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GENERAL NOTE

THE USE OF THE PRODUCT INCLUDING THE SOFTWARE AND DOCUMENTATION (THE "PROD-
UCT") IS SUBJECT TO THE RELEASE NOTE PROVIDED TOGETHER WITH PRODUCT. IN ANY
EVENT THE PROVISIONS OF THE RELEASE NOTE SHALL PREVAIL. THIS DOCUMENT CONTAINS
INFORMATION ON CINTERION PRODUCTS. THE SPECIFICATIONS IN THIS DOCUMENT ARE SUB-
JECT TO CHANGE AT CINTERION'S DISCRETION. CINTERION WIRELESS MODULES GMBH
GRANTS A NON-EXCLUSIVE RIGHT TO USE THE PRODUCT. THE RECIPIENT SHALL NOT TRANS-
FER, COPY, MODIFY, TRANSLATE, REVERSE ENGINEER, CREATE DERIVATIVE WORKS; DISAS-
SEMBLE OR DECOMPILE THE PRODUCT OR OTHERWISE USE THE PRODUCT EXCEPT AS
SPECIFICALLY AUTHORIZED. THE PRODUCT AND THIS DOCUMENT ARE PROVIDED ON AN "AS
IS" BASIS ONLY AND MAY CONTAIN DEFICIENCIES OR INADEQUACIES. TO THE MAXIMUM
EXTENT PERMITTED BY APPLICABLE LAW, CINTERION WIRELESS MODULES GMBH DISCLAIMS
ALL WARRANTIES AND LIABILITIES. THE RECIPIENT UNDERTAKES FOR AN UNLIMITED PERIOD
OF TIME TO OBSERVE SECRECY REGARDING ANY INFORMATION AND DATA PROVIDED TO HIM
IN THE CONTEXT OF THE DELIVERY OF THE PRODUCT. THIS GENERAL NOTE SHALL BE GOV-
ERNED AND CONSTRUED ACCORDING TO GERMAN LAW.

Copyright

Transmittal, reproduction, dissemination and/or editing of this document as well as utilization of its con-
tents and communication thereof to others without express authorization are prohibited. Offenders will be
held liable for payment of damages. All rights created by patent grant or registration of a utility model or
design patent are reserved.

Copyright © 2012, Cinterion Wireless Modules GmbH

Trademark Notice

Microsoft and Windows are either registered trademarks or trademarks of Microsoft Corporation in the
United States and/or other countries. PCI, PCI Express, PCle, and PCI-SIG are trademarks or registered
trademarks of PCI-SIG. All other registered trademarks or trademarks mentioned in this document are
property of their respective owners.
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New document: "EHS5 miniPCle Hardware Interface Description” Version 01.000
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1 Introduction

R
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This document! describes the hardware of the Cinterion EHS5 miniPCle product that connects
to the mobile computing platform and the air interface. It helps you quickly retrieve interface

specifications, electrical and mechanical details and information on the requirements to be con-
sidered for integrating further components.

Note:

EHS5 and EHS5 miniPCle in this document refers to both the EHS5-E miniPCle product vari-
ant with mounted EHS5-E module and support for UMTS 900/1800MHz bands as well as the
EHS5-US miniPCle product variant with mounted EHS5-US module and UMTS 850/1900MHz
bands. Where necessary a note is made to differentiate between these product variants.

1.1 Ordering Information

Table 1: EHS5 miniPCle

Product Supplier Ordering information

EHS5-E miniPCle Cinterion Order number: L30960-N3210-A100
EHS5-E miniPCle (3FF) | Cinterion Order number: L30960-N3211-A100
EHS5-US miniPCle Cinterion Order number: L30960-N3220-A100
EHS5-US miniPCle (3FF) | Cinterion Order number: L30960-N3221-A100
1.2 Related Documents

[1] EHS5 AT Command Set
[2] EHS5 miniPCle Release Note
[3] PCI Express® Mini Card Electromechanical Specification, Revision 2.0, April 21, 2012

1.3 Terms and Abbreviations

Abbreviation

Description

3FF Third Form Factor

3GPP 3rd Generation Partnership Project

CE Conformité Européene (European Conformity)
CsD Circuit Switched Data

1. The document is effective only if listed in the appropriate Release Notes as part of the technical
documentation delivered with your Cinterion product.
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Abbreviation | Description

CTM Cellular Text Telephone Modem

ETS European Telecommunication Standard

FCC Federal Communications Commission (U.S.)
GPRS General Packet Radio Service

GSM Global Standard for Mobile Communications

HSPA High Speed Packet Access

HSDPA High Speed Download Packet Access

I/0 Input/Output

IC Integrated Circuit

IEC International Electrotechnical Commission

ISO International Standards Organization

ITU International Telecommunications Union

LED Light Emitting Diode

Mbps Mbits per second

MFF2 M2M UICC Form Factor 2

MIM Machine Identification Module

MMI Man Machine Interface

MNO Mobile Network Operator

MO Mobile Originated

MT Mobile Terminated

PBCCH Packet Switched Broadcast Control Channel

PCI Peripheral Component Interconnect (personal computer bus)
PDU Protocol Data Unit

PIN Personal Identification Number

PPP Point-to-point protocol

R&TTE Radio and Telecommunication Terminal Equipment
RF Radio Frequency

RLP Radio Link Protocol

RoHS Restriction of the use of certain hazardous substances in electrical and electronic

equipment.

