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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 EM770W HSPA 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.

Reference Schematic

Lists the Reference Schematic of using the product.
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1 Overview

1.1 Introduction

HUAWEI EM770W HSPA PC Embedded Module (hereinafter referred to as the
EM770W) is a HSPA Wireless Wide Area Network (WWAN) PC module. It is a multi-
mode wireless terminal for business professionals.

The EM770W supports the following standards:

1 High Speed Packet Access(HSPA)

1 Universal Mobile Telecommunications System (UMTS)
1 Enhanced Data Rates for Global Evolution (EDGE)

1 General Packet Radio Service (GPRS)

1 Global System for Mobile Communications (GSM)

The EM770W provides the following services:

1 HSPA/UMTS packet data service
I EDGE/GPRS packet data service
1 WCDMA/GSM short message service (SMS)

The EM770W can be connected to a PC via the Mini PCI Express interface. In the
service area of the HSPA, UMTS, EDGE, GPRS or GSM network, you can surf the
Internet, send messages and emails, and receive messages/emails cordlessly. The
EM770W is fast, reliable, and easy to operate. Thus, mobile users can experience
many new features and services with the EM770W. These features and services will
enable a large number of users to use the EM770W and the average revenue per
user (ARPU) of operators will increase substantially.
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Figure 1-1 shows the profile of the EM770W.

Figure 1-1 Profile of the EM770W

HUAWEI Mobile Broadband
Model:EM770W
HSPA Module @

FCC ID:QISEM770W mumm

C€0682

Huawei Technologies Co., Lid,
Made in China

1.2 Key Features

Table 1-1 lists the key features of the EM770W.

Table 1-1 Key features of the EM770W

Feature

EM770W

HSPA/UMTS 2100 MHz

HSPA/UMTS 1900 MHz

HSPA/UMTS 1700 MHz

HSPA/UMTS 900 MHz

HSPA/UMTS 850 MHz

HSPA/UMTS 800 MHz

GSM/GPRS/EDGE 850/900/1800/1900 MHz

UMTS equalizer and receive diversity

HSDPA data service of up to 7.2 Mbit/s

<|=<|=<|lz|<|=<|z|=<]|<<
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Feature EM770W

HSUPA data service of up to 5.76 Mbit/s

UMTS 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 UMTS and GSM

SMS based on the CS/PS domain of GSM and WCDMA

Unstructured Supplementary Service Data (USSD)

GPS(Standalone)

PCM interface

Mini PCI Express 1.2 interface

<|=<lo|=<|=<|=<|=<|=<|=<|=<|<x

Windows 2000/Windows XP/Windows Vista/Linux 2.6.18 or later
versions

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

N: Do not support the feature.

1.3 Hardware Overview

The hardware of the EM770W 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 EM770W is completed on a single-board. Figure 1-2 shows the hardware
functional block diagram.

Issue 2 (2009-06-20) Commercial in Confidence Page 9 of 80
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Figure 1-2 Hardware functional block diagram
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The circuitry of the EM770W consists of three sections: baseband section, RF
section, and PM section.

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

I The RF section includes the RF transceiver, PA, antenna switches, duplexer,
and antenna interfaces, and it supports receive diversity.

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

I The GPS section is optional.

1.3.2 External Hardware I nterfaces
1. Antenna interface

The EM770W has a main antenna connector and an auxiliary antenna connector.
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g'é HUAWEI EM770W HSPA PC Embedded Module V100R001
HUAWEI Product Specification

@ Auxiliary antenna connector (labeled with A on the PCB)

® Main antenna connector (labeled with M on the PCB)

2. Mini PCI Express interface

The interface of the EM770W is a standard Mini PCI Express interface. The EM770W

consists of several major signals, as shown in the following figure.

Figure 1-3 Mini PCI Express identification

UsIM

UsB 7
PCM

F 3

3
k

PC PERST#
W_DISABLE_N

LED_WWAN

MINI PCI EXPRESS

POWER
GND

- 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 three modes of USB 2.0 (low
speed, full speed, and high speed). Because there is not a separate USB-
controlled voltage bus, USB functions implemented on EM770W which are
expected to report as self-powered devices.

- PCM interface: The PCM interface provides interface for external codecs.
- Aukxiliary signals: The auxiliary signals provide some other functions.

Issue 2 (2009-06-20) Commercial in Confidence Page 11 of 80



g'é HUAWEI EM770W HSPA PC Embedded Module V100R001
HUAWEI Product Specification

- 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 EM770W uses the 3.3 voltage as the power supply.

1.4 Software Overview

Figure 1-4 Software logic block diagram

- Firmware
- PC Drivers
|:| 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.
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Application Service Subsystem

PC Drivers

Dashboard

The application service subsystem consists of various application services and a
WCDMA-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
I SMS service
I 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 2 (2009-06-20) Commercial in Confidence Page 13 of 80
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2 Mechanical Specifications

2.1 Dimensions and interfaces
2.1.1 Dimensions and interfaces of the EM 770W

The dimensions of the EM770W 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 EM770W in details.

Figure 2-1 Dimensions of the EM770W

30,0040, 20
+0.3D 24 204010
- i— 4. 7002 8254010

]

N Og w=[] M
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50.9540.20

48.054-0.
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1301043
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Figure 2-2 shows the appearance of the interfaces on the EM770W.
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Figure 2-2 Appearance of the interfaces on the EM770W

@ Mini PCI Express connector

It is used to connect the EM770W to the WWAN Mini PCI Express interface of the PC.
® Screw holes

They are used to fix the EM770W on the main board of the PC with screws.

® Antenna interfaces

They are used to connect to antennas. Auxiliary antenna and main antenna are
combined to support receive diversity. The receive diversity can strengthen the
received RF signal quality and improve RF performance, and whether to open or
close the receive diversity function can be controlled by software.

Notes:

We strongly recommend adding auxiliary antenna when you design PC with the EM770W.

