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About This Document

Summary

This document provides information about the major functions, supported services,
system architecture, and technical references of HUAWEI EM560 TD-HSDPA PC

Embedded Module.

The following table lists the contents of this document.

Chapter Details

1 Overview Describes the basic functions, key features, and
hardware and software overview of the product.

2 Mechanical Describes the mechanical specifications of the

Specifications product.

3 Electrical Specifications

Describes the electrical specifications of the product.

4 RF Specifications

Describes the RF specifications of the product.

5 Software and Tools

Describes the software and tools of the product.

6.Technical Reference

Describes the technical references of the product.

Acronyms and
Abbreviations

Lists the acronyms and abbreviations mentioned in this
document.

Safety Information

Lists the safety information of using the product.
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1 Overview

1.1 Introduction

HUAWEI EM560 TD-HSDPA PC Embedded Module (hereinafter referred to as the
EM560) is a TD-HSDPA Wireless Wide Area Network (WWAN) PC module. Itis a
multi-mode wireless terminal for business professionals.

The EM560 supports the following standards:

1 Time Division-High Speed Download Packet Access(TD-HSDPA)

1 Time Division-Synchronous Code Division Multiple Access (TD-SCDMA)
1 Enhanced Data Rates for Global Evolution (EDGE)

1 General Packet Radio Service (GPRS)

1 Global System for Mobile Communications (GSM)

The EM560 provides the following services:

1 TD-HSDPA packet data service
1 EDGE/GPRS packet data service
1 TD-SCDMA/GSM short message service (SMS)

The EM560 can be connected to a PC via the Mini PCI Express interface. In the
service area of the TD-HSDPA, TD-SCDMA, EDGE, GPRS or GSM network, you can
surf the Internet, send messages and emails, and receive messages/emails
cordlessly. The EM560 is fast, reliable, and easy to operate. Thus, mobile users can
experience many new features and services with the EM560. These features and
services will enable a large number of users to use the EM560 and the average
revenue per user (ARPU) of operators will increase substantially.

Figure 1-1 shows the profile of the EM560.

#ikiE [1001454131]: 248
Figure 1-1|Profile of the EM560 PEEE I A
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1.2 Key Features

Table 1-1 lists the key features of the EM560.

Table 1-1 Key features of the EM560

Feature EM560

TD-HSDPA/TD-SCDMA 2010—2025 MHz

TD-HSDPA/TD-SCDMA 1880—1920 MHz

TD-HSDPA/TD-SCDMA 2300—2400 MHz

GSM/GPRS/EDGE 900/1800 MHz

TD-HSDPA data service of up to 2.8 Mbit/s

TD-SCDMA PS domain data service of up to 384 kbps

EDGE packet data service of up to 236.8 kbps

GPRS packet data service of up to 85.6 kbps

CS domain data service based on TD-SCDMA and GSM

SMS based on the CS/PS domain of GSM and TD-SCDMA

Unstructured Supplementary Service Data (USSD)

PCM interface

Mini PCI Express 1.2 interface

<|=<|=<|lz|=<|=<|=<|=<|=<|=<|=<|z]|<]|<<

Windows 2000/Windows XP/Windows Vista later versions

Notes:

Y: Support the feature.
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O: The feature is optional.

N: Do not support the feature.

1.3 Hardware Overview

The hardware of the EM560 consists of three sections: baseband section, power
management (PM) section, and radio frequency (RF) section. External interfaces
include the antenna interface and the Mini PCI Express interface.

1.3.1 Hardware L ogic Block Diagram

The EM560 is completed on a single-board. Figure 1-2 shows the hardware
functional block diagram.

Figure 1-2 Hardware functional block diagram

: |

— TD Modem TDD LCR
33v | 8 | 5v
— | Y
= Baseband RF Switch
=} :
B O | 3w x*
m § H GSM GSM PA
e & MCP Transceiver
g (1GNAND Flash+512
3 SDRAM)

The circuitry of the EM560 consists of three sections: baseband section, RF section,
and PM section.

1 The baseband section includes the baseband processor and SDRAM/flash MCP.
It implements baseband signals processing, wireless protocols, and
management of various peripheral devices.

1 The RF section includes the RF transceiver, PA, antenna switches, and antenna
interfaces,.

1 The PMU section includes PM IC and DC-DC circuits, providing the power
supply and power management for the whole module.

1 The WIFI section is optional.

1.3.2 External Hardware Interfaces

1. Antenna interface

The EM560 has one antenna connector for TD-SCDMA and GSM.

Issue 1 (2009-01-20) Commercia in Confidence Page 9 of 70
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# TD-SCDMA/GSM antenna connector (labeled with M on the PCB)

2. Mini PCI Express interface

The interface of the EM560 is a standard Mini PCI Express interface. The EM560
consists of several major signals, as shown in the following figure.

Figure 1-3 Mini PCI Express identification

UsB

AAA
vy

PERST#

PC W_Dissble N
LED_WWAN

UsIM > j/
PCM(Optiondl)

3-10d WA

POWER

GROUND

- USIM interface: The USIM interface provides the interface for a USIM card.
The USIM card can be inserted into the PC.

- USB interface: The USB interface supports two modes of USB 2.0 (low speed,
full speed). Because there is not a separate USB-controlled voltage bus, USB
functions implemented on EM560 which are expected to report as self-
powered devices.

- PCM interface (Optional): The PCM interface provides interface for external
codecs.

- Auxiliary signals: The auxiliary signals provide some other functions.
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- Power sources and grounds: The PCI Express Mini Card provides two power
sources, including the one at 3.3 Vaux (3.3Vaux) and the one at 1.5 V(+1.5 V).
The EM560 uses the 3.3 voltage as the power supply.

1.4 Software Overview

Figure 1-4 Software logic block diagram

- Firmware
- PC Drivers
I:I Dashboard

Dashboard

Firmware

Descriptions of the functional modules in the system architecture are as follows.

Firmware Drivers
The firmware drivers include drivers of the RF module, flash, and all the peripherals
such as the SIM card and USB device.

Platform Service Subsystem

The platform service subsystem initializes programs, diagnoses, downloads data,
and serves as a watchdog.

Issue 1 (2009-01-20) Commercia in Confidence Page 11 of 70
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Application Service Subsystem

PC Drivers

Dashboard

The application service subsystem consists of various application services and a TD-
SCDMA-GSM dual mode protocol stack. Application services handle the commands
and data sent from PC side according to service categories, and deliver them to

the protocol stack. The protocol stack communicates with the network side to process
the commands and data, and returns response from network to application services.
Finally, application services return responses to PC side.

The main application services are as follows:

1 Call management service
1 SMS service
1 CS/PS data service

The PC drivers are used to implement functions such as the interaction between the
dashboard and the firmware.

The dashboard enables the PC side to display the interfaces of initiating or
answering a call, and sending and receiving messages. It provides the interface for
CS/PS domain network accessing and periodically refreshes the interface of the
current USB modem status. The interface is provided to the end users.

Issue 1 (2009-01-20) Commercia in Confidence Page 12 of 70
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2 Mechanical Specifications

2.1 Dimensions and interfaces

2.1.1 Dimensions and interfaces of the EM 560

The dimensions of the EM560 are 51 mm (length) x 30 mm (width) x 5 mm (height),
which comply with the standard dimensions specified in the PCI Express Mini Card
Electromechanical Specification Revision 1.2. Figure 2-1 shows the dimensions of
the EM560 in details.

Figure 2-1 Dimensions of the EM560

30004020

24 20401

o) LG

48054010
20.95+0.20

|mju)uj |[Sju|ujspuguyn)

J

— 2303010

Figure 2-2 shows the appearance of the interfaces on the EM560.
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Figure 2-2 Appearance of the interfaces on the EM560

& Mini PCI Express connector

It is used to connect the EM560 to the WWAN Mini PCI Express interface of the PC.
& Screw holes

They are used to fix the EM560 on the main board of the PC with screws.

& Antenna interfaces

They are used to connect to antennas,one for TD-HSDPA /TD-SCDMA and GSM, the
other two for WIFI(optional).

2.1.2 Dimensions of the Mini PCI Express Connector

The EM560 adopts a standard Mini PCI Express connector that has 52 pins and
complies with the PCI Express Mini Card Electromechanical Specification Revision
1.2.