SAR Specific Absorption Rate

SIM Subscriber Identification Module

SMS Short Message Service

TTY Text Telephone

uicC Universal Integrated Circuit Card

UMTS Universal Mobile Telecommunications System
uUsB Universal Serial Bus

USSD Unstructured Supplementary Service Data
EHS5_miniPCle_v01.000 Page 8 of 35 2012-11-16
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2 Product Concept

Figure 1 and Figure 2 show the top and bottom view of EHS5 miniPCle.

Pin 1 EHS5 module U.FL antenna connector

Pin 51 Mounting holes
Figure 1: EHS5 miniPCle top view

Pin 52 Optional MIM (solderable)

JJJJ
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Pin 2 Micro-SIM card holder (solderable) for 3FF product variant Mounting holes

Figure 2: EHS5 miniPCle bottom view

EHS5_miniPCle_v01.000 Page 9 of 35 2012-11-16
Confidential / Preliminary



EHS5 miniPCle Hardware Interface Description
2.1 Key Features at a Glance

CINTERION

a Gemalto company

R

2.1 Key Features at a Glance
Feature Implementation
General

Incorporates EHS5 mod-
ule

The EHS5 module handles all signal and data processing within the EHS5
miniPCle. Internal software runs the complete GSM/GPRS protocol stack.

Frequency bands

EHS5-E:
GSM/GPRS/EDGE: Dual band GSM 900/1800MHz
UMTS/HSPA+: Dual band UMTS 900/2100MHz

EHS5-US:
GSM/GPRS/EDGE: Dual band GSM 850/1900MHz
UMTS/HSPA+: Dual band UMTS 850/1900MHz

GSM class

Small MS

Output power (according
to Release 99, V5)

EHS5-E:

Class 4 (+33dBm +2dB) for EGSM900

Class 1 (+30dBm +2dB) for GSM1800

Class E2 (+27dBm + 3dB) for GSM 900 8-PSK

Class E2 (+26dBm +3 /-4dB) for GSM 1800 8-PSK

Class 3 (+24dBm +1/-3dB) for UMTS 2100, WCDMA FDD BdlI
Class 3 (+24dBm +1/-3dB) for UMTS 900, WCDMA FDD BdVlll

EHS5-US:

Class 4 (+33dBm +2dB) for EGSM850

Class 1 (+30dBm +2dB) for GSM1900

Class E2 (+27dBm + 3dB) for GSM 850 8-PSK

Class E2 (+26dBm +3 /-4dB) for GSM 1900 8-PSK

Class 3 (+24dBm +1/-3dB) for UMTS 1900,WCDMA FDD Bdll
Class 3 (+24dBm +1/-3dB) for UMTS 850, WCDMA FDD BdV

Power supply

3.0V to 3.6V (typical +3.3V)

Operating temperature

-40°C to +85°C

Physical Dimensions: 51mm x 30mm x 4.7mm

Weight: approx. 7.5g
RoHS All hardware components fully compliant with EU RoHS Directive
HSPA features

3GPP Release 6, 7

DL 7.2Mbps, UL 5.7Mbps
HSDPA Cat.8 / HSUPA Cat.6 data rates
Compressed mode (CM) supported according to 3GPP TS25.212

UMTS features

3GPP Release 4

PS data rate — 384 kbps DL / 384 kbps UL
CS data rate — 64 kbps DL / 64 kbps UL

EHS5_miniPCle_v01.000
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Feature

Implementation

GSM/GPRS features

Data transfer

GPRS:

* Multislot Class 12

* Full PBCCH support

* Mobile Station Class B

e Coding Scheme 1 -4

EGPRS:

* Multislot Class 12

* EDGE E2 power class for 8 PSK

* Downlink coding schemes — CS 1-4, MCS 1-9
* Uplink coding schemes — CS 1-4, MCS 1-9
» SRB loopback and test mode B

e  8-bit, 11-bit RACH

* PBCCH support

» 1 phase/2 phase access procedures
* Link adaptation and IR

* NACC, extended UL TBF

* Mobile Station Class B

CSD:

e V.110, RLP, non-transparent

» 14.4kbps

+ USSD

SMS

Point-to-point MT and MO
Cell broadcast; Text and PDU mode
Storage: SIM card plus SMS locations in mobile equipment

Software

AT commands

Hayes 3GPP TS 27.007, TS 27.005, Cinterion

SIM Application Toolkit

SAT Release 99

TCP/IP stack

Access by AT commands

Interfaces

Application connector

PCI Express® Mini Card system connector (52 pin)

UICC interface

Supported SIM/USIM cards: 3V, 1.8V

External SIM card reader has to be connected via application connector.
Micro-SIM card reader is provided with the EHS5 miniPCle (3FF) product
variant only. Solderable MIM is an option on customer request.

