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1 Functional description

1.1 Overview

LUCYH100/H200 modulesare 3.5G solutions offering full tri-oand HSDPA andquad-band GSM/EGPRS data
and voice transmission in a compact form factor. Featuring low power consumption and high data rate
transmission (HSDPA category 8, up to 7.2Mb download / 384kb/s upload, GSM/EGPRS class 12) with voice
capability, the modules combine baseband, RF transceiver, power management unit, and power amplifier(s) in a
single, easyto-integrate solution.

LUCY¥-H100/H200 modules are complete, fully qualified and certified solutiongeducing cost and enabling short
time to market. These modules are ideally suited for M2M and automotive applications such as: Automatic
Meter Reading (AMR), Remote Monitoring Automation and Control (RMAC), surveillance and securitgll
collection, asset traclng, fleet management, anti theft systems and Point of Sales (PoS) terminals.

LUCY-H100/H200 support full access to tblox GPS receivers viserial port Thus WCDMA/GSM and GPS can be
controlled through a single serial port from any host processor. Theirompact form factor offers standard
interfaces via a lowprofile Boardto-Board (B2B) connector and widely used RF connector for easy integration in
the customerCs application.

1.2 Product features

High throughput UMTS HSDPA trband, category 8

Ful feature quad-band GSM/GPRS/EDGE, class 12

Embedded TCP/IP stack

Low idle mode current: <2 mA

Simple integration of wblox GPS and AGPS

Operating temperature range:-20 to +70°C

Boardto-board connector signal access, U.FL for antenna interface

Module Band Interfaces Voice Functions
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(*) DDC (fC) is optimized and dedicatedor communication with u-blox GPS receive

Table 1: Features of the LUCY -H100/H200

Functional description
3G.G1-HW-10001-P1 Objective Specification Page 5 of 31
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1.3 Block diagram
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Figure 2: LUCY-H200 block diagram
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1.4 Product description
u-blox LUCY-H100/H200 modules integrate a fullfeature Release 5 UMTS/HSDP&SM/GPRS/EDGE protocol
stack.
UMTS/HSDPA characteristics:
UMTS Terrestrial Radio Access (UTRA) Frequency Division Duplex (FDD) operating mode
Triband : UMTS Band | (200 MHz), Band Il (1900 MHz), Band V (850 MHz)
Power Class 3 (24 dBm) for WCDMA/HSDPA mode
HSDPA category 8, up to 7.2 Mks download, 384 kb/s upload
WCDMA PS dataup to 384 kb/s UL/DL
WCDMA CS data up to 64kb/s UL/DL
GSM/GPRS/EDCtharacteristics
Quad-band support: GSM 850 MHz, EGSM 900 MHz, DCS 1800 MHz and PCS 1900 MHz
Power Class 4 (33 dBm) for GSM/EGSM bands
Power Class 1 (30 dBm) for DCS/PCS bands
EDGE Power Class ES2 (27 dBm) for GSM/EGSM bands
EDGE Power Class ES2 (26 dBm) for DCS/PCS bands
EDGE naltislot class 12,coding scheme MCSIMCS9, up to 236.8 kb/s
GPRS multislot class 1Z,0ding scheme CSACS4,up to 85.6 kb/s
CSD Nontransparent / Transparent Mode, up to 9.6kb/s
DTM class 11
Mobile Station class A
Network Operation Mode 111,111
Modem type V.32, V.110
Fax Group 3, Class 2.0
TCP/IP stack
IPv4 support

Optionally paging messages for GSM calls can be monitored during GPRS data transfer in-ootrdinating
network operation mode NOM IHII.

LUCY¥H100/H200 modules implement GPRE&EGPRSclass R for data transfer. EGPRS multislot 12 implies a
maximum of 4 slots in download (reception) and 4 slots in upload (transmission) with 5 slots in total.

1.5 Supplementary services

Call Hold/Resume (CH)

Call Waiting (CW)

Multi-Party (MTPY)

Call Forwarding (CF)

Call Divert

Explicit Call Transfer (ECT)

Call Barring (CB)

Call Completion to Busy Subscriber (CCBS)
Advice of Charge Charging (AOCC)

Functional description
3G.G1-HW-10001-P1 Objective Specification Page 7 of 31
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Calling Line Identification Presentation (CLIP)
Calling Line Identification Restriction (CLIR)
Connected Line Identificaibn Presentation (COLP)
Connected Line Identification Restriction (COLR)
Unstructured Supplementary Services Data (USSD)
Network Identify and Time Zone (NITZ)

1.6 Short Message Service (SMS)

SMS Classes 1, 2, 3

Mobile-originated and mobile-terminated SMS
SMSCell Broadcast (SMS CB)

Concatenated SMS

Text and PDU mode supported

Reception of SMS during circuiswitched calls

SMS over GPRS or CSD

SMS storage customizable and configurable provided

1.7 AT Command support
The module functionalities and services are praged through a rich serial Afcommand interface. Thefollowing
AT commands standardsare supported

3GPP 27.005, 3GPP 27.007

u-blox AT command extension

3GPP 27.010 MUX protocol

& For more details on the commands list and their syntax refer to documents Adommand set for User
Equipment [2], Use of DTE- DCE interface for Short Message Service (SMS) and Cell Broadcast Service
(CBS) 3] and u-blox AT commands Manual5].

1.8 Other basic features

The following indications and functionalities are supported throud the interface of AT Commands:
Display of Called Number
Indication of Call Progress Signals
Country/PLMN Indication
International Access Function
Service Indicator
Dual Tone Multi Frequency (DTMF)
Subscription Identity Management
Service Provider Indication
Abbreviated Dialing
SIM Toolkit

Functional description
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1.9 AssistNow clients and GPS integration

For customers using tblox GPS receiverd,UCY-H100/H200 modules feature embedded AssistNow Online and
AssistNow Offline clients. AssistNow AGPS provides better GPS performance and faster TiteeFirstFix. The
clients can be enabled / disabled with an AT command.