Figure 2-3 shows a 52-pin Mini PCI Express connector (take the Molex 67910002 as
an example).
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Figure 2-3 Dimensions of the Mini PCI Express connector
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2.1.3 Dimensions of the Antenna Connector

The EM560 provides an interface for connecting an external antenna. The external
antenna is connected to the module through the coaxial connector that is the Hirose
U.FL-R-SMT-1(10) (you can get to know Hirose U.FL-R-SMT-1(10) by visiting the
website http://www.hirose-connectors.com/products/U.FL_1.htm).
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Figure 2-4 Dimensions of the antenna connector
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Figure 2-5 shows the specifications of the antenna mating connectors (take the ones
with the Hirose part number as U.FL-LP as examples).

Figure 2-5 Specifications of the antenna mating connectors
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For more information about Hirose Ltd., SMD connectors, and mating connectors,
visit the website of Hirose http://www.hirose-connectors.com.
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2.2 Reliability
Table 2-1 Requirements on the environment reliability
Test Case Standard
High temperature IEC60068-2-2
High temperature IEC60068-2-1
Operational | Random vibration MIL-STD-810F
-METHOD 514.5
Shock vibration ANSI/TIA-603-C-2004 -3.3.5
Sine sweep vibration | ANSI/TIA-603-C-2004 -3.3.4
Environment High temperature IEC60068-2-2
reliability
Low temperature IEC60068-2-1
Damp heat, cyclic IEC60068-2-30
yggr'aﬁ onal | Thermal shock IEC60068-2-14
Salt-fog IEC60068-2-11
Drop IEC 60068-2-32
Durability EIA-364-9
2.3 Temperature
Table 2-2 Operating and storage temperature
Description Minimum Maximum Unit
Operating temperature -10 +55 C
Storage temperature -40 +85 C
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3 Electrical Specifications

3.1 Mini PCI Express Pin Definition

The physical connections and signal levels of the EM560 comply with PCI Express
Mini CEM specifications. Device operations comply with USB 2.0 specifications.

Table 3-1 lists the Mini PCI Express connector pins out of the EM560.

Table 3-1 Definition of mini PCI Express pins

Definition of the EM560 Mini PCI Express pins

Pin | Mini PCI HUAWEI Pin Additional Direction to
No. | Express Description Description Module
Standard
Description
1 WAKE# NC Not connected. -
2 3.3Vaux VCC_3V3 3.3V DC supply Input
rails from the PC
side.
3 COEX1 BT_ACTIVE® Indicates medium | Input

busy from an
external souce.

4 GND GND Mini Card ground. | —
5 COEX2 RX_CLEAR® Indicates medium | Output
clear to an

external device

6 15V NC Not connected. -

7 CLKREQ# WIFI_CLKREQ _N® | Reference clock Output
request signal

8 UIM_PWR VDD_USIM Power source for Output
the external
UIM/SIM card.

9 GND GND Mini Card ground. | —

10 | UIM_DATA SIMIOCD_N External UIM/SIM | Input/Output
data signal.

Issue 1 (2009-01-20) Commercia in Confidence Page 18 of 70
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Definition of the EM560 Mini PCI Express pins
Pin | Mini PCI HUAWEI Pin Additional Direction to
No. | Express Description Description Module
Standard
Description
11 | REFCLK- WIFI_REFCLK-®) PCI Express Input
reference clock
12 | UIM_CLK SIMCLKCD_N External UIM/SIM | Output
clock signal.
13 | REFCLK+ WIFI_REFCLK+® PCI Express Input
reference clock
14 UIM_RESET SIMRSTCD External UIM/SIM Output
reset signal.
15 | GND GND Mini Card ground. | —
16 | UIM_Vpp NC Not connected. -
17 | Reserved PCIE_WLAN_DISAB | For close wireless | Input
LE/UART_RX® communications
18 | GND GND Mini Card ground. | —
19 | Reserved PCIE_WIFI_PERST_ | Force a hardware | Input
N/UART_TX® reset on the card
20 | W_DISABLE# | PCIE_W_DISABLE_ | For ending the Input
N wireless
/PCIE_WLAN_DISAB | communications
LE®
21 | GND GND Mini Card ground. | —
22 | PERST# PCIE_3G_PERST_N | For forcing a Input
/ hardware reset on
PCIE_WIFI_PERST_ | the card.
N
23 | PERNO WIFI_PERNO®) PCI Express x1 Input/Output
data interface: one
differential transmit
pair and one
differential receive
pair
24 | 3.3Vaux NC Not connected. -
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Definition of the EM560 Mini PCI Express pins
Pin | Mini PCI HUAWEI Pin Additional Direction to
No. | Express Description Description Module
Standard
Description
25 | PERpO WIFI_PERPO®) PCI Express x1 Input/Output
data interface: one
differential transmit
pair and one
differential receive
pair
26 | GND GND Mini Card ground. | —
27 | GND GND Mini Card ground. | —
28 |15V NC Not connected. -
29 | GND GND Mini Card ground. | —
30 | SMB_CLK SCL®B SMBus clock Input
signal compliant to
the SMBus 2.0
specification
31 | PETnO WIFI_PETNO®) PCI Express x1 Input/Output
data interface: one
differential transmit
pair and one
differential receive
pair
32 | SMB_DATA SDA® SMBus data signal | Input/Output
compliant to
the SMBus 2.0
specification
33 | PETpO WIFI_PETPO®) PCI Express x1 Input/Output
data interface: one
differential transmit
pair and one
differential receive
pair
34 | GND GND Mini Card ground. | —
35 | GND GND Mini Card ground. | —
36 | USB_D- USB_D- USB signal D-. Input/Output
37 GND GND GND -
38 | USB_D+ USB_D+ USB signal D+. Input/Output
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Definition of the EM560 Mini PCI Express pins
Pin | Mini PCI HUAWEI Pin Additional Direction to
No. | Express Description Description Module
Standard
Description
39 | 3.3Vaux VCC_3V3 3.3V DC supply Input
rail from the PC
side.
40 CPUSB# GND GND -
41 | 3.3Vaux VCC_3V3 3.3V DC supply Input
rail from the PC
side.
42 LED_WWAN# | LED_WWAN Active-low LED Output
signal for
indicating the state
of the card.
43 GND GND GND -
44 | LED_WLAN# LED_WLAN®G Active-low LED Output
signal for
indicating the state
of the card of WIFI
45 | Reserved IOM_ADCL®) PCM clock Output
46 | LED_WPAN# | NC Not connected. -
47 | Reserved IOM_ADD® PCM data output | Output
48 |15V NC Not connected -
49 | Reserved IOM_ADU® PCM_data input Input
50 | GND GND Mini Card Ground | —
51 | Reserved IOM_AFSC® PCM frame Output
synchronization
52 | 3.3Vaux VCC_3V3 3.3V DC supply Input
rail from the PC
side.
Defaoult Pin20 used for PCIE_W_DISABLE_N and Pin17 NC
Optional Pin17 used for PCIE_W_DISABLE_N and
PCIE_WLAN_DISABLE ,and Pin20 NC
) Optional Pin20 used for PCIE_W_DISABLE_N and
PCIE_WLAN_DISABLE ,and Pinl17 used for UART_RX
Optional Pin20 used for PCIE_W_DISABLE_N with Pin17 used for
PCIE_WLAN_DISABLE
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Definition of the EM560 Mini PCI Express pins
Pin | Mini PCI HUAWEI Pin Additional Direction to
No. | Express Description Description Module
Standard
Description
Defaoult Pin22 used for PCIE_3G_PERST_N and Pin 19 NC
Optional Pin22 used for PCIE_3G_PERST_N and Pin 19 used for
PCIE_WIFI_PERST_N
&) Optional Pin19 used for PCIE_3G_PERST_N and
PCIE_WIFI_PERST_N ,and Pin22 NC
Optional Pin22 used for PCIE_3G_PERST_N and
PCIE_WIFI_PERST_N ,and Pin 19 used for UART_TX
12C & PCM & WIFI function is optional, default NOT
® support , these pins will be CONNECT when these
functions are needed
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3.2 Pin Descriptions

3.2.1 Digital Signal DC Char acteristics

Table 3-2 Digital signal DC characteristics

Symbol | Description Minimum | Maximum | Unit Notes

Vg High-level input voltage, 0.7*Vpp x | Voo x+ \% 1
CMOS/Schmitt 0.3

Vi Low-level input voltage, -0.3 0.3*Vpp x | V 1
CMOS/Schmitt

Von High-level output voltage, | Vpp x- 0.5 | Vbp_x \% 1
CMOS

VoL Low-level output voltage, | O 0.4 \% 1
CMOS

[ Input high leakage current | — 1 MA 1

I Input low leakage current | -1 - MA 1

livpp Input high leakage current | 10 60 MA 1
with pull-down

liLpu Input low leakage current | —60 -10 MA 1
with pull-up

lozn High-level, three-state - 1 MA 1
leakage current

lozL Low-level, three-state -1 - MA 1
leakage current

lozxep High-level, three-state 10 60 MA 1
leakage current with pull-
down

lozLpu Low-level, three-state -60 -10 MA 1
leakage current with pull-
up

Cin Input capacitance - 7 pF 1,2

Notes:

1. Table 3-2 lists the universal specifications of the signals. Any difference from the

specifications is listed in the related chapter or section.