2.1.2 Dimensions of the Mini PCI Express Connector

The EM770W 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

@1.40 x010 —~‘ ’——

16.35 '

. 30.30
ﬁ F .
o
195 4—| -|—1 e
PIN 2 [ X [—i="25
' A

nolex

——m—— @090 +010
TRt AR

TMMOD i
|
|

'I]IIIIII Tarerrt
e

="

= QS TYP. e

0,20[]

2.1.3 Dimensions of the Antenna Connector

5.1 MAX.

The EM770W 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

T

(3.1)

v |
gy == &
l" —1 "l Q
9 2
=} 2.6 K
0.6 =
T N
[ F=t—
Jo 110 ]
NW—‘J

JE_

Cut Out Prohibition Area

4+0.05

1.910.05A

GND |
. |
W | |
2 ]l
hL /
o 1/ SIG
S 1+0.05
1
3

2.24+0.05

Recommended PCB mounting pattern

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

U.FL-LP-040 U.FL-LP-066 U.FL-LP(V}-040 U.FL-LP-082 U.FL-LP-088
::EE [Es] %‘ I E w % = o S—
é-_g:lE | MK% 01[2%]- C‘I:QEE k @@
Part No. )
4 4 34 5
——1 — - 1 ——
R =] TJ_ N | s gL &jﬂuﬂ gL &j_ﬂ_m
: 2.5mim Max. 2.5mm Max. 2.0mm Max. 2.4mm Max. 2.4mm Max.
Mated Height ) i ) . ] . )
(2.4mm Nom.) (2.4mm Nom.) (1.9mm Nom.) (2.3mm Nom.) (2.3mm Nom.)
) ) Dia. 1.13mm and . ) ,
Applicable Dia. 0.81mm Die. 1.32mm Dia. 0.81mm Dia. 1mm Dia. 1.37mm
P
cable Coaxial cable ) Coaxial cable Coaxial cable Coaxial cable
Coaxial cable

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-8106¢
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
g'ggr tional | 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 EM770W 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 EM770W.

Table 3-1 Definition of mini PCI Express pins

Definition of the EM770W 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 NC Not connected. -

4 GND GND Mini Card ground. | —

5 COEX2 NC Not connected. -

6 15V NC Not connected. -

7 CLKREQ# NC Not connected. -

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

9 GND GND Mini Card ground. | —

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

11 | REFCLK- NC Not connected. -

12 | UIM_CLK UIM_CLK External UIM/SIM | Output
clock signal.

13 | REFCLK+ NC Not connected. -
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Definition of the EM770W Mini PCI Express pins
Pin | Mini PCI HUAWEI Pin Additional Direction to
No. | Express Description Description Module
Standard
Description

14 UIM_RESET UIM_RESET External UIM/SIM Output
reset signal.

15 | GND GND Mini Card ground. | —

16 | UIM_Vpp NC Not connected. -

17 | Reserved NC Not connected. —

18 | GND GND Mini Card ground. | —

19 | Reserved NC Not connected. -

20 | W_DISABLE# | W_DISABLE_N For ending the Input
wireless o
communications

21 [ GND GND Mini Card ground. | —

22 | PERST# PERST# For forcing a Input
hardware reset on
the card.

23 | PERNO NC Not connected. -

24 | 3.3Vaux NC Not connected. -

25 | PERpO NC Not connected. -

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 NC Not connected. -

31 | PETnO NC Not connected. -

32 | SMB_DATA NC Not connected. -

33 | PETpO NC Not connected. -

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 Mini Card ground. | —

38 | USB_D+ USB_D+ USB signal D+. Input/Output
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Definition of the EM770W 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 | GND GND Mini Card ground. | —

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 Mini Card ground. | —

44 | LED_WLAN# NC Not connected. -

45 | Reserved PCM_CLK PCM clock Output

46 | LED_WPAN# | NC Not connected. -

47 | Reserved PCM_DOUT PCM data output | Output

48 |15V NC Not connected -

49 | Reserved PCM_DIN PCM_data input Input

50 | GND GND Mini Card Ground | —

51 | Reserved PCM_SYNC PCM frame Output
synchronization

52 | 3.3Vaux VCC_3V3 3.3V DC supply Input
rail from the PC
side.
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3.2 Pin Descriptions

3.2.1 Digital Signal DC Characteristics

Table 3-2 Digital signal DC characteristics

Symbol | Description Minimum | Maximum | Unit Notes

Viu High-level input voltage, 0.7*Vop x| Vb 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 | Vpp x \% 1
CMOS

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

I Input high leakage current | — 1 MA 1

I Input low leakage current | -1 - MA 1

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

lpu 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

lozHPD 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

Ci Input capacitance - 7 pF 1,2

Notes:

1. Table 3-2 lists the universal specifications of the signals. Any difference from the universal
specifications is listed in the related chapter or section.

2. The input capacitance value is guaranteed by design and not completely tested.
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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 EM770W, +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 3.3V 36V

GND 4,9, 15, 18, 21, 26, 27, 29, 34, ov
35, 37, 40, 43, and 50

3.2.3 USB Signals

The EM770W 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
Notes:

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-.

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

VOHmin VoLmax V|Hmin ViLmax

2.8V 0.3V 2V 0.8v

3.24USIM Signals

The USIM is a smart card for UMTS/GSM cellular applications. The USIM provides
the required subscription information to allow the mobile equipment to attach to a
GSM or UMTS 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 EM770W 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
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| | | |
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I | | |
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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 EM770W 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 3.0 V 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. SIM signals
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 0.2Vcc
Vi 0.7Vcc Vce

Table 3-8 SIM CLK requirements

CLK Minimum Maximum
Vi 0 0.2Vcc
Vi 0.7Vcc Vce

Table 3-9 SIM 10 requirements

10 Minimum Maximum
Vi 0 0.4

Viu 0.7Vcc Vcc

VoL -0.3 0.2Vcc
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10 Minimum Maximum
VoH 0.7Vcc Vce+0.3

The 10 signal is bidirectional and is pulled up to UIM_PWR by a 15 kQ resistor on the
module, as the standard recommends.

Notes:

The Vo.max of 0.45 V for the outputs is specified at an output current of 3 mA whereas the
Viemax 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 UIM_PWR, UIM_RST,
UIM_CLK, and UIM_DATA ( UIM_Vpp isn’t connected also 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 |tis 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.

I 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.

3.25PCM Interface Signals

The PCM interface can be used in two modes:

1 Primary PCM that runs at 2.048MHz(short frame sync)
1 Auxiliary PCM that runs at 128KHz(long frame sync)

They both support linear,u-law and A-law codecs match the sync timing and run in
master mode.The default mode of EM770W is primary PCM with linear codec.

Both the PCM interface modes, primary and auxiliary, use the same pins. The PCM
pin assignments is shown in Table 3-10.
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Table 3-10 PCM Pins

Pin | Name Primary PCM Auxiliary Description Direction
functionality PCM to
functionality Module

45 | PCM_C | PRIM_PCM_CL | AUX_PCM_C | PCM clock Output
LK K LK

47 | PCM_D | PRIM_PCM DO | AUX_PCM D | PCM data Output
ouT uT ouT output

49 | PCM_DI | PRIM_PCM DI | AUX_PCM_DI | PCM data input | Input
N N N

51 |PCM_S |PRIM_PCM_SY | AUX_ PCM_S | PCM frame Output
YNC NC YNC synchronization

Primary PCM interface (2.048MHz)

The PCM codec port operates with a 2.048MHz clock and the PCM_SYNC runs at
8KHz with a 50% duty cycle.