LUCY¥-H100/H200 modules act as a standgilone AssistNow client making AssistNow available with no additional
requirements forresources or software integration on an external host micro controllerull access to ublox GPS
receivers is available via LUGM100/H200 modules through a dedicated DDC (FC) interface. This means that
GSME-GPRS and GPS can be controlled through a single serial port from any host processor.

Functional description
3G.G1-HW-10001-P1 Objective Specification Page 9 of 31
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2 Interfaces

2.1 RF antenna interface

The RF cable connection to radiating antenna can be attached to LUG¥100/H200 with a Hirose U.Flconnector
or equivalent. Theapplication board itself is equippedwith a U.F:-RSMT@31-0471-0-10) receptacle. Mated
contact stacking height is limited only by the board-to-board ¢ 0 n n e dheightr i€.s3 mm, which enables the
usage of all commercially aailable microcables terminated with U.FL plug, or equivalent,for RF antenna
connection.

2.2 (U)SIM interface

A (U)SIM card interface is provided on théoard-to-board connector of the LUCY-H100/H200 modules: the

high-speed SIM/ME interface is implemented awell as automatic detection of the required SIM supporting
voltage.

Both 1.8 V and 3 V SIM typs are supported (1.8 V and 3 V ME) Activation and deactivation with automatic

voltage switch from 1.8 V to 3 V are implemented, according to ISOEC 78163 spedfications. The SIM driver
supports the PPS (Protocol and Parameter Selection) procedure for baate selection, according to the values
proposed by the SIM Card.

2.3 Asynchronous serial interface (UART)

LUCY-H100/H200 modules have two asynchronous serial iatfaces on the B2B connector: UARTO and UARTL1.

UARTO is a complete in serial port in compliance with the ITU V.24 specificationpl] (i.e. a complete 8
signals + GND = 9circuits R&32 low voltage interface with hardware flow control available)

UARTL1 is a 5 wire serial port (TXD, RXD, CTS, RTS, GND) in compliance with the ITU V.24 specifications for
the available circuits

Power saving flow control output indication, CTS, available at the interface on both UARTO and UART1

By default, both UARTSs are set to 11520(/s, 8 data bits, parity none, 1 stop bit, HW flow control. Default
settings can be changed through AT commands; refer téhe u-blox AT Commands Manual[5] for further
details

UARTO can beused for firmware upgrade at maximum data rate of up to 921600 bps

Data and commands are available on both UARTO and UART1 with data rates 2400, 4800, 9600, 19200,
38400, 57600, 115200 (default), 230400, 460800, 921600 bps with No/Even/Odd parity, 7 or 8 & frame
length

Software services available over UABT

AT interface in compliance with3GPP TS 27.0072] and 3GPP TS 27.00%3]: the default speed for the AT
interface is 115200 bps, the maximum speed is 921600 bps

MUX protocol available in compliance with3GPP TS 27.01(1]

2.3.1 MUX protocol

LUCY-H100/H200 modules have a software layer with MUX functionality3GPP TS 27.010 multiplexer protasd

[1]. It is a data link protocol (layer 2 of OSI model) which uses HDHiRe framing and operates between the
module (DCE) and the application processor (DTE). It allovBssimultaneous sessions over the physical link
(UART). Each session consists of a stream of bytes transferring various kinds of datech asSMS, CBS, GPRS,
GPS, AT commands in general. This permits, for example, SMS to be transferred to the DTE when a data
connection is in progress.

Interfaces
3G.G1-HW-10001-P1 Objective Specification Page 10 of 31
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2.4 Universal Serial Bus (U SB)

The B2B connectorof LUCY-H100/H200 includes a full-speed USB 2.0compliant interface with maximum
throughput of 12 Mb/s. The module itself acts as a USB device and can be connected to any USB host

The USB is the main interfacéor transferring high speed data between LUCYand a host processor.

Signals D+/D carry the USB serial data and signaling. The USB interface is automatically enabled by a valid USB
Vbus voltage (5.0 V tyjical) on pin VUSB_DET.

Since UARTO RTS/CTS flow control lines are internalyared with USB signaling lines, UARTO and USB are
mutually exclusive and cannot be used at the same time.

The module is able to handle two USB CDC classes simultaneously which can be used for commands and data.

2.5 Serial Peripheral Interface Bus (SPI)
The B2B connectorincludes a synchronous SPéompatible serial interface. The module runsatively as an SPI
slave so it can be used asan AT commands interfacewhile it cannot be used for flash code download.

The SPI interfacean be usedfor high speed datatransfer (UMTS/HSDPA) betweebhUCY-H100/H200 modules
and the host processorif a USB interface is not available on the host processdrhe high speed communication
(up to 12 Mb/s) between the two processorsis possible only if both sidesfollow the same Inter Processor
Communication (IPC) specifications

The (IPC) &wire interface includes the 3wire SPI interface (SPI_MOSI, SPI_MISO, SPI_SCtd¢ether with the
two handshake signals, SPI_MRDY and SPI_SRDY.

Refer tothe LUCYH100/H200 System IntegrationiManual [6] for a detailed description of the implementation of
the SPI protocol on the host processor side.

2.6 DDC (FC) bus interface
LUCY-H100/H200 modules include a DDC interface exclusively for use withhlox GPS.

2.7 ADC input

One Analogue to Digital Converter(ADC) input is available with LUCY-H100/H200 and can be configured via
u-blox AT commands.The ADC resolution is 12bit, single ended input range of 0-2.4 V

2.8 GPIO

LUCY-H100/H200 modules provide5 General Purpose Input/Outpti(GPIO) pins, which can be set/read via-u
blox AT commands.