2. The input capacitance value is guaranteed by design and not completely tested.

universal
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3.2.2 Power Sourcesand Grounds

The PCI Express Mini Card provides two power sources: one is 3.3Vaux (3.3 Vaux)
and the other is 1.5V (+ 1.5 V). For the EM560, +3.3Vaux is the only supply voltage
available. The input voltage is 3.3 V + 9%, as specified by PCI Express Mini CEM
Specifications 1.2.

Table 3-3 Power and ground specifications

Name | Pins Minimum | Type Maximum

VCC 2,39, 41, and 52 3.0V 33V 36V

GND 4,9, 15, 18, 21, 26, 27, 34, 35, ov
37, 43, and 50

3.2.3USB Signals

The EM560 is compliant with USB 2.0 specification. It supports full-speed and high-
speed when acting as a peripheral and supports low-speed, full-speed, and high-
speed when acting as a host. The USB 2.0 specifications allow peripherals to support
any one or more of these speeds.

Table 3-4 USB pins

Name Pin Description Direction to Module
USB D- 36 USB data signal D- Input/Output
USB D+ 38 USB data signal D+ Input/Output

The USB interface is powered directly from the 3.3 V supply. The USB input/output
lines are compatible with the USB 2.0 3.3 V signal specifications.

Table 3-5 USB signal DC characteristics

Vormin VoLmax ViHmin ViLmax

2.8V 0.3v 2V 0.8v

3.24 USIM Signals

The USIM is a smart card for TD-SCDMA/GSM cellular applications. The USIM
provides the required subscription information to allow the mobile equipment to
attach to a GSM or TD-SCDMA network. The USIM also provides the subscriber's
verification procedures as well as authentication methods for network authentication
during the attach procedures.
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Table 3-6 USIM pins

Pin | Name Description Direction to
Module

8 UIM_PWR Power source for the external Output
UIM/SIM.

10 | UIM_DATA External UIM/SIM data signal. Input/Output

12 UIM_CLK External UIM/SIM clock signal. Output

14 [ UIM_RESET | External UIM/SIM reset signal. Output

16 | UIM_Vpp Programming power connection used | Not connected
to program EEPROM of first
generation ICCs, but not used now.

Notes:

It is recommended that the SIM card is inserted only after the power of the module is
disconnected, otherwise the SIM card can be destroyed.

USIM interface schematic reference:

There is no SIM card interface circuit in the EM560 module, and users need to add
the USIM interface circuit. The definition of interface signals and the typical USIM

interface schematic are as follows.

Figure 3-1 USIM interface schematic on user’s PC

d |
T Lgi*]
i L
[ | Ll il
LiIM_CLK k| 7 LI DAT,
TR ‘ a @ o MDAy
UIM_RESET 2 &
- . . >
/ i &
[ UiM_PWR P a »
o i
R1 .-.‘h_,15EICIEI
USIM CARD

MODULE
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Design guide

The USIM signals are connected to the Mini PCI Express card connector (the card
edge connector) and pass through an EMI filtering and ESD protection circuit on the
module board before entering the EM560 processor. There is also an EMI filtering
and ESD protection circuit between SIM card interface and Mini PCI interface on the
user’s board.

1. Power supply

The SIM interface is powered by an LDO regulator. The default value of this regulator
is 2.85 V. The power of the regulator is programmable in the range of 1.5V to 3.05 V
and is expected to be setto 3.0V or 1.8 V.

2. Modem signals

After a power-on or reset, the USIM signals are activated to detect if a SIM card is
present and to initialize it if it exists. Once a card has been detected and initialized,
the interface is always on. However, the clock signal is only activated when data is
actually being transferred. The USIM signals from the MSM are connected to the
level translators and then to the Mini Card host connector.

These levels exceed those required in ISO/IEC 7816-3.
3. SIMsignals
The following data is taken from ETSI standard Specification of the 3 Volt Subscriber

Identity Module - Mobile Equipment (SIM-ME) interface (GSM 11.12 version 4.3.1).

Table 3-7 SIM RST requirements

RST Minimum Maximum
Vi 0 0.2Vcce
Vin 0.7Vce Vce
Table 3-8 SIM CLK requirements
CLK Minimum Maximum
Vi 0 0.2Vce
Vin 0.7Vce Vcce
Table 3-9 SIM IO requirements
10 Minimum Maximum
Vi 0 0.4
Vin 0.7Vce Vcce
VoL -0.3 0.2Vcc
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10 Minimum Maximum
Vou 0.7Vcc Vce+0.3

The 10 signal is bidirectional and is pulled up to VCC by a 20 kQ resistor, as the
standard recommends.

Notes:

This pull-up resistor should be placed near to the SIM connector and it should be connected to
the UIM PWR.

The Voumax of 0.45 V for the outputs is specified at an output current of 3 mA whereas the
Viimax of 0.4 V for the SIM IO input is specified at an input current of 1 mA. With the smaller
current drive, the output voltage would be driven lower than the stated maximum value.

4. ESD protection

Since the SIM is a CMOS device, ESD protection devices should be placed near to
the SIM connector to provide protection. In addition, all the SIM interface signals
should be bypassed with a 33 pF capacitor.

5. Clock frequency

The SIM must support clock frequencies between 1 MHz and 4 MHz. (The Mini Card
can be programmed to generate a clock of 1.625 MHz, 2.6 MHz, or 3.25 MHz).

6. Routing recommendations

The SIM interface signals consist of four signals that are Vcc, RST, CLK, and 10 (Vpp
is also connected but not used in many applications). Due to the relatively low clock
frequencies involved, the concern is not the degradation of the SIM signals
themselves. The main concern is routing of the SIM interface signals through areas
considered to be of high risk for RF noise coupling (crosstalk and RF contamination)
which can desensitize the radio circuitry. The general guidelines that should be
followed are listed as follows:

1 Itis recommended that these signals should be routed over a contiguous ground
plane.

1 SIM interface signals should not be routed near high transient signals (power
supply chokes and DC/DC switching FETS).

1 Avoid routing of these signals near output connectors.

1 Keep SIM interface signals isolated from other signals. 2x width spacing (1.5x
min) between SIM interface signals and all other signal routing is recommended.

3.25W_DISABLE# Signal

The W_DISABLE# signal is provided to allow users to disable wireless
communications add-in cards. When the W_DISABLE# signal is asserted, all radios
should be disabled. When the W_DISABLE# signal is not asserted, the radio may
transmit if not disabled by other means such as software.
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The W_DISABLE# signal is an active low signal with internal 100 kQ pull-up resistor
that shall disable radio operation when being asserted (driven low) by the system.

Due to the potential of a software disable state, the combination of the software state
and W_DISABLE# assertion state must be determined before the normal operation is
resumed. Table 3-11 lists this requirement on the function of W_DISABLE# and the
software control setting. For example, the radio RF operation remains disabled
unless both the hardware and software are set to enable the RF features of the card.

Table 3-10 W_DISABLE_N signal

Pins | Name Description Direction to Module

20 W_DISABLE_N | Close wireless communications | Input

Table 3-11 Radio operational states

W_DISABLE# | SW Control Setting* Radio Operation
High Enabled Enabled

High Disabled Disabled

Low Enabled

Low Disabled

* This control setting is implementation specific; this column represents the collective
intention of the host software to manage radio operation.

If PC uses a hardware switch or EC(Embedded Controller) control W_DISABLE#,
3.3V VCC Main Voltage and W_DISABLE# must meet Figure 3-2 power sequences.

Figure 3-2 power sequences timing diagram

Voo 5.3V

W_DISABLER

»20ms

-+ -

Notes:

We strongly recommend controlling this pin via hot-keys or a hardware switch. There are three
points as bellow:

1. If we don’t turn off radio manually, radio will be on when module is powered on.
2. End users need turn off radio at some situation like on an airplane.

