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Nonconforming Product to Trimble in accordance
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caused by accident, lightning or other electrical
discharge, fresh or salt water immersion or spray;
or (v) normal wear and tear on consumable parts
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LIABLE FOR ANY INDIRECT, SPECIAL,
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DAMAGES, THE ABOVE LIMITATION MAY NOT
APPLY TO YOU.
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About this Manual

Welcome to System Designer Reference Manual for the Lassen iQ
GPS receiver. This manual describes how to integrate and operate the
Lassen iQ GPS receiver.

If you are not familiar with GPS, visit Trimble's website,
www.trimble.com, for an interactive look at Trimble and GPS.

Trimble assumes that you are familiar with Microsoft Windows and
know how to use a mouse, select options from menus and dialogs,
make selections from lists, and refer to online help.

Technical Assistance

If you have a problem and cannot find the information you need in the
product documentation, contact the Trimble Technical Assistance
Center at 800-767-4822.

Your Comments

Your feedback about the supporting documentation helps us to
improve it with each revision. To forward your comments, send an
e-mail to ReaderFeedback@trimble.com.

Lassen iQ GPS Receiver
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Product Overview

The Lassen iQ GPSreceiver isafull featured, ultralow power receiver
on aminiature form factor, suitable for avariety of mobile, embedded
applications. The Lassen iQ GPS receiver incorporates Trimble's
FirstGPS™ architecture in the form of two ASICS: Colossus RF down
converter and 10-C33 baseband chip.

The 10-C33 integrates Trimble's 10 digital signal processor with the
Epson C33 RISC processor, rea-time clock, UART, and 1M bit
memory. Together with the colossus RF, this implementation of
FirstGPS technology makes possible one of the smallest

(26 mm x 26 mm x 6mm) and lowest power (less than 89 mwW) GPS
modules available.

The Lassen iQ GPS receiver outputs acomplete position, velocity, and
time (PVT) solution in the NMEA Version 3.0 ASCII protocoal, the
Trimble ASCII Interface Protocol (TAIP), and the Trimble TSIP
binary protocol. A Pulse-Per-Second signal is available for very
accurate timing applications.

Lassen iQ GPS Receiver
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Starter Kit

The Starter Kit makesit simple to evaluate the Lassen iQ GPS
receiver's exceptional performance. The Starter Kit can be used asa
platform for configuring the receiver module and as a platform for
troubleshooting your design. The Starter Kit includes:

Shielded Lassen iQ GPS module mounted on an interface
motherboard in a durable metal enclosure. The motherboard
accepts 9 - 32 VDC power and provides regulated +3.3V power to
the Lassen iQ GPS receiver. The motherboard also contains:

— 3.6V lithium battery that provides back-up power to the
receiver.

—  Circuitry to convert the TTL output to RS-232, enabling
the user to connect the RS-232 ports in the Starter Kit to
the PC COM port via an RS-232 cable connection.

Compact Magnetic-Mount GPS Antennawith a5 meter cable.
Ultra-Compact Embedded Antenna with an 8 cm cable.
9-pin RS-232 interface cable.

AC/DC power supply adapter (input: 100-240VAC,
output: 12 VDC).

DC power cable.
Cigarette lighter adapter power cable.

CD containing software tools used to communicate with the
receiver, the System Designer Reference Manual, and “C”
programming source routines to be used as software templates for
communicating directly with the receiver.

Lassen iQ GPS Receiver 3



1

4

Removing the Lassen iQ GPS Module

The Lassen iQ GPS moduleis secured to the motherboard with
double-sided adhesive tape allowing for easy removal and integration
with the user’s application. (The adhesive tape used by Trimble is 3M
Scotch, part number 4945).

Follow these steps to remove the module from the motherboard:
» Unplug the I/O cable and the RF cable from the module.

» Useasmall flat-head screw driver to pry the Lassen iQ GPS
receiver module off the motherboard.

Warning — When the Lassen iQ GPS receiver module is removed from
the motherboard, the double-sided tape looses some of it's adhesive
quality. This adhesive tape may only be re-used for laboratory testing. The
original adhesive tape should not be re-used for drive testing the Starter
Kit interface unit because the module could loosen and cause short circuit
when contacting other motherboard components. If drive testing is
required, use a new piece of double-sided adhesive tape to re-attach the
Lassen iQ GPS receiver module to the motherboard.

