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3 HARDWARE INTERFACE

F'I I Y his section presents 2 detailed description of the hardware interfaces for the MicroTracker LD receiver. A
standard strzight OSX jack receptacle is provided for the RF interface {1575.42 Mhz at a level between -130)
dBW and -163 dBW). An even mose compact board design can be achicved using an optional right angle

OSX jack receptacle. Data input and output is through a Zero Inserton Force (Z1F) OEM interface connector or 2n

optional 2x10 pin field connector. Pinout descriptions for each type of connector are provided in this section.

3.1 MicraTracker LP Mechanical Interface Descriptions ____

3.1,1 RF Ioput (J1), The swright RF input connector Huber & Suhnéer (MCX connector)
is interchangeable between an Omei Spectra (OSX) CH-8100 Herisan
and Huber & Suhner (MCX) 50 ¢hm cornnector, Switzerland
Refer to Appendix H for connector specifications. Telephone: 071-53-41-11
Optional right angle connectors are also availatle.
Possible mating connectors are listed in Table III-1. Huber & Suhner (MCX Connector)
Repic Corporetion
Possible marng connector manufecturers are: 28.3 Kita Otsuka 1 Chome
Toshima-Ku'Tokyo
Mecom (OSX ¢onnector) Jepan
Omn Spectra Telenhone: 3-918-5326
140 Fourth Avenue
Walthham, MA 02254-9101 3.1, Communications Interface (J2). The
Telephone: (50Q) 366-2266 communications 1aterface 18 an ELCO 6200 Senes or
AMP FPC 1.0 mm pitch, Zero Insertion Force (ZIF)
Huber & Suhner (MCX connector) connector. Refer to Appendix D for physical lacation
One¢ Allen Martin Dnive and Appendix E for ZIF Connector and Flex Cable
P.0. 30x 400 Specifications. An opional 2x10 pin field interface
Esgex, VT 05451 connector {5 also available.

Telephone: (802) 878.0555

Table 1111, MicroTracker LP Mating Connectors {J1)

MANUFACTURER: | PARTE: DESCRIPTION: | 'CABLE:
Mazom-Omni Speclra | §831-5002-10_ Cable Plug. Full Crimp RG-316/)
Macom-Omni Specra | 5831.5003-16 Icabla Piug, Full Cimp RG-178/U
Macam-Cmni Spestra £837-5002-10 Cable Plup Right Angle. Crimp Attach RG-178/U
Mecom-Crminl Specha 5807.5001-08 Cable Plug Right Angle, Solder Attach RG-316/\
Huber & Suhner. 11 MCX-50-1-10 Ceble Plug, Full Crimp RG-178/U
| Hober & Suniner 11 MCX-50-2-10c Cable Piig, Fdll Crimp RG-316/U
Huber & Suhner 16 MCX-5G-1-5¢ Cable Fiug, Right Angle, Crimp/Soldar RG&=-1781J
Huber & Sutner | '8 MCX-50.2-5¢:111 Cabla Plug, Right Angia Crimp/Soidar RG-316/U
Hubet & T Jhner 18 MCX-50-3-1¢ Cabe Plug Reght Angle, Crimp/Solder RG-58/U
Huoer & Suhner 16 MCX-50-3-2c Cetle Plug, Right Angis. Crimp/Scider 141 semi-1igia
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3 HARDWARE INTERFACE

F'I I Y his section presents 2 detailed deseription of the hardware interfaces for the MicroTracker LD receiver. A
standard straight OSX jack receptacle is provided for the RF interface {1575.42 Mhz at a level between -130)
dBW and -163 dBW), An even mose compact board design can be achicved using an optional right angle

OSX jack receptacle. Data input and output is through a Zero Insertion Force (ZIF) OEM interface conneetor or 2n

optional 2x10 pin field connector. Pinout descriptions for each type of connector are provided in this section.

