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1 Introduction

1 Introduction

The Cinterion® LGA DevKit is designed as a generic development adapter for Cinterion® LGA
modules. With the LGA DevKit it is no longer necessary to connect the Cinterion® evaluation
modules to an adapter for test and development purposes.

The LGA DevKit may operate stand-alone without the need of any further tools or devices, or
it can be operated with a port extender, for instance the DSB75 or DSB-Mini as an adapter be-
tween the module and further external applications.

The LGA DevKit is available in two variants:
*  SM supports the complete industrial platform modules
* L supports most of the industrial plus platform modules

Either one of the LGA DevKit variant (SM or L) needs to be ordered together with the LGA
DevKit socket, leaving the option to reuse the socket for the other LGA DevKit variant.

1.1 Feature and Benefits

* LGA DevKit socket supports four different module footprints with different LGA pad counts
for industrial/industrial plus platform modules:
With LGA DevKit SM: LGA106, LGA114, and LGA120
With LGA DevKit L: LGA156

* Future proof, ready for new, upcoming modules

+ Stand-alone: Get the LGA module up and running without additional tooling

» Supports DSB75/DSB-Mini as port extender

«  UART via USB VCP, and/or native USB communication

» Direct module signal access with complete interruption for deep level investigation

* Real module current consumption measurement, no additional leakage current

* Powered via USB or external devices (e.g., DSB75/DSB-Mini)

* Adjustable module supply level 2.8...4.5V

* VEXT self-adjustment for level shifter reference level

* Further supported interfaces: SPS, SIM2, ASC1, Audio, GPIO, GNSS

» Error detection: Wrong or wrongly oriented modules, as well as shorts on module, prevent-
ing damages

+ Clear & easy concept for usage and signaling

» Cost minimized: LGA DevKit socket usable for both LGA DevKit versions (SM and L)

* QR code scanning leads users to all the information necessary for usage

THALES Iga_devkit_ug_v04 2021-01-12
Public / Released
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1.2 Supported Products
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The following table lists modules that are supported by the LGA DevKit variants SM and L, de-

pending on the module’s pad count (i.e., module’s footprint).

Table 1: Supported products

LGA DevKit SM LGA DevKit L
S (LGA 106, LGA 114) M (LGA 120) L (LGA 156)
BGS12 BGS8 PDS5
BGS2 EHS6 PDS6
BGS5 EHS8 PLS62-W
EHS5 ELS61 PLS8
ELS31 ELS81
EMS31
Cinterion® ENS22
EXS62
EXS82
THALES Iga_devkit_ug_v04 2021-01-12
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1.3 Package Content

1.3 Package Content

The following packages are available for the LGA DevKits. Normally an LGA DevKit SM or L
would be used with the LGA DevKit socket SML:

+ Cinterion® LGA DevKit SM (Ordering number: L30960-N0111-A100)
- Base PCB for the industrial platform modules
USB and SMA cable
An ultra-wideband high efficiency antenna
A bag of jumpers ~25pcs
A quick start guide
+ Cinterion® LGA DevKit L (Ordering number: L30960-N0112-A100)
- Base PCB for the industrial plus platform modules
- USB and SMA cable
- An ultra-wideband high efficiency antenna
- A bag of jumpers ~25pcs
- A quick start guide
+ Cinterion® LGA DevKit socket SML (Ordering number: L30960-N0110-A100)
- The needle socket fitting on both PCB versions SM and L
- Screws, fixing frames, retention lid

Figure 1 shows the LGA DevKit package contents, whereas Figure 2 shows how the LGA
DevKit socket SML can be used for both LGA DevKit variants S and M.

USB cable =%
| / Quick Start

-~ T/ gemallo’  Guide

Cinterion® LGA DevKit

LGA DevKit
(SMorL) g e

- Jumpers

-n

) smA cable

Figure 1: LGA DevKit SM package content
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1.3 Package Content

Cinterion® LGA DevKit socket SML
(L30960-N0110-A100)

Cinterion® LGA DevKit L
(L30960-N0112-A100)

Cinterion® LGA DevKit SM
(L30960-N0111-A100)
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Figure 2: LGA DevKit socket SML with LGA DevKit variants SM and L
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2 Quickstart

2 Quickstart

Please complete the following steps to quickly get started with your LGA DevKit.

*  Mount the LGA DevKit socket onto the LGA DevKit (for details see Section 2.1).

* Insert the fixing frame and then the module into the socket and close the retention lid by
pressing it down and turning it clockwise.

» Connect the provided antenna to the SMA connector named "MAIN".

» Check that the jumpers are set to their default delivery positions.

» Connect your host PC to either the USB or the USB VCP connector (depending on the mod-
ule). In case of USB VCP connections, install FT232R drivers.

+ Set the switches PWR & ASCO at the DevKit's lower right corner to "USB". Now, the green
"PWR" LED lights up.

» Shortly press the ON button to start the module. Now, the white "ON" LED lights up

The red "ERROR" LED may indicate issues that should be corrected. For de- FITEITTEG
tails see Section 4.9.

Note: By scanning the QR code at the underside of the LGA DevKit you will also
find further information, videos and available drivers.