USB interface

USB 2.0 High Speed (480Mbit/s) device interface, Full Speed (12Mbit/s)
compliant

Status LED interface

LED signalling configurable by AT command

Antenna interface

U.FL-R-SMT connector 50Q2

Power on/off, Reset

Power on/off

Switch-off by AT command (AT"SMSO)
Automatic switch-off in case of critical temperature and voltage conditions

Reset

Orderly shutdown and reset by AT command

Special features

Phonebook

SIM and phone

TTY/CTM support

Integrated CTM modem

EHS5_miniPCle_v01.000
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2.2 System Overview

2.2 System Overview
RF antenna
EHS5 minikCle
| Micro-SIM )
| card holder |
| (3FF variant) !
R ?‘____
|
|
v Application Connector
connector V—\/\—‘ socket PowePrCSl/J |
O (52 pin) (52 pin) PRl
EHS5 module < >
SIM card
holder

Figure 3: EHS5 miniPCle system overview

2.3 Mechanical Dimensions

The mechanical dimensions for PCI Express Mini Cards with a Full-Mini Card form factor are
specified in [3] and shown in Figure 6.

EHS5 miniPCle fully complies with these values and does not extend the hatched areas shown
in Figure 4 that represents the available potential component volume for the card’s circuitry.

L
| |

Application board 2.6mm +0/-0.10

5mm (specified height)

Figure 4: EHS5 miniPCle mechanical dimensions (height)
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Pin Assignments and Electrical Description

Table 2 matches the EHS5 miniPCle pin assignments at the 52-pin application connector to
the pin assignments specified in [3]. Table 3 lists electrical characteristics of the assigned and
available pins at the application connector interface.

Table 2: Pin assignments

Pin EHS5 miniPCle | Comments PCI Express Mini-Card
No. pin name EM Spec. Rev 2.0
(April 21, 2012)

1 nct Not connected WAKE#
Z_ Supply voltage range: 3.0V to 3.6V 3,3Vaux

3 nc Not connected COEX1

4 GND Ground GND

5 nc Not connected COEX2

6 nc Not connected 1,5v

7 nc Not connected CLKREQ#

8 CCcvcCC SIM/UICC supply voltage (UICC contact C1) UIM_PWR

9 GND Ground GND

10 CCIO SIM/UICC input and output (UICC contact C7) | UIM_DATA

11 nc Not connected REFCLK-

12 CCCLK SIM/UICC clock (UICC contact C3) UIM_CLK

13 nc Not connected REFCLK+

14 CCRST SIM/UICC reset (UICC contact C2) UIM_RESET

15 GND Ground GND

16 nc Not connected UIM_SPU

17 nc Not connected UIM_IC_DM

18 GND Ground GND

19 nc Not connected UIM_IC DP

20 nc Not connected W_DISABLE1#

21 GND Ground GND

22 Emergency reset PERST#

23 Not connected PERNO

24 Supply voltage range: 3.0V to 3.6V +3,3Vaux

25 nc Not connected PERpO

26 GND Ground GND

27 GND Ground GND

28 nc Not connected +1,5V

EHS5_miniPCle_v01.000
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Pin EHS5 miniPCle | Comments PCI Express Mini-Card
No. pin name EM Spec. Rev 2.0
(April 21, 2012)

