Chapter 34

Using the KAM/TCG/102

CURTISS -
TEC/NOT/060 WRIGH'T

The KAM/TCG/102 is a combined GPS and IRIG input module. This technical note introduces the KAM/TCG/102 module and
describes how to set it up, as well as troubleshoot GPS. This paper is divided into the following sections:

34.1 Overview of the KAM/TCG/102

+ “34.1 Overview of the KAM/TCG/102” on page 1

+ “34.2 Setting up the KAM/TCG/102 using KSM-500" on page 1

* “34.3 Setting up the KAM/TCG/102 using DAS Studio 3” on page 5
* “34.4 Example configurations” on page 7

+ “34.5 Troubleshooting GPS” on page 16

+ “34.6 Tips”on page 17

+ “34.7 References” on page 18

The KAM/TCG/102 module comprises a GPS receiver, a GPS reader, and an IRIG reader which decode incoming signals. For
more information, see the KAM/TCG/102 data sheet.

34.1.1 Key features of the KAM/TCG/102

» Synchronizes with IRIG-B or GPS

+ Interfaces to an onboard L1 GPS receiver or to an external National Marine Electronics Association (NMEA) stream
» Accepts and generates analog and digital IRIG-B

+ Time is maintained from an external battery during power-down

» GPS navigation information available

« Secondary time source input

34.2 Setting up the KAM/TCG/102 using KSM-500

kSetup software can be used to configure the KAM/TCG/102. kSetup is included in the KSM-500 suite of tools. Features to be
configured are described in “34.2.3 Setup tab setting” on page 5. If NMEA messages are required to be parsed, refer to “34.2.2
Setting NMEA Messages” on page 3.
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34.2.1 Setting parameters

The Parameters tab (see Figure 34-1 on page 2) displays all parameters available from the module. To select parameters from
the KAM/TCG/102, select the module in the Task Explorer pane of kSetup. From the Parameters tab, complete the fields
described in Table 34-1 on page2. For more information on wusing kSetup, contact Curtiss-Wright support
(acra-support@curtisswright.com).

Parameters | MMEA Massagas' Setup |

Parameter

Hame Mode Packages | Comment

, . & 8 &

TCEI0ZC_0_J4_AL HI  ALTITUDE_HI  Mone

TCGI02C_0_J4_AL_LO  ALTITUDE_LO  MWone

TCE102C_0_J4 CF_HI  CF_HI Mone
TEGIOC 0 J4 CF L0 CFLO Hang
TCG102C_0_J4_DOP Dop Hone

TOEI02C_0J4 DOY  DAY_DF_YEAR  None
TCGI02C_0 J4 GP ST GPS_STATUS  Mone
TOE102C_0J4 HE_HI  HEADING_HI  Nore
TOEI02C 0 J4 HE LD HEADING LD More
TCGI0EC_0 04 HI_TI HI_TIME Mare
TOG102C_0J4 L DE  LATITUDE_DE  More

TCGI02C_0.J4 LA HI LATITUDE_HI ~ More

TCGI0ZC 0 J4 LA LO  LATITUDE LD Maone
TCGEI02C_0.J4_LO_DE  LONGITUDE_DE Mone

TOGI02C_0L4 LO_HI  LONGITUDE_HI  More
TOGI02C_0.4_LO_LO  LOMGITUDE_LO More
TCGI02C_0.4_LO_TI  LO_TIME MNone
TOGI02C_0LJ4_MTI  MICRO_TIME  More
TCGI02C_0.4 SBS GBS Nare

TCG102C_0.J4 STAT  STATUS_IN Mare

Figure 34-1: Parameters tab in kSetup

Table 34-1: Parameters tab settings

Field name Description
Parameter Name Name of the parameter.
Mode Time or navigation data such as position, altitude, velocity and heading. For more information on the

Mode column values, see the Parameter definition table in the KAM/TCG/102 data sheet.

Packages When you place the parameter in a PCM frame, you can double-click a Packages cell. A window
displays the transmission details in the PCM frame, such as the transmission rate.

Comment User-defined text relating to the parameter.
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34.2.2 Setting NMEA Messages
When GPS is used, the NMEA Messages shown in Figure 34-2 on page 3 are available.