L6A DevKit S+
824 @un

21 Mounting the LGA DevKit Socket

Before operating, the socket has to be mounted onto the LGA DevKit g
with 4 screws. Scanning the QR code on the DevKit's underside and/
or the quick start guide will lead you to the DevKit's web home where
you find a short introduction and video on how to do this.

The white printing on the DevKit shows how the socket shall be orien-
tated and mounted. You can quickly adapt to different module foot-
prints by using dedicated fixing frames. All contacts have low-
resistivity needles.

Note: The module's thermal encapsulation inside the socket increases the thermal resistance
(Rth). Thus, you need to be aware that the board temperature may rise quite quickly until au-
tomatic thermal shutdown takes effect, especially at higher environmental temperatures or high
radio output power.

THALES Iga_devkit_ug_v04 2021-01-12
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3 LGA DevKit Overview

3.1 Top and Underside View

Page 10 of 40

Figure 3 and Figure 4 show the top and underside view of the of the LGA DevKit SM variant.

Please note that both SM and L variants of the LGA DevKit are identical - except or the MAIN
and DIV antenna connectors that are interchanged, and the footprint indicators showing the dif-
ferent LGA module footprints.

Error LED Configurable & interruptible signals
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LWOD DIL-T MMM 2
’ GND ers —]

== TXDO = ON

Activity LEDs GPS Footprint indicator**

* = MAIN and DIV antenna connectors are interchanged with the LGA DevKit L variant
** = Footprint indicator shows LGA156 footprint with the LGA DevKit L variant

Figure 3: LGA DevKit SM top view
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CTRL & Error det.
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Figure 4: LGA DevKit SM underside view
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3.2 Block Diagram

Native Micro
USB
Left side: Right side: m
ModulePins| | Peripherals
° ° ‘
RF Main/ DRX On t?oard GPS Y ° ASCO Micro
Antenna Sim c uss
Connector Connector onnector
SEIEHe —
[ ® vS\tatus LiDS
GPs Py PY Ss
PWR Signal Jumpers
Switch -
Auto Adjust ASCO Serial - USB
Cinterion® Industrial Multifootprint Levelshifter Bridge
0/ o €
80Pin
DSB75 / DSB
Mini
Connector
RST
BTN
ON
BTN
MCU control unit Power
e e
L L Power Switch
° °
o o
° °
Start module
control [ ] [
PWR
User Interface/ . S .
Connectors Logical Block Signaling Power Block Controlling Module
Figure 5: LGA DevKit block diagram
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4 LGA DevKit Interfaces

4 LGA DevKit Interfaces

4.1 usSB

The LGA DevKit comes with two USB interfaces supporting power supply and serial commu-
nication. You may choose to setup communication via a module's USB port and/or a module's
UART (ASCO) port via FTDI232R VCP.

* Both USB ports can be used in parallel while power is sourced from both ports.

* The native USB power is isolated from the VCP USB power by a diode, meaning that the
VCP USB power does not feedback to the native USB power, but vice versa. This should
be taken into account when supplying the LGA DevKit from different USB power sources,
depending on the voltage levels there could be a power feedback from native USB to VCP
USB.

* In case of marginal USB power supply both USB ports should be used to improve power
capabilities.

Note: The modem's USB driver can be downloaded from the LGA DevKit's web page that can
be reached by scanning the QR code.

4.2 SIM

On the LGA DevKit's underside you find a SIM card holder that is con-
nected to the module's regular SIM interface lines, except for the
CCIN line where the (default) jumper needs to be set for CCIN at the
CONTROL pin headers (see Section 4.3). However, some modules
come with an additional SIM interface. This can be accessed in con-
junction with a DSB75/DSB-Mini (as port extender) to support dual
SIMs - with the DSB75/DSB-Mini serving as the second SIM interface.

Some Cinterion® modules require additional components at the SIM
interface, for instance pull-up resistors managed by the DevKit's con-
trol logic. These can be overridden by setting a switch on the DevKit's
underside - see Figure 6. For modules requiring a CCIO pull up resis-
tor this switch should be set to "CCIO PULLUP" (see Section 7.3).

Figure 6: SIM settings

THALES Iga_devkit_ug_v04 2021-01-12
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4.3 Pin Headers

4.3 Pin Headers

The pin headers at the top side can be used to setup connections between modules and pos-
sible on board peripherals. Thus, pin headers having signal names at their left side only, name-
ly the pin headers AUDIO, CONTROL, ASCO_A, ASCO0_B, DAI, ASC1, GPIO, and PWR, can
be bridged by jumpers. All of these pin headers have the module's signal name on their left side
(marked yellow in Figure 7), whereas the right side corresponds to peripherals like level shifters
or the DSB connector (marked green in Figure 7).

+ Placing a jumper connects a line through a level shifter to the associated pin at the 2x40 pin
connector at the underside of the LGA DevKit (and thus to a connected DSB75/DSB-Mini).
See also Figure 5.

* Not placing a jumper leaves a module signal open.

External periphery can also be connected to all accessible module signals directly. When con-
necting other external periphery to the pin headers pay attention not to violate the maximum
module ratings.