Figure 3-2 PRIM_PCM_SYNC timing

t{syncj—!
PRIM_PCM SYNC | —\_s

e— t(synca) —+o—$ t(syncd)

Figure 3-3 PRIM_PCM_DIN codec to module timing

f{clk
t(clkh) lei(tckl)
f{sync_offset)

PRIM_PCM_SYNC / Y
i,

PRIM_FCM_CLK

PRIM_PCM_DIN

Figure 3-4 PRIM_PCM_DOUT module to codec timing
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PRIM PCM_CLK

t(sync_offset)

PRIM_PCM_SYNC _/ \

L ]

e—t{clk)—n
t(clkh) |ettcki)»

—\_/—\_5&/—\_/_

1—n1t{pdouu

Ty,
Sy,

1—p1t{pdoul}

Lt{zdout} »

PRIM_PCM_DOUT { MSB

Table 3-11 Primary PCM timing parameters

X

X

LSB

-

Ty,
Sy,

Parameter

Description

Min

Typical

Max

Unit

Note

t(sync)

PRIM_PCM_SYNC cycle
time(PCM_SYNC_DIR=
1)

125

Hs

PRIM_PCM_SYNC cycle
time(PCM_SYNC_DIR=
0)

125

Hs

t(synca)

PRIM_PCM_SYNC
asserted
time(PCM_SYNC_DIR=
1)

488

ns

PRIM_PCM_SYNC
asserted
time(PCM_SYNC_DIR=
0)

ns

t(syncd)

PRIM_PCM_SYNC de-
asserted
time(PCM_SYNC_DIR=
1)

124.5

Hs

PRIM_PCM_SYNC de-
asserted
time(PCM_SYNC_DIR=
0)

Hs

t(clk)

PRIM_PCM_CLK cycle
time(PCM_CLK_DIR=1)

488

ns

PRIM_PCM_CLK cycle
time(PCM_CLK_DIR=0)

ns

t(clkh)

PRIM_PCM_CLK  high
time(PCM_CLK_DIR=1)

244

ns

1,5

PRIM_PCM_CLK  high
time(PCM_CLK_DIR=0)

ns

t(clkl)

PRIM_PCM_CLK  low
time(PCM_CLK_DIR=1)

244

ns

1,5

PRIM_PCM_CLK  low
time(PCM_CLK_DIR=0)

ns

t(sync_of
fset)

PRIM_PCM_SYNC offset
time to PRIM_PCM_CLK
falling

122

ns
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Parameter Description Min | Typical | Max | Unit | Note

PCM_SYNC_DIR=1,PC
M_CLK DIR=1
PRIM_PCM_SYNC offset
time to PRIM_PCM_CLK
falling — — — ns
PCM_SYNC_DIR=0,PC
M_CLK_DIR=0
PRIM_PCM_DIN setup

t(sudin) time to PRIM_PCM_CLK | 60 — — ns
falling
PRIM_PCM_DIN  hold

t(hdin) time after | 60 — — ns
PRIM PCM CLK falling
Delay from
PRIM_PCM_CLK rising _ Yy

tpdout) |4 “PRIM_PCM_DOUT 60 | ns
valid
Delay from
PRIM_PCM_CLK falling ? 4

tzdout) 14" “prIM_PcM_DoUT| ° 60 | ns
High-Z

Notes:

1 t(clkh) and t(clkl) are independent of PCM_CLK_SENSE.
2 One t(clk) period.

3 PRIM_PCM_SYNC cycle time minus one t(clk) period.

4 t(clk)= 1/(2.048 MHz).

5 PRIM_PCM_CLK high or low time = t(clk)/2+10 ns.

6 PRIM_PCM_SYNC offset time = t(clk)/4.

Auxiliary PCM interface (128kHz)

The auxiliary PCM interface enables communication with an external codec to
support hands-free applications. Linear, -law, and A-law codecs are supported by the
auxiliary PCM interface.

The auxiliary codec port operates with standard long-sync timing and a 128 kHz clock.
The PCM_SYNC runs at 8 kHz with a 50% duty cycle. Most K-law, and A-law codecs
support the 128 kHz PCM_CLK bit clock.

Figure 3-5 AUX_PCM_SYNC timing

tawrsync) § f—
S o N
t{auxsx.rnca)—-‘-—s s—. t(auxsyncd)

Figure 3-6 AUX_PCM_DIN codec to module timing

AUX_PCM_SYNC
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AUX PCM CLK /7~ \

AUX PCM_SYNC /

AUX PCM_DIN
(Companded

AUX_PCM DIN
(Linean

tauxclk)

t{auxclkh) f{auxck)

S ATEa

offset) “

t[suauxdirbl 4—-{t[hauxdin]

M5B 1%

Figure 3-7 AUX_PCM_DOUT module to codec timing

=t(auxcly
t(auxclkh) t(auxckl)
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Table 3-12 Auxiliary PCM timing parameters

Parameter Description Min | Typical | Max | Unit | Note

t(auxsyn A_UX_PCM_SYNC cycle _ 125 _ us

C) time

t(auxsyn AUX_PCM__SYNC - 62.5 - us 1

ca) asserted time

t(auxsyn AUX_PCM__SYNC de- _ 62.5 _ us 1

cd) asserted time

t(auxclk) A.UX—PCM—CLK cycle — 7.8 — us 2
time

t(auxclkh A_UX_PCM_CLK high _ 39 _ us 3

) time

t(auxclkl) A.UX—PCM—CLK low - 3.9 — Hs 3
time

t(sync_of | AUX_PCM_SYNC offset

fset) time to AUX_PCM_CLK — 1.95 — us 4
rising

t(suauxdi | AUX_PCM_DIN setup

n) time to AUX_PCM_CLK 60 - - ns
Falling
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Parameter Description Min | Typical | Max | Unit | Note
. AUX_PCM_DIN hold
t(hauxdin time after 60 — — ns
) AUX PCM CLK Falling
t(pauxdo | Propagation delay from
ut) AUX_PCM_CLK — — 60 ns
AUX PCM DOUT valid

Notes:
1 t(auxsync)/2 £ 10 ns.
2 t(auxclk)= 1/(128 kHz).
3 t(auxclk)/2 £ 10 ns.
4 t(auxclk)/4 £ 10 ns.

3.2.6 W_DISABL E# 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.

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 3-14 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 3-13 W_DISABLE_N signal

Pins | Name Description Direction to Module

20 W_DISABLE_N | Close wireless communications | Input

Table 3-14 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.

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.
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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.

3.2.7 LED_WWAN# Signal

The LED_WWAN signal of the EM770W can tolerate up to the voltage of 5V and
absorb the current up t0o150 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 3-15 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 | . Light 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 3-8 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.

3.2.8 PERST# Signal

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

Issue 2 (2009-06-20) Commercial in Confidence Page 32 of 80



g'é HUAWEI EM770W HSPA PC Embedded Module V100R001
HUAWEI Product Specification

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.

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 3-16 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.
3.29NC Pins

The NC pins are not internally connected in the EM770W.

3.3 Power Supply and Consumption
3.3.1 Power Supply

The EM770W 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 3-17.