Parameters MMEA Meszages

M?_;T;ge Payload
$GPGGA T
$GPGLL Et
$GPGRS Bt
$GPESA Bt
$GPGST i
3GPGSYV_D Edt
$GPESY._T BT
$GPGSV_2 Et
$GPGEY_3 Bt
$ERGEY 4 el
3GPGSY 5 il
3GPGSY_E i
$GPRMC Et
$GRVTG Bt
$GFZDA T

Figure 34-2: NMEA Messages tab in kSetup

Table 34-2: NMEA Messages tab settings when GPS is used

Field name Description
Message Type A read only field representing the NMEA messages.
Payload Clicking an Edit button activates words from the NMEA messages (see Figure 34-3 on page 4).

For more information on NMEA message definition, see the KAM/TCG/102 data sheet.
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34.2.2.1 Defining Payload settings

To define payload settings, click an Edit button (see Figure 34-2 on page 3). When the Configure NMEA Message window
displays (see Figure 34-3 on page 4), complete the fields described in Table 34-3 on page 4.

x
Pa;‘ameler M?ssage Enabled | Packages | Comment =
ame ype
JCG102 0 .04 $GPGEGA DO |$GPGGA Mo More
TCG102_0_J4_$GPGGA_D1  $GFPGGA Mo Naone
TCG102_0_J4_$GPGGA_D2  3GPGGA Mo Mone
TCG102_0_J4_$GPGGA_D3  3GPGGA Mo Mone
TCG102_0_J4_$GPGGA_D4  3GPGGA Mo Mone _
TCG102_0_J4_$GPGGA DS 3GPGGA Mo Mone
TCG102_0_J4_$GPGGA_DE  $GPGGA No MNane
TCG102_0_J4_$GPGGA_D7  $GPGGA Mo Naone
TCG102_0_J4_$GPGGA_DE  3GPGGA Mo Mone
TCG102_0_J4_$GPGGA_DI  3GPGGA Mo Mone
TCG102_0_J4_$GPGGEA_D10  3GPGGA Mo Mone
TCG102_0_J4_$GPGGA_D11  3GPGGA Mo Mone
TCG102_0_J4_$GPGGA_D12  $GPGGA Mo Nane
TCG102_0_J4_$GPGGA_D13  $GFGGA Mo Naone
TCG102_0_J4_$GPGGA_D14  3GPGGA Mo Mone
TCG102 0 J4 $GPGGEA D15 $GPGGA Mo Mone ﬂ
W 0K | XK Cancel |

Figure 34-3: Payload settings

Table 34-3: Configure NMEA Messages settings when GPS is used

Field name Description

Parameter Name Name of the parameter.

Message Type A read only field representing the NMEA messages.

Enabled If set to Yes, the word from the message is available for transmission.

If set to No, the word from the message is not available for transmission.

Packages When you place the parameter in a PCM frame, you can double-click a Packages cell. A window
displays the transmission details in the PCM frame, such as the transmission rate.

Comment User-defined text relating to the parameter.

NoTE: The data words from the NMEA message read the full NMEA messages. The first data word for SGPGGA has the follow-
ing result: $G.
You can select up to 41 data words from any NMEA message. An NMEA message may be less than 82 characters. As
stated in the NMEA 0183 specification version 3.01, the maximum number of characters is 82, consisting of a maximum
of 79 characters between start of message "$" or "I" and terminating delimiter <CR><LF> (HEX 0D and 0A).
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34.2.3 Setup tab setting
Fields on the Setup tab (see Figure 34-4 on page 5) allow you to configure available settings for the KAM/TCG/102. For more

information on Setup definition, see the KAM/TCG/102 data sheet.

Parametem] MME& Messages  Setup I

Inputs Outputs
Prirnary GFS
Tone Frequency
|GPS | Type -
|ONBOARD -] |500Hz =l
IS GPS Baud Rat Taone Amplitude
Tupe aud Rate 1 -
[NONE = || =] | =l
FPS Output Rate
Irvvert [nput Minirnurn Murmber of S atellites |1 j
| [ || ] =
#-Spnc or IRIG-B QUTPUT
SBAS |R5-422 ~|
o =]
Time Server
Time-t aster ﬂ

Figure 34-4: Setup tab in kSetup

34.3 Setting up the KAM/TCG/102 using DAS Studio 3

You can use DAS Studio 3 software to configure the KAM/TCG/102. Features that can be set up include configuring channels,
setting messages, and adding data words to messages. More information on these settings can be found in the “Setting up
packages” and “Setting up datalinks” sections of the KAM/TCG/102 data sheet.