Lassen iQ GPS Receiver
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Receiver Performance

The LasseniQ GPSreceiver isacomplete 12-channel parallel tracking
GPS receiver designed to operate with the L1 frequency, Standard
Position Service, Coarse Acquisition code. Using two highly
integrated Trimble custom integrated circuits, the receiver is designed
in amodular format especially suited for embedded applications
where small size and extremely low power consumption are required.
The receiver features Trimble's latest signal processing code, a high-
gain RF section for compatibility with standard 27 dB active gain GPS
antennas, and aCMOS TTL level pulse-per-second (PPS) output for
timing applications or for use as a general purpose synchronization
signal.

The Lassen iQ GPS receiver acquires a position fix with minimal
delay after power cycling. The battery back-up RAM is used to keep
the Real Time clock (RTC) alive, and to store the following:

* Almanac
* Ephemeris
» Last position

User settings such as port parameters, NMEA, and TAIP
configurations can be stored in the receiver’s non-volatile (Flash)
memory. These settings are retained without application of main
power or battery back-up power.

The Lassen iQ GPS receiver has two configurable serial 1/0
communication ports.

Warning — When customizing port assignments or characteristics,
confirm that your changes do not affect your ability to communicate with
the receiver (see Chapter 3, Software Interface).

Lassen iQ GPS Receiver 5
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TSIP

TAIP

Interface Protocols

The Lassen iQ GPS receiver operates using one of three protocols —
Trimble Standard Interface Protocol (TSIP), Trimble ASCII Interface
Protocol (TAIP), or NMEA 0183. Protocol selection and port
characteristics are user configurables. The factory default settings are:

e Port 1, TSIP bi-directional
e Port 2, NMEA 0183 OUT/RTCM SC-104 V2.1 IN

TSIPisapowerful binary packet protocol that allows the system
designer maximum configuration control over the GPS receiver for
optimum performance in any number of applications. TSIP supports
over 20 commands and their associated response packets for usein
configuring the Lassen iQ GPS receiver to meet user requirements.

TAIPisthe Trimble ASCII interface protocol designed specifically for
vehicle tracking applications. It is a bi-directional protocol using
simple ASCII commands with the associated ASCII responses.

NMEA

NMEA 0183 is an industry standard protocol common to marine
applications. NMEA provides direct compatibility with other NMEA-
capable devices such as chart plotters, radars, etc. The Lassen iQ GPS
receiver supports most NMEA messages for GPS navigation. NMEA
messages and output rates can be user selected as required.

DGPS

The Lassen iQ GPS receiver can be configured for RTCM SC-104
input which is the GPS industry standard for differential correction
data. The receive side of Port 2 is factory configured to accept RTCM
data.

Lassen iQ GPS Receiver
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Ordering Starter Kit Components

The Lassen iQ GPS receiver isavailable in a Starter Kit or as an
individual module and associated antenna. The Starter Kit

(PN 51099-00) includes al the components necessary to quickly test
and integrate the module:

» Compact Magnetic-Mount Antennawith 5m cable
* Ultra-Compact Embedded Antenna with 8cm cable
» AC/DC power supply adapter

» DC Power cable (3-wire)

* RS-232 interface cable DBOM/DB9F (pin to pin)

o Cigarette lighter adapter power cable

* CD-ROM containing software tools and the System Designer
Reference Manual

Table 1.1 provides ordering information for the Lassen iQ GPS
module and the associated antennas and cables.

Table 1.1 Lassen iQ GPS Receiver Ordering Information

Products Part Number
Lassen iQ GPS receiver Module 46240-10/46240-20
Lassen iQ GPS receiver Starter Kit 51099-00

Antenna transition cable, MCX-HFL connector 47274

Antenna transition cable, SMA-HFL connector 49894-05
Ultra-Compact Embedded Antenna, 3.3V, 8cm cable 45336-00

Compact Unpackaged Antenna, 3V, 11cm cable, MCX connector 39265-51
Compact Magnetic Mount Antenna, 3V, 5m cable, MCX connector  39265-50
Compact Magnetic Mount Antenna, 3V, 5m cable, SMA connector  39265-52

Note — Part numbers are subject to change. Confirm part numbers
with your Trimble representative when placing your order.

Lassen iQ GPS Receiver 7
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Starter Kit Interface Unit

The Starter Kit interface unit consists of a Lassen iQ GPS module
attached to an interface motherboard, housed in a sturdy metal
enclosure. This packaging simplifies testing and evaluation of the
module by providing two RS-232 serial interfaces which are
compatible with most PC communication ports. Power (9-32 VDC) is
supplied through the power connector on the front of the interface
unit. The motherboard features a switching power supply which
convertsthisvoltage input to the 3.3 volts required by the module. The
two DB9 connectors allow for easy connection to a PC serial port
using the serial interface cable provided in the Starter Kit. The metal
enclosure protects the module and the motherboard for testing outside
of the laboratory environment.

