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MOTG - Module On The Go

MOTG Introduction

MOTG, Modules on the Go is a concept from 4D Systems revolutionizing embedded design allowing instant and
flexible hardware expansion solution.

MOTG modules offer a simple plug and play interface to Universal MOTG BUS (UMI) allowing rapid assembly and
maintenance. This removes the hassle of having to solder and end up with a wiring nest. It also allows the designer to
easily remove the existing module or add another module instead, which could be very useful during the phase of
prototyping.

Importantly, MOTG series was designed with careful consideration for space with its compact and low-profile design.

Universal MOTG Interface (UMI)

Not all Modules use all Pins — as indicated, some pins marked as N/C (No Connect).

Header possible signals

Description

3.3V Input Supply
Supply Ground
Asynchronous Serial Receive Pin
Asynchronous Serial Transmit Pin
General Purpose Input Output Pin
General Purpose Input Output Pin
General Purpose Input Output Pin
General Purpose Input Output Pin
General Purpose Input Output Pin
12C Clock Pin

12C Data Pin

Clock

Master In Salve Out

Master Out Slave In

Supply Ground

5.0V Input Supply
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MOTG - Module On The Go

38.00mm

The MOTG boards are designed in such a way that the leading edge (header end) of the MOTG modules is a fixed
design, and depending how complex the MOTG module is, will determine how long the board itself is. By default, the
standard MOTG module is around 38mm in length, but can be extended longer if required. Note that depending on
the target application, longer boards may have mounting challenges.

The headers used are 1.27mm pitch Through Hole headers, which are mounted on their side and surface mounted.
Suitable headers are JAWS (www.jaws.com.tw) FASC38516GFDA24000V or Palyoo (www.palyoo.com) F334-
1116A1BSUX1, other brands may also be suitable with the same specification. These headers are 2.2mm thick at the
plastic end, which corresponds well to using a 1.0mm thick PCB once the plating and paste is considered.

UMl is an open standard — anyone can implement UMl in their hardware design provided the requirements for UMI
are met. If you are designing a custom MOTG module and need more information, potential help with supply of parts,
or an exported PCB from Altium Designer (or supported export formats), please make contact with us.

Hardware Support

Improving the experience with MOTG modules, 4D Systems provides interface boards enabling easy connectivity to
popular host controllers such as gen4 modules, Arduino, Raspberry Pi and Beaglebone Black.

The MOTG-BREADTOOTH breaks out the UMI pins of
the MOTG. It is compatible with all MOTG modules
and is a quick and easy way to make your MOTG
module  breadboard  friendly. The MOTG-
BREADTOOTH permits the MOTG to be interfaced to a
breadboard for prototyping and for interfacing to
virtually any host. For more information, refer to the
MOTG-BREADTOOTH section of this datasheet.

MOTG Page 7 of 90 www.4dsystems.com.au



MOTG - Module On The Go

The gen4-MOTG-ACL Interface Board allows easy
interface of a MOTG module to Diablo16-based gen4
display modules. The board carries one UMI-
compatible MOTG slot which acts as an extension to
the display module providing plug-and-play interface
with MOTG.

The interface board is designed to sit flush on the back
of the Diablo16 2.4” to 3.5” display modules (stuck on
the gen4 plastics with double sided adhesive tape)
enabling sleek and compact designs. For more
information, refer to gen4-MOTG-AC1 section of this
datasheet.

The gen4-MOTG-AC2 Interface Board allows easy
interface of a MOTG module to Diablo16-based gen4
display modules. The board carries two UMI-
compatible MOTG slots which act as an extension to
the display module providing plug-and-play interface
with MOTG.

The interface board is designed to sit flush on the back
of the Diablo16 3.2” and 3.5” display modules (stuck
on the gen4 plastics with double sided adhesive tape)
enabling sleek and compact designs. For more
information, refer to gen4-MOTG-AC2 section of this
datasheet.

The gen4-MOTG-AC3 Interface Board allows easy
interface of a MOTG module to Picaso-based gen4

2]
2
)
n
)
O
)
c
I—
c
O
0]
9
S
=,
o
>
|
O
I—
O
=

display modules. The board carries one UMI-
compatible MOTG slot which acts as an extension to
the display module providing plug-and-play interface
with MOTG.

The interface board is designed to sit flush on the back
of the Picaso 2.4” to 3.2” display modules (stuck on the
gend plastics with double sided adhesive tape)

enabling sleek and compact designs. For more
information, refer to gen4-MOTG-AC3 section of this
datasheet.

MOTG Page 8 of 90 www.4dsystems.com.au




2]
2
)
n
)
O
)
c
I—
c
O
0]
9
S
=,
o
>
|
O
I—
O
=

MOTG - Module On The Go

gen4-MOTG-AC4

The gen4-MOTG-AC4 Interface Board allows easy
interface of a MOTG module to Diablo16-based gen4
display modules. The board carries two UMI-
compatible MOTG slot which acts as an extension to
the display module providing plug-and-play interface
with MOTG.

The interface board is designed to sit flush on the back
of the Diablo16 4.3” display modules (stuck on the
gend plastics with double sided adhesive tape)
enabling sleek and compact designs. For more

information, refer to gen4-MOTG-AC4 section of this
datasheet.

MOTG SLOT #1 MOTG SLOT #2

4p SYSTEMS

[gena-MOTG-ACA)

Software Support

4D Systems provides software support allowing designers to get started easily with popular host controller platforms.
In addition, projects, application notes and code base examples utilising MOTG modules are available at

www.4dsystems.com.au
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MOTG - Module On The Go

1. MOTG-WiFi-ESP

1.1. Description

MOTG-WiFi-ESP provides a low-cost solution for all
embedded wireless applications. It features an
ESP8266 Wi-Fi SoC, a leading platform for Wi-Fi
related projects or Internet of Things (loT).

The MOTG-WiFi-ESP supports APSD for VolP
applications and Bluetooth co-existence interface. It
contains a self-calibrated RF allowing it to work under
all operating conditions.

* ESP8266 Wi-Fi Module by Espressif with
o 802.11b/g/n
©  Wi-Fi Direct (P2P), soft-AP
o TCP/IP protocol stack
©  1MB Flash
* 3.3V Power supply only
* Supports 2-Wire 3.3V TTL UART interface
* On board Reset and Flash Buttons

* On board PCB trace antenna

1.3. Before Getting Started

Out of the box, the chipset’s UART pins are not
connected to the UMI of the MOTG.

MOTG-WiFi-ESP hardware allows the UART pins to be
connected to either TX, RX or GPIO1, GPIO2 of the
UMI. This is could be achieved by shorting the
respective sides of solder bridges SB1 and SB2, using a
solder blob and a soldering iron. This must be done by
the User.

a E:]z:
G G 3G 3C dsa

LAl .7
83 La:n

LaE g

Dh]

o Jea 2af AE T3 1" A33 ‘MH

Unless the designer intends to use two UART MOTGs
on a gen4-MOTG-AC2 or gen4-MOTG-AC4 board, the
UART pins should be directed to TX, RX of the UMI as
shown above.

When two UART MOTGs are being used on a gen4-
MOTG-AC2 or gen4-MOTG-AC4 board, the UART pins
of one of the MOTGs should be diverted to GPIO1 and
GP102 of the UMI, as shown below. This prevents both
MOTGs from utilising the same pins of the gen4 display
module for UART communication.

HW. REV 11 ri[ 3G Rz r3f Je

T
smmf ]HEU.H’

Ul
®sE 36 36 3G dcaf BT fruty o I Botm

R O - e

NNy = LU

[
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MOTG - Module On The Go

1.4. Chipset Features

The ESP8266 Wi-Fi SoC is a leading platform for Wi-Fi
related projects or Internet of Things (loT).

The ESP8266 supports APSD for VolIP applications and
Bluetooth co-existence interfaces, it contains a self-
calibrated RF allowing it to work under all operating
conditions.

There is an almost limitless fountain of information
available for the ESP8266, all of which has been
provided by amazing community support.

By default, the MOTG-WiFi-ESP module comes with
the AT Command set, so no programming of the WiFi

module’s firmware is required to get it running.

The datasheet for the ESP8266 is available from the
https://espressif.com website.

1.5. Pins, Buttons and Solder Bridges

Pin  Symbol Description

1 3.3v 3.3V Input Supply

2 GND Supply Ground

3 RX Asynchronous Serial Receive Pin

4 TX Asynchronous Serial Transmit Pin

5 N/C Not Connected

6 N/C Not Connected

7 GPIO3 | Reset pin. An active Low pulse
will reset the module

8 GPIO2 | RX Bypass

9 GPIO1 | TX Bypass

10 N/C Not Connected

11 N/C Not Connected

12 N/C Not Connected

13 N/C Not Connected

14 N/C Not Connected

15 GND Supply Ground

16 N/C Not Connected
Note:

Designer can choose if the UART pins of the MOTG
should be connected to either TX, RX or GPIO1, GPIO2
of the UMI. This is could be achieved by shorting the
respective sides of solder bridges SB1 and SB2.This is
discussed in detail in the Before Getting Started
section.

The MOTG-WiFi-ESP also has two buttons, the
functionalities of which are described in the table
below.

RESET FLASH

Button Description

Reset Resets the ESP8266 module
Flash Used along with Reset button to
update/change firmware on ESP8266

The Flash button, when held down and the reset
button pressed, puts the ESP8266 WiFi processor into
its bootloader mode. This is required when flashing
the ESP8266 with an updated or alternative firmware.

The MOTG-WiFi-ESP also has two solder bridges. The
functionality of these solder bridges is described in the
table below. These are soldered by the User.

o[ Jea 2af AC 13 11" A3 'MH

2

Solder Bridge Description

SB1 TX Selector
SB2 RX Selector

MOTG Page 11 of 90
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MOTG - Module On The Go

1.6. Firmware Programming

The MOTG-WiFi-ESP comes preprogramed with the AT
command set firmware. If an updated command set is
desired, or if another program is to be loaded on to the
ESP8266 instead, then the default AT command set
will be lost.

The following procedure outlines on how to reload the
ESP8266 with the AT command set.

Please download the AT command set files from the
MOTG-WiFi-ESP product page on the 4D Systems

website.

Extract the files to a known location on your hard drive
that is easy to access.

Run the application:
ESPFlashDownloadTool_v3.6.6.exe

The application window will appear.

B ESP8266 DOWNLOAD TOOL V3.3.4 - O *
| SPIDownload | HSPIDownload | RFConfig | MultiDownload |
— Download Path Cenfig
T —
e
[P P e ok
o (e
T —
[ | CAESP Flash\blank1mb.bin
DeviceMasterkey Folder Path
| |@ ‘
— SpiFlashConfig ]
- — FLASH SIZE—— =
CrystalFreq : CombineBin [~ SpifiutoSet
I l —| " 4Mbit i
BM v — [~ DoMotChgBin
—_ 1/ 2Mbit
— SPI SPEED —— - 5P| MODE—— i LOCK SETTINGS
& 5 & aMbit
. 40MHz . Qo  16Mbit — DETECTED INFO ——
- 26.7MHz . QouT  39Mbit
- 20MHz - pio € 16Mbit-C1
BOMHz pout © 32Mbit-C1
Download Panel 1
IDLE
START | sTop |COM: [comio -]
BAUD: IdBOSDO ;l

It will be noticed there are six different files preloaded
into the Download Path Config boxes. These need to
be changed to the location where the files were
extracted to.

Click the [...] mark and locate the path to the file it is
referring to.

— Downlead Path Config

I-I CAESP Flashblank1mb.bin
DeviceMasterkey Folder Path

| R

| e

The lines will be highlighted if the files are found.

Ensure that the addresses are correct as per the
picture and set to the following:

boot_v1.6.bin — ADDR 0x0000
user1.1024.new.2.bin — ADDR 0x01000
esp_init_data_default.bin — ADDR 0xfc000

blank.bin — ADDR 0x7e000
blank.bin — ADDR 0xfe000
blanklmb.bin — ADDR 0x0000

All of these files are located in the root folder, along
with the ESPFlashDownloadTool_v3.3.4.exe file.