DAS Studio 3 is used to create a configuration file which contains the various elements which make up your data acquisition
system. You then use this configuration file to manage and program these elements. To see how hardware is represented in the
DAS Studio 3 graphical user interface, see Figure 1 in the DAS Studio 3 User Manual.
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The Settings tab as shown in Figure 34-5 on page 6, shows available parameters for the module. The parameters shown in the
Settings tab are defined in the KAM/TCG/102 data sheet.

Settings | Processes | Packages | Algorithms | Documentation |
Source Parameter Parameter -
Name v Type W Name v

MyKAM_TCG_102 D
MyKAM_TCG_102 D
MyKAM_TCG_102_D
MyKAM_TCG_102 D
MyKAM_TCG_102 D
MyKAM_TCG_102 D
MyKAM_TCG_102 D
MyKAM_TCG_102_D
GPSIn
GPSIn
GPS-In
GPS-In
GPSIn
GPSIn
GPSIn
GPS-In
GPSIn
GPS-In
GPSIn
GPS-In
GPSIn
GPS-In
GPSIn
GPS-In

StatusIn
ControlFunction
StraightBinarySeconds
TrigTime43

IrigTime48 : TimeHi
IrigTime48 : TimeLo
IrigTime48 : TimeMicro
DayOfYear

Latitude

Latitude : LatitudeHi
Latitude : LatitudeLo
Latitude : LatitudeMicroMinutes
Longitude

Longitude : LongitudeHi
Longitude : Longitudelo

x| e _myxam 16 102 D _Statusin

LI P_MyKAM_TCG_102_D_ControlFunction
LI P_MyKAM_TCG_102_D_StraightBinarySeconds
| P_myram_ToG_102_D_IrigTime48

=

=

H

| P myrar_tce_102_p_payofvear

x| P _mysam 16 102 D GPS-In_Latitude
=

-

x| P_mysam_tce_102_D_GPS-In_Longitude
=

E

Longitude : LongitudeMicroMinutes ﬂ

Altitude

Alfitude : AltitudeHi
Altitude : AltitudeLo
VelocityInkKph
VelocityInkn
Heading

Heading : HeadingHi
Heading : HeadingLo

LI P_MyKAM_TCG_102_D_GPS-In_Altitude

||

[ |

ﬂ P_MyKAM_TCG_102_D_GPS-In_VelocityInKph
:I P_MyKAM_TCG_102_D_GPS-In_VelocityInKn
j P_MyKAM_TCG_102_D_GPS-In_Heading

[ |

H

Figure 34-5: Settings tab showing available parameters

NoOTE: To see module settings, the module must be in context in the Navigator. Refer to the DAS Studio 3 User Manual for

more information.

The Settings tab as shown in Figure 34-6 on page 7, shows available settings for the module. These settings are defined in the

KAM/TCG/102 data sheet.

NoOTE: At the time of writing this technical note, DAS Studio 3.3.3 was the current release. In that release, NMEA messages in

ASCII form cannot be parsed.
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Time Server " Primary Input "y Allow Secondary "y

[Master =] [miGB =l v

Ca Maximum

S T4 GPS Source Dilution Of " Baud Rate
Precision

GPS-In OnBoardGPS ¥| 5 19200 v

Source -

e ¢ BSER Y

PPS-OUt [1 |

Source

i M Mode hE

RS-422-Out IRIG-B =

TR kT4 Frequency “y Amplitude "

Name

Analog-Tone-out | 1000 x| 4

Source 7

= Amplitude "y

Analog-IRIG-BOut 4

IRIG-B-In

Current Year " IRIG Source "

2012 | Analog =l
On Board GSP
SO N7 Dynamic " Leap Seconds "
Name
GPS-In |Airb0me with <2g Acceleration »| 15

Figure 34-6: Settings tab showing available settings

34.4 Example configurations

34.4.1 External GPS receiving RS-422

The setup for an external GPS receiving RS-422 at 19,200bps is shown in Figure 34-7 on page 7, Figure 34-8 on page 8, and
Figure 34-9 on page 8.

NoTE: For all sample configurations below, it is assumed that the secondary input IRIG is not used.