29 GND Ground GND

30 nc Not connected SMB_CLK

31 nc Not connected PETNO

32 nc Not connected SMB_DATA

33 nc Not connected PETpO

34 GND Ground GND

35 GND Ground GND

36 USB Data Negative USB_D-

37 Ground GND

38 USB Data Positive USB_D+

39 Supply voltage range: 3.0V to 3.6V +3.3Vaux

40 Ground GND

41 Supply voltage range: 3.0V to 3.6V +3.3Vaux

42 Default: high impedance; LED_WWAN#
LED setting via AT command (see [1])

43 GND Ground GND

44 nc Not connected LED_WLAN#

45 nc Not connected Reserved

46 nc Not connected LED_WPAN#

47 nc Not connected Reserved

48 nc Not connected +1,5v

49 nc Not connected Reserved

50 GND Ground GND

51 nc Not connected W_DISABLE#2

Z_ Supply voltage range: 3.0V to 3.6V +3,3Vaux

1. Not connected

EHS5_ miniPCle_v01.000 Page 14 of 35
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Table 3: Electrical description of connector interface pins
Function Pin name IO | Signal form and level Comment
Power BATT+ I |Vmax=3.6V Lines of BATT+and GND
supply V,norm = 3.3V must be connected in
V,min = 3.0V during Tx burst on board | parallel for supply pur-
poses because higher
peak currents may occur.
GND Ground Application Ground
Emergency | EMERG_RST || R, = 1kQ, C, = 1nF This line must be driven
restart Viymax = 1.9V low by an open drain or
V,ymin = 1.35V open collector driver con-
V, max = 0.3V nected to GND.
~~|__|~~low impulse width > 10ms | If unused keep line open.
3V SIM CCRST O | Vg max=0.20V atl=2mA Maximum cable length or
Card Inter- Voymin = 2,40V at | = -2mA copper track from sol-
face Voymax = 2.90V dered pad to SIM card
holder should not exceed
CCIO I/O V“_maX = 0.60V 100mm
V,ymin = 1.95V '
V,ymax = 2.90V
Vo max = 0.20V at | = 2mA
Vouymin = 2.40V at | = -2mA
Voymax = 2.90V
CCCLK O |Vgmax=0.20V atl=2mA
Vgymin = 2,40V at | = -2mA
Vgymax = 2.90V
Cccvce O | Vgmin =2.80V
Vtyp = 2.85V
Vpomax = 2.90V
Ilogmax = -30mA
1.8V SIM CCRST O | Vg max=0.20V atl=2mA Maximum cable length or
Card Inter- Voymin = 1.50V at | = -2mA copper track from sol-
face Vgymax = 1.90V dered pad to SIM card
holder should not exceed
ccio /O | V, max = 0.37V Toomm X
V,ymin = 1.22V '
Viymax = 1.90V
Vg max = 0.20V at | = 2mA
Voymin = 1.50V at | = -2mA
Voymax = 1.90V
CCCLK O | Vg max=0.20V atl=2mA
Vouymin = 1.50V at | = -2mA
Voymax = 1.90V
Cccvce O |Vgmin =175V
Votyp = 1.80V
Vgomax = 1.85V
lomax = -30mA
USB USB_DN I/O | Signal characteristics according USB | If unused keep line open.
USB_DP 2.0 Specification.
Status LED | Status LED O |Vgmax=0.20V atl=2mA If unused keep line open.
interface Voymin = 1.50V at | = -2mA

Vgymax = 1.90V
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3.2 Characteristics

3.2.1 Power Supply and Ground

The EHS5 miniPCle uses the five BATT+ (+3.3Vaux) pins and 14 GND pins listed in Section
3.1 and specified in [3] as power supply sources and ground.

3.2.2 USB Interface

The EHS5 miniPCle's USB interface (USB_DP, USB_DN) as part of the 52-pin application con-
nector supports a USB 2.0 High Speed (480Mbit/s) device interface that is Full Speed (12Mbit/s)
compliant. Because there is no separate voltage detection line available on the application con-
nector, the EHS5 miniPCle reports as a self-powered device compliant with the “Universal Se-

rial Bus Specification Revision 2.0,

Via the USB interface it is possible to implement a Cinterion Wireless Module USB modem as
well as six further Cinterion Wireless Module ports that provide an AT interface to the module.
The appropriate modem and port configuration files (INF) can be downloaded from the Cin-
terion Extranet.

3.2.3 SIM/UICC Interface

The EHS5 miniPCle provides a SIM/UICC interface at the 52-pin application connector com-
pliant to the ISO/IEC 7816-3 specification. The SIM interface is intended for 1.8V and 3V SIM
cards in accordance with GSM 11.12 Phase 2.

The following table lists the pins available for the SIM/UICC interface.

Table 4: Signals of the SIM interface

Signal Description
CCCLK | Chipcard clock
CCVCC | SIM supply voltage.

CCIO Serial data line, input and output.
CCRST | Chipcard reset

Note: No guarantee can be given, nor any liability accepted, if loss of data is encountered after
removing the SIM card during operation. Also, no guarantee can be given for properly initializ-
ing any SIM card that the user inserts after having removed the SIM card during operation. In
this case, the EHS5 miniPCle must be restarted.

The total cable length between the EHS5 module pads soldered onto the EHS5 miniPCle and
the pads of an external SIM card holder must not exceed 100mm in order to meet the specifi-
cations of 3GPP TS 51.010-1 and to satisfy the requirements of EMC compliance.

To avoid possible cross-talk from the CCCLK signal to the CCIO signal be careful that both
lines are not placed closely next to each other. A useful approach is using a GND line to shield
the CCIO line from the CCCLK line.

1. The specification is ready for download on http://www.usb.org/developers/docs/
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Besides the above mentioned product variant employing an external SIM card holder there ex-
ists a variant with a micro-SIM (3FF) card holder soldered directly onto the miniPCle board.
With this variant - EHS5 miniPCle (3FF) - it is possible to insert a micro-SIM card (3FF) into the
holder on the EHS5 miniPCle. There is no need for a card holder in an external application.
Simultaneous operation of an external and the onboard SIM/UICC is not possible. Only one
SIM/UICC card must be connected to the EHS5 module.

As an option it is also possible to use a MFF2 UICC by soldering the MIM chip directly onto the
EHS5 miniPCle board during production. However, no other SIM/UICC card must be connect-
ed to the EHS5 miniPCle in case a MFF2 UICC is used.

3.2.4 Status LED

The EHS5 miniPCle provides a status indication line over the 52-pin application connector
specified in [3] - the LED line.

The line can be configured to drive a status LED which indicates different operating modes of
the module. To take advantage of this function an LED may be connected to the status line as
shown in Figure 5.