The Lassen iQ GPS receiver is asingle module encased in a sturdy
metal enclosure. The dimensions of the receiver in this enclosure are
26 mmHx 26 mmL x 6 mmH (1.02” W x 1.02" L x 0.24” H). A
straight-in, panel-mount RF connector (J1) supports the GPS antenna
connection. The center conductor of the coaxial connector also
supplies +3.3 VDC for the Low Noise Amplifier of the active antenna.
An 8-pin (2x4), 0.09 inch header (J2) supportsthetwo serial interfaces
(CMOSTTL level), the pulse-per-second (PPS) signal (CMOSTTL
level), and the input power (+3.3 VDC). Figure 1.1 illustrates the
module in the metal enclosure.

Lassen iQ GPS Receiver
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Bottom Shield Top Shield

Figure 1.1

Lassen iQ GPS receiver Module

The interface motherboard includes a9 to 32 VDC switching power
supply which provides regulated +3.3 VDC power to the receiver, and
contains circuitry which provides two RS-232 interface ports. A 3.6V
lithium backup battery enables quick hot starts. The TTL level PPSis
brought directly out to Pin 9 of the Port 2 DB9 connector on the front
of the interface unit.

The Starter Kit includes an AC/DC converter for powering the module
from an AC wall socket. The metal enclosure (see Figure 1.2.)
provides 2 DB9 interface port connectors, an antenna connector, and a
power connector. Port 1 and Port 2 are used for serial 1/0.

Lassen iQ GPS Receiver 9




1 Starter Kit

Themounting plateis secured to the metal enclosure with four screws.
The eight pin I/O header on the receiver module connects to a mating
connector on aribbon cable. The ribbon cable is attached to amating
I/O connector on the interface motherboard. Figure 1.2 illustrates the
Starter Kit interface unit.

Figure 1.2 Starter Kit Interface Unit

10 Lassen iQ GPS Receiver



Starter Kit

1

Serial Port Interface

The Starter Kit interface unit isa DCE (Data Communication

Equipment) device. To connect to a host computer, or DTE (Data
Terminal Equipment) device, use a straight through cable. To connect
aDifferential Radio (DCE device) to the receiver (DCE Device) use a

cross over cable or null modem cable.

Table 1.2

Port 1 Pinouts

Pin

Description

—_

NC

X

RX

NC

GND

NC

NC

NC

Ol Nl A~ W|DN

NC

Table 1.3

Port 2 Pinouts

Pin

Description

NC

X

RX

NC

GND

NC

NC

NC

Ol Nl h~|W|DN

PPS Out

Lassen iQ GPS Receiver
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Pulse-Per-Second (PPS)

The Lassen iQ GPS receiver provides a four microsecond wide,
CMOS compatible TTL level Pulse-Per-Second (PPS). The PPSisa
positive pulse available on pin 9 of the port 2 DB9 connector of the
interface unit (see Table 1.3). Therising edge of the PPS pulseis
synchronized with respect to UTC. The timing accuracy is 50
nanoseconds when valid position fixes are being reported.

Therising edge of the pulseistypically less than 20 nanoseconds. The
distributed impedance of the attached signal line and input circuit can
affect the pul se shape and rise time. The PPS can drive aload up to
5mA without damaging the module. The falling edge of the pulse
should not be used. The PPS is always on (early PPS) and is driven by
the Real Time Clock (RTC) until the receiver acquires GPS time from
the satellite and generates position fixes. The PPS is output
immediately after main power is applied, and continues even if the
receiver loses GPS lock. The drift of the PPS, when the receiver is not
tracking satellites, is unspecified and should not be used for
synchronization.

Note — Trimble has measured better than 50 nanosecond accuracy on
the Lassen iQ GPSreceiver’s PPSsignal in static mode. For more
information on use of the Lassen iQ GPSreceiver intiming
applications, contact your Trimble sales representative.

Lassen iQ GPS Receiver
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Power

The Lassen iQ GPS receiver receiver is designed for embedded
applications and requires aregulated +3.3 VDC input (+3.0 to +3.6
VDC). Thereceiver provided in the Starter Kit isinstalled on a
motherboard, providing a DC power regulator which convertsa9 to
32 VDC input to the regulated 3.3 VDC required by the receiver.
Power can be applied to the interface unit using one of three options:
the DC power cable (Figure 1.3), the AC/DC power converter
(Figure 1.4), or the cigarette lighter adapter.

