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1 INTRODUCTION

1.1 Scope

This document provides the general operation instructions for the Murata Cat-M1/NB-loT Test Board
(TB) with headers CN4, CN7, J1 and J3 installed, as shown below. Please ensure that the board is
the correct version prior to using this document.

<, A73145NSN9

Figure 1 Evaluation Board with TypelWG

1.2 Audience

This document is intended for software/firmware, hardware and systems engineers to evaluate and
develop applications with Murata’s TypelSC LTE Cat M1/NB-loT module.

1.3 Contact Info and Support

For general contact, technical support services, technical questions and report documentation errors
contact Murata Technical Support at: ciotsupport@murata.com.

1.4 Text Conventions

Danger — This information MUST be followed or catastrophic equipment failure or bodily
injury may occur.

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 2020
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Caution/Warning
Alerts the user to important points about using the TB; if these points are not followed,
the TB and end user equipment may fail or malfunction.

@ Tip/Information — Provides advice and suggestions that may be useful when using the
TB.

1.5 Kit Contents
The Murata LTE module evaluation package (EVK) contains the following items:
e 1 TypelSC Test Board (TB)
e 2 mini-USB cables

Figure 2 Murata LTE module test board (TB) contents

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 2020
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2 DESCRIPTION

The TB is an evaluation and application development kit for the Murata TypelSC LTE module. The
default configuration and some major components of the TB are listed and shown below. By default,
J1 and J3 jumpers are ON, and CN7 header settings select the USB/UARTS interface (see 7.1).

e TypelSC module
2 mini-USB ports
1 micro-SIM slot

SMA connector for RF testing
Pads for accessing Murata LTE module 10 pins

[ ]

e 1 Interface selector header
e 1 STMOD+ connector

e 1LED

e 3 buttons

[ ]

[ ]

o STMOD+ headers supporting 1.8V/3.3V/5V I0s for UART modem control interface

o Interface selector headers for configuration of the module host interface

|
PR
=
73
-
<
-
~
<

Figure 3 Murata LTE module test board (top view)

The nominal TB physical dimensions are as shown below.

Dimension Value Description
(mm)

Height 12 TB height including connector

Length 78 TB length

Width 51 TB width

Table 1 TB dimensions

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 2020
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3 POWER SUPPLY

The TB power can be provided by USB hosts or an external 5V supply which is then converted by
LDOs to create the 3.3V and 1.8V needed for the onboard circuits. A block diagram of the power
supply connections is shown below.

J1 J3

Mini USB N = -1 3.3V LDO l

Mini USB
(CN3) >

Ext 5Vin M Ext_Vin

Figure 4 Power supply block diagram

Warning: Note that CN2, CN3 and Ext_5Vin have reverse current protection, but Ext_Vin
does not have that protection.

3.1 USB power supply
In the default configuration, the TB is connected to a PC through at least one of the two mini-USB
ports UART 1&2 (CN2) and UART 0 (CN3). These connections serve as the power sources for the
TB. Additionally, UART 0 also provides the USB-UART serial interface for the AT commands. The
mini-USB connector locations are as shown below in Figure 5.

Figure 5 USB connectors’ locations on TB

3.2 External 5V supply

The TB can also be powered by applying 5V to one of the following two sources.
e One pair of the Ext_5Vin pins (6 or 15) and GND pins (5 or 16) of the STMOD+ header, or

e Ext Vin and GND pins as shown in Figure 6.

Figure 6 Ext_Vin pin location on TB
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Warning: When using Ext_Vin, the external supply should be protected against reverse
current flow or the USB connectors (CN2 & CN3) and Ext_5Vin must not be connected.

4 SERIAL INTERFACE

The TB exports the module UART AT port through either the USB-UART mini-USB connectors or the
STMOD+ header. A block diagram for this is shown in Figure 7.

Lever
STMOD+ ;
1 Shifters l . UART B
control Type1SC

Mini-USB USB-UART

(CN3) Converter
mini USB USB-UART .- UARTA&C

(CN2) Converter 9

Figure 7 Exported UART interfaces

In the default configuration, USB ports UART 1&2 (CN2) and UART 0 (CN3) are connected to a PC
for application testing and development; the STMOD+ interface is not used.

The host control for the modem is accomplished through the UART B interface. There are two
possible options:

e Use a PC application (e.g., PUTTY): connect a mini-USB cable to UART 0 and disconnect the
STMOD+ interface. See Section 7 for more instructions.

e Use the STMOD+ interface (e.g., B-U585I-I0T02A): connect MCU to the STMOD+ interface
and disconnect the mini-USB cable to UART 0. See Section 6 for more information.

