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Notice

Some features of the product and its accessories described herein rely on the software installed,
capacities and settings of local network, and therefore may not be activated or may be limited by
local network operators or network service providers.

Thus, the descriptions herein may not exactly match the product or its accessories which you
purchase. Shanghai Mobiletek Communication Ltd reserves the right to change or modify any
information or specifications contained in this manual without prior notice and without any
liability.

Copyright

This document contains proprietary technical information which is the property of Shanghai
Mobiletek Communication Ltd. copying of this document and giving it to others and the using or
communication of the contents thereof, are forbidden without express authority. Offenders are
liable to the payment of damages. All rights reserved in the event of grant of patent or the
registration of a utility model or design. All specification supplied herein are subject to change
without notice at any time.

DISCLAIMER

ALL CONTENTS OF THIS MANUAL ARE PROVIDED “AS 1S”. EXCEPT AS REQUIRED
BY APPLICABLE LAWS, NO WARRANTIES OF ANY KIND, EITHER EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, ARE MADE IN
RELATION TO THE ACCURACY, RELIABILITY OR CONTENTS OF THIS MANUAL.

TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, IN NO EVENT SHALL
SHANGHAI MOBILETEK COMMUNICATION LTD BE LIABLE FOR ANY SPECIAL,
INCIDENTAL, INDIRECT, OR CONSEQUENTIAL DAMAGES, OR LOSS OF PROFITS,
BUSINESS, REVENUE, DATA, GOODWILL SAVINGS OR ANTICIPATED SAVINGS
REGARDLESS OF WHETHER SUCH LOSSES ARE FORSEEABLE OR NOT.
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Summary

This document is intended for products: L506 module EVB.

This document describes the hardware interface of the L506 module EVB, can help user to
quickly understand L506 EVB interface specifications, electrical and mechanical details, with the
help of this document users can use L506 module to design and set-up various types wireless
terminals.

Intended audience

This document applicable to:

Systems Design Engineer
Structural Engineer
Hardware Engineer
Software Engineer

Test Engineer

Introduction

This document contains 5 chapters, contents as below:

Chapter Content

1 Abstract Introduce L506 EVB basic technical SPEC.

2 Power Supply Introduce L506 EVB power for the module.

3 Key Description Introduce L506 EVB system control key

4 Application interface Introduce L506 module and L506 EVB application interface

5 Accessory and Assembly Introduce L506 EVB Accessory and assembly(hardware and software)

Copyright © Shanghai Mobiletek Communication Ltd 3




L506 EVB User Manual mbtle‘l'ek

—

Contents
N = S I A o 5
2 POWER SUPKPLY e 7
S KEY DESCRIPTION L.coiii e e e e e e e e 9
3.1 Power on/off and force USB download KEY ..........c.ccoiiiiiiiiiiiiiiee et 9
3.2 Watchdog enable and FAST_BOOT configuration ...........ccccooveiieiiiiiiie i 10
3.3 PCM. 12S Channel SWILCH ...uevieiiiceie ettt e be e e s b e sb s e e e sreas 11
4 APPLICATION INTERFACE ... oottt e e 12
O YN = I 11 (] @ =Tt I SRS 12
Y 1\ B OF-Y o I 101 (=] = el TSR 13
N I 01 (=] = (oY SRS 14
N 41 (=] 0] 0T T AL (=] = (TSR 15
Sy XU o [ o T a1 (= o =TT G 1 =1 TR 16
T I T TSR 17
4.7 USB AN0 The OTNEIS...cciiiiiiiii ittt ettt e e s et e e s s e e e s s eb b e e s s e bt e e s s sabe e e s sbbeessbraeessares 18
5 ACCESSORIES AND ASSEMBLY ..ouiiiiiie e 21
5.1 EVB ASSEMIDIY ..ot bbb bbb bbb b b eaeer s 21
5.2 EVB ACCESSOIY ...ttt ettt ettt b bt bt ab e e b e e b e e bt e be e ke e sb e s he e she e sbe e ebe e be e b e enreene e 21
SRR B V=T a1 a1y = || USRS 22
5.4 Dial CONFIGUIATION .....ciuiiiiiiiie et e e bt bbbt sbe bt sne b enes 26

