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3. Overview

3.1 General Information

The i.MX7-MB base board is designed to explore the functionality and performance of the CPU
Module i MX7-CM.

3.1.1 Reference Documents

i.MX7-MB — Base board downloads:
http://download.ronetix.at/boards/doc/i. MX7-MB/

i.MX7-CM — CPU Module downloads:
http://download.ronetix.at/boards/doc/i.MX7-CM/

i.MX7-MB Datasheet 5
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3.2

Highlights

The i.MX7-MB base board provides the following features and interfaces:

SODIMM204 connector compatible to i.MX7-CM
Ethernet 2 x 10/100/1000BaseT — RJ45
USB2.0 Host Type A

USB2.0 OTG, Type Micro AB

USB debug UART1 and UART?2
micro-SD card slot

Mini PCIe Connector

LVDS Display interface

Touch panel interface

Camera — MIPI-CSI for OV5640
Audio

o 3.5mm Headphones jack

© 3.5mm Microphone jack

CAN bus header

MICROBUS connector

GPIO headers

Refer to i.MX7-CM datasheet for pin-out assignments.

i.MX7-MB Datasheet
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3.3 Block Diagram

I.MX7-CM

Power

SD/SDIO

GPIO

UART

SPI

12C

UART1, UART2

Audio Codec

Gbit ETH PHY1

Gbit ETH PHY2

4x ADC1

4x ADC2

LVDS

MIPI-CSI

PCle

USB2.0 OTG

USB2.0

CAN bus

JTAG

SD/SDIO usSb
Ext.
connector
Ext.
connector.
Ext.
connector.
Ext.
connector
USB 2.0
A7, M4 A7, M4
Speaker/Headphone N 3'.5mm
P jack
Mic 3.5mm
jack
1Gbit ETH RJ45
1Gbit ETH RJ45
4x ADC1 EXxt.
connector
4x ADC2 Ext.
connector
LVDS
connector
MIPI-CSI Camera
connector
PCle x1 Mini PCle
socket
USB2.0 OTG USB 2.0
Micro-AB
USB2.0 USB 2.0
Type-A
CANZ 1 e [P comes
Transeiver connector
ITAG JTAG
connector
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3.4 i.MX7-MB Connectors

. Camera
2x Gbit Ethernet 0OV5640 uSD Touchscreen

L 1oz i euo

',’ﬁ&%"&%’%‘ | : : - Battery in
USB OTG ‘ ‘ » , ; =
USB Host .
Mini PCle
o 2
S 2 SIM card
Back Light & ;
o
O
micro BUS —
=y
LVDS \
I )
s ‘ Power Suppy 5.0V
Microphone
n% User Buttons
Headphone °
RESET
JTAG
GPIOs ON/OFF

Analog inputs J29 Tamper CAN

USB Debug UART

GPIOs
CPU Module i.MX7-CM

i.MX7-MB Datasheet
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Reference Function Type

J1 i.MX7-CM connector SODIMM204

J2 Power Supply DC Jack, 2.1mm

J3 Disable over-voltage protection Header 1x2, 2.54mm
J4 PMIC CURRENT SENSE Header 1x2, 2.54mm
J5 BATTERY IN Header 1x2, 2.54mm
J6 Boot Mode Header 2x2, 2.54mm
J7 JTAG Header 2x5, 1.27mm
J8 USB Debug UART USB Micro-AB

J9 Ethernet 1 RJ45

J10 Ethernet 2 RJ45

J11 SIM card for mini PCle Micro SIM

J12 Mini PCle MM60-52B1-E1-R650
J13 Board detect enable/disable Header 2x1, 2.54mm
J14 Card Latch for PCle Mini Card MM60-EZH059-B5-R650
J15 LVDS 30pin, DF14-30P-1.25H
J16 Display back light 7-pin, S7B-EH

J17 USB OTG USB Micro-AB

J18 USB Host USB Type-A

J19 Micro SD Micro SD

J20 Microphone - Pink Audio jack 3.5mm

J21 Headphones - Green Audio jack 3.5mm

J22 Speakers Header 2x2, 2.54mm
J23 Camera OV5640 15-pin, FPC

J24 GPIOs Header 2x10, 2.54mm
J25 GPIOs Header 2x10, 2.54mm
J26 GPIOs Header 2x10, 2.54mm
J27 GPIOs Header 2x5, 2.54mm
J28 GPIOs Header 2x10, 2.54mm
J29 Power supplies from i.MX7-CM Header 2x3, 2.54mm
J30 Power supplies from i.MX7-MB Header 2x5, 2.54mm

i.MX7-MB Datasheet
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Reference Function Type