Red: Power

— Black: Ground

Yellow: Unused

Figure 1.3  DC Power Cable

The DC power cableisideal for bench-top or automotive testing
environments. The power cable isterminated at one end with a 3-pin
plastic connector which mates with the power connector on the metal
enclosure. The un-terminated end of the cable provides easy
connection to a DC power supply. Connect the red power lead to a
source of DC positive +9 to +32 VDC, and connect the black power
lead to ground. This connection supplies power to both the receiver
and the antenna.

Note — To ensure compliance with CE conducted emissions
reguirements when using the DC power cable, the Starter Kit interface
unit must be bonded to a ground plane.

Note — The yellow wire of the DC power cable is not used. Battery
back-up power is provided by a factory installed 3.6V lithium battery
on the motherboard.

Lassen iQ GPS Receiver 13
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The AC/DC power converter may be used as an alternate power source
for theinterface unit. The AC/DC power converter converts 110 or 220
VAC to aregulated 12 VDC compatible with the interface unit. The
AC/DC power converter output cableis terminated with a 3-pin
connector compatible with the power connector on the metal
enclosure. The AC power cable is not provided in the kit, since this
cableis country-specific. The input connector is a standard 3-prong
connector used on many desktop PCs.

&

&.é

Figure 1.4  AC/DC Power Converter

Lassen iQ GPS Receiver
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Hardware Setup

The Lassen iQ GPS receiver supports the TSIP and NMEA protocols.
A single port supports both the input/output of TSIP messages and the
output of NMEA messages. Follow the steps below to setup the Starter
Kit interface unit. Figure 1.5 illustrates the setup.

RPower
Supply

o s}

Lassen iQ GPS I 9 to 32 VDC

Starter Kit DE
DCEJ:— Computer

DCe| |

Antenna

Figure 1.5  Starter Kit Interface Unit

Lassen iQ GPS Receiver 15
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1. ForusewiththeTSIP or TAIP protocols, connect one end of the
9-pin serial interface cable to Port 1 (or Port 2 to view NMEA
data) of the receiver module. Connect the other end of the cable
to COM1 or COM2 on aPC. If your PC has a 25-pin
communication port, a 9-pin-to-25-pin adapter may be required
for this serial interface connection.

2. Connect the antenna cable to the interface unit. This connection
is made by pushing the antenna cable connector onto the MCX
connector on the module. Place the antenna so that it has aclear
view of the sky.

Note — To remove the antenna cable, grasp the antenna mating MCX
connector and pull from the MCX connector mounted on the interface

unit.

3. Using either the DC power cable or an AC/DC power converter,
connect to the 3-pin power connector on the interface unit.

DC Power Cable — connect the terminated end of the
power cable to the power connector on the interface unit.
Connect the red lead to DC positive voltage (+9 to +32
VDC) and black power lead to DC ground. The yellow
wireis not used. Switch on the DC power source.

AC/DC Power Converter — connect the output cable of the
converter to the 3-pin power connector on the interface
unit. Using the appropriate 3-prong AC power cable (not
provided), connect the converter to an AC wall socket (110
VAC or 220 VAC). The AC power cableis not provided in
the Starter Kit.

Warning — If the Lassen iQ GPS Starter Kit is powered-up and attached to
a PC COM port, the Windows operating system may recognize the Starter
Kit as a new serial device and assign it to the mouse driver. This can
cause erratic mouse control. To disable serial mouse detection at start-up,
add one of the following lines in the BOOT.INI file in the root directory:
/INOSERIALMICE (detection is disabled on all serial ports) or
/INOSERIALMICE=COMx,COMy,COMz (detection is disabled on one or
more specified com ports)

Lassen iQ GPS Receiver
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Software Toolkit

The CD provided in the Starter Kit containstheiQ_Monitor, the
iQ_CHAT, and the GPSSK interface programs used to monitor GPS
performance and to assist system integrators in developing a software
interface for the GPS module. These applications are described in
detail in Appendix B, TSP User's Guide.

iQ_Monitor runs on the Windows 95/98/2000/X P platforms.
iQ_CHAT runs under the DOS operating system on a 386 or higher
processor.

Following are quick start instructions for using the iQ_Monitor
application to monitor the receiver’s performance.

