csr

SiRFstarlV™

One Socket Protocol
Interface Control Document

Issue 8

CSR

Churchill House

Cambridge Business Park
Cowley Road

Cambridge CB4 OWZ

United Kingdom

Registered in England 3665875
Tel.: +44 (0)1223 692000

Fax.: +44 (0)1223 692001
WWW.CSr.com

© SiRF Technology, Inc., a CSR plc company 2009-2010

CS-129291-TCP8 This material is subject to SiRF's non-disclosure agreement.


http://www.csr.com

csr

Document History

Document History

Revision [Date Change Reason
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2 25 SEP 09 Updated issue, to include SiRF Binary Protocol Reference Manual.
3 21 MAY 10 Not issued.
4 25 MAY 10 Restructured document to organise SSB and OSP messages into common Input
and Output sections and formats.
Added and updated technical content for the following messages:
=  MID 10 Error ID Data
=  MID 11 Command Acknowledgment
=  MID 12 Command Negative Acknowledgment
= MID 19 Navigation Parameters (Response to Poll)
= MID 41 Geodetic Navigation Data
=  MID 46 Test Mode 3/4/5/6
=  MID 56 SGEE Download Output, SIDs 1, 2,4, 5,6 and 7
=  MID 70 Ephemeris Status Response, etc.
= MID 72, SIDs 1, 2, 3, 4 and 5 Sensor Data Output Messages
= MID 77 Low Power Mode Output
= MID 93 TCXO Learning Output Request, SID 5
= MID 128 Initialize Data Source
= MID 136 Mode Control
= MID 178 SW Toolbox Input, SID 2
= MID 210 Position Request
= MID 212, SID 9 TX Blanking Request
= MID 215, SID 3 Frequency Transfer Response
= MID 218 Power Mode Request, SID 2
= MID 225 Statistics Channel, SIDs 6 and 7
= MID 232 SGEE Download Input, SIDs 6 and 7
= MID 234 Sensor Control Input, SIDs 1 and 2
5 18 JUN 10 Editorial updates.
Added and updated technical content for the following messages:
=  MID 72 Sensor Data Output Messages
=  MID 210 Position Request
6 02 JUL 10 Added and updated technical content for the following messages:
= MID 41 Geodetic Navigation Data
= MID 128 Initialize Data Source
= MID 232 SID 254 Disable CGEE Prediction
7 08 JUL 10 Added and updated technical content for the following messages:
=  MID 41 Geodetic Navigation Data
= MID 133 DGPS Source
8 13 JUL 10 Added Build Number table to Section 1.
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Trademarks, Patents and Licenses

Unless otherwise stated, words and logos marked with ™ or ® are trademarks registered or owned by CSR plc or
its affiliates.

Other products, services and names used in this document may have been trademarked by their respective owners.

This document contains proprietary and confidential information regarding SiRF products and is provided only under
a non-disclosure agreement. SiRF reserves the right to make changes to its products and specifications at any time
and without notice. SiRF makes no warranty, either express or implied, as to the accuracy of the information in this
document. Performance characteristics listed in this document do not constitute a warranty or guarantee of product
performance. All terms and conditions of sale are governed by separate terms and conditions, a copy of which may
be obtained from your authorized SiRF sales representative. SiRF, SiRFstar, and the SiRF logo are registered
trademarks of SiRF Technology, Inc. The SiRF products described in this document are protected by one or more
patents granted in the United States and worldwide.

No statements or representations in this document are to be construed as advertising, marketing, or offering for sale
in the United States imported covered products subject to the Cease and Desist Order issued by the U.S.
International Trade Commission in its Investigation No. 337-TA-602. Such products include SiRFstarlll™ chips that
operate with SiRF software that supports SiRFInstantFix™, and/or SiRFLoc® servers, or contains SyncFreeNav
functionality.
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Overview

1 Overview

This document defines all SIRFLoc® messages in SiRF Binary format that have not yet been documented in the

SIRF Binary Profocol Reference Manual [3]. Also not included are messages reserved for internal SiRF and future

use, and the SiIRFDRive® messages supporting mostly automotive applications.

Table 1.1 lists the OSP software versions covered.

Document Issue Number GSD4t GSD4e
2 4.0.0 4.0.0
4 4.0.1 4.01
8 4.0.2 4.0.2

Note:

Manual issues are backward compatible. Each issue covers versions up to and including the one listed for that

issue.

Table 1.1: OSP and OSP-ICD Release History
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Message Structure and Transport Mechanism

3 Message Structure and Transport Mechanism

The transport mechanism defined in Ref 3 is used to transport the messages defined in this document.

3.1 Transport Message

Start Sequence Payload Length PAYLOAD Checksum End Sequence

0xAO0, 0xA2 2 Bytes (15 bits) Up to (2'1 - 1) Bytes | 2 Bytes 0xBO, 0xB3

Table 3.1: Generic Packet Format

3.2 NMEA Protocol Support

By default, the SiRF chip uses OSP only. NMEA protocol can be supported using one of the following three ways:

1. Reconstruct NMEA messages from OSP (LPL can do so).
Configure the SiRF chip in NMEA-only mode through a GPIO pin. This may may not be available for all
products. The product specification must be consulted to determine availability. For GSD4e products, the
eFUSE settings can be applied to select between OSP and NMEA

3. Use “Switch To NMEA Protocol” SiRF Binary message to switch the serial port from SSB to NMEA protocol.

OSP and NMEA protocols cannot be enabled at the same time; either OSP is output or NMEA, not both. If OSP
protocol is chosen for output, LPL can reconstruct NMEA messages as per point 1 above.

3.3 Payload Structure

The payload always starts with a one byte long Message ID (MID) field. Depending on the MID value, a one byte
Sub ID (SID) field may follow the MID field. Subsequently, and again depending on the value of the MID field on the
value of the SID field if it exists, a variable number of message parameter fields follow. This ICD documents the
name, the purpose of the value, the length, the type, the units of measurement, the value range and the scale of the
value of each field.

In this document, the scale of a parameter field specifies a multiplication factor to be applied before placing the
parameter value into the message for subsequent transmission between the SLC and CP.

For example, if the duty cycle parameter value range in the OSP message is a number between 1 — 20; the scale
factor shown in the message field description here will be *0.2, since this is the multiplication factor needed to
represent the entire 0 — 100% actual value range as a number in the 1 — 20 range.

Note:

Multi-byte values are transmitted MSB first unless noted in the message tables (however, there are exceptions
for floating-point and double-precision values).

The sum of the length of all payload fields, including the MID and SID fields, is captured in the payload length field
of the message header as a number of bytes, preceding the payload data. This number can not exceed 21 -1, i.e.
2047.

© SiRF Technology, Inc., a CSR plc company 2009-2010

CS-129291-TCP8 This material is subject to SiRF's non-disclosure agreement.

Page 24 of 506

JuswiNo0(] [0JJU0D) 89BJIBJU| |000)01d 18X00S BUQ



csr

OSP Message Maeeings

4 OSP Message Mappings

4.1 Access to OSP Messages and Their Documentation

OsP

SSB

SiRFNav Host Library Access Only

Reserved for SDK Customer Use

Reserved for CSR-SIiRF Use

New SiRFstar IV message first documented in this volume, previously not
supported in the SiRFstar Ill SSB.