J31 Analog inputs Header 2x5, 2.54mm
J32 Tamper inputs Header 2x4, 2.54mm
J33 Touchscreen 4-pin, FFC

J34 microBUS

J35 CAN Header 1x3, 2.54mm
J36 GPIO1_1001 to microBUS Header 1x2, 2.54mm
Bl Battery holder for CR1220 S8411-45R

4. Interface description

4.1 Power supply

4.1.1 Power supply input
i.MX7-MB is powered by a +5V power supply connected through a 2.1mm barrel jack.

O—(C—0© v

The board is protected against reverse and over input voltage (up to 20V). The over-voltage protec-
tion can be disabled with J3.

J3 Description
open Over-voltage protection is active
close Over-voltage protection is not active and the power switch is always ON

4.1.2 Power out headers

* J30, 2x5 2.54mm header provides supplies generated on the base board.

J30, PIN Label Voltage Description

1 +VIN_5V 5.0V Input power supply
2 3V3 3.3V Generated from 5V through 4A DC-DC converter
3 +VIN_3V8 [3.8V Generated from 5V through 4A DC-DC converter

i.MX7-MB Datasheet 10
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4 +VBAT Provided by battery input, J5

5 PMIC_PWR |3.8V Power supply provided to SODIMM204: can be
+VIN_3V8 or +VBAT

6 GND

7 VCC _1V8 1.8V Generated from 3V3 by a 0.3A Linear regulator

8 GND

9 MPCIE_1V5 |1.5V Generated from 3V3 by a 0.3A Linear regulator

10 GND

* J29, 2x3 2.54mm header provides supplies generated on the CPU Module

J29, PIN Label Voltage Description

1 CM_NVCC_3v3 |3.3V Generated by PMIC, max 350mA
2 GND
3 CM_VSNVS 3.0V Generated by PMIC, max 1mA
4 GND
5 CM_NVCC_SD1 |1.8Vor |[Micro SD interface signals, max 100mA
3.3V
6 GND
Power supplies fromi.M X7-M B Power supplies from i.M X7-CM
%IBIP DNP
+VIN_5V { Hl & 2 3V3 1 = 2
+VIN_§V8 g =; & +VBAT CNTNVEC 3V 3 !._ 4
Aichr et G s —
MPCIE:1V5<19——..- 10 HEADER 3X2/100/0GR
HEADER 5X2/100/0GR

4.2 Buttons

4.2.1 ONI/OFF button
The ON/OFF button provides following functionality:

* Long press (> 5 sec.) - hardware shutdown without possibility for software wake-up

* Short press (< 5 sec.) - software shutdown

i.MX7-MB Datasheet 11
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* Short press in OFF state — restart

4.2.2 RST button

The RST button performs a system reset.

4.2.3 User buttons

Two buttons available for custom purposes:

¢ USR _BTO is connected to GPIO5 1011

¢ TUSR BT1 is connected to GPIO1_I1002

4.2.4 Boot Mode
J6 sets the boot mode of the CPU:

J6, 3-4 J6, 1-2 Boot mode
open open Fuses

open close Serial download
close open Internal boot
close close Test mode

4.2.5 Boot configuration

Boot configuration switch SW1 sets the boot source and sequence:

BT_CFG[14]| BT_CFG[13] | BT_CFG[12] [BT_CFG[10] | BT_CFG[11]

INTERNALBOOT

0001 - SD/eSD/SDXC Port Select: 00 - eSDHC1
0010 - MMC/eMMC 01 - eSDHC2

BOOT_CFG[15:12]

Boot Device

10 - eSDHC3

0001

SD/eSD/SDXC

0011 - Raw NAND

0010

MMC/eMMC

0100 - QSPI

0011

|[Raw NAND

0101 - NOR

0100

QSPL

0110 - Serial ROM (I2C/SPI)

0101

INOR/OneNAND (EIM)

0110 Serial ROM (I2C/SPI)
4.3 LEDs
LED Color Description
DL1 green ON when input 5V DC power is provided
DL2 red ON when over-voltage is detected
DL3 green ON when PMIC_3V8 is available

i.MX7-MB Datasheet
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LED Color Description

DL4 green RXLED on USB debug UART1 bridge
DL5 red TXLED on USB debug UART1 bridge
DL6 green RXLED on USB debug UART2 bridge
DL7 red TXLED on USB debug UART?2 bridge
DL8 blue LED_WWAN from mini PCle

DL9 green LED_WLAN from mini PCle

DL10 red LED_WPAN from mini PCle

DL11 green ON when VBUS on USB OTG is available
DL12 green ON when VBUS on USB Host is available
DL13 green ON when USB debug UART is in use

4.4 Ethernet

Two Gigabit Ethernet ports are available: 2xRJ45 connectors with integrated magnetics and LEDs.

