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1. Introduction

1.1. Scope

The aim of this document is the description of some hardware solutions useful for developing

a product with the Telit UC864-E/G/WD/E-DUAL modules. All the features and solutions
detailed are applicable to all UC864 family, whereas “family” is intended the modules listed
in the applicability table.

When a specific feature is applicable to a specific product, it will be clearly highlighted.

1.2. Audience

This document is intended for Telit customers, who are integrators, about to implement their
applications using our UC864-E/G/WD/E-DUAL modules.

1.3. Contact Information, Support

For general contact, technical support, to report documentation errors and to order manuals,
contact Telit’s Technical Support Center (TTSC) at:

TS-EMEA@telit.com
TS-NORTHAMERICA@telit.com
TS-LATINAMERICA@telit.com
TS-APAC@telit.com

Alternatively, use:

http://www.telit.com/en/products/technical-support-center/contact.php

For detailed information about where you can buy the Telit modules or for recommendations
on accessories and components visit:

http://www.telit.com

To register for product news and announcements or for product questions contact Telit’s
Technical Support Center (TTSC).

Our aim is to make this guide as helpful as possible. Keep us informed of your comments and
suggestions for improvements.

Telit appreciates feedback from the users of our information.

1.4. Document Organization

This document contains the following chapters:
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Chapter 1: “Introduction” provides a scope for this document, target audience, contact and
support information, and text conventions.

Chapter 2: “Overview” provides an overview of the document.

Chapter 3: “Mechanical Dimensions” deals with the layout.

Chapter 4: “UC864-E/G/WD/E-Dual Module Connections

Chapter 5: “Hardware Commands ” How to control the module via hardware

Chapter 6:..”Power Supply” deals on supply and consumption.

Chapter 7: “Antenna” The antenna connection and board layout design are the most important
parts in the full product design

Chapter 8: “Logic Level specifications” Specific values adopted in the implementation of
logic levels for this module.

Chapter 9: “Serial ports” The serial port on the Telit UC864-E/G/WD/E-Dual is the core of
the interface between the module and OEM hardware

Chapter 10: “USB Port”

Chapter 11: “Audio Section ” Refers to the audio blocks and electrical characteristics of the
Base Band Chip .

Chapter 12: “General Purpose 1/0” How the general purpose I/O pads can be configured.

Chapter 13 “DAC and ADC Section” Deals with these two kind of converters.

Chapter 14: “Application Guides ”

Chapter 15: “Conformity Assessments”

Chapter 15: “Safety Recommendations”

1.5. Text Conventions
@ Danger — This information MUST be followed or catastrophic equipment failure or bodily
injury may occur.
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Caution or Warning — Alerts the user to important points about integrating the module, if
these points are not followed, the module and end user equipment may fail or malfunction.

Tip or Information — Provides advice and suggestions that may be useful when
integrating the module.

A\

All dates are in ISO 8601 format, i.e. YYYY-MM-DD.

1.6. Related Documents

o UCB864-E/G/WD/E-DUAL Product Description, 80281ST10034a

o UCB864 Audio settings application note , 80000NT10025a

o Digital voice Interface Application Note, 80000NT10027a

e SIM Holder Design Guides, 80000NT10001a

e UCB864-E/G/WD/E-DUAL AT Commands Reference Guide, 80000ST10041a

E.__)#E . -t L M—

Reproduction forbidden without Telit Communications S.p.A’s. written authorization - All Rights Reserved. Page 10 of 81



— T

Reproduction forbidden without Telit Communications S.p.A’s. written authorization - All Rights Reserved. Page 11 of 81

Telit

UC864-E/G/WD/E-DUAL Hardware User Guide
1vw0300766 Rev.10- 2011-05-10

Overview

The aim of this document is the description of some hardware solutions useful for developing
a product with the Telit UC864 Family module.

In this document all the basic functions of a mobile phone will be taken into account; for each
one of them a proper hardware solution will be suggested and eventually the wrong solutions
and common errors to be avoided will be evidenced. Obviously this document cannot
embrace the whole hardware solutions and products that may be designed. The wrong
solutions to be avoided must be considered as mandatory, while the suggested hardware
configurations must not be considered mandatory, instead the information given must be used
as a guide and a starting point for properly developing your product with the Telit UC864
Family module.

NOTICE:

The integration of the GSM/GPRS/EGPRS/WCDMA/HSDPA UC864-E/G/WD/E-DUAL
cellular module within user application must be done according to the design rules described
in this manual.