Copyright © Shanghai Mobiletek Communication Ltd 4



L506 EVB User Manual ‘ MobileTek

—

1 Abstract

L506 Evaluation Board ( L506_EVB ) Is specially designed for developing L506 module, To
help developers to develop, debug, test L506 series 4 g LTE module. Below and mark shows L506 the
main functions of the development board. In this article, we will in the subsequent chapters on the

function of each part is described.
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Figure 1: L506 EVB global graph

The above picture marked number corresponding description:

1. COEX UART and force USB download and FAST_BOOT configuration multiplex test
point.

2. The power switch. This switch can switch the corresponding power input way, Choose an external

power adapter or direct bonding wire by external input 3.8 V dc power supply.

Copyright © Shanghai Mobiletek Communication Ltd 5
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3. For the system default print serial output information, The two test points for direct output m
odule (TTL) without conversion.
4. A serial port module power supply switch. Through this switch, users can choose is direct hardware

control switch power supply or software to control the serial port.

Copyright © Shanghai Mobiletek Communication Ltd 6
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2 Power Supply

L506 development board provides two methods for power supply: External DC 5 V adapter and 3.8
V DC power supply directly. Through an external DC 5 V adapter power supply, the power supply voltage
regulator on the development board piece of power supply will be converted to about 3.8 V, power supply
for the module. This two ways can pass SW_5V switch to switch. If the battery welding plate through the
welding line. Direct use of batteries, please will switch to BAT_IN file; When the system power supply

power indicator light (leds) near the power supply switch will light up. As shown in the figure below:

Figure 2: L506 development board power in Status (orange Power LED Light up)

Copyright © Shanghai Mobiletek Communication Ltd 7
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Figure 3: L506 development board DC input voltage stabilizer
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3 Key Description

L506 development board with a total of six top pressure switch and 11 dial switch. Six top
pressure for short press trigger control, 11 dial switch (single pole double throw) for the long time state
toggle switch. The corresponding function on the L506 development board has a corresponding printing

information, the function of the specific instructions are as follows:

3.1 Power on/off and force USB download key

When power supply for the EVB, the power indicator will light up. The lower left corner of the
power button on the board, long press 8 seconds, can open the module. At the same time, if press the
reset button for more than 1 seconds, then restart the module.

If you need the system software via USB download system program, need to click this button for 5

seconds above, make the system into force the USB download mode.

Figure 4: Power on/off reset and force USB download key

Copyright © Shanghai Mobiletek Communication Ltd 9
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3.2 Watchdog enable and FAST_BOOT configuration

Watchdog enable pin (WDOG_DISABLE/FAST_BOOT1) is the system watchdog
control, and it's also multiplex used for Fast bootl. FAST _BOOT to configure the
system boot configuration register. Watchdog and FAST_BOOT keys should be used to
select the startup mode of the system.

Figure 5: Watchdog/FAST_BOOT Configuration key

BOOT CONFIGURATION TABLE

BOOT_CONFIG[3:1] BOOT OPTIONS

0b000 NAND-= USB

0b001 Only USB

Note: Default boot config (0b000) is NAND

Copyright © Shanghai Mobiletek Communication Ltd 10
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3.3 PCM, 12S Channel Switch

L506 Module Support PCM and 12S(Multiplex)port, Therefore, on the EVB, In PCM mode
need to all of switch (single pole double throw switch) dial to PCM file, If want to modulation 12S channel
will need to switch to the I2S file. The printing information on the location development board has the

express.

UNIRUL FUK|

145 FUKI

Figure 6: PCM/I2S channel Switch key

Note: The PCM/I2S and PCM/I2S control port need Switch at the same time when you
tune corresponding function. L506 support the PCM interface by default

Copyright © Shanghai Mobiletek Communication Ltd 11
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4 Application interface

4.1 UART Interface

L506 module UART interface is used for host and the L506 interaction. All of the interaction between
the host and the module through the UART port, use AT commands to control module. L506 EVB has two
sets of DB9 COM port, the signal pin keep the same with the L506 module. Which as the main serial
RS232 serial interface can support a full 9 line.  Another interface as the Debug port (when using debug
port will need to switch to the Debug file switch), only for debugging. On the board, through a serial port
level conversion chip SP3238, L506 COMS1.8 V level on the module converts standard RS232 level.
User can use the corresponding L506 accessories DB9 connect the PC or the other host, for the L506 AT
commands communication. Master serial port (temporarily not opened the functions) support hardware
flow control for the AT command, data transmission, software upgrades, etc. The Debug port is mainly
used for calibration RF radio frequency communication.