2.8.1 Network Status Indication

The GPIG (Fin 31) can be configured via AT commands to act aa network indication output. According to the
protocol the PIN changs the duty cycle to notify network registration on the home network, roaming or no
servicestatus Refer tothe LUCY-H100/H200 System Integration Manual6] for more details.

2.9 External Reset (RESET_N)

To reset theLUCY-H100/H200 modulesthe RESET_Nin on the B2B onnector must be shorted to ground

Driving RESET_Igin low causesan asynchronous reset of the entiremodule (except for the RTC block)This is
also calledan external or hardware reset

Interfaces
3G.G1-HW-10001-P1 Objective Specification Page 11 of 31
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2.10Power-ON (PWR_ON)

Shorting the PWR_ON pin to ground is used to swéh on the module. The PWR_ON pirrequires an external
pull-up resistor to set its value to logic high and must not be left floating Internal circuitry is sensitive to falling
edge transition.

= The module canalso beswitched on by:
RTC alarm, when the RT@ystem reaches a usedefined wake up scheduled time
VUSB_DET detection

2.11 Audio

Audio is availableonly on LUCY-H200 (not availablewith LUCY-H100).
The audio interfaces are:

Analogue audio interface: single ended analogue microphone input and differentiahigh power speaker
output. It supports three different profiles (handset, headset and loudspeakgr These profiles aremutually
exclusiveand are handledusing proprietary AT commands.

Digital audio interface 12S, includingl2S_CLK/ 12S_RXD/ 12S_TXD/ 12S_WA This interface is used to
connect the module to an external chip or other device.

For further details about theaudio interface refer to LUCYH100/H200 System Integration Manuaj6].

2.12 Supply for Real -Time-Clock (V_BCKB

LUCY-H100/H200 modules provide a pin to supply the onboard Real Time Clock (RTC) evemhen the main
supply (MCC) is removed. This reducgpower consumption when the module is switched off, without losingdate
and time information.

& V_BCKPalone will not switch the module on. VCC must be applied.

2.13Supply for Digital I/O Interfaces ( V_INT)

LUCY¥-H100/H200 modules provide an internally generated supply railoutput for digital interfaces (V_INT). This
can be used in place ofan external discrete regulatorto supply pull-up resistors onthe DDC interface This
optimizes the Billof-Material for various applicationsg.g. with u-blox GPS operating at 1.8V.

Interfaces
3G.G1-HW-10001-P1 Objective Specification Page 12 of 31
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3 Mechanical specifications

Parameter Description Specification
H Height 37.50 mm  [1476.4 mil]
w Width 45.00 mm  [1771.7 mil]
T Thickness 3.76 mm  [148.0 mil]
Ts Thickness including shieldsC 496mm [195.3mil]
T™ Stacking Mated height 3.96 mm  [155.9 mil]
XRF RF Connector centre from top rightcorner, X coord 1.80 mm  [70.9 mil]
YRF RF Connector centre fom top-right corner, Y coord 2.30 mm  [90.6 mil]
XB28B B2B Connector centre from bottomleft corner, X coord 32.20 mm  [1267.7 mil]
YB2B B2B Connector centre from bottomleft corner, Y coord 490 mm  [192.9 mil]
Xs1 Shield post D1d -leftesrer Xcoddr o m 0.65mm [25.6 mil]
Ys1 Shield post D1d -leftesrer Ycoddr o m 11.85 mm  [466.5 mil]
Xs2 Shield post D2-éftcoreenXcoerd f r om 10.00 mm  [393.7 mil]
Ys2 Shield post D2-éftcoreen¥coerd f r om 0.65mm  [25.6 mil]
Xs3 Shield post DB3-dghtceenertXceordf r o m 10.55 mm  [415.4 mil]
Ys3 Shield post D3-dghtceenerYrceordf r o m 0.65mm [25.6 mil]
Xsa Shield post D4d -right cotner,&X cdord o m 0.65mm  [25.6 mil]
Ysa Shield post D4d -righcotner,el cdodo m  11.85mm  [466.5 mil]
D Shield post width 1.10 mm  [43.3 mil]
Weight <9g
Table 2: Dimensions
w
Xs2 Xs3 W
(3]
= T T @]
i dis
9
T
a
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— { <
pL .

Ts
T
N
|
|

Figure 3: Dimensions

For more information see theLUCY-H100/H200 System Integration Manua|6].

Mechanical specifications
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3.1 Pin assignment

3.1.1 Definitions

Name

ADC
AUDIO
DDC

Driver Class
ERS

GDI

H

L

oD

PD

POS

PU

PU/PD Class
RFU

SIM

T

TBF

USB

Definition

LUCY¥-H100/H200 - Data Sheet

Analogue/Digital Converter, ADC Pins (power domain)

Audio Pins (power domain)
DDC Intaface (power domain)

Output Driver Class: see Sectiod.1.4 for definition

External Reset Signal (power domain)
Generic Digital Interfaces (power domain)
High

Low

Open Drain

PultDown

PowerOn Input (power domain)

PultUp

Pull Class: see Sectiof.1.4 for definition
Reserved for Future Use

SIM Interface (power domain)

Tristate

Temporary Block Flow

Universal Serial Bugpower domain)

Table 3: Explanation of abbreviations and terms used

3.1.2 Board-to-Board Connector

The Boardto-Board connector is MoleX' 052991-0608 or equivalent.

The
60-pin Boardto-Bo ar d

mat ed
Connector (3

recommended

connector

Fin-out numbering is shown in Figure4.