SSB message previously documented in SiRF Binary Protocol Reference
Manual as SiRFstarlll message. These are now included in this document.
Some of the previous SSB messages have been enhanced, but all of them
are backward compatible. Previous applications using them should be able
to execute on SiRFstarlV OSP products without any change.

An OSP-SSB message that is currently documented only in the SiIRFNav
Host Programmer’s Reference Manual. It is assumed that you will only
invoke these OSP messages through the library functions. These messages
are marked in column 1.

The message is documented separately (i.e. not in this document or the
SiRFNav Host Programmer’s Reference Manual). These messages are
marked in column 2.

A MID that has never been assigned to a SiRF product, or is used only for
internal SiRF development purposes, or is obsolete but not reusable.

Any SID of any MID in any of the above categories that has not yet been
assigned in the documents listed above is considered to be “CSR-SiRF
Reserved”. If such a reserved MID or SID is assigned to an OSP function,
the resulting message definition will be included in this document in the
appropriate message description format.

These messages are marked in column 3.
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OSP Message Maeeings

MID MID Definition Sub ID | Sub ID | Definition OSP |SSB 2 3
(hex) | (dec) (hex) [ (dec)

0x00 |O MID_LookInMessage X
0x01 1 MID_TrueNavigation X

0x02 |2 MID_MeasuredNavigation X

0x03 |3 MID_TrueTracker X

0x04 |4 MID_MeasuredTracker X

0x05 |5 MID_RawTrkData X

0x06 |6 MID_SWVersion X

ox07 |7 MID_ClockStatus X

0x08 |8 MID_50BPS X

0x09 |9 MID_ThrPut X

O0x0A |10 MID_Error X

0x0B [ 11 MID_Ack X

0x0C [12 MID_Nak X

0x0D |13 MID_VisList X

0x0E 14 MID_Almanac X

OxOF |15 MID_Ephemeris X

0x10 |16 MID_TestModeData X
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OSP Message Maeeings

MID MID Definition Sub ID | Sub ID | Definition OSP |SSB 2 3
(hex) | (dec) (hex) [ (dec)

0x11 17 MID_RawDGPS X

0x12 |18 MID_OkToSend X

0x13 |19 MID_RxMgrParams X

0x14 |20 MID_TestModeData2 X

0x15 |21 MID_NetAssistReq X
0x16 |22 MID_StopOutput X
0x17 |23 MID_CompactTracker X
0x18 |24 MID_DRCritSave X
0x19 |25 MID_DRStatus X
Ox1A |26 MID_DRHiRateNav X
0x1B |27 MID_DGPSStatus X

0x1C |28 MID_NL_MeasData X

0x1D |29 MID_NL_DGPSData X

Ox1E |30 MID_NL_SVStateData X

Ox1F |31 MID_NL_InitData X

0x20 |32 MID_MeasureData X
0x21 33 MID_NavData X
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OSP Message Maeeings

MID MID Definition Sub ID | Sub ID | Definition OSP |SSB 2 3
(hex) | (dec) (hex) [ (dec)

0x22 |34 MID_SBASData X
0x23 |35 MID_TrkComplete X
0x24 |36 MID_TrkRollover X
0x25 |37 MID_TrkInit X
0x26 |38 MID_TrkCommand X
0x27 |39 MID_TrkReset X
0x28 |40 MID_TrkDownload X
0x29 |41 MID_GeodNavState X

0x2A |42 MID_TrkPPS X
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OSP Message Maeeings

MID MID Definition Sub ID | Sub ID | Definition OSP |SSB 2 3
(hex) | (dec) (hex) [ (dec)
0x2B 143 MID_CMD_PARAM 0x80 | 128 SSB_QUEUE_CMD_NI X
0x85 |133 SSB_QUEUE_CMD_DGPS_SRC X
0x88 | 136 SSB_QUEUE_CMD_SNM X
0x89 [ 137 SSB_AUEUE_CMD_SDM X
Ox8A | 138 SSB_QUEUE_CMD_SDGPSM X
0x8B | 139 SSB_QUEUE_CMD_SEM X
0x8C | 140 SSB_QUEUE_CMD_SPM X
Ox8F | 143 SSB_QUEUE_CMD_SSN X
0x97 | 151 SSB_QUEUE_CMD_LP X
OxAA | 170 SSB_QUEUE_CMD_SSBAS X
0x2C |44 MID_LLA X
0x2D |45 MID_TrkADCOdoGPIO X
Ox2E |46 MID_TestModeData3 X
Ox2F |47 MID_NavComplete X
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OSP Message Maeeings

MID MID Definition Sub ID | Sub ID | Definition OSP |SSB 2 3
(hex) | (dec) (hex) [ (dec)
0x30 |48 MID_DrOut 0x01 1 SID_DrNavStatus X
0x02 |2 SID_DrNavState X
0x03 |3 SID_NavSubsys X
0x04 (4 SID_RawDr X
0x05 |5 SID_DrValid X
0x06 |6 SID_GyrFactCal X
o0x07 (7 SID_DrSensParam X
0x08 (8 SID_DrDataBlk X
0x09 |9 SID_GenericSensorParam X
0x0A |10 SID_GenericRawOutput X
0x50 |80 SID_MMFStatus X
0x31 |49 MID_OemOut X
0x32 |50 MID_SbasParam X
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OSP Message Maeeings

MID MID Definition Sub ID | Sub ID | Definition OSP |SsB 2 3
(hex) | (dec) (hex) [ (dec)
0x33 |51 MID_SiRFNavNotification 0x01 1 SID_GPS_SIRFNAV_COMPLETE
0x02 |2 SID_GPS_SIRFNAV_TIMING X
0x03 |3 SID_GPS_DEMO_TIMING X
0x04 |4 SID_GPS_SIRFNAV_TIME_TAGS
0x05 |5 SID_GPS_NAV_IS801_PSEUDORANGE_ X
DATA
0x06 |6 GPS_TRACKER_LOADER_STATE X
7 SSB_SIRFNAV_START X
8 SSB_SIRFNAV_STOP X
0x09 |9 SSB_RESULT X
Ox0A-110-15 X
O0xOF
0x10 16 DEMO_TEST_STATUS X
0x11 17 DEMO_TEST_STATE X
0x12 18 DEMO_TEST_DATA X
0x13 19 DEMO_TEST_STATS X
0x14 |20 DEMO_TEST_ERROR X
0x34 |52 MID_PPS_Time X

CS-129291-TCP8

© SiRF Technology, Inc., a CSR plc company 2009-2010
This material is subject to SiRF's non-disclosure agreement.