5 INDICATION AND SERVICES

5.1 Optical Indicator

The TB has 1 LED (SLEEP_IND) which indicates the module’s sleep mode status: ON if the module
is in hibernation; OFF if the module is awake. Its location on the TB is shown below.

Figure 8 LED location on TB
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5.2 Buttons
The TB has three push buttons, one of which can be used to reset the module.

Figure 9 Button locations on TB

5.2.1 Reset operation (SW2)
The module can be reset by pressing button SW2.

5.2.2 Wakeup operation (SW1)
The module can be awakened from sleep mode by pressing button SW1.

52.3 SW3
The function of this button is reserved.

6 STMOD+ INTERFACE

The TB exports the STMOD+ header for access to the module UART and 10s for host MCU control.
The external MCU signals are level-shifted to/from the 1.8V levels required by the module.

6.1 STMOD+ interface selection with ST MCU platform

The TB simplifies product development with the ST X-Cube-Cellular SDK and ST MCU development
platforms, such as the STM32L496G-DISCO and B-U585I-I0TO2A. To use the TB with one of these
boards, configure the Interface selector header (CN7) as follows.

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 2020
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.

Jumper connection Description
2 1 Isolate UART B from USB UART converter
13 4 Connect 4 to 13 to select 3.3V host 1/0.
14 15 Connect 15 to 14 for X-Cube-Cellular.
NC 12 LDO controlled by STMOD+ (CN4.9).
NC 7 Wakeup controlled by STMOD+ (CN7.14).

Table 2 STMOD+ CN7 configuration for X-Cube-Cellular

6.2 STMOD+ interface selection for other MCU platforms

To use the STMOD+ interface with other MCU platforms, configure the Interface selector header
(CN7) as follows.

Jumper connection Description
2 1 Isolate UART B from USB UART converter
3(1.8V) 4 Connect 4 to one of (3, 5, 13) to select IO reference voltage
5(5V) (I0_REF) used by the host MCU.
13 (3.3V)
14 (N/A/BIC) 15 Select no sleep (N) or HIFC mode A, B, C or E. To select
16 (E) mode E, also ensure that R10 & R12 are installed (20KQ).
NC 12 (Optional) LDO controlled by STMOD+ CN4.9 (12 is NC) or
5 Ext _Vin (12 connected to 5).
NC 7 Wakeup controlled by STMOD+ CN7.14
NC 8 (Optional) Connect 8 to 9 to receive modem reset indication
9 in STMOD+ CN7.20.

Table 3 STMOD+ CN7 configuration

Figure 10 R10 & R12 locations on TB
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6.3 STMOD+ pin assignment
The pin assignment for the STMOD+ interface is shown in Table 4.

@ I/O level is defined by 10_REF (using CN7) to be either 1.8V/3.3V/5V

Pin ID Signal Function Direction Description
1 UARTO_RTS_IO Modem UART M->H Connect to UARTO_RTS through level shifter
RTS
2 UARTO_RX 10 Modem UART H>M Connect to UARTO_RX through level shifter
RX
3 UARTO_TX IO Modem UART M->H Connect to UARTO_TX through level shifter
TX
4 UARTO_CTS_ IO Modem UART H>M Connect to UARTO_CTS through level shifter
CTS
5,16 GND GND H—M Shared GND
6,15 Ext_5Vin 5V input H>M 5V input to diode D6 to J1 to 3V3 LDO (Optional)
7,8 Reserved; not connected to module
9 LDO_EN LDO enable H>M 3V3 LDO enable signal. If not used, leave NC or
float on Host
10 Reserved; not connected to module
11 SC_SWP_IO Host wakeup M->H HIFC host wakeup (D2H) through level shifter
12 PMU_SHUTDOWN_IO Modem reset H->M Modem HW reset through diode
13 Reserved; not connected to module
14 PMU_WAKEUP_IO Modem wakeup H>M HIFC modem wakeup (H2D) through level shifter
15,6 Ext 5Vin 5V input H>M 5V input to diode D6 to J1 to 3V3 LDO (Optional)
16,5 GND GND H—M Shared GND
17-19 Reserved; not connected to module
20 PWMO_RST_IND_IO Module reset M->H Connected to CN7; to connect this signal to the
indicator module through the level shifter, must place jumper

CN7.8-9. (Optional)

Table 4 STMOD+ header: CN4

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 2020
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7 STARTUP PROCEDURE

Unpack the EVK package and use the following steps to setup the reference PC environment and
configure the TB. The ensuing discussions are based on a PC running Windows 10 Pro.