1. Connect one end of the serial interface cable to Port 1 of the
interface unit. Connect the other end of the cable to the COM
port of your PC.

Turn on the DC power source or plug in the AC/DC converter.
Insert the CD in the computer’s CD-ROM drive.

4. TheiQ_Monitor program may be run directly off the CD or it
may be copied onto your computer’s hard drive. To run the
program off the CD, initiate theiQ_Monitor.exefile.

5. WhentheiQ_Monitor screen appears, the TX and RX
indicators appear in the lower left corner of the status bar. A
blinking TX indicates that the PC is transmitting commands to
the receiver; ablinking RX indicates that the PC is receiving
reports from the receiver. If either of these indicators stop
blinking, there is no activity. The PC COM port settings appear
in the lower right corner of this same status bar.

6. After aGPS antennais connected to the receiver and the
receiver has achieved a position fix, the transmitted position
reports, time, velocity, satellites tracked, and GPS receiver
status appear on the screen. The receiver also sends a health
report every few seconds, even if satellites are not being
tracked.

Lassen iQ GPS Receiver 17
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Note — I theiQ_Monitor program displays a question mark (?) in a
data field, the receiver has not reported a status for thisfield. If a (?)
remains in the data field, the GPS module may not be communicating
with the computer. Re-check the interface cable connections and verify
the serial port selection and settings. If the communication failure
continues after checking all connections and settings, please call the
Trimble Technical Assistance Center (TAC) at 1 (800) 767-4822.
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2 Hardware Integration

General Description

Trimble's new Lassen iQ GPS receiver adds complete GPS
functionality to mobile products, in a postage-stamp-sized footprint
with ultra-low power consumption. Using Trimbl€e's breakthrough
FirstGPS™ architecture, the module delivers complete position,
velocity and time (PVT) solutions for use in mobile, battery-powered
applications such as hand-held devices, PDAS, asset tracking devices,
and navigation applications.

The Lassen iQ GPS module is packaged in atiny form factor

(26 mm x 26 mm x 6 mm, including the metal shield). It typically
requires only less than 89 mw of power (at 3.3 VDC). The module
includes flash memory for firmware upgrades and storing the user
configuration.

Figure 2.1 Lassen iQ GPS Receiver Board without Shield
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Connectors

Digital I0/Power Connector

The Lassen iQ GPS module uses a single 8-pin (2x4) male header
connector for both power and data 1/O. The power and 1/0O connector,
J2, isasurface mount micro terminal strip. This connector uses 0.09
inch (2.286mm) high pins on 0.05 inch (1.27mm) spacing. The
manufacturer of this connector is Samtec, part number

ASP 69533-01.

Note — See Appendix F for mechanical drawings and specifications.

Mating Connectors

The customer must supply his own mating connector to the Lassen iQ
GPS receiver 8-pin (2x4) connector. There are two mating connectors
available:

»  Surface-Mount Mating Connector

A recommended surface mount mating connector is Samtec’'s
part number CLP-104-02.

When a surface-mount mating connector is chosen, the RF
connector must be attached to the Lassen iQ GPS module prior
to securing the module to the user’s PCB. The mounting tabs
may be used for securing the Lassen iQ GPS modul e to the PCB
when using the surface-mount mating scheme.
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Cable Strip Mating Connector

A low profile, cable strip mating connector is the second 1/0
mating method. A recommended cable strip part is Samtec’s
part number FFSD-04-?-X X part. The user will need to
substitute the following letters and numbers into the part
number when ordering this part where the '? and 'X X' symbols
occur: for the '? symbol substitute the letter Sfor single end or
D for double end; for the "X X' symbol substitute the overall
length in inches, £ 1/8 inch, with a2 inch minimum. Since the
signalsare CMOS TTL level signals, Trimble does not
recommend cable lengths of longer than six inches.

If the cable strip 1/O connector scheme is used, the connector
side of the Lassen iQ GPS receiver will be facing up and the
mounting tabswill be on the top of the module away from PCB.
The RF connector is easily accessible, using this interfacing
methodol ogy.

Figure 2.2 Cable Strip Mating Connector
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RF Connector

The RF connector mounted on the Lassen iQ GPS receiver isaHirose
connector, part number H.FL-R-SMT (10) 50 Ohm. The mating RF
connector is Hirose H.FL-LP-XXX where XXX depends on the cable

type.