3. According to Mini-PCIE specification, we must turn off radio through hardware or software.
Nearly all PC companies obey this specification.
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3.2.6 LED_WWAN# Signal

The LED_WWAN signal of the EM560 can tolerate up to the voltage of 5V and
absorb the current up to150 mA. According to the given circuit, in order to reduce the
current of the LED, a resistance of 1 kQ must be placed in series with the LED.

Table 3-12 LED_WWAN signal

Pins | Name Description Additional Direction to
Description Module
42 LED_WWAN | Active-low LED signal | L: Light on Output

for indicating the status | . | jght off
of the module.

This signal is used to display the state of WWAN. The reference circuit diagram is
shown in the following figure.

Figure 3-3 LED_WWAN# signal reference circuit diagram

Module LED_WWAN signal PC

Notes:

The wink mode of the LED can be customized by the demand of the client.

3.2.7 PERST# Signal

The PERST# signal has an internal pull-up. The active low input is used to hard reset
the module.

The PERST# signal is de-asserted by the host to indicate that system power sources
are within the specified voltage tolerance and are stable. PERST# can be asserted
by the host when power is switched off and also can be used by the system to force a
hardware reset on the card. However, a hardware reset is not required during normal
operation and may only be used in case of module malfunction.
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A hard reset of the module will result in a surprise removal of the module on the USB
controller and cause the operating system to unload the device drivers. This will lead
to a delay before the operating system discovers the device again. To avoid this delay,
the PERST# pin should not be used in normal operation or in standby mode.

Table 3-13 PERST# signal

Pins | Name Description Additional Direction to
Description Module
22 PERST# | Force a hardware reset | H: normal or Input
on the card. standby.
L: Reset the
module.
3.2.8 NC Pins

The NC pins are not internally connected in the EM560.

3.3 Power Supply and Consumption
3.3.1 Power Supply

The EM560 is supplied by 3.3 V power source, which must satisfy all requirements of
PCI Express Mini CEM specifications, such as voltage tolerance and peak and
normal current. The detailed requirements are listed in Table 3-14.

Table 3-14 Power requirements

Power Voltage Tolerance Peak (Maximum) | Normal (Maximum)
3.3V +9% 2750 mA 1100 mA
Notes:

1. In burst transmit mode of GSM/GPRS/EDGE, the peak current of the module will exceed 2 A,
which will pull down the power voltage transitorily and perhaps result in the reset of the module
or host. In order to avoid this case, you can add a large bulk capacitor beside the module on the
host side.

2. To minimize the RF radiation through the PCI-E interface, you can add a 33 pF ceramic
capacitor to ground on every pin of the PCI-E on the host side except USB D+/D-.

3.3.2 Power Consumption

The power consumptions of the EM560 in different scenarios are respectively listed
in Table 3-15, Table 3-16 and Table 3-17.
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Table 3-15 DC power consumption (TD-HSDPA/TD-SCDMA)

Description | Band Test Value Units | Power (dBm)
mA 1 dBm Tx Power
Band | (IMT2100) 10 dBm Tx Power
24 dBm Tx Power
TD-SCDMA
mA 1 dBm Tx Power
Band Il 10 dBm Tx P
m Tx Power
(PCS 1900)
24 dBm Tx Power
mA 1 dBm Tx Power
Band | (IMT2100) 10 dBm Tx Power
24 dBm Tx Power
TD-HSDPA
mA 1 dBm Tx Power

Band Il
(PCS 1900)

10 dBm Tx Power

24 dBm Tx Power

Table 3-16 DC power consumption (GSM/GPRS/EDGE)

Description

Test Value

Units

PCL

Configuration

GPRS900

mA

1 Up/1 Down

2 Up/1 Down

4 Up/1 Down

mA

11

1 Up/1 Down

2 Up/1 Down

4 Up/1 Down

GPRS1800

mA

1 Up/1 Down

2 Up/1 Down

4 Up/1 Down

mA

11

1 Up/1 Down

2 Up/1 Down

4 Up/1 Down

EDGE900

mA

1 Up/1 Down

2 Up/1 Down

4 Up/1 Down
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Description | Test Value Units PCL Configuration
1 Up/1 Down
mA 15 2 Up/1 Down
4 Up/1 Down
1 Up/1 Down
mA 2 2 Up/1 Down
4 Up/1 Down
EDGE1800
1 Up/1 Down
mA 10 2 Up/1 Down
4 Up/1 Down
Table 3-17 DC power consumption(ldle and Suspend)
Scenar io Idle* Suspend
. . . . Unit
Offline Offline Offline Offline
Enabled Disabled Enabled Disabled
TD-HSDPA
TD-SCDMA mA
2100MHz
DRX =8(2.56 s)
GSM 1800MHz mA
MFRM =5 (1.18 s)
GSM 900MHz mA
MFRM =5 (1.18 s)

Notes:

1 Inidle mode, the module is registered to the network, USB bus is active, no voice or data call
connection is ongoing.
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4 RF Specifications

4.1 Operating Frequencies

Table 4-1 RF bands

EM560

Operating Band TX Rx

TD-SCDMA 2100 2010-2025 MHz 2010-2025 MHz
(Band I)

TD-SCDMA 1900 1880-1920 MHz 1880-1920 MHz
(Band )

GSM 900 880-915 MHz 925-960 MHz
GSM 1800(DCS) 1710-1785 MHz 1805-1880 MHz

4.2 Conducted Rx sensitivity and Tx power

Table 4-2 EM560 conducted Rx sensitivity

Item 3GPP Protocol Claim | Test Value | Unit
GSM900 (CS, 2.43%) <102 dBm
DCS (CS, 2.43%) <102 dBm
TD-SCDMA BAND | (0.1%) <-108 dBm
TD-SCDMA BAND Il (0.1%) <-108 dBm

Table 4-3 EM560 conducted Tx power

Item 3GPP Protocol Claim | Test Value | Unit
GSM900 (CS) >31 dBm
GSM900 (PS) >25 dBm
DCS (CS) >28 dBm
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DCS (PS) >24 dBm
TD-SCDMA BAND | >21 dBm
TD-SCDMA BAND I >21 dBm

% = Bit Error Rate or Block Error Rate

4.3 Antenna Design Requirements
4.3.1 Recommended Index of the Module Antennas

Table 4-4 Recommended index of the TD-SCDMA antenna

Working frequency 2010MHz~2025 MHz MHz and 1880MHz~1920 MHz
Port impedance 50 Ohm

Port standing wave <25

Peak gain > 0 dBi

Antenna efficiency > 60%

Polarization Linear polarization

Pattern Omnidirectional

Table 4-5 Recommended index of the WIFI antenna

Working frequency 2400MHz

Port impedance 50 Ohm

Port standing wave <25

Peak gain > -3 dBi

Antenna efficiency > 30%
Polarization Linear polarization
Pattern Omnidirectional

Table 4-6 Recommended index of the isolation between the main antenna and the
auxiliary antenna

Antenna isolation <-10dB

Because the PC has other internal antennas such as the WLAN antenna, to ensure
the proper operation of each communication system, requirements on antenna
isolation between different communication systems should be considered. Table 4-7
lists the recommended index of the antenna isolation.
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Table 4-7 Recommended index of the isolation between the module antennas and
other PC antennas

‘ Antenna isolation <-20dB

4.3.2 Design Recommendations

Recommendations for Designing the Module Antennas
The design recommendations are as follows:

1. It is recommended that the module antennas are designed at the upper edge,
left edge or right edge of the PC screen. Designing the antenna at the upper
edge is better.

2. When designing the TD-SCDMA antenna and the WIFI antenna, the requirement
on the antenna isolation should be considered (the recommended value is listed
in Table 4-6).

3. You are recommended to design the antenna pattern as the horizontal polarized
omnidirectional pattern that facilitates the reception of strong signals especially
in outdoor environments.

4. Besides the module antennas, a PC has other internal antennas, such as the
WLAN antenna. Therefore, when designing the module antennas, the
requirement on the isolation between module antennas and other PC antennas
should be considered (the recommended value is listed in Table 4-7). Keep
proper distance between antennas if possible. To reduce the interference
between antennas, it is not recommended that an antenna is designed closely
next to another one.

5. Carefully design the metallic components (such as the external frame of the
metallic shell) in and near the antenna area with considering the effects on the
antenna performance (such as whether the frequency offset of the antenna
occurs and whether the antenna pattern is deformed).