The information presented in this document is believed to be accurate and reliable. However,
no responsibility is assumed by Telit Communication S.p.A. for its use, such as any
infringement of patents or other rights of third parties which may result from its use. No
license is granted by implication or otherwise under any patent rights of Telit Communication
S.p.A. other than for circuitry embodied in Telit products. This document is subject to change
without notice.
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3. UC864 Family Product Specification
ITEM FEATURE
UC864-E UC864-G UC864-E-DUAL UC864-WD
* Single-Band " UNTSHSDPA * Dual-band Dual-band
. UMTS/HSDPA UMTS/HSDPA
Air 2100/1900/850 UMTS
. 2100MHz 2100 /900
interface * Quad-Band GSM 2100 /900
 Quad-Band GSM 850/900/1800/2900 | - Dudl-Band GSM - Dual-Band GSM
850/900/1800/1900 900/1800 ual-Band GS
= Standalone GPS 900/1800
Size 36.2(L)X30(W)X4.8(T) 45(L)X30(W)X4.8(T)
WCDMA UL/DL
HSDPA UL 384kbps, DL 7.2Mbps 384kbps,
. WCDMA UL/DL 384kbps, EDGE UL/,DL
Data Service | £0GE UL/ DL 236.8Kbps, 236.8Kbps,GPRS
GPRS UL/DL 85.6 Kbps, CSD 9.6Kbps UL/DL 85.6 Kbps,
CSD 9.6Kbps
Interface | USB 2.0(AT command etc), 80 Pin Board to Board connector, SIM/RF connector
Antenna | External Antenna
Memory | 64MB SDRAM and 64MB Flash memory
= Vocoder
Voice - GSM(FR/EFR/AMR) and UMTS(Static/Dynamic AMR)
» Supplementary Service
Message | SMS (MO/MT)
SIM Card | Support 1.8 and 3V UICC
« GPRS
- Ciphering(GEA1/GEA?2), Encryption(A5/1, A5/2), Authentication(PAP/CHAP)
Security | = UMTS
- Encryption(UEAL), integrity UIA
« IMEI Security, SIM lock
Internet . .
« TCP/IP, UDP/IP, PPP protocol, V42Bis data compression
Protocols
» SVD(Simultaneous Voice and Data)
» SIM PBM(Phone Book Management)
i « FOTA (firmware Over The Air)
Applications

 FDN dialing number

= Service dialing number
» Enhanced operator name string

—

: -’E*.Jh:l_tf-" ;
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4. Mechanical Dimensions

4.1. UC864-E Mechanical Dimensions

The Telit UC864-E module overall dimensions are:

= Length: 36.2 mm
= Width: 30 mm
= Thickness: 4.8mm
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4.2. UC864-G Mechanical Dimensions

The Telit UC864-G module overall dimensions are:

o Length: 45 mm
e Width: 30 mm
e Thickness: 4.8mm
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4.3. UC864-WD/E-DUAL Mechanical Dimensions

The Telit UC864-WD/E-DUAL module overall dimensions are:

o Length: 45 mm
e Width: 30 mm
e Thickness: 4.8mm
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. UC864 Module Connections
5.1. PIN-OUT

UC864 Family uses an 80 pin Molex p.n. 53949-0878 male connector for the connections
with the external applications.
This connector matches the 54150-0878 models.

Type
Pin Signal 1/0 Function ||£l$€|.‘lr E?)I Elfgﬁ/?/%/
E-DUAL
Power Supply
1 (VBATT - [Main power supply Power
2 |VBATT - [Main power supply Power
3 |VBATT - [Main power supply Power
4 |VBATT - [Main power supply Power
5 |GND - |Ground Power
6 |GND - |Ground Power
7 |GND - |Ground Power
Audio
8 |AXE | |Hands-free switching CZI\%?/S
9 |EAR_HF+ AO |Headset ear output, phase + Audio
10 |EAR_HF- AO |Headset ear output, phase - Audio
11 |[EAR_MT+ AO |Handset ear signal output, phase + Audio
12 |EAR_MT- AO |Handset ear signal output, phase - Audio
13 |MIC_HF+ Al |Headset microphone input; phase + Audio
14 |MIC_HF- Al |Headset microphone input; phase - Audio
15 [MIC_MT+ Al |Handset microphone signal input; phase+ Audio
16 |MIC_MT- Al |Handset microphone signal input; phase- Audio
SIM Card Interface
18* [SIMvCC - |External SIM signal — Power supply for the SIM 1.8/3V
19 |SIMRST O |External SIM signal — Reset 1.8/3V
20 |SIMIO 1/O |External SIM signal - Data 1/0 1.8/3V
21 (SIMIN | |External SIM signal - Presence (active low) 1.8/3V
22 |SIMCLK O |External SIM signal — Clock 1.8/3V
Trace
' On this line a maximum of 10nF bypass capacitor is allowed
I A
- ""“ _ . —
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Hardware Commands

Turning ON the UC864

To turn on UC864-E/G/WD/E-DUAL, the pad ON# must be tied low for at least 1 second and
then released.

The maximum current that can be drained from the ON# pad is 0.1 mA.

A simple circuit to do it is:

ON #

e e

Pawer On Impulse R2

L >

— GND

NOTE:

In order to avoid a back powering effect it is recommended to avoid having any HIGH logic
level signal applied to the digital pins of the module when is powered OFF or during an
ON/OFF transition.

Initialization and Activation state

Upon turning on UCB864 family, UC864 family is not activated yet because the boot sequence
of UC864 family is still going on internally. It takes about 10 seconds to complete the
initializing the module internally.

For this reason, it would be useless to try to access UC864 family during a Initialization state
as below. To get the desirable stability, UC864 family needs at least 10 seconds after the
PWRMON goes High.