Table 3-17 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 instantaneous current of the module will
exceed 2.75 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 (at least two 330uF capacitors).
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3.3.2 Power Consumption

The power consumptions of the EM770W in different scenarios are respectively listed
in Table 3-18, Table 3-19 and Table 3-20.

Table 3-18 DC power consumption (HSPAAWCDMA)

Description | Band Test Value Units | Power (dBm)
245.4 mA 1 dBm Tx Power
Band | (IMT2100) | 353.2 10 dBm Tx Power
598.7 24 dBm Tx Power
261.7 mA 1 dBm Tx Power
Band Il 371.3 10dBm Tx P
) m Tx Power
(PCS 1900)
623.1 24 dBm Tx Power
WCDMA
319.2 1 dBm Tx Power
Band V mA
(850M) 356.1 10 dBm Tx Power
600.5 24 dBm Tx Power
320.3 mA 1 dBm Tx Power
Band VI 361.9 10dBm Tx P
. m Tx Power
(900M)
563.3 24 dBm Tx Power
304.3 mA 1 dBm Tx Power
Band | (IMT2100) | 402.7 10 dBm Tx Power
625.4 24 dBm Tx Power
316.4 mA 1 dBm Tx Power
Band Il 429.2 10dBm Tx P
) m Tx Power
(PCS 1900)
708.6 24 dBm Tx Power
HSDPA
391.4 mA 1 dBm Tx Power
Band v 430.4 10dBm Tx P
) m Tx Power
(850M)
677.8 24 dBm Tx Power
391.1 mA 1d Bm Tx Power
Band Vil 423.5 10dBm Tx P
) m Tx Power
(900M)
633.6 24 dBm Tx Power
HSUPA 333.1 mA 1 dBm Tx Power
Band | (IMT2100) | 436.4 10 dBm Tx Power
629.4 24 dBm Tx Power
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Description | Band Test Value Units | Power (dBm)
337.3 mA 1 dBm Tx Power
Band Il 451.5 10dBm Tx P
) m Tx Power
(PCS 1900)
708.4 24 dBm Tx Power
393.2 mA 1 dBm Tx Power
Band v 436.9 10dBm Tx P
) m Tx Power
(850M)
667.6 24 dBm Tx Power
405.1 mA 1d Bm Tx Power
Band VI 437.7 10dBm Tx P
) m Tx Power
(900M)
619.2 24 dBm Tx Power

Table 3-19 DC power consumption (GSM/GPRS/EDGE)

Description | Test Value Units PCL Configuration
419.6 1 Up/1 Down
548.3 mA 3 2 Up/1 Down
662.2 4 Up/1 Down
GPRS850
185.5 1 Up/1 Down
239.7 mA 15 2 Up/1 Down
331.4 4 Up/1 Down
429.2 1 Up/1 Down
585.2 mA 5 2 Up/1 Down
685.1 4 Up/1 Down
GPRS900
220.4 1 Up/1 Down
312.6 mA 11 2 Up/1 Down
471.2 4 Up/1 Down
379.2 1 Up/1 Down
530.1 mA 0 2 Up/1 Down
730.7 4 Up/1 Down
GPRS1800
176.6 1 Up/1 Down
222.5 mA 11 2 Up/1 Down
279.4 4 Up/1 Down
GPRS1900 | 322.2 mA 0 1 Up/1 Down
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Description | Test Value Units PCL Configuration
467.6 2 Up/1 Down
645.7 4 Up/1 Down
173.7 1 Up/1 Down
217.6 mA 11 2 Up/1 Down
269.9 4 Up/1 Down
271.9 1 Up/1 Down
399.6 mA 8 2 Up/1 Down
508.2 4 Up/1 Down
EDGES850
184.4 1 Up/1 Down
237.4 mA 15 2 Up/1 Down
309.8 4 Up/1 Down
283.8 1 Up/1 Down
4154 mA 8 2 Up/1 Down
533.7 4 Up/1 Down
EDGE900
185.5 1 Up/1 Down
240.4 mA 15 2 Up/1 Down
314.5 4 Up/1 Down
289.5 1 Up/1 Down
395.6 mA 2 2 Up/1 Down
504.1 4 Up/1 Down
EDGE1800
199.5 1 Up/1 Down
225.7 mA 10 2 Up/1 Down
287.7 4 Up/1 Down
258.9 1 Up/1 Down
373.1 mA 2 2 Up/1 Down
4711 4 Up/1 Down
EDGE1900
176.8 1 Up/1 Down
223.2 mA 10 2 Up/1 Down
280.4 4 Up/1 Down
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Table 3-20 DC power consumption(ldle and Suspend)

Scenario Idle’ Suspend
. . : . Unit

Offline Offline Offline Offline

Enabled Disabled Enabled Disabled
WCDMA 2100MHz | 91.6 98.3 2.90 4.32 mA
DRX = 8 (2.56 s)
GSM 900MHz 93.2 102 2.90 4,58 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.

2 The above values are the average of some test samples.

3.3.3 Module Power Saving M ode Design Guide for Windows XP

When Huawei module is idle, the driver of the module use USB feature ‘selective
suspend’ to make USB device (the module) suspended, then the module will change
to power saving mode (sleep).

But there are some problems when we use USB feature ‘selective suspend’ in
Windows XP. If different USB devices are connected to the same USB host, only
when all of the devices are idle, the host could let all the devices be suspended
together. Once one or more devices are working, all of these devices could not be
suspended.

Figure 3-9 shows this situation. In the figure, there is a USB camera is connected
to the same USB host with Huawei module, so the module could not change to power
saving mode.

The Microsoft official declaration about this problem refers to the following link,
http://www.microsoft.com/whdc/connect/usb/usbfag_intermed.mspx.
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Figure 3-9 Different devices are connected to the same USB host
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e Microsoft AC Adapter
1 Microsoft ACPI-Compliant Control Method Batkery
- 8 Microsoft ACPI-Compliant Control Method Battery
-8 Microsoft ACPT-Compliant Control Method Battery
' Matherboard resources
= Pclbus
+ 1§ Inkel(R) 82801 PCI Bridge - 2448
3 J Irkel(R) 82801 G {ICH7 Farnily) PCI Express Root Pott - 2700
i g Inkel(R) 528016 (ICHT Family) SMBus Contraller - 2704
=4 InkeliR) 828015 {ICH7 Family) Ulkra ATA Storage Controllers - 27DF
= % Inkel(R) 823015 {ICH7 Family) USE Universal Host Controller - 27C8
. & UsBRoot Hub
1= Q Inkel(R) 82801 G {ICH7 Family) USE Universal Host Controller - 2709
€2 LIS Roat Hub
=] Q Inkel(R) 528015 {ICH7 Family) USE Universal Host Controller - 27CA
- E% UsB Root Hub
=] Q Inkel(R) 28016 {ICHT Family) USE Universal Host Contraller - Z7CE
&% USE Raot Hub
(7: %9 Inkel(R) 828015 {ICH7 Family) USBZ Enhanced Host Controller - Z?CC]
- =& USBRoot Hub
i - USE Composite Device
= 1JSE Yideo Device #3
USE Composite Device
¥ HUAWET Mobile Connect - 3G Application Interface (COM16)
e HUAWET Mabile Connect - 3G Madern #4
y HUAWET Mobile Connect - 3G PC UT Interface (COML7)
-j Inkel(R) 82801 GBM (ICH7-M) LPC Interface Controller - 2769
1) Inkel(R) 52801 GBIGHM (ICH7-M Family) Serial ATA Storage Contraller - 27C4
‘¢ Microsaft L&A Bus Driver For High Definition Audio
Mobile InkeliR) 945GM Express Chipset Family
* Mobile Intel(R) 945GM Express Chipset Family
3 j Mabile Inkel(R) 955394 5GMIPMIGMS/940GML Express Processor b DRAM Cantraller 72700
5 Motherboard resources
@), fudio Codecs
-j' Full screen video driver For console
I Q L=gacy Audio Drivers