Recommendations for Handling the Interference Sources

On a PC, there are various interference sources, such as the LCD, CPU, audio
circuits, and power supply. All the interference sources emit interference signals that
affect the normal operation of the module. For example, the module sensitivity can be
decreased due to interference signals. Therefore, during the design, you need to
consider how to lessen the effects of interference sources on the module. You can
take the following measures: Use an LCD with optimized performance; shield the
LCD interference signals; shield the signal cable of the PC; or design filter circuits.

4.4 Offline Mode

The offline mode can be enabled by the following methods:
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1 Through hardware: The W_DISABLE pin can be used to control the RF circuit.
When the pin is driven to the high level, the RF circuit works; when the pin is
driven to the low level, the RF circuit does not work.

I Through software: The AT command of ATARFSWITCH can be used to control [fu;,gg [1001454132]: #iik? ]
and query the status of the RF circuit.

| #E 1001454133]: k7

[For the offline mode, the following customizations can be realized on the firmware; P

1. The RF circuit works each time the module is powered on.
2. The RF circuit does not work each time the module is powered on.

3. When the module is powered on for the first time, the RF circuit works, and then
the module can remember the users' operations.

4.  When the module is powered on for the first time, the RF circuit does not work,
and then the module can remember the users' operations.

All the preceding customized states are set before the module is delivered and
cannot be changed by the end users.
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5 Software and Tools

Huawei can provide the firmware, PC driver, dashboard, and software. The firmware
runs on the module; the PC driver and dashboard run on the PC and communicate
with the firmware to realize all module functions. Huawei can also provide the
software for upgrading the firmware and debugging the problems.

5.1 Firmware

The firmware is software on the module. It accepts commands and data from the host
through USB. The host can send AT commands to enable the firmware to connect,
disconnect, or query.

5.1.1 Version Descriptions

In the version number, the front digits is the firmware version that can differ which
version is newer. The upper bits (except the last two bits) has boarder meaning in the
version name. If the customer has special order to our common version, the order will
be implemented in special version. The version is named by last two bits, but the
front bits are still the common version.

XX XXKXXK XX XX
\ J

Firmware version Customization version

5.2 Drivers

Adriver is a program running on the host system, which allows the host system to
interact with the Huawei wireless module. The driver communicates with the firmware
of the module by using the USB protocol.

The USB manufacturer ID for all Huawei USB devices is 0x12D1.

The USB product ID for the EM560 device is 0x1001. There are three USB interfaces
in the USB product ID.
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5.2.1WindowsDrivers

Huawei provides windows drivers to support Windows 2000/XP/Vista.

Huawei provides the following two ways to install the drivers:

1 The drivers are packed in the dashboard, and they will be installed during the
dashboard installation.

1 The drivers are provided as an installer, which can be directly installed under
Windows 2000/XP/Vista.

After the drivers are installed, when the EM560 is connected to the USB bus, it will be
detected as a USB device and start enumerating. During this process, multiple
drivers are loaded. These drivers expose a number of virtual COM ports.

In Windows OSs, you can check the enumerated devices and their configuration in
the device manager. If you switch to View by connection, the device manager
displays the main USB device and interfaces, as shown in Figure 5-1, this figure is
just a sample, different products maybe add or remove some ports.

Figure 5-1 HUAWEI USB device and interfaces
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The following interfaces and ports are supported by EM560:

1 HUAWEI Mobile Connect — 3G Modem: used to set up a data connection.

1 HUAWEI Mobile Connect — 3G Application Interface: used to write and read
diagnostics data.

1 HUAWEI Mobile Connect — 3G PC Ul Interface: used to send AT commands and
read their responses.

1 HUAWEI Mobile Connect — 3G GPS Interface: used to support the output of
NMEA-0183 sentences. The port appears only when GPS feature is supported.

1 HUAWEI Mobile Connect — GPS Control Interface: used to control and configure
GPS. The port appears only when GPS feature is supported.
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5.2.2 Linux Drivers

The EM560 can be used in the Linux OS that the kernel version is 2.6.18 or later. If
the kernel is a standard one, it means that the kernel is not customized and the driver
is already packed in the kernel; if the kernel is customized and the driver has been
discarded, Huawei will provide the Linux driver for customers to merge the driver into
the kernel again.

5.3 Dashboard
5.3.1 Windows Dashboard

Huawei can provide the dashboard to manage the connection and other functions
under Windows 2000/XP/Vista.

Figure 5-2 shows the screenshot of Huawei common dashboard.

Figure 5-2 Screenshot of Huawei common dashboard

B mcbile Putmr

e || |

" | I

Table 5-1 lists the dashboard specifications.

Table 5-1 Windows dashboard specifications

Item Description

SMS Writing/Sending/Receiving
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Item

Description

Sending/Receiving extra-long messages

Group sending

Storage: The messages are saved in the hard disk of the PC.

Sorting

Importing: You can import messages from the SIM/USIM card
toa PC.

New message prompt (visual prompt/audio prompt)

Flow display
and statistics
(data services)

Current connection:
1 Duration

1 Send/Receive flow
1 Send/Receive rate

Traffic statistics: You can view the traffic information of the day,
the month, or the year.

Phonebook Capacity: It depends on the SIM/USIM card capacity or the hard
disk space.
Messages can be sent through the phonebook.
Importing/Exporting: Import or export contacts between the
SIM/USIM card and a PC or a file of supported formats.

Network 1 APN management: create, delete, edit, import, and export.

connection 1 Set up the network connection.

setup

Network 1 Automatic network selection and registration

connection 1 Manual network selection and registration

settings

Network status
display

Signal status, operator name, system mode, and so on.

network Selection of network connection types, for example:
connection 1 3G preferred
types

1 GPRS preferred
PIN Activating or deactivating PIN, PIN lock, changing PIN, and
management unblocking PIN by using the PUK
System 1 Windows 2000 SP4, Windows XP SP2, Windows Vista

requirement

1 The hardware system on the PC should meet or exceed the
recommended system requirements for the installed version
of OS.

1 Display resolution: 800 x 600 or above
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Item

Description

Notes:

CPU = central processing unit
PIN = personal identification number
PUK = PIN unblocking key

5.3.2 Linux Dashboard

The Linux dashboard can be developed separately according to the customization
requirements of customers.

5.4 Tools

5.4.1 Firmware Update T ool

The Windows-based update tool provided by Huawei is used to update the firmware

of the EM560.

The following figures (from Figure 5-3 to Figure 5-9) show the procedure for using the
EM730V update tool.The EM560 update procedure is the same as EM730V.

Figure 5-3 EM730V update tool

YWelcome to EM730¥ Update VWizard

[B409]
This wizard helps you to update the firmware of your EMTIOV
Data Card to wer=ioen 11 8604 24.00 00

Please read the following license agreement . wou must accept
the argresment to contimme the update

Huawei Technologies Co., Ltd. EHD-USER LICERSE AGEEEMENT &
FOF. HUAYET SOFTHARE =

IMPORTANT-EEAD CAREFULLY: This EHD-USER License Agreement
["EULA"™) iz a lezal agreement hetween wou [either an
indiwidual or a single entity) and Huawei Technologies
Co., Ltd (“HUAWET") for the HUAWEI Software accompanying
thiz EUL&, which includes computer software and may
include azsociated media, printed materials, and “orline”

I accept the agreement
I don't mccept the agreement

Hoxt > Cancel
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Figure 5-4 Screenshot of the EM730V update tool-Searching the device

ENT30¥ Update Wizard

Searching Device
Please wait while the wizard searches For Data Card

Search. ..

4 Back | Hext > I Cancel

Figure 5-5 Screenshot of the EM730V update tool-Detected devices

it ENT30V Update Wizard

Start Update
The wizard is ready ko update your Daka Card

Update setting iz listed below

| Item I Context I
Communication port CoMing

|Connection status connected

| Current wersion 11,804, 21.00. 00

Tarzet wersion 11. 60424 0000

IMEI EERROE_TIMET

Download Mode Hormal Download

I Auto remove the deviee after update
Click Hext to begin updating your EMT30V Data Card

Hext > Caneel
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Figure 5-6 Screenshot of the EM730V update tool-Warning

izt ENT30¥ Opdate Wizard

Start Update [y

The wizard is ready ta update vour Data Card o

WARNING

Pay attention to the following during the upgrade:

1. Make sure that the PC is running on full power.

2. Do not remove the data card.

3. Do not run other programs.

4. Do not shut down, hibernate, log off, switch user
or restart the PC.

Start Cancel

Figure 5-7 Screenshot of the EM730V update tool-Downloading programs

it ENT30¥ Update Wizard

Updating Firmware E-‘t‘-:‘_"-
The wizard is updating the Firmware of vour Data Card Ly 'u?