Page 31 of 506

JUSWIND0(] [0JJU0D) 89BLS)U| [090]01d 19X00S 8UQ



csr

OSP Message Maeeings

MID MID Definition Sub ID | Sub ID | Definition OSP |SSB 2 3
(hex) | (dec) (hex) [ (dec)
0x35 |53 X
0x36 |54 SSB_EVENT 0x01 1 SSB_STARTUP_INFO
0x37 |55 MID_TestModeTrackData X
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OSP Message Maeeings

MID MID Definition Sub ID | Sub ID | Definition OSP |SSB 2 3
(hex) | (dec) (hex) [ (dec)
0x38 | 56 SSB_EE 0x01 1 SSB_EE_GPS_TIME_INFO X
0x02 |2 SSB_EE_INTEGRITY X
0x03 |3 SSB_EE_STATE X
0x04 (4 SSB_EE_CLK _BIAS_ADJ X
0x05 |5 SSB_EE_X-CORR_FREE X
0x11 17 SSB_EE_EPHEMERIS_AGE
0x12 |18
0x20 |32 ECLM Ack/Nack X
0x21 |33 ECLM EE Age X
0x22 |34 ECLM SGEE Age X
0x23 |35 ECLM Download Initiate Request X
0x24 |36 ECLM Erase Storage File X
0x25 |37 ECLM Update File Content X
0x26 |38 ECLM Request File Content X
0x27 |39 ECLM BBRAM Header Data X
OxFF | 255 SSB_EE_ACK X
0x39 |57 MID_SYNEPHINT X
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OSP Message Maeeings

MID MID Definition Sub ID | Sub ID | Definition OSP |SSB 2 3
(hex) | (dec) (hex) [ (dec)
0x3A |58 MID_GPIO_OUTPUT 0x01 1 SID_GPIOParam X
0x02 |2 SID_GPIOStatus X
0x3B |59 MID_BT_OUTPUT X
0x3C |60 MID_AutoCorr X
0x3D |61 MID_FAILURE_STATUS_RESPONSE X
Ox3E |62 MID_Exceptioninfo X
Ox3F |63 MID_TESTMODE_OUTPUT o0x07 (7 SSB_TEST_MODE_DATA 7 X
0x40 |64 0x00 (O X
0x40 |64 MID_NL_AuxData 0x01 1 NL_AUX_INIT_DATA X
0x02 |2 NL_AUX_MEAS_DATA X
0x03 |3 NL_AUX_AID_DATA X
0x41 |65 SSB_TRACKER_DATA _GPIO_STATE 0xCO0 [192 X
0x42 |66 SSB_DOP_VALUES X
0x43 |67 X
0x44 |68 MID_MEAS_ENG_OUT
0x45 |69 MID_POS_MEAS_RESP 0x01 1 POS_RESP X
0x02 |2 MEAS_RESP X
CS-129291-TCP8 © SiRF Technology, Inc., a CSR plc company 2009-2010 Page 34 of 506

This material is subject to SiRF's non-disclosure agreement.

JUSWIND0(] [0JJU0D) 89BLS)U| [090]01d 19X00S 8UQ



csr

OSP Message Maeeings

MID MID Definition Sub ID | Sub ID | Definition OSP |SSB 2 3
(hex) | (dec) (hex) [ (dec)
0x46 |70 MID_STATUS_RESP 0x01 1 EPH_RESP X
0x02 |2 ALM_RESP X
0x03 |3 B_EPH_RESP X
0x04 |4 TIME_FREQ_APPROX_POS_RESP X
0x05 |5 CH_LOAD_RESP X
0x06 |6 CLIENT_STATUS_RESP X
0x07 |7 OSP_REV_RESP X
0x08 |8 SERIAL_SETTINGS_RESP X
0x09 |9 TX_BLANKING_RESP X
0x47 |71 MID_HW_CONFIG_REQ X
0x48 |72 MID_SensorData 0x01 1 SENSOR_READINGS X
0x02 |2 FACTORY_STORED_PARAMS X
0x03 |3 RECV_STATE X
0x49 |73 MID_AIDING_REQ 0x01 1 APPROX_MS_POS_REQ X
0x02 |2 TIME_TX_REQ X
0x03 |3 FREQ_TX_REQ X
0x04 |4 NBA_REQ X
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OSP Message Maeeings

MID MID Definition Sub ID | Sub ID | Definition OSP |SSB 2 3
(hex) | (dec) (hex) [ (dec)
Ox4A |74 MID_SESSION_CONTROL_RESP 0x01 1 SESSION_OPEN_RESP X

0x02 |2 SESSION_CLOSE_RESP X
0x4B |75 MID_MSG_ACK_OUT 0x01 1 ACK_NACK_ERROR X

0x02 |2 REJECT X
0x4C |76 X
0x4D |77 MID_LP_OUTPUT 0x01 1 MPM_ERR X
Ox4E |78 X
Ox4F |79 X
0x50 |80 X
0x51 81 MID_QUERY_RESP All X

(see

ICD)
0x52 |82 X
0x53 |83 X
0x54 |84 X
0x55 |85 X
0x56 |86 X
0x57 |87 X
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OSP Message Maeeings

MID MID Definition Sub ID | Sub ID | Definition OSP |SSB 2 3
(hex) | (dec) (hex) [ (dec)
0x58 |88 X
0x59 |89 0x01 1 Reserving for known need. Waiting for def'n. X
0x5A |90 MID_PWR_MODE_RESP 0x00 (O ERR_RESP X

0x01 1 APM_RESP X

0x02 |2 MPM_RESP X

0x03 |3 TP_RESP X

0x04 (4 PTF_RESP X
0x5B | 91 MID_HW_CTRL_OUT 0x01 1 VCTCXO X

0x02 |2 ON_OFF_SIG_CONFIG X
0x5C |92 MID_CW_CONTROLLER_RESP 0x01 1 SCAN_RESULT X

0x02 |2 FILTER_CONDITIONS X

0x03 |3 MON_RESULTS X
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OSP Message Maeeings

MID MID Definition Sub ID | Sub ID | Definition OSP |SSB 2 3
(hex) | (dec) (hex) [ (dec)
0x5D |93 MID_TCXO_LEARNING_OUT 0x00 |0 Not Used X

0x01 1 CLOCK_MODEL_DATA_BASE_OUT X

0x02 |2 TEMPERATURE_TABLE X

0x03 |3 Not Used X

0x04 |4 TEMP_RECORDER_MESSAGE X

0x05 |5 EARC X

0x06 |6 RTC_ALARM X

0x07 |7 RTC_CAL X

0x08 (8 MPM_ACQUIRED X

0x09 (9 MPM_SEARCHES X

O0x0A |10 MPM_PREPOS X

oxoB |11 MICRO_NAV_MEASUREMENT X

0x0C |12 TCXO UNCERTAINTY X

0x0D |13 SYSTEM_TIME_STAMP X
Ox5E |94 X
Ox5F |95 X
0x60 |96 MID_Peek_Response X
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OSP Message Maeeings

MID MID Definition Sub ID | Sub ID | Definition OSP |SSB 2 3
(hex) | (dec) (hex) [ (dec)

0x61 97 MID_UserOutputBegin X
0x62 |98 RESERVED for SDK User X

0x63 |99 RESERVED for SDK User X

0x64 | 100 RESERVED for SDK User X

0x65 | 101 RESERVED for SDK User X

0x66 | 102 RESERVED for SDK User X

0x67 | 103 RESERVED for SDK User X

0x68 | 104 RESERVED for SDK User X

0x69 [ 105 RESERVED for SDK User X

Ox6A | 106 RESERVED for SDK User X

0x6B | 107 RESERVED for SDK User X

0x6C | 108 RESERVED for SDK User X

0x6D | 109 RESERVED for SDK User X

Ox6E | 110 RESERVED for SDK User X

Ox6F | 111 RESERVED for SDK User X

0x70 | 112 RESERVED for SDK User X

0x71 113 RESERVED for SDK User X
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OSP Message Maeeings

