
SODIMM?204 connector. I2C2 is used internally, not available on SODIMM?204. The following
general features are supported by all I2C bus interfaces:

* Compliant with Philips I2C specification version 2.1
*  Supports standard mode (up to 100K bits/s) and fast mode (up to 400K bits/s)
e  Multimaster operation

* Master or Slave operation mode.

12C usage table:
12C USAGE AND ADDRESS TABLE
NAME PERIPHERAL ADDRESS
i.MX8-MB: USB3.0 Power Switch | (0x050<<1)+RW
i.MX8-MB: RTC clock (0x051<<1)+RW
et i.MX8-MB: miniPCIEe Ref. Clock | (0x6A<<1)+RW
i.MX8-MB: Camera on CSI1 (0x3C<<1)+RW
122 iMX8CM: PMIC control (0x4B<<1)+RW
i.MX8-CM: WiFi Ref. Clock (0x68<<1)+RW
é i.MX8-CM: EEPROM (0x50<<1)+RW
% i.MX8-CM: Audio Codec (0x1A<<1)+RW
i.MX8-CM: LVDS (0x2C<<1)+RW
i.MX8-MB: mPCle connector
263 i.MX8-MB: Camera on CSI2 (0x3C<<1)+RW

Figure 6.4: 12C usage
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6.8 SPI

Up-to three SPI interfaces are accessible through the i.MX8M-CM base board interface. The SPI
interfaces are derived from i.MX8M integrated synchronous serial interface (eCSPI). Each instance
of eCSPI port can operate as either a master or as an SPI slave. The following features are
supported:

* Data rate up to 52 Mbit/s.

*  Full-duplex synchronous serial interface.

* Master/Slave configurable.

* Up-to four chip select signals to support multiple peripherals.

* Transfer continuation function allows unlimited length data transfers.

* 32-bit wide by 64-entry FIFO for both transmit and receive data.

* Polarity and phase of the Chip Select (SS) and SPI Clock (SCLK) are configurable.
* Direct Memory Access (DMA) support.

Please refer to the i.MX8M Reference manual for additional details.

6.9 Quad SPI
QSPI-A is connected onboard to a QSPI NOR Flash. QSPI.B is not available on SODIMM?204.

The following features are supported by the QSPI controller:
* Flexible sequence engine to support various flash vendor devices.
* Single pad, dual pad or quad pad mode of operation.
* Single data rate/double data rate mode of operation.
* DMA support.
* Memory mapped read access to connected flash devices.
e Multi-master access with priority and flexible and configurable buffer for each master.

Please refer to the i.MX8M Reference manual for additional details.

6.10 PWM

Up to four PWM output signals are available at the i.MX8M-CM base board interface. The
following key features are supported:
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16-bit up-counter with clock source selection

* 4 x 16 FIFO to minimize interrupt overhead

* 12-bit prescaler for division of clock

* Sound and melody generation

* Active high or active low configured output

* Interrupts at compare and rollover

Please refer to the i.MX8M Reference manual for additional details.

6.11 Analog Audio

i.MX8M-CM analog audio functionality is implemented by the Wolfson WM8960 audio code.
WMB8960 is connected to .MX8M SAI2 port.

Please refer to the WM8960 datasheet for additional details.

If the WMB8960 is not populated, the SAT signals can be bypassed to the SODIMM?204 connector.
Either the speaker or the headphone signals can be provided to the SODIMM204 connector.

Audio Codec

VIN 4V2
NVCC_3V3
N Us L15
10 26
W T 1T =
32 C179  20mza-eLM2iPG21SNID
AVDD
i 220/6V3
c180 Clsi =
220n/6.3\7|7 2200/6.3V/ s |12 VMID C182||  22u/10V GND
9 DGND MICBIAS |1 MIC BIAS c1g” 2.2u/10V I {GND
— 31 HP L R R6 R DNP
————————_ AUD SAD RXFS i HPL Poo HPRR | R27 —lor DNP
9<”AUD SAI2 RXFS 3~ '5-cAT> TXES ADCLRC/GPIOl  HP_R o
9< AUD SAI? TXFS »—jre—cx i DACLRC 0 Group 1
9{_AUD SAI2 TXC UDISADIRRD) BCLK ouT3 =<
92 AUD_SAL RXD - ADCDAT
9[ AUD SAI2 TXD 2&. : \431{ 11 DACDAT SPK_LP 2 SEICLPAL LI6 :0402 120R/0A50 - BL HEADPHONE L HEADPHONE L 32
oo L i MCLK = SPKINL | LI7 forom cowsss HEADPHONE R ——reemro
R28 2k2 MIC BIAS w2l e = e e
LE e T < i e SPK_RP |22 SPK RPL | LIS e ioeonso.al SPK RP SRR 2
fmic O— il 7| LINPUTL 19 SPK RN L | L19 e SPK_RN. e
Ci84  LuF/10V »44°| RINPUT3D3  SPK_RN oA SPK_RN 2
S0 emrort AGND Group 2
< + RW- 7N s,
12C address (Ox14h << 1) + RW-bit | o |IEE
13,14,4,8,912C2 SDA > 55| spIN SPKGND2
13,14,4,8,9[ 12C2 SCL SCLK EPAD
WMB8960CGEFL/V
GND
DESIGN NOTE:
Populate one of both groups:
Group 1 - Headphone outputs to SODIMM204
Group 2 - Speaker outputs to SODIMM204 (default)
AUD SAI2 MCLK DNJ L s e o e
A TXES g HEADPHONE L IS SATEM G2
AUD I § HEADPHONE R
AUD RXD DNJ MIC
AUD RXES DN SPK_RP.
AUD SAI2 TXC DNJ SPK_RN
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6.12 GPIO

Up-to 7 of the i.MX8M general purpose input/output (GPIO) signals are available on the
SODIMM?204 connector. When configured as an output, it is possible to write to an i.MX8M
register to control the state driven on the output pin. When configured as an input, it is possible to
detect the state of the input by reading the state of an i.MX8M register. In addition GPIOs
peripheral can produce interrupts.