VCC
LED N/ “%
R3
R1 T
Status —
LED
R2
GND GND
Figure 5: Status signalling with LED driver
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3.2.5 Restart Signal

The EMERG_RST signal is internally connected to the central GSM processor of the EHS5
miniPCle. A low level for more than 10ms sets the processor and with it all the other signal pads
to their respective reset states usually reached right after EHS5 miniPCle startup. After releas-
ing the EMERG-RST line, i.e., with a change of the signal level from low to high, the module
restarts.

Itis recommended to control this EMERG_RST line with an open collector transistor or an open
drain field-effect transistor.

Caution: Use the EMERG_RST signal only when, due to serious problems, the software is not
responding for more than 5 seconds. Pulling the EMERG_RST line causes the loss of all infor-
mation stored in the volatile memory. Therefore, this procedure is intended only for use in case
of emergency, e.g. if EHS5 miniPCle does not respond, if reset or shutdown via AT command
fails.

EHS5_miniPCle_v01.000 Page 18 of 35 2012-11-16
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4 Antenna Interface

The EHS5 miniPCle has an U.FL-R-SMT antenna connector as RF interface (see Figure 1).
The RF interface has an impedance of 50Q. EHS5 miniPCle is capable of sustaining a total

mismatch at the antenna lines without any damage, even when transmitting at maximum RF
power.

The external antenna must be matched properly to achieve best performance regarding radi-
ated power, modulation accuracy and harmonic suppression. Antenna matching networks are
not included on the EHS5 miniPCle module and should be placed in the host application if the
antenna does not have an impendance of 50Q.

Regarding the return loss EHS5 miniPCle provides the following values in the active band:

Table 5: Return loss in the active band

State of module Return loss of module Recommended return loss of application
Receive > 8dB >12dB
Transmit not applicable >12dB
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Operation

5.1 Supported Operating Systems

The EHS5 miniPCle supports the following operating systems:

Microsoft® Windows® operating systems
- Microsoft Windows 8

- Microsoft Windows 7

- Microsoft Windows Vista

- Microsoft Windows XP

To operate the EHS5 miniPCle with applications using Microsoft Windows operating sys-
tems USB modem and port configuration files (INF) provided by Cinterion are required and
will have to be installed as described in Section 5.2. The INF files can be downloaded from
the Cinterion Extranet.

Linux operating systems
- Linux Kernel 2.4.31 (and above)
With the above mentioned Linux versions the provided standard USB drivers may be used.

5.2 Step-by-Step Startup

To set up the EHS5 miniPCle under Windows 7 (and other Windows operating systems) please
follow the below step-by-step instructions.

Plug the EHS5 miniPCle into the PCI Express Mini Card socket (full size mini card) and fix
the card for example by means of screws.

Connect the RF antenna cable using the U.FL-R-SMT connector of the EHS5 miniPCle.
Insert the SIM card into the externally connected SIM card holder.

Power up the system/application containing the EHS5 miniPCle. The following instructions
that are based on an application with Windows 7 as operating system.

Open the Device Manager, right click on Cinterion Wireless Modules Modem under Other
devices and select Update Driver Software.
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= Device Manager = & |-
Eile Action \Miew Help

e |m|C H| & &S

«

1 1

MININT-6DQLCG)
i@ Batteries
& Computer
ca Disk drives
B Display adapters
L) DVDYCD-ROM drives
g IDE ATASATAP] controllers
§ IEEE 1394 Bus host controllers
= Keyboards
ﬂ, Mice and other pointing devices
2 Modems
K Monitors
¥ Metwork adapters
5 Other devices
{if Cinterion Wireless Medule Modem
5 Cintenion Wireless Module Port
U@ Cinterion Wireless Module Port
U5 Cinterien Wireless Module Port
U5 Cinterion Wireless Module Port
\J5y Cinterion Wireless Module Port
U5 Cinterion Wireless Module Port
5 Comneon Suspend
£7] PCMCLA adapters
B Portable Devices
¥ Ports (COM & LPT)
B Processors
¥ Secunty Devices
3 Smart card readers
% Sound, video and game controllers
1B System devices
@ Universal Serial Bus controllers

CINTERION

a Gemalto company

Please note that besides the Cinterion Wireless Module Modem there are six further Cin-
terion Wireless Module ports located under ,,Other devices" that may in parts be used to
access the module. The INF file to configure these ports can also be downloaded from the
Cinterion Extranet and will have to be installed in the same way as the USB modem file.
The module ports numbered 3, 4 and 5 provide an AT command interface to the module via
USB. The other ports are reserved for future use.
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» Select Browse my computer for driver software

Wt U Update Diriver Software - Cinterion Wireless Module Modem
How do you want to search for driver software?

2 Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've dsabled this feature in your denice installation
settings.

% Browse my computer for driver software
Lecate and install divver software manually,

[ Cancel ]

* Browse to the folder with the provided Cinterion USB modem INF file and click Next

)

@ . Update Driver Software - Cinterion Wireless Module Modem
Browse for driver software on your computer

Search for dirver software in this location:
S\Users\User\Desktop)\ EHS: Windows Drive - Browse...

] [nclude subfalders

# Let me pick from a list of device drivers on my computer

This list will show installed driver software compatible with the device, and all driver
software in the sarme category as the device,

() (Gonce)
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* Install the Cinterion Wireless Modules Modem and close the window if the driver software
update has been completed.