The following five pins of the MOTG-WiFi-ESP will be
used when uploading a firmware. TX, RX sides of the
SB1 and SB2 should be shorted for the following
procedure.

e +3.3V (not 5V tolerant)

e GND
e RX
e TX

e GPIO3 (Reset)

In this case, a gen4-MOTG-AC1 is used to gain access
to the above five pins of the MOTG-WiFi-ESP.
However, other gen4-MOTG-AC interface boards
provided by 4D Systems could be used as well. The
gen4-MOTG-AC1 is then interfaced to the gen4-PA,
which essentially serves as a breakout board for the
UMI pins in this setup.

Note: If you opt to use a MOTG-BREADTOOTH instead
of the gen4-MOTG-AC + gen4-PA combo, the 5V supply
needs to be dropped to 3.3V externally, as MOTG-
BREADTOOTH does not facilitate this internally.

MOTG Page 12 of 90
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MOTG - Module On The Go

Lastly, a programming module is needed to program
the MOTG-WiFi-ESP through the gen4-MOTG-AC +
gend-PA combo. This process does not necessarily
require a 4D Systems programming module - the 4D
USB programming cable or the uUSB-PA5. However,
these are compatible and could be used to perform
this procedure.

Carefully slide the MOTG-WiFi-ESP on to the gen4-
MOTG-AC. Then connect the gen4-MOTG-AC to the
gend-PA using a 30-way FFC cable. Then connect the
4D programming module to the corresponding pins of
the gen4-PA as shown in the image below.

ITE

L

WIFI-ESP

18

— Download Path Config
[~ | CAESP Flashi\boot_v1.6.bin

CMAESP Flashbuserl 1024, new.2.bin

CAESP Flashtesp_init_data_default.bin

CAESP Flashiblank.bin

CMESP Flashblank.bin

-
-
=
=

v
DeviceMasterKey Folder Path

|

Now the ESP8266 needs to be placed into bootloader
mode. To do this, simply press and hold the Flash
button on the MOTG-WiFi-ESP, and then press the
Reset button for a second, and then finally release the
Reset button. Keep holding the Flash button. A second
or so later, you can release the Flash button. The
ESP8266 should now be in bootloader mode.

RESET FLASH

Press the Start Button, to start the programming of the
ESP8266 module.

Download Panel 1

Then check the com port of the programmer you are
using and change it accordingly in the application.

Download Panel 1

START | sop | COM: [ comio -]
| BALD: |450300 LI

Before anything is programmed, the ESP8266 module
needs to be wiped blank. It is always best to do this
before programming in any new firmware, as residual
data can be left which can cause unexpected results.

To wipe the ESP8266 blank, untick all the files in the
Download Path Config section, except for
blank1imb.bin — ADDR 0x0000 (the last file)

MOTG-WiFi-ESP | gen4-PA 4D programming
cable
+5V 5V START | sop | COM: [ comio =l
GND GND GND | BAUD: 450800 =]
RX GPIO1 X ! o S
T GPIO2 RX After clicking the START button the application will
GPIO3 (Reset) GPIO10 RES SYNC as shown below.

Download Panel 1

Download

TaE..
<TART <Top COM: |c0M10 ~|
BAUD: I4m LI

Then the application will load and the ESP8266 is
wiped blank. It will complete when the progress bar
goes to the very right-hand side.

Download Panel 1

AP MAC: 3E-CF-7F-0D-DD-40
STAMAC: 5C-CF-7F-0D-DD-40

START STOP

COM: |COM10 |
=~

BAUD: 450800

If the initiation was not successful, the loading will fail.
If failed, try the procedure again till it loads.

MOTG Page 13 of 90
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Download Panel 1

COM PORT: ICOM? vl

Now the module is ready to be programmed with the
firmware. This procedure is almost same as earlier.

Tick all the files except for blanklmb.bin — ADDR
0x0000 (the only difference in the procedure
compared to before).

— Download Path Config

o [ b
© [P e ez
© [CAESP P i, e
T ——
T
I_I CAESP Flash\blank1mb.bin
DeviceMasterkey Folder Path
|

Again, the ESP8266 needs to be placed into bootloader
mode. To do this, simply press and hold the Flash
button on the MOTG-WiFi-ESP, and then press the
Reset button for a second, and then finally release the
Reset button. Keep holding the Flash button. A second
or so later, you can release the Flash button. The
ESP8266 should now be in bootloader mode.

Press the Start Button, to start the programming of the
ESP8266 module. When the progress bar goes to the
very right-hand side, the process is complete, and the
module should have been sucessfully loaded with the
AT command set.
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MOTG — Module On The Go

8. Schematic Details REV 1.1

n 1 | : | : | :
0
() . ;
O
— — —
A WIFII
m | ESP-06-NEW
WIFL_ANT a .
¥ 2 s
8 GUIXDD  fertz
: RST G3IRXDO
: CH_PD
+5.0V 8 2
= Gs
H = E T Gl4 GO
B | E GI2 G2 B
T SPL_T0ST 0
C e = on o 615 R3 10K
IER o 16 Gls ke
: 1 12C SDA o 2 g a B
arhcsa— £ 56 % &% =
"%%E. R10 | |R11
2
oo — e o = TR por
4. - | e S —m -
: _m:%
m b A o R = a3V 4V nrsT RS 68R  Gpios -
a2 RCHOSTT) = R7 68R
— ml nRST oo  RL B8R 7y
1 C4 C5
n
: HL L 3 ’: L] EL 10uF | 10uF poo BB ER
! | RX(HOSTTY | —
U KMRILIGLFS = = 2
i——
& FLASH Ro - .
1 2 1 GO On every boot/reset/wakeup, G15 MUST keep LOW, G2 MUST
R { . 330R keep HIGH.
E KTCITIGLES GO HIGH ->RUN MODE, LOW -> FLASH MODE.
w htto://www 4dsystems com.au
- e MOTG WiFi
O D Revision: 1.1 3
Date:  16/11/2016 D SYSTEMS
FIDi FD2 Tlme. ”4448 AM ﬂﬂN‘NE TECHNULQGYEINTE ART
File:  MOTG-WIFI-REV1.1.SchDoc
1 2 | 3 4
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s REV 1.2

http:/fwww 4dsystems.com.au .

Tite: MOTG WiFi

D @ @ Revision: 12 D
Date:  18/08/2020
FIDI FID2 4D SYSTEMS

Time: 9:59:34 PM

TURNING TECHNOLOGY INTO ART

W : | . | : | ;
0
(7] ’ ’
()
< o
RS S RST GPIOV/SPICS1/TXDO
. »—3e ADC/TOUT GPIO3/RXDO
_ T +3.3v] 35 EN GPIOS
= [ 2 GPIO16/WARE GPIO4 m
a1 A1 GPIOI4/HSPICLK GPIOO/SPICS2
C u SE ?s% £ Qo »—2 GPIO12/HSPIQ GPIO2TXDI1
n = ; $—4=| GPIOI3/HSPID/CTSO/RXD2  GPIO1S/HSPICS/RTSOTXD2 <1 DG 5T
n ~ R4 10K |+33V——— VDD G —— ; ;
O al ESP-128 = =
= - R10[]R11
a| &GP0 c3 47K | [47K
m m| [ GPIO3 0.1uF GRIG T
L m| 6 GPIO3 4 2 [—
a5 _GPIO = T G TX(HOST RX) > -
m a| % TX(HOST RX) 433V 433V nRST GPIO3 5
B3 RX (HOST TX) = RESET e —Eim
— - 1 2 ~0  nRST mxoo  RIGBR 1y
A C4 C5
: A 1L 3 )v 4 = 10uF | 10uF mxpo  RBOBR gy
433V 1 RX (HOST TX) 1
KMR211GLFS e L
GPIOZ 3
c FLASH e E— c
o 1 2 o —— GO On every boot/reset/wakeup, G15 MUST keep LOW, G2 MUS T
30R keep HIGH.
L. 330R P
E RO IIG T GO HIGH ->RUN MODE, LOW -> FLASH MODE.

File: MOTG-WIFI-REV1.2.5chDoc
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MOTG — Modules On The Go

1.10. Specifications

RECOMMENDED OPERATING CONDITIONS

Parameter Conditions Min Typ
Supply Voltage (VCC) 1.7 33 3.6 Vv
Operating Temperature -20 70 °C
Input Low Voltage (VIL) All pins -0.3 - 0.25*vCC \Y
Input High Voltage (VIH) All pins 0.75*VCC - 3.6 \Y

GLOBAL CHARACTERISTICS BASED ON OPERATING CONDITIONS

Parameter

Conditions

Supply Current (ICC) - 215.0 - mA
Output Low Voltage (VOL) -0.3 0.1*vCC \%
Output High Voltage (VOH) 0.8*VCC - VCC Vv

MOTG
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1.11. Hardware Revision History

Revision Date Description
Number
1.1 23/09/2016 | Initial Public Release version
1.2 26/07/2017 | Change of the ESP module used from ESP-06 to ESP-12S

End of MOTG-WiFi-ESP Datasheet
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MOTG — Modules On The Go

2. MOTG-MP3

2.1. Description

MOTG-MP3 is an audio sound module that can play
MP3 audio files stored on a micro-SD card, such as
voice and music.

The MOTG-MP3 features an on board 16-bit MCU,
specifically designed for hardware audio decoding by
4D Systems.

It features an on-board mono amplifier capable of
driving a 4-ohm 3-watt speaker. It also features stereo
DAC output for connecting directly to headphones or
to an external amplifier.

In short, the MOTG-MP3 offers very flexible, compact
and low-cost embedded audio solution for many
applications.

* Features SOMO Il 16-bit MCU by 4D Systems

* Supports 5V power supply only

¢ Supports bit rates 11172-3 & 1S01381303
* Sample rates from 8Khz to 48Khz

¢ 24-bit DAC audio output

* Supports 2-Wire 3.3V TTL UART interface
* Mono amplified Speaker output

* On-board micro-SD memory card connector

2.3. Before Getting Started

Out of the box, the chipset’s UART pins are not
connected to the UMI of the MOTG.

MOTG-MP3 hardware allows the UART pins to be
connected to either TX, RX or GPIO1, GPIO2 of the
UMI. This is could be achieved by shorting the
respective sides of solder bridges SB1 and SB2 with a
blob of solder, using a soldering iron. This must be
done by the User.

Unless the designer intends to use two UART MOTGs
on a gen4-MOTG-AC2 or gen4-MOTG-AC4 board, the
UART pins should be directed to TX, RX of the UMI as
shown above.

When two UART MOTGs are being used on a gen4-
MOTG-AC2 or gen4-MOTG-AC4 board, the UART pins
of one of the MOTGs should be diverted to GPIO1 and
GPI02 of the UMI, as shown below. This prevents both
MOTGs from utilising the same pins of the gen4 display
module for UART communication.

nEEL
i S

DACR
.
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MOTG — Modules On The Go

2.4. Pin and Solder Bridges

Pin | Symbol Description

1 3.3V Not Connected
2 GND Supply Ground
3 RX Asynchronous Serial Receive Pin
4 TX Asynchronous Serial Transmit Pin
5 GPIO5 | Busy Signal
6 N/C Not Connected
7 N/C Not Connected
8 GPIO2 | RX Bypass Pin
9 GPIO1 | TX Bypass Pin
10 N/C Not Connected
11 N/C Not Connected
12 N/C Not Connected
13 N/C Not Connected
14 N/C Not Connected
15 GND Supply Ground
16 5.0V 5V Input Supply
Note:

GPIO 5 indicates if the Audio is playing. It can be used
to trigger an external amplifier. Low indicates Audio
output is occurring. High indicates no Audio output.
SB3 requires to be shorted in order to utilize this
functionality.

The designer can choose if the UART pins of the MOTG
should be connected to either TX, RX or GPIO1, GPIO2
of the UMI. This is could be achieved by shorting the
respective sides of solder bridges SB1 and SB2.This is
discussed in detail in Before Getting Started section.

The MOTG-MP3 also has three solder bridges. The
functionality of those solder bridges is described in the
table below. These are soldered by the User.

.
H

L

Solder Bridge Description

SB1 TX Selector
SB2 RX Selector
SB3 Enable Busy Pin

.
LH

SPK+, SPK- provides a differential amplified output to
a single speaker. Connect these pins to a 4/8/16/32-
ohm speaker, at max of 3 watts when powered from a
5V supply. An 8-ohm 2.5W speaker is recommended.

