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1. Introduction

This document is designed to provide information about Driverl/DCM module and setup
instructions for FCC certification specifications like ESD, EMI/EMC etc.

Driverl/DCM Module is a LTE Dongle designed for US region will be used to provide high
precision navigation and LTE Connectivity using Sprint Carrier.

This design is based on Sierra Wireless LTE Module WP7504 (SKU-1104278) and Ublox
GPS/Glonass Module Neo-MS8T for GPS navigation.

Driverl/DCM module will support Sprint Carrier LTE Band 2, 4, 5, 12, 25, 26.
Driverl/DCM Device contains FCC ID — 2AM8R-DCM-NA1-100

For external host interface "Driverl/DCM Module" supports USB interface with 12V DC supply
input, on a 3 meter long custom USB Cable using RJ12 (6P6C) connector at the cable end.

Driverl/DCM Module dimensions are 66.5mm x 66.5mmx21.2mm including LDS pattern
antenna on the mechanical which connect to the LTE Module RF path using clips on the
Driverl/DCM PCB board.

LTE LDS pattern antenna for both main and diversity path is customized from Pulse Electronics
for Driverl/DCM module.

For LTE conducted power measurement on Driverl/DCM Module RF switch option is provided
on the Main and diversity RF path.
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2. FCC Compliance

This device complies with part 15 of the FCC Rules. Operation is subject to the following two
conditions:

(1) This device may not cause harmful interference, and

(2) This device must accept any interference received, including interference that may cause
undesired operation.

2.1 OPERATING REQUIREMENTS AND CONDITIONS

The design of Netradyne Driverl/DCM complies with U.S. Federal Communications Commission
(FCC) guidelines respecting safety levels of radio frequency (RF) exposure for Mobile devices.

2.2 RF Radiation Exposure Statement

This equipment complies with FCC RF radiation exposure limits set forth for an uncontrolled
environment. This equipment should be installed and operated with a minimum distance of 20
centimeters between the radiator and your body.

23 FCCPART 15 STATEMENT
§ 15.105 (Class B digital device)

This equipment has been tested and found to comply with the limits for a Class B digital device,
pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable
protection against harmful interference in a residential installation. This equipment generates,
uses and can radiate radio frequency energy and, if not installed and used in accordance with
the instructions, may cause harmful interference to radio communications. However, there is
no guarantee that interference will not occur in a particular installation. If this equipment does
cause harmful interference to radio or television reception, which can be determined by
turning the equipment off and on, the user is encouraged to try to correct the interference by
one or more of the following measures:

—Reorient or relocate the receiving antenna.
—Increase the separation between the equipment and receiver.

—Connect the equipment into an outlet on a circuit different from that to which the receiver is
connected.

—Consult the dealer or an experienced radio/TV technician for help.
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2.4 REGULATORY INFORMATION

Model Name: Driverl/DCM

Contains FCC ID: 2AM8R-DCM-NA1-100

2.5 FCC CAUTION STATEMENT FOR MODIFICATIONS

CAUTION: Any changes or modifications not expressly approved by Netradyne could void the
user’s authority to operate the equipment.
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3. Driverl/DCM Module Dimensions, Detailed Block Diagram and
Description:

Below is the dimensions, detailed Block diagram of Driverl/DCM module and description of all
the parts included in the Driverl/DCM Module.

Dimensions
66.5 MM " 21.2 MM

N netradyne

Figure 1: Driverl/DCM Module Dimensions
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Figure 2: Driverl/DCM FCC Label
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SN: 1906010001-HD
< Lt i >
. Y & IMEIL: 356207072050286

Ty MODEL: DCM-NA1-100

Contains FCC ID: 2AM8R-DCM-NA1-100

Driverl/DCM
Module PCB

Nano Sim
Connector

3 meter Custom
USB Cable

Bottom Mechanical

Figure 4: Driverl/DCM Module Transparent View
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Figure 5 : Driverl/DCM Module Detailed Block Diagram
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3.1 LTE Module (WP7504 — Sierra Wireless):

WP7504 is a LTE embedded wireless module. This LTE Cat-3 embedded module delivers up to
100 Mbps download speed and is ideal for loT applications requiring broadband connectivity
such as industrial gateways, transportation, and mission-critical networking applications.
Offering an application processor running the open source Legato® platform, optional GNSS
receiver, and cellular modem with an ultra-low power domain, WP modules reduce system
complexity and get you to market faster.

The WP7504 module is based on the MDM9615 QUALCOMM baseband processors.