MID MID Definition Sub ID | Sub ID | Definition OSP |SSB 2 3
(hex) | (dec) (hex) [ (dec)
0x72 | 114 RESERVED for SDK User X
0x73 | 115 RESERVED for SDK User X
0x74 | 116 RESERVED for SDK User X
0x75 | 117 RESERVED for SDK User X
0x76 | 118 RESERVED for SDK User X
0x77 | 119 RESERVED for SDK User X
0x78 120 RESERVED for SDK User X
0x79 | 121 RESERVED for SDK User X
Ox7A | 122 RESERVED for SDK User X
0x7B | 123 RESERVED for SDK User X
0x7C | 124 RESERVED for SDK User X
0x7D | 125 RESERVED for SDK User X
OX7E | 126 RESERVED for SDK User X
Ox7F 127 MID_UserOutputEnd X
0x80 128 MID_Navigationlnitialization X
0x81 129 MID_SetNMEAMode X
0x82 130 MID_SetAlmanac X
CS-129291-TCP8 © SiRF Technology, Inc., a CSR plc company 2009-2010 Page 40 of 506

This material is subject to SiRF's non-disclosure agreement.

JUSWIND0(] [0JJU0D) 89BLS)U| [090]01d 19X00S 8UQ



csr

OSP Message Maeeings

MID MID Definition Sub ID | Sub ID | Definition OSP |SSB 2 3
(hex) | (dec) (hex) [ (dec)

0x83 131 MID_FormattedDump X
0x84 132 MID_PollISWVersion X
0x85 1133 MID_DGPSSourceControl X
0x86 | 134 MID_SetSerialPort X
0x87 | 135 MID_SetProtocol X
0x88 [ 136 MID_SET_NAV_MODE X
0x89 |[137 MID_SET_DOP_MODE X
Ox8A [ 138 MID_SET_DGPS_MODE X
0x8B | 139 MID_SET_ELEV_MASK X
0x8C | 140 MID_SET_POWER_MASK X
0x8D | 141 MID_SET_EDITING_RES X
Ox8E [ 142 MID_SET_SS_DETECTOR X
Ox8F | 143 MID_SET_STAT_NAV X
0x90 | 144 MID_PollClockStatus X
0x91 [ 145 MID_SetDGPSPort X
0x92 |146 MID_PollAlmanac X
0x93 147 MID_PollEphemeris X
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OSP Message Maeeings

MID MID Definition Sub ID | Sub ID | Definition OSP |SSB 2 3
(hex) | (dec) (hex) [ (dec)

0x94 148 MID_FlashUpdate X

0x95 149 MID_SetEphemeris X

0x96 | 150 MID_SwitchOpMode X

0x97 | 151 MID_LowPower X

0x98 152 MID_PollRxMgrParams X

0x99 | 153 MID_TOWSync X
0x9A | 154 MID_PollITOWSync X
0x9B | 155 MID_EnableTOWSynclinterrupt X
0x9C | 156 MID_TOWSyncPulseResult X
0x9D | 157 MID_DRSetup X
Ox9E | 158 MID_DRData X
Ox9F | 159 MID_DRCritLoad X
0xA0 | 160 MID_HeadSync0 X

CS-129291-TCP8 © SiRF Technology, Inc., a CSR plc company 2009-2010 Page 42 of 506

This material is subject to SiRF's non-disclosure agreement.

JUSWIND0(] [0JJU0D) 89BLS)U| [090]01d 19X00S 8UQ



csr

OSP Message Maeeings

MID MID Definition Sub ID | Sub ID | Definition OSP |SSB 2 3

(hex) | (dec) (hex) [ (dec)

0xA1 | 161 MID_SSB_SIRFNAV_COMMAND 0x01 1 SSB_DEMO_SET_RESTART_MODE X
0x02 |2 SSB_DEMO_TEST_CPU_STRESS X
0x03 |3 SSB_DEMO_STOP_TEST_APP X
0x04 |4 Not specified X
0x05 |5 SSB_DEMO_START_GPS_ENGINE X
0x06 |6 SSB_DEMO_STOP_GPS_ENGINE X
0x07 |7 SSB_SIRFNAV_STORE_NOW X
0x08 |8 SSB_DEMO_START_NAV_ENGINE X
0x09 |9 SSB_SET_IF_TESTPOINT X
Ox0A - |10-15 X
0x0F
0x10 |16 SSB_DEMO_TEST_CFG_CONTINUOUS X
0x11 17 SSB_DEMO_TEST_CFG_RESTARTS X
0x12 |18 SSB_DEMO_TEST_CFG_RF_ON_OFF X
0x13- [19-29 X
0x1D
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MID MID Definition Sub ID | Sub ID | Definition OSP |SSB 2 3
(hex) | (dec) (hex) [ (dec)
MID_SSB_SIRFNAV_COMMAND Ox1E |30 SSB_DEMO_TEST_CFG_DELETE X
(Continued)

Ox1F |31 SSB_DEMO_TEST_CFG_POLL X
0x20 |32 SSB_DEMO_TEST_START X
0x21 |33 SSB_DEMO_TEST_STOP X
0x22 - |34 -47 X
0x2F
0x30 |48 SSB_DEMO_TEST_POLL_STATUS X
0x31 |49 SSB_DEMO_TEST_RF_ATTENUATION X
0x32 - [50-63 X
0x3F
0x40 |64 SSB_DEMO_TEST_REF_POSITION X
0x41 |65 SSB_DEMO_TEST_PFC_CONTINUOUS X
0x42 |66 SSB_DEMO_TEST_PFC_RESTARTS X

0xA2 |162 MID_HeadSync1 X

0xA3 | 163 X

0xA4 | 164 X

0xA5 | 165 MID_ChangeUartChnl X

OxA6 | 166 MID_SetMsgRate X
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MID MID Definition Sub ID | Sub ID | Definition OSP |SSB 2 3
(hex) | (dec) (hex) [ (dec)

OxA7 | 167 MID_LPAcqParams X

OxA8 | 168 MID_POLL_CMD_PARAM X

0xA9 169 MID_SetDatum X

OxAA 170 MID_SetSbasParam X

0xAB | 171 MID_AdvancedNavlnit X
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MID MID Definition Sub ID | Sub ID | Definition OSP |SSB 2 3
(hex) | (dec) (hex) [ (dec)
0xAC | 172 MID_DrIn 0x01 1 SID_SetDrNavlnit X
0x02 |2 SID_SetDrNavMode X
0x03 |3 SID_SetGyrFactCal X
0x04 |4 SID_SetDrSensParam X
0x05 |5 SID_PollDrValid X
0x06 |6 SID_PollGyrFactCal X
o0x07 (7 SID_PollIDrSensParam X
0x08 |8 SID_ Jamie Colley? X
0x09 |9 SID_ InputCarBusData X
O0x0A |10 SID_CarBusEnabled X
0x0B |11 SID_CarBusDisabled X
0x0C |12 SID_SetGenericSensorParam
0x0D |13 SID_PollGenericSensorParam
Ox0E |14 SID_InputCarBusData2 X
OxOF |15 SID_DR_Factory_Test_Calibration X
0x10 16 SID_DR_Initial_User_Information X
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MID MID Definition Sub ID | Sub ID | Definition OSP |SSB 2 3
(hex) | (dec) (hex) [ (dec)
MID_DrlIn(Continued) 0x11 17 SID_DR_Output_Nav_Information X