3.1 MicraoTracker LP Mechanical Interface Descriptions

3.1,1 RF Ioput (J1), The straight RF input connector Huber & Suhner (MCX connector)
is interchangeable between an Omni Spectra (OSX) CH-2100 Herisau
and Huber & Suhner (MCX) 50 ohm connector. Switzerland
Refer to Appendix H for connector specifications. Telephone: 071.53-41-11
Optional right angle connectors are also available.
Possible mating connectors are listed in Table III-1. Huber & Suhner (MCX Connector)
Repic Corporetion
Possible marng connector manufecturers are: 28.3 Kita Otsuka 1 Chome
Toghima-Ku/Tokyo
Mecom (OSX ¢onnector) Jupan
Omnj Spectra Talepbone: 3-918.5326
140 Fourth Avenue
Walthham, MA 02254-910! 3.1,2 Communications Interface (J2). The
Telephane: (§00) 366-2266 communications interface 18 an ELCO 6200 Senes or
AMP FPC 1.0 mm pitch, Zero Insertion Force (ZIF)
Huber & Suhner (MCX connector) connector. Refer to Appendix D for physical lacation
One Allen Martin Drive and Appendix E for ZIF Connector and Flex Cable
P.0. 30x 400 Specifications. An opional 2x10 pin field interface
Esgex, VT (5431 connector is also evailable.

Telephone: (802) §78-0553

Table lll-1. MicroTracker LP Mating Cennectors (J1)

MANUFACTURER: | PART#: DESCRIPTION: | CABLE:
Mazom-Omni Specira | 5831-5002-10 | Cabls Piug, Full Crimp RG-316/
Macom-Omni Specra | 5831.5003-10 _ Cable Piug, Full Crimp RG-178/U
Macom-Cmni Spectra £837-5002-10 Cable Piug. Right Angle, Crimp Attach RG-178/U
Macom-Omnl Spettra 5807.5001-08 Cable Plug Right Angie, Solder Attach RG-316/\

Hubar & Suhner. 11 MCX-50-1-10 Cable Plug, Full Crimp RG-178/L

| Huber & Sunner 11 MCX-50-2-10c Cable Puug, Full Crimp RG-316/U
Huber & Suhner 16 MCX-50-1-5¢ Cable Fiug, Right Anple, Crimp/Soldar | RG-178U
Hube: & Subner | 16 MCX-50.2.5¢/411 | Cabla Plug Right Anple  Crimp/Soldar RG-315/U
Huber & £ uhner 18 MCX-80-3-1¢ Cabie Plug Right Angle, Crimp/Soldar RG-58/U
Huber & Subner | 16 MCX-50-3-2¢ Ceble Plug, Right Angis. Crimp/Sclder 141 semi-rigid
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3.1.3 Board Dimensions For The MicraTracker
LF. Refer to the Appendix D Mechanical Refersnce
Drawing (TU00-D200).

3.1.4 Flex Cable Manufacturers. Possible mating
flex cable manufacturers are:

AXON Cable Inc.

390 E. Higgins Road, Suite 101

Elk Grove Village, I, §0007

(708) 806-6629/FAX: (708) 8D6-6639

W. L. Gore & Associates Inc.
4747 East Beautiful [ane
Phoenix, AZ 85075
1-800-228-3024

Bando Desen Co., Ltd,

Office 4/20-16 Hizaors

Asaka, Salteme Jepan ¥
0454-81-0561

Parlx Corp,

143 Milk Street
Methuen, MA 0] 844
(508) 585-4341

Fufikura Lid.

1400 - 100 Galleria Parkway NW
Atlanta, GA 30339

{a(ld) 955.3556

Spectra Systems (Distributor)

600 N. Pine Island Roed, Sujte 175
Planmation, FL 33124

(305) 475-0070

AXNON Csble, Frence

Pans France
33-26-81-70-00

Request Export Department

3.1.5 ZIF Connector Suppliers. ZIF connector
suppliers are:

ELCO,US.A.

3250 Keller Straet, Unit One

Santa Clara, CA 95054
(408) 496-1861

1.1T.L, Ine.
4033 E. Belknzp
Ft. Worth, TX 76111

(817) B31-9985
{(Nationa! distributor for ELCO, U.S.A.)