DAC_R, DAC_L provides the Left and Right audio
outputs, capable of driving headphones directly or
small speakers, or fed into an external amplifier. To
utilise these signals, wires or pins can be soldered to
these pads by the User.
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MOTG — Modules On The Go

2.5. Serial Commands

The SERIAL-MODE provides a simple 2-wire TTL Serial UART interface to any micro-controller capable of interfacing to
5.0V TLL Serial UART system that can be configured to output the simple protocol required to communicate with the
MOTG-MP3.

Baud Rate: 9600 bps
Data bits: 8

Stop Bits: 1

Parity bit: none
Flow Control: none

The MOTG-MP3 audio operations such as PLAY, PAUSE, STOP, NEXT, PREVIOUS and VOLUME etc are all available to
the host micro-controller to control using a simple set of bytes sent to the MOTG-MP3, along with many more, which

can be found under the Valid Commands listed below.

Command Format: The format of the serial commands are as follows

FORMAT: $S, CMD, Feedback, Paral, Para2, Checksum1, Checksum2, $0
SS Start Character $S is Ox7E in HEX Every command starts with this

CMD Command Code Every command has a unique
command code, which determines
the operation

Feedback Command Feedback Specifies whether feedback is
required by the host microcontroller
in reply to the command. 1 =
Feedback, 0 = No Feedback

Paral Parameter #1 First parameter of the specific
Command Code

Para2 Parameter #2 Second parameter of the specific
Command Code

Checksum1 Checksum #1 First byte of the checksum.
Checksum calculation shown below

Checksum2 Checksum #2 Second byte of the checksum.
Checksum calculation shown below.

S0 End Character SO is OXEF in HEX Every command ends with this

Checksum Calculation:
The checksum is calculated using the following formula.
Checksum (2 bytes) = OxFFFF — (CMD + Feedback + Paral + Para2) + 1
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Valid Commands:
All commands shown below have Feedback turned off so there will be no data sent from the MOTG-MP3 after the

command has been sent from the microcontroller (except for the Query commands which are requesting data).

Function Serial Command Description
NEXT 7E01 000000 FF FFEF | If no track is currently playing, issuing the NEXT command will start
playing the first track copied to the media (see Section 6). If the MOTG-
MP3 is currently playing a song or has previously played a song, this
will play the next song in the order copied on to the media.
PREVIOUS 7E 02 000000 FF FE EF | If no track is currently playing, issuing the PREVIOUS command will
(7)) start playing the last track copied to the media (see Section 6). If the
m MOTG-MP3 is currently playing a song or has previously played a song,
© mmm this will play the previous song in the order copied on to the media.
o SPECIFY 7E03 000001 FF FC EF | Start playing the first track copied to the media. (See Section 6) This
0) TRACK # 7E03 000002 FF FB EF | will start playing the second track copied to the media. This will start
U) 7E 03 00 00 OA FF F3 EF | playing the tenth track copied to the media.
o VOLUME + 7E 04 00 00 00 FF FC EF | This will increase the volume by 1 (0 — 30 range, level 20 is default
power on setting)
LD VOLUME - 7E 05 0000 00 FF FB EF | This will decrease the volume by 1 (0 — 30 range, level 20 is default
a) power on setting)
VOLUME # 7E 06 00 00 1E FF DC EF | This will set the volume to be 30 (30 is the Max)
-c 7E 06 00 00 05 FF F5 EF | This will set the volume to be 5
I_ SPECIFY EQ 7E 07 00 00 01 FF F8 EF | This will set the EQ to pop
C 7E 07 0000 04 FF F5 EF | This will set the EQ to classic
(0/1/2/3/4/5 Normal, Pop, Rock, Jazz, Classic, Bass)
O REPEAT A 7E 08 00 00 01 FF F7 EF | This will repeat the first track copied to the media. (See Section 2.6)
(7, TRACK 7E 08 00 00 02 FF F6 EF | This will repeat the second track copied to the media.
a) 7E 08 00 00 1F FF D9 EF | This will repeat the thirty first track copied to the media.
— PLAY SOURCE | 7E09 000002 FF F5 EF | This will set the MOTG-MP3 to play from a micro-SD Card
: RESET 7E0C00 0000 FF F4 EF | This will reset the MOTG-MP3, to be in its powered-on state
-c PLAY 7E 0D 00 00 00 FF F3 EF | Play the audio track selected (if selected) else the first track copied on
o to the media (See Section 2.6)
PAUSE 7EOE 000000 FF F2 EF | Pause the current playing audio Track. If PLAY command is then sent,
E the audio track will resume from where it was paused.
SPECIFY 7E OF 00 01 01 FF EF EF | This will start playing Folder 1 from Track 1. (See Section 2.6) This will
I FOLDER & 7E OF 00 01 OA FF E6 EF | start playing Folder 1 from Track 10. This will start playing Folder 99
TRACK 7E OF 00 63 FF FE 8F EF | from Track 255
LD CONTINUOUS | 7E110000 01 FF EEEF | This will enable continuous mode (disable RANDOM TRACK and
I— REPEAT CURRENT if previously enabled), which will play all songs on
O the memory card, one after the other. Start track with PLAY.
STOP 7E 16 00 00 00 FF EA EF | Stop the current playing audio Track. If PLAY command is then sent,
E the audio track will start from the beginning.
RANDOM 7E 18 00 00 00 FF E8 EF | This will enable Random Mode (disable CONTINUOUS and REPEAT
TRACK CURRENT if previously enabled), which plays random tracks one after
the other, continuously. Start track with PLAY.
REPEAT 7E 19000000 FF E7 EF | This will enable the repeat play mode (disable CONTINUOUS and
CURRENT RANDOM TRACK if previously enabled), which repeats the currently
playing track, so it will play over and over continuously. Track must be
playing before this command is sent.

SINGLE PLAY 7E 190000 01 FF E6 EF | This will disable CONTINUOUS, RANDOM TRACK or REPEAT CURRENT
modes if previously enabled, which is how the module starts up by
default. This will allow one song to play and then stop. Start track with
PLAY.
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QUERY 7E 43 000000 FF BD EF | Query the current volume.
VOLUME
QUERY EQ 7E 44 00 00 00 FF BCEF | Query the current EQ Setting
(0/1/2/3/4/5 Normal, Pop, Rock, Jazz, Classic, Bass)
QUERY 7E 48 00 00 00 FF B8 EF | Query the number of files present on the micro-SD Card
TRACKS uSD
QUERY 7E 4C 00 00 00 FF B4 EF | Query the current track playing from the micro-SD Card
CURRENT
TRACK uSD
QUERY 7E 4E 00 00 01 FF B1 EF | This will return the number of tracks in Folder 1 (001)
TRACKS 7E 4E 00 00 OB FF A7 EF | This will return the number of tracks in Folder 11 (011)
FOLDER

Successful command received by MOTG-MP3 (Feedback Byte needs to be ON):
If Feedback is required for successful receipt of a command, simply change the Feedback byte from 0x00 to 0x01, and
a confirmation message will be sent from the MOTG-MP3 after the command is sent and received.

Feedback Received Description
7E 41 00 00 00 FF BF EF Command Successfully Received

Errors received from the MOTG-MP3:
If a command is sent to the MOTG-MP3 and the MOTG-MP3 resulted in an error from that command, the following
messages could be sent. These are sent on error regardless of if the feedback byte is enabled or disabled.

ERRORS Received Description

7E 4000 00 01 FF BF EF Module is busy

7E 40 00 00 02 FF BE EF Module is currently in sleep mode

7E 4000 00 03 FF BD EF Serial received an error
7E 4000 00 04 FF BCEF Checksum error

7E 40 00 00 05 FF BB EF Beyond scope of specified file/folder
7E 40 00 00 06 FF BA EF Specified file/Folder not found

Other information received from MOTG-MP3:
These commands are sent from the MOTG-MP3 when certain events occur and could come at various times.

DATA Received Description

7E3A 000002 FF C4 EF micro-SD Card Inserted. Sent every time a micro-SD card is inserted.

7E 3B 0000 02 FF C3 EF micro-SD Card Removed. Sent every time a micro-SD card is ejected. NOTE: when the
card is ejected, multiple messages may be sent (ejected, inserted and ejected again).
This is a side-effect of the type of micro-SD socket that is installed if the card is
ejected slowly, i.e. holding in the card before releasing.

7E3D 000002 FF C1EF micro-SD Card source, finished playing Track 02

7E 3D 00 00 OA FF B9 EF micro-SD Card source, finished playing Track 10 (Ox0A)
7E 3F 000000 FF C1 EF MOTG-MP3 has just started up, no media detected

7E 3F 00 00 02 FF BF EF MOTG-MP3 has just started up, micro-SD Card detected
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MOTG — Modules On The Go

The MOTG-MP3 uses off the shelf micro-SD and micro-
SD-HC memory cards with up to 32GB capacity, and
compatible with both FAT16 and FAT32 file formats.
The formatting of the card can be done on any
PC/Mac/Linux system with a card reader. Select
appropriate drive and choose the FAT16 or FAT32 file
format, depending on capacity of your micro-SD card.
The card is now ready to be used in the MOTG-MP3.

NOTE: Certain brands of micro-SD memory cards may
not work properly. This is evident by some files that
may be skipped and not played by the MOTG-MP3.

The MOTG-MP3 is flexible how files are stored on the
micro-SD, however in order to have control over which
files are played, it is important to follow some simple
naming rules in order for the MOTG-MP3 to play the
specific file you intend to play.

The MOTG-MP3 is capable of addressing up to 99
Folders, each with up to 255 songs.

MOTG-MP3 is not capable of reading ID3 information
from the MP3 files, so purely relies on the name of the
file as the index (Primary method), or the order the
files were copied onto the media (Secondary Method).

While MOTG-MP3 files can be named almost anything
and they will play, in order to index the files so they
can be picked on request using a specific serial
command to select the folder/file using the Primary
Method, the following must be observed:

001ABCDEFG.mp3

Where 001 refers to the track number from 1 (001) to
255 as the MOTG-MP3 can address up to 255 songs in
each folder, and ABCDEFG refers to any alphanumeric
name of your choosing, where the total file name
length can be 32 characters long (Operating System
dependant), ending with .mp3 extension.

|| D01Kalimba.mp3

|| 002Meonshine.mp3

|| 003 Grover.mp3

|| 004BigMose.mp3

|| 005LotsOfFriends.mp3

The folder structure should have then the following
naming convention:

01

Where 01 refers to a number from 01 to 99, as the
MOTG-MP3 can address up to 99 folders.

.
, 02
, 03
04
. 05

If Songs are placed on the media and they may or may
not follow the naming convention, then the song can
be played using the PLAY, NEXT, PREV commands or
buttons, or using the SPECIFY TRACK # command,
which uses the Secondary Method and plays based on
the order the songs were copied (Secondary Method)
on to the media and not the name or location of the
files.

The SPECIFY FOLDER & TRACK command however
cannot be used if the naming convention has not been
followed (Primary Method), as this relies on the
formatting above to be observed.

Note, when using the SPECIFY FOLDER & TRACK
command, Folder and Track numbering is in HEX. So
the Folders are 0x01 through 0x63 (1 to 99), and the
Tracks are 0x01 through OxFF (1 to 255).

If the above formatting is observed, all commands will
work corretly, so both Primary and Secondary
methods are fucntional.