Reproduction forbidden without Telit Communications S.p.A’s. written authorization - All Rights Reserved. Page 21 of 81



Telit

UC864-E/G/WD/E-DUAL Hardware User Guide
1vw0300766 Rev.10- 2011-05-10

VBATTERY
1sec <HOLD TIME <2 sec
- > //
ON/OFF# [+— 1 gec—™
PWRMON 3 ms ro
- monitoring PWRMON status

————— 105€6C ———

Internal state _ Initialization state _

During the /nitialization state, any kind of AT-command is not available. DTE must be
waiting for the Activation state to communicate with UC864 family.

NOTE:

To check if the UC864 family has powered on, the hardware line PWRMON must be
monitored. When PWRMON goes high, the module has powered on.

NOTE:

Do not use any pull up resistor on the ON# line, it is internally pulled up. Using pull up
resistor may bring to latch up problems on the UC864 family power regulator and improper
power on/off of the module. The line ON# must be connected only in open collector
configuration.

NOTE:

In this document all the lines are inverted. Active low signals are labeled with a name that
ends with a "#" or with a bar over the name.

NOTE:

UC864 family turns fully on also by supplying power to the Charge pad (provided there is a
battery on the VBATT pads).

NOTE:

UC864-E version also turns fully on by supplying power to the USB_VBUS pin (provided
there is a battery on the VBATT pads). Care must be taken to avoid supplying power to the
USB_VBUS pin before the module turns on. To check if the UC864-E has powered on, the
hardware line PWRMON must be monitored. When PWRMON goes high, the module has
powered on.

f
— b T . 4 - . .
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For example:

1- Let us assume you need to drive the ON# pad with a totem pole output of a +1.8/5 V
microcontroller (uP_OUT1):

ON
| >
R1
10K
uP_OUT1 D—’\/W * V' Q2
023"3 BC847BW
SOT-123
1,8-5V.
______ _|_|_ R2 § 5%
oV v 47K Y 0402
v 1s,
GND

Power ONJOFF impulse - 1

6.3. Turning OFF the UC864

Turning off the device can be done in three ways:
- via AT command (see UC864-FAMILY Software User Guide)
- by tying low the ON# pad for at least 2 seconds.

Either ways the device issues to the network a detach request that informs the network that the
device will not be reachable any more.

To turn OFF UC864 family the pad ON/OFF# must be tied low for at least 2 seconds and then
released.

When the hold time of ON/OFF# is above 2 seconds, UC864 family goes into the finalization
state and finally will shut down PWRMON at the end of this state.

The period of the finalization state can differ according to the situation in which the UC864
family is so it cannot be fixed definitely.

Normally it will be above 10 seconds later from releasing ON/OFF# and DTE should monitor
the status of PWRMON to see the actual power off.
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VBATTERY
2 sec < HOLD TIME < 3 sec
ONJOFF# - -
PWRMON monitoring PWRMON status
- Variable >
Above 10sec

NOTE:

To turn OFF UC864-E version, first of all, you MUST cut off the supplying power to the
USB_VBUS, or the module does not turn off.

TIP:

To check if the device has powered off, hardware line PWRMON must be monitored. When
PWRMON goes low, the device has powered off.

NOTE:

In order to avoid a back powering effect it is recommended to avoid having any HIGH logic
level signal applied to the digital pins of the module when is powered OFF or during an
ON/OFF transition.

Hardware Unconditional Restart

WARNING:

The hardware unconditional Restart must not be used during normal operation of the device
since it does not detach the device from the network. It shall be kept as an emergency exit
procedure to be done in the rare case that the device gets stacked waiting for some network or
SIM responses.

To unconditionally restart UC864 Family, the pad RESET# must be tied low for at least 200
milliseconds and then released.
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A simple circuit to do it is:

RESET#
Inconditional Restart
Impulse
ND

NOTE:

Do not use any pull up resistor on the RESET# line or any totem pole digital output. Using
pull up resistor may bring to latch up problems on the UC864 family power regulator and
improper functioning of the module. The line RESET# must be connected only in open
collector configuration

TIP:

The unconditional hardware Restart must always be implemented on the boards and the
software must use it as an emergency exit procedure.

For example:

1- Let us assume you need to drive the RESET# pad with a totem pole output of a +1.8/5 V
microcontroller (uP_OUT2):

RESET
R1
10K
uP70UT2|:>_’V\D/\/ K Q2
020/3 BC847BW
SOT-123
1B8-5V
______ _|_|_ R2 § 5%
oV Lo 47K 5 0402
0-25 GND
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Electrical Characteristics

TIP:

Being the microphone circuitry the more noise sensitive, its design and layout must be
realized with particular care. Both microphone paths are balanced and the OEM circuitry must
be balanced designed to reduce the common mode noise typically generated on the ground
plane. However the customer can use the unbalanced circuitry for particular application.

Input Lines (M/c7 and MIc2) Characteristics

Line coupling AC (*)

Line type Balanced / Unbalanced

Coupling capacitor = 100nF

Differential input impedance 20KQ

Differential input voltage 908MV s (< 1290mV, ) @
MicG=0dB

Table 1. “Mic_MT” and “Mic_HF" microphone paths

(*) WARNING : AC means that the signals from the microphone have to be connected to
input lines of the module through capacitors which value has to be > 100nf. not
respecting this constraint, the input stages will be damaged.