Extemnal GFS
Receivwr
(L1/L2)
[B] RS422_IN=
—‘ NMEA SGP MESSAGES T R3422_IN
ONE_FPS
Digital Ground
Analog IRIG-B Out
< .~'-\\n.alug Tone Out o
- J S| TCGHE_CUT
- T RS422_0CUT+
—L5EIG-S2 o0 XSV NCE OUT 13 RS422_0UT-
< TTLIRIG-B Cut TTL_IRIG_QUT
. TTL One or Ten PPE Out

Analog Ground
Digital Ground

A

Figure 34-7: Setup for external GPS receiving RS-422
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—Input:
Priraary rGPS
|GPs =l Type
|Rs-422 =l
~IRIG-B
Type GF5 Baud Rate
HONE - | 13200 =]
Invert [nput Miniriur Murmber of S atellites
s 3 T ]
SBAS
o =]

Figure 34-8: Example of setup for external GPS receiving RS-422 in kSetup

\j’lme Server Primary Input /" Allow Secondary "/

E Master ;rll |GPS ;I -

Source Maximum

e A GPS Source "/ Dilution Of “f Baud Rate "
Precision

GPS-In [rRsa22 =] 5 [ 15200 - TI

Source

e BB

PPS-OUT J1 |

Source

e T Mode s

Rs-422-0ut  [IRIG-B =]

S N Frequency “y Amplitude "y

Name

Analog-Tone-Out | 1000 =l 4

Source <
Name T4 Amplitude "

Analog-IRIG-BOut 4

IRIG-B-In

Current Year "/ IRIG Source "

2014 E analoa 7

On Board GSP
i-:nr? Y Dynamic Y Leap Seconds "
GPS-In |Airbome with <2q Acceleration v| 15

Figure 34-9: Example of setup for external GPS receiving RS-422 in DAS Studio 3
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34.4.2 Active GPS antenna

The setup for an active GPS antenna is shown in Figure 34-10 on page 9, Figure 34-11 on page 9, and Figure 34-12 on
page 10.

Active GPS
antenna

Analog IRIG-B Out

-l

. Analog Tons Out el

< TONE_QUT

-t R5422_0OUT+
- -T-?ngglgt;rt}C—SYNCt outr RS422_OUT-
- ==A8 14] TTL_IRIG_OUT

TTL Ong or Ten PPS Out

- — - TTL_PPS_OUT
- igital Groun D_GHD

- ,eq-na-log Ground A_GND
- Digital Ground O_GND

Figure 34-10: Setup for active GPS antenna

—Input:
Primary rGPS
GFS j Tvpe
[ONEDSRD |
IRIG-B
Type GPS Baud Rate
[nanE | EEE [
Irveert [nput Finimum Mumnber of Satellites
e = (T -
SBAS
[ 7]

Figure 34-11: Example of setup for active GPS antenna in kSetup
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\;ﬁme Server “f Primary Input Y Allow Secondary “f

EMaster ;lﬂ [Gps =] -

Frme Maximum

e A GPS Source " Dilution Of " Baud Rate "
Precision

GPS-In EOnBoardGPS - ]I 5 [19200 =]

Source . -

e W EEEEY

PPS-OUt |1 =l

Source

Name Y Mode “f

RS-422-Out  [IRIGB ¥

filie 5N Frequency "y Amplitude "y

Name

Analog-Tone-Out [1000 x| 4

Source
e

e Amplitude "

Analog-IRIG-BOut 4

[RIG-B-In

Current Year "y IRIG Source “y

2014 E Analog ;lr

On Board GSP
e kT4 Dynamic Leap Seconds "
Name
GPS-In IAirborne with <2g Acceleration ;l 15

Figure 34-12: Example of setup for active GPS antenna in DAS Studio 3

34.4.3 External GPS receiver using RS-232 and TTL

The setup for an external GPS receiver using RS-232 at 19,200bps and TTL is shown in Figure 34-13 on page 10, Figure 34-14
on page 11, and Figure 34-15 on page 11.