It may be difficult to determine the order songs were
copied onto the media, so the Secondary Method
should only be used if the order is not critical or the
copy order is known. The Primary Method should be
used as the perferred method.
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2

.8. Mechanical Views

ystems.com.au
© 2016

n
i=)
i)
3
3
3

n
=
w
=
n
>=
n
0
N

2]
2
)
n
)
O
)
c
I—
c
O
0]
9
S
=,
o
>
|
O
I—
O
=

MOTG Page 26 of 90 www.4dsystems.com.au




MOTG — Module On The Go

9. Schematic Details
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2.10. Specifications

RECOMMENDED OPERATING CONDITIONS

Parameter Conditions Min Typ
Supply Voltage (VCC) 33 5.0 5.0 Vv
Operating Temperature 0.0 70.0 °C
Input Low Voltage (VIL) All pins -0.3 - 0.3*VCC \Y
Input High Voltage (VIH) All pins 0.7*VCC - VCC+0.3 Vv

GLOBAL CHARACTERISTICS BASED ON OPERATING CONDITIONS

Parameter Conditions
Supply Current (ICC) VCC = 5.0V, Audio Playing 30.0 - 300.0 mA
Standby Current VCC = 5.0V -- 20.0 -- uA
Output Low Voltage (VOL) -- -- 0.3 Vv
Output High Voltage (VOH) 2.7 - VCC \%
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2.11. Hardware Revision History

Revision Date Description
Number
1.1 21/11/2016 | Initial Public Release version

End of MOTG-MP3 Datasheet

2]
2
)
n
)
O
)
c
I—
c
O
0]
9
S
=,
o
>
|
O
I—
O
=

MOTG Page 29 of 90 www.4dsystems.com.au




2]
2
)
n
)
O
)
c
I—
c
O
0]
9
S
=,
o
>
|
O
I—
O
=

MOTG — Modules On The Go

3. MOTG-RS232

3.1. Description

RS232 is a standard communication port for various
industry and networking equipment. However, most
of the microcontrollers do not facilitate direct RS232
communication as they do not support RS232 voltage
levels.

MOTG-RS232 provides a low power, high speed and
low-cost solution for incorporating RS232 serial
communication to your design.

* Level conversion using ST232CDR IC by ST
* Supports both 3.3V and 5V power supply
* Up to 400kbps data rate

e +25Vinput levels

* 300 pA supply current

* 6 V/us minimum slew rate

e Supports 2-wire 3.3V/5V TTL UART interface (the
logic depends on the supply)

3.3. Before Getting Started

Out of the box, the chipset’s UART pins are not
connected to the UMI of the MOTG.

MOTG-RS232 hardware allows the UART pins to be
connected to either TX, RX or GPIO1, GPIO2 of the
UMI. This is could be achieved by shorting the
respective sides of solder bridges SB1 and SB2 using a
solder blob and a soldering iron. This is done by the
User.

Unless the designer intends to use two UART MOTGs
on a gen4-MOTG-AC2 or gen4-MOTG-AC4 board, the
UART pins should be directed to TX, RX of the UMI as
shown above.

When two UART MOTGs are being used on a gen4-
MOTG-AC2 or gen4-MOTG-AC4 board, the UART pins
of one of the MOTGs should be diverted to GPIO1 and
GPI02 of the UMI, as shown below. This prevents both
MOTGs from utilising the same pins of the gen4 display
module for UART communication.

MO
TESe3e e

LLLLLALLALALL)

3.4. Chipset Features

MOTG-RS232 carries the ST3232, low power RS232
driver and receiver IC. The datasheet for the ST3232 is
available from the http://www.st.com/ website
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MOTG — Modules On The Go

3.5. Pins and Solder Bridges

Description
3.3V 3.3V Input Supply

1

2 GND Supply Ground

3 RX Asynchronous Serial Receive Pin
4 TX Asynchronous Serial Transmit Pin
5 N/C Not Connected
6

7

8

9

N/C Not Connected

N/C Not Connected
GPIO2 | RX Bypass Pin
GPIO1 | TX Bypass Pin

10 N/C Not Connected
11 N/C Not Connected
12 N/C Not Connected
13 N/C Not Connected
14 N/C Not Connected
15 GND Supply Ground
16 5.0V 5V Input Supply
Note:

Designer can choose if the UART pins of the MOTG
should be connected to either TX, RX or GPIO1, GP102
of the UMI. This could be achieved by shorting the
respective sides of solder bridges SB1 and SB2. This is
discussed in detail in Before Getting Started.

The MOTG-RS232 also has four solder bridges. The
functionality of those solder bridges is described in the
table below. These are soldered by the User.

HW. REV 1.1°

Solder Bridge Description

SB1 Short SB1 for 5.0V input supply
SB2 Short SB2 for 3.3V input supply
SB3 TX selector
SB4 RX Selector

The MOTG-RS232 supports both 3.3V and 5V supply.
The preferred supply voltage could be chosen by
shorting the appropriate solder bridge.
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3

.6. Mechanical Views
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. Schematic Details
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3.8. Specifications

RECOMMENDED OPERATING CONDITIONS

Parameter Conditions Min Typ
Supply Voltage (VCC) 33 5.0 5.0 Vv
Operating Temperature 0.0 70.0 °C
Input Low Voltage (VIL) All pins -0.3 - 0.3*VCC \Y
Input High Voltage (VIH) All pins 0.7*VCC - VCC+0.3 Vv

GLOBAL CHARACTERISTICS BASED ON OPERATING CONDITIONS

Parameter Conditions
Supply Current (ICC) VCC = 5.0V, Audio Playing 30.0 - 300.0 mA
Standby Current VCC = 5.0V -- 20.0 -- uA
Output Low Voltage (VOL) -- -- 0.3 Vv
Output High Voltage (VOH) 2.7 - VCC \%
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3.9. Hardware Revision History

Revision Date Description
Number
1.1 23/09/2016 | Initial Public Release version

End of MOTG-RS232 Datasheet
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MOTG — Modules On The Go

4. MOTG-RS485

4.1. Description

RS485 is a standard communication port for various
industry and networking equipment and enables easy
configuration of local networksand multipoint
communications links. Unfortunately, most of the
microcontrollers do not support RS485 voltage levels.

MOTG-RS485 provides a high-speed and low-cost

solution for incorporating RS485 Serial

communication to your design.

ST1480ACDR differential line transceiver

* 3.3V power supply only

* ESD protection: 15 kV human body model
* Guaranteed 12 Mbps data rate

e 7to 12 common model input voltage range

¢ Supports 2-wire 3.3V/5V TTL UART interface

4.3. Before Getting Started

Out of the box, the chipset’s UART pins are not
connected to the UMI of the MOTG.

MOTG-RS485 hardware allows the UART pins to be
connected to either TX, RX or GPIO1, GPIO2 of the
UMI. This is could be achieved by shorting the
respective sides of solder bridges SB2 and SB3 using a
solder blob and a soldering iron. This is done by the
User.

g el 3

jo— »
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Unless the designer intends to use two UART MOTGs
on a gen4-MOTG-AC2 or gen4-MOTG-AC4 board, the
UART pins should be directed to TX, RX of the UMI as
shown above.

When two UART MOTGs are being used on a gen4-
MOTG-AC2 or gen4-MOTG-AC4 board, the UART pins
of one of the MOTGs should be diverted to GPIO1 and
GP102 of the UMI, as shown below. This prevents both
MOTGs from utilising the same pins of the gen4 display
module for UART communication.

nFEL
Ly

DAC-R

s @eilllc v=°
Ed F""'!"!‘I‘ll‘ =
.

.

4.4. Chipset Features

MOTG-RS485 carries a ST1480ACDR differential line
transceiver. The datasheet for the ST3232 is available
from the http://www.st.com/ website.
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MOTG — Modules On The Go

4.5. Pins and Solder Bridges

Pin | Symbol Description

1 3.3V | 3.3V Input Supply
2 GND Supply Ground
3 RX Asynchronous Serial Receive Pin
4 TX Asynchronous Serial Transmit Pin
5 GPIO5 | Turn Around Pin, DE/RE
6 N/C Not Connected
7 N/C Not Connected
8 GPIO2 | RX Bypass Pin
9 GPIO1 | TX Bypass Pin
10 N/C Not Connected
11 N/C Not Connected
12 N/C Not Connected
13 N/C Not Connected
14 N/C Not Connected
15 GND Supply Ground
16 N/C Not Connected
Note:

Designer can choose if the UART pins of the MOTG
should be connected to either TX, RX or GPIO1, GP102
of the UMI. This could be achieved by shorting the
respective sides of solder bridges SB2 and SB3. This is
discussed in detail in Before Getting Started.

Note:

Please take note that GPIO5 marking is missing on the
PCB silkscreen overlay on PCB HW REV 1.1. This is the
Turn Around pin and is used to select if the module is
transmitting or receiving. Please refer to the
schematic to see connection details.

The MOTG-RS485 also has three solder bridges. The
functionality of those solder bridges is described in the
table below. These are soldered by the User.

HW. REV 1.1

SB1 Use terminating resistor
SB2 TX selector
SB3 RX Selector

Note:

Each differential pair of wires is a remission line and
proper termination of the line will prevent reflection.
MOTG-RS485 has a termination resistor (120 ohms)
for this purpose. Solder Bridge 1 (SB1) provides the
option for using the terminating resistor in the
module.
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4

.6. Mechanical Views

Please note — PCB Silkscreen on REV 1.1 PCB’s is missing GPI1O5 label.
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. Schematic Details
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4.8. Specifications

RECOMMENDED OPERATING CONDITIONS

Parameter Conditions Min
Supply Voltage (VCC) 3.0 -- 3.6 \Y
Operating Temperature 0.0 - 70.0 °C
Input Low Voltage (VIL) DE, DI, RE -- -- 0.8 \Y
Input High Voltage (VIH) DE, DI, RE 2.0 -- -- \Y

GLOBAL CHARACTERISTICS BASED ON OPERATING CONDITIONS

Parameter Conditions
No Load, DI =0V or VCC,
Supply Current (ICC) DE=VCC, RE=0 V or VCC - 1.3 2.2 mA
. No Load, DI=0 V or VCC,
Transmitter Input Voltage DE=0V, RE=0 V -- 1.2 1.9 mA
Control Input Voltage -0.3 -- 7.0 \Y
Driver Input Voltage -0.3 -- 7.0 \Y
Receiver Output Voltage -0.3 - VCC+0.3 Vv
Receiver Input Voltage -14.0 -- 14.0 \Y
Driver Output Voltage -14.0 -- 14.0 \Y
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4.9. Hardware Revision History

Revision Date Description
Number
1.1 21/11/2016 | Initial Public Release version

End of MOTG-RS485 Datasheet
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MOTG — Modules On The Go

5. MOTG-BLUETOOTH

5.1. Description

MOTG-BLUETOOTH provides low cost and low energy
solution for all embedded Bluetooth applications. The
MOTG-BLUETOOTH carries a RN4870 Bluetooth
module, providing a complete solution to implement
Bluetooth 4.2 Low energy connectivity.

The MOTG-BLUETOOTH can be dynamically
configured easily using ASCIl commands using the host
microcontroller.

* RN4870 Bluetooth Module by Microchip with
o Bluetooth 4.2 Low Energy Stack
©  ASCll Command interface API over UART
©  Secure AES128 Encryption

* 3.3V Power supply only

* Supports 2-Wire 3.3V TTL UART Interface

* Integrated Ceramic Chip Antenna

* On board Status LED

* Remote configuration Over The Air

* ISM Band 2.402 GHz to 2.480 GHz Operation
* Channels: 0-39

* Receive Sensitivity: -90 dBm (LE)

* Transmit Power: 0dBm

5.3. Before Getting Started

Out of the box, the chipset’s UART pins are not
connected to the UMI of the MOTG.

MOTG-BLUETOOTH hardware allows the UART pins to
be connected to either TX, RX or GPIO1, GPIO2 of the
UMI. This is could be achieved by shorting the
respective sides of solder bridges SB2 and SB3 using a
solder blob and soldering iron. This must be completed
by the User.

H1OoOoLl13N4g

Unless the designer intends to use two UART MOTGs
on a gen4-MOTG-AC2 or gen4-MOTG-AC4 board, the
UART pins should be directed to TX, RX of the UMI as
shown above.

When two UART MOTGs are being used on a gen4-
MOTG-AC2 or gen4-MOTG-AC4 board, the UART pins
of one of the MOTGs should be diverted to GPIO1 and
GP102 of the UMI, as shown below. This prevents both
MOTGs from utilising the same pins of the gen4 display
module for UART communication.

HW. REV 1.1 e
VRS [

HW. REV 1.1

BLUETOOTH
UL
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MOTG — Modules On The Go

5.4. Chipset Features

The RN4870 module, based on Microchip’s 1S187x
Bluetooth LE ICs, is a leading platform for Bluetooth
related projects or Internet of Things (loT).

This Bluetooth Low Energy module incorporates
Bluetooth 4.2 baseband controller, on-board
Bluetooth stack and RF power amplifier.