L. | Bnary Viden Cankive Navicas

But in figure 3-10, Huawei module and the USB camera is connected to different
USB hosts, so they can be suspended separately. In this situation, Huawei module
could change to power saving mode.
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Figure 3-10 Different devices are connected to different USB hosts

. Computer Management

Q Fle Action | ! Window  Help

| o = I@_E Devices by type

@..—" ) canneckion
BT AL by type

=l m System Tog
Ewvent Yy

Shared|  show hidden devices
Local Lk

g

= Perform
. o g Drevice Manager

= & Storage

i M Removable Storage
P Disk Defragmenter
i Disk. Management
I+$ Services and Applications

Resources by connection

Cuskarnize. ..

= |

2]

»J Motherboard resources
4 PClbus
= i Intel(R) 82801 PCI Bridge - 2448
i Base System Device
: Base System Device
| &g OHCI Compliant IEEE 1394 Host Contraller
Ricoh RfRLISC476(I1) or Compatible CardBus Controller
M SDA Standard Compliant S0 Host Controller
:} Intel{R) 82801G (ICH? Family) PCI Express Root Port - 2700
.-; InkelfR) 52801G (ICH? Family) SMBus Controller - 2704
Inkel{R) 52801G (ICH7 Family) Ultra ATA Storage Contrallers - 270F

% InteliR) 82801G (ICH7 Family) USE Universal Host Controller - 2708
68 LIS Root Hub

= é USE Composite Device

“ ' HUAWEL Mabile Connect - 35 Application Interface (COM19)
HUAWET Mobile Connect - 3G Modem #5

3 (;y" HUAWET Mobile Connect - 3G PC UI Interface (COM20)
(=] \% Intel{R) §2801G {ICH7 Family) USE Universal Host Controller - 27C9
. 68 USE Root Hub

%P Intel{R) 82801G (ICH? Family) USE Universal Host Contraller - 274
= 6 1USB Rook Hub
i =] Q USE Composite Device
H “- 8 USE Yideo Device #2
&l Q Intel(R) 82501G (ICHY Family) USE Universal Host Contraller - 27CE
| l.gg USE Root Hub

[} _j Intel(R) 82501GEM [ICH7-M) LPC Inkerface Controller - 2769
P j Direct memary access controller
‘¢ ISAPNP Read Data Part
-j Microsoft ACPI-Compliant Embedded Controller
-j Numeric data processar
_e Programmable interrupt controller
) Paj2 Compatible Mause
‘s Standard 101/102-Key or Microsoft Matural PSf2 Keyboard
| System CMOS(real time clock
'y System speaker
Systen timer
Unknown device
Unknown device
£ Tnkel(BY 8PRN1GRMIEHM (TEH7-M Famibed Serisl AT Starane Controller - 2704

Displays devices by connection.

So if a laptop with Windows XP OS has any USB device (camera and so on), please
make sure Huawei module and the USB device are connected to different USB hosts,
otherwise the module maybe could not change to power saving mode.
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4 RF Specifications

4.1 Operating Frequencies

Table 4-1 RF bands

EM770W

Operating Band TX Rx

UMTS 2100 (Band I) 1920-1980 MHz 2110-2170 MHz

1930-1990 MHz

UMTS 1900 (Band If)

1850-1910 MHz

UMTS 900 (Band VIII) 880-915 MHz 925-960 MHz
UMTS 850 (Band V) 824-849 MHz 869-894 MHz
GSM 850 824-849 MHz 869-894 MHz
GSM 900 880-915 MHz 925-960 MHz

GSM 1800(DCS)

1710-1785 MHz

1805-1880 MHz

GSM 1900(PCS)

1850-1910 MHz

1930-1990 MHz

4.2 Conducted Rx sensitivity and Tx power

Table 4-2 EM770W conducted Rx sensitivity

Item 3GPP Protocol Claim | Test Value? | Unit
GSMB850 (CS, 2.43%") <-102 -108.5 dBm
GSM900 (CS, 2.43%) <-102 -108.5 dBm
DCS (CS, 2.43%) <-102 -108 dBm
PCS (CS, 2.43%) <-102 -108 dBm
BAND | (0.1%) <-106.7 -109.5 dBm
BAND I1 (0.1%) <-104.7 -107.5 dBm
BAND V(0.1%) <-104.7 -109 dBm

Issue 2 (2009-06-20)

Commercia in Confidence

Page 40 of 80




g'é HUAWEI EM770W HSPA PC Embedded Module V100R001

HUAWEI Product Specification
Item 3GPP Protocol Claim | Test Value? | Unit
BAND VIII (0.1%) <-103.7 -109.5 dBm
Notes:

1 % = Bit Error Rate or Block Error Rate.

2 The test values are the average of some test samples.

Table 4-3 EM770W conducted Tx power

Item 3GPP Protocol Claim | Test VValue? | Unit
GSM850 (CS) >31 32,5 dBm
GSM850 (PS) >25 26.5 dBm
GSM900 (CS) >31 32,5 dBm
GSM900 (PS) >25 26.7 dBm
DCS (CS) >28 29.5 dBm
DCS (PS) >24 25.4 dBm
PCS (CS) >28 29.5 dBm
PCS (PS) >24 25.2 dBm
BAND | >21 225 dBm
BAND Il >21 22 dBm
BAND V >21 225 dBm
BAND VI >21 225 dBm

4.3 Antenna Design Requirements
4.3.1 Recommended | ndex of the Module Antennas

Table 4-4 Recommended index of the main antenna

Working frequency 824-960 MHz and 1710-2170 MHz
Port impedance 50 Ohm

Port standing wave <25

Peak gain > 0 dBi

Antenna efficiency > 60%

Polarization Linear polarization

Pattern Omnidirectional
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GPS shares the auxiliary antenna with receiver diversity, when GPS session is
ongoing, the receiver diversity functionality will be turned off automatically and the
auxiliary antenna will serve for GPS. However, when GPS session is closed, the
antenna will be switched back to serve for receiver diversity.