Extemal GFS
Receivwer
Linz)
NMEA 3GP MESSAGE
3 [€lRs232_IN
[0 TTL_IN
(310_GHD
Analog IRIG-8 Out
> A::Igg Tone Ou:I 1 A_RIE_OUT
< d TONE_OUT
-
S RS IRIG-B: or LSYNCE OUT = 2;:23"83-Tr+
- L. -
. TTLIRIG-B Out i -
TTL_IRIG_OUT
. TTL One or Ten PPS Out -
< 5] TTL_PPS_OUT
< Analog Sround
- [Cligital Ground

Figure 34-13: Setup for external GPS receiver using RS-232 and TTL
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—Input
Priran rGPS
GPS j Type
|Rs-232 =l
—IRIG-B
Tupe GP5 Baud Fate
{NONE =] || Irsz00 [
Invert [nput inimum Mumber of 5 atellites
e 3 || -]
SBAS
o =]

Figure 34-14: Example of setup for external GPS receiver using RS-232 and TTL in kSetup

\j’lme Server " Primary Input "y Allow Secondary “f

B Master ;r|| | GPS j r

Source Maximum

s Y GPS Source "y Dilution Of “f Baud Rate "/
Precision

GPS-In Em-zaz 'TI 5 [19200 7]

Source

Neme ¥ PPSRate

PPS-Out |1 |

Source

Neme ¥ Mode Y7

RS-422-0ut  [IRIGB »]

SEOEe Y Frequency Amplitude 7

Name

Analog-Tone-Out | 1000 x| 4

Source 7

el Amplitude “f

Analog-IRIG-BOut 4

IRIG-B-In

Current Year " IRIG Source

2014 EAnalog ;ll
On Board G5P
iguroe Y Dynamic " Leap Seconds
me
GPS-In |Ailborne with <2g Acceleration L‘ 15

Figure 34-15: Example of setup for external GPS receiver using RS-232 and TTL in DAS Studio 3
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34.4.4 Analog IRIG-B input
The setup for an analog IRIG-B input is shown in Figure 34-16 on page 12, Figure 34-17 on page 12, and Figure 34-18 on

page 13.

External IRIG-B
Time Code

Generator | Analog IRIG-B In

Analag IRIG-B Cut
Analog Tone Out

A_IRKG_OUT
TONE_QUT

RS422_OUT+
RS422_0OUT-

T TTL_RIG_OUT
TTL_PPS_OUT
T D_GMND

ES RIG-Bz or X-SYNCt OUT
TTL I25-B Out
TTL One or Ten PPS Out

Digital Ground

A AAALA AL

Figure 34-16: Setup for analog IRIG-B input

—Input
Primary rGPS
[IRIG =] Type
|NONE =l
—IRIG-B
Type GFS Baud Rate
[£naLOG =] | | 115200 =l
Irvert Input inimurn Mumber of 5 atelites
o 3 | 3
SBAS
e =]

Figure 34-17: Example of setup for analog IRIG-B input in kSetup
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Time Server Primary Input “f Allow Secondary “f =

[Master =] [miGB | r
Maximum
SN‘;“’“’ Y GPSSource ¢  DilutionOf %Y  Baud Rate “f
e Precision
GPS-In Em-zaz Lﬁl 5 [19200 =]
Source

e e PPS Rate

PPS-OUt |1 =l

Source
Name W Mode Y

Rs-422-0ut  |IRIGB x|

Source 5

e Frequency "y Amplitude “f

Analog-Tone-Out | 1000 x| a

Source .
e BT Amplitude "

Analog-IRIG-BOUt 4

RIG-B-In

Current Year “f IRIG Source “f

2014 E e |
2n Board GSP
TR N Dynamic Leap Seconds "
Name
GPS-In | Airbomne with <2g Acceleration | 15

Figure 34-18: Example of setup for analog IRIG-B input in kSetup DAS Studio 3

34.4.5 Digital IRIG-B input

The setup for a digital IRIG-B input is shown in Figure 34-19 on page 13, Figure 34-20 on page 14, and Figure 34-21 on
page 14.

External IRIG-2
[ ]

Time Code  f———
Generator
TTL IRIG

Digital Ground

O_GND

Anazlog IRIG-8 Out

Analog Ground

] 4_GND

Digital Ground

1

- Analog Tone Out A_IRIG_OUT
« TOME_OUT
- R5422_0OUT+
- ??LIEZ-EBigrtXrSY NG+ OUT RS422_OUT-
« - . 4] TTL_IRIG_OuUT

TTL Cne or Ten PPS Out
- TTL_PPS_OUT
<l
%
-

Figure 34-19: Setup for digital IRIG-B input
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—Input:
Prirnary —GPS
[IRIG =] Type
|NONE =~
IRIGE
Tupe GPS Baud Rate
[TTL = | 13200 =l
Inwert [nput Minimurn Mumber of 5 atellites
e 3| T o
SBAS
o =]

Figure 34-20: Example of setup for digital IRIG-B input in kSetup

Time Server Primary Input " Allow Secondary “ «

[master =] [irIGB &2 r

Source Maximum

e SN GPS Source Dilution Of “f Baud Rate “f
Precision

GPS-In EIG-BZ 'TI 5 19200 =

Source

Name ¥  PPSRate Y

PPS-OUE |1 =

Source

Tne ¥ LEmEE

RS-422-0Out IRIG-B >

fTLiEE hTs Frequency " Amplitude “f

Name

Analog-Tone-Out | | 1000 E2RE!