0x12 |18 SID_DR_Uncertainty_Information X
0x13 19 SID_DR_Debug_Information X
0x50 |80 SSB_MMF_DATA
0x51 |81 SSB_MMF_SET_MODE

OxAD | 173 MID_OemPoll X

OXAE | 174 MID_Oemin X

OxAF 175 MID_SendCommandString X

0xBO | 176 MID_TailSyncO X

0xB1 | 177 GPS_NAV_LPL_CMDR 0x00 (O LPL_CMDR_POLL_STATUS X
0x01 1 LPL_CMDR_POLL_STATUS_RESP X
0x02 |2 LPL_CMDR_SESSION_START X
0x03 |3 LPL_CMDR_SESSION_START_RESP X
0x04 (4 LPL_CMDR_SESSION_STOP X
0x05 |5 LPL_CMDR_SESSION_IN_PROGRESS X
0x06 |6 LPL_CMDR_SESSION_IN_PROGRESS_R X

ESP
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MID MID Definition Sub ID | Sub ID | Definition OSP |SSB 2 3
(hex) | (dec) (hex) [ (dec)
GPS_NAV_LPL_CMDR (Continued) 0x07 |7 LPL_CMDR_SESSION_STATUS X
0x08 |8 LPL_CMDR_SET_PLATFORM_CONFIG X
0x09 |9 LPL_CMDR_GET_PLATFORM_CONFIG_ X
REQST
Ox0A |10 LPL_CMDR_GET_PLATFORM_CONFIG_ X
RESP
ox0B |11 LPL_CMDR_LOAD_NMR _FILE X
0x0C |12 LPL_CMDR_GET_NMR_FILE_STATUS X
0x0D |13 LPL_CMDR_START_LOGFILE X
OxO0E |14 LPL_CMDR_STOP_LOGFILE X
OxOF |15 LPL_CMDR_GET_LOGFILE_STATUS_RE X
0x10 |16 LPL_CMDR_GET_LOGFILE_STATUS_RE X
SP
0x11 17 LPL_CMDR_IS_EE_AVAILABLE_REQST X
0x12 |18 LPL_CMDR_IS_EE_AVAILABLE_RESP X
0x13 |19 LPL_CMDR_GET_EE_DATA X
0x14 |20 LPL_CMDR_GET_EE_DATA RESP X
0x15 |21 LPL_CMDR_SET_POWER_MODE X
0x16 |22 LPL_CMDR_GET_POWER_MODE_REQS X
T
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MID MID Definition Sub ID | Sub ID | Definition OSP SSB 2 3
(hex) [ (dec) (hex) | (dec)
GPS_NAV_LPL_CMDR (Continued) 0x17 23 LPL_CMDR_GET_POWER_MODE_RESP X
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MID MID Definition Sub ID | Sub ID | Definition OSP |SSB 2 3
(hex) | (dec) (hex) [ (dec)
0xB2 178 SIRF_MSG_SSB_TRACKER_IC 0x00 |0 Reserved X
0x01 1 SIRF_MSG_SSB_MEI_TO_CUSTOMIO X
0x02 |2 SIRF_MSG_SSB_TRKR_CONFIG X
0x03 |3 SIRF_MSG_SSB_TRKR_PEEKPOKE_CM [ X
D
0x04 |4 SIRF_MSG_SSB_TRKR_PEEKPOKE_RSP | X
0x05 |5 SIRF_MSG_SSB_TRKR_FLASHSTORE_R | X
SP
0x06 |6 SIRF_MSG_SSB_TRKR_FLASHERASE_R | X
SP
0x07 |7 SIRF_MSG_SSB_TRKR_HWCONFIG_RS | X
P
0x08 (8 SIRF_MSG_SSB_TRKR_CUSTOMIO_RSP | X
0x14 |20 PATCH_STORAGE_CONTROL X
0x22 |34 PATCH MEMORY LOAD REQUEST X
0x26 |38 PATCH MEMORY EXIT REQUEST X
0x28 |40 PATCH MEMORY START REQUEST X
0x90 | 144 PATCH MANAGER PROMPT X
0x91 145 PATCH MANAGER X
ACKNOWLEDGEMENT
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MID MID Definition Sub ID | Sub ID | Definition OSP |SSB 2 3
(hex) | (dec) (hex) [ (dec)

0xB3 [ 179 MID_TailSync1 X
0xB4 |180 MID_UserlnputEnd X
0xB5 | 181 RESERVED for SDK User X

0xB6 | 182 RESERVED for SDK User X

0xB7 | 183 RESERVED for SDK User X

0xB8 | 184 RESERVED for SDK User X

0xB9 | 185 RESERVED for SDK User X

OxBA | 186 RESERVED for SDK User X

0xBB | 187 RESERVED for SDK User X

0xBC | 188 RESERVED for SDK User X

0xBD | 189 RESERVED for SDK User X

0xBE | 190 RESERVED for SDK User X

0xBF [ 191 RESERVED for SDK User X

0xC0 | 192 RESERVED for SDK User X

0xC1 | 193 RESERVED for SDK User X

0xC2 | 194 RESERVED for SDK User X

0xC3 [ 195 RESERVED for SDK User X
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MID MID Definition Sub ID | Sub ID | Definition OSP |SSB 2 3

(hex) | (dec) (hex) [ (dec)

0xC4 | 196 RESERVED for SDK User X

0xC5 |197 RESERVED for SDK User X

0xC6 | 198 RESERVED for SDK User X

0xC7 |199 MID_UserlnputEnd X

0xC8 | 200 MID_GPIO_INPUT 0x01 1 SID_PollIGPIOParam X
0x02 |2 SID_SetGPIO X

0xC9 | 201 MID_BT_INPUT X

OxCA | 202 MID_POLL_FAILURE_STATUS X

0xCB | 203 GPS_TRK_TESTMODE_COMMAND X

0xCC | 204 MID_MEAS_ENG_IN X

0xCD | 205 MID_SetGenericSWControl 0x10 |16 SSB_SW_COMMANDED_OFF

OxCE | 206 MID_RF_Test_Point

OxCF | 207 MID_INT_CPUPause

0xDO | 208 MID_SiRFLoc X

0xD1 | 209 MID_QUERY_REQ X

0xD2 | 210 MID_POS_REQ X

CS-129291-TCP8 © SiRF Technology, Inc., a CSR plc company 2009-2010 Page 52 of 506

This material is subject to SiRF's non-disclosure agreement.