WP7504 LTE module used in Driverl/DCM Module of SKU —1104278.

The following bands/connectivity are supported by the WP7504 LTE Module:
e |TEBands:Band?2,4,5,12,17, 25, 26

3.1.1 LTE LDS Antenna:

LTE LDS antenna is printed on the Driverl/DCM module mechanical and is customized from
Pulse Electronics for Driverl/DCM Module.

Both LTE LDS main and diversity antenna will be connected to LTE module WP7504 RF pin using
RF clips on the Driverl/DCM PCB board.

Note: There might be slight changes in the Driverl/DCM Mechanical but the LDS pattern LTE
Antenna will remain same.

LTE Diversity
(Aux.) RE.Clips GPS Module Active GPS Antenna

LTE Diversity (Aux.)
. LDS Antenna

LTE Main RF Clips  LTE Main
LDS Antenna

Figure 6: Driverl/DCM Module Top Side

10
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3.2

LTE Main RF Switch §
for Conducted
Measurement

LTE Module
(WP7504 - Sierra Wireless) Pl

LTE Diversity
(Aux.) RF Switch
for Conducted
Measurement

Shield over .
Digital I/P RQwé}
Circuit

Figure 7: Driverl/DCM Module Bottom Side

GPS Module:

Driver/DCM device includes GPS module that deliver high integrity, precision timing in
demanding applications world-wide. Support for BeiDou, GLONASS and Galileo constellations
enables compliance with national requirements. Enhanced sensitivity and concurrent
constellation reception extend coverage and integrity to challenging signal environments.
Survey-in and fixed-position navigation reduce timing jitter, even at low signal levels, and
enable synchronization to be maintained with as few as one single satellite in view.

Inbui

It GPS module include Flash memory for field upgrade. UART, SPI and DDC (12C compatible)

interfaces provide connectivity and enable synergies with most u-blox cellular modules.

Driver/DCM device GPS module use GNSS chips qualified according to AEC-Q100, are
manufactured in ISO/TS 16949 certified sites, and are fully tested on a system level.
Qualification tests are performed as stipulated in the ISO16750 standard: “Road vehicles —
Environmental conditions and testing for electrical and electronic equipment”.

321

GPS Active Antenna:

GPS Active ceramic patch antenna from Pulse Electronics is connected with GPS module in the
Driverl/DCM module using u.FL connector. Below are the antenna specifications:

3.3

Frequency Range: 1575 - 1615 MHz
Gain: 27+/- 3 dB (at 3.0 +/- 0.1V)

Noise Figure: 2.0dB typ.

Output VSWR: 2.5 max.

Operation Voltage: DC=3.0 +/- 0.6V
Current: DC=9 +/- 3mA (at 3.0 +/- 0.1V)

3 Meter Custom USB Cable:

11
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3 meter custom USB cable is used to power up and provide USB connectivity to Driverl/DCM
Module. USB custom cable is soldered to Driverl/DCM Device at one end and having R12 (6P6C)
connector at the other end.

Below are specification for the custom 3 meter USB Cable used for Driverl/DCM Module:

e 6 wire cable (3 pairs twisted)

e 28 AWG Wire

e Impedance (Approx. 90 ohms)

e Cable Outer Dia.(around 3.6mm)

e Aluminum Foil Shielded with Drain Wire

Driverl/DCM Board Custom Cable Drawing

L) e \
. ~ - / \
Joche L Lodducton “&4

Note: Max. Diameter of Cabiey
should be approx. 3 6mm

v

e \Q\\\\

T >

~ Inches L, 3METER » le -
Without Sleeve Length 3 meter Shielded Twisted Wires crimped to RJ12
after custom grommet Pair Cable (6P6C) Connector

({approx. 3 Inches)

Figure 8: Driverl/DCM Module Custom 3 meter USB Cable Drawing
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4. Additional Power Board for Driverl/DCM Module:

Additional 12 volt Power Board will be used with Driverl/DCM device during certification to
power up the device. RJ12 connector from Driverl/DCM Module cable end will be connected to
power board. Power Board will rest on acrylic setup.

Below is the Block diagram of additional power board required to power up the Driverl/DCM

Module:
12V Power board
‘ (including protection
cir cuit)
12v DC

Jack

USB RJ12
Connector Mating
(to Laptop) Connector

Figure 9: Power Board with Driverl/DCM Setup

Note: This power board will be used only for certification testing of the Driverl/DCM Module
and will not be shipped along with Driverl/DCM Module.