WARNING: when particular OEM application needs a Single Ended Input configuration, it
is forbidden connecting the unused input directly to Ground, but only through a 100nF
capacitor. Don’t forget that thus the useful input signal will be halved.

OUTPUT Ll N ES {Speaker]

We suggest driving the load differentially from both output drivers, thus the output swing will
double and the need for the output coupling capacitor avoided. If a particular OEM
application needs a Single Ended Output configuration the output power will be reduced four
times.

The OEM circuitry shall be designed to reduce the common mode noise typically generated
on the ground plane and to get the maximum power output from the device (low resistance
tracks).
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@ (*) WARNING:

Using single ended configuration, the unused output line must be left open.

Not respecting this constraint, the output stage will be damaged.

12.3.1. Output Lines Characteristics

Line coupling differential DC

single-ended AC
Output load impedance differential 32 a (<26)
Differential output impedance <01 o @1.02kHz
Signal bandwidth 150 - 4000 Hz @ -3 dB
Differential output voltage (typ.) 1060 MV, /32 &
Max Output Power @320 70mwW
Max load capacitance 500pF

Table 3. “Ear_MT” Output (EAR_AMPI differential amplifier)

Line coupling differential DC

single-ended AC
Output load impedance  differential 32 q (< 26)

single-ended 16 0 (<12)
S.E. output impedance <05 o @ 1.02kHz
signal bandwidth 150 - 4000 Hz @ -3 dB
Differential output voltage (typ.) 833 mV,,s/32 &
Max Output Power @ 32 |44mW differential

@ 16q | 22mW single-ended

Max load capacitance 1000pF

Table 4. “Ear_HF’ Output|EAR AMP2 + EAR_AMP3 amplifiers)

-_ i I g . 1 ——— \ f )
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13. General Purpose 1/0

The general-purpose 1/O pads can be configured to act in three different ways:
e input
e output
e alternate function (internally controlled)

Input pads can only be read and report the digital value (high or low) present on the pad at the
read time; output pads can only be written or queried and set the value of the pad output; an
alternate function pad is internally controlled by the UC864-E/G /WD/E-DUAL firmware and
acts depending on the function implemented.

The following GPI1Os are available on the UC864 Family

. . Drive Default ON_OFF | Reset
PIN Signal 1/0 Function Type strength State State State Note
GPI1001
70 | TGPIO_ 01 | 1/O Configurable GPIO CMOS 2.6V 2mA INPUT LOW HIGH
74 | ToPI0 02 | 110 cilons CMOS 26V | 2mA INPUT LOW | HIGH
- Configurable GPIO )
GPI1003
66 | TGPIO 03 | 1/O Configurable GPIO CMOS 2.6V 2mA INPUT LOW LOW
GPI004 Alternate Function
59 | TGPIO 04 | 1/O . CMOS 2.6V 2mA INPUT LOW LOW | (RF Transmission
Configurable GPIO
Control)
GPIO05 Alternate Function
78 | TGPIO 05 | 1/O Configurable GPIO CMOS 2.6V 2mA INPUT LOW LOW (RFTXMON)
GP1006 Alternate function
68 | TGPIO_06 | 1/O Configurable GPIO CMOS 2.6V 2mA INPUT LOW HIGH (ALARM)
GPIO07 Alternate function
73 | TGPIO_07 | 1/O Configurable GPIO CMOS 2.6V 2mA INPUT LOW LOW (BUZZER)
GP1008
67 | TGPIO_08 | 1/O Configurable GPIO CMOS 2.6V 2mA INPUT LOW LOW
GPI1009
76 | TGPIO_09 | 1/O Configurable GPIO CMOS 2.6V 2mA INPUT LOW HIGH
GPI1010
63 | TGPIO_10 | 1I/O Configurable GPIO CMOS 2.6V 2mA INPUT LOW LOW
GPIO11
57 | TGPIO_11 | 1/O Configurable GPIO CMOS 2.6V 2mA INPUT LOW LOW
GPI1012
62 | TGPIO_12 | 1/O Configurable GPIO CMOS 2.6V 2mA INPUT LOW HIGH
77 | ToPI0 13 | 10 iAo CMOS 26V | 2mA INPUT Low | Low
- Configurable GPIO )
60 | TGPIO 14 | 1/0 L cMOs 26V |  2mA INPUT LOW | HIGH
— Configurable GPIO )
61 | TGPIO 15 | 110 SIElIop CMOS 26V | 2mA INPUT LOW | HIGH
- Configurable GPIO )
GPI1016
75 | TGPIO_16 | 1/O Configurable GPIO CMOS 2.6V 2mA INPUT LOW HIGH
GPIO17
71 | TGPIO_17 | 1/O Configurable GPIO CMOS 2.6V 2mA INPUT LOW LOW
65 | TGPIO_18 | 1/O GP1018 CMOS 2.6V 2mA INPUT LOW LOW

P i
h_
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Configurable GPIO
56 | TGPIO 19 | 1/0 Conﬁguprggtngl o | cMos26v | 2ma INPUT Low | Low
58 | TGPI0 20 | 110 Conﬁg:rgioepl o | cMos26v | 2ma INPUT | LOw | Low
72 | TepPI0 21 | 110 Configuprgt))ﬁelGPl o | cMos26v | 2ma INPUT | HIGH | HIGH
64 | TGPIO_22 | 1O | .- ﬁ;frﬁﬁfcapl o C('r\]"o?gé\f)v 2mA INPUT LOW | HIGH

Not all GPIO pads support all these three modes:

o GPIO4 supports all three modes and can be input, output, RF Transmission
Control (Alternate function)

o GPIO5 supports all three modes and can be input, output, RFTX monitor output
(Alternate function)

o GPIOG6 supports all three modes and can be input, output, alarm output (Alternate
function)

o GPIO7 supports all three modes and can be input, output, buzzer output
(Alternate function)

Some alternate functions for UC864 Family may be added if needed.