The data sheet for the RN4870 is available from the
https://www.microchip.com website. In addition,
more support has been made available for this module
by Microchip.

5.5. Pins and Solder Bridges

Pin Description
3.3V 3.3V Input Supply

GND Supply Ground
RX Asynchronous Serial Receive Pin
Asynchronous Serial Transmit Pin
N/C Not Connected
GP104 | P2_0/MODE Pin
GPIO3 | Reset pin. An active Low pulse
will reset the module
GPIO2 | RX Bypass
9 GPIO1 | TX Bypass

N[O |WIN (K-
—
>

0o

10 N/C Not Connected
11 N/C Not Connected
12 N/C Not Connected
13 N/C Not Connected
14 N/C Not Connected
15 GND Supply Ground
16 N/C Not Connected

Note:

Designer can choose if the UART pins of the MOTG
should be connected to either TX, RX or GPIO1, GPIO2
of the UMI. This could be achieved by shorting the
respective sides of solder bridges SB2 and SB3.This is
discussed in detail in Before Getting Started.

The MOTG-BLUETOOTH has three solder bridges. The
functionality of those solder bridges is described in the
table below. These are soldered by the User.

. .
L'L A3 'MH

LY

11
—
il
- M.
—_—
—_—
—p
Pl |
:.I.

Solder Bridge Description

Short to use the GPIO4 to
SB1 )
change/upgrade firmware
SB2 TX selector
SB3 RX Selector
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MOTG — Modules On The Go

The MOTG-BLUETOOTH comes pre-programmed with the firmware version 1.18.3. If an updated command set is
desired instead, then the default firmware will be lost. The following procedure outlines how to reload the RN4870
with the default firmware. Below are the six pins of the MOTG-BLUETOOTH that will be used when uploading a
firmware.

e +3.3V (not 5V tolerant)

e GND
e RX
e TX

e GPIO3 (Reset)
e GPIO4 (P2_0/MODE)

In this case, a gen4-MOTG-AC1 is used to gain access to the essential pins of the MOTG-BLUETOOTH. However, other
gen4-MOTG-AC interface boards provided by 4D Systems could be used as well. The gen4-MOTG-AC1 is then
interfaced to the gen4-PA, which essentially serves as a breakout board for the UMI pins in this setup.

Note: If you opt to use MOTG-BREADTOOTH instead of the gen4-MOTG-AC1 + gen4-PA combo, the 5V needs to be
dropped to 3.3V externally, as MOTG-BREADTOOTH does not facilitate this internally.

Lastly, a programming module is needed to program the MOTG-WiFi-ESP through the gen4-MOTG-AC1 + gen4-PA
combo. This process does not necessarily require a 4D Systems programming module - the 4D USB programming cable
or the uUSB-PA5S. However, these are compatible and could be used to perform this procedure.

Carefully, slide the MOTG-BLUETOOTH on the gen4-MOTG-AC1 board. Connect the 4D programming module to the
corresponding pins of the gen4 PA as shown in the image below.

sB2  SB3

MoT1G
BLUETOOTH

e |
—
- -U36
NUNNERNRNRNRREEN

F]
2
a
L]
-]
T
T
g
o

The RN4870 needs to be placed into Test mode. The following procedure will place the Bluetooth module in Test
mode.
e Connect GPIO 9 (P2_0/MODE Pin) of the gen4 PA to Ground.
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MOTG — Modules On The Go

gend-PA

=l -
e [T

e  While GPIO 9 of the gen4 PA is grounded, connect the GPIO10 (Reset) pin to Ground for a second and
disconnect it (Reset) from Ground.

Mot

BLUETOOTH

| __E ’.IIIIIIIIIIIIIIII

LIV-OL0W-zuad

e Now disconnect GPIO 9 as well from Ground.

BLUETOOTH
o

UIIIIIIIIIIIIII

- yua6
[Lov-010wv225]  gyggggguRRRRREEN

Please download the RN4870 firmware files from the MOTG-BLUETOOTH product page on the 4D Systems website.
Extract the files to a known location on your hard drive that is easy to access.

Run the ISupdate Programming Utility and set the baudrate to 115200 and the memory type to Flash/Embedded.
Then check the com port of the 4D programming module and change it accordingly in the application.
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I ISupdate Firmware Update tool v4.0.0.201 =mp=

r
Access Port

. port COM28 -  baudrate 115200 typzfesun.llsol\r!rae flash v | Embedt v address 0000 Connect
Flash Update/Dump
Images| Prepare: Load all images - Browse PSRAM_Run

Update Verify

Images ¥ bank num v Browse Dump
Flash/EEPRom/MCU/AHB Access
Address Length(Hex) Data(Hex) Read l l Write

Click Connect. If the connection was successful, the application will confirm by printing the following message.

| I ISupdate Firmware Update tool v4.0.0.201 ‘ - --:- - = -_El:lﬂ
Access Port
port| COM28 ~ | baudrate [ 115200 v | (il [flash v/ [Embed +| address 0000
Flash Update/Dump
Images Prepare: Load all images v [ Browse ] [PSRAM_Run]
[ Update J [ Verify J
N Images v bank num v [ Browse ] [ Dump ]
Flash/EEPRom/MCU/AHB Access
|| Address Length(Hex) Data(Hex) [ Read ] [ Write ]
| -
| ch:t. connect -> COM23
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MOTG — Modules On The Go

Click the Browse button and navigate to the folder where the firmware package was extracted to. Select all hex files
and click Open.

I ISupdate Firmware Update tool v4.0.0.201

Access Port
memory
M2 v
port COM28 + | baudrate 115200 type/subtype
Flash Update/Dump

Images Prepare: Load all images

flash v |/ Embed( v | address | 0000

“|| Browse | IPSRAM_Run]

‘ Update Verify

Images v bank num v [ Browse ] [ Dump ]
I Open _— u
@@v]) » RN487x Firmware v1.18.3 - Aprl4 ~| 49 || search RN487x Firmwa.. P |
Organize ~ New folder SER 1 ©
- Favorites *  Name Date modified Tvpe
M Desktop BT5505_BLEDK3_RELEASE_SHADOW.HOO  4/14/2016 6:02 PM  HOO File
B Downloads | BTS5505_BLEDK3_RELEASE SHADOW.HO1  4/14/2016 6:02PM  HO1 File
~» Recent Places i J BTSSO?_BLEDKBTBELEASETSHADOW.HOZ 4/14/2016 6:02PM  HO2File
¥ Dropbox BT5505_BLEDK3_RELEASE_SHADOW.HO03  4/14/2016 6:02PM  HO3 FileJ
@ OneDrive
/. ownCloud
& Box Sync
| Libraries
*, Documents — -
Y aalf < il .
\14 File name: "BT5505_BLEDK3_RELEASE_SHADOW.HO ¥ [Firmware Image(;*.HO%*H1* ']
[ Open lv [ Cancel ’
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MOTG — Modules On The Go

Click Update. Allow a few seconds for the update to complete.

I ISupdate Firmware Update tool v4.0.0.201 - - ==
Access Port
port| COM28 v | baudrate | 115200 typ:::wn.lbot::;e flash v |/ Embedi + | address 0000 Disconnect

Flash Update/Dump
Images Prepare: Load all images

Images

Flash/EEPRom/MCU/AHB Access

Data(Hex)

Address Length(Hex)

- T

v [ Browse } [PSRAM_RUH]

+* bank num '[ Browse H Dump ]

| Read || write |

Port connect -> COMZ8

Start erase Flash... Nowlime :
erase Flash success! NowTime :
Start Wricte Memory Bank 0... NowTime
Start Write Memory Bank 1... NowTime
Start Write Memory Bank Z... NowTime
Start mrL pa— M m .
End of Write Memory! Elapse time : 22Z.1&7 second

August, 04, 14:55:57 Elapse
August, 04, 14:55:57 Elapse
: Rugust, 04, 14:55:58%
: Rugust, 04, 14:56:04
: Rugust, 04, 14:56:08
:56:13

Now you can disconnect and close the ISupdate tool.

I ISupdate Firmware Update tool v4.0.0.201 ‘ -

time : 0.000 second

time : 0.140 second

Elapse time : 2.292 second
Elapse time : 7.072 second
Elapse time : 11.263 seccnd
Elapse time : 15.800 second

——— -
— ‘ - = =]

T

Access Port

port| COM28 + memony

baudrate 115200 v type/subtype

flash

v |/ | Embed( v | address 0000

MOTG
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The version of the firmware can be varifyed by opening a CoolTerm connection.

Connection Options (CoolTerm_0)

Serial Port Serial Port Options

Terminal Port: ICOMZS v] []
Receive Baiiiiate:
Transmit audrate: [115200 v]
Miscellaneous Data Bits: [8 vl
Parity: lnone v]
Stop Bits: [1 v]
Flow Control [] CTS
[CIDTR
[CIXON

Initial Line States when Port opens:
@ DTROn () DTROff
@ RTSOn () RTS Off

| ( Re-Scan Serial Ports |

(Cancel ] [__OK ]

Ensure the details are correct as per the picture, and set to the following:
Baudrate: 115200

Data Bits: 8

Parity: None

Stop Bits: 1

Flow Control: None

In addition, the Local Echo has been turned on in the Terminal tab.
Now, enter the Command Mode and Verify Version using the following steps.

e Press $ to enter Command Mode
e  PressV to display firmware version.

& CoolTerm 0 * é@g

File Edit Connection View Window Help

D& BH B B | X | & = O

New Open Save | Connect Disconnect | Clear Data | Options | View Hex | Help
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$55CMD>

v

RN4870 v1.18.3 4/14/2016 (c)Microchip Technology Inc
ICHD‘}

The above confirms that the Bluetooth module has been updated to version 1.18.3 of the firmware.
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.7. Mechanical Views

5

L'L A3a 'MH

. 3

0
~
C
m.
e

c
0
-
f

4D SYSTEMS

e
rD.c
E
0
L
n
E
\Y
[0
N
n
0
N
3
3
3

2]
2
)
n
)
O
)
c
I—
c
O
0]
9
S
=,
o
>
|
O
I—
O
=

MOTG Page 50 of 90 www.4dsystems.com.au




MOTG — Module On The Go

8. Schematic Details

Q 1 | : | | i
0 =
m A A
: u1 BM70BLESIFC2
1 o L33
GND GND
[ | g5} |
I— = D GND [—=— JLED1
2 i3y 3 LED-1206-GRN
raLs _]T_ : GND &
C = b WS = 5
= IR W) = +3.3V
|12 SPT SCK_
a| L 12C SDA
a1 12C S R3
al2_GPIOT 47K
m = %’2__ GloL 1
L b= e TRIROET R 5 — L
V e
m_%_TX (HOST RX) $B2
— ol 3 RCHOST ) =
e = R4
v
: Hﬁ EEEEEEE s RAGHOSTTY) |
I3V il
-c R1 fi—"If:J(f EJ?J(' T
B3
SB1
o ¢ GPIO4 | 2 TESTN C
: Solder-Jumper-NO
R2
i K7 -
GPIO3
w | http://www 4dsystems com.au
- 7w MOTG BLUETOOTH
O D Revision: 1.1 3
Date:  16/11/2016 4D SYSTEMS
FID FID2 e 1244
! TImE' 121424 PM TURNING TECHNOLOGY INTO ART
File: MOTG-BLUETOOTH-REV1.1.SchDoc
1 2 ‘ -
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MOTG — Modules On The Go

5.9. Specifications

RECOMMENDED OPERATING CONDITIONS

Parameter Conditions Min Typ
Supply Voltage (VCC) Relative to VSS 1.9 33 3.6 \Y
Operating Temperature -20.0 - 70.0 °C
Storage Temperature -65.0 150.0 °C
Input Low Voltage (VIL) All pins VSS -- 0.3*VCC \
Input High Voltage (VIH) All pins 0.7*VCC -- VCC Vv

GLOBAL CHARACTERISTICS BASED ON OPERATING CONDITIONS

Parameter Conditions i Typ Max

TX mode, VCC = 3V,
Peak Current TX =0 dBm, Buck mode h h 13.0 mA
RX mode, VCC = 3V,
- - 13.0 mA
Buck mode
Standby Current 1.9 -- 2.9 uA
Output Low Voltage (VOL) VSS -- 0.2*VCC \Y
Output High Voltage (VOH) 0.8*VCC - VCC \
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5.10. Hardware Revision History

Revision Date Description
Number
1.1 23/09/2016 | Initial Public Release version

End of MOTG-BLUETOOTH Datasheet
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MOTG — Modules On The Go

6. MOTG-CAN

6.1. Description

Controller Area Network (CAN Bus) is a multi-master

communication network for various industrial and
automotive  applications.  Unfortunately, = most
microcontroller does not have an on-board CAN Bus
controller and transceiver.