(| ) ©

Figure 4: Connector pin numbering

3G.G1-HW-10001-P1

60 59 58 ... v 9213]
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| AR i
Pin 1 123 .. ... 29 30
Marking

Objective Specification

mmi[7$tacking
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mated height)d
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3.1.3 Pin-out

No Module

1 All

2 All

3 All

4 All

5 All

6 All

7 All

8 All

9 All

10 Al

11 Al

12 Al

13 Al

14  LUCY¥H100
LUCY¥H200

15 LUCYH100
LUCY¥H200

16  LUCY-H100
LUCY¥H200

17  LUCY-H100
LUCY¥H200

118 Al

19 Al

20 LUCYH100
LUCY¥H200

21  LUCY-H100

LUCY¥-H200
22 Al
23 LUCY-H100
LUCY-H200

24 LUCY-H100

LUCY¥-H200
25 Al
26 Al
27 Al
28 Al
29 Al
30 Al
31 Al
32 Al

3G.G1-HW-10001-P1

Name

GND
GND
GND
GND
VSIM

SIM_IO
SIM_CLK
SIM_RST
SPI_MISO

SPI_MOSI
SPI_SCLKO

SCL

SDA
Reserved
12S_CLK
Reserved
I2S_RXD
Reserved
12S_TXD
Reserved
12S_WA
RESET_N
GND
Reserved
MIC_GND

Reserved
MIC_BIAS

GND
Reserved
SPK_P

Reserved
SPK_N

GND
PWR_ON

ADC1

VUSB_DET
USB_D+
USB_D
GPICE
SPI_SRDY

Power
domain

SIM
SIM
SIM
GDI

GDI
GDI

DDC
DDC

GDI
GDI
GDI
GDI

ERS

AUDIO

AUDIO

AUDIO
AUDIO

POS
ADC

usB
USB
uUsB
GDI
GDI

I/0

N/A
N/A
N/A
N/A

110

110

110

/10

/10

N/A

N/A

/10
110
/10

Description

Ground
Ground
Ground
Ground
SIM supply output

SIM data
SIM clock
SIM reset

SPI Master Input,
Slave Output

SPI Master Outpty
Slave Input

SPI Serial Clock,
output from Master

12C bus clock line
12C bus data line

12S clock

12S receive data

12S transmit data

12S wordalignment
External reset input
Ground

Microphone analogue
reference

Microphone analogue
bias
Ground

High power differential
analogue audio output

High power differential
analogue audio output

Ground
Poweron input

ADC input

USB detect input
USB Data Line D+
USB Data Line b
GPIO

SPI Slave Ready teceive

output

Objective Specification
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Remarks

GND pins are internally connected.
GND pins are internally connected.
GND pinsare internally connected.
GND pins are internally connected.

VSIM =1.80 V typical if SIM card = 1.8V type
or VSIM = 2.90 V typical if SIM card = 3.0V type

Dedicatedsignal for SIM Card/Chip
Dedicated signal for SIM Card/Chip
Dedicated signal for SIM Card/Chip

OD when used as I12C, no internal pull up.
OD when used as I12C, no internal pull up.

GND pins are internally connected.

Local ground for microphone.

Single ended supply output
and signal input for microphone.

GND pins are internally connected.

Shared output for all modes:
handset / headset /ring tones / handdree mode

Shared output for all modes:
handset / headset /ring tones hands-free mode

GND pins are internally connected.

The PWR_ON pin has high input impedance:
avoid to keep it floating in noisy environment

Single ended input range: 0-2.4V,
Resolution: 12 bits

Input for VBUS (5V typ.) sense

Mechanical specifications
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No

33
34
35
36
37
38

39
40
41
42
43
44
45
46
47
48
49
50
51

52

53
54
55

56

57
58
59
60

Module Name
All RTS_1
All RFU
All RFU
All RFU
All RFU
All SPI_MRDY
All GPI104
All CTS_1
All GPIO3
All GND
All RXD_1
All TXD_1
All DSR_0
All RLO
All RXD_0
All TXD_0
All CTS_0
All RTS 0
All DTR_O
All DCD_0
All GPIO2
All GPIO1
All V_BCKP
All V_INT
All VCC
All VCC
All VCC
All VCC

Table 4: Pinout

&

Power
domain

GDI

GDI

GDI
GDI
GDI

GDI
GDI
GDI
GDI
GDI
GDI
GDI
GDI
GDI

GDI

GDI
GDI

I/0

Description

UART1 ready to send

Reserved For Future Use
Reserved For Future Use
Reserved For Future Use
Reserved For Future Use

SPI Master Ready to
transmit input

GPIO
UART1 clear to send
GPIO

N/A  Ground

- - O~ 000 ™o

/10
/10
110

UART1 received data
UART1 transmitted data
UARTO data set ready
UARTO ring indicator
UARTO received data
UARTO transmitted data
UARTO clear to send
UARTO ready to send

UARTO data terminal
ready

UARTO data carrier
detect

GPIO
GPIO
Real Time Clock supply

Output of supply for I/O
Interfaces

Voltage Supply
Voltage Supply
Voltage Supply
Voltage Supply

LUCY¥-H100/H200 - Data Sheet

Remarks

RTS in V.24 spec.

CTS in V.24 spec.

GND pins are internally connected.
RxDin V.24 spec.

TxD in V.24 spec.

DSR in V.24 spec.

Rlin V.24 spec.

RxD in V.24 spec.

TxD in V.24 spec.

CTS in V.24 spec.

RTS in V.24 spec.

DTR in V.24 spec.

DCD in V.24 spec.

V_BCKP = 2.0V (typical) generated by the
module to supply the Real Time Clock when
VCC supply voltage is withirvalid operating
range.