13.1. Logic Level Specifications
Where not specifically stated, all the interface circuits work at 2.6V CMOS logic levels.

The following table shows the logic level specifications used in the UC864-E/G/WD/E-
DUAL interface circuits:

Absolute Maximum Ratings -Not Functional

UC864-E/G/WD/E-DUAL
Parameter :
Min Max
Input level on any digital -0.3V +3.0V
pin when on
Input voltage on analog -0.3Vv +3.0V
pins when on
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For 2.6V CMOS signals;

Operating Range - Interface levels

UC864-E/G/WD/E-DUAL
Level -
Min Max
Input high level 2.0V 29V
Input low level -0.3V 0.6V
Output high level 2.15V 2.6V
Output low level ov 0.45Vv

For 1.8V signals:
Operating Range - Interface levels (1.8V CMOS)

UC864-E/G/WD/E-DUAL
B Min Max
Input high level 1.5V 2.1V
Input low level -0.3V 0.5V
Output high level 1.35vV 1.8V
Output low level ov 0.45Vv

13.2. Using a GPIO Pad as Input

The GPI10O pads, when used as inputs, can be connected to a digital output of another device
and report its status, provided this device has interface levels compatible with the 2.6V
CMOS levels of the GPIO.

If the digital output of the device is connected with the GPIO input, the pad has interface
levels different from the 2.6V CMOS. It can be buffered with an open collector transistor with
a 47KQ pull-up resistor to 2.6V.

NOTE:

In order to avoid a back powering effect it is recommended to avoid having any HIGH logic
level signal applied to the digital pins of the module when is powered OFF or during an
ON/OFF transition

13.3. Using a GPI0 Pad as Output

The GPI10O pads, when used as outputs, can drive 2.6V CMOS digital devices or compatible
hardware. When set as outputs, the pads have a push-pull output and therefore the pull-up
resistor may be omitted.
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13.4. Using the RF Transmission Control GPIO4

The GP104 pin, when configured as RF Transmission Control Input, permits to disable the
Transmitter when the GPIO is set to Low by the application. In the design it is necessary to
add a pull up resistor (47K to VAUX1).

13.5. Using the RFTXMON Output GPIO5

The GPI105 pin, when configured as RFTXMON Output, is controlled by the UC864 Family
module and will rise when the transmitter is active and fall after the transmitter activity is
completed.

For example, if a call is started, the line will be HIGH during all conversations and it will be
again LOW after hanged up.

The line rises up 300ms before first TX burst and will become again LOW from 500ms to
1sec after last TX burst.

13.6. Using the Alarm Output GPI06

The GPI106 pad, when configured as Alarm Output, is controlled by the UC864-E/G /WD/E-
DUAL module and will rise when the alarm starts and fall after the issue of a dedicated AT
command.

This output can be used to power up the UC864 Family controlling microcontroller or

application at the alarm time, giving you the possibility to program a timely system wake-up
to achieve some periodic actions and completely turn off either the application or the UC864
Family during sleep periods. This will dramatically reduce the sleep consumption to few pA.

In battery-powered devices this feature will greatly improve the autonomy of the device.

NOTE:

During RESET the line is set to HIGH logic level.

13.7. Using the Buzzer Output GPIO7

As Alternate Function, the GP107 is controlled by the firmware that depends on the function
implemented internally.

This setup places always the GP107 pin in OUTPUT direction and the corresponding function
must be activated properly by AT#SRP command (refer to AT commands specification).

Also in this case, the dummy value for the pin state can be both “0” or “1”.

send the command AT#GPIO=7, 1, 2<cr>:
wait for response OK
send the command AT#SRP=3

The GPI1O7 pin will be set as Alternate Function pin with its dummy logic status set to
HIGH value.
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The "Alternate function” permits your application to easily implement Buzzer feature with
some small hardware extension of your application as shown in the next sample figure.

TR2
+V8229r SMBT2907A

el .
45}1 D1 —Lc1 |—+ \;
' % DIN4148 | [33pF .
' L

1K

GPIO7

TR
BCR141W

Example of Buzzer's driving circuit.

NOTE:

To correctly drive a buzzer, a driver must be provided. its characteristics depend on the
buzzer. Refer to your buzzer vendor.
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13.8. Magnetic Buzzer Concepts

13.8.1. Short Description

A magnetic Buzzer is a sound-generating device with a coil located in the magnetic circuit
consisting of a permanent magnet, an iron core, a high permeable metal disk and a vibrating

diaphragm.