Note: About the serial port baud rate associated Settings, please refer to L506 software

user manual.

Copyright © Shanghai Mobiletek Communication Ltd 12
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Figure7: L506 RS232 (DB9) Port
Note: UARTL1 is the host and L506 AT command port, UART2 is L506 module default
system debug log out port, when you use the UART2 debug port, please switch the dial
the switch (debug mode switch) to debug mode channel. At this part please refer to the
chapter 1 Abstract. And also if you needn’'t the RS232 Stand, the correspond 1.8V TTL is
on the EVB board (silk print mark TX and RX, detail please refer to the chapter 1
Abstract).

4.2 SIM Card Interface

L506 support one dual voltage(1.8V/2.95V) SIM interface, but for the convenience of users, we have
provided two SIM holder interface. it's standard SIM card slot and Micro SIM card slot. Each SIM slot

automatic identification (correspond change the SIM support voltage) show as below figure:

Copyright © Shanghai Mobiletek Communication Ltd 13
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Figure 9: Micro SIM Slot
Note: Because L506 only support one SIM card port, so can’t assemble two SIM card

at the same time in your applications.

4.3 TF interface

L506 support a hot plug TF card port, the max storage can support to 32G.

Copyright © Shanghai Mobiletek Communication Ltd 14
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Figure 10: TF Card Slot

4.4 Antenna interface

Antenna interface is located in the switch board, and the switch board assemble on the EVB with
board to board connector, load on the EVB board module, L506 provide three antenna interface, One
circuit as the main antenna ports, connect directly to the antenna can use wireless capabilities, one
antenna ports as reserved the diversity antenna ports, the third for the GPS antenna interface. RF
antenna interface from the bonding pad, through the cable lines to connect to external antenna. As

shown in the figure below:

Copyright © Shanghai Mobiletek Communication Ltd 15
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Figure 11: EVB and the assembled ANT location

45 Audio interface (TBD)

L506 module support one PCM port, and the codec solution is NAU8814, so all of
the audio interface based on the codec chip. About the NAU8814 function show as below

Copyright © Shanghai Mobiletek Communication Ltd 16
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So base on this codec solution there are a pair differential =MIC, a pair differential
Speaker out.(detail please refer to the NAU8814 datasheet)

ves
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Note: Audio system is a very complicate system, it contains many factors, such as the
sound chamber structure. Because in our EVB there is no sound chamber, so it only make

sure the function is OK or not.

4.6 LED

Sits in the left side of the development board has seven lights, used to indicate different functional

parts. The definition of each lamp such as table 1:

Copyright © Shanghai Mobiletek Communication Ltd 17
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Item Name Descriptions
1# GPIO_49 Open GPIO define by user
2# NET_LIGHT Module net status LED
3# SPI_MOSI_BLSP2 | SPI/GPIO Multiplex port
4# SPI_MISO_BLSP2 | SPI/GPIO Multiplex port
5# SPI_CLK_BLSP2 | SPI/GPIO Multiplex port
6# ISINK GPIO control external power for current sink
T# STATUS Module status identify LED
Table 1

Figure 12: Module control LED

Note: Each lamp and toggle switch configuration and query., please refer to document

the L506 software manual.

4.7 USB and the others

Beside the right battery development board solder set a micro USB connector, it used for download

and force USB download.