ELCO Germeany

ELCQ Elektronik GmbH
Benjarmn Fox Strasse 1

5240 Betzdord, West Germany
49-2741-2990

ELCO Intérnational, K. K,
1794 Nippa-Cho, Kohoku-Ku
Yokohama 223, Japan
81-45.545.1499

ELCO Intemnationa)

1-B00-653-3525

Maintains stock in U.5.A. for Rockwell GPS
recélver customers.

3,1.6 2x10 Pin Field Connector Supplier. The 2x10
pin field cornector is a Molex 70287 Series dual row,
straight pin field header (Molex pert number
10-96-7205). The connector supplier is:

Melex, Inc.

2222 Wellingion Ct.
Lisle, IL 60532
(708} 9694350

3.2 MicroTracker LP Electrical Intferface Descriptions

3.2.1 RF Interface.

3.2,1.1 Impedance, Tae input impedance gt the RF
connector is 50 ohms with a VEWR of 211 or better.

3.2.1.2 Ceater Frequency Input, The inout center
Tequency is 157542 MHz.

3.2.1.3 Signal Level Input. Tke operationel input
range is -163 10 -130 dBW (with opeérational satellite
signals).

3.2.1.4 Noise Figure Input. The composite noise
figure of a preamplifier, cable, and GPS receiver
must be less than 5.0 dB for eperation with minimuem

' L T o it e ol b
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guarantecd GPS satellite signal levels. A composite
noise figure of 8 dB may be used for operation with
typical GPS satellite signal levek. To determine this
composite noise figure, a typical noise figure of 4.0
dB is used for the GPS receiver, measured at the RF
input port at L1 with a 10 MHz bandwidth. The

methodelogy 1¢ compute conpcsﬂe noise figure is

described in Secton 6.

3.2.1.5 Input Burnout Protection, The miaxirium
input power level is -10 dBW at the RF port (at L1
with & 10 MHz bandwidsh).

3,3.1.6 Delay. The deley, or ling length, between the
antenna and J1 RF connector is not importazt. The
Microtracker LP will compute a navigation solution
at the phase-center of the antenna.

1,2.1./77 Antenna, The antenna (s required to be right-
hand circular polarized, exhibiting 2 gain of not less
than -3 dBle above & 10 degree elevation.

1.2.2 OEM Interface. A pinout description for the
ZIF interface connector is provided in Table III-2.
Figure 3-1 diagrams the pin | reference location for
this connector. A pinout description for the 2x10 pin
field connector is provided in Table III-3. Figure 3-2
dizprams the pin 1 reference location for this
conneclor,

The following paragraphs describe the basic
functions allocated to the various pins on the ZTF and
the 2x10 pin field interface connectors. These
furictions are divided into three groups: DC input
signals, serial communication signals, and control
and timing signals,

3.2.2.1 DC Input Signals.

(ZIF: J2-21 and 26)
(2x10 Pin Field: J2-2)
"PWRIN" Input is the main power input 1o the
MicroTracker LP. Regulated DC power réguirements
are showr in Table ]-3.

3.2.2.1.1 Power Input

Primary DC input voltage must be 4.75 volts or
oteater for proper operztion. For the ZIF connecter,
Loth tmput pins should be comnected to § volts,

32212 Preamp Power [nput (ZIF: J2-23)
{2x10 Pin Fleld: Jl—l)
'l.’ultagc—ﬂi‘r’x[mu) '
Current = 100 mA (max)

The OEM may opiionally supply power to a
preamplifier using the antenna cable center
conductor. Maximum voltage i5 12V DC and the
cwrent must not exceed 100 mA.

WARNING: DO NOT APPLY POWER TO A
PASSIVE ANTENNA OR DAMAGE TO THE
RECEIVER WILL OCCUR.

3.2,21.3VBATTI Battery Input ( ZIF: J21-15)

(2x10 Pin Fleld: J2-10)
"Keep Alive" pewer input to SRAM and the RTC
(+5V to <3V DC). This is intended to provide the
MicroTracker LP with a "hot start” capability by
maintaining position, time, and cphemeris data :p
SRAM when prime power has been removed from
the réceiver.