Biapha Magnet
iaphragm agne
»

Yoke

Magnet

““When a direct current is applied*”

Drawing of the Magnetic Buzzer

The disk and diaphragm are attracted to the core by the magnetic field. When an oscillating
signal is moved through the coil, it produces a fluctuating magnetic field, which vibrates the
diaphragm at a frequency of the drive signal. Thus the sound is produced as relative to the

frequency applied.

Input Signal

ON

OFF——— a—

Vibration Shape of
Fesotator

Diaphragm movement.

13.8.2. Frequency Behavior

The frequency behavior represents the effectiveness of the reproduction of the applied signals.
Because its performance is related to a square driving waveform (whose amplitude varies
from QV to Vpp), if you modify the waveform (e.g. from square to sinus) the frequency

response will change.

2 2

f
— b T . 4 - . .
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13.8.3. Power Supply Influence

After applying a signal with a different amplitude from suggested by the manufacturer, a
performance change will follow, according to the rule “/# resonance frequency f,
increases, amplitude decreases’.

Because resonance frequency depends on acoustic design and lowering the amplitude of the
driving signal, the response bandwidth tends to become narrow, and vice versa.

Summarizing: Vpp 1 2fo Vpp 2 o1

& WARNING:

It is very important to respect the sense of the applied voltage: never apply to the "-" pin a
voltage more positive than "+" pin. If this happens, the diaphragm vibrates in the opposite
sense with a high probability to be expelled from its physical position. This damages the
device permanently.

The risk is that the % could easily fall outside of new bandwidth; consequently the SPL could
be much lower than the expected.
13.8.4. Working Current Influence

In the component data sheet you will find the value of MAX CURRENT: this represents the
maximum average current that can flow at nominal voltage without current limitation.

In other words it is not the peak current, which could be twice or three times higher. If driving
circuitry does not support these peak values, the SPL will never reach the declared level or the
oscillations will stop.
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13.9. Using the Temperature Monitor Function
13.9.1. Short Description
The Temperature Monitor is a function of the module that permits to control its internal
temperature and if properly set (see the #TEMPMON command on AT Interface guide) it
raises to High Logic level a GPIO when the maximum temperature is reached.
13.9.2.  Allowed GPIO
The AT#TEMPMON set command could be used with one of the following GPI0O:
Signal Function Type st?err?g/;h Note
TGPIO_01 Conﬁgupr!’sl(;:llGPIO CMOS 2.6V 2mA
TGPIO03 | ﬁﬁuﬂ(ﬁff’em o |cmos26v| 2ma
TGPIOL08 | .- ﬁguF’rL(B&SGPI o |cmos2ev| 2ma
TGPIOL09 | .- ﬁguprg;&ngl o |cmos2ev| 2ma
TGPIO_10 | - ﬁguF’rL(BiOGPI o |cmos2ev| 2ma
TGPIO 11 Confiz];uprlagllelGPl o |cmos2ev| 2ma
TGPI0.12 | .- ﬁguprgngpl o |cmos2ev| 2ma
TGPIO_13 | .- ﬁguprg;ﬁ;m o |cmos2ev| 2ma
TGPIO_14 | - ﬁguF’rL(Bi“GPI o |cmos2ev| 2ma
TGPIOL15 | .- figGuPrL%I?GPI o |cmos2ev| 2ma
TGPIO_16 | ﬁguF:L(BfGPI o |cmos2sv| 2ma
TGPIO17 | o ﬁguiﬁllgepl o |cmos2ev| 2ma
TGPIO_18 Configuprlal(glleSGPIO CMOS 2.6V 2mA
TGPIO_19 Configuprlal(gllegGPIO CMOS 2.6V 2mA
TGPIO_20 Con figuF’rL(gﬁaoGPl o CMOS 2.6V 2mA
e I e

The set command could be used also with one of the following GPIO but in that case the
alternate function is not usable:

P - (\.‘
\ s i |
S e
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. . Drive
Signal Function Type strength Note
GPI1002 Alternate
TOPIO 02 1 onfigurable gpio. | CMOS 2.6V 2mA function(JDR)
GPI004 Alternate Function
TGPIO_04 . CMOS 2.6V 2mA (RF Transmission
Configurable GPIO
Control)
GPIO05 Alternate Function
UiERle 1 Configurable GPIO Gl 20 A (RETXMON)
GPIO07 Alternate function
e Configurable gpio | SMOS 26V 2mA (BUZZER)

Indication of Network Service Availability

The STAT_LED pin status shows information on the network service availability and Call
status. In the UC864 Family modules, the STAT_LED usually needs an external transistor to
drive an external LED. Because of the above, the status indicated in the following table is
reversed with respect to the pin status:

LED status Device Status
Permanently off Device off
Fast blinking Net search / Not registered /
(Period 1s, Ton 0,5s) turning off

Slow blinking

(Period 3s, Ton 0,3s)

Registered full service

Permanently on a call is active
. WBATT
A schematic example could be:
R101
330
%
0603

RTC Bypass Out

The VRTC pin brings out the Real Time Clock supply, which is separate from the rest of the
digital part, allowing having only RTC going on when all the other parts of the device are off.

Wy DL101
LY-MB/8-0251-26
3

10K

L2 ] sTaT_LED

47K

1]

—GND

& =
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To this power output a backup capacitor can be added in order to increase the RTC autonomy
during power off of the battery.