Figure 13: USB interface

Copyright © Shanghai Mobiletek Communication Ltd 18
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Development board reserved 1 groups of external connection pin interface, used for debugging the
peripheral devices and production test purpose. The corresponding interface definition and physical

objects as shown in the figure below:

1 VPH_PWR 30 COEX3
2 VPH_PWR 29 GND
28
3 VPH_PWR %:I EX_UART_RX/FORCE_USB
4 GND COEX_UART_TA/BOOT_CON
5 NC 26 GND
6 NC 25 MPPB_ADC2
7 5IM_detect 24 MPP4_ADC1
8 GND 23 NC
g SIM_POWER 22 NC
10 SIM_RESET 21 NC
11 SIM_CLOCK 20 PMD_RESIN_M
12 SIM_DATA 19 PHONE_ON_N
13 GND 18 GND
14 ANT_SWITCH1 17 ISINK
15 ANT_SWITCHD 16 STATUS

Figure 14: For Test Module Main Interface
In addition, for the convenience of users, we also can all use the module to the interface of the derivation,
using 2.54 mm spacing standard dupont line can be connected. Interface is located in the development
board above the upper right corner, specific interface function as shown in the figure below:

000950 [0 Fooon}ifd é_

DOOOO {_OOUOIJGDQ%\LQ“

Flgure 15: Function interface

Copyright © Shanghai Mobiletek Communication Ltd 19



L506 EVB User Manual

mblle"l'ek

e —

UART
2LED_RED |4 UART_RX |6 UART_CTS_N | 8 UART_RTS_N | 10 GND
1
UART_DTR | 3UART_TX |5 UART_DCD 7 UART_RI 9 VPH_PWR
Keypad
9 KBR4 7 KBR3 5 KBR2 3 KBR1 1 KBRO
10 KBC4 8 KBC3 6 KBC2 4 KBC1 2 KBCO
SPI/PCM
2 4 6 8
SPI_CLK_BL | SPI_MISO_B | SPI_MOSI_BLS | SPI_CS_N_BLS
SP2 LSP2 P2 P2 10 GND
1 PCM_CLK | 3 PCM_IN 5 PCM_OUT 7 PCM_SYNC 9 VPH_PWR
Audio
2 10
EAR_OUT_N | 4 EAR_ OUT_P |6 GND 8 SPK_OUT_P1 SPK_OUT_N1
1 MIC1_P 3 MIC1_N 5 GND 7 MIC1_IN_P 9 MIC1_IN_M
Table 2

Note: the above figure and above table are the corresponding relations between form and

practice.

Copyright © Shanghai Mobiletek Communication Ltd
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5 Accessories and Assembly

5.1 EVB Assembly

EVB board parts altogether consists of four parts: 1) the EVB board substrate, 2) module board,
3) module loading board connection EVB board substrate connection column and nuts, 4) EVB

board pillar base plate and screw

G \ih. (
1SN LS0B

L506 module and loading board EVB

S

column and nut Pillar and the screw

Figure 16: EVB Assemble

5.2 EVB Accessory

L506 development board will provide the corresponding accessories, when unpacking the case, please
check the accessories are complete. Under normal circumstances, A complete set of equipment should
include power adapter (A) DC power supply line, Micro USB cable (B), (C) rod antenna, (D) RF cable line.

As shown in the figure below:

Copyright © Shanghai Mobiletek Communication Ltd 21
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Figure 17: Accessories and the connection diagram

5.3 Driver install

Unzip file: QUD.WIN.1.1 Installer_10037.3.zip and click setup.exe to install driver

Copyright © Shanghai Mobiletek Communication Ltd 22
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‘_ﬁ! Qualcomm USE Drivers For Windows - InstallShield Wizard | = P |

Qualcomm USE Drive ivers For Windows - InstallShield Wizard & ! J

Setup Type
Select the zetup type that best suits your needs.

Pleze choose between whwWaM[MDISE 20] and
ETHERMET[MDIS 5.1] Drivers.

— o

=

e T
i'_l S -DHCP i not used to get IF'.-’-'-.ddressd_Ffj

& ETH'E'FWﬁ-ErH'EF'“ m‘used'ttn‘fﬂp_.ﬁ.ddress

~

|riztallS hield

[ < Back ]L Ne:-:t>_‘[ Cancel ]

Select “WWAN-DHCP is not used to get IPAddress” , then Next

1

3] Qualcomm USE Drivers For Windows - InstallShield Wizard [==]

License Agreement

Please read the following license agreement carefully.