6.13 JTAG

The System JTAG Controller (SJC) provides debug and test control with maximum security. The
test access port (TAP) is designed to support features compatible with the IEEE standard 1149.1
v2001 (JTAG). Support IEEE P1149.6 extensions to the JTAG standard are for AC testing of
selected IO signals. The JTAG signals are available on the SODIMM?204 connector.

7. Power Supply

7.1 Power supply from base board
i.MX8M-CM is powered by regulated DC supply 3.8-5.0V

VIN_4V2 Power input Main Power Supply 3.8-5.0V

GND Power input Common ground

7.2 Power supply provided to base board
i.MX8M-CM provides a 3.3V power supply to the SODIMM204 connector.

Description

NVCC_3V3 Power output |3.3V, Max. 1.5A

7.3 System Signals
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Signal Type Description
MX8_ONOFF Input with ON/OFF button input (De-bouncing provided at this
Pull-Up input). Short connection to GND in OFF mode causes
resistor internal power management state machine to change
state to ON. In ON mode short connection to GND
generates interrupt (intended to SW controllable
power down). Long above ~5s connection to GND
causes “forced” OFF.
SYS_nRST Input PMIC Power On signal

8. Electrical Specifications

8.1 Absolute maximum ratings

Parameter Min Max Unit
VIN_4V2 — Main Power Supply -0.3 5.25 \Y%
USB_VBUS - USB_HOST_VBUS, USB_OTG_VBUS -0.3 5.25 \Y%

8.2 Recommended Operating Conditions

Parameter Min Typ Max Unit
VIN_4V2 — Main Power Supply 3.8 4.2 5.0 A%
VIN_4V2 — recommended source capability 4.0 A

9. Operating Temperature Ranges

Range Temp.
Commercial 0° to +70°C
Industrial -40° to +85°C

10. Cooling

A cooling solution must be provided to ensure that under worst-case conditions the temperature on
any spot of the heat-spreader surface is maintained according to the iMX8M-CM temperature
specifications.
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11. Mechanical Drawings

All dimensions are in millimeters.
The height of all parts is < 2mm.
The base board connector provides 2.8mm board to board clearance.

Board thickness is 1.0mm

11.1 Base board mounting

i.MX8M-CM SoM has two mounting holes for mounting to the base board which are plated and
connected to GND.
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Figure 11.1: Mechanical drawing

11.2 Standoffs

Fix i.MX8M-CM to the base board by mounting two spacers with suitable screws. The spacers
should be:

*  M2x0.4, length 3.0mm
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12. Warranty Terms

Ronetix guarantees hardware products against defects in workmanship and material for a period of
one (1) year from the date of shipment. Your sole remedy and Ronetix’s sole liability shall be for
Ronetix, at its sole discretion, to either repair or replace the defective hardware product at no
charge or to refund the purchase price. Shipment costs in both directions are the responsibility of
the customer. This warranty is void if the hardware product has been altered or damaged by
accident, misuse or abuse.

Disclaimer of Warranty

THIS WARRANTY IS MADE IN LIEU OF ANY OTHER WARRANTY, WHETHER
EXPRESSED, OR IMPLIED, OF MERCHANTABILITY, FITNESS FOR A SPECIFIC
PURPOSE, NON-INFRINGEMENT OR THEIR EQUIVALENTS UNDER THE LAWS OF ANY
JURISDICTION, EXCEPT THE WARRANTY EXPRESSLY STATED HEREIN. THE
REMEDIES SET FORTH HEREIN SHALL BE THE SOLE AND EXCLUSIVE REMEDIES OF
ANY PURCHASER WITH RESPECT TO ANY DEFECTIVE PRODUCT.

Limitation on Liability

UNDER NO CIRCUMSTANCES SHALL RONETIX BE LIABLE FOR ANY LOSS, DAMAGE
OR EXPENSE SUFFERED OR INCURRED WITH RESPECT TO ANY DEFECTIVE
PRODUCT. IN NO EVENT SHALL RONETIX BE LIABLE FOR ANY INCIDENTAL OR
CONSEQUENTIAL DAMAGES THAT YOU MAY SUFFER DIRECTLY OR INDIRECTLY
FROM USE OF ANY PRODUCT. BY ORDERING THE CPU MODULE, THE CUSTOMER
APPROVES THAT THE RONETIX CPU MODULE, HARDWARE AND SOFTWARE, WAS
THOROUGHLY TESTED AND HAS MET THE CUSTOMER'S REQUIREMENTS AND
SPECIFICATIONS.
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