Ll !"I.'I/'

L

L AARE

PLACE JUMPER
FOR SHUNT =11
s 1

Figure 7: Pin headers

4.3.1 Default Configuration

Figure 8 shows the factory default jumper and switch positioning.
Control & ASCO

3x Jumper

gemalto”

s
PRD246‘ - SPICLK =‘=v
PRD247. 5 SPIMISO
Pansa‘ ¥ §DIH051 @

UUS&I i -ﬂ'fL

FREE GPIOS

usB USB

Figure 8: Default jumper and switch configuration

Please also verify that the SIM switch at the underside is set to default "CCIO Pullup disabled".

THALES Iga_devkit_ug_v04 2021-01-12
Public / Released



Cinterion® LGA DevKit User Guide Page 14 of 40
4.4 ON Button: Module Start and Power Down

4.4 ON Button: Module Start and Power Down
Pushing the ON button shortly (i.e., <0.5s), the LGA DevKit starts up and initially analyses the
mounted module orientation and type. In case both are recognized and correct, the module is

started using specific start pulses. The white LED indicates the module’s VEXT state as high.

Also, it is possible to start up the module by toggling DTR on the DSB75/DSB-Mini RS232 con-
nector.

Pushing the ON button for more than 2s shuts down the LGA DevKit's power supply, and the
module's power supply is interrupted regardless of its current state.

4.5 RST Button: Module Reset
Pushing the RST button pulls down a module's EMERG-RST/OFF signal, thus forcing it into

reset or off state. Please note that this functionality is only available if the (default) jumper is set
for EMERG_RST at the CONTROL pin block (see Section 4.3).

4.6 ASCO Switch: Module UART Interface Selection

The "ASCO" switch selects the module's UART communication interface either via USB VCP
(FTDI232R) or via "RS232" D-Sub interface on the DSB75/DSB-Mini.

Changing this from "USB" to "RS232" during operation resets the FTDI VCP bridge in order to
release the signal lines, thus leading to a USB VCP disconnect on the host PC side.

4.7 PWR Switch: Power Source Selection

The "PWR" switch selects the preferred power source, both sources can be connected at the
same time, but do not supply the LGA DevKit in parallel.

When "USB" is set, both LGA DevKit USB ports will contribute to the overall power supply with
a connected DSB75/DSB-Mini having to be powered separately. Setting "EXT", the power is
supplied from the DSB75/DSB-Mini interface.

Please note that there is a dedicated power supply for the GPS antenna. To use this, the two
pins at the GPS_PWR field will have to be soldered and connected by jumper.

THALES Iga_devkit_ug_v04 2021-01-12
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4.8 Free Level Shifters

4.8 Free Level Shifters

The LGA DevKit provides 8 free level shifters, with 4 placed & connected at the patch field on
the underside, and 4 connected to the pin header "LEVELSHIFTER". The level shifters on the
pin header are referenced to the module's Vext, and Vref that by default corresponds to 3V or
to "REF IN" if connected (see Section 4.12.2).

These level shifters can be used to shift signals that are not available at the DSB connector.

4.9 LEDs

The LGA DevKit LEDs have the following meaning:

LED Meaning

RED Blinking continuously: Module is inserted wrongly oriented, not powered, turn by 180°
Blinking 2 times: No module inserted, not powered

Blinking 3 times: A module not supported by footprint is inserted, not powered, change
module

Lighting: Overcurrent detected in module power pass, change module, restart LGA
DevKit's power supply

GREEN Module TXDO activity, low active

GREEN Sufficient supply level, but not switched on

PWR

AMBER Module RXDO activity, low active

BLUE Module state GPIO5 / LED (if a jumper is set for GPIO5 at the GPIO pin headers)

WHITE ON | Module started, V180/300 is at high level (if the (default) jumper is set for VEXT at the
CONTROL block)

WHITE USB | TX/RX activity on USB VCP

410 Patch Field

A small patch field is available at the LGA DevKit's under- —m——

side. If required, you can add simple components (LED, e
Transistors etc.) here. All module signals, except USB and o ' 2 ®
RF are accessible at the underside by the labeled pads. 3

4 level shifters are accessible close to the patch field as
well with the reference Vext and Vref. The Vref related lev-
el shifter connections can also be accessed via four addi-
tional pads at the left underside of the LGA DevKit where
additional pins may be soldered. Clrree pros 85 [ ®

][]

Attention: The warranty may be lost if the patch field is sol-
dered.

Figure 9: Patch field

THALES Iga_devkit_ug_v04 2021-01-12
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4.1

RF Antenna

Page 16 of 40

The LGA DevKit supports three antenna interfaces. The two SMA connectors "MAIN" and
"DRX" are used for radio transmission. The GNSS interface is supported by an U.FL connector
named "GPS".

All antenna interfaces have additional ESD protection implemented.