QUALCOMM Incorporated <
Software License

m

IMPORTANT: PLEASE READ CAREFULLY

The QUALCOMM Incorporated software product, which you are about to
mstall mcluding any online or electronic documentation (collectively, the
"S|::~fh.‘im.-rle"]I= is subject to the t temls and conditions of the existing License 5

@_I a::cept the terms in the license agreement}

(=L dcn niot accept the terms n the i icense agreement

Installshield

| <Back || mext> || cancel |

Select “I accept the terms in the license agreement” , then Next
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1

ﬁ‘ Qualcormm USE Drivers For Windows - InstallShield Wizard @

Ready to Install the Program
The wizard is ready to begin installation.

Click Install to begin the installation.

If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard.

Installshield

<Back || Instal || cancel |

ﬁ‘ Qualcormm USB Drivers For Windows - InstallShield Wizard El = @

Installing Qualcomm USB Drivers For Windows ‘
The program features you selected are being installed.

Please wait while the InstallShield Wizard installs Qualcomm USE Drivers For
Windows, This may take several minutes,

Status:

Installshield

Copyright © Shanghai Mobiletek Communication Ltd 24
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Windows Security @
Would you like to install this device software?

Marme: Qualcomm Incorporated Universal Serial B...

Publisher: QUALCOMPM Incorporated
F i

@ Alwa}rstrust su:uftwarefru:um"QUALCGMM -1 Install H Don't Install
. Incorporated”. p S L

e S—

';if' You should only install driver software from publishers you trust. How can I decide which
device software is safe to install?

Check “Always trust software from “QUALCOMM” Incorporated” , then Install

Power on the L506 module and connect USB cable, Drivers have been installed

successfully if the Device Manager panel display the following:

A Computer Management ===
File Action View Heip
e il )
;é' Computer Management (Local|| -2 gq-PC Actions
4 [}} System Tools b 3: Batteries T — .
> C*—) Task Scheduler > 14 Computer i
> @ Event Viewer o Disk drives More Actions
» gl Shared Folders - B Display adapters
- &% Local Users and Groups s I—Lﬁl DYD/CD-ROM drives
> @j Performance >-9§ Human Interface Devices
= Device Manager - g IDE ATAJATAPI controllers
4 2= Storage b == Keyboards
=f Disk Management [ --ﬂ Mice and other pointing devices

4 Services and Applications

: gg Qualcomm HS-USE Modem 9091

& Netwo;k.adagters I

LY Intel(R) PRO/1000-MT D-esktop.&da_pter
Qualcomm HS5-USE WWAN Adaptergﬂgl
- ﬂ;Otherd’evrces — —_

a ? Ports (COM & LPT) -

>

1

- ? CIuaIcomm HS-USE Diagnostics 9091 (COM4J

> D Pracessors I B

»-# Sound, video and game controllers

b M| Systemn devices

a- U Universal Serial Bus controllers

(- i Intel(R) 82801FB/FBM-USB2 Enhanced Host Controller - 265C
i Qualcomm USB Composite Device 9091

a Standard'Op’Em—tCD USB-Host Controller

_ ..i USE Root Hub

...... ‘i@ USB Root Hub

] T | »
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5.4 Dial configuration

Please refer to the following steps to complete third dial-up configuration.
The testing card is china mobile SIM

1. Open win->Computer(right click) ->Properties->Device Manager
A Computer Management EI@

File Action View Help

=700 HE & @ %S

A Computer Management (Local | a2 qq-PC Actions
a m System Tools % Batteries Device Manager -
> @ Task Scheduler > {8 Computer
- 2] Event Viewer b -+ Disk drives More Actions ¢
» gl Shared Folders b & Display adapters
+ % Local Users and Groups b - DVD/CD-ROM drives
> .'\ééj] Performance b L’QT‘, Human Interface Devices
= Device Manager b g IDE ATASATAPI controllers
4 =5 Storage .S Keyboards
=¢ Disk Management b }3 Mice and other pointing devices
T Services and Applications Au;_.l Modems
] Qualcomm HS-USB Moglens0001 .\
a ¥ Network adapters Update Driver Software...