& Do not connect to the STMOD+ interface; by default, the USB-UART interface is selected.

7.1 USB-UART interface selection
This is the default configuration with the CN7 jumper settings shown below:

UARTO_CTS_ Wake_[SO UARTO_CTS_Wake

LDO_EN Ext_Vin
IO_REF
VCC _1V8
HOST ISO VCC _1V8
SLEEP_IND USB_UART _ISO
Jumper connection Description
16 1 SLEEP_IND isolates USB UART
15 2 Disconnect STMOD+ UART I/F
4 3 1.8V I/O reference for level shifters
12 5 3V3 LDO enabled
10 7 USB UART RTS connect to WAKEUP

Table 5 Default CN7 connections (selects USB-UART interface)

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 2020
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7.2 Install PUuTTY

Download and install PUTTY for Windows from https://www.putty.org. This is the recommended
serial port console for PC serial communication with the module.

7.3 Connection to PC
Connect two USB cables from a PC to the two mini-USB ports labeled UART 1&2 (CN2) and UART 0
(CN3) to supply power to the board.

UART 182 |2

UART 0

USB to
mini-USB cable(s)

Figure 11 TB setup

The driver may install automatically for ports associated with UART 1&2, but that can be ignored.

The AT port is provided by UART 0. If the driver for UART B associated with UART 0 is not
automatically installed, then use the following steps to installed it manually.

e Open the following web page: https://www.silabs.com/products/development-
tools/software/ush-to-uart-bridge-vcp-drivers.

e Download the latest version of universal driver for Windows 10.

e Unzip the downloaded zip file, and run CP210xVCPInstaller_x64.exe to install the driver.

After the above steps, the AT COM port should be shown in Device Manager (e.g., COM13, 115200
baud). See below an example screenshot of the Device Manager.

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 2020
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R N ———

& Device Manager - O X
File Action View Help
&9 | @ Hm =

> 4 Biometric devices A
> 9 Bluetooth

> 8 Computer

> wa Disk drives

> [ Display adapters

> ‘ Firmware

> § Human Interface Devices

> *m |DE ATA/ATAPI controllers

> o Imaging devices

> 2 Keyboards

> (@ Mice and other pointing devices
> 8 Modems

> [ Monitors

> I Network adapters

> M Portable Devices

v ﬁ Ports (COM & LPT)

@ Intel(R) Acti =SOL (COM3)
§Silicon Labs CP210x USB to UART Bridge (COM13) UART O: AT Port
@ US )

@ USB Serial Port (COM9)
> ™ Print queues
> I Processors
> W9 Security devices
> B Software devices
> i‘ Sound, video and game controllers

« G Starane rontrallere

Figure 12 AT COM port assignment shown in Device Manger

7.4 AT port
By default, UART B is the dedicated AT port. Start a PUTTY session and connect to the AT port.

@ The baud and flow control of PUTTY session, respectively, need to be set to 115200 8N1 and
“‘None”.

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 2020
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#R PuTTY Configuration ? X
Category:
—|- Session Options controlling local seral lines
Logging Select a serial line
=)~ Terminal
Keyboard Serial line to connect to [COM 13 ]
Bel hi ial
Features Configure the serial line
—I- Window Speed (baud) 115200
Aosearce - CO—
Behaviour Data bts
Selection P
Colours Parity None ~
- Connection Flow control
Data
Proxy
Telnet
Rlogin
+- SSH
Serial
Bt | ber Cocs

Figure 13 PUTTY configuration for AT port
The module supports a subset of standard 3GPP AT commands and a set of proprietary commands.

e Standard AT commands start with “AT<x>", where <x> is not ‘%’
e Proprietary AT commands start with “AT%".

Here is a short list of some useful AT commands.

-  AT+CGMI to read name of manufacturer
- AT+CGMM to read model number

- AT+CGSN to read IMEI number

- AT+CGMR to read software version

7.5 Establishing the LTE connection

LTE connectivity is controlled by the ECM (Embedded Connection Manager) module in the firmware.
By default, automatic LTE connection by ECM is enabled. For normal operation, the host should
enable ECM using AT%SETACFG followed by ATZ as shown below. The new setting is saved in
NVM and used at subsequent power up.

AT%SETACFG="modem_apps .Mode.AutoConnectMode"”,true
oK
ATZ
oK

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 2020
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Figure 14 Enable automatic LTE connection control

After the configuration is set as described above, ECM automatically attempts to connect to the LTE
network after boot-up.

Now, connect an LTE antenna or an LTE tester to the SMA connector, insert a SIM card, reset the
TB, and wait until LTE connection is established. The following diagram shows “AT+CEREG?” being
used to poll the registration status. It is also possible to enable the “+CEREG” registration status
URC to monitor the status change.