CH1 511 dB MAG 10 dB/ REF 0.00002 dB v4:  -10.53 dB CH1_s21 dB MAG 0.5 dB/ REF 0 dB V4i o -1.111 dB
50 dB 2.10075 GHz 1 dB 2.10075 GHz
vi:  -25.74 dB vi:  -0.334 dB
701.5 MHz 701.5 MHz |
v2:  -22.67 dB v2:  -0.414 dB
904.5 MHz 304.5 MHz
v3:  -13.21 dB v3:  -010 B
1.79625 GHz 1 B 1.79625 BHz
ﬁSK\L
caL \\/f\ caL
=
OFS \'\ /,_' OFs
10 dBv. 0.5 dB,
- CPL a
CPL
|+ -
/lv//';ﬂ,ﬁ_r
FIl FIL
10k 10k
SMD SMO
3% 5%
-49.99 dB iy
START 600 MHz 200 MHz, STOP 3.5 BHz START 500 e 200 MHz, STOP 3.5 GHz
Jdate: 19.AUG.18  12:23:00 Jate: 19 AUB. 19 12:32:49

Figure 10: S11 MAIN antenna input return loss transmit
direction (with socket)

Figure 11: S21 MAIN antenna insertion loss transmit
direction (with socket)

The LGA DevKit package includes a broad band high efficiency PCB antenna that can be used
with the DevKit for all radio band combinations.

CHL 521 d8 MAG 0.5 dB/ REF O dB v4:  -1.077 dB CHI S11 4B MAG 10 dB/ REF 0 oB Y4 -30.52 oB
T 2.10075 GHz TR 2.10125 GHz
vi:  -0.311 dB vi:  -9.303 B
701.5 MHz 745 NMHz
v2:  -0.387 dB v2:  -7.811 0B
904.5 MHz 902.5 MHz
v3:  -0.@13 diB v3:  -9.919 dB
v, 1.79625 GHz 1.80375 BHz
=]
3 caL 7\, 2 CAL
— Y 3
AN oFs V \ | \/ \ /_/\ \ OFS
lo.5 a8/ L0 a8/ \ f \“ /
= \w{
cPL - cAL
FIL FIL
10K 10k
SMO SMO
5% 2%
-4 dB -70 o8
START 600 MHz 200 MHz/ STOP 3.5 GHz START 500 MHz 500 MHz/ STOP 4 BHz

Date:

18.AUG. 19 12:37:10

Date:

11.JAN.19 10:33:15

Figure 12: S12 MAIN antenna insertion loss receive
direction (with socket)

Figure 13: Antenna S11
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412 Power Supply

The LGA DevKit can be supplied through one or two USB ports that should be in the range of
5V +-5%, and/or externally by the DSB75/DSB-Mini. The modules supply level can be adjusted
in the range between 2.8...4.8V by setting the variable resistor at the DevKit's top side. The
DevKit power supply path is short protected with ~2A. In case of overcurrent the power path
will be interrupted and the red LED lights up until the power has been reset.

As a recommendation the LGA DevKit should be supplied with 5V/1A over one or two USB
ports. The onboard bypass capacitors should buffer enough energy to support short 2G peak
currents up to 2.5A.

4.12.1 Supply Current Measurement
The LGA DevKit supports three methods to measure the current consumption of the inserted
module.

* Measure the voltage across the on board 100 mOhm shunt resistor
* Measure the current by a current meter
» Power the module by an external power supply e.g. power analyzer

All options require a jumper placed on the 4" "BB" and 5™ "RF" row for connecting baseband
and radio. Those two jumpers also allow to measure the current separately for the BB and RF
path.

PLACE JUMPER

Default el i 5 External power
1 . measurement over measurement with
configuration 100mQ shunt current meter supply
® ® oKle o ® O ®
® ® O0-V-0 O ® O @
BATT
oZi® O ® O0-A-0 0. ©
(] Jumper [ JNENN ] jumper [ JMINE ] sumper [ NN 1 umper [ J
OEEZEe OIINe OIIIle oOIINe
PWR PWR PWR PWR

Figure 14: Supply current measurements

Note: When measuring with a current meter, the meter’s internal resistance may cause a high
voltage drop, forcing the module to shut down. This can be avoided by measuring the voltage
cross the shunt. The current option is suitable for specialist power meter supplies, whereas the
voltage option is suitable for common voltage meters.

THALES Iga_devkit_ug_v04 2021-01-12
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4.12 Power Supply

4.12.2 External Reference Supply

To drive/operate the LGA DevKit's interfaces at certain voltage levels, an external reference
voltage may be connected. By default, i.e., without an external reference voltage connected,
the interface operates at 3V to meet the DSB75/DSB-Mini requirements. But if it is required to
operate the interface at another voltage, an external source in the range between 1.2V...5V can
be connected to "REF IN" and "GND" as shown in Figure 15.

evKlt

Figure 15: External reference supply and pin header for free level shifter

Please note that this jumper should not be set when the LGA DevKit is connected to a DSB.
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General Characteristics
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The following table lists absolute maximum ratings for the LGA DevKit. Please note that viola-

tion of these limits may cause permanent damage to the LGA DevKit.

Table 2: Absolute maximum ratings

Parameter Min Max Unit
Voltage on USB ports -0.3 5.5 V
Voltage on DSB port -0.3 5.5 V
Voltage on signal pin header, depending on used module -0.3 21 V
Current signal pin header, depending on used module -10 +10 mA
Voltage on external reference -0.3 6 Vv
Socket single contact continues current 2 A

The following table lists recommended operating and environmental conditions for the LGA

DevKit.