[="] Windows Security

Would you like to install this device software?

- Mame: Cinterion Wireless Modules Modems
.: ‘ Publisher; Cintenon Wireless Modules GmbH

| [Bbwanys trust software from "Cinterion Wireless

Install | | Dontlnstall |

Modules GmbH™,
W You should only install driver software from publishers you trust. How can | decide which device
ware it af ingtall?

» After installation the Cinterion EHx USB Modem is available in the Device Manager under

Modems.

= Device Manager
File Action \Miew Help

@ m| L

Hen| | 2%

4 2 MININT-6DQLCG)
33 Batteries
+ {8 Computer
g Disk drives
K Display adapters
s g DVD/CD-ROM drives
g IDE ATA/ATAPI controllers
§ IEEE 1394 Bus host controllers
= Keyboards
ﬂ Mice and other pointing devices
4 45 Modems
47| Cinterion EHx UISB Modem
LS LSIHDA Modem
Rl Monitors
BF Metwork adapters
4 -[I5 Other devices
\J5 Cinterion Wireless Module Port
U5 Cinterion Wireless Module Port
U7 Cinterion Wireless Module Port
I Cinterion Wireless Module Port
5 Cinterien Wireless Module Port
U5 Cinterien Wireless Module Port
I3 Comneon Suspend
E7] PCMCILA adapters
&0 Portable Devices
» Y Ports {COM Bt LPT)
B Processors
{5 Security Devices
4 Smart card readers
% Sound, video and game controllers
+ ;M& Systern devices
@ Universal Senal Bus controllers
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* Right click on Cinterion EHx USB Modem, select Properties and open the the Modem tab
to display the selected COM port (e.g. COM6) as well as the maximum port speed

Cinterion EHx USB Modem Properties [ |
Driver ] Details | Power Management

General | Modem | Diagnostics |  Advanced

Paost: COME
Speaker volume
Maimum Port Speed

| 921600 -
Dial Control
[ Coce
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» Open the Advanced tab to specify the Extra Initialization Commands in the Advanced tab:
AT+CGDCONT=L1,"IP","[APN]"
[APN] stands for the APN information provided by the MNO of the used SIM card. Ensure
that the SIM card does not require a PIN.

Cinterion EHx USE Modem Properties [
Diriver | Details I Power Management
Genersl | Modem | Diagnostics |  Advanced
Bdra Ssttings

Exra intialization commands:
AT+CGDOONT=1."IP" "intemet t- mobile"]

Initizization commands may lead to the exposure of
sanskive information in the modam log, Consult your
madem's nstruction manual for more detads.

| Advanced Fot Settings... |

| Change Defaut Freferences... |

ok ) [ome
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e Set up a new connection or network using the Control Panel to (Control Panel --> Network

and Sharing Center).

@gl; v Control Panel » All Control Panel iems » Metwork and Sharing Center -]-l-; ” Search Controd Pared j:i]
Contral Panel Harme o
View your basic network information and set up connections
Manage wireless networks * x ‘ D See full map
e Mk Sl MININT-6DQLCG) Internet
Change advanced sharing [This cormputer]
settings
Views your active networks Connect to a network
You are curently not connected to any networks.
Change your networking setisngs
ﬁ St up 8 new connection ar network
= Set up a wireless, broadband, diad-up, ad hae, or VPM connection; or set up a router or access pomt.
-5., Connect tos network
Cennect er recennect to & wirelets, wired, dial-up, or VPN network connectian.
ﬁ Choote homegroup snd shanng options
e Access files and printers located on other network computers, or change shaning settings.
L=
HomelGroup E Trowbleshoot preblems
Intemet Ciptions Diagnese and repair network problems, or get troubleshooting information,
‘Windcwes Firewall
e & S
@ %% Set Up a Connection or Network
Choose a connection option
-
Connect to the Internet —
et up & wireless, broadband, or disl-up connection to the Internet.
i. Set up 3 new network
sagp. Configure a new router or access point.
‘. Manually connect to a wireless network 1
«mg, Connectto a hidden network or create a new wireless profile,
Connect to 8 workplace
Set up a dial-up or VPN connection to your workplace.
>et up a dial-up connecticn
‘ Connect to the Internet using a dial-up connection
| Mext | | Cancel
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» Select the 'Cinterion EHx USB Module' if required.

o B

@ |47| Create a Dial-up Connection

Which modem do you want to use?

LSI HDA Modem
Meodem

Cinterion EHx USE Modem

Help me decide

Cancel

» Enter the Internet Service Provider settings according to the information provided by the
MNO of the SIM card you are using and click Connect to startup the Internet connection

= ©

@ | Create a Dial-up Connection

Type the information from your Internet service provider (ISP)

Dial-up phone number: oo Disfing Rules
User name: t-mobile
Password: m

| Show characters

#| Rermember this password
Connection name: Cintenon EH55 miniPCle
% [Z]lllow other people to use this connection
This option allows anyone with access to this computer to use this connection.

