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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 IS’. EXCEPT AS REQUIRED BY
APPLICABLE LAWS, NO WARRANTIES OF ANY KIND, EITHER EXPRESS OR IMPLIED,
INCLUDINGBUT 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 MOBILETEKCOMMUNICATION 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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Version History

Date Version Modify records Author

2017-01-12 V1.0 Initial version Rongchun.Dong
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1. Summary of command

Terms and Abbreviations

Table 1-1 Abbreviation

Copyright © Shanghai Mobiletek Communication Ltd 5
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2. Introduction

L306 Mini PCle is a small UMTS/HSPA+ module, with stable and reliable performance. It supports
UMTS/HSDPA/HSUPA900(850)/2100(1900) and can be completely compatible with existing

GSM/GPRS/EDGE networks.

2.1 Hardware Diagram

Main Antenna  pMIMo

NZN

Module

DCDC

GND' | sircuit LSE | USIM | PERST# | WAKE® W DISABLE# | LED WWANE

h L J L 4 A 2 L J

MINI PCle Interface

Figure 2-1 L306 Mini PCle functional architecture

2.2 Main features

® Processor

Copyright © Shanghai Mobiletek Communication Ltd 6
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MT6280

® L[ 306 Mini PCle series frequency bands

(1)L306E(A)/L306ME(A)/L306HE(A) Mini PCle support different Version of HSPA , Please Reference

Table 6-4 Data link.

2.3 Specifications

® Supply Voltage Range: 3.0~3.6V (type3.3V)
® Dimensions: 51mm * 31mm * 5.43mm

® Package: 52-pin Mini PCle

® Operation Temperature Range: -40°C~+85C

® Storage Temperature Range: -45°C~+90C

Copyright © Shanghai Mobiletek Communication Ltd 7
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2.4 Interfaces

® SIM: Support 1.8V/3V

® UART: High speed UART

® USB2.0: High Speed ,480Mbps

® PCM: Digital audio interface(optional)
® |IC(optional)

® Analog voice interface(default)

® Network indicator interface

Copyright © Shanghai Mobiletek Communication Ltd 8
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3. Package Information

3.1 Pin Configuration

The pin order of the L306 Mini PCle interface is shown in Figure 3-1.

Olopo  o0olO O O

O o

P BUT

(000 | o [||]]D][|]D]D][I][I]][I] D]D][I]]D|

| I
PIN 1 PIN 51 PIN 52 PIN 2

Figure 3-1 L306 Mini PCle Pin Configuration

3.2 Pin definition

L306 Mini PCle has 52 pins, the specific interface functions are as follows.

Copyright © Shanghai Mobiletek Communication Ltd 9



L306 Mini PCle User Manual

Table 3-1 Standard Mini PCle Pin description(no codec)

Copyright © Shanghai Mobiletek Communication Ltd
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Table 3-2 Mini PCle with integrated codec Pin description
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Table 3-3 Pin type description

3.3 Package Information

The module size information is shown in figure 3-2.

Copyright © Shanghai Mobiletek Communication Ltd 15
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Figure 3-2 Module Size

The connector on the user board uses the standard 52Pin Mini PCI Express connector. Molex

67910-0002 series connectors are recommended, as shown in figure 3-3.

Copyright © Shanghai Mobiletek Communication Ltd
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Figure 3-3 Mini PCle connector
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4. Interface Circuit Design

4.1 Power Section

4.1.1 Power Supply

V_MAIN is the main power supply of the module, and the input voltage range is 3.0V to 3.6V. The
recommended voltage is 3.3V. Because the module transmit burst may cause voltage drops, the
highest peak will reach 2A. A large capacitor voltage is recommended to use near V_MAIN pins, and
the capacitor's value is the bigger the better. In order to improve the continued flow of large current, it
is recommended to use a low-impedance tantalum 470uF or larger. During layout, the capacitors are

close to the V_MAIN pins.

V_MAIN

LiE 4

P

A
Power A70uF == .?uF_l_ _|_1 00nF Mini

PCle

Figure 4-1 Power Supply circuit

(@ )

Notes: According to the environment, please select capacitor as large value as possible; and

add 100pF, 33pF capacitors if requiring.

(I S

Copyright © Shanghai Mobiletek Communication Ltd 18
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4.1.2 Power pin description

The Ground of power and signal need to be GND signal connection. Incomplete connection of the

GND signal may affect the performance of the product.

4.2 USIM Interface

4.2.1 Pin Description

L306 Mini PCle is able to automatically detect 3.0V and 1.8V USIM card. USIM card interface signal

as shown in table 4-1.

Table 4-1 (U)SIM Pin Description

4.2.2 USIM application

In order to meet the requirements of 3GPP TS 51.010-1 protocol and EMC certification, the proposed
USIM card is arranged near the position module USIM card interface, and avoid to layout too long
resulting in serious waveform distortion, affecting the signal integrity. UIM_CLK and UIM_DATA

signals are recommended to be protected. Between GND and UIM_PWR in parallel with a 1uF and

Copyright © Shanghai Mobiletek Communication Ltd 19
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33pF capacitors, that can filter out the interference of radio frequency signals.