Table 3: Operating and environmental conditions

Parameter Min Max Unit
Recommended operating condition 0 45 °C
Storage temperature 0 85 °C
Supply voltage on USB port 4.75 5.25 \%
Supply current capability on USB port 1 A
Socket single contact resistance (Rev1) 80 120 mOhm
Socket single contact resistance (Rev1.1) 25 35 mOhm
Socket spring life cycle 100,000

THALES Iga_devkit_ug_v04 2021-01-12

Public / Released



Cinterion® LGA DevKit User Guide Page 20 of 40
6 Operating the LGA DevKit with a DSB

6 Operating the LGA DevKit with a DSB

6.1 LGA DevKit on DSB-Mini

The LGA DevKit supports a 2x40pin connector at its underside, compatible to the DSB75/DSB-

Mini. A DSB may be a port extender for an RS232 interface, a second SIM or an analog audio

interface. When operating the LGA DevKit with a DSB the following settings can be adjusted.

» Use the "PWR" switch to select the power source. If you select "EXT", the DevKit expects
the power on the DSB connector. If you select "USB", the DevKit is powered by its USB
ports, and the DSB expects a separated power source.

* Use the "ASCO0" switch to select the first UART. If you select "RS232", the modules ASCO
is conducted to the DSB and can be accessed on the D-SUB connector. If you select "USB"
the UART can be accessed via USB VCP port
Note that the USB VCP bridge will be in reset state while "RS232" is activated. As a conse-
quence the interface is de-enumerated on host side.

Also note that in order to reliably switch between the USB VCP bridge and the RS232 inter-
face, the DSB Mini requires an additional 47k pull up resistor. See red box in Figure 16 for
placement.

= = RN
BN NDI0O D0 2 0O 002

PLACE JUMPER
FOR SHUNT -1
-

g i
_On/0ff ~Status
K‘ ;

9 s o 3

Figure 16: LGA DevKit on DSB-Mini
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6.2 LGA DevKit on DSB75

6.2 LGA DevKit on DSB75

To operate the LGA DevKit with the DSB75 please complete the following steps:

*  Mount the LGA DevKit onto the DSB75.

* Insert the module.

+ Set"PWR" and "ASCO0".

* Check if all jumpers are placed at the pin header: CONTROL, ASC0O_A and PWR
+ Connect the host PC to DSB75 via Sub-D.

» Connect power to DSB75 and if needed to the LGA DevKit.

* Press the ON button (or the DSB75 IGT button).

S
v

€0-210001-NOI: IO P
1’19 6. 9sd

®
.-
.-
.-
.-
e
.=
., -

PLACE JUMPER
FOR SHUNT [E=W

miRXDO s TXDO Q = STH

Figure 17: LGA DevKit on DSB75
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7 Module Specific Configuration Settings

7 Module Specific Configuration Settings

The following sections describe specific settings that must be taken into account for certain
modules.

71 BGS1 and BGS2 Operation

BGS2 requires a reference voltage for the I/O domain at VDIG (pad 10 of the LGA106 foot-
print). Therefore please connect 1025 and VEXT via a jumper.

BGS1 BGS22
1/O reference voltage supply

1015 . . 1014
013 @ @ v
AN @ @ o

02s @ITEH@ vexr

VUSB . . 1011
ano @ @ rerin

FREE GPIOS

7.2 BGS12 Operation

For a proper start of BGS12 a connection between the module’s ON signal (in Control block)
and VREF (in level shifter block) is required.

CONTROL | ASCB_A | ASCB_B DAL BPI0_ N\
RTSE RING oAl c1
ITXD@ DSR@ IRXDAL I CLK
CTS@ oDcoe FsoAl CpAT
RXDe DTR@ scek (] ) |cvse [ ] ) |eeioe
ACE JUMPER TO CONNECT DSB INTERFACE a::s
8PI0%
n n BPI04
N (EEv—T

| Ak

ouT4, N4
oLk DAT
N

LEVELSHIFTER

S

J GPS -
S
]-—.:[BI = RXD@ = TXDO e STATUS = ON H SIM)

7.3 EMS31 Operation

EMS31-V requires a pull up resistor for the SIM interface that is not automatically detected as
with other modules. In order to activate the SIM pull up please use the SIM switch setting on
the LGA DevKit's underside as described in Section 4.2.
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7.4 ENS22 Operation

7.4 ENS22 Operation

To make sure that firmware updates are performed without interruption, the default jumper at
"VEXT" at the "CONTROL" pin header must be removed. Instead, this jumper needs to be
placed at the "LEVELSHIFTER" pin header to connect "VEXT_B" and "VREF".

Also, with ENS22 the white ON LED blinks only very shortly, and about 3.5 seconds before the
module actually starts up.
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8 LGA DevKit Firmware Update

8 LGA DevKit Firmware Update

The Cinterion® LGA DevKit features an internal processing unit that operates the LGA DevKit
as well as the mounted modules - to for instance prevent damage when a module is inserted
wrongly.

The processing unit’s firmware may have to be updated from time to time in order to be com-
patible with newer modules. Please get in touch with Thales for the latest firmware.