VBATTI supply voltage can very from a minimum
of +2.50V DC to a meximum of +5.25V DC. "Keep-
Alive" power dissipation will vary depending on the
chosen VBATT! supply voliege. Table I-3 shows
typical power dissipation for VBATTIL supply
voltages of =5V DC and =3V DC.

3,2,2.1.4 VBATTZ Battery [oput (ZIF: J21-20)

(2x10 Pin Field: J2-5)
"Keep Alive" power input to the RTC only (+5V w0
+3V DC). This is intended to provide ke
MicroTracker L? with 2 "warm sant" capability by
maintaining an accurate time source and usiog
position and sztellite almanac data stored ic
EEPROM after prime power has been removed from
the receiver,

VBATT2 supply voltage can vary from a minimum
of <250V DC to a maximum of +£5.25V DC. "Keep-
Alive” power dissipation will vary depending on the
chosen VBATT2 supply voltage. Typical power
disstpation for VBATT2 supply voltages of 5V DC
and <3V DC is shown in both Table I-3 and Tzblc
IT]-4.

1A 0%
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Table III:E. MicroTracker LP ZIF QEM Interface Connector Plnout

DESCRIPTION:
1 DATA TERMINAL READY FALSE PORT 2 (NO CONNECT)
2 SERIAL PORT 2 DAYA INPUT _
3 SERIAL PORT 2 POLARITY INVERT -
4 SERIAL PORT 2 DATAQUTPUT
5 MR | MASTER RESET LOW __
5 GND GROUND —
7 TMAR TIME MARK PULSE |
B B GND GROUND e i
E 2! NG s NC CONNECT N
10 NIC NO CONNECT
11 GPIC4 | GENERAL PURPOSE I/O 4; NMEA SELECT (+5V = NMEA, GND = BINARY)
12 GPIC2 | GENERAL PURPOSE 1[0 3; RESERVED (NO CONNECT) a
13 GPI02 | GENERAL PURPOSE /O 2, RESERVED (NO CONNECT)
14 GPIC1 | GENERAL PURPOSE I/0 1; BAUD RATE SELECT (+5V = 2600 BAUD, GND = 4800 BAUD)
15 _ VBATT1 | BACKUP BATTERY #1 (SRAM & RTC) B B
46 DTR1 DATA TERMINAL READY FALSE PORT 1 .
17 _ SDIN1 SERIAL PORT 1 DATA INPUT _
18 INVI .| SERIAL PORT § POLARITY INVERT .
[___ 13 SDO1._ | SERIAL PORT 1 DATA CUTPUT
|20 VEATT2 EACKUP BATTERY #2 (RTC ONLY) | . |
| 2 _PWRIN - +5V DC POWER _ L
22 GND GRCUND . .
23 PREAMP PREAMP POWER _
2¢ GND GROUND _ o
25 N/C NO CONNECT _
26 PWRIN +5V DC POWER .
NOTE: N/C and reserved pins required to be [aft open (unmnﬂmd}. _

----------

Card

o e e e e W g W W PPk rEFEEEE REE E -

Edge

| 26

Figure 3.1, ZIF Connector (J2) Pin 1 Referance Location

Py - T .
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Table llI-3. MicroTracker LP Standard 2X10 Pin Field OEM Interface Connector Pinout

PiN: NAME: [ DEBCRIPTION:
1 | PREAMP PREAMP POWER
2 PWRIN +5V DC POWER
@ o GND GROUND
o GPIO4 GENERAL PURPOSE /0 4; NMEA SELECT (+5V = NMEA, GND = BINARY)
5 VBATT2 | BACKUP BATTERY #2 (RTC ONLY)
3004 SERIAL DATA PORT 1 DATA OUTPUT