Downloading Programs ...

[

Start Cancel
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Figure 5-8 Screenshot of the EM730V update tool-Update succeeded

HT30¥ Opdate Wizard

Completing Update Wizard

ENT30V Update Wizard %]

L Update Succesz!
N 1) Hew Wersion: 11.604. 24 00 00
IMEI: ERROE_IMEI

fiRE

Click Finizh to quit thiz wizard.

Finizh Cancel

Figure 5-9 Screenshot of the EM730V update tool-To finish the update

HI30¥ Update Wizard

Completing Update Wizard

Click Finizh to gquit thiz wizard.

Finish Cancel
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5.4.2 ModuleLabd Print Tool-MLT

The Windows-based MLT provided by Huawei can support the label print functions,
check board information and check custom settings of the EM560.

5.4.2.1 MLT Installation

Figure 5-10 and Figure 5-11 show the procedure for installing the MLT.

You can choose installation location, and the default location is circled in red as
shown in the following figure.

Figure 5-10 Starting to install the MLT

s H.TI Setup

Choose Install Location —
Choose the falder in which to install MLT. (

Setup will install MLT in the Following Folder. Tainstall in a different Folder, dick Browse and
select another Folder, Click Install to start the installation,

Destination Folder

i Browse... :)

Space required: 310.0KB
Space available: &.8GE

{ Install ) Cancel
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Figure 5-11 Completing the installation of the MLT

ﬁ ELT Setup

Inztallation Complete
Setup was completed successFully,

Completed

[III-IIII-IIII-IIII-IIIIII-IIII-IIII-IIII-IIII-IIII-IIIIq

Show details

5.4.2.2 MLT Functions
The MLT provides the following three functions:

1. Check the information about custom settings.

2. Check the board information, such as the software version, hardware version,
and dashboard version.

3. Print the IMEI and SN on the label.

The following figures (from Figure 5-12 to Figure 5-23) show the procedure for using
the MLT.
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Figure 5-12 Screenshot of the MLT main dialog box

a1 4
Compori Coadig
& ap LUT_ GO0 Pooi_ 000 T Check Softsweta_
fooe - foom = ¥ E
- U 2 e = ! \
{ T CheckDash Ve b1
[ —— ( |
£ T Custom Ssakig = \ J
] T Check Huderws Vor
[ L,
. s | — —
T il [ i |
——f et e U 1 X
o e
' SN | '
Rl Inf Rl
Run

Figure 5-13 Selecting the corresponding port type and port number of the UE
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Figure 5-14 Selecting the printer port number
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Figure 5-15 Selecting the check boxes in the Config area and enter the corresponding
version information

L |jT|
U spor conhE
ATF [ ELLRSR v Freel A0k |= rZaEck losienans o i
L el % I LI e HMZIFE0d
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= Ed et
I [T vn R
I | r
Fi ndLl- Fi ndl

Figure 5-16 Selecting the Custom Setting check box in the Custom Info area
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Figure 5-17 Selecting the corresponding configuration file

Coatprat Config
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Figure 5-18 Entering the UE type and CRC value that are consistent with the configuration
file

Compot Config
o oapp  DATOOM Peirn CORE [+ Cleck Software Ver
. = | ooz = 11604 13 B8 B0
st [romen = comz =] I
[ Clesck Dhash Vet
Eustcan luf [uTPR1I DOZOT 2
W CoptomBsttng
¥ Claick Huaidornes Wis
Config Fils |I3'l.ln-: nreents trul 5 etbgs e, = [Er M T EU Yo B
s & Ly

S—
U Ty e e  ewt IMB s P

Result Infx Femll

Run

Courgeoat Condig

Foapp  DOT_COM Frint 08 e Gtk Boftwrars Ver
oz v i [timazzsann

& FC —

¥ ChetgleDiasls Par

Custamlnrn [rrP=1L 00z P 0a 03
b Cusiom Seiiing
b Check Hudwas Ve

ConfigFle  [CADaomsents sl Seibingsih deins

[EBAPOMDEITCP] Ve B

TETyps {EnrTay CRC Wl 130238

SN |

Fard [l Rl

| Run | Stop
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As shown in Figure 5-19, if you want to print the IMEI and SN, you must select
Custom Setting first; otherwise, Read IMEI and Print label is invalid. Then, connect
a printer to print the label.

Figure 5-20 Scanning or entering the corresponding serial number (that consists of 16

digits)
e mLT X
Comport - o Config
 APP DUT_COM Frint COM V¥ Check Software Ver

cpom  1ooMi2 7] ootz ~| [116042258.00

v Check Dash Ver
|UTPSI 1.002.0703.03

-Custom Info

v Custom Setting
V¥ Check Hardware Ver

Config File |C:\Documents annd Bettings'A dmind:

IEM?BUMDBITCPU VerB

UE Type 1EM?EDV CRC Value 51232 W Read IMEI and Print lahel

D52A010851300000

Result Info Result

Run
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Figure 5-21 Clicking the Run button to start the MLT
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Figure 5-22 Displaying the test result PASS or FAIL
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Figure 5-23 Clicking the Stop button to stop the MLT
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5.4.3 Engineering Tools

Qualcomm has an extensive debugging and tracing toolset available for their
chipsets. Huawei EM560 is compatible with these tools from Qualcomm, such as
QXDM, QPST, and QCAT.

5.4.4 Debugging Board

I. Functions and Usage of the Debugging board

The debugging board developed by Huawei is an auxiliary board that is used to
debug the EM560.When the debugging board is used, you can connect the module
to a PC through a USB cable. When the module works normally, the debugging
functions can be implemented. The debugging board provides multiple interfaces,
such as the USB port, DC power jack, mini PCI-E connector, BTB connector, SIM
card socket, RF connectors, PCM audio interface, and serial ports (including a 4-pin
serial port and a serial port that all pins are led out). The test points of key signals are
led out on the debugging board. In addition, the debugging board is designed with
switches or pins of commonly used signals such as the reset signal and the enable
signal, for converting the working state of the module.

The debugging board can be used to test the performance of the module. Both the
wired connection test (connect the module to the CMU200) and the wireless
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connection test (connect the module to the antennas) can be implemented. The
signal points can also be tested when you maintain and repair the module.

I'l. Structure of the Debugging board

Figure 5-24 Structure of the debugging board

Notes:
1. RF connector: RF switch, bend, female.
2. RF connector: coaxial connector, straight, male.
3. RF connector: RF switch, straight, female.
4. Connector latch: It works with the mini PCI-E connector and is used for fixing the module.
5. Mini PCI-E connector: female, 52-pin, straight.
6. SIM card socket: It is used to holding the inserted SIM card.
7. USB connector and mini USB B-type receptacle: Side-plugging USB connector.

I'1l. Method for Connecting the Debugging Board
1. Diagram of connecting the module to the CMU200
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Figure 5-25 Diagram of connecting the module to the RF test instrument

CMU200

Figure 5-25 shows the connection method that can be used to test the wired
connection comprehensively, software and key signal points.

2. Diagram of connecting the module and the antenna

Figure 5-26 Diagram of connecting the module and the antenna
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Figure 5-26 shows the wireless connection method that can be used to simulate the
actual wireless environment for testing the software and key signal points.

I'V. Installation of the Debugging board

1 Connect the devices and set up the test environment according to Figure 5-25 or
Figure 5-26. Then properly connect one end of the module to the mini PCI-E
connector and fix the other end of the module by well locking the connector latch.
Insert the SIM card into the SIM card socket. Then connect the debugging board
to the PC through a USB cable. You can connect the USB cable only when the
module is properly connected to the mini PCI-E connector and fixed.
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1 When performing the wired connection test, connect the CMU200 to the RF
interface of the module by using the module-dedicated RF cable. (For the
connection method, see Figure 5-25.) The compensation for the line loss of the
CMU200 is about 0.7 dBm.

1 When performing the wireless connection test, connect the module to the
debugging board by using the RF cable. Then connect the antennas to the RF
interface of the module directly. (For the connection method, see Figure 5-26.)

V. Test Method

After the preceding operations, if the LED below the mini PCI-E connector, you can
infer that the program is running. Then the following functions can be realized by
using the debugging board.

1. Controlling the states and testing the performance in each state

The debugging board is designed with pins. You can control the module state through
the pins. The silkscreen printing is used to label the pins on the debugging board.