This chapter guides you step-by-step through the firmware update process for your Cinterion®
LGA DevKit via serial interface.

8.1 Connect Serial Interface

The first step connects the appropriate serial interface. On the LGA DevKit's bottom side find
the two serial interface test points RX and TX as marked in Figure 18.

-
=
D
o
&

E133
S

@

Figure 18: Connect RX and TX test points

Solder jumper wires to the test points, and use an FTDI 3.3V cable, e.g., TTL-232RG-VSW3V3-
WE or any 3.3V RS232/TTL converter, to connect RX (Receive from LGA DevKit) and TX
(Transmit from LGA DevKit).
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8.2 Setup Terminal Program

The second step configures a terminal program to connect to the LGA DevKit. Open a terminal
program (the below example uses ZOC and Tera Term).

The following terminal settings are required:

*  COM Port -> chose the FTDI VCP under your device manager (in this example COM19)

* Choose 9600 baud with 8N1

* Disable RTS/CTS

+  Xon/Xoff handshake on
Note: The transmit delay between every character in TeraTerm should be set to be >1ms/
char and 50ms/line. By default ZoC uses a default setting of 50ms/line. In case of an upload
error the char transmit buffer should be set to 1ms/char under the tab File transfer.

B Session Profile :
Connection Type Connection Type

Terminal

Layout/Fent
Colors
Emulations
Text Sending
Lagging
Window Parts
User Buttons
Keyboard
Auto-Action
Auto-Highlight
File Transfer
File Handling
Trace/Debug
Advanced

Connection Type

Mamed Pipe
Rlegin

Secure Shell
Serial/Modem
Telnet

Telnet/S5L
Windows Modems

Serial/Direct
Com-Port COM1S

9600

IRTS signal off

[DTR signal off

V| Xen/Xoff handshake
7| CD signal/pin is valid
_| Show COM port in status bar

Break Signal 250 ~| ms

| Release device if
ZOC is minimized

‘ Save As...

THALES

Tera Term: Serial port setup and connection e S
Port: COoM38 -
° Close and New open
Speed: 9600 -

Data: 8 bit - \&/
Parity: none -
Stop bits: 1 bit hd \L/
Flow control: none A

Transmit delay

1 msecichar 50 mseciline

Device Friendly Name: USB Serial Port (COM38) o
Device Instance ID: FTDIBUS\WYID_0403+PID_6010+5&1E1B1141&
Device Manufacturer: FTDI

Provider Name: FTDI

Driver Date: 8-16-2017

Driver Version: 2.12.28.0

< [ 3

Figure 19: Setup terminal program
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8.3 Open Connection and Version Check

8.3 Open Connection and Version Check

The third step opens a connection to the Cinterion® LGA DevKit to check the current firmware
version. Open the channel by clicking on "Save".

Now, after powering on the LGA DevKit by simply connecting a USB cable the firmware version
should be issued. e.g.,

LGA DevKit Bootloader: v1.0.0
LGA DevKit Bootloader: Press ON for Programming Mode
LGA DevKit Bootloader: booting firmware

TX DevKit A1
Firmware Version: 1.0.0

8.4 Update Procedure

After having checked the firmware currently running on the Cinterion® LGA DevKit, the fourth
and final step completes the update process.

* Bring the LGA DevKit into bootloader mode by:
- Disconnecting the USB cable from the LGA DevKit (removing the power source)
- Pressing the ON button continuously and re-plug the USB cable
- The LGA DevKit now indicates a programming mode by flashing a red LED on its top.

+ The LGA DevKit is now ready to receive the update *.hex file as new firmware.
LGA DevKit Bootloader: v1.0.0

LGA DevKit Bootloader: Programming mode
LGA DevKit Bootloader: Ready for receiving application .hex file

* Open the *.hex firmware with an editor, e.g., Notepad. Mark the complete text and copy it.

= Firmware hex E3 ‘
2 [:100000001 DCOD6
:10001
:10002000DAC123C022C021C020C01FCO1ECO1DCO15
:100030001CC01BC011241FBECFEFD4EODEBFCDEESC
+1000400013E0A0EOB1EOECE 1F6E002C005900D8213
6 1 107D9F7: 1C01D9286
11 B207E1F7ASD1DIC2CACE
+10009000CF93DFI3ECOL8881882329F02196FODF4C CopY,
:1000A00089918111FCCEDF21CED1089584B182684D Paste
i1 'B1826187B98AB1 1FF Delete
:1000G0008ATFS 4598751857 DETB98AB1 SETASABIES Select All
+ 1885985518: 15C Begin/End Select
s :1000E000 0E08081,
16  :1000FO0DEBE6FOE0808184608083ECEGFOEDS081D4 Style token r
7  [HEE 0E080818061 Remave style v
+10011000ECETFOEO8081 1,
+100120000895EEEEFOEQ808181608083E1EEFOED10 Plugin commands 4
+10013000801
+10014000820010928500102284000895ECESFOEOSE. Cooolciscarch
+100150009081957F2083ECETEOE02081907F9083EE UPPERCASE
e - aE lowercase
4 :10017000ECE7FOE0B08L! FOE0808151
:100180008068808380818064808 380818 6FDFDCE4C Toggle Single Line Comment
& :1001900087EE93E00197F1F700C0000093E020E0C4 Block Comment
7  [HEn FOEQA9ETBE0E08081 Block Uncomment
:1001500080818 6FDFDCFSC21280F311D9150A9E7CC
:1001C0O00EAETFOEOB0818F 1E1 Hide Lines
:1001 136858
:1001E 187021

Figure 20: Copy update *.hex file
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8.4 Update Procedure

* Paste the text/firmware into your ZOC or Tera Term terminal.