Ldon’t have an I5P

[ Connect |[ Cancel
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(o] ® s

) |47| Create a Dial-up Connection

Connecting to Cinterion EHS5 miniPCle...

A b

Dialing "99=...

[ akip ] Cancel

» After the dial-up connection has been created the system is connected to the Internet

@ || Create a Dial-up Connection

You are connected to the Internet

< Browse the Internet now

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

=i~

EHS5_ miniPCle_v01.000 Page 28 of 35
Confidential / Preliminary

2012-11-16



EHS5 miniPCle Hardware Interface Description E))) CINTERION
5.2 Step-by-Step Startup

a Gemalto company

* To get further information select Change Adapter Settings and double click on Cinterion
EHS5 miniPCle'

[ = |

(i) |5+ ControiPanel » &l Controi Panelems + Network and Sharing Center ~ | %2 | Search Contral Paner Al
Contred Paned Home ﬂ

View your basic network information and set up connections

Manage wireless networka * ,ﬁ 0 See full mag

Ehange sdapter sertings MININT-6DGLEG! Cinterign EHSS mindCle Intemet
Change advanced thanng (This computer)
g Visews your sctive nebworks Conmect o disconnect
Cinterion EHSS miniP(le Rccess bype Intemet
Public network Conmections: § Cinterson EHSS miniPCle
Change your networking ettings

? Set up 8 new connectsan ar nebwork
Set up 8 wirelesd, broadband, disl-up, ad hes, of VPN connection; of Se8 up 8 rowler ar scoeks pont.

Connect to B mefwodk
Cenmect of recomnect 1o 5 wireless, wired, dul-up, of VPN nebwark connection.

Choose omegroup end sharing cptions

T abio Access files and printers located on other network computers, or chasnge sharing settings.
i ig Troubleshoot problems

Rpermck Optusl Magnese snd repasr metwordk problems, or get troubleshoaoting information.

‘Windows Firewall

m. E" Metwork and Internet » Mebwork Connections » - ! 'l'r” Search Network Connections P!
Organize ~ = 0 e
W Cinterion EHES miniPCle = | Drahtlosnetrwerkverbindung = LAN-Verbindung

Cinterion EHES miniPCle w ot connected Metwork cable ul'tp|l.|g_-g!d
Cinterion EHx USE Modem ®x o] £iheros ARSOOTEG Wireless Netw.. 3 Intel(R) B2S67LF Gigabit Nebwork
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o

| Cinterion EHSS miniPCle Status ==
General | Detsils
Connection
IPw4 Connectivity: Internet
IPwe Connectivity: Mo network access
Media State: Connected
Duration: 00:01:16
Speed: 14.4 Mbps
Activity
- @
Sent L_ - Received
— i
Bytes: 13,602 10,973
Compression: 0 % 0 %
Errors: 0 U]
[ @Emperﬁes ] [ Disconnect ] [ Diagnose ]
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5.3 Power Supply Ratings
Table 6: Power supply ratings*
Description Conditions Min | Typ | Max | Unit
BATT+ | Supply voltage Voltage must stay within the min/max val- 3.0 |33 36 |V
ues, including voltage drop, ripple, spikes
Maximumallowed | Normal condition, power control level for 400 | mV
voltage drop dur- | Pout max
ing transmit burst
Voltage ripple Normal condition, power control level for
Pout max
@ f <= 250 kHz mV,,
@ f> 250 kHz mvV,
IBATTJ,2 Average GSM / SLEEP® @ DRX=9 USB suspended 1.2 mA
CPRS SUPPly CUr 'S | FEP® @ DRX=5 | USB suspended 15 mA
SLEEP® @ DRX=2  |USB suspended 1.9 mA
GPRS Data transfer ROPR=4 240 mA
GSM850/900; PCL=5; | (max. reduction)
1TX/4ARX ROPR=0
(no reduction)
GPRS Data transfer ROPR=4 320 mA
GSM850/900; PCL=5; | (max. reduction)
2TX/3Rx ROPR=0 440 mA
(no reduction)
GPRS Data transfer ROPR=4 400 mA
GSM850/900; PCL=5; | (max. reduction)
ATX/ARx ROPR=0 800 mA
(no reduction)
EDGE Data transfer ROPR=4 170 mA
GSM850/900; PCL=5; | (max. reduction)
1TX/4ARX ROPR=0
(no reduction)
EDGE Data transfer ROPR=4 240 mA
GSM850/900; PCL=5; | (max. reduction)
2TX/3Rx ROPR=0 290 mA
(no reduction)
EDGE Data transfer ROPR=4 360 mA
GSM850/900; PCL=5; | (max. reduction)
ATX/1Rx ROPR=0 500 mA
(no reduction)
EHS5_miniPCle_v01.000 Page 31 of 35 2012-11-16