Table 4-5 Recommended index of the auxiliary antenna

Working frequency

869-960 MHz, 1930-1990 MHz and 2110-2170 MHz

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 GPS antenna

Working frequency 1574.42MHz~1576.42 MHz

Port impedance 50 Ohm
Antenna efficiency > 50%
Polarization Circular polarization or Linear polarization

Pattern Omnidirectional

Table 4-7 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 4-8
lists the recommended index of the antenna isolation.

Table 4-8 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:
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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.

When designing the main antenna and the auxiliary antenna, the requirement on
the antenna isolation should be considered (the recommended value is listed in
Table 4-7). Meanwhile, try to keep the distance between the main antenna and
the auxiliary antenna as large as possible for optimizing the space diversity. For
example, you can place the main antenna at the upper left corner of the PC
screen and place the auxiliary antenna at the upper right corner of the PC
screen.

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.

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 4-8). 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.

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:

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.

Through software: The AT command of AT"RFSWITCH can be used to control
and query the status of the RF circuit.

For the offline mode, the following customizations can be realized on the firmware:

1.
2.

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

XXXXK XX XK XX
N J I
Y

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 EM770W device is 0x1404. There are three USB
interfaces in the USB product ID.
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5.2.1 WindowsDrivers

Huawei provides windows drivers to support Windows 2000/XP/Vista.
Huawei provides the following two ways to install the drivers:

I 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 EM770W 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 humber 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

#% Intel (R) Fentium(R) 4 CPU 3.00GHz
ﬂ Intel (B] Fentium (K] 4 CPU 3. 00GHz
|- iJ PCT bus
+ _fl Intel (K] 82801 FCI Eridze - 244F
_ﬂ' Intel (R) 82301G (ICHT Family) SMBusz Contreller - ZTDA
+ @ Intel (K] 82801 (ICHT Family] Wltra ATA Storage Controllers — ZTOF
+ _é Intel (R) §2801GB/GR (ICHT Family) LPC Interface Controller - 2TES
1 @ Intel () S2801GE/GE,GH (ICHT Family) Serial ATh Storage Controller — ZTCO
+ rj Intel (R) 829455 Express Chipset Family
_f' Intel (R) 945G/GZ/F/FL Frocezzor to I/0 Controller — 2770
_E Motherboard resources
), Realtek AC 97 Audio
+ @ Standard Enhanced PCT to USE Host Controller
[— B Standard Universal FCI to USE Hozt Controller ]

—|-E&% USE Root Hub
USE = 02 USE Composite Device
Interface . . .
‘ fl»,i HUAKET Mobile Conmect — 3G Application Interface (COM4)

s HUAHET Mobile Conmect — 3G Modem
“__*»yi HUSHET Mobile Commect — 3G PC UT Interface (COM14)
+ %Stmdard Uniwver=zal FCI to USE Host Controller

USE
nterface

+ Standard Uniwversal PCI to USE Host Controller
Standard Univer=zal FCT to USE Host Controller

¥

The following interfaces and ports are supported by EM770W:

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.

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

The EM770W 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

FrofieName: L I

Table 5-1 lists the dashboard specifications.

Table 5-1 Windows dashboard specifications

Item Description

SMS Writing/Sending/Receiving
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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 GPS

Please refer to additional Huawei document for the GPS function.

5.5 Tools
5.5.1 Firmwar e Update T ool

The Windows-based update tool provided by Huawei is used to update the firmware
of the EM770W.

The following figures (from Figure 5-3 to Figure 5-9) show the procedure for using the
EM730V update tool.The EM770W update procedure is the same as EM730V.
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Figure 5-3 EM730V update tool

&

Welcome to EM730V Update Wizard

[B409]
Thiz wizard helps you to update the firmware of your ENMT3IO0V
Data Card to wersion 11.6804.24 0000

Fleaze read the following license agreement . wou must accept
the argreement to continue the update

Huawel Technologies Co., Ltd. ENRD-USEE LICERSE AGEEEMENT
FOE HUAWEI SOFTWARE

s

IMPORETANT-READ CAREFULLY: Thi= EWD-USER Licensze Agrecment
[“EUVLA™) is a legal agreement between wou (either an
individual or a single entity) and Huawei Technologies
Co., Ltd ["HUAKEI™) for the HURKET Software accompanying
this EULA which includes computer software and may
include assorciated media, printed materials, and “online”

%

{7 I accept the agreement
{7 I don' t accept the agreement

Hext 2 Cancel l

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

(7 ENT30¥ Update Wizard |

Searching Device
Please wait while the wizard searches for Daka Card
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Figure 5-5 Screenshot of the EM730V update tool-Detected devices

i’z ENT30¥ Update Wizard 3

Start Update
The wizard is ready to update wour Data Card

Update satting 1= listed belaw

| Ttem I Context !
Communication port COM104

Conmection status connected

Current wersion 11.604. 21.00.00

Target wersion 11.604. 24. 00. Q0

INEL EEROE_IMEL

Download Mede Hormal Download

[T Auto remowe the dewice after update
Click Hext to begin updating your EMTS0Y Data Card

Hext > Cancel

Figure 5-6 Screenshot of the EM730V update tool-Warning

ii? ENT30¥ Update Wizard

Start Update
The wizard is ready to update wour Data Card

YWARNING

Pay attention to the following during the upgrade:

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

. Do not remove the data card.

. Do not run other programs.

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

Lo L [e] e

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

ic. ERT30¥ Opdate Wizard

Updating Firmware

The wizard is updating the firmware of your Data Card

Downleading Frograms ...

- p

Start Cancel

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

Completing Update Wizard

ENT30V Update Wizard %]

- lIpdate Success!
\:‘l) Wew Version: 11 60424 00.00
IMEI: EEROR_IMEI

fiRE

Click Finish to quit this wizard.

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

Completing Update Yizard

Click Finiszh to gquit this wizard.

Finizh Cancel l

55.2ModuleLabd 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 EM770W.

5.5.2.1 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.
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Figure 5-10 Starting to install the MLT

ﬁ-‘ HLT 5Setup

Choose Install Location
Choose the Folder in which toinskall MLT, 4’

Setup will install MLT in the Following Folder. To install in a different Folder, click Browse and
select another Falder, Click Install ko start the installation.

Destination Folder
ey T r ]
_ 1 Program FilesiMLT) | Browse. .. :}

Space reguired: 310.0KE
Space available: 6.5GE

" Cancel

Figure 5-11 Completing the installation of the MLT

ﬁ-‘ HLT S5etup

Installation Complete e
Setup was completed successFully, (4’

Completed

lw Ll "IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIHIIIIIIq

Show details
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5.5.2.2 MLT Functions

The MLT provides the following three functions:

1.
2.