- -
#% Z0C/Pro 5.12 [Standard.zoc] (im Vorabtest) (==l X"
Datei Bearbeiten Anzeige Log Transfer Skript Optionen Hilfe
H-EE DL 3¢ N-EU-ifkiton|itcn @
9 SMONI @ SXRAT 7.7 @ scig_caim Bd3 o s nd 0 SCFG @ CFUN 1300Data @ SISK.CMWS00 o SISW1300 @ SISC @ SISO @ SICA
 SOCKET o CEDRX 655 o CEDRX81 o 0 a(CPSMS_10s 6min @ al'sind @ atecerege4
ILGA DevKit Bootloader: v1.0.0
ILGA DevKit Bootloader: Programming mode
LGA DevKit Bootloader: Ready for receiving application .hex file
Datei
Bearbeiten » |[& Fensterinhalt kopieren Strg+Einfg
A ,
. nzeige i cinioen Umschalt+Einfg
°9 Einfiigen ohne Zeilenwechsel Alt+Einfg
Trans igen als Zitat Alt+Q
Sk * % Einfugen als CIS-Zitat AltsUmschalt+Q
Optionen ,
Hilfe +| [ Zwischenablage editieren Alt
(4 Zwischenablage drucken Alt*
@ Uperblick Bearbeiten-Funktionen (Hilfethema)
& 96008N1 V1220 | Zmodem 2062101006 000000 | 80@5 | 142824 | 010621 y
0 COM38 - Tera Term VT =8 %

File Edit Setup Control Wi

LGA DevKit Bootloader: vl

LGA Devkit Bootloader: Programming mode

LGA Deul(it Bootloader: Ready for receiving application _hex File

:1000000019€033C032C03D C259C2A5C22EC
:100010002CC0ZBCO2AC029C0268C027C026C =

:10002000DAC123C022C021C020C01FCOTEC.  ———————
:100030001CC01BC011241FBE CFEFD4EODEI \
:1000400013E0AOEOB 1 EOE CE 1 F6E002C0059(
:10005000A036B107DIF723E0AOE6BIEODT L
:10006000A037B207E1F7A5D1D7C2CACFBIE
:10007000G40088E08093C10086E0B093C2000
:10008000EOE CFOE0908195FFFD CFB093C60(
:10009000CF93DFIIE CO18B61882329F02196F
:1000A00089918111FCCFDF91CF91089584B1
:1000B00084B98751826167698A518CHABAB _

Cancel |

< [ 3

Figure 21: Paste update *.hex file

*  Now, you can view the update progress over the connected interface. Finally, the output
shows that the new firmware is booting up and displays the new firmware revision string.

... more lines in between...

LGA DevKit Bootloader: Press ON for Programming Mode
LGA DevKit Bootloader: booting firmware

TX DevKit A1
Firmware Version: 1.0.1

We recommend you to use the ZOC or Tera Term terminal and follow the instructions. With
other terminal programs \n \r or spaces during the update process might corrupt the firmware.

In that case you will see a CRC Error and need to repeat the update with the correct settings.
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9.1

Document Information

Revision History

Preceding document: "Cinterion® LGA DevKit User Guide" v03
New document: "Cinterion® LGA DevKit User Guide" v04

Page 28 of 40

Chapter

What is new

8

New chapter LGA DevKit Firmware Update.

Preceding document: "Cinterion® LGA DevKit User Guide" v02
New document: "Cinterion® LGA DevKit User Guide" v03

Chapter

What is new

6.1

Added note regarding additional pull up resistor on DSB Mini.

7.4

Added remark on ENS22 jumper settings required for firmware updates.

10

Added placement and schematics for LGA DevKit L.

Preceding document: "Cinterion® LGA DevKit User Guide" vO1
New document: "Cinterion® LGA DevKit User Guide" v02

Chapter

What is new

Throughout
document

Revised and updated document.

New document; "Cinterion® LGA DevKit User Guide" vO1

Chapter

What is new

Initial document setup.

9.2

Related Documents

[11 Hardware Interface Description for your Thales module
[2] AT Command Set for your Thales module
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9.3 Safety Precaution Notes

9.3

Safety Precaution Notes

The common safety precautions that apply to mobile phones must also be observed at all times
when using this LGA DevKit. Failure to comply with these precautions violates safety stan-
dards. Thales assumes no liability for customer’s failure to comply with these precautions.

The following is a non-extensive list of the mobile phone and LGA DevKit usage restrictions:

Pacemaker patients are advised to keep their hand-held mobile away from the pacemaker
while it is on.

Mobile phones must be switched off before boarding an aircraft.