5. Driverl/DCM Module Setup with Power Board:

12V DC adaptor (FCC and UL Certified) will be connected to DC Jack provided on the power
board and USB connector from the Power board will be connected to Laptop and then
Driverl/DCM LTE module will be accessible using AT commands.
Below are 12V DC adaptor specifications:

e Input : 100-240VAC 50/60Hz

e Output: 12V /2A

Below is the complete block diagram of Driverl/DCM module setup with Power board and 12V
DC Adaptor:

12V Pow er board
g—
cir cuit)

12voc

Jack f
uss o
—

Connector ..
(to Laptop)

Driverl/DCM Module
with 3 meter Cable

Figure 10: Driverl/DCM module complete setup with Power Board
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6. Inserting Nano Sim Card in Driverl/DCM Module for Signalling Mode

Step 1: Open the Driverl/DCM Module mechanical as shown in below image:

1. Open all four corner
screws

Figure 11: Insert Nano Sim Card Step 1

Step 2: After opening the four screws, open the further two screws inside the mechanical as
shown in below image and take out the PCB Board from mechanical.

After taking the PCB Board out from mechanical, Insert a Nano Sim card in the Nano Sim
connector as shown in below image:

2. Disconnect the
GPS Antenna

and take board out to
Insert nano sim card

LTE Main Antenna Clips
4, Insert Nano Sim Card

Figure 12: Insert Sim Card Step 2

14
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Step 3: After inserting Nano Sim card put the PCB Board inside the mechanical and as shown in
step 2 tight the two screws and connect GPS Antenna cable on J1 connector.

Step 4: After that close the mechanical as in step 1 and tight all four corner screws of
mechanical.

Now Driverl/DCM Module is ready to connect with Windows PC. Follow below step for test in
signaling mode.

Below is the image of complete setup after inserting the sim card and closing the mechanical.

12V DC
Adaptor

Driverl/DCM
Device

Figure 13: Driverl/DCM Module Actual Setup with Power Board
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7. Driverl/DCM Board Operating Steps in Signalling Mode:
7.1 Software Requirement
Step 1: Install Tera Term Software on Widows PC. Below is the download link:

https://filehippo.com/download tera term/

Step 2: Install LTE Module (Sierra Wireless) Drivers for Windows from the below link:
For Windows:

https://source.sierrawireless.com/resources/legato/drivers-for-wp75xx wp76xx wp8548-
series-modules---latest-release/

7.2 Device Operating Steps:
Step 1: Connect 12V Battery to DC Jack provided on Power board.
Step 2: Connect the USB connector of power board to Windows PC.

Step 3: After connecting USB Connector, Wait for some time as Windows PC will search for
Drivers as shown in below image:

Your device is ready to use

USB 2.0 MTT Hub J Ready to use
u-blox GNSS Receiver (COM18) J/ Ready to use
Sierra Wireless USB Composite Device J Ready to use
Sierra Wireless DM Port (COM19) J/ Ready to use
Sierra Wireless NMEA Port (COM20) J/ Ready to use
Sierra Wireless AT Command Port (COM22) J Ready to use
Sierra Wireless WWAN Modem =2 J Ready to use
Sierra Wireless Mobile Broadband Network o Ready to use
Adapter =2

Sierra Wireless LEGATO EthLink ECM #2 o Ready to use

Figure 14: Check Driver Installation

16
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Step 4: Open the device manager in Windows PC and check AT port of LTE Module (WP7504) as
shown in below image:

4 g2 23--HW--0

-ﬁ Batteries

4 B Bluetooth Radios

> M Computer

= Disk drives

- Mg Display adapters

[ -y DVD/CD-ROM drives

&% Human Interface Devices
Ao IDE ATA/ATAPI controllers
%5 Imaging devices

¥ Junge Connectivity

= Keyboards

}3 Mice and octher pointing devices
> 1| Modems

M| Monitors

-EF Network adapters

4 75 Ports (COM & LPT)

.Y Sierra Wireless AT Command Port (COM26)

157 Sierra Wireless DM Port (COM27)

.Y Sierra Wireless NMEA Port (COM24)
Lt ? u-blox GM5S Receiver (COMZ3)
>.D Processors

- & Sound, video and game controllers

b M| Systern devices

a- i Univerzal Serial Bus controllers

..... § Generic USE Hub

..... ¥ Generic USE Hub

..... i Intel(R) & Series USE Enhanced Host Controller #1 - 9C26
..... ¥ Intel(R) USB 3.0 eXtensible Host Controller