TIME MARK PULSE A PPS
DTRA CATA TERMINAL READY FALSE FORT 1 _
SDINY Lsrsnw_ PORT { DATA INPUT
VBATTY | BACKUP BATTERY #1 (SRAM & RTC)
GND GROUND
GPIO3 | GENERAL PURPOSE UO 3 RESERVED (NG CONNEGT)
MR MASTER RESET LOW
GND GROUND
GPI02 | GENERAL PURPOSE 10 2; RESERVED (NO CONNECT)
SDOZ | SERIAL PORT 2 DATA QUTPUT
GND GROUND
SDINZ SERIAL PORT 2 DATA INPUT
GND GROUND
GFIO1 GENERAL PURPOQSE i/1Q 1, BAUD RATE SELECT (1o = BR00 BALUD, GND = £800 BAUD,
HDTE Reserved bins ru-quinu-d lo ba left open [unmma-:ta:.‘}___

Card

Edge

1QOOOOOOOOO 1
20l OQOOOO0O0OO0COQO |2

Figure 3:2. 2x10 Pin Fleld Connector (J2) Pin 1 Reference Location

=&
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Table lll-4, MicroTracker LP Operational Modes Burmmary

INPUT OPERATIONAL MODES
SIGNALS:
QFF OPFERATE “KEEP- “KEEP- "KEEPF- “KEEP- “KEEP. FOWER
ALIVE" ALIVE" ALNYE" ALIVE" ALIVE" MANAGE-
(RTC Cnly] | [RTC Only) MENT
s ————— —
PWRIN VoHegae] OV or GND Y A OVorGHND | DV or GND | OV ar GND | OV or GND gV |
——‘L e e ———— o I e e
PYWRIN Currant - 167 mA 0.360 mA, - - - - (s0e Table |-4)
(835 mW) | (1.8 mwW)
—H———-—-———-—— e e
VBATTH 0V or GND NYA N/A (Note 1) 5V IV N/A NIA N/A,
Voltage
i - h IL—-nﬂ-mr_
VBATTI ~ - - 0.030 maA, 0.046 mA - i a
Current (0.1 mW) | (0.048 mW)
: ! i ——
YBATTZ OV or GNQ N/A NIA NfA NJA aV 3y NiA
Vollage
| - T R T R i, e e, - r— e
VBATTZ - o - - - <200 nA <100 nA -
Currant (51 V) (<03 uW)
Huﬁter Reset | Flosling or High GND Flcating or | Floating or | Floating or | Flosting or High
ignal GND GND GND GND GND
ok | o L
Serial VO N/A hNA Un-driven or | Lin-driven Ur-driven | LUn-driven Un<driven HNiA
HI-Z (Note 2) | or HI-Z or Hl-Z or HI-Z ¢ HI-2
) , (Note 2) (Note 2) (Nate 2) (Note 2)
Note 1:"Keep-Allve” voflaga for SRAM end RTC Is provided by the PWRIN supply.
Malte 2: Serial data input signals for both auxdilary and host ports should be de-energized or mantained at high impedance (HI-Z) by |
the OEM applicator for tha lowaat power diseipation in "Kesp-Aliva' mods.

=TT

3.2.2,1.5 Ground (ZIF: J2-§, 8, 22, and 24)
(2x10 Pin Field: J2.3, 11, 14, 17, and 19)
DC ground for the hoard, All grounds are tied
tegetber through the MicroTracker LP's printed
wineg board (PWB) ground plane and should all he
grounded extemally to the MicroTracker LF.

3,2,2,2 Serfal Communication Signals, The signals
described in this section end in section 3.2.2.3 must
be applisd accarding to the requirements of Table
1.5,

3.2.2.3.1 Host Port Serlal Data Input/Output

i B o e i T e L T T

(Zx1€¢ Pin Field: J2.6 and 9)

- e

(2R J2-17 4nd 19)

The host port consists of a full-duplex asynchronous |

serta! data interface. Both binary aad NMEA
nitielization and configuration data messages are
traasmitted and recieved across this port.

LB

The OEM applicetion system will be required to
provide eny Line Driver/Line Receiver (LD/LR)
CITCUITY tO extend the range of the interface. Port Idle
is nom:nally a Jogical high (+5V DQC).