Figure 2.3 Lassen iQ GPS Module with Connectors

Possible cable manufactures include the following:
e 148 mm diameter (single shield) cable:
—  CO-6F/FH-SB manufactured by Hitachi Cable Ltd.
— UL1979 manufactured by Junkosha Co., Ltd.

— 0.8DS-PBE manufactured by Sumitomo Electric Industry
Co., Ltd.

e 1.32 mm diameter cable (double shield):
— A12B0733 manufactured by Junkosha Co., Ltd.
e 1.47 mm diameter cable (single shield):
—  CXN2571 manufactured by W.L. Gore & Associated, Inc.
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Trimble offers three antennas for use with the Lassen iQ GPS receiver
receiver: The Ultra-Compact Embedded Antenna, which mates
directly to the RF connector. The Compact Unpackaged Antenna and
the Compact Magnetic-Mount Antenna, which mate through the
optional RF transition cable to the modul€’s RF connector. For more
information on the antennas, see page 33.

Digital I0/Power Connector Pinout

The digital 10/Power connector pinout information islisted in
Table 2.1.

Table 2.1 J2 1/0 Connector Signals

Pin number |Function Description
1 TXD A Serial Port A transmit, 3.3V TTL
CMOS

2 GND Ground, Power and Signal
3 RXD A Serial Port A receive, 3.3V TTL CMOS
4 PPS Pulse-Per-Second, 3.3 V TTL CMOS
5 TXDB Serial port B transmit, 3.3V TTL CMOS
6 RXDB Serial port B receive, 3.3V TTL CMOS
7 Prime Power (VCC)|+3.3 VDC to + 0.3VDC
8 Battery Backup +25VDCto+ 3.6 VDC

Power
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Power Requirements

The Lassen iQ GPS maodule requires +3.3 VDC 0.3 VDC at 33 mA,
typical excluding the antenna. The on-board capacitance is 10 pF. An
important design consideration for power isthe modul€e's internal

clock frequency at 12.504 MHz + 3 KHz. Interference spurs on prime
power in this narrow frequency band should be kept to less than 1mV.

The receiver does not require any special power up or down
sequencing. The receiver power is supplied through pin 7 of the I/O
connector. See Table 2.2 for the +3.3 VDC power specifications.

Warning — The Lassen iQ GPS receiver is ready to accept TSIP
commands approximately 2.1 seconds after power -up. If a command is
sent to the receiver within this 2.1 second window, the receiver will ignore
the command. The Lassen iQ GPS receiver will not respond to commands
sent within the 2.1 second window and will discard any associated
command data.

Battery Back-up

The Lassen iQ GPS receiver provides an input for battery back-up
(BBU) power to keep the module's RAM memory alive and to power
the real-time clock when the receiver's prime power is turned off.
RAM memory is used to store the GPS almanac, ephemeris, and last
position. User configuration data, including port parameters and
receiver processing options can be stored in non-volatile Flash which
does not require back-up power. By using battery back-up, timeto first
fix in ahot start is reduced to 10 seconds (typical). Though not
required, providing BBU power can reduce timeto first fix. A 3.6 volt
lithium battery used for back-up power can last up to three years.
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Warning — If battery power is not present, the receiver’s power can be
turned off and then back on to force a system reset and a cold start. The
receiver should be off for no less than 3 minutes to ensure that the RAM
memory does not retain any old data due to the residual voltage from the
power supply. To avoid waiting the 3 minutes, turn the receiver unit back
on immediately and issue TSIP command O0x1E with the value 4B. This

packet forces a cold start and clears battery backed RAM.

Note — 2.5V is the minimum allowabl e battery back-up voltage. When
the battery back-up power output drops below 2.5V, the real-time clock
may not operate over the specified temperature range. This can also
significantly extend the time to first fix. Trimble does not recommend

the use of Super Caps as battery back-up.

Table 2.2 Power Requirements

Signal \Voltage Current J2 Pin #
VCC 3.0t03.6 |27 mA 7
Battery Back-up [2.5t03.6 |20pA 8

(at 3.3 volts, +25°C)
Ground 0 - 2

Note — For proper operation when using battery back-up, the voltage
val ue of the battery should be 10% less than the val ue of the VCC.
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Serial Interface

As an embedded design, the Lassen iQ GPS module provides direct
CMOS compatible TTL level serial I/0. The RX and TX signals on
the J2 1/O connector are driven directly by the DUART on the Lassen
iQ GPS receiver. Interfacing these signals directly to a UART in your
application circuitry provides direct serial communication without the
complication of RS-232 or RS-422 line drivers.