4.5 USB Interface
Both USB Host and USB OTG are native connected to the CPU.

4.5.1 USB 2.0 Host

Pin Signal SODIMM Description
204 Pin
1 |USB_OTG2 VBUS 33 +5V power supply, 500mA max
2 |USB_OTG2_N 35 USB Data Negative
3 |USB OTG2 P 37 USB Data Positive
4 |GND

4.5.2 USB 2.0 OTG
Pin Signal SODIMM Description

204 Pin
1 |USB_OTG1_VBUS 43 [+5V infout

i.MX7-MB Datasheet 13
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Pin Signal SODIMM Description
204 Pin
2 |USB_OTG1 N 45 USB Data Negative
3 |USB_OTG1_P 47 USB Data Positive
4 |USB_OTG1_ID 49 USB OTG ID signal (‘1" - Device mode)
5 |GND
4.6 SD card

The i.MX7-MB board features a SD card socket which can be used as boot device or storage.
Please note that the hardware supported card detect function is implemented and hardware write

protect feature is not available.

DESIGN NOTE:
1.8Vor3.3V 33V The SD card power supply is always 3.3V.
CM_NVCC_SD1 VDD SD The interface signals can be 1.8V or 3.3V

C71 ||_22u/6V3

¥ 1
= I HEEEEE 72 I 100n/50V
[ [ AR o
ooy sy []
% vy ~jc~
= J19 693071010811
~ =
SDI_DATA2 ; DAT2
SD1_DATA3 } 5 DAT3 E
SDI_CMD 31 emp 8
R186 5| VDD 2
[ SD1_CLK ooz | = CLK °
3R VSss 3
SDI_DATAO g DATO =
SDI_DATAI DATI
SDI_CD_B
SDL_WP r_f/ -

GND
187 —=C73 El-‘l‘l o=

18p/50V

DNP %{Ok
GND GND

GND

i.MX7-MB Datasheet
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4.7 LVDS

The i.MX7-MB board exposes a 4 data lane LVDS interface driven by the MIPI-DSI to LVDS
bridge assembled on the i.MX7-CM. The interface is exposed to a 30 pin connector for connecting

G070Y2-L01 77, 800x480 LVDS LCD display.

DISPLAY - G070Y2-L01, 7", 800x480

BB 33
DNP” ng‘”‘ 146 |gR147 oo T EZ; | ig(u)”/::v | -
LCD LR 3 Z:
LCD FRC 4]
LCD_UD ol
>%§ 6
JR148 [R149 [R150 — 7
P2 Rk e h 8
DNP W 9
1 L < 10
GND GND GND v B
= 12
ﬁ 1] |
ClassName: LVDS ) 515 o
Net Class 16 15
. < 16
(;) e 17
(e - - | F 18
i ! e L P
LVDSO_TX3 P ! LVDS0O TX3 P : _~—~ DIFF100 20 20
TLVDSO TX3 N | == DIFFI00 21
LVDSO TX3 N : : . 21
"LVDSO CLK P_| == DIFFI100 22
LVDSO_CLK_P : : - 2
"IVDSO CLK N_| == DIFF100 23
LVDSO_CLK N ! : e 23
TLVDSO TX2 P\ = DIFFI00 24
LYDS0 TX2 P LVDS0 TX2 N1 == DIFFI00 Ell
LVDSO_TX2 N 1 ! 1 =1 &
| |
| ] - 26
R | LVDSO TX1 P | = DIFFI00 il
TIVDSO TXI N_| == DIFF100 28
LVDSO_TXI N : ! e 28
TLVDSO TXO P, = DIFFI00 29
LVDSO_TX0_P VDS TRoT— -— =2
LVDS0 TX0 N : : L= DIFFI00 30
I
;21 FN
FN

4.8 Touchscreen

The i.MX7-MB board provides a resistive touchscreen interface (J33) through TI TSC2046.