Mobile phones may not be operated in the presence of flammable gases or fumes

Interference can occur if mobile phones are used close to TV sets, radios, computers or inad-
equately shielded equipment

& xS

Do not use your mobile while driving a vehicle

s0s

You should never rely solely upon any wireless device for essential communications, for exam-
ple for emergency calls

The power supply connected to the LGA DevKit shall be in compliance with the SELV require-
ments defined in EN 60950-1.

9.4

Regulatory Compliance Information

The Cinterion® LGA DevKit is intended for evaluation and development purposes only, and
should therefore only be used in a (laboratory) test environment. The device is not CE ap-
proved, and has not been authorized as required by the rules of the FCC. All persons handling
the Cinterion® LGA DevKit must be properly trained in electronics and observe good engineer-
ing practice standards.
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10 Appendix

10 Appendix

10.1 LGA DevKit SM

10.1.1 Placement

/ CON14

CON10 CON13 CON11 CONA

i

JP3

OE

o s

R0t 05

P7 o

..;E

O
e

LFCLAE
[
o
=
03

BEE:
133
[2 [z

Underside view

Figure 22: Top and underside placements (LGA DevKit SM)
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10.1 LGA DevKit SM

10.1.2 Schematics

ODULET US ‘ ‘ ‘
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USB_DN_LGA106/114 RF_OUT = HSIC_STRBINC ! g o GND
USB_DP_LGA120 @ GND/ANT_DRX H § z GND
5 USB_DN_LGA120 3F3 ANT_GPSINC - 12CLCKGBPIOS o GPIO4/FST_SHDN/NC \ [
HSIC_DATAINC ANT_GPS_PWRINC = 12CDATGPI10 8 GPIOS/LEDINC i
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vSIM GPIO7/PWM1INC CCIN © GPIOT1/NC , sz GND .
CCRST GPIOB/COUNTERING GPIO12INC | o
CCOLK HS SDIO1 GPIO13/NC I
| ccio 5|g cc2_vee GPIO14INC ' $28 1150 &b
CCIN GPIOTING CC2_RSTISPI_MISO o GPIOTSING 1 cont
GPIO12INC cc2_cLk = GPIO25INC i UFLR-SMT(01)
GPIO13INC CC2_I0/SPI_CLK @ ADC1NC I 045 g180F] |Oa4
-662-¥EE PAD216 GPIO14/INC SPIMOSI ' iy
—662-RSFISP_MISO % GPIO15/NC miC H 8¢ UFLR-SMT(O1)
—662-6HK- PAD247 GPIO25/NC = ON MICP1/SPI_CS2 |
-66246/SPI_CLK ADC1/NC o VDDLP g MICN1/SPI_CS1 |
SPIMOSI = NC/AUTO_ON 2 EPP1 '
4 VMIC EMG_RST o PN1 H
= | oN ° MICP1/SPI_CS2 V180VDIG 3 RSV/AGND/GND | GND
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10.1 LGA DevKit SM
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10.3 Errata/Troubleshooting

PCB22/23 with DSB-Mini as Expander Board - ON LED
With the LGA DevKit version B22/23 - built in smaller quantities - a current back feeding causes
a constantly glowing WHITE ON LED. There is no impact in functionality.

PCB B22 Module Rotation Detecting Limited

The LGA DevKit's PCB revision B22 - built in a smaller quantity - has a limited rotation detect-
ing. If the DevKit is powered by native USB and the module is inserted upside down, the error
detecting is limited and may allow drawing a limited current (max 20mA) into pad#11/212. The
module may get damaged. This limitation is fixed in B24.

PCB B22 Footprint Detection Limited

The LGA DevKit's PCB revision B22 - built in a smaller quantity - has a limited footprint detec-
tion. Modules with bold lettering "QUALCOMM" (e.g., EXS81) or wrongly positioned RohS sym-
bol (e.g., ELS61/81) on the module's underside, might be detected as a wrong footprint and will
therefore not be powered-up. This limitation has been improved in conjunction with the socket’s
module footprint.

PCB B22 Error LED/ TXDO LED
The LGA DevKit's PCB revision B22 has a softly glowing error LED. Also, when no module is
inserted the TXDO LED glows softly. This optical defect is fixed in B24.

PCB B22 Marking

With the LGA DevKit's PCB revision B22 the following markings are swapped:
* DAT and CLK at the GPIO pin headers

+ |013 and VDLP at the FREE GPIOS pin headers

RF Path Matching
The LGA DevKit socket characteristics were improved with regard to module supply path re-
sistance and RF characteristics. There is a smaller quantity built without these improvements.

Socket (old) Socket (new) Improved spring contacts
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The old LGA DevKit socket has a decreased RF matching that is improved with the new socket.
The below Figure 24 and Figure 25 shows measurements with the old LGA DevKit socket re-
garding the S11 DevKit's MAIN antenna module RF path as well as the S21 DevKit's MAIN an-
tenna RF path loss. Measurement results for the new LGA DevKit socket are shown above in
Section 4.11.
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Figure 24: S11 MAIN antenna input return loss transmit  Figure 25: S21 MAIN antenna insertion loss transmit
direction (with old socket) direction (with old socket)
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