A backup battery can be connected to this pin
to supply the Real Time Clock when VCC supply
voltage is not within valid operating range.
V_INT = 1.8V (typical) internally generateby
the module.

This supply rail may be used for external pullp
on I2C.

VCC pins are internally connected.

VCC pins are internally connected.

VCC pins are intenally connected.

VCC pins are internally connected.

Pins designated Reserved should not be used. For more information abaihie pinout see the LUCY-
H100/H200 System Integration Manual6].

3G.G1-HW-10001-P1

Objective Specification
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GND
GND
GND
GND
VSIM
SIM_IO
SIM_CLK
SIM_RST
SPI_MISO DCD_0
SPI_MOSI DTR_0
SPI_SCLKO RTS_0
SCL CTS_0
SDA TXD_0
12S_CLK (*) RXD_0
12S_RXD (*) RI_O
12S_TXD (*) DSR_0
12S_WA(*) TXD_1
RESET_N RXD_1
GND GND
MIC_GND (*) GPIO3
MIC_BIAS (*) CTS_1
GND GPIO4
SPK_P (*) SPI_MRDY
SPK_N (*) Reserved
GND Reserved
PWR_ON Reserved
ADC1 Reserved
VUSB_DET
USB_D+

USB_D

(*) Reserved in LUCYH100

Figure 5: Signals mapping on Board -to-Board connector

Mechanical specifications
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4 Electrical specifications

4.1 Absolute maximum rating

& Limiting values gven below are in accordance with the Absolute Maximum Rating System (IEC 134).
Stressing LUCYH100/H200 modules beyond one or more of the limiting values may cause permanent
damage to the device. These are stress ratings only. Operating the module at theseat any conditions
other than those specified in the Operating Conditions sections of the specification should be avoided.
Exposure to limiting values for extended periods may affect device reliability.

Symbol Description Min. Max. Unit Condition
VCC Module supply -0.3 4.7 \%
VUSB_DET  USB detection pin 10.0 \%
V_BCKP Voltage supply for the internal Real time Clock -0.15 2.50 \%

GDI Generic digital interfaces -0.30 3.60 \%
DDC DDC interface -0.30 3.60 \Y

SIM SIM interface -0.30 3.60 \Y
ERS Extenal reset signal -0.15 3.60 \%
POS Poweron input -0.15 2.50 \
AUDIO Audio input pin (Microphone) -0.15 3.00 \%
ADC ADC pins -0.15 3.00 \%
USB USB D+/D pins -0.4 VCC+0.4 \%
I_PEAK Peak Current in GSM Transmit Burst 2.5 A
“max Output Load Mismath Ruggedness 10:1 VSWR
Tsto Storage Temperature -40 +85 °C

Table 5: Absolute maximum ratings

& The product is not protected against overvoltage or reversed voltages. If necessary, voltage spikes
exceeding the power supply volige specification, given in table above, must be limited to values within
the specified boundaries by using appropriate protection diodes.

4.1 Operating conditions

Symbol Parameter Min . Typ. Max . Units Condition
Topr Operating temperature -20 +25 +70 °C
& Table 6: Environmental condition®©peration beyond the operating conditions is not recommended and

extended exposure beyond them may affect device reliability.

4.1.1 Supply/Power pins

Symbol Parameter Min. Typ. Max. Unit
VCC Module Supply 3.4 3.8 4.2 \%
Iccp Peak supply current @VCC= 3.8 V 2 25 A

Table 7: Input characteristics

! Use this figure to dimension maximuncurrent capability of power supply.

Electrical specifications
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Symbol Parameter Min. Typ. Max. Unit
VSIM SIM Supply 1.75 1.80 1.85 \Y
281 2.90 2.99 \Y
V_BCKP Real Time Clock Supply 1.86 2.00 2.14 \%
V_INT Power supply for GPIO and other peripherals 1.70 1.80 1.90 \%
I_INT Current available at V_INT output 50 mA

Table 8: Output characteristics

4.1.2 (U)SIM pins

The SIM pins & dedicated interface to (U)SIM chip card/IC. e electrical characteristics fulfill regulatory
specification requirements The valuesin Table9 are for information only.

Parameter Min. Typ. Max. Unit Remarks
Low-level input 0.37 \% VSIM=1.80V
0.60 \Y VSIM =2.90 V

High-level input 1.22 \% VSIM =1.80 V

1.95 \ VSIM =2.90V
Low-level output 0.2 \Y lo.=+1 mA

0.4 \Y .= +5 mA

High-level output 0.8*VSIM 1.80 \ low = -1 MA

0.6*VSIM 1.80 \Y I, = -5 MA
Internal pullup resistor on 4.7 kq
SIM_IO to VSIM
Clock frequency on SIM_CLK 3.25 MHz
Pad resistance : Rising edge 153 q 1.0-5.0 mA load
Pad resistance : Falling edge 143 q 1.0-5.0 mA load
Table 9: (U)SIM pins characteristics
4.1.3 DDC (fC) pins
Parameter Min. Typ. Max. Unit Remarks
Internal supply for DDC domain 1.7 1.8 1.9 \% Voltage domain = V_INT
Value at Reset Hi-Z Tristate
L-level input -0.30 0.0 0.57 \% In accordance with iC bus specification
H-level input 1.19 1.80 2.75 \% In accordance with iC bus specificsion
Hysteresis 0.18 \% In accordance with iC bus specification
L-level output 0.00 0.40 \% Low level output voltage (open drain) at 3 mA sink

current
Table 10: DDC pins characteristics
& DDC interface requires external pullp on both signals SCL and SDA tsupply domain (e.g. V_INT),
according to fC bus specifications. For more information see LUGM100/H200 System Integration

Manual [6].