MOTG-CAN provides a high speed and low-cost
solution for incorporating a CAN bus controller and
transceiver to your design.

6.2. Features

¢ Supports CAN V2.0B at 1 Mb/s operation
e Supports both 3.3V and 5V power supply
*  Maximum of 112 nodes connected
* MCP2515 CAN Controller

o |SO-11898 standard physical layer

o High-speed SPI Interface (10 MHz)
* MCP2551 High-Speed CAN Transceiver

o |SO-11898 standard physical layer

o High-voltage transient protection

o Short circuit protection

6.3. Chipset Features

MOTG-CAN carries the MCP2515 CAN controller and
MCP2551 CAN Transceiver. The datasheets are
available from https://www.microchip.com.

Please refer to these datasheets for specific
information.

6.4. Pins and Solder Bridges

Description

1 N/C Not Connected

2 GND Supply Ground

3 N/C Not Connected

4 N/C Not Connected

5 GPIO5 | Interrupt Pin (INT)

6 GPIO4 | Chip Select (CS)

7 N/C Not Connected

8 N/C Not Connected

9 N/C Not Connected

10 N/C Not Connected

11 N/C Not Connected

12 SCK Clock input for SPI interface
13 MISO Data output for SPl interface
14 MOSI Data input for SPI interface
15 GND Supply Ground

16 5.0V 5.0V Input Supply

The MOTG-CAN has one solder bridge. The
functionality of those solder bridge is described in the
table below. These are soldered by the User.

SO,

Lall il
3

" snanNvd

D .
HW. REV 1.1

Solder Bridge

Description
SB1 Use terminating resistor

Note:
Solder Bridge 1 (SB1) provides the option for using the
terminating resistor (120-ohms) in the module.
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6.5. Limitations with Diablo16

Due to limitations with GPIO pins PA12 and PA13 on
Diablo modules, these pins are utilised for 12C by the
Diablo modules themselves. This makes PA12 and
PA13 not available to the SPI bus on MOTG, meaning
all SPI MOTG modules are not compatible with Diablo
based modules which feature external touch
controllers. This includes this MOTG-CAN MOTG

This includes all Diablo modules with Capacitive Touch
(CTP) — All sizes, and Resistive Touch modules on 4.3”
and above.

SPI MOTG modules are however compatible with
Resistive Touch modules 2.4” to 3.5” as these do not
feature an external RTP controller.

Applies to gen4 2.4” to 3.5” with board revisions 1.2
and lower, and gen4 4.3” to 7.0” with board revisions
1.5 and lower.
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6

.6. Mechanical Views
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Schematic Details

© ammm 1 2 3 4
A A
w 450V +5.0V
R1 | |R6
m +35.0v 10K | |100K
C1
i - Tor
I = GPIO4 SOLDER TO TERMINATE WITH 1200hm
+5.0V = u1
C 5 [m] U2 Lot XD CANH B
n zZzaEw
. ‘.:%m— ggg;“ 8l rs CANL
= - o
0 SPI_SCK se—11 crkour 2F 0 SPI_MISO 4] rxD
O u ‘g E’f >%§ TXORTS §1 {2 SPLMOS 5
2o Gpior — &4 TXIRTS ¢ [ —Spr sk R3 o) VRX
m - GPIO K] TS T | 1L_GPIOS 10K +5.0V
GPIO 3
- T i
m - [] 2RZHX o C2 2
B (HOSTRX) cooEx & = onF [ LSS
—— : RX (HOST TX) = mMep2sISTIML [ [T T 7 i MCP2551
> T e
! =
= LED1 +5.0V
U H +33V lmi = K
1171
© e 1L 1 LED-1206-YEL ®
C3 XTAL-12.00Mhz c4 LED2
22pF 22pF
E - T . LED-1206-vEL K
w http:/www.4dsystems.com.au
)
| . MOIG CANBUS
O D Revision: 1.1 D
Date:  1/04/2020 40 SYSTEMS
Ll 2 Time: 125502 PM TURNING TECHNOLOGY INTO ART
E File: MOTG-CAN-REV1.1.SchDoc
1 2 3 4
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MOTG — Module On The Go

6.8. Specifications

RECOMMENDED OPERATING CONDITIONS

Parameter Conditions Min Typ
Supply Voltage (VCC) Relative to VSS 4.5 5.0 5.5 \Y
Operating Temperature -20.0 - 70.0 °C
Storage Temperature -65.0 150.0 °C

GLOBAL CHARACTERISTICS BASED ON OPERATING CONDITIONS

Parameter Conditions Min Typ Max Units

. Typical — Please refer to
Operating Current Chip Datasheets 85 mA

Typical — Please refer to
Standby Current Chip Datasheets 13 uA

Please refer to the Datasheets of the MCP2515 and MCP2551 for more specific information.
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6.9. Hardware Revision History

Revision Date Description
Number
1.1 30/03/2020 | Initial Public Release version

End of MOTG-CAN Datasheet
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MOTG — Module On The Go

7. gend-MOTG-AC1

7.1. Description

The gen4-MOTG-AC1 Interface Board allows easy
interface of a MOTG module to Diablo16-based gen4
display modules. The board carries one UMI-
compatible MOTG slot which acts as an extension to
the display module providing plug-and-play interface
with MOTG.

The interface board is designed to sit flush on the back
of the Diablo16 2.4” to 3.5” display modules enabling
sleek and compact designs.

It also features a 30 pin ZIF socket, for easy connection
to application boards for further functionality
advancement.

7.2. Hardware Overview

Space to access the uSD
card of the gen4 Display
Module

Pads for External
Power Supply

MOTG Slot

a

Single MOTG Interface
*,, for DIABLD16 GEN4
from 24" to 35

. 4D SYSTEMS
+ www.4dsystems.com.au

L
2
]
2
2
]
-4
3
-]
I
&
$
&

UL ASY MH

LOV-0LOW-bUa6]

7.3. Pin Description

*-.. for DIABLO16 GEN4
from 2.4" to 3.5

03
25
W v
=
s
ns

3
O
g .

.. Single MOTG Interface

PAD]
PA1)
PA4]
PAS)
PAB) -,

+50v
GND
MOSI .
MISO -
SCK
SDA -
SCL
«GPI0

+ GPIO
GPI0
GPIG
GPI0

Pin  Symbol Description
1 3.3V 3.3V Input Supply
2 GND Supply Ground
3 TX Asynchronous Serial Receive Pin
connected to PA3 of gend
Display Module
4 RX Asynchronous Serial Transmit Pin
connected to PA2 of the gen4d
Display Module
5 GPIO5 | General Purpose Input Output
Pin connected to PA6 of the
Display.
6 GPIO4 | General Purpose Input Output
Pin connected to PAS of the
Display.
7 GPIO3 | General Purpose Input Output
Pin connected to PA4 of the
Display.
8 GPIO2 | General Purpose Input Output
Pin connected to PA1 of the
Display.
9 GPIO1 | General Purpose Input Output
Pin connected to PAO of the
Display.
10 SCL I2C Clock Pin connected to PA9 of
the gen4 Display Module
11 SDA I2C Data Pin connected to PA10
of the gen4 Display Module
12 SCK SPI Clock Pin connected to PA13
of the Display (see NOTE)
13 MISO SPI Master In Slave Out Pin
connected to PA11 of the Display
14 MOSI SPI Master Out Slave In Pin
connected to PA12 of the Display
(see NOTE)
15 GND Supply Ground
16 5.0V 5V Input Supply

FPC for User I/O and
gen4 Programming

FPC for gen4 Display Pins for the UMI

Module of the MOTG
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NOTE: Due to limitations with GPIO pins PA12 and PA13 on Diablo modules, these pins are utilised for 12C by the
Diablo modules themselves. This makes PA12 and PA13 not available to the SPI bus on MOTG, meaning all SPI MOTG
modules are not compatible with Diablo based modules which feature external touch controllers.

This includes all Diablo modules with Capacitive Touch (CTP) — All sizes, and Resistive Touch modules on 4.3” and
above.

SPI MOTG modules are however compatible with Resistive Touch modules 2.4” to 3.5” as these do not feature an
external RTP controller.

Applies to gend 2.4” to 3.5” with board revisions 1.2 and lower, and gen4 4.3” to 7.0” with board revisions 1.5 and
lower.

(7]
Q
—
v
U) Pin Symbol Symbol
(@) 1 3.3V NA
w 2 GND GND
3 X GPIO1 (PA3)
(()) 4 RX GPI02 (PA2)
i - 5 GPIO5 GPIOS8 (PA6)
- 6 GPIO4 GPIO9 (PA5)
c 7 GPIO3 GPIO10 (PA4)
O 8 GPIO2 GPIO3 (PA1)
9 GPIO1 GPI04 (PAO)
v 10 sCL GPIOS5 (PA9)
Q 11 SDA GPIO11 (PA10)
3 12 SCK GPIO14 (PA13)
O 13 MISO GPIO12 (PA11)
o) 14 MOSI GPIO13 (PA12)
15 GND GND
E 16 5.0V +5V
I
O
|_
O
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7

.5. Mechanical Views
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6. Schematic Details

8 1 | : | | 4
0 =
S MOTG #1
m +5.0V =
=116
m A 12 Pullups L e A
= W] 5] SPLMOSI DO
= W AL SPIMISO  SDI
= IRV E SPLSCK SCK
o T ALD 12C_SDA
DCIN + 3.3V REG = 0 PAS 12C_sCL
= 0 GPIO
w +5.0V ULl LP38692MP-3.3 33V - AL GPIO
— 1 e o N
m - L2 c2 C3 = I PAE GPIO
X =l A2 RX (of HOST
10uF | 0.1uF s — Txgd Hm} R¥/TX Swapped
c =] T
H H1 35V =
B B
O INTERFACE FPC IN INTERFACE OUT
FPC1 FPC2
7)) o : s : = -
2 v} H v}
: 51 : AL
M AD M AD
— g [T i T
: A7 : FA7
= 9 2 e
) 3 L 2 —
i I3 i 21D
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] a RESET ol RESET ]
= b5
3 L) 3 FIDI FID2
24 130 5 - 2
25 25 htip:/www.4dsystems.com.au
w 26 1 J+5.0v 2% 1 J+5.0v =
27— 3’ e Cend 2.4" DIABLO MOTG AC1
28 == 28—
29— ig .
I 30 .
O D TABS TABS Revision: 11 D
FP4ZLU3OTM2T —— FPazLU3OTM2T L Date:  16/1112016
= = N 4D SYSTEMS
T‘me 121926 PM TURNING TECHNOLOGY INTO ART
File: Gend-MOTG-AC1-REV1.1.SchDoc
1 2 3 1
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7.7. Hardware Revision History

Revision Date Description
Number
1.1 16/11/2016 | Initial Public Release version

End of MOTG-AC1 Datasheet
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FPC for gen4d
Display Module

MOTG — Modules On The Go

8. gen4—MOTG-AC2

8.1. Description

The gen4-MOTG-AC2 Interface Board allows easy
interface of a MOTG module to Diablo16-based gen4
display modules. The board carries two UMI-
compatible MOTG slots which act as an extension to
the display module providing plug-and-play interface
with MOTG.

The interface board is designed to sit flush on the back
of the Diablo16 3.2” and 3.5” display modules enabling
sleek and compact designs. It also features a 30 pin ZIF
socket, for easy connection to application boards for a
further functionality advancement.