3.2,2.2.2 Host Port Data Terminal Ready (DTRI)
T (ZIF: J2-16)
(2x10 Pin Fleld: J2-8)
Peak date rate control for seriz] messages transmitted
across the bost port is provided on this pin. An active
high inhibits serial date output on the host port. An
active low znables seriel data eutput. This control
signal is pulled low by default on the MicroTracker
LP's PWB through a 31K Ohm resistor fo ground.

3.2.2.2.3 Host Port Data Polarity Invert INVI)
(ZIF: J2-18)
{2x10 Pin Field: N/A)
When asserted, the active polarity of the host port's
serial data input and output signals is [averted. An

f'oge 3-6
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Table il-5. MicraTracker L? Digital S8ignal Reguiremants

T PARAMETER: ’ LIMITS: ‘ :;:Ts:
— — = —
VIH (min) Minimum Migh-Leval Input Voltage 0.7 x PWRIN j ~_volls
VIH {max) Maximum High-Level Input Voltage | . PWRIN voils .
VI (e Minimum Low-Laval (nput Voltags . 03 volts
! VIL {max) | _rHa_:iinl:Jn'; LowsLeve! Input Voltage | 03x P'Wﬁd“tr{ T_ - -. volls
‘_uf_DH (min) . Minimum High-Leve| Cutput Voliage 0.8 x F'h‘w'Fr.‘_l{i ___Vyolts
VOH (max) l Maximum High-Level Output Voltage FWHH';IF B volts
YOL {min) Minimum Low-Lavel Output Voltage D volts
VOL {max) Maximum Low-Level Output Voltage 0.2 x PWRIN voits
tr, if Input Rize and Fall Tima &0 naNoeecontg
C out Maximum Output Load Capacitancs : 25 picofarads

actve high inverts the serial data polarity (Port Idle
becomes 2 logical "low" signel level). This control
signal is pulled low by default on the MicroTracker
LF's PWB through a 51K Ohm resistor to ground.

3.2.2.2.4 Auxlliary Port Serial Data Input/Output

(ZIF: J2-2 end 4)

2x10 Pin Field: J2-16 and 18)

The auxillary port consists of 2 second full-duplex

asynchronous serial date [nterface, While the

hardware supparts both input and output eapebility,

the current softwere supports only input of RTCM
DGPS correction datz,

The OEM application system will be required to
provide any LD/LR circuitry to extend the range of
the Interface. Port ldle is nominally & logicel high
(~5V DC). The digital signal requirements for the
serial data interface are sumsmmarized in Table IT1.5,

3.2.2.2.85 Auxiliary Port Data Terminal Resdy
(DTR2)
(ZIF: J2-1)
(2x10 Pin Fleld: N/A)
This capebility is not aveileble since the auxiliery
port is used for data input only,

3.2.2.2.6 Auxillary Port Dsta Polaritv Invert
(INY2)
(ZIF: J2-3)
(2x10 Pin Field: N/A)
When asseried, the zctive polarity of the auxiliary
port’s serial dats input and output signals is invered
An active high inverts the serial deta polarity (Pon
Idle becomes a logical "low” signal level), This
control signal is pulled low by default on the
MicroTracker LP's PWE through 2 51K Ohm resjsior
to ground,

3.2.23 Conrrol and Timing Signals

3.2.2.3.1 Master Reset (MR) (ZIF: J2-5)

TTTE—— (2210 Pin Field: J3-11)
This signal provides the OEM with control of the
MicroTracker LP's Operate mode without removing
prime input power from the receiver. This signal can
also be used to generate a system reset 1o the
receiver, When the MR is pulled to ground by the
OEM, the receiver will enter the “Keep-Alive” mode
&5 long as the MR iz maintained at ground level. The
receiver will generate a system reset and return ‘o
Operete mede when MR is removed from ground
ievel and is asserted high,

NOTE: The MR must be held at ground level for o
minimum of 150 narnoseconds to assure generation of
a hardware reset to the system. The MicroTracker
LP’s power consumption in “Keep-Alive” mode ix
summarized in both Table -3 and Table I{i-4.