NOTE:

NO devices must be powered from this pin.

13.12.  VAUX1 Power Output

A regulated power supply output is provided in order to supply small devices from the
module. This output is active when the module is ON and goes OFF when the module is shut
down. The operating range characteristics of the supply are:

Operating Range — VAUX1 power supply

Min Typical Max
Output voltage 2.6V 2.65V 2.7V
Output current 100mA
Output bypass capacitor 2.2uF
(Inside the module)
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14. DAC and ADC section
14.1. DAC Converter

14.1.1. Description

The UC864 Family module provides a Digital to Analog Converter. The signal (named
DAC_OUT) is available on pin 40 of the UC864 Family module and on pin 17 of PL102 on
EVK2 Board (CS1203).

The on board DAC is a 16-bit converter, able to generate an analogue value based on a
specific input in the range from O up to 65535 but recalibrated in the range from 0 to 1023.
However, an external low-pass filter is necessary.

Min Max Units
Voltage range (filtered) 0 2.6 Volt
Range 0 1023 Steps

The precision is 1023 steps, so if we consider that the maximum voltage is 2V, the integrated
voltage could be calculated with the following formula:

Integrated output voltage = 2 * value / 1023

DAC_OUT line must be integrated (for example with a low band pass filter) in order to obtain
an analog voltage.

14.1.2. Enabling DAC

An AT command is available to use the DAC function. The command
is:AT#DAC[=<enable>[,<value>]]

<value> - scale factor of the integrated output voltage (0..1023 - 10 bit precision)
it must be present if <enable>=1

Refer to SW User Guide or AT Commands Reference Guide for the full description of this
function.

NOTE:

The DAC frequency is selected internally. D/A converter must not be used during
POWERSAVING.

" A N — .. ; .“...-.
5 ot i)
) q ! » d 9 s
[ 2 ’ =

e
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14.1.3. Low Pass Filter Example

R R2 R3
P @ Ay A % A + @ P3
12k 12k 12k
INPUT tdac out) OUTPUT
C1 —— 100nF C2 - 100nF C3 L 100nF
P2 1 @ P4
GMD GMND GMND GMND ~GND

14.2. ADC Converter
14.2.1. Description

The on board ADCs are 8-bit converters. They are able to read a voltage level in the range of
0-2 volts applied on the ADC pin input and store and convert it into 8 bit word.

Min Max Units

Input Voltage range 0 2 Volt
AD conversion - 8 bits
Resolution - <10.2 mV

The UC864 Family module provides 3 Analog to Digital Converters. The input lines are:
ADC _IN1 available on Pin 37 and Pin 19 of PL102 on EVK2 Board (CS1203).
ADC_IN2 available on Pin 38 and Pin 20 of PL102 on EVK2 Board (CS1203).
ADC_IN3 available on Pin 39 and Pin 21 of PL102 on EVK2 Board (CS1203).

14.2.2. Using ADC Converter

An AT command is available to use the ADC function.

The command is AT#ADC=1,2 The read value is expressed in mV

Refer to SW User Guide or AT Commands Reference Guide for the full description of this
function.
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14.3. Mounting UC864 on your board
14.3.1. Mounting UC864-E on the Board

The position of the Molex board-to-board connector and pin 1 are shown in the
following picture.

- 26,5015
PMMOYWABLE BF CABLE
e C 1
! il
! i I i
} L il
i ! !
i ! !
- = =
Sl L =l
4 F ] T3
5 < | | =
| ] L
| |
i | =y
| ‘i I
| | |
r v il ; i J' Y
S E
- 30:0.2 _
- 32,8402 _

NOTE:

The Metal taps present on UC864-E must be to GND

This module could not be processed with a reflow




Telit

UC864-E/G/WD/E-DUAL Hardware User Guide
1vw0300766 Rev.10- 2011-05-10

14.3.2. Mounting UC864-G/WD/E-DUAL on the Board

The position of the Molex board with board connector and pin 1 is shown in the following

picture.
26 5+0.15
1.8x0.15 MOVABLE RF CABLE
i [ g i
| 1.2
[‘:11 L P o
o [ 4
M CS | | oo
H —
B oo | o =
L{j -— | | _
<t =+ =
| o
L)
| | @
o
] iy B
=
_H
| 1T
¥ 1 - oY L
- 30+0.2 -
. 33+0.3 N

NOTE:

The Metal taps present on UC864-G/WD/E-DUAL must be to GND
This module could not be processed with a reflow

— kTR
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14.3.3. Debug of the UC864 Family in Production

To test and debug the mounting of UC864-E/G/WD/E-DUAL, we strongly recommend
foreseeing test pads on the host PCB, in order to check the connection between the UC864
Family itself and the application and to test the performance of the module connecting it with
an external computer. Depending on the customer application, these pads include, but are not
limited to the following signals:

e TXD

e RXD

e ON/OFF

e RESET

e GND

e VBATT

e TX_TRACE
e RX_TRACE
e PWRMON
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The Telit UC864 Family is packaged on trays. Each tray contains 20 pieces with the

following dimensions:
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Size of the tray is: 325.73 x 173.73mm
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WARNING:
Trays can withstand the maximum temperature of 65° C.
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SECTION C-C