8.2. Hardware Overview

Pads for External
Power Supply

Space to access
the uSD card of
the gen4 Display

MOTG Slot #1

1

4D SYSTE®AS

MOTG sSLOT #1
MOTG SLOT #2
Double MOTG Interface
for DIABLO16 GENA
for 3.2 and 3.5

www.ddsystems com.ay

| e Oispiny Mocuse |
gend-MOTG-AC2

gend Programming

MOTG Slot #2

Audio Speaker ~ FPCfor Userl/Oand  pins for the UMI
of the MOTG

8.3. Pin Description

i
-
(@]
ol
n
&)
[
o
2

GPI0 (PAB)
RX

™

GND

+33V

Pin  Symbol Description

1 3.3V 3.3V Input Supply

2 GND Supply Ground

3 TX Asynchronous Serial Receive Pin
connected to PA3 of gen4 Display
Module

4 RX Asynchronous Serial Transmit Pin
connected to PA2 of the gen4
Display Module

5 GPIO5 General Purpose Input Output Pin

connected to PA6 of the Display.
6 GPIO4 | General Purpose Input Output Pin
connected to PA5 of the Display.

7 GPIO3 General Purpose Input Output Pin
connected to PA4 of the Display.

8 GPI02 General Purpose Input Output Pin
connected to PA1 of the Display.

9 GPIO1 General Purpose Input Output Pin
connected to PAO of the Display.

10 SCL I2C Clock Pin connected to PA9 of
the gen4 Display Module

11 SDA I2C Data Pin connected to PA10 of
the gen4 Display Module

12 SCK SPI Clock Pin connected to PA13
of the Display (see Note)

13 MISO SPI Master In Slave Out Pin
connected to PA11 of the Display

14 MOSI SPI Master Out Slave In Pin
connected to PA12 of the Display
(see Note)

15 GND Supply Ground

16 5.0V 5V Input Supply
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MOTG — Modules On The Go

Double MOTG Interface
for DIABLO16 GEN4
for 32" and 3.5°

n

= 3
§w
o
o >
6 W0
2 0
T

www.4dsystems.com.au

Description \

Pin = Symbol

1 3.3V 3.3V Input Supply

2 GND Supply Ground

3 TX Asynchronous Serial Receive Pin
connected to PA3 of gen4 Display
Module

4 RX Asynchronous Serial Transmit Pin
connected to PA2 of the gen4
Display Module

5 GPIOS General Purpose Input Output Pin

connected to PA14 of the Display.

6 GPI104 General Purpose Input Output Pin
connected to PAS8 of the Display.

7 GPIO3 General Purpose Input Output Pin
connected to PA7 of the Display.

8 GPIO2 | General Purpose Input Output Pin
connected to PA1 of the Display.

9 GPIO1 | General Purpose Input Output Pin
connected to PAO of the Display.

10 SCL I2C Clock Pin connected to PA9 of
the gen4 Display Module

11 SDA I2C Data Pin connected to PA10 of
the gen4 Display Module

12 SCK SPI Clock Pin connected to PA13
of the Display (see Note)

13 MISO SPI Master In Slave Out Pin
connected to PA11 of the Display

14 MOSI SPI Master Out Slave In Pin
connected to PA12 of the Display
(see Note)

15 GND Supply Ground

16 5.0V 5V Input Supply

Both slots of the gen4-MOTG-AC2 facilitate
communication between the display module and the
MOTG modules using UART, SPI or I2C communication
protocol. Below are a few tips that might be useful
when using two MOTG modules with the same
communication protocol.

TX (Pin3) and RX (Pin4) of the UMI enable UART
communication. However, UART pins for both slots are
connected to the same pins of the display modules as
shown in Pin Description.

For all  MOTG modules requiring  UART
communication, the hardware is designed to allow the
UART pins to be connected to either TX, RX or GPIO1,
GPIO2 of the UMI. This is could be achieved by
shorting the respective sides of the solder bridges.
Hence, one of the MOTGs could use the GPIO1 and
GPI02 pins, while the other could use the TX and RX
pins, making serial communication with both MOTG
possible.

SCK (Pin12), MISO (Pin13) and MOSI (Pin14) of the UMI
permit SPI communication. The SPI communication
pins of both slots are connected to the SPI pins of the
gend display module. The slave- or chip-select pins
could then be utilised by the display module to
communicate to a specific MOTG module.

NOTE: Due to limitations with GPIO pins PA12 and
PA13 on Diablo modules, these pins are utilised for 12C
by the Diablo modules themselves. This makes PA12
and PA13 not available to the SPI bus on MOTG,
meaning all SPIl MOTG modules are not compatible
with Diablo based modules which feature external
touch controllers.

This includes all Diablo modules with Capacitive Touch
(CTP) — All sizes, and Resistive Touch modules on 4.3”
and above.

SPI MOTG modules are however compatible with
Resistive Touch modules 2.4” to 3.5” as these do not
feature an external RTP controller.

Applies to gen4 2.4” to 3.5” with board revisions 1.2
and lower, and gen4 4.3” to 7.0” with board revisions
1.5 and lower.

SCL (Pin10) and SDA (Pin11) of the UMI are responsible
for 12C communication. The 12C communication pins
of both slots are connected to the 12C pins of the gen4
display module. The host could then select the desired
MOTG module by using the correct slave address.
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8.5. Accessing MOTG pins via gen4-PA

UMI (MOTG Slot 1) gen4-PA
Pin Symbol Symbol
1 3.3V NA
2 GND GND
3 X GPIO1 (PA3)
4 RX GPIO2 (PA2)
5 GPIO5 GPIO8 (PA6)
4 6 GPIO4 GPIO9 (PA5)
.Q_) 7 GPIO3 GPI0O10 (PA4)
S 8 GPIO2 GPIO3 (PA1)
Q 9 GPIO1 GPIO4 (PAO)
(V) 10 scL GPIO5 (PA9)
(@) 11 SDA GPIO11 (PA10)
12 SCK GPIO14 (PA13)
w 13 MISO GPIO12 (PA11)
Q 14 MOSI GPIO13 (PA12)
N 15 GND GND
|— 16 5.0V +5V
S UMI (MOTG Slot2) gend-PA
Pin Symbol Symbol
(7] 1 3.3V NA
(()) 2 GND GND
3 3 X GPIO1 (PA3)
4 RX GPI0O2 (PA2)
© 5 GPIO5 GPI015 (PA14)
@) 6 GPIO4 GPIO6 (PA8)
E 7 GPIO3 GPIO7 (PA7)
8 GPIO2 GPIO3 (PA1)
| 9 GPIO1 GPIO4 (PAO)
10 SsCL GPIOS5 (PA9)
w 11 SDA GPIO11 (PA10)
|— 12 SCK GPI1014 (PA13)
O 13 MISO GPI012 (PA11)
14 MOSI GPIO13 (PA12)
E 15 GND GND
16 5.0V +5V
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8.6. Mechanical Views
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Schematic Details
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8.8. Specifications

RECOMMENDED CONDITIONS
Parameter Conditions

Supply Voltage -- 5.0 -- Vv

Supply Current 12.0 -- 1500 mA
Operating Temperature -20.0 - 70.0 °C
Storage Temperature -65.0 -- 150.0

Audio Pin (PWM) AUDIO-OUT (Pin 19 FPC) - 3.3 - \Y

Input Low Voltage (VIL) AUDENB (Pin 20 FPC) - - 0.5 Vv

Input High Voltage (VIH) | AUDENB (Pin 20 FPC) 1.15 - -- Vv
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8.9. Hardware Revision History

Revision Date Description
Number
1.1 16/11/2016 | Initial Public Release version

End of gen4-MOTG-AC2 Datasheet
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9. gen4—-MOTG-AC3

9.1. Description

The gen4-MOTG-AC3 Interface Board allows easy
interface of a MOTG module to Picaso-based gen4
display modules. The board carries one UMI-
compatible MOTG slot which acts as an extension to
the display module providing plug-and-play interface

with MOTG.

The interface board is designed to sit flush on the back
of the Picaso 2.4” to 3.2” display modules enabling
sleek and compact designs. It also features a 30 pin ZIF
socket, for easy connection to application boards for a
further functionality advancement.

9.2. Hardware Overview

Space to access the
uSD card of the gen4
Display Module

MOTG Slot Pads for External

Power Supply

s
=

. 4D SYSTEM
Single MOTG Interface
I for PICASO GEN4
from 24" to 3.2

., www.4dsystems.com.au

UL AN ‘MH

£JV- omw buaﬁ

Pins for the UMI
of the MOTG

FPC for User I/O and
gen4 Programming

FPC for gen4 Display
Module

9.3. Pin Description

.. Single MOTG Interface
f for PICASO GEN4
from 2.4" to 3.2

hE
St
W
= §
g_‘%

n
ns

g
5

Pin Description
1 3.3V 3.3V Input Supply
2 GND Supply Ground
3 TX Asynchronous Serial Receive Pin
connected to TX1 of gen4 Display
Module
4 RX Asynchronous Serial Transmit Pin
connected to RX1 of the gen4
Display Module
5 GPIO5 | General Purpose Input Output Pin
connected to 105 of the Display.
6 GPIO4 | General Purpose Input Output Pin
connected to 104 of the Display.
7 GPIO3 General Purpose Input Output Pin
connected to 103 of the Display.
8 GPIO2 General Purpose Input Output Pin
connected to 102 of the Display.
9 GPIO1 General Purpose Input Output Pin
connected to 101 of the Display.
10 SCL I2C Clock Pin connected to SCL of
the gen4 Display Module
11 SDA I2C Data Pin connected to SDA of
the gen4 Display Module
12 N/C No Connect
13 N/C No Connect
14 N/C No Connect
15 GND Supply Ground
16 5.0V 5V Input Supply
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9.4. Accessing pins of MOTG via gen4-PA

umi gen4-PA
Pin Symbol Symbol
1 3.3V NA
2 GND GND
3 X GPIO15 (TX1)
4 RX GPI014 (RX1)
5 GPI105 GPIO13 (105)
6 GPI04 GPIO4 (104)
7 GP103 GPI103 (103)
8 GP102 GP102 (102)
9 GPIO1 GPI01 (101)
10 SCL GPI016 (SCL)
11 SDA GPIO17 (SDA)
12 N/C NA
13 N/C NA
14 N/C NA
15 GND GND
16 5.0V +5V
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9

.5. Mechanical Views
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6. Schematic Details
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9.7. Specifications

RECOMMENDED CONDITIONS
Parameter
Supply Voltage -- 5.0 -- \Y
Supply Current 10.0 -- 1000 mA
Operating Temperature -20.0 - 70.0 °C
Storage Temperature -65.0 - 150.0 °C
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9.8. Hardware Revision History

Revision Date Description
Number
1.1 16/11/2016 | Initial Public Release version

End of gen4-MOTG-AC3 Datasheet
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10. gend—MOTG-AC4

MOTG SLOT #1 MOTG SLOT #2

:iH'HHH-! (AREELLRELLALLL
4p SYSTEMS |

[Gend-MOTG-ACH)

1

0.1. Description

The gen4-MOTG-AC4 Interface Board allows easy
interface of up to two MOTG modules to Diablo16-
based gen4 display modules. The board carries two
UMI-compatible MOTG slots which act as an extension
to the display module providing plug-and-play
interface with MOTG.

The interface board is designed to stick on flush to the
back of the Diablo16 4.3” display modules enabling
sleek and compact designs. It also features a 30-pin ZIF
socket, for easy connection to application boards for a
further functionality advancement.

10.2. Hardware Overview

Space to access
the uSD card of
the gen4 Display

FPC for User I/O and

gen4 Programming Audio Speaker

MOTG SLOT #1 MOTG SLOT #2

4D SYSTEMS % I 2
[gena-MoTG AC4) ki ’

Pads for External
Power Supply

FPC for gen4d
Display Module

MOTG Slot #1

Pins for the UMI
of the MOTG

MOTG Slot #2

10.3. Pin Description

MOTG SLOT #1

o
<
L
e

w5
<

ig
R

— GND
+3.3V

— GPI

Description

Pin ~ Symbol

1 3.3V 3.3V Input Supply

2 GND Supply Ground

3 TX Asynchronous Serial Receive Pin
connected to PA3 of gen4 Display
Module

4 RX Asynchronous Serial Transmit Pin
connected to PA2 of the gen4
Display Module

5 GPIO5 General Purpose Input Output Pin

connected to PA6 of the Display.