JUSWIND0(] [0JJU0D) 89BLS)U| [090]01d 19X00S 8UQ



csr

OSP Message Maeeings

MID MID Definition Sub ID | Sub ID | Definition OSP |SSB 2 3
(hex) | (dec) (hex) [ (dec)
0xD3 | 211 MID_SET_AIDING 0x01 1 SET_IONO X
0x02 |2 SET_EPH_CLOCK X
0x03 |3 SET_ALM X
0x04 |4 SET_ACQ_ASSIST X
0x05 |5 SET_RT_INTEG X
0x06 |6 SET_UTC_MODEL X
0x07 |7 SET_GPS_TOW_ASSIST X
0x08 |8 SET_AUX_NAV X
0x09 |9 SET_AIDING_AVAIL X
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MID MID Definition Sub ID | Sub ID | Definition OSP |SSB 2 3
(hex) | (dec) (hex) [ (dec)
0xD4 |212 MID_STATUS_REQ 0x01 1 EPH_REQ X
0x02 |2 ALM_REQ X
0x03 |3 B_EPH_REQ X
0x04 |4 TIME_FREQ_APPROX_POS_REQ X
0x05 |5 CH_LOAD_REQ X
0x06 |6 CLIENT_STATUS_REQ X
0x07 |7 OSP_REV_REQ X
0x08 |8 SERIAL_SETTINGS_REQ X
0x09 |9 TX_BLANKING_REQ X
0xD5 |213 MID_SESSION_CONTROL_REQ 0x01 1 SESSION_OPEN_REQ X
0x02 |2 SESSION_CLOSE_REQ X
0xD6 | 214 MID_HW_CONFIG_RESP X
0xD7 |215 MID_AIDING_RESP 0x01 1 APPROX_MS_POS_RESP X
0x02 |2 TIME_TX_RESP X
0x03 |3 FREQ_TX_RESP X
0x04 |4 SET_NBA_SF1_2_3 X
0x05 |5 SET_NBA_SF4_5 X
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MID MID Definition Sub ID | Sub ID | Definition OSP |SSB 2 3
(hex) | (dec) (hex) [ (dec)
0xD8 |216 MID_MSG_ACK_IN 0x01 1 ACK_NACK_ERROR X
0x02 |2 REJECT X
0xD9 | 217 0x01 1 SENSOR_ON_OFF X
OxDA |218 MID_PWR_MODE_REQ 0x00 (O FP_MODE_REQ X
0x01 1 APM_REQ X
0x02 |2 MPM_REQ X
0x03 |3 TP_REQ X
0x04 |4 PTF_REQ X
0xDB |219 MID_HW_CTRL_IN 0x01 1 VCTCXO X
0x02 |2 ON_OFF_SIG_CONFIG X
0xDC | 220 MID_CW_CONTROLLER_REQ 0x01 1 CONFIG X
0x02 |2 EVENT_REG X
0x03 |3 COMMAND_SCAN X
0x04 (4 CUSTOM_MON_CONFIG X
0x05 |5 FFT_NOTCH_SETUP X
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MID MID Definition Sub ID | Sub ID | Definition OSP |SSB 2 3
(hex) | (dec) (hex) [ (dec)
0xDD | 221 MID_TCXO_LEARNING_IN 0x00 (O OUTPUT_REQUEST X
0x01 1 CLOCK_MODEL_DATA_BASE X
0x02 |2 TEMPERATURE_TABLE X
0x03 |3 TEST_MODE_CONTROL X
0x04 (4 Not Used X
0x05 |5 Not Used X
0x06 |6 Not Used X
0x07 |7 Not Used X
0x08 (8 Not Used X
0x09 (9 Not Used X
Ox0A |10 Not Used X
oxoB |11 Not Used X
0x0C |12 Not Used X
OxDE | 222 X
OxDF | 223 X
OxEOQ |224 MID_Peek_Poke_Command X
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MID MID Definition Sub ID | Sub ID | Definition OSP |SSB 2 3

(hex) | (dec) (hex) [ (dec)

OxE1 | 225 MID_SiRFOutput 0x06 |6 STATISTICS X

0x07 |7 Statistics with Aiding X

OxE2 | 226 MID_UI_LOG

OxE3 | 227 MID_NL_MeasResi

OxE4 | 228 MID_SiRFInternal

OxE5 |229 MID_SysInfo X

OxE6 | 230 MID_SysInfoOut X

OxE7 | 231 MID_UserDebugMessage X
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MID MID Definition Sub ID | Sub ID | Definition OSP |SSB 2 3

(hex) | (dec) (hex) [ (dec)

OxE8 | 232 MID_EE_INPUT 0x01 1 SSB_EE_SEA_PROVIDE_EPH
0x02 |2 SSB_EE_POLL_STATE
0x10 |16 SSB_EE_FILE_DOWNLOAD X
0x11 17 SSB_EE_QUERY_AGE X
0x12 |18 SSB_EE_FILE_PART X
0x13 |19 SSB_EE_DOWNLOAD_TCP X
0x14 |20 SSB_EE_SET_EPHEMERIS X
0x15 |21 SSB_EE_FILE_STATUS X
0x16 |22 ECLM Start Download X
0x17 |23 ECLM File Size X
0x18 |24 ECLM Packet Data X
0x19 |25 Get EE Age X
Ox1A |26 Get SGEE Age X
ox1B |27 ECLM Host File Content X
0x1C |28 ECLM Host ACK/NACK X
0x1D |29 ECLM Get NVM Header X
OxFD | 253 EE_STORAGE_CONTROL X
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MID MID Definition Sub ID | Sub ID | Definition OSP |SSB 2 3
(hex) | (dec) (hex) [ (dec)
MID_EE_INPUT (Continued) OxFE | 254 SSB_EE_DISABLE_EE_SECS X

OxFF | 255 SSB_EE_DEBUG X
OxE9 |233 MID_SetRFParams 0x01 1 SET_GRF3iPLUS_IF_BANDWIDTH X

0x02 |2 SET_GRF3iPLUS_POWER_MODE X

O0x0A |10 POLL_GRF3iPLUS_IF_BANDWIDTH X

oxoB |11 POLL_GRF3iPLUS_POWER_MODE X

0xA5 |165 SET_GRF3iPLUS_IF_TESTPOINT_PARA

M

0xAG6 | 166 SET_GRF3iPLUS_AGC_MODE

OXFE | 254 OUTPUT_GRF3iPLUS_POWER_MODE X

OxFF | 255 OUTPUT_GRF3iPLUS_IF_BANDWIDTH X
OxEA |234 MID_SensorControl 0x01 1 SENSOR_CONFIG X

0x02 |2 SENSOR_SWITCH X
OxEB | 235 X
OxEC | 236 X
OxED | 237 X
OxEE |238 X
OxEF ]239 X
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MID MID Definition Sub ID | Sub ID | Definition OSP |SSB 2 3
(hex) | (dec) (hex) [ (dec)

OxFO | 240 X
OxF1 | 241 X
OxF2 | 242 X
OxF3 | 243 X
OxF4 | 244 MID_BufferFull X
OxF5 | 245 MID_ParityError X
OxF6 | 246 MID_RcvFullError X
OxF7 | 247 MID_RcvOverrunError X
OxF8 248 MID_FrameError X
OxF9 | 249 MID_Breakinterrupt X
OxFA 250 MID_BufferTerminated X
OxFB | 251 MID_TransportDataErr X
OxFC | 252 MID_CheckSumError X
OxFD |253 MID_LengthError X
OxFE |254 MID_MessageTypeError X
OxFF | 255 MID_ASCIIData X