171/95
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3 Hardware Interface

3.2.2.3.2 Tinne Mark Pulse (ZIF: J2-T)
— T T 7 (2x10 Pin Fleld: J2-7)
The Time Mark output provides a oane

pulse-per-second (pps) signal to the OEM application
processor. This pulss reprassnts the instant in Hmea
when the navigation solution is valid. The precision
of the Time Mark output is *1 microsecond (usec),
exlusive of the effects of Selective Aveilability (SA).

This pulse is providad for synchronization with the
Time Mark output message (binary Message 103,
refer to Section 4) which contains the local estimats
of GPS time and position. The Time Mark Pulse
width is 20 psec end the polarity is positive going.
The navigation solution that {s provided subsequent
to the pulse contains solution data that {3 valid at the
rising edge of the Time Mark Pulge. The Time Mark
Pulse logic level is +5V DC HCMOS.

3.2.2,3.3 Baud Rate Select (GPIO1)  (ZIF: J2-14)

(2x10 Pin Field: J2.20)
The data communication rete over the host seria] IO
port is seleciable. When this signal is asserted "high"
the baud rate and data protoes! are: 9600 Baud
RX/TX, odd parity, and | stop bit.

When this signal is pulled "low," the baud rete and
data protocol are: 4800 baud RX/TX, no parity, and |
stop bit (NMEA standerd communication

parameters),

This control signal is pulled "high” by default
through 2 51K Ohm resistor located on the
MicroTracker LP's PWB, The standard host port
configuration of 9600 baud RX/TX, odd parity, and 1
stop bit is therefore enabled by default upon power-
up of the receiver.

Regardiess of the selected baud rate, the serial
communication protocof is 1 start bit § dats bits
(least significant bit transmitted first), parity bit, and
I stop bit. For more datail, refer to Saction 4 of this
manual,

3.2,.2.3.4 Generzl Purpose I/O 2 (GPIO 2)
| (ZIF: J2-13)
. {2x10 Pin Fleld: J2-15)
This signal is reserved for future use and should be
left as a no-counect by the OEM application.

MicrwoTracker LPDes*Eﬁrrerk Gm’de
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3.2.2.3.5 General Purpose /O 3 (GPIO 3)

(ZIF: J2.12) .

(2210 Pin Field: J2-12)

This signal is reserved for future use and should be
lef} as 2 no-connect by the OEM application.

e

3.2.2.3.6 NMEA Protocol Select (GPIO 4
(ZIF: J2-11)
(x10 Pin Field: J2-4)

The MicroTracker LP bas two herdware selsctable ol
message protocols that may be used 10 communicate/” 7

over the host serial 'O port. When this signal i

pulled "low," the default input/output message
protocol is the binary format messeges defined in
Section 4 of this manual,

When this signal is pulled "high," the receiver will
output NMEA initialization and configuration data
messages and will accept NMEA query and
proprietary input message over the host port as
defined in Section 5 of this manua),

Thetf_@.a:m':il binary formap message protocol is
ensbled by default upon power-up of the reseiver
since this control signal iz pulled "low" through an
internel resistor within MieroTrecker LP's Digital
Signel Processor. To select the NMEA format
message protecol, this signal must be pulled "high"
by the OEM application through a 10K Ohm or less
pull-up resistor tied to PWRIN (+5V DC).

(ZIF; J1-8, 10, and 25)

(2x10 Pin Field: N/A)
This signel is reserved for future use and should be
left as a no-connect by the OEM application.