Electrical specificatins
3G.G1-HW-10001-P1 Objective Specification Page 19 of 31



@b lox LUCY¥H100/H200 - Data Sheet

4.1.4 Digital pins

Parameter Min. Typ. Max. Unit Remarks
Internal supply for GDI domain 17 1.8 1.9 \% Voltage domain = V_INT
Input characteristic: -0.30 0.0 0.38 \%
L-level input
Input characteristic: 1.52 1.80 2.75 \%
H-level input
Output characteristics: 0.00 0.30 \Y lo. = +1.0 mA
L-level output 0.00 0.65 % I, = +8.0 mA for Driver Class A
l. = +5.0 mA for Driver Class B
l. = +4.0 mA for Driver Class C and Cs
lo. = +2.0 mA for Driver Class D
Output characteristics: 1.53 1.80 \ lo, = +1.0 MA
H-level output 1.02 1.80 \% I, = +8.0 mA for Driver Class A
lo. = +5.0 mA for Driver Class B
l. = +4.0 mA for Driver Class C and Cs
lo. = +2.0 mA for Driver Class D
Pad resistance: Rising edge 35 q 1.0-8.0 mA load for Driver Class A
80 q 1.0-5.0 mA load for Driver Class B
152 q 1.0-4.0 mA load for Driver Class C
305 q 1.0-4.0 mA load for Driver Class Cs
305 q 1.0-2.0 mA load for Driver Class D
Pad resistance: Falling edge 30 q 1.0-8.0 mA load for Driver Class A
70 q 1.0-5.0 mA load for Driver Class B
142 q 1.0-4.0 mA load for Driver Class C
256 q 1.0-4.0 mA load for Driver Class Cs
265 q 1.0-2.0 mA load for Driver Class D
Pultup input current (*) -60 -192 eA PUPD Class a
-30 -100 €A PU/PD Class b
-30 -100 €A PU/PD Class b0
-14 50 eA PU/PD Class ¢
Pulkdown input current (*) 57 208 eA PU/PD Class a
27 105 €A PU/PD Class b
27 105 €A PU/PD Class b0
13 52 eA PU/PD Class ¢

(*) The figures are notmeasured in production

Table 11: Characteristics for GDI power domain

Electrical specifications
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Pin

Name
RXD_0
TXD_0
CTS 0
RTS_O
DTR_O
DCD_0
DSR_0
RI_O
RXD_1
TXD_1
RTS 1
CTS_1
SPI_MISO
SPI_MOSI
SPI_SCLKO
SPI_MRDY
SPI_SRDY
12S_CLK
12S_RXD
I2S_TXD
12S_WA
GPIO1
GPIO2
GPIO3
GPIO4
GPI®

Description

UARTO received data

UARTO transmitted data

UARTO clear to send

UARTO ready to send

UARTO data terminal ready
UARTO data carrier detect

UARTO data set ready

UARTO ring indicator

UART1 received data

UART1 transmitted data

UART1 ready to send

UART1 clear to send

SPI Master Input, Slave Output
SPI Master Output, Slave Input
SPI Serial Clock, output from Master
SPI Master Ready to transmit input
SPI Slave Ready to receive output
12S clock (*)

12S receive data (*)

12S transmit data (*)

12S word alignment (*)

GPIO

GPIO

GPIO

GPIO

GPIO

(*) availableonly on LUCY-H200, Reserved pins on LUCYH100

Table 12: pins class for GDI domain

Z';me Parameter Min.
PWR_ON Internal supply for POS domain  1.86
L-level input -0.15
H-levelinput 1.50
L-level input current
Time for active pin after VCC 10

supply rising edge

Table 13: PWR_ON pin characteristics (POS domain)

ersme Parameter Min.
RESET_N Internal supply for ERS domain  1.86
L-level input -0.15
H-level input 1.50
L-level input current
Minimal low time required to 0.2

perform a proper reset

Table 14: RESET_N pin characteristics (ERS domain)

3G.G1-HW-10001-P1

I/0

O~ -"0000O~ "0 ~o0

110
110

OO~ 00~

I/10
/10
/10
/10
110

Typ.
2.00

2.00

Typ.
2.00

2.00

50

Objective Specification

Driver
Class

Cs
Cs
Cs

(@]
%)

WWOoOOOO0O0O0O0mwmOOO0DO>»>» W

Max.

2.14
0.56
2.14

Max.

2.14
0.65

-10

PU/PD
Class

b0
b0
b0

o
o

o 0 9 T T T T T T O OO0 Y T T 9L L O YO

Unit

A
ms

Unit

A
ms

LUCY¥-H100/H200 - Data Sheet

Value at
Reset

T/PD
T/PD
T/PU
T/PD
T/PD
T/PD
T/PD
T/PU
T/PD
T/PD
T/PU
T/PU
T/PU
T/PU
T/PU
T/PU
T/PD
T/PD
T/

T/PD
T/PD
T/PD
T/PD
T/PU
T/PU
T/PD

Remark

Remarks

Voltage domain = V_BCKP

Recommended OD to drive PWR_ON
Internal pullup to V_BCKP

No external timekeeping capacitance on
V_BCKP

Remarks

Voltage domain = V_BCKP

Internal pullup to V_BCKP

Electrical specifications
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4.1.5 Audio pins (only on LUCY -H200)

Pin
Name

MIC_BIAS Microphone supply open circuit
voltage output

Microphone supply current

Load resistance

Load capacitance
MIC_GND Microphone ground

Parameter

Table 15: Microphone supply characteristics

Pin

Name

MIC_BIAS Input level range of MIC_BIAS
Input impedance

Internal discrete highpass-3dB
cutoff frequency

Parameter

Table 16: Microphone dynamic characteristics

Parameter Min.