Table 4.1: OSP Message Access
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4.2 Mapping between Al3 Messages and OSP Messages

Unsolicited SLC EE Integrity Warning

Replaced by the existing SSB message:
“Extended Ephemeris Integrity — Message
ID 56 (Sub ID 2)”

Al3 OosP Input or Output
Al3 Request Position Request I
Set lonospheric Model I
Set Satellite Ephemeris and Clock I
Corrections
Set Almanac Assist Data I
Set Acquisition Assistance Data I
Set Real-Time Integrity I
Deleted ICD_REV_NUM, ALM_REQ_FLAG,
IONO_FLAG
Move NEW_ENHANCE_TYPE to
“Hardware Configuration Response”
message
Don’t support coarse location method
anymore, deleted
COARSE_POS_REF_LAT and
COARSE_POS_REF_LON
Al3 Response Position Response (0]
Measurement Response (0]
Deleted fields from SUBALM_FLAG to
SUBALM_TOA
Deleted fields from CP_VALID_FLAG to
PR_ERR_TH
ACK/NACK Message ACK/NACK/Error Notification I and O
SLC/CP Message
ACK.NACK
SLC Ephemeris Status Request Ephemeris Status Request I
Unsolicited SLC Ephemeris Status Ephemeris Status Response (0]
Response
Solicited SLC Ephemeris Status Response
Ephemeris Status Response
Poll Almanac Request Almanac Request I
Poll Almanac Response Almanac Response (0]

CS-129291-TCP8

© SiRF Technology, Inc., a CSR plc company 2009-2010

This material is subject to SiRF's non-disclosure agreement.

Page 61 of 506

JuswiNo0(] |0JJU0D) 89BJIBJU| |000)01d 18X00S dUQ



csr

OSP Message Maeeings

AI3 OosP Input or Output
Unsolicited SLC EE Clock Bias Adjustment | Replaced by the existing SSB message: “EE | |
Provide Synthesized Ephemeris Clock Bias
Adjustment Message — Message ID 56 (Sub
ID 4)”
CP Send Auxiliary Set UTC Model
NAV Message Set GPS TOW Assist I
Set Auxiliary Navigation Model Parameters | |
Aiding Request Message Deleted since RRC/RRLP doesn’t provide
NAV subframe aiding
NAV Subframe 1_2_3 Aiding Response NAV Subframe 1_2_3 Aiding Response
Message Message
NAV Subframe 4_5 Aiding Response NAV Subframe 4_5 Aiding Response
Message Message
Broadcast Ephemeris Request Message Broadcast Ephemeris Request I
Broadcast Ephemeris Response Message | Broadcast Ephemeris Response (0]
Table 4.2: Mapping between A13 Messages and OSP Messages
4.3 Mapping between F Messages and OSP Messages
F OsP Input or Output
Session Open Request Session Open Request I
Session Open Notification Session Open Notification (0]
Error Notification Replaced by “ACK/NACK/Error Notification”
message
SLC Status SLC Status o
Session Closing Request Session Closing Request I
Session Closing Notification Session Closing Notification (0]
Hardware Configuration Request Hardware Configuration Request (0]
Hardware Configuration Response Hardware Configuration Response I
Time Transfer Request Time Transfer Request (0]
Time Transfer Response Time Transfer Response I
Frequency Transfer Request Frequency Transfer Request (0]
Frequency Transfer Response Frequency Transfer Response I
Approximate MS Position Request Approximate MS Position Request (0]
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F OosP Input or Output

Approximate MS Position Response Approximate MS Position Response I

Time_Frequency_Approximate Position Time_Frequency_Approximate_Position I

Status Request Status Request

Time_Frequency_Approximate Position Time_Frequency_Approximate_Posit ion (0]

Status Response Status Response

Push Aiding Availability Push Aiding Availability I

ACK/NACK for Push Aiding Availability ACK/NACK for Push Aiding Availability (0]

Wireless Power Request Deleted since we have not implemented this
feature

Wireless Power Response Deleted since we have not implemented this
feature

Reject Reject (0]

Reset GPS Command Replaced by the existing “Initialize Data
Source — Message ID 128" message

Software Version Request Software Version Request I

Software Version Response Software Version Response (0]

Set APM “Power Mode Request” Msg ID 218 I
subsumes

Ack APM “Power Mode Response” Msg ID 90 (0]
subsumes

Serial Port Setting Request Serial Port Setting Request I

Serial Port Setting Response Serial Port Setting Response (0]

Channel Open Request Deleted since there is no logical channel
anymore

Channel Open Response Deleted since there is no logical channel
anymore

Channel Close Request Deleted since there is no logical channel
anymore

Channel Close Response Deleted since there is no logical channel
anymore

Channel Priority Request Deleted since there is no logical channel
anymore

Channel Priority Response Deleted since there is no logical channel
anymore

Priority Query Deleted since there is no logical channel
anymore
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F OosP Input or Output
Priority Response Deleted since there is no logical channel

anymore
Channel Load Query Channel Load Query I
Channel Load Response Channel Load Response (0]
Tx Blanking Request Tx Blanking Request I
Tx Blanking Response Tx Blanking Response (0]
Test Mode Configuration Request Test Mode Configuration Request I
Test Mode Configuration Response Test Mode Configuration Response (0]
ICD Version Request Delqted since we cannottrace Al3 and F ICD

version anymore
ICD Version Response Delgted since we cannot trace Al3 and F ICD

version anymore

Table 4.3: Mapping between F Messages and OSP Messages
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5 Input Message Definitions
5.1 Poll GRF3i+ Normal/Low Power Mode - Message ID 233, Sub ID 11

This message allows user to poll whether the GRF3i+ is currently in normal or low power mode. The SubMsgID for
this message is fixed to 0x0B.

Table Table 5.1 contains the input values for the following example:
Sub Message ID = 0x0B
Example:

= AQA20002 - Start Sequence and Payload Length (2 bytes)
= E90B - Payload
" (QO0F4BO0B3 - Message Checksum and End Sequence

Name Bytes Binary (Hex) Unit Description
Scale Example
Message ID 1U E9 Decimal 233
Sub Message | 1U 0B 0B: Poll GRF3i+ IF power mode
ID
Table 5.1: Poll GRF3i+ Normal/Low Power Mode - Message ID 233, Sub ID 11
Note:

This message would be acknowledged to indicate SUCCESS/FAILURE.

SUCCESS: would be acknowledged with “Ack: MID_GRF3iPlusParams” using Command Acknowledgment —
SSB Message ID 11.

FAILURE: would be acknowledged with “Rejected: MID_GRF3iPlusParams” using Command Negative
Acknowledgment — SSB Message ID 12.