Note — The serial 1/O signalson J2 are TTL level. They are not
inverted or driven to RS-232 levels.
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Serial Port Connections

Below are the required connections for the Lassen iQ GPS Rx pins
when they are not used for communication. Thisis required for
firmware release 1.10 and recommended for all subsequent firmware
releases.

Table 2.3 Serial Port Connections for Rx Pins

Serial Port |Pin # Assignment Default Required
Connections

1 Pin 3 RxA TSIP-IN High (VCC)
(via pullup)

2 Pin 6 RxB RTCM-IN High (VCC)
(via pullup)

Below are the allowable connections for the Lassen iQ GPS Tx pins
when the pins are not used for communication. This configuration
appliesto al firmware versions.

Table 2.4 Serial Port Connections for Tx Pins

Serial Port |Pin # Assignment Default Allowable
Connections

1 Pin 1 TxA TSIP-OUT Floating or High
(VCC) (via pullup)

2 Pin 5 TxB NMEA-OUT | Floating or High
(VCC) (via pullup)

Note — Attaching the Tx lines (pins 1 and 5) to VCC and using pullup
resistorsis not required. Use of pullup resistors and attaching to VCC
on Rxlines (pins 3 and 6) is mandatory (for firmware release 1.10 and
recommended for subsequent firmware releases) if these pints are not
otherwise connected to the system’'s communication ports.
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Below are the failure modes that will be experienced if the Lassen iQ GPS
pins are not connected as recommended (see above).

Table 2.5 Serial Port Connections for Tx and Rx Pins
Pin # High (VCC) |Low (GND) Floating
Pin 1 Works Board will be Works
(TXA, SI01 damaged
Pin 3 Works Will never produce a | Do not choose this
RxA, SI01 position fix option for firmware
release 1.10.
Operation cannot be
guaranteed. Failure
mode: will never
produce a position fix
Pin 5 Works Board will be Works
(TxB, S102 damaged
Pin 6 Works Do not choose this Do not choose this
RxB, S102 option! Operation option for firmware
cannot be release 1.10.
guaranteed. Failure | Operation cannot be
modes: may never guaranteed. Failure
produce a position modes: may never
fix, may output produce a position fix,
potentially bad fixes | may output potentially
intermittently bad fixes
intermittently

Note — The table above indicates that the Tx pins 1 and 5 should not
be tied to Ground. As there are no internal pullups or current limiting
resistors, tying Tx to Ground will directly pull down the VCC rail
through the chip. Thiswill pull excessive current, stressing the chip
beyond specification until it eventually fails.
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Pullup Resistor

A pullup resistor should be added to the board in the range of 1K to
100K ohmsfor connecting the above-mentioned pinsto VCC. One
end of the pullup resistor is connected to the iQ pin and the other end
is connected to the positive supply voltage VCC.

Note — The pullup resistor does not have to be powered by VCC. A
separate power source can be used, aslong asit is nhot greater than
VCC. The minimum power for the pullup is 2.0V.

Resistor Impact on PCB Power Consumption

The pullups do not affect the Lassen iQ GPS power consumption since
the resistors will be external to the board. The overall power
consumption of the user’s PCB will increase dlightly. Assuming 3.3V
VCC and 100k-pullup resistor, the power consumption increase will
be 109uW or 33uA per pullup. With a 1k pullup resistor, the power
consumption increase will be 10.9mW or 3.3mA per pullup.

To reduce the current draw, the users can choose higher value pullup
resistorsin the allowable resistor range of 1K-100K ohms. To
minimize the overall power consumption of the user’s board, 100K
ohms pullup can be selected.

To keep BOM items to a minimum, the user can choose the highest
value resistor used on their board.
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Pulse-Per-Second (PPS)

The Lassen iQ GPS receiver provides a four microsecond wide,
CMOS compatible TTL level Pulse-Per-Second (PPS). The PPSisa
positive pulse available on pin 4 of the power and /O connector. The
rising edge of the PPS pulse is synchronized with respect to UTC. The
timing accuracy is £50 nanoseconds when valid position fixes are
being reported.

Therising edge of the pulseistypically lessthan 20 nanoseconds. The
distributed impedance of the attached signal line and input circuit can
affect the pulse shape and rise time. In early PPS mode, the PPS can
drive aload up to 5mA without damaging the module. The falling
edge of the pulse should not be used. Init’'s default mode PPSis
aways on (early PPS) and is driven by the Real Time Clock (RTC)
until the receiver acquires GPS time from the satellite and is getting
fixes. In early PPS mode, the PPS is output immediately after main
power is applied, and continues even if the receiver loses GPS lock.
The drift of the PPS, when the Lassen iQ GPS receiver is not tracking
satellites, is unspecified and should not be used for synchronization.