6 GPIO4 | General Purpose Input Output Pin
connected to PA5 of the Display.

7 GPIO3 General Purpose Input Output Pin
connected to PA4 of the Display.

8 GPI102 General Purpose Input Output Pin
connected to PA1 of the Display.

9 GPIO1 General Purpose Input Output Pin
connected to PAO of the Display.

10 SCL I2C Clock Pin connected to PA9 of
the gen4 Display Module

11 SDA I2C Data Pin connected to PA10 of
the gend Display Module

12 SCK SPI Clock Pin connected to PA13
of the Display (See Note)

13 MISO SPI Master In Slave Out Pin
connected to PA11 of the Display

14 MOSI SPI Master Out Slave In Pin
connected to PA12 of the Display
(See Note)

15 GND Supply Ground

16 5.0V 5V Input Supply
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MOTG — Modules On The Go

MOTG SLOT #2

3 ?

. §a8if i
L

RARRRRRRRARARANN

Description \

1 3.3V 3.3V Input Supply

2 GND Supply Ground

3 X Asynchronous Serial Receive Pin
connected to PA3 of gen4 Display
Module

4 RX Asynchronous Serial Transmit Pin
connected to PA2 of the gen4
Display Module

5 GPIO5 | General Purpose Input Output Pin
connected to PA14 of the Display.

6 GPIO4 | General Purpose Input Output Pin
connected to PA8 of the Display.

7 GPIO3 | General Purpose Input Output Pin
connected to PA7 of the Display.

8 GPIO2 General Purpose Input Output Pin
connected to PA1 of the Display.

9 GPIO1 General Purpose Input Output Pin
connected to PAO of the Display.

10 SCL I2C Clock Pin connected to PA9 of
the gen4 Display Module

11 SDA I2C Data Pin connected to PA10 of
the gen4 Display Module

12 SCK SPI Clock Pin connected to PA13
of the Display (See Note)

13 MISO SPI Master In Slave Out Pin
connected to PA11 of the Display

14 MOSI SPI Master Out Slave In Pin
connected to PA12 of the Display
(See Note)

15 GND Supply Ground

16 5.0V 5V Input Supply

Both slots of the gen4-MOTG-AC4 facilitate
communication between the display module and the
MOTG modules using UART, SPI or 12C communication
protocol. Below are a few tips that might be useful
when using two MOTG modules with the same
communication protocol.

TX (Pin3) and RX (Pin4) of the UMI enable UART
communication. However, UART pins for both slots are
connected to the same pins of the display modules as
shown in Pin Description.

For all  MOTG modules requiring  UART
communication, the hardware is designed to allow the
UART pins to be connected to either TX, RX or GPIO1,
GPIO2 of the UMI. This is could be achieved by
shorting the respective sides of the solder bridges.
Hence, one of the MOTGs could use the GPIO1 and
GPI02 pins, while the other could use the TX and RX
pins, making serial communication with both MOTG
possible.

SCK (Pin12), MISO (Pin13) and MOSI (Pin14) of the UMI
permit SPI communication. The SPI communication
pins of both slots are connected to the SPI pins of the
gend display module. The slave- or chip-select pins
could then be utilised by the display module to
communicate to a specific MOTG module.

NOTE: Due to limitations with GPIO pins PA12 and
PA13 on Diablo modules, these pins are utilised for 12C
by the Diablo modules themselves. This makes PA12
and PA13 not available to the SPI bus on MOTG,
meaning all SPIl MOTG modules are not compatible
with Diablo based modules which feature external
touch controllers.

This includes all Diablo modules with Capacitive Touch
(CTP) — All sizes, and Resistive Touch modules on 4.3”
and above.

SPI MOTG modules are however compatible with
Resistive Touch modules 2.4” to 3.5” as these do not
feature an external RTP controller

Applies to gen4 2.4” to 3.5” with board revisions 1.2
and lower, and gen4 4.3” to 7.0” with board revisions
1.5 and lower.

SCL (Pin10) and SDA (Pin11) of the UMI are responsible
for 12C communication. The 12C communication pins
of both slots are connected to the 12C pins of the gen4
display module. The host could then select the desired
MOTG module by using the correct slave address.
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10.5. Accessing MOTG pins via gen4-PA

UMI (MOTG Slot 1) gen4-PA
Pin Symbol Symbol
1 3.3V NA
2 GND GND
3 X GPIO1 (PA3)
4 RX GPIO2 (PA2)
5 GPIO5 GPIO8 (PA6)
4 6 GPIO4 GPIO9 (PA5)
.Q_) 7 GPIO3 GPI0O10 (PA4)
S 8 GPIO2 GPIO3 (PA1)
Q 9 GPIO1 GPIO4 (PAO)
(V) 10 scL GPIO5 (PA9)
(@) 11 SDA GPIO11 (PA10)
12 SCK GPIO14 (PA13)
w 13 MISO GPIO12 (PA11)
Q 14 MOSI GPIO13 (PA12)
N 15 GND GND
|— 16 5.0V +5V
S UMI (MOTG Slot2) gend-PA
Pin Symbol Symbol
(7] 1 3.3V NA
(()) 2 GND GND
3 3 X GPIO1 (PA3)
4 RX GPI0O2 (PA2)
© 5 GPIO5 GPI015 (PA14)
@) 6 GPIO4 GPIO6 (PA8)
E 7 GPIO3 GPIO7 (PA7)
8 GPIO2 GPIO3 (PA1)
| 9 GPIO1 GPIO4 (PAO)
10 SsCL GPIOS5 (PA9)
w 11 SDA GPIO11 (PA10)
|— 12 SCK GPI1014 (PA13)
O 13 MISO GPI012 (PA11)
14 MOSI GPIO13 (PA12)
E 15 GND GND
16 5.0V +5V
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. Mechanical Views
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10.7. Schematic Details
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10.8. Specifications

RECOMMENDED CONDITIONS
Parameter Conditions

Supply Voltage -- 5.0 -- Vv

Supply Current 12.0 -- 1500 mA
Operating Temperature -20.0 - 70.0 °C
Storage Temperature -65.0 -- 150.0

Audio Pin (PWM) AUDIO-OUT (Pin 19 FPC) - 3.3 - \Y

Input Low Voltage (VIL) AUDENB (Pin 20 FPC) - - 0.5 Vv

Input High Voltage (VIH) | AUDENB (Pin 20 FPC) 1.15 - -- Vv
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10.9. Hardware Revision History

Revision

Number
1.1 16/11/2016 | Initial Public Release version

Date Description

End of gen4-MOTG-AC4 Datasheet
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11. MOTG-BREADTOOTH 11.3. Pin Description

o1 | soa | miso | sov |
sCL SCK MOSI GND

03 os RX GND
o2 " wa | ™ | 33v

nE'LUOD‘SuJaISﬁ.SPh'MMM

Pin ~ Symbol Description
1 GND Supply Ground connected to GND
of the UMI
11.1. Description 2 3.3V 3.3V Input Supply connected to
3.3V of the UMI
The MOTG-BREADTOOTH break he UMI bi ; 3 RX Asynchronous Serial Transmit Pin
€ ) reaks out the pins o connected to RX of UM
the MOTG. It is compatible with all MOTG modules 4 > Asynchronous Serial Receive Pin
and is a quick and easy way to make your MOTG connected to RX of UMI
module  breadboard  friendly. The MOTG- 5 105 General Purpose Input Output Pin
BREADTOOTH permits the MOTG to be interfaced to a connected to GPIO5 of the UMI
breadboard for prototyping and for interfacing to 6 104 General Purpose Input Output Pin
. connected to GP104 of the UMI
virtually any host. -
7 103 General Purpose Input Output Pin

" connected to GPIO3 of the UMI
11.2. Hardware Overview 8 102 General Purpose Input Output Pin

connected to GPIO2 of the UMI

Prototyping Companion

connected to MOSI of the UMI
15 5.0V 5V Input Supply
16 GND Supply Ground
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9 101 General Purpose Input Output Pin
Breadboard friendly UMI pins connected to GP101 of the UMI
10 SCL I2C Clock Pin connected to SCL of
the UMI
11 SDA I2C Data Pin connected to SDA of
UMI
12 SCK SPI Clock Pin connected to SCK of
the UMI
% 13 MISO | SPI Master In Slave Out Pin
& MOTGE connected to MISO of the UMI
: BREAD TOOTH 14 | MOSI | SPIMaster Out Slave In Pin
3

Pins for the UMI of the MOTG MOTG slot
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11.4. Mechanical Views
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11.5. Schematic Details
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e MOTG Breadtooth

’ Revision: 10 )
@ @ Date:  16/11/2016
Tme: 123210PM 4D SYSTEMS

FID1 FID2 TURNING TECHNOLOGY INTO ART
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File: MOTG-BREADTOOTH-REV1.0.SchDoc
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11.6. MOTG-Breadtooth Hardware Revision History

Revision Date Description
Number
1.1 16/11/2016 | Initial Public Release version

End of MOTG-BREADTOOTH Datasheet
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11.7. Datasheet Revision History

Revision Date Description

Number

1.1 16/11/2016 | Initial Public Release version

1.3 28/10/2019 | Addition of gen4-MOTG-AC4 module
Addition of MOTG-CAN module

1.4 18/08/2020 | Formatting and additional information added

1.5 24/08/2020 | Fixed pinout mistakes associated with MOTG-CAN information

1.6 03/11/2020 | Added some information about the MOTG UMI specification, PCB size,
Compatible Headers, etc — for people designing their own custom MOTG’s

1.7 04/05/2021 | Added notes about SPI Bus on Diablo16 based modules with external touch

controllers and limitations.

2]
2
)
n
)
O
)
c
I—
c
O
0]
9
S
=,
o
>
|
O
I—
O
=

MOTG Page 89 of 90 www.4dsystems.com.au




2]
2
)
n
)
O
)
c
I—
c
O
0]
9
S
=,
o
>
|
O
I—
O
=

MOTG — Modules On The Go

12. Legal Notice

Proprietary Information

The information contained in this document is the property of 4D Systems Pty. Ltd. and may be the subject of patents
pending or granted, and must not be copied or disclosed without prior written permission.

4D Systems endeavours to ensure that the information in this document is correct and fairly stated but does not
accept liability for any error or omission. The development of 4D Systems products and services is continuous and
published information may not be up to date. It is important to check the current position with 4D Systems. 4D
Systems reserves the right to modify, update or makes changes to Specifications or written material without prior
notice at any time.

All trademarks belong to their respective owners and are recognised and acknowledged.
Disclaimer of Warranties & Limitation of Liability

4D Systems makes no warranty, either expressed or implied with respect to any product, and specifically disclaims all
other warranties, including, without limitation, warranties for merchantability, non-infringement and fitness for any
particular purpose.

Information contained in this publication regarding device applications and the like is provided only for your
convenience and may be superseded by updates. It is your responsibility to ensure that your application meets with
your specifications.

Images and graphics used throughout this document are for illustrative purposes only. All images and graphics used
are possible to be displayed on the 4D Systems range of products, however the quality may vary.

In no event shall 4D Systems be liable to the buyer or to any third party for any indirect, incidental, special,
consequential, punitive or exemplary damages (including without limitation lost profits, lost savings, or loss of
business opportunity) arising out of or relating to any product or service provided or to be provided by 4D Systems,
or the use or inability to use the same, even if 4D Systems has been advised of the possibility of such damages.

4D Systems products are not fault tolerant nor designed, manufactured or intended for use or resale as on line control
equipment in hazardous environments requiring fail — safe performance, such as in the operation of nuclear facilities,
aircraft navigation or communication systems, air traffic control, direct life support machines or weapons systems in
which the failure of the product could lead directly to death, personal injury or severe physical or environmental
damage (‘High Risk Activities’). 4D Systems and its suppliers specifically disclaim any expressed or implied warranty
of fitness for High Risk Activities.

Use of 4D Systems’ products and devices in 'High Risk Activities' and in any other application is entirely at the buyer’s
risk, and the buyer agrees to defend, indemnify and hold harmless 4D Systems from any and all damages, claims, suits,

or expenses resulting from such use. No licenses are conveyed, implicitly or otherwise, under any 4D Systems
intellectual property rights.

13. Contact Information

For Technical Support: www.4dsystems.com.au/support

For Sales Support: sales@4dsystems.com.au

Website: www.4dsystems.com.au

Copyright 4D Systems Pty. Ltd. 2000-2021.
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