UIM DATA > 1/0
USTM_CLK CLK
— VPP
UTM_RESET | RST
GND
UIM_PWR | Vee
] O ]
W ] w
Ll Ll Ll ;
GND
y 3 3 4

1uF 33pF

Figure 4-2 (U)SIM Circuit

4.3 USB Interface

The USB interface of the module conforms to the USB2.0 specification and electrical characteristics.
Support the low-speed, full-speed and high-speed three operating modes. The data exchange

between the main processor (AP) and the module is mainly completed through the USB interface.

USB bus is mainly used for data transmission, software upgrade, module program testing. Working in
the USB mode of the high-speed line, if you need ESD design, ESD protection devices must meet the
junction capacitance value of <3pf, otherwise the larger junction capacitance will cause waveform
distortion, and affect the bus communication. The differential impedance of differential data lines
should be controlled at 90ohm +10%, and lines should be protected up and down, and can’t be

crossed with other lines. USB connection circuit is as follows.

Copyright © Shanghai Mobiletek Communication Ltd 20
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Figure 4-3 USB Circuit

4.4 UART Interface

4.4.1 Pin Description

The module L306 Mini PCle provides one UART serial communication interface. The UART can be
debug port and also can be as complete non-synchronous communication interface, supporting
standard modem handshake signal control and in compliance with the RS-232 interface protocol,
also supporting 4-wire serial bus interface or 2-wire serial bus interface mode. The module can

communicate by AT commands or UART interfaces.

The UART port supports programmable data width, stop bits, and parity bits, with separate TX and Rx
FIFOs (512 bytes each). The max baud rate of normal application of UART (non-Bluetooth) is

115200bps. The default baud rate is 115200bps.

Table 4-2 UART Pin Description

Copyright © Shanghai Mobiletek Communication Ltd 21
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4.4.2 UART application

UART can be used for software debugging process. We suggest that the users retain this interface

and set aside the test point.

If used in communication between the module and application processor, and the level is 1.8V, the
connection mode is shown in Figure 4-4 and figure 4-5. You can use the complete RS232 mode, 4
wires or 2 wires mode connection. Module interface level is 1.8V. If the AP interface level does not

match, you must increase the level conversion circuit.

Copyright © Shanghai Mobiletek Communication Ltd 22
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RXD e TXD
TXD » BRXD
RTS | RTS
L306 AP
CTS » CTS
GND [« » GND

Figure 4-4 Connect to AP method(4lines)

(DCE AP
Sofet (D oA N[> Serial Port
' TXD1( TXD ]

RXD1 RXD
RTS1 RTS
CTS1 CTS
DTR1 DTR
DCDA DCD
RING1 RING
GND GND

Figure 4-5 Connect to AP method

Copyright © Shanghai Mobiletek Communication Ltd 23
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Notes: If you use the serial port communication, USB DM, DP reserved test points

respectively in order to download software.
Serial communication, the module can enter the sleep; USB communication, the

module can't enter the sleep, and unplugging the module for USB can enter the sleep.

4.5 Hardware PERST#

4.5.1 Pin Description

Module twenty-second pin is the hardware reset input. The module will power off when it receives a
20ms low level signal. The system has an internal pull up, and the typical value is 1.8V, and do not

need to pull up externally.

4.5.2 PERST# application

The design circuit for PERST# can be seen in Figure 4-6.

L \ PERST#

Module

Copyright © Shanghai Mobiletek Communication Ltd 24
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Figure 4-6 PERST# recommended circuit

4.6 LED _WWAN# Interface

4.6.1 Pin Description

The LED_WWAN# signal of the module is used to control the LED and can be used to indicate the
network connection status. The LED blinks in different modes, indicating different network states. The
pin can be directly connected to the cathode of the LED, the external access V_MAIN can directly

drive the LED, and you can change the resistance in series LED lights to adjust the LED brightness.

4.5.2 LED_WWAN# application

The design circuit for LED_WWAN# can be seen in Figure 4-7. Table 4-3 shows the LED status.

W MATN
mModule T

LED WWANE H —3

Figure 4-7 LED_WW AN# circuit

Table 4-3 LED Status

Copyright © Shanghai Mobiletek Communication Ltd 25
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4.7 W_DISABLE# Interface

The W_DISABLE # signal is a RF enable switch for entering flight mode and normal mode. As shown

in Table 4-4.

Table 4-4 W_DISABLE# Status

4.8 WAKE# Interface

WAKE# can be used as wake-up signal for the module, as shown in Figure 4-8.