The PPS output modes can be controlled with TSIP packet 0x35. The
modes are Always on (default), Fix Based, or Always Off. Cable delay
compensation is available through the use of TSIP packet Ox8E-4A.
After a specific mode is selected, it can be stored in non-volatile
memory (FLASH) using TSIP command Ox8E-26. For more
information, see Appendix A.

Note — Trimble Navigation has measured better than 50 nanoseconds
accuracy on the Lassen iQ GPSreceiver PPSsignal in static mode.
For more information on the use of the Lassen iQ GPSmodulein
timing applications, contact your Trimble sales representative.
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Mounting

The Lassen iQ GPS PCB is encased in ametal enclosure. The
enclosure acts as a protective case. There are four mounting solder
tabs on the bottom of the enclosure. When the surface-mount mating
connector is used, the mounting tabs may be used for securing the
Lassen iQ GPS module on the user’'s PCB. When the cable strip 1/0
connector scheme is used, the connector side of the Lassen iQ GPS
module will be faced up and the mounting tabs will be on the top of
the module away from PCB.

The Lassen iQ GPS module can be attached to the integrator platform
by many methodologies including solder, glue, double sided adhesive
tape, and custom hold down mounts for the module's mounting tabs.

Note — See Appendix F for mechanical drawings and specifications
regarding the spacing of the mounting tabs and the dimensions of the
enclosure.
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GPS Antennas

The antenna receives the GPS satellite signals and passes them to the
receiver. The GPS signals are spread spectrum signals in the 1575
MHz range and do not penetrate conductive or opaque surfaces.
Therefore, the antenna must be located outdoors with a clear view of
the sky. The Lassen iQ GPS receiver requires an active antenna. The
received GPS signals are approximately -130 dBm, at the surface of
the earth (in typical environments). Trimble's active antennasinclude a
preamplifier that filters and amplifies the GPS signals before delivery
to the receiver.

Trimble offers three antennas for use with the Lassen iQ GPS receiver
described below and in Appendix D.

1. The UltraCompact Embedded GPS Antenna with an HFL
connector, isideal for portable and mobile applications. This
unpackaged antennais approximately the same size asthe
module itself, and can be easily integrated into mobile
applications. This antennais supplied with the Starter Kit (see
Figure 2.4).

2. A Compact Unpackaged Antennawith an MCX connector,
dlightly larger than the ultra-compact model (see #1 above),
mates to the Hirose connector on the Lassen iQ GPS module
with an optional RF transition cable (see Figure 2.5).
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3. A Compact Magnetic-Mount GPS Antennawith a5 m cable
and an MCX or SMA connector. This antenna provides for a
flexible, movable installation. The MCX or SMA output
connector mates to the Hirose connector on the Lassen iQ GPS
module with an optional RF transition cable. The antenna with
the MCX connector is supplied with the Starter Kit (see
Figure 2.6). The MCX connector on the end of the antenna
cable matesto the MCX connector in the front of the Starter Kit
interface unit. The two screw holes on the bottom of the antenna
can be used to mount the antennato a metal plate. The
dimensions of these holes are 2.06 mm in diameter and 5mm in
depth.

Warning — When magnetic-mount or permanent-mount GPS antennas
are installed on a metal surface for prolonged periods, care must be taken
to insulate the antennas in order to prevent galvanic corrosion.
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Figure 2.4  Ultra-Compact Embedded GPS Antenna

Figure 2.5  Compact Unpackaged GPS Antenna

Figure 2.6 =~ Compact Magnetic-Mount GPS Antenna
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Start-up

Lassen iQ GPS receiver module is a complete 12-channel parallel
tracking GPS receiver designed to operate with the L1 frequency,
standard position service, Coarse Acquisition code. When connected
to an external GPS antenna, the receiver contains all the circuitry
necessary to automatically acquire GPS satellite signal s, track up to 12
GPS satellites, and compute location, speed, heading, and time. The
receiver will automatically begin to search for and track GPS satellite
signals at power-up.

The performance of a GPS receiver at power-on is determined largely
by the availability and accuracy of the satellite ephemeris data and the
availability of a GPS system almanac.

The first time the receiver is powered-up, it is searching for satellites
from a cold start (no almanac). While the receiver will be