Maximum output voltage 4.8
Maximum clipped output voltage 6.1

Common mode output voltage 1.3

Output load resistance 6.4
Output load capacitance

Output load inductance

THD

Output power 650

Power supply rejection 80
80
75

Min.
1.71

Min.

0.001
1.6

Typ.

14

0.02
720

Typ.
2.10

Typ.

1.7
120

Max.

2.0

300

400
0.3

Max.

231

2.0

Max.

0.9

180

Unit

Vpp
Vpp

dB
dB
dB

LUCY-H100/H200 - Data Sheet

Unit Remarks
\ Settable to: 1.8 V, 2.0V, 2.2 V typ.+/5%
mA

Kq

nF
\ Tie to GND

Unit Remarks

Vpp For source S/N = 60dB

Kq

Hz

Remarks/Test conditions

Load =6.4q

Load =8q, VCC = 3.8V, including nonlinear
operation (ringer)

During active operation, dynamically adjusted
according to VCC level

Differential

Capacitive bad is specified differential.Symmetrical
single ended (e.g. 2*600pF) or combination arelso
possible.Maximum load of 300pF recalculated to
differential may not be exceeded. Capacitors may have
tolerances of +30%!

Differential
Load = &, P=370mW, VCC= 3.8V, f=1kHz

Load = 8 q, VCC = 3.8V, common mode output
voltage=1.9V, THD<1%

@20Hz
@4kHz
@10khz

If not specified otherwise, allparameters are measured with a bandwidth of 20 Hz,...,20 kHz and gain setting gs = 0 dB.

Table 17: High power differential audio receive path characteristics (SPK_P, SPK_N)

3G.G1-HW-10001-P1
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4.1.6 ADC pins

Parameter Min. Typ.

Resoluton 12
Differential linearity error

Integral linearity error

Offset error

Absolute gain drift

Input voltage span 0

Throughput rate

Input resistance 1

Input resistance in measurement 280 467
mode

Input leakage current

Table 18: ADC input characteristics

4.1.7 USB pins

Parameter Min. Typ.
USB detection voltage on pin 4.2 5
VUSB_DET

Current sink & VUSB_DET

Pultup at D+ 1.425 15

3-state voltage at D+, D

3-state voltage at D+, D 2.7
Pin capacitance at D+,b

Input voltage range at D+, D -0.3
Differential receiver 0.2
input sensitivity

Differential receiver 0.8

common mode
input voltage range

Single ended receiver -0.3
low-level input threshold

Single ended receiver 2.0
high-level input threshold

Differential output driver 0
low level threshold

Differential output driver 2.8

high level threshold

Table 19: USB pin characteristics

3G.G1-HW-10001-P1

654

0.1

5.6

1.575

0.8
5.25
22
3.6

2.5

0.8

3.6

0.3

3.2

Unit
Bits
LSB
LSB
LSB
%

Hz
Mq
ka

eA

Unit

mA
ka

Objedive Specification
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Remarks

ADC input = 0V

Variation due to change in supply, temperature and
life time.

With respect to AGND. If mode OFF is selected.

With respect to AGND. Variation due to process
tolerances and change in supply, temperature, and life
time.

Remarks

Serial ASCO should be disconnected with USB active

Tolerance [900..1575] for idle and [1425..3090] for
transmitting, according to USB Engineering Change
Not i ceup/fliRdidwn resistorsd

Idle state, no driver activepull-down active
Idle state, no driver active, putup active

Electrical specifications
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4.1.8 Power consumption

LUCY¥-H100/H200 - Data Sheet

Table20 reports power consumption of LUCY-H100/H200 modules at nominal voltage VBAT=3.8V.

Status
Power Off Mode

GSMGPRS/EDGE Power Savirdl§) @ DRX=5

GSM Talk(Connected)@ 850 / 900 MHz, PCL=5 (P=33dBrh)
GSM Talk(Connected)@ 1800 / 1900 MHz, PCL=0 (P=30dBrh)

GPRS 4rx+1Rx slotsTBFConnected)@ 850 / 900 MHz, PCL = 5 (P = 33dBrh)
GPRS 4rx+1Rx slotsTBFConnected)@ 1800 / 1900 MHz, PCL = 0 (P = 30dBrh)

EDGE Zx+1 RxTBFConnected)@ 850 / 900 MHz, PCL =5 (P = 27dBrh)
EDGE Zx+1RxTBRConnected)@ 1800 / 1900 MHz, PCL = 0 (P = 26dB)’
UMTSPower Savingldle) @ DRX =7
UMTS TalkConnected)@ P = 24dBm
HSDPA TalkConnected)@ P = 24dBm

Table 20: Power consumption

419 RF Performance

Parameter

Frequency range
GSM 850

Frequency range
E-GSM 900

Frequency range
DCS1800

Frequency range
PCS1900

Frequency range
UMTS 850 (Band 5)

Frequencyrange
UMTS 1900 (Band 2)

Frequency range
UMTS 2100 (BandL)

Table 21: Operat ing RF frequency bands

Uplink
Downlink
Uplink
Downlink
Uplink
Downlink
Uplink
Downlink
Uplink
Downlink
Uplink
Downlink
Uplink
Downlink

Min.
824
869
880
925
1710
1805
1850
1930
824
869
1850
1930
1920
2110

Max.

849
894
915
960
1785
1880
1910
1990
849
894
1910
1990
1980
2170

Unit
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz

Power Consumption

<65¢eA

<15mA
<300 mA
< 250 mA
<770 mA
<350 mA
<530 mA
<500 mA
<2mA

<600 mA
<650 mA

Remarks

Note: Uplink= module transmit; Downlink=module receive

? Module is registered or attached to the network, with a paging period of 1177 ms GSM network DRX setting of 5).
® Module transmits at the maximum power level
“ Module is registered or attached to the network, with a paging period of 1200 ms (UMTS network DRXetting of 7).