3.

Check the information about custom settings.

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

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.

Figure 5-12 Screenshot of the MLT main dialog box

F.‘-'Yi-

wr X
Comport Config
& APP DUT_COM Print COM r Che_c_!: c Software Wer
COM1 - CoOM1 ~
" PCUIL .

{ [ CheckDash Ver

o
\'.
I Check Hardware Ver

SN | '

Result Info

Run Stop
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Figure 5-13 Selecting the corresponding port type and port number of the UE

e WLT fXI
Comport Config
Print CON [~ Check Software Ver
[comt ] |
[~ CheckDash Ver
Custom [nfo |
[T Custom Setting
| [~ Check Hardware Ver
| r
Result Info Result
Figure 5-14 Selecting the printer port number
FELT fZI
Cotmgport Config
~ APP DUT_COW PIFE_UTI] [~ Check Software Ver
coMi2 v con: | |
# PCUL
[ Check Dagh Ver
Custom Info

[ Customn Hetting

|
—

[~ Check Hardware Ver

-

SN |

Eeault Info

Result

Run | |
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Figure 5-15 Selecting the check boxes in the Config area and enter the corresponding
version information

Lt X
Comport Config
" APP Ioar_LCio Frint COM v CheckSoftware Ver
COMIZ ~ [comz ~| [11.604.22 92 00

+ PCUI
v CheckDash Ver

Custom Info
[ Custom Setting

| -
[ [ r

SN |

Result Info Result

|UTPSI 1.002.0703.03

. Run | |

Issue 2 (2009-06-20) Commercial in Confidence Page 57 of 80



e

HUAWEI

HUAWEI EM770W HSPA PC Embedded Module V100R001
Product Specification

Figure 5-16 Selecting the Custom Setting check box in the Custom Info area

ConfigFile |

[ cRewame [

UE Type

~Compott ~Config-
~ APP DUT_COM Frint_COM ¥ Check Software Ver
[comiz ~] jmomz  +| |11.604.22 98,00
& PCUL
[ Check Dash Ver
| Custom Info

iUTPSl 1.002.07.03.03

¥ Check Hardware Ver

IEM'FBDMDBITCPU VerB

I~ Eead IMEI and Print label

SN |

Result Info

Result

Run

Stop

Figure 5-17 Selecting the corresponding configuration file

~Confiz

v Check Software Ver

~Comport - —
~ APD LUT 2okt Print 0O
S [comiz ~] [comz +]
~Custom Info

I Custom Setting

‘ UE Type I

— =

[11.604.22 9200

W Check Dash Ver

IUTPSI 1.002.07.0303

¥ Check Hardwate Ver

|EM?30MD31 TCFU VerE

sxwE 0 (@ £E

SN

[EEar
P
ISR
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Figure 5-18 Entering the UE type and CRC value that are consistent with the
configuration file

 Compott | [ Config
 APP DUT_COM Print CORI v Check Software Ver
coMiz v| |comz -/ |11.604.22.52.00
v PCUI
¥ Check Dash Ver
-Custom Info

IUTPSI 1002070303
W Custom Jetting

v Check Hardware Ver
‘EM?3UMD31TCPU VerB

UE Type CRC Value [~ Read IMEI and Print label

Eezult Info Fezult

Config File ‘C:\Documents and Settings\A dmini:

' Run
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Figure 5-19 Selecting the function of printing the IMEI and SN on the label

Comport | [ Config

 APP DUT_COM Print COM v Check Software Ver
coM1Z v oMz~ |11.604.22.52.00

& PCUI

¥ Check Dash Ver
IUTPSII.DDE 07.03.03

Custom [nfo
v Custom Setting
v Check Hardwrare Ver

Config File IC:‘\DDcuments and Settingsa dmini:

IEM?BDI\.'IDB ITCPU VerE

e e N e 3
UE Txpe ELI7Z0V CRC Value  |51238 CE Read IMEI and Print lab e_ﬁ)

Result Info EResult

 Run | |

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

digits)
s B

Comport - | [ Config

I~ APP DUT_COM Print GO ¥ Check 3oftware Ver

COnI12 '] COLZ - 11.404.2252.00
s PCUI J
¥ CheckDash Ver

-Custom Info

|UTPSI 1.002.07.0203
v Custom Setting

W Check Hardware Ver

ConfigFile |CtDocuments and Settings\Admini: .
|EM730MDEI TCPT 7er B

UE Type IEI\-'I'F3EI‘.F CRC Value |51238 v Fead IMEI and Print label

SN [D52A010851300000 >

Result Info Rezult

Run
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Figure 5-21 Clicking the Run button to start the MLT

- Compott 1 Config
" APP DUT_COM Frint CON [v CheckSoftware Ver
COMIZ - COMZ - 11.604.22 98.00
v PCTII |
W CheckDash Ver
~Custom Infio

|UTPS] 1.00:2.07.03.03
v Custom Setting

W Check Hardware Ver
|EPu'I?3DMD31TCPU YerB

lUET:ﬁae [Enra0v cROVame [51238 ¥ Read IMEI and Print lahel
SN |D52A010851300000

Regult Info Result

Config File JC:\Documents and Settingshd dmind:
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Figure 5-22 Displaying the test result PASS or FAIL

o mT X
Comport Config
~ APP DUT_COLI Frint COM [v Check Joftware Ver

—: 5l comz  ~| 11604225200

[~ CheckDash Wer
Custom Info |

v Custom Setting

[v Check Hardware Ver
|EI\J'IT3DMD31TCPU VerB

UE Type ELI730Y CRC Value  |3123% W Read IMEI and Print label

Config File |C:\Documents atd Settingshs dimini:

SN |D52A010851300000

Fesult Infio Fesult
Check Hardwate Version.. Pass s

Check C3 Infomation . Fass .
Mo IMEL.

Check Print IMEI and 3H.. Pass

<

Run

Issue 2 (2009-06-20) Commercial in Confidence Page 63 of 80



e

HUAWEI

HUAWEI EM770W HSPA PC Embedded Module V100R001
Product Specification

Figure 5-23 Clicking the Stop button to stop the MLT

Cotnport Config

i~ APP DUT_Con Print COM W Check Software Ver
COMIIZ - COMZ - 11.604.22 92,00

+ PCUIL |

v Check Dash Ver
|UTPSl 1.002.07.0303

Custom Info

v Custom Setting
W Check Hardware Ver

Config File IC:\Documents atd Settingshd dimird:
|EIUI'FBDMD31TCPU VerB

UEType [EM70V  CRCVahe [51238 ¥ Read IMEI and Frint label
SN |D52A010851300000

Rezult Info Fezult

Rin] (Slos D

5.5.3 Engineering Tools

Qualcomm has an extensive debugging and tracing toolset available for their
chipsets. Huawei EM770W is compatible with these tools from Qualcomm, such as
QXDM, QPST, and QCAT.