Confidential / Preliminary



EHS5 miniPCle Hardware Interface Description E))) CINTERION
5.3 Power Supply Ratings a Gemalto company
Table 6: Power supply ratings®
Description Conditions Min | Typ | Max | Unit
lgarrs 2 |Average GSM/ | GPRS Data transfer ROPR=4 185 mA
GPRS supply GSM1800/1900; (max. reduction)
current PCL=0; 1T/4Rx ROPR=0
(no reduction)
GPRS Data transfer ROPR=4 230 mA
GSM1800/1900; (max. reduction)
PCL=0; 2Tx/3Rx ROPR=0 320 mA
(no reduction)
GPRS Data transfer ROPR=4 280 mA
GSM1800/1900; (max. reduction)
PCL=0; 4Tx/1Rx ROPR=0 570 A
(no reduction)
EDGE Data transfer ROPR=4 150 mA
GSM1800/1900; (max. reduction)
PCL=0; 1Tx/4Rx ROPR=0
(no reduction)
EDGE Data transfer ROPR=4 230 mA
GSM1800/1900; (max. reduction)
PCL=0; 2Tx/3Rx ROPR=0 250 mA
(no reduction)
EDGE Data transfer ROPR=4 350 mA
GSM1800/1900; (max. reduction)
PCL=0; 4Tx/1Rx ROPR=0 220 A
(no reduction)
lgarrs > | Average WCDMA | SLEEP® @ DRX=9 USB suspended 1.6 mA
lparr.” | SUPPly current Foeeny B ey 16 A
Average WCDMA - USB suspended : m
supply current SLEEP® @ DRX=6 USB suspended 2.3 mA
UMTS Data transfer Band | @+24dBm 550 mA
UMTS Data transfer Band || @+24dBm 590 mA
UMTS Data transfer Band V @+24dBm 500 mA
UMTS Data transfer Band VIII| @+24dBm 580 mA
HSPA Data transfer Band | @+24dBm 550 mA
HSPA Data transfer Band Il @+24dBm 590 mA
HSPA Data transfer Band V @+24dBm 500 mA
HSPA Data transfer Band VIl @+24dBm 580 mA

1. Please note that the listed frequency bands apply as follows:
- EHS5-E miniPCle: GSM/GPRS 900/1800MHz; UMTS/HSPA+: 900/2100MHz (Band | / VIII)
- EHS5-US miniPCle: GSM/GPRS: 850/1900MHz; UMTS/HSPA+: 850/1900MHz (Band Il / V

2. With an impedance of Z, 5,p=500hm at the antenna connector.
All measurements have been done with BATT+ = 3.4V.

3. Measurements start 6 minutes after switching ON the module,

Averaging times: SLEEP mode - 3 minutes, transfer modes - 1.5 minutes

Communication tester settings: no neighbour cells, no cell reselection etc., RMC (reference measu-
rement channel)
SLEEP mode (power saving) is enabled via AT command ATA"SPOW=2,1000,3
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54 Approval Information

The EHS5 module as part of the EHS5 miniPCle has been type approved. The Cinterion ref-
erence setup submitted to type approve the module consisted of the following components:
EHS5, PC as MMI, Power Supply.

Approval of mobile computing platforms containing EHS5 miniPCle can therefore be based on
the existing module approval together with this document as appropriate technical documenta-
tion. No further approval may be required if the conditions mentioned in Section 5.4.3 are met.

54.1 CE Conformity

The EHS5 miniPCle meets the requirements of the EU directives listed below:

e R&TTE Directive 1999/5/EC

5.4.2 EMC

The EHS5 miniPCle complies with the equipment requirements specified in EN 301489-1, EN
301489-7 and is covered by the R&TTE Directive.

54.3 Compliance with FCC Rules and Regulations

As an integrated product, the EHS5-US miniPCle is fully compliant with the grant of the FCC
Equipment Authorization issued for a possible built-in EHS5-US module.

The Equipment Authorization Certification for the EHS5-US module is listed under the following
identifiers:

FCC ldentifier: QIPEHS5-US
Industry Canada Certification Number: 7830A-EHS5US
Granted to Cinterion Wireless Modules GmbH

Radiofrequency radiation exposure Information:

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled envi-
ronment. This equipment should be installed and operated with minimum distance of 20 cm be-
tween the radiator and your body. This transmitter must not be co-located or operating in
conjunction with any other antenna or transmitter.

Note: This terminal equipment has been tested and found to comply with the limits for a Class
B digital device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference in a residential installation. This equipment
generates, uses and can radiate radio frequency energy and, if not installed and used in accor-
dance with the instructions, may cause harmful interference to radio communications. Howev-
er, there is no guarantee that interference will not occur in a particular installation. If this
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equipment does cause harmful interference to radio or television reception, which can be de-
termined by turning the equipment off and on, the user is encouraged to try to correct the inter-
ference by one or more of the following measures:

Reorient or relocate the receiving antenna.

Increase the separation between the equipment and receiver.

Connect the equipment into an outlet on a circuit different from that to which the receiver is
connected.

Consult the dealer or an experienced radio/TV technician for help.

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

Users and installers must be provided with antenna installation instructions and transmitter op-
erating conditions for satisfying RF exposure compliance.
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6 Appendix

6.1 Mechanical Drawings

Figure 6 shows detailed mechanical dimensions of the EHS5 miniPCle.

TBD.

Figure 6: Detailed mechanical drawings
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