3G.G1-HW-10001-P1
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Parameter Min. Typ.
Receiver input sensitivity -102 -110
GSM 850

Receiver input sensitivity -102 -110
E-GSM 900

Receiver input sensitivity -102 -110
DCS1800

Receiver input sensitivity -102 -110
PCS1900

Receiver input sensitivity -104 -110
UMTS 850 (band 5)

Receiver input sensitivity -104 -110
UMTS 1900 (band 2)

Receiver input sensitivity -106 -110

UMTS 2100 (band 1)

Condition: measued at ambient temperature of 25°C,50 q source

Table 22: Receiver sensitivity performances

Parameter Min. Typ.
Maximum output power 31.0 32.2
GSM 850

Maximum output power 31.0 32.2
E-GSM 900

Maximum output power 28.0 29.2
DCS1800

Maximum output power 28.0 29.2
PCS1900

Maximum output power 21.0 23.0
UMTS 850 (Band 5)

Maximum output power 21.0 23.0
UMTS 1900 (Band 2)

Maximum output power 21.0 23.0

UMTS 2100 (Band 1)

Condition: measured at ambient temperature of 25°C, 50q output load

Table 23: Transmitter maximum output power

3G.G1-HW-10001-P1

Max.

Max.

34.0

34.0

32.0

32.0

25.0

25.0

25.0

Objective Specification

Unit
dBm

dBm

dBm

dBm

dBm

dBm

dBm

Unit
dBm

dBm

dBm

dBm

dBm

dBm

dBm

LUCY¥-H100/H200 - Data Sheet

Remarks
Downlink RF level @ ARP BER Class Il < 2.4 %

Downlink RF level @ ARP BER Class Il < 2.4 %
Downlink RF level @ ARP BER Class Il < 2.4 %
Downlink RF level @ ARP BER Class Il < 2.4 %
Downlink RF level for RMC @ BER <1 %
Downlink RF level for RMC @ BER <1 %

Downlink RF level for RMC @ BER <1 %

Remarks
Uplink burst RF power for Single slot TCH at maximurr
output power control level (PCL5 )

Uplink burst RF power for Single slot TCH at maximurr
output power control level (PCL5 )

Uplink burst RF power for Single slot TCH at maximurr
output power control level (PCLO )

Uplink burst RF power for Single slot TCH at maximunr
output power control level (PCLO )

Uplink continuous RF power for RMC amaximum
power (continuous UP power control command)

Uplink continuous RF power for RMC at maximum
power (continuous UP power control command)

Uplink continuous RF power for RMC at maximum
power (continuous UP power control command)

Electrical specifications
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5 Reliability tests and approvals

5.1 Reliability tests
Qualification testsaccording to ISO 16750.

5.2 Approvals

Products marked with this leadfree symbol on the product label conply with the
"Directive 2002/95/EC of the European Parliament and the Council on the Restriction ¢
Use of certain Hazardous Substances in Electrical and Electronic Equipment” (RoHS).

LUCY¥-H100/H200 modules are RoHS compliant.

LUCY-H100/H200 modules havebeen or will be approved by the following regulatory bodies:
R&TTE, CE, GCF compliant, FCC, PTCRB, Anatel, IC, China SRRC
In addition LUCY-H100/H200 modules will be approved bylocal network operators.

Reliability tests and approvals
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6 Product handling

F The chapter will bne completed in the next releases.

6.1 Packaging

LUCY-H100 / H200 are packaged in traysTrays are package in a box.
Number of modules in a tray and number d trays in a box: TBD

6.2 Shipment, storage and handling

6.2.1 ESD precautions
& LUCY:H100/H200 modules contain highly sensitiveelectronic circuitry and are Electrostatic Sensitive

Devices (ESD)Handling LUC¥H100/H200 modules without proper ESD protection may destroy or
damage them permanently.

& Failure to observe these precautions can result in severe damage to the device!

Product handling
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7 Default settings

Interface Settings

AT interface 115200 bps, 8 bit, no parity, 1 stop bit, hardware flow control
Autobauding On

UARTO AT interface

UART1 Debug purpose

USB 2 CDC profile

Table 24: Default settings

Refer to the LUCY-H100/H200 System Integration Manual6] for information about further settings.

Default settings
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8 Labeling and ordering information

8.1 Product labelin g

The labels on u-blox modules includes important product information. The location of the product type number

is shown in Figure6.

Figure 6: Location of product type numbe r on LUCY-H100/H200 module label

8.2 Explanation of

codes

LUCY¥-H100/H200 - Data Sheet

3 different product code formats are used. TheProduct Name is used in documentation such as this data sheet
and identifies all ublox products, independent of packaging and quality grade. Thérdering Code includes
options and quality, while the Type Number includes the hardware and firmware versionsTable 25 details

these 3 different formats:

Format

Product Name
Ordering Code
Type Number

Table 25: Product Code Formats

Structure
PPPRCDGV
PPPFCDGVRTQ
PPPRCDGVRTQ-XX

The parts of the product code are explained iTable 26.

Code Meaning Example
PPPP Product Family LUCY
C Cellular standard H: HSDPA/GSM/EDGE
D Wireless variant, i.e. ghip or function set 2
range: [OE9, A. . Z]
G GPS generation (if applicable) 0: no GPS functionality
\Y GPS variant (if applicable) 0: no GPS functionality
T Optiqn (e.g. GSM stack version) range: 0
[OE9, A..Z]
R Reserved for future use default: 0
Q Quality grade (S = standard, A = S
automotive)
XX HW version plus GPS SW 00

Table 26: Part identification code
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