You can manually control the power supply, dormant, waking up, and RF functions,
and the reset state through the following pins:

1 J101: You can manually control the input enable signal (VEN) of the LTC3442
chip. When you connect the jumper header to the right of J101 (VEN is driven to
the low level), the power supply is cut off; when you remove the jumper header,
no impact is caused to the power output.

1 J202: You can manually control the signal (WAKEUP_N) that the PC uses to
wake up the module. When you connect the jumper header to the left of 3202
(WAKEUP_N is driven to the low level), the module works; when you connect
the jumper header to the right of J202 (driven to high level), the module
hibernates.

1 J203: You can manually control the signal (WAKE_NB_N) that the module uses
to activate the PC. When you connect the jumper header to the left of J203
(WAKE_NB_N is driven to the low level), the PC can be activated and the main
power supplies the power; when you connect the jumper header to the right of
J203 (driven to the high level), no impact is caused to the PC.

1 J204: You can manually control the module reset signal (PERST_N).When you
connect the jumper header to the right of J204 (PERST_N is driven to the low
level), the module is reset; when you remove the jumper header, the module
works normally.

1 J205: You can manually control the signal (W_DISABLE_N) for disabling the RF
function of the module. When you connect the jumper header to the left of J205
(W_DISABLE_N is driven to the low level), the RF function of the module is
disabled and the module enters the offline mode; when you connect the jumper
header to the right of J205 (driven to the high level), the RF function of the
module is enabled.

You can manually control the PCM voice function of the debugging board through the
following pins:

1 J501: You can manually control the signal (MICMUTE) for muting the
microphone used for the PCM voice function. When you connect the jumper
header to the left of the 3501 (MICMUTE is driven to the high level), the
microphone is muted.
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1 J501: You can manually control the signal (EARMUTE) for muting the earphone
used for the PCM voice function. When you connect the jumper header to the
left of the J502 (EARMUTE is driven to the high level), the earphone is muted.

1 J503: You can manually control the signal (COMP_SEL) for selecting the
working mode of the PCM voice function. When you connect the jumper header
to the left of J530 (COMP_SEL is grounded and driven to the low level), the 13-
bit linear mode is selected; when you connect the jumper header to the right of
J503, the 8-bit compressed mode is selected.

1 J504: You can manually control the reset signal (PCM_RESET) of the PCM
voice function. When you connect the jumper header to the bottom of J204
(PCM_RESET is driven to the low level), the PCM function is reset; when you
remove the jumper header, the PCM function works normally.

Though controlling the module states manually, you can test the performance and
parameter in each state by using the CMU200 or other matching software.

2. Testing the key signals
On the debugging board, the test points of all signification signals are led out for
testing. Figure 5-27 shows positions of the test points.

Figure 5-27 Test point position
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The test points shown in the previously figure are described as follows:
TS408: WAKE_NB_N (signal that the module uses to activate the PC)
TS406: WAKEUP_N (signal that the PC uses to wake up the module)
TS407:W_DISABLE_N (signal for disabling the RF function of the module)
TS409: PERST_N (module reset signal)

TS201: MIC_P (input signal of microphone +)

TS202: MIC_N (input signal of microphone -)
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TS203: EAR_P (input signal of earphone +)

TS204: EAR_N (input signal of earphone -)

TS205: UART1_RX (Rx signal of the serial port 1)

TS206: UART1_TX (Tx signal of the serial port 1)

TS207: UART1_RI (RI signal of the serial port 1)

TS209: UART1_CTS (CTS signal of the serial port 1)

TS210: UART1_RFR (RFR signal of the serial port 1)

TS211: UART1_DTR (DTR signal of the serial port 1)

TS212: UART1_DCD (DCD signal of the serial port 1)

TS303: UART3_RX (Rx signal of the serial port 3)

TS304: UART3_TX (Tx signal of the serial port 3)
TS213: PCM_CLK (PCM clock signal)

TS214: PCM_DOUT (PCM digital output signal)

TS215: PCM_DIN (PCM digital input signal)

TS216: PCM_SYNC (PCM synchronization signal)

TS402: UIM_PWR (power voltage signal of the UIM card)

TS403: UIM_RESET (UIM card reset signal)

TS404: UIM_CLK (UIM card clock signal)

TS405: UIM_DATA (UIM card data signal)

TS220: LED_WWAN (control signal of displaying the module state)

TS410: GND

By using the test points on the debugging board, you can test the key signals,
resistors, or test points on the module.

VI. Material List

Table 5-2 Material list

Item Part Number | Quantity Description

PC - 1 It is provided by the
customer.

CMU200 - 1 It is provided by the
customer.

USIM or SIM card - 1 It is provided by the
customer.

Debugging board 03020NTP 1

Issue 1 (2009-01-20) Commercia in Confidence Page 60 of 70




e

HUAWEI

HUAWEI EM560 TD - HSDPA PC Embedded Module V100R001

Product Specification

USB cable

02450626 1

Itis a17 cm USB cable
used to connect the
USB-A connector to Mini
USB-B connector.

Antenna

27160038 1

RF cable 1

02450717 2

Itis a5 cm cable used to
connect the debugging
board to the module.

RF connector

02450716 1

Itis a female-type RF
connector used to
connect the RF cable to
the module.

RF cable 2

02450709 1

It is used to connect the
CMU200 to the module.
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6 Technical Reference

6.1 Layer 1 Specifications (Physical)

Examples of Channel Coding and Multiplexing TR 25.944
Physical Layer—General Description TS 25.201

Physical Channels and Mapping of Transport Channels onto Physical Channels
(TDD) TS 25.221

Multiplexing and Channel Coding (TDD) TS 25.222
Spreading and Modulation (TDD) TS 25.223
Physical Layer—Procedures (TDD) TS 25.224
Physical Layer—-Measurements (TDD) TS 25.225
3GPP HSDPA overall description 25.308

3GPP HSUPA overall description 25.309

3GPP UE radio access capabilities 25.306

6.2 Layer 2 Specifications (MAC/RLC)

MAC Protocol Specification TS 25.321
RLC Protocol Specification TS 25.322

6.3 Layer 3 Specifications (RRC)

UE Interlayer Procedures in Connected Mode TS 25.303
UE Procedures in Idle Mode TS 25.304
RRC Protocol Specification TS 25.331

6.4 Layer 3 NAS/Core Network (MM/CM)

Architectural Requirements for Release 1999 TS 23.121

NAS Functions Related to Mobile Station (MS) in Idle Mode TS 23.122
Mobile Radio Interface Signaling Layer 3—General Aspects TS 24.007
Mobile Radio Interface Layer 3 Specification—Core Network TS 24.008
PP SMS Support on Mobile Radio Interface TS24.011
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6.5 GSM Protocol Specifications

Mobile Radio Interface Layer 3 Specification, Radio Resource Control Protocol
TS 04.18

Mobile Station—Base Station System (MS-BSS) interface; Data Link (DL) Layer
Specification TS 04.06

Digital Cellular Telecommunications System (Phase 2+); Multiplexing and
Multiple Access on the Radio Path TS 05.02

Technical Specification Group GERAN; Channel coding TS 05.03

Digital Cellular Telecommunications System (Phase 2+); Radio Subsystem Link
Control TS 05.08

Digital Cellular Telecommunications System (Phase 2+); Radio Subsystem
Synchronization TS 05.10

6.6 GPRS Protocol Specifications

Overall Description of the GPRS Radio Interface; stage 2 TS 3.64
Mobile Radio Interface Layer 3 Specification TS 04.08

Mobile Radio Interface Layer 3 Specification: Radio Resource Control Protocol
TS 04.18

General Packet Radio Service (GPRS): Mobile Station (MS)-Base Station
System (BSS) interface; Radio Link Control/Medium Access Control (RLC/MAC)
protocol TS 04.60

Mobile Station—Serving GPRS Support Node (MS—-SGSN) Logical Link Control
(LLC) Layer Specification TS 04.64

Mobile Station—Serving GPRS Support Node (MS—-SGSN); Subnetwork
Dependent Convergence Protocol (SNDCP) TS 04.65

Multiplexing and Multiple Access on the Radio Path TS 05.02

Channel Coding TS 05.03

Modulation TS 05.04

Radio Transmission and Reception TS 05.05

General Packet Radio Service (GPRS); Stage 1 TS 22.060

Mobile Execution Environment (MexE) TS 23.057

General Packet Radio Service (GPRS) Service description; stage 2 TS 23.060

6.7 General Specifications

UE Capability Requirements TR 21.904

UE Radio Access Capabilities TR 25.926
Vocabulary TR 25.990

Radio Interface Protocol Architecture TS 25.301
Services Provided by the Physical Layer TS 25.302
Synchronization in UTRAN Stage 2 TS 25.402
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6.8 Performance/Test Specifications