_l—li;’—u WAKE#
i -

Module

Figure 4-8 WAKE# recommended circuit

4.9 Audio Section

L306 Mini PCle supports one audio input and output, which can meet different audio demands. The
audio must take the differential layout and must be protected by GND around it. The audio layout

should be not parallel to other layout of power or high speed routes.

Copyright © Shanghai Mobiletek Communication Ltd 26
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4.9.1 Audio input

The module provides one MIC input, as shown in figure 4-9.

% —— Close to MIC
ESD N
33pF
A < ] Mic P
Bead
1
2 __4
100pF
[~ <] mic_N
Bead

%ESD -
33pF

Figure 4-9 Mic circuit

4.9.2 Audio output

Module provides one SPK output, can be directly driven 8Q, 0.8W speaker, as shown in figure 4-10.

Copyright © Shanghai Mobiletek Communication Ltd 27
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% —— Close to SPK
ESD S
33pF
._,[;;] <] SPK OUT P
Bead
1
2 -
100pF
[~~~ 4 SPK_OUT N
Bead
Sl
33pF

Figure 4-10 SPK circuit

Copyright © Shanghai Mobiletek Communication Ltd 28
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5. Electrical characteristics

5.1 Electrical characteristics

Table 5-1 Electrical characteristics

(@

Notes: The over-low voltage can’t power on the module; Over-high voltage may be danger

to damage the module.
Using the DCDC supply, please ensure the capacity of DCDC over 2.0A. We don’t

suggest the LDO as the power supplier.

@

5.2 Temperature characteristic

Table 5-2 Temperature characteristic

o

Copyright © Shanghai Mobiletek Communication Ltd 2



L306 Mini PCle User Manual fmobiteTek

—

Q )

Note: When the temperature is over the range, the RF performance may be dropped. It also

may cause power down or restart problem.

5.3 Absolute Maximum Power

Table 5-3 Absolute maximum power rating

5.4 Recommended operating conditions

Table 5-4 Recommended operating range

5.5 Power consumption

Table 5-5 Power Consumption

Copyright © Shanghai Mobiletek Communication Ltd 30
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5.6 Digital Interface Characteristics

Table 5-6 Digital 10 Voltage

[y

Copyright © Shanghai Mobiletek Communication Ltd 3
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Note: Suit to GPIO, UART interfaces.

(c]

5.7 ESD

Because there is no special protection against electrostatic discharge in the module, it is necessary to
pay attention to the protection of electrostatic protection in the production, assembly and operation

module. The performance parameters of the module test are as follows.
ESD parameter (Tem: 25C, humidity: 45%) .

Table 5-7 ESD Performance

Enhanced ESD performance method:

1. USB, UART and other plug connection need to add ESD devices, the other from the outside of

the machine out of the control line also need to add ESD devices;

2. SIM card, users will get inserted t-card touch the place also need to add ESD device;

3. External antenna, please add ESD device, ESD C<0.5pF.

Copyright © Shanghai Mobiletek Communication Ltd 32
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Notes: For ESD protect, please add ESD methods according to upper ways.

High speed circuits like USB, TF and SIM card should be added ESD with low
capacity value.
ESD components include varistors and TVS. For better performance, please use

TVS.

Copyright © Shanghai Mobiletek Communication Ltd 33
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6. RF Features

6.1 Frequency Band

L306 Mini PCle supports GSM Band 2/3/5/8 and WCDMA Band1(2)/Band8(5).

Table 6-1 Frequency Bands

Copyright © Shanghai Mobiletek Communication Ltd 34
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Table 6-3 Receive sensitivity

6.2 Data link

L306 Mini PCle supports GPRS/EDGE CLASS12 and HSDPA/HSDPA R8. The actual application

depends on the local network operator.

Table 6-4 Data Link

Copyright © Shanghai Mobiletek Communication Ltd
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6.3 Antenna Design

The access part of the RF antenna of this product supports the PAD form. The connection between
the module and the main board antenna interface is required to be welded and connected through a

microstrip line or a strip line.

Antenna efficiency

The ratio is recommended to be controlled over 40%(-4dB).

S11 or VSWR

The recommended value for S11 is less than -10dB.

Polarization

Linear polarization is recommended.

Radiation pattern

The radiation pattern refers to the intensity of the electromagnetic field while the antenna is in every
direction of the far field. Dipole antenna is perfect as the terminal antenna. For built-in antenna, it is

recommended to use PIFA or IFA antennas.

Antenna dimension: 6mm*10mm*100mm (H*W*L).

(o)}

Copyright © Shanghai Mobiletek Communication Ltd 3
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Antenna radiation direction: omnidirectional.

TRPITIS

TRP(Total Radiated Power):
GSM850/900 >28dBm
GSM1800/1900 >25dBm
W CDMA Band1/8 >19dBm

TIS(Total Isotropic Sensitivity):

GSM850/900/1800/1900 <-102dBm
WCDMA Band1/8 <-102dBm

Copyright © Shanghai Mobiletek Communication Ltd
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