4.9 Audio
The i.MX7-MB board features two 3.5mm jacks:

GND

DF14-30P-1.25H

i.MX7-MB Datasheet
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* Headphones
* Header 2x2, 2.54mm for speakers
*  Microphone

Note: The using of headphones or speakers is an assembling option of i.MX7-CM. It is not possible
to use both headphones and speaker simultaneously.

4.10 Camera

The 15-pin FPC connector is suitable for PCAM 5C, 5 MP MIPI camera module with OV5640
Sensor.

J23

MIPIL CSI DO R N GND |—— é §

MIPL_CSI DO_R_P o [

e o

MIPL CSI DI_R N GND|—e ‘5‘ )

MIPL CSI DI R P o0 |z

MIPI CSI CLK R N GND |—— ; 3
MIPI_CSI CLK R P ol -

GND |—e— 10|

14,2 <_GPIOI_IO12 — 1 |[Z

> 12 |3

14] CSL2C_SCL — 13[=

14] CSII2C_SDA o—f 14[Z

VIG—e— 15 [

4.11 USB debug UART

i.MX7-MB implements a USB to UART bridge (FT2232D) which can be used to interface with the
UART1 and UART2 of the CPU. Usually UART1 is used for debugging of Cortex-A7 core, while
the UART?2 is used for debugging of Cortex-M4 core. J8, USB Micro-AB connected is connected
to the USB-UART bridge. A green LED (DL13) shows when the bridge is in use, four additionally
LEDs show Tx/Rx activity on both UART ports.

i.MX7-MB Datasheet 16
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4.12 CAN

The i.MX7-MB board uses the TT SN65HVD256DR CAN transceiver to implement the CAN inter-
face. The CAN port is electrically not isolated from the system power supply. The CAN interface is
available on connector J35, header 1x3, 2.54mm.

C A N 3v3 5V0

U3
3 Ivio  vee sv -3

135
14,2 CAN2_TX E:gg;i g%gg'_'_r gg i TXD  CANH Z, e
14,2 {_CAN2_RX | : ot RXD  CANL °
e
R260_ OR 8 2
14,2[ GPIO2_I014 =) STB GND e R
SNGSHVD256DR
GND

4.13 Analog inputs

Two 4-channel ADC inputs are available on J31, header 2x5, 2.54mm connector:

GND GND GND GND

HEADER 5X2/100/0GR
sR232 DNP
131

ADCI1_INO(1V8) o & i ADC2_INO(1V8)

ADCI1_IN1(1V8) XK 4 3 ADC2_IN1(1V8)

ADCI1_IN2(1V8) X 4 ADC2_IN2(1V8)

ADCI1_IN3(1V8) K 4 ?O ADC2_IN3(1V8)
: &1

Note: ADC1 and ADC2 are referenced to 1.8V

i.MX7-MB Datasheet 17
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4.14 Tamper inputs

Four tamper inputs are available on J32, header 2x4, 2.54mm connector:

DESIGN NOTE: TA M P E R

'With appropriated populating of pull-up
or pull-down resistors TAMPER active
level can be low or high.

VDD_SNVS_1P8_CAP

100k
100k,
100k,

R22m100k
3
¥
R7
L
¥

a a IS DNP
~ ~ ~ 1 b
2<{_SNVS_TAMPERO 3 K T
2<_SNVS_TAMPERI1 B X 3
2<{_SNVS_TAMPER2 5 X 3
2<_SNVS_TAMPER3 = = = e X
=) = =] =]
S S S S
= = = = % IR227
g = °|2k2
g
a IS IS IS = DNP
R~ R~ R~ R~ Q
GND GND GND GND z GND
m
=]
<
3]
T
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4.15 GPIO

Various GPIOs are available on standard headers:

24
2 <{_GPIOL_1003 ; . i GPIOI_I000 15,2
2,7<_GPIOL_I009 oo GPIO1_1001 16,2.9
CSILnRST  13,2<_GPIOL_IO12 1o e RESERVED) 2
2,9<_GPIOL_I013 T5TOT] e e GPIO4_I014 5
3] ESPI3_SS2_3V3 ST o0 T GPIO4_IO15
2[ LVDS_BRIDGE_EN_1V8 gplo310{1] g o6 ii gp105.10{ 10] USR_BTO(1V8) 15,2
16,2] ESPI3_SSO e e RESERVEDI 2
16,2, 8] ESPI3_SCLK e e GPIO4_1007 3
16,2, 8] _ESPI3_MOSI e &5, GPIO6_I012 16,2
16,2, 8] _ESPI3_MISO o0 GPIO6_I013 16,2
HEADER 10X2/100/0GR
DNP
125
12,2[ MIC gg:g;:g 3 ; ne i ToTIOTTS] AUDIO_MCLK_R |2
12,2 HEADPHONE_L SeTT0M0 1O & — 701 HEADPHONE R _|12,2
12,2 SPK_RP AR >t1ee : SPK_RN 12,2
2 [ BG2.SCE TR 1o e GPIO6_I014 16,2
2[ 12C2_SDA e e e GPIO6_I015 2
16,2] _12C3_SCL TERITy e e GPIO2_I015 2,8
16,2 12C3_SDA o e et GPIO2_1030 |2
2[ 12C4_SCL ORIy e et GPIO2_1031 |2
2[ 12C4_SDA > T &1, GPIO2_1028 |2
3v3f ® &1——|GN\D
HEADER 10X2/100/0GR
DNP
127
2,5[ UARTI_RXD ; ne i GPIO2_1029 2.8
2,5| UARTL_TXD oo UART2_TXD 2,5
2,5| UART2_RXD 1o e CAN2_RX 16,2
2,8 ESPI3_SS2(1V8) 5T &5 CAN2_TX 16,2
3vi—=—-e e GND
HEADER 5X2/100/0GR
DNP
J26  pNp
2,4[ LCD_DATO gg gg'g ; ; me i gg gg'g g} LCD_DATI 2,4
2,4 LCD_DAT2 oTo3T0[8 oo 21631010 LCD_DAT3 2,4
2,4]_LCD_DAT4 oTo3T0 1o Io3TOT LCD_DATS 2,4
2,4]_LCD_DAT6 To3T0[T3 5T &5 io3T0[1E LCD_DAT7 2,4
2,4 LCD_DATS TIe3T0TE TTe e 1631011 LCD_DAT9 2,4
2,4]_LCD_DATIO0 Ie3T0[T 1o e; 1o3To[TE LCD_DATI1 2,4
2,4]_LCD_DATI2 1o3T0[T0 ST e To3ToL20 LCD_DAT13 2,4
2,4]_LCD_DATI4 Te3TOT e e o3IO LCD_DATI5 2,4
2,4]_LCD_DATI6 : T &5 : LCD_DAT17 2,4
3viH2—1-e o124 GND
HEADER 10X2/100/0GR
128 pNP
2,4[ LCD_DATI8 9pi0310[23] | | gl 2 0pi03.I0[24 LCD_DATI19 2,4
2| LCD_DAT20 9pio310[25] 3 | g gl 4  00i03.10(26 LCD_DAT21 2
- qpio3.10[27] 5 | o al 6 qpio3.10[28 =
2| LCD_DAT22 TSN b EERTITEAIE) LCD_DAT23 2
2| LCD_CLK TAEAOIP N g B CERTITERLOI LCD_VSYNC 2
2[  LCD_HSYNC ool T T *T T : LCD_ENABLE 2
2[_ LCD_RESET ' e e GPIO2_I008 2
2 GPIO2_I009 e et GPIO2_1010 2
2[ GPIO2_I011 e e GPIO2_I012 2
2[ GPIO2_I013 T &5 GPIO2_I014 16,2
3vaE2te o2 GND
HEADER 10X2/100/0GR
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DEVELOPMENT TOOLS

5. 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 acci-
dent, misuse or abuse.

Disclaimer of Warranty

THIS WARRANTY IS MADE IN LIEU OF ANY OTHER WARRANTY, WHETHER EX-
PRESSED, OR IMPLIED, OF MERCHANT-ABILITY, FITNESS FOR A SPECIFIC PURPOSE,
NON-INFRINGEMENT OR THEIR EQUIVALENTS UNDER THE LAWS OF ANY JURISDIC-
TION, EXCEPT THE WARRANTY EXPRESSLY STATED HEREIN. THE REMEDIES SET
FORTH HEREIN SHALL BE THE SOLE AND EXCLUSIVE REMEDIES OF ANY PUR-
CHASER 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 PROD-
UCT. IN NO EVENT SHALL RONETIX BE LIABLE FOR ANY INCIDENTAL OR CONSE-
QUENTIAL 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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