¥ Intel(R) PRO/L000 MT Dy Disable
«EF Qualcomm HS-USB WW Uninstall
) Other devices

‘..";7 Ports (COM 8L LPT) Scan for hardware changes
¢ 1.7 Qualcomm HS-USB Diag —
> n Processors roperties

» % Sound, video and game controllers

> {8 System devices

4. ¥ Universal Serial Bus controllers

: ¥ Intel(R) 82801FB/FBM USB2 Enhanced Host Controller - 265C
¥ Qualcomm USE Composite Device 9091

¢ Standard OpenHCD USB Host Controller

¢ USB RootHub

‘.. § USE Root Hub

4 L 2

Opens property sheet for the current selection.

2.0n Advance TAB, type AT+CGDCONT=L"IP”,"CMNET” and save it
NOTES:

The third argument for APN, defined by operators.

China unicom 2g network: uninet

China unicom 3g network: 3gnet

China mobile: cmnet or cmwap

Copyright © Shanghai Mobiletek Communication Ltd 26




L506 EVB User Manual

‘MoblleTek

P ——

Qualcomm H5-USE Moderm 9091 Properties

AT-CGOCONT=1,"IP" "CMNET"

Inttialization commands may lead to the exposure of
sensitive information in the modem log. Consult your
modem’s instruction manual for more details.

[ Advanced Port Settings... ]

[l[hange Default Preferences. J

Driver | Details | Power Management |
General | Modem I Diagnostics Advanced
Extra Settings

3. Open Network and Sharing Center, then set up a new connection or network

Copyright © Shanghai Mobiletek Communication Ltd
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OOVHF + Control Panel » MNetwork and Internet » Network and Sharing Center - ‘ +3 | | Search Control Panel R ‘
Control Panel Home . . . . . @
View your basic network information and set up connections
Change adapter settings M‘ . See full map
. ! i
Change advanced sharing
settings .@ QQ-PC Metwork Internet
(This computer)
View your active networks Connect or disconnect
Access type: Internet
Network P .
HomeGroup: Joined
Home network X X
Connections: [ Local Area Connection
Change your nstwe
Set up a new connection or network
Set up a wireless, broadband, dial-up.afl hoc, or VPN connection; or set up a router or access point.
'5. Connect to a network
Connect or reconnect to a wireless, wired, dial-up, or VPN network connection,
ﬂ Choose homegroup and sharing options
Access files and printers located on other network computers, or change sharing settings.
@ Troubleshoot problems
EEEkY Diagnose and repair network problems, or get troubleshooting information,
HemeGroup
Internet Options
Windows Firewall

Choose a connection option

Connect to the Internet
Set up a wireless, broadband, or dial-up connection to the Internet.

" | Set up a new network
ugg, Configured new router or access point,

Connect to a workplace
Set upa dial-up or VPN connection to your workplace.

Set up 2 dial-up connection

Connect to the Internet using a dial-up connection,

I MNext I[ Cancel

Copyright © Shanghai Mobiletek Communication Ltd 28
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(=] @ (=]
@ |=| Create a Dial-up Connection

Type the information from your Internet service provider (ISF)

Dial-up phone number: et

Dialing Rules

User name: crmnet

Passwaord: cmnet

[¥] Show characters
[T Remember this password

Connection name: Dial-up Cu:unnectinr1|

r@' [7] Allow other people to use this connection

This option allows anyone with access to this computer to use this connection.

Idon't have an ISP

Type Dial-up phone number, User name, Password, then Connect

NOTES:

*99***1# cmnet cmnet just for china mobile
Please consult the operators to obtain information before connect

_ s N YV o] = ==

\ ) [I=| Create a Dial-up Connection
o °

Connecting to Dial-up Connection...

Dialing *99***1#..,

| Skip | [ Cancel
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(o] & |m=d
(\:;J || Create a Dial-up Connection
Connecting to Dial-up Connection...
.I II q
Registering your computer on the network...
[ Skip f [ Cancel ]
el

&) u;:] Create a Dial-up Connection

Testing your Internet connection...

[ Skip ][ Cancel

Copyright © Shanghai Mobiletek Communication Ltd 30
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@ || Create a Dial-up Connection

You are connected to the Internet

I
©
£3

< Browse the Internet now

To connect to the Internet next time, left-click the network icon in
the taskbar and click the connection you just created.

Cloze

Connected to the network successfully

Copyright © Shanghai Mobiletek Communication Ltd
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