AT+CEREG?
+CEREG: 0,0 < Not registered

OK
AT+CEREG?

+CEREG: 0,1 & Registered

OK

Figure 15 Network registration

7.6 Performing basic network application tasks

After the modem has successfully connected to the LTE network as described in the previous section,
the host can use AT commands to communicate with the IP network if the SIM card is provisioned
with such capability.

7.6.1 Resolve destination IP address
The AT command AT%DNSRSLYV can be used to resolve the IP address of a given URL, as shown
by the following example:

AT%DNSRSLV=0, "yahoo.com"
$DNSRSLV:0,"98.138.219.232"
$DNSRSLV:1,"2001:4998:C:1023::5"

OK

7.6.2 Ping an IP address
The AT command AT%PINGCMD can be used to ping the specified IP address, as shown by the
following example:

AT%PINGCMD=0,"98.138.219.232"
$PINGCMD:1,"98.138.219.232",313,50

OK

7.6.3 Perform TCP data transfer
It is also possible to establish a TCP connection to transfer data with a peer, as shown by the
following example which send an HTTP GET and then read some of the server’s response:
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AT%$SOCKETCMD="ALLOCATE" ,0,"TCP","OPEN","98.138.219.232",80
$SOCKETCMD: 1

OK

AT%SOCKETCMD="ACTIVATE",1
OK

AT$SOCKETDATA="SEND",1, 18,"474554202F20485454502F312E300D0AODOA"
$SOCKETDATA:1,28

OK
%$SOCKETEV:1,1

AT$SOCKETDATA="RECEIVE",1,1000
%$SOCKETDATA:1,1000,5834,"485454502F312E302034303020486F7374204865616"

OK

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 2020
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AT%SOCKETCMD="ALLOCATE",0,"TCP","OPEN""98.138.219.232" 80 |

%SOCKETCMD:1

Initiate TCP connection

HTTP server

I

I

I

M

I
]
I

| AT%SOCKETCMD="ACTIVATE" 1 |
I

I

I

I

I
€

GET /HTTPA.0

v

Y

AT%SOCKETDATA="RECEIVE"1,1000

%SOCKETDATA:1,1000,5834,"485454502F31..." _

Figure 16 Sample TCP data transfer

_, HTTP/1.0 400 Host Header Required...
-
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8 SAFETY RECOMMENDATIONS

8.1 Disposal of this product in the European Union

For private households: Information on Disposal for Users of WEEE
This symbol on the product(s) and / or accompanying documents means that used
electrical and electronic equipment (WEEE) should not be mixed with general
household waste. For proper treatment, recovery and recycling, please take this
product(s) to designated collection points where it will be accepted free of charge.
Alternatively, in some countries, you may be able to return your products to your
local retailer upon purchase of an equivalent new product. Disposing of this product

correctly will help save valuable resources and prevent any potential negative effects on human

health and the environment, which could otherwise arise from inappropriate waste handling.

Please contact your local authority for further details of your nearest designated collection point.
Penalties may be applicable for incorrect disposal of this waste, in accordance with your national
legislation.

For professional users in the European Union: If you wish to discard electrical and electronic
equipment (EEE), please contact your dealer or supplier for further information.

8.2 Disposal of this product in other countries outside the European Union

This symbol is only valid in the European Union (EU). If you wish to discard this product please
contact your local authorities or dealer and ask for the correct method of disposal.
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9 ACRONYMS

ADC Analog-to-digital converter

AT Abbreviation for Attention

BPS Bits per second

COM Abbreviation for communication
CTS Clear-To-Send

DNS Do Not Stuff

TB Test/evaluation Board

EVK Evaluation Kit

FTP File Transfer Protocol

FW Abbreviation for firmware

GND Abbreviation for ground

HW Abbreviation for hardware
ICCID Integrated Circuit Card Identifier
loT Internet of Things

I/O or 10 Input/Output

IO REF Input/Output voltage reference
LDO Low-drop out regulator

LED Light-emitting Diode

LTE Long-Term Evolution

MCU Abbreviation for microcontroller
PC Personal Computer

PMU Power Management Unit

PPP Point-to-Point Protocol

PWM Pulse Width Modulation

RAM Random Access Memory

ROM Read Only Memory

RF Radio Frequency

SIM Subscriber Identity Module
SMA A type of RF connector

SW Abbreviation for software

USB Universal Serial Bus

UART Universal Asynchronous Receiver Transmitter
VBAT Voltage of the Battery

VIN Input Voltage
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