5.5.4 Debugoing Board

|. Functions and Usage of the Debugging board

The debugging board developed by Huawei is an auxiliary board that is used to
debug the EM770W.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.

I1. Structure of the Debugging board

Figure 5-24 Structure of the debugging board

I.I'r g 8 E:u—ﬂn——'l
| =
[ S&s, ﬂD g

QQ

X YT cmem

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.

[11. 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 CMU200
P ——
EMUEDO
Main
RF cable “X"'ary
“’-—FE [im——
S, LI
T ™ 50 4
L rarxpr:
' 7 i/ ;e
[ o | 1 II-" [ =
e e,
o _,:).’ I3 E .:;'1
% ‘;IIHJ . ';'-' ; :‘" EIE‘_JJ* i
a1

SIM card

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

¥

’, Aumll ary antenna

Yy s m— ,
:5’ g U‘_’/_js‘ o oo

:’USB cable/ J 4/5’ "3 ;S;@J_, . :f_/%_/
if‘ / t?I .W. K b’
.jr EE Nain antenna

ALY = e
Sk card : RF Cable

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.

V. Installation of the Debugging board
Connect the devices and set up the test environment according to Figure 5-25 or

1
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 J202
(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 3204 (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 J502: 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

TS201  T5410 15207 TS403  TS220 TS405 TS407  TS408  TS205  TSZ08

k! Y
[ L N YN i VAV
Taz02 ﬂ__l:__ﬁ___r_{_ "

T=Z04
3205

il

T5405 T3404  T5403  T2402  T3215 TSPIR TSEl4 TSei: TSele TSzl

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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TS2083:
TS204:
TS205:
TS206:
TS207:
TS209:
TS210:
TS211:
TS212:
TS3083:
TS304:
TS213:
TS214:
TS215:
TS216:
TS402:
TS403:
TS404:
TS405:
TS220:
TS410:

EAR_P (input signal of earphone +)

EAR_N (input signal of earphone -)
UART1_RX (Rx signal of the serial port 1)
UART1_TX (Tx signal of the serial port 1)
UARTL1_RI (RI signal of the serial port 1)
UART1_CTS (CTS signal of the serial port 1)
UART1_RFR (RFR signal of the serial port 1)
UART1 _DTR (DTR signal of the serial port 1)
UART1_DCD (DCD signal of the serial port 1)
UART3_RX (Rx signal of the serial port 3)
UART3_TX (Tx signal of the serial port 3)
PCM_CLK (PCM clock signal)

PCM_DOUT (PCM digital output signal)
PCM_DIN (PCM digital input signal)
PCM_SYNC (PCM synchronization signal)
UIM_PWR (power voltage signal of the UIM card)
UIM_RESET (UIM card reset signal)
UIM_CLK (UIM card clock signal)

UIM_DATA (UIM card data signal)
LED_WWAN (control signal of displaying the module state)
GND

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

V1. 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
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USB cable

02450626 1

Itisa 17 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

It is 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
CMUZ200 to the module.
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6 Technical Reference

6.1 Layer 1 Specifications (Physical)

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

1 Physical Channels and Mapping of Transport Channels onto Physical Channels
(FDD) TS 25.211

1 Multiplexing and Channel Coding (FDD) TS 25.212
1 Spreading and Modulation (FDD) TS 25.213

1 Physical Layer—Procedures (FDD) TS 25.214

1 Physical Layer—-Measurements (FDD) TS 25.215

1 3GPP HSDPA overall description 25.308

I 3GPP HSUPA overall description 25.309

I 3GPP UE radio access capabilities 25.306

6.2 Layer 2 Specifications (MAC/RLC)

1 MAC Protocol Specification TS 25.321
I RLC Protocol Specification TS 25.322

6.3 Layer 3 Specifications (RRC)

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

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

1 Architectural Requirements for Release 1999 TS 23.121

I NAS Functions Related to Mobile Station (MS) in Idle Mode TS 23.122
I Mobile Radio Interface Signaling Layer 3—General Aspects TS 24.007
1 Mobile Radio Interface Layer 3 Specification—Core Network TS 24.008
1 PP SMS Support on Mobile Radio Interface TS24.011
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6.5 GSM Protocol Specifications
1 Mobile Radio Interface Layer 3 Specification, Radio Resource Control Protocol
TS 04.18

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

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

1 Technical Specification Group GERAN; Channel coding TS 05.03

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

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

6.6 GPRS Protocol Specifications

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

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

I 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

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

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

1 Multiplexing and Multiple Access on the Radio Path TS 05.02

1 Channel Coding TS 05.03

1 Modulation TS 05.04

1 Radio Transmission and Reception TS 05.05

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

1 Mobile Execution Environment (MexE) TS 23.057

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

6.7 General Specifications

1 UE Capability Requirements TR 21.904

1 UE Radio Access Capabilities TR 25.926

1 Vocabulary TR 25.990

1 Radio Interface Protocol Architecture TS 25.301

1 Services Provided by the Physical Layer TS 25.302
1 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

I 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 SIM and IC Card Requirements TS 21.111

1 3" Gen. Partnership Proj Tech. Spec. Group Terminals; SIM App. Toolkit (USAT)
TS 31.111
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Acronyms and Abbreviations

3G Third Generation

3GPP 3" Generation Partnership Project
APN Access Point Name

ARPU Average Revenue Per User

BSS Base Station Subsystem

CM Connection Management

CPU Central Processing Unit

CS domain Circuit Switched domain

DTM Digital Trunk Module

EDGE Enhanced Data Rates for GSM Evolution
FDD Frequency Division Duplex

GERAN GSM/EDGE Radio Access Network
GPRS General Packet Radio Service

GPS Glogal Position System

GSM Global System for Mobile Communications
HSDPA High Speed Downlink Packet Access
HSPA High Speed Packet Access

HSUPA High Speed Uplink Packet Access

IC Integrated Circuit

LCD Liquid Crystal Display

LED Light Emitting Diode

MAC Medium Access Control

MexE Mobile Execution Environment

Mini PCI Express
MM

Modem

Mini Peripheral Component Interconnect Express
Mobility Management

Modulator Demodulator
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MS
MSC
NAS
NMEA
0s
PCM
PIN
PnP
PP

PS domain
PUK
RF
RLC
RRC
SGSN
SIM
SMS
SNDCP
TR

TS

UE
UMTS
USAT
UsSB
USIM
USSD
UTRAN
WCDMA
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
Wideband 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.

m 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

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

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

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

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

Traffic Security

I 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 In amotor 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.

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

I 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/kQ)
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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gré HUAWEI EM770W HSPA PC Embedded Module V100R001
HUAWEI Product Specification

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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Reference Schematic
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