3.2.23.7 Reserved

3.2.3 Power Mades. The MicroTracker LP has four
power modes: Off, Operate, Power Management, and
“Keep-Alive." Table 11I-4 summerizes the signal
conditions for the various MicroTracker LP
operational modes,

The Off mode implies that the receiver is completely
de-energized. The Operate mode implies that the
receiver is completely energized. The Power
Manzgement mods provides 2 way in which the usar
may lower the receiver’s average power consumption
by reducing the frequency of navigational updates.
The “Keep-Alive” mode implies that minimal power
s being dissipated to preserve'ime and eritical data,
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¢ Off mode. The receiver is completely de-
encrgized including all DC supply input signals,
¢erial data input signals, and control input
signals,

* Operate mode. The receiver enters its Operate
power mode when PWRIN supply voltage i
applied. The PWRIN supply voltage must be
greater than +4.75V DC. The MR control signal
must be flogting or at a CMOS “high" logjc
level,

* Power Management mode. In this mode,
PWRIN supply voltage is applied within its
proper operating renge. Depending on the
navigation date updete rate selected by the OEM,
the receiver will operate with lower average
power consumnption. See Table 4 for DC power
consumption by the receiver im its Power
Management mode.

¢ “Keep-Alive” mode. From Operate mode, the
MicroTracker LP will enter its "Keep-Aljve"
power mode by either removing PWRIN voitage
Ot by asserting the MR contral signal, The
difference in these two methods {3 which power
source (PWRIN, VBATT!, or VBATT2)
supplics the “Keep-Alive” powar and the amount
of power dissipated by the raceiver while in the
"Keep-Alive' mode,

In the first mmethod, when PWRIN is removed
from the MicroTracker LP, VBATTI1 and’or
VBATT2 must be presen? and stable for comrect
battery switch-over operation, If VBATTI is
present, both the SRAM and RTC will be
energized, If VBATTL is not present and
VBATT2 is present, only the RTC will be
energized. To achieve the Jowest pOWer
dissipation possible whena in “Keep-Alive”
mode, the OEM must ensure that PWRIN
voltage is de-energized (0V DC) and that the
serial communication signals, and control and
timing signals are de-energlzed (not driven to
CMOS high level) or floating. See Table IT1-4
for power dissipation values in the "KeeprAlive”
IMOLE.

In the s2cond method, esserting the MR control
signal will also put the receiver ine "Keep-
Alve” mede in the following three instances

1) IfPWRIN is not de-enerpized (5V DC)
when the MR contral signal is zsserted

(ective low), PWRIN will be the power
source for mamtaining the SRAM and RTC.

2) Ifthe OEM de-energizes PWRIN (0V DC)
when asserting the MR control signal,
YBATT! will be the power source for
maintaining the SRAM and RTC.

3) Ifthe OEM de-epergizes PWRIN OV DO)
when asserting the MR control signal and
YBATT] is not present, VBATT2 will be
the power Source for maintaining only the
RTC.

Fower dissipation for the above three instances
are defined i Tabie 1714,

Violatian of the specified operating voltages wil
resclt in erratic receiver operation. +4.5(~0/~0.2) ¥
DC is the voltage thresold level at which the
réceiver's power supervisory circuit places the
receiver’s microprocessor in reset: PWRIN wil]
continue 10 supply power 1o the receiver. No damage
will occur 1o the MicroTracker LP if PWRIN dwells
in this uncerainty region, but power dissipation will
be affected, Also, eritical SRAM datz and RTC titme
keeping may become corrupted, affecting TTFF
when the receiver is returned to normal operating
conditions.

CAUTION: During the OFF or "Keep-Alive” modes,
s recommended that the serial communicarion
signals, and the control and timing signals are de-
energized (not driven to a CMOS kigh level) or
floated. If the host systent does apply power to these
signals while the MicroTracker LP is turned OF E no
damage fo the receiver will occur since these signals
are protected by series resistors.

3.2.4 Power Input, Regulated DC power is required
2c¢ording to that shown in Table I-3.

3.2.5 Power-Up Sequencing. The power-up
sequence for the MieroTracker LP is the same for
both the OFF mode and the “Keep-Alive” mode.
Primary DC power, as specified in Table I-3, is
appiied to the PWRIN pin of the MicroTracker LP
interfece by the host systern. If the MR pin oo the
interface is asserted high when DC power is applied,
the receiver will begin normal operation after 200
milliseconds. If the MR pin is asserted low (or
ground), the receiver will remain off or enter the
"Reep-Alive” mode depending on whether the
TeCeIvVer was previously operating (refer to Teble
ITT-4), '

1 LIS = -
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