----- E Intel{R) USE 3.0 Root Hub

..... ¥ Realtek USE 2.0 Card Reader

----- i Sierra Wireless USE Composite Device

(=] - = _

Figure 15: LTE Module COM Port Detection
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Step 5: Open Tera Term software and connect with Sierra Wireless AT Command port as shown
below:

Y Tera Term - [disconnected] VT = | = %

File Edit 5§ Tera Term: New connection
[

TCPHP myhost.example.com
History
Telnet

55H SSH2
Other

22

UNSPEC

@ Serial Port: |CDMZE: Sierra Wireless AT Commant -

[ 0] 4 l | Cancel | | Help

Figure 16: Connection with LTE Module COM Port
Step 6: Send the following at commands to check the sim card detection:
1. First Command: at!uims=0
Response: OK
2. Second Command: atliccid?
Response:
HCCID: XXXXXXXXXXXXXXXXXX (Sim Card IMSI Number)
OK

Step 7: After sim detection is OK, the device is ready to be tested in signaling mode with Call
Box.

18
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L COM26:9600baud - Tera Term VT _ (2 1 E -l
File Edit Setup Control Window Help

OK

Figure 17: LTE Module Sim Detection

8. Driverl/DCM Board Operating Steps in FTM Mode (Non-Signalling Mode)
to transmit maximum power:

Step 1: After connecting the device using Tera-Term , Send the following AT commands to set
LTE in FTM mode and transmit maximum RF Output Power:

Command: at'entercnd="A710"
Response: OK

Command: at!daftmact

Response:

290300

OK

Command: at!'dasband=43 For Band 2: at!dasband=43
Response: For Band 4: at!dasband=42
43 For Band 12: at!dasband=50
OK For Band 25: at!dashand=61

For Band 26: at!dasband=62

Command: at!dalstxbw=3

19
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Response: OK
Command: at!'dalsrxbw=3

Response: OK

Command: at!daschan=18900 Band 2 Channels: 18600, 18900, 19150
Response: Band 4 Channels: 20000, 20175, 20350
18900 Band 12 Channels: 23060, 23095, 23130
OK Band 25 Channels: 26090, 26365, 26640

Band 25 Channels: 26750, 26865, 26990
Command: at!dalstxmod=0
Response: OK
Command: at!dalswaveform=1,12,0,19
Response: OK
Command: at!dalsnsval=1
Response: OK
Command: at!dastxon
Response: OK
Command: at!dalstxpwr=1,23

Response: OK

20
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4 COM26:9600baud - Tera Term VT

File | Edit | Setup Control Window Help
at*entercnd=""A/18""

K

attdalstxbw=3

0K

attdalsrxbw=3

0K
att*daschan=18788

0K

AT *DALSWAUEFORM=1.12.8.19
0K

AT *DALSHSUAL=1

0K

AT*DASTAON

0K
attdalstxpur=1,23
0K
|

Figure 18 : Set LTE FTM Mode Max. RF O/P Power

After the last command (at!dalstxpwr=1,23) response is OK as shown in above image 15, LTE
Module set to transmit maximum RF output power on band 2 and channel 18900.

i. To Change LTE Transmit Band:

To change LTE transmit band, change the command as follows:

For Band 2: at!dasband=43

For Band 4: at!dasband=42

For Band 12: at!dasband=50

For Band 25: at!dasband=61

For Band 26: at!dasband=62

For Example: to change LTE Band 12 from LTE Band 2, give the following command:
For Band 12: at!dasband=50

21
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ii. To Change LTE Transmit Channel:

Similarly to change LTE Band Channels select the corresponding band channel for the LTE
Band. Channels for LTE Band are:

Band 2 Channels: 18600, 18900, 19150

Band 4 Channels: 20000, 20175, 20350

Band 12 Channels: 23060, 23095, 23130

For Example: to change LTE Band 2 channel from 18900 to 18600, give the following command.
Command: at!daschan=18600

iil. To Change LTE Transmit Power:

Also, We can adjust the maximum output power value using the below command.
Command: at!dalstxpwr=1,23

In the above command, 23 means output power is set to 23dBm, to change this output power to
20dBm give the below command:

Command: at!dalstxpwr=1,20

Now, LTE module will transmit maximum output power 20dBm.

Note: To change any value (LTE Band, Channel and transmit power), Please run
all the commands from start in sequence.

22