Source .
FEm A4 Amplitude "

Analog-IRIG-BOut 4

IRIG-B-In
Current Year IRIG Source
2014 E I | |
On Board GSP
ounce %Y Dynamic Y Leap Seconds
Name

GPS-In |Airhome with <2g Acce\eratinn;l 15

Figure 34-21: Example of setup for digital IRIG-B input in DAS Studio 3
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34.4.6 RS-422 IRIG-B input
The setup for a RS-422 IRIG-B input is shown in Figure 34-22 on page 15, Figure 34-23 on page 15, and Figure 34-24 on

page 16.

IRIG-B
Tirme Code
Generator

[F] RS422_M+
B[] RS422_IN-

RS_IRIG-Bx

Digital Ground [ o_GhD

Analog IRIG-B Out
Analog Tone Out

4] A_IRIG_OUT
TOMNE_OUT

11l Rs422_oUT+
7] Rs422_OUT-
11 TTL_IRIG_OUT
A5 TTL_PPS_CUT

RE IRIG-Bt or X-SYNC+ OUT
TTL RIG-B Qut

TTL One or Ten PPS Out
Analog Ground

IYYYYYVY

Digital Ground

Figure 34-22: Setup for RS-422 IRIG-B input

—Input

Primary —GPS
|IRIG 4| Type
[NONE =
rIRIG-E
Type GPS Baud Fate
[Fis-a22 = 8 B EEEE =
Invert Input Minimum Mumber of Satellites
e =1 (| T 7
SBAS
o =]

Figure 34-23: Example of setup for RS-422 IRIG-B input in kSetup
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Time Server Y Primary Input “Y  Allow Secondary " =~

[ Master =] [wics =] r

o Maximum

Name Td GPS Source Dilution Of Baud Rate “f
Precision

GPS-In E RS-232 - TI 5 [19200 =]

Source

nome W PPSRaw

PPS-OUt |1 |

Source

e W Mode Y

RS-422-Out IRIGB >

Source ’

Y Frequency " Amplitude

Name

Analog-Tone-Out | 1000 x| 4

Source .
o T4 Amplitude "y

Analog-IRIG-BOut 4

IRIG-B-In

Current Year " IRIG Source "

2014 E RS-422 LI—IF
On Board GSP
izun:e hTd Dynamic Leap Seconds "y
me
GPs-In | Airborne with <2g Acceleration ¥| 15

Figure 34-24: Example of setup for RS-422 IRIG-B input in kSetup DAS Studio 3

For GPS antenna recommendations, see the KAM/TCG/102 data sheet.

34.5 Troubleshooting GPS
34.5.1 GPS not in lock

Check the StatusGPS parameter. This parameter provides information on the current GPS status, such as GPS lock, Dilution of
Precision (DOP) in and out of range, and number of satellites in use.

NoTE: Bit 15 of the StatusGPS parameter defaults to 0, which indicates the module does not have GPS lock. Bit 15 is only set
to 1 when the GPS receiver has achieved GPS lock.

If bit 15 remains at 0, the module is unable to achieve GPS lock and there are problems with satellite coverage. This may be
due to poor satellite coverage or issues with the GPS antenna or cabling.

If bit 15 is set to 1 (GPS lock) but the position is incorrect, check bit 11. If bit 11 of the StatusGPS parameter is set to 1, this
indicates that the DOP figures are out of range. The actual DOP figures can be read from the DilutionOfPrecision parameter.

Also, check the number of satellites in view (StatusGPS[7:4]) and the number of satellites in use (StatusGPS[3:0]). If the number
of satellites in view is less than four, try the other troubleshooting hints in this section.