1 UE Radio Transmission and Reception (FDD) TS 25.101

1 Common Test Environments for User Equipment (UE) TS 34.108
1 Special Conformance Testing Functions TS 34.109

1 Terminal Conformance Specification TS 34.121

1 User Equipment (UE) Conformance Specification; Part 1: Protocol Conformance
TS 34.123-1

1 User Equipment (UE) Conformance Specification; Part 2: Protocol Conformance
TS 34.123-2

6.9 SIM Specifications

1 SIMand IC Card Requirements TS 21.111

1 39Gen. Partnership Proj Tech. Spec. Group Terminals; SIM App. Toolkit (USAT)
TS 31.111
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Acronyms and Abbreviations

3G

3GPP

APN

ARPU

BSS

CM

CPU

CS domain
DTM

EDGE
FDD
GERAN
GPRS
GPS

GSM
HSDPA
TD-HSDPA
HSUPA

IC

LCD

LED

MAC

MexE

Mini PCI Express
MM

Modem

Third Generation

3" Generation Partnership Project

Access Point Name

Average Revenue Per User

Base Station Subsystem

Connection Management

Central Processing Unit

Circuit Switched domain

Digital Trunk Module

Enhanced Data Rates for GSM Evolution
Frequency Division Duplex

GSM/EDGE Radio Access Network
General Packet Radio Service

Glogal Position System

Global System for Mobile Communications
High Speed Downlink Packet Access
Time Division-High Speed Download Packet Access
High Speed Uplink Packet Access
Integrated Circuit

Liguid Crystal Display

Light Emitting Diode

Medium Access Control

Mobile Execution Environment

Mini Peripheral Component Interconnect Express
Mobility Management

Modulator Demodulator
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MS
MSC
NAS
NMEA
oS
PCM
PIN
PnP

PP

PS domain
PUK
RF

RLC
RRC
SGSN
SIM
SMS
SNDCP
TR

TS

UE
UMTS
USAT
usB
USIM
uUssD
UTRAN
TD-SCDMA

WWAN

PCIE CEM
specification

Mobile Station

Mobile Switching Center

Non-Access Stratum

National Marine Electronics Association
Operating System

Pulse Code Modulation

Personal Identification Number

Plug and Play

Point-to-Point

Packet Switched domain

PIN Unblocking Key

Radio Frequency

Radio Link Control

Radio Resource Control

Serving GPRS Support Node

Subscriber Identity Module

Short Messaging Service

Subnetwork Dependent Convergence Protocol
Technical Report

Technical Specification

User Equipment

Universal Mobile Telecommunications System
USIM Application Toolkit

Universal Serial Bus

UMTS Subscriber Identity Module
Unstructured Supplementary Service Data

UMTS Terrestrial Radio Access Network

Time Division-Synchronous Code Division Multiple

Access

Wireless Wide Area Network

PCI Express Mini Card Electromechanical Specification
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Safety Information

Read the safety information carefully to ensure the correct and safe use of your
wireless device. Applicable safety information must be observed.

[Il Interference

Power off your wireless device if using the device is prohibited. Do not use the
wireless device when it causes danger or interference with electric devices.

Medical Device

1 Power off your wireless device and follow the rules and regulations set forth by
the hospitals and health care facilities.

1 Some wireless devices may affect the performance of the hearing aids. For any
such problems, consult your service provider.

1 Pacemaker manufacturers recommend that a minimum distance of 15 cm be
maintained between the wireless device and a pacemaker to prevent potential
interference with the pacemaker. If you are using an electronic medical device,
consult the doctor or device manufacturer to confirm whether the radio wave
affects the operation of this device.

Area with Inflammables and Explosives

To prevent explosions and fires in areas that are stored with inflammable and
explosive devices, power off your wireless device and observe the rules. Areas
stored with inflammables and explosives include but are not limited to the following:
1 Gas station

1 Fuel depot (such as the bunk below the deck of a ship)

1 Container/Vehicle for storing or transporting fuels or chemical products

1 Area where the air contains chemical substances and particles (such as granule,
dust, or metal powder)

1 Area indicated with the "Explosives" sign
1 Area indicated with the "Power off bi-direction wireless equipment" sign
1 Area where you are generally suggested to stop the engine of a vehicle

Traffic Security

1 Observe local laws and regulations while using the wireless device. To prevent
accidents, do not use your wireless device while driving.
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1 RF signals may affect electronic systems of motor vehicles. For more information,
consult the vehicle manufacturer.

1 Ina motor vehicle, do not place the wireless device over the air bag or in the air
bag deployment area. Otherwise, the wireless device may hurt you owing to the
strong force when the air bag inflates.

Airline Security

Observe the rules and regulations of airline companies. When boarding or
approaching a plane, power off your wireless device. Otherwise, the radio signal of
the wireless device may interfere with the plane control signals.

[E Safety of Children

Do not allow children to use the wireless device without guidance. Small and sharp
components of the wireless device may cause danger to children or cause
suffocation if children swallow the components.

Environment Protection

Observe the local regulations regarding the disposal of your packaging materials,
used wireless device and accessories, and promote their recycling.

WEEE Approval

The wireless device is in compliance with the essential requirements and other
relevant provisions of the Waste Electrical and Electronic Equipment Directive
2002/96/EC (WEEE Directive).

RoHS Approval

The wireless device is in compliance with the restriction of the use of certain
hazardous substances in electrical and electronic equipment Directive 2002/95/EC
(RoHS Directive).

Laws and Regulations Observance

Observe laws and regulations when using your wireless device. Respect the privacy
and legal rights of the others.

Care and Maintenance

It is normal that your wireless device gets hot when you use or charge it. Before you
clean or maintain the wireless device, stop all applications and power off the wireless
device.

1 Use your wireless device and accessories with care and in clean environment.
Keep the wireless device from a fire or a lit cigarette.

1 Protect your wireless device and accessories from water and vapor and keep
them dry.

1 Do not drop, throw or bend your wireless device.
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1 Clean your wireless device with a piece of damp and soft antistatic cloth. Do not
use any chemical agents (such as alcohol and benzene), chemical detergent, or
powder to clean it.

1 Do not leave your wireless device and accessories in a place with a considerably
low or high temperature.

1 Use only accessories of the wireless device approved by the manufacture.
Contact the authorized service center for any abnormity of the wireless device or
accessories.

1 Do not dismantle the wireless device or accessories. Otherwise, the wireless
device and accessories are not covered by the warranty.

Emergency Call

This wireless device functions through receiving and transmitting radio signals.
Therefore, the connection cannot be guaranteed in all conditions. In an emergency,
you should not rely solely on the wireless device for essential communications.

Specific Absorption Rate (SAR)

Your wireless device is a radio transmitter and receiver. It is designed not to exceed
the limits for exposure to radio waves recommended by international guidelines.
These guidelines were developed by the independent scientific organization ICNIRP
and include safety margins designed to assure the protection of all persons,
regardless of age and health.

The guidelines use a unit of measurement known as the Specific Absorption Rate, or
SAR. The SAR limit for wireless devices is 2.0 W/kg and the highest SAR value for
this device when tested complied with this limit.

Regulatory Information

The following approvals and notices apply in specific regions as noted.
CE Approval (European Union)

The wireless device is approved to be used in the member states of the EU. The
wireless device is in compliance with the essential requirements and other relevant
provisions of the Radio and Telecommunications Terminal Equipment Directive
1999/5/EC (R&TTE Directive).

Federal Communications Commission Notice (United States): Before a wireless
device model is available for sale to the public, it must be tested and certified to the
FCC that it does not exceed the limit established by the government-adopted
requirement for safe exposure.

The SAR limit adopted by the USA and Canada is 1.6 watts/kilogram (W/kg)
averaged over one gram of tissue. The highest SAR value reported to the FCC for
this device type was compliant with this limit.

FCC Statement

This device complies with Part 15 of the FCC Rules. Operation is subject to the
following two conditions: (1) this device may not cause harmful interference, and (2)
this device must accept any interference received, including interference that may
cause undesired operation.
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The antenna(s) used for this transmitter must be installed to provide a separation
distance of at least 20 cm from all persons.

Warning: Changes or modifications made to this equipment not expressly approved
by HUAWEI may void the FCC authorization to operate this equipment.
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