SECTION B-8
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15. Application guides

15.1. Bypass capacitor on Power supplies

When a sudden voltage is asserted to or cut from the power supplies, the steep transition
makes some reactions such as the overshoot and undershoot. This abrupt voltage transition
can affect the device not to work or make it malfunction. The bypass capacitors are needed to
alleviate this behavior and it can be affected differently according to the various applications.
The customers have to pay special attention to this when they design. The length and width of
the power lines need to be considered carefully and the capacitance of the capacitors need to
be selected accordingly. The capacitor will also avoid the ripple of the power supplies and the
switching noise causing in TDMA system like GSM. Specially the bypass capacitor must be
mounted on the Vbatt (Pin 1,2,3,4) and USB_VBUS (Pin 48) lines in the application board.
Telit recommend that the capacitance on Vbatt and USB_VBUS should be at least above
100uF respectively. But the customers still have to consider that the capacitance depends on
the conditions of the application. Generally more capacitance is requested as the length of the
power line is longer. When designing SIM interface on the application boards, the following
schematics are recommended.

15.2. SIM interface

When designing SIM interface on the application boards, the following schematics are
recommended.

SIM interface

i . . .
Ucse4 ; Application side
‘
: : i
5IM interface i /\ SIM SOCKET 3
SMvECC : siwvee | |
! R1 |
SIMID 1 gz MIo ‘
NS '
SIMRST : SIMRST
SMIN : SIMIN
SIMCLK 3 ’ SIMELK
GND [ R l GND
I 1111

I €1 €2 C3a G4 Cs
| 10nF 33pF 33pF 33pF 33pF

SIMIN {option) : for detecting the presence of SIM

All the components in the application side (dotted line above) should be included into the
application board and the recommended values should be referred as well. Special attention
should be paid to the value of Resistor R1. 3GPP specifications define that the rise time and
the fall time of the 10 signal shall not exceed 1 us. Resistor R1 is very closely related to the
rise time and the fall time of the SIMIO signal. It can differ depending on the application
board therefore it should be considered at the customer point of view. Telit highly
recommends that the customers should verify the relating specification when they design. To
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make it easy to understand, Telit presents the following results which is based on the UC864
family with Telit EVK. This result represents the deviation by R1 regarding the rise time and

the fall time of SIMIO signal.

Resistor R1

1.6V

3.0V

Rising time max.

[us]

Falling time max

[us]

Rising time max.
[us]

Falling tume max.
[us]

3gpp spec 1.000] 1.000] 1.000 1.000)
1 15K 1.225 0.026 1.295 0.150f
2 10K 1.008] 1.058
3 8K2 0.900 0.903
4 6K8 0.793 0.025 0.795 0.015

ESD Protection

Telit recommend that the TVS diodes or varistor should be used to protect UC864- E/G from

ESD.

NOTE:

The UC864-WD/E-DUAL module is provided with an internal ESD protection for SIM
interface, USB interface and power supplies.

ESD Protection for SIM interface

The following schematics are recommended for SIM interface.
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SIMVECE
SIMID)
EIMRST SIM

SIMCLK
G

NG

4
EN

!Jﬂlﬁ—ll_:l

RCLAMFOSQ4F @ SEMTECH TVYS ARRAY DIGDE

The single TVS diode or varistor can be used on the respective pins.

15.3.2. ESD Protection for USB interface

The following schematics are recommended for USB interface.
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17. Safety Recommendations

READ CAREFULLY

Be sure the use of this product is allowed in the country and in the environment required. The
use of this product may be dangerous and has to be avoided in the following areas:

o Where it can interfere with other electronic devices in environments such as hospitals,
airports, aircrafts, etc.

o Where there is risk of explosion such as gasoline stations, oil refineries, etc. It is
responsibility of the user to enforce the country regulation and the specific
environment regulation.

Do not disassemble the product; any mark of tampering will compromise the warranty
validity. We recommend following the instructions of the hardware user guides for a correct
wiring of the product. The product has to be supplied with a stabilized voltage source and the
wiring has to be conforming to the security and fire prevention regulations. The product has to
be handled with care, avoiding any contact with the pins because electrostatic discharges may
damage the product itself. Same cautions have to be taken for the SIM, checking carefully the
instruction for its use. Do not insert or remove the SIM when the product is in power saving
mode.

The system integrator is responsible of the functioning of the final product; therefore, care has
to be taken to the external components of the module, as well as of any project or installation
issue, because the risk of disturbing the GSM network or external devices or having impact
on the security. Should there be any doubt, please refer to the technical documentation and the
regulations in force. Every module has to be equipped with a proper antenna with specific
characteristics. The antenna has

to be installed with care in order to avoid any interference with other electronic devices and
has to guarantee a minimum distance from the body (20 cm). In case of this requirement
cannot be satisfied, the system integrator has to assess the final product against the SAR
regulation.

The European Community provides some Directives for the electronic equipments
introduced on the market. All the relevant information’s are available on the European
Community website:

http://ec.europa.eu/enterprise/sectors/rtte/documents/

The text of the Directive 99/05 regarding telecommunication equipments is available,
while the applicable Directives (Low Voltage and EMC) are available at:

http://ec.europa.eu/enterprise/sectors/electrical/
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