NoTE: The antenna must be connected before powering up the Acra KAM-500 chassis with the KAM/TCG/102.
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34.5.2 Multipath errors

A multipath environment exists if GPS signals arrive at the antenna directly from the satellite and also from reflective surfaces,

for example water or building walls (see Figure 34-25 on page 17).

%ﬁ% Multipath
Shadowing /

Figure 34-25: Multipath environment

If there is a direct path in addition to the reflected path available, the receiver can usually detect the situation and compensate to
some extent. If there is no direct line of sight, but only reflections, the receiver is not able to detect the situation.

Under multipath conditions, range measurement to the satellite provides incorrect information to the navigation solution,
resulting in less accurate positioning. If there are few satellites in view, the navigation solution might be wrong by several
hundred meters.

Location of the antenna close to a vertical metal surface can be harmful owing to the fact that metal is an almost perfect
reflector. When mounting an antenna on top of a reflective surface, the antenna should be mounted as close to the surface as
possible. Then, the reflective surface acts as an extension of the antennas ground place and not as a source multipath.

34.5.3 Antenna shortcomings

Although GPS can work with a weak signal, to have a reliable GPS system the antenna selection and location should be
considered carefully as inappropriate selection and poor location degrades GPS performance. Factors which degrade the GPS
performance include the following:

* Inadequate gain of the GPS antenna

« Poor directivity of the GPS antenna

 Improper orientation of the antenna to the sky

» Poor matching of antenna, cable, and receiver impedance

» Poor noise performance of the input stage of the antenna amplifier

For more information on getting the most from the antenna, see the KAM/TCG/102 data sheet.

34.6 Tips
Battery drift

The data sheet states a drift of 3ppm when acting as a generator. What is the drift when not powered-up and an external battery
is connected?

The drift does not change when powered with an external battery. However, the module shows a jump in time when the module
is powered up with a battery connected. It is not a constant jump and increases with the number of power-ups.

Pulses Per Second (PPS)

No more then one PPS should be used with the KAM/TCG/102 as the Phase Locked Loop has been designed to work with one
PPS only.

GPS input in relation with IRIG-B output

What delay in time, if any, exists in the KAM/TCG/102 between a received RF GPS input and the derived modulated IRIG-B
output?

The internal circuitry of the module compensates for any known fixed delays between the GPS input and the IRIG-B output.
This means that the latency is as defined on the data sheet to within one microsecond.
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NMEA

The following NMEA messages GGA, GSV, ZDA, GSA, GLL are the minimum required for the KAM/TCG/102 to function. These
NMEA messages and one PPS are sufficient for the KAM/TCG/102 to synchronize time with the Acra KAM-500.

Circular Error Probable (CEP)

The error quoted for CEP takes into account any glitch that might happen due to reflections or generally corrupted reception. In
practice, 99% of the time, the accuracy remains around 2.5m but a glitch can happen giving a sample up to 22m of accuracy.

Since parameters from the KAM/TCG/102 are updated every second, such a sample can be easily spotted and discarded.
DOP

DOP is a unitless value that indicates when the satellite geometry provides the most accurate results. It's the mathematical
representation of the quality of the navigation solution, based on the geometry of the satellites used in the calculation. DOP is
mainly controlled by the number of visible satellites and their relative positions in the sky. Satellites spread over the sky give
better results (lower DOP).

The most commonly used DOP is Position Dilution Of Precision (PDOP). It's a combination of Horizontal Dilution Of Precision
(HDOP) and Vertical Dilution Of Precision (VDOP). A PDOP of one indicates an optimum satellite constellation and high quality
data. The quality of the data decreases as the PDOP value increases.

A PDOP with a value in excess of eight is considered poor. A point calculated with PDOP of 30 may be off by more than 150
meters from its true location.

RFE/AEG/001

There are no special accessories required to mount this antenna; it is shipped complete for mounting. The antenna in this series
is hard-mounted through a unique single hole feed structure and includes gaskets to prevent air and water leaks. The mounting
is a through hole 5/8-18UNC-2A thread.

34.7 References

ASCII code reference can be found under http://nemesis.lonestar.org/reference/telecom/codes/ascii.html

NMEA reference: http://www.gpsinformation.org/dale/nmea.htm

Text and specifications are subject to change without notice. © 2023 Curtiss-Wright. All rights reserved.
18 This document was reviewed on 03/11/2020 and does not contain technical data. 12 Jan. 2023 | TEC/NOT/060
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