A corresponding output message (Message ID: 233 with SubMsgID OxFE) with parameters status would also
be sent as a response to this query message.
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5.2 SiRFDRIive Input Messages - Message IDs 45 and 172
5.21 TrkADCOdoGPIO - Message ID 45, 0x2D

MID Number: 0x2D
MID Name: MID_TrkADCOdoGPIO
MID Purpose: Input Tracker to NAV — ADC/ODOMETER DATA

Table 5.2: TrkADCOdoGPIO - Message ID 45, 0x2D
Message Length: 111 bytes @ 1Hz or 12 bytes @ 10Hz
Rate: 111 bytes @ 1Hz or 12 bytes @ 10Hz
Binary Message Definition:

This message is sent at a rate of 1Hz (default) or 10Hz whenever it is enabled by the control words in the Track
Reset message on the GSP2t. Both ADC channels are sampled in a roundrobin fashion at 50Hz whose raw
measurements are then averaged every 100mSeconds in the tracker interrupt along with the current odometer
counter value and GPIO states. The GSP2t Rev D on-chip ADC is a 14-bit successive approximation two channel
ADC outputting signed 16-bit values from —12000 to 28000.

The GSP2eLP with DR option currently only has one ADC input that is sampled at 50Hz and whose raw
measurements are then averaged every 100mSeconds in the tracker interrupt along with the current odometer
counter and GPIO state. The DR option is a Maxim MAX1240 12-bit ADC on a daughter-board installed on the SDKL.
The 12-bit resolution provides unsigned values from 0 to 4095.

On the GSP2t, this message can be transmitted in 1Hz mode or 10Hz mode. On the GSP2eLP, this message is
only transmitted in 1Hz mode. In 1Hz mode, there are 10 data measurements blocks in one single message. In 10Hz
mode, there is a single data measurement per message.
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Byte # Field Data Type Bytes Units Range Res
1 Message ID | UINT8 1 n/a 0x2D n/a
2+ (n- currentTime@ | UINT32 4 ms 0-429496729 | n/a
1)*110) ) 5
6 + (n- Gyro adc UINT16 Or 2 n/a 0 to 4095 n/a
1)*11() Avg® INT16 (GSP2eLP w/

DR option) Or

-12000 to

28000

(GSP2t)
8 + (n- adc3Avg® UINT16 Or 2 n/a 0 (GSP2eLP (n/a
1)*11(M INT16 w/ DR option)

Or -12000 to

28000

(GSP2t)
10 + (n- odoCount®® | UINT16 2 n/a 0 to 65535 n/a
1)*11(1
12 + (n- gpioStat(® UINT8 1 Bit Map bit0O-if=1: |n/a
1)*11(1) Reverse “ON”

bits 1to 7

Reserved

Table 5.3: TrkADCOdoGPIO Message

(™ n corresponds to either 1 or 1-10 depending on whether the message comes out a 10Hz (10 messages 1 data set) or 1Hz (1 message 10
data sets)

() Tracker Time, millisecond counts

(3) Averaged measurement from Gyro input. On the GSP2t, this is the ADC[2] input, on the GSP2eLP, this is the Maxim ADC input
4) On a GSP2eLP system, there is currently only one ADC input so this field is always 0.

(5) Odometer counter measurement at the most recent 100mSec tracker interrupt. This field will rollover to 0 after 65535

(6) GPIO input states at the most recent 100mSec tracker interrupt
API:

#define NUM_OF DR RAW 10

typedef struct

{
UINT32 currentTime;
UINT1l6 adc2Avg;
UINT1l6 adc3Avg;
UINT1l6 odoCount;
UINT8 gpioStat;

} tADCOdometer;

typedef struct

{

struct

tADCOdometer ADCOdometer [NUM OF DR RAW] ;
} DrRaw;
} tDrRawData, *tDrRawDataPtr;
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5.2.2  SetDrNavlinit - Message ID 172 (OxAC), Sub ID 1 (0x01)

MSG ID:

MID Number: OxAC

MID Name: MID_DrIn

SID Number: 0x01

SID Name: SID_SetDrNavlnit

SID Purpose: DR NAV Initialization Input Message

Table 5.4: SetDrNavInit - Message ID 172 (0xAC), Sub ID 1 (0x01)
Message Length: 28 bytes
Rate: Input

© SiRF Technology, Inc., a CSR plc company 2009-2010
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Byte # Field Data Type Bytes Units Range Res
1 Message ID UINT8 1 n/a 0xAC n/a
2 Sub-ID UINTS8 1 n/a 0x01 n/a
3-6 Latitude INT32 4 deg -90 to 90 107
7-10 Longitude INT32 4 deg -180 to 180 107
11-14 Altitude (from INT32 4 meters -2000 to 100000.0 0.01
Ellipsoid)

15-16 Heading (True) UINT16 2 deg 0 to 360 0.01
17-20 Clock Offset INT32 4 Hz 25000 to 146000 n/a
21-24 Time Of Week UINT32 4 secs 0 to 604800.00 0.001
25-26 Week Number UINT16 2 n/a 0to 1023 n/a
27 Number of Channels | UINT8 1 n/a 1-12 n/a
28 Reset Configuration | UINT8 1 BitMap Bit 0: Data valid flag (set warm/hot start) | n/a

Bit 1: Clear ephemeris (set warm start)

Bit 2: Clear memory (set cold start)

Bit 3: Factory reset

Bit 4: Enable raw track data

Bit 5: Enable debug data for SiRF binary

Bit 6: reserved

Bit 7: reserved

Table 5.5: SetDrNavlinit Message
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API:

typedef struct
INT32 Lat;
INT32 Lon;
INT32 Alt;
UINT1l6 HA4;

INT32 clkOffset;
UINT32 timeOfWeek;
UINT16 weekno;
UINT8 chnlCnt;
UINT8 resetCfg;

} MI DR NAV INIT;
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5.2.3 SetDrNavMode - Message ID 172 (0xAC), Sub ID 2 (0x02)

MID Number: OxAC

MID Name: MID_DrlIn

SID Number: 0x02

SID Name: SID_SetDrNavMode

SID Purpose: DR NAV Mode Control Input Message

Table 5.6: SetDrNavMode - Message ID 172 (OxAC), Sub ID 2 (0x02)

Message Length: 4 bytes
Rate: Input

CS-129291-TCP8
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Byte # Field Data Type Bytes Units Range Res
1 Message ID UINT8 1 n/a 0xAC n/a
2 Sub-ID UINTS8 1 n/a 0x02 n/a
3 DR NAV Mode UINT8 1 Bit Map Bit settings are exclusive n/a
Control Bit 0: 1 = GPS Nav Only
Bit 1: 1 =DR Nav Ok (with Stored or Default
Calibration)
Bit 2: 1 = DR Nav Ok with Current GPS
calibration
Bit 3: 1 = DR NAV Only
Bits 4-7 Reserved
4 Reserved UINTS8 1 n/a undefined n/a
Table 5.7: SetDrNavMode Message
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API:
typedef struct

{

UINT8 Mode;

INT8 Reserved;

} MI DR NAV MODE;

CS-129291-TCP8
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5.24  SetGyrFactCal - Message ID 172 (0xAC), Sub ID 3 (0x013)

MID Number: OxAC

MID Name: MID_DrlIn

SID Number: 0x03

SIDName: SID_SetGyrFactCal

SIDPurpose: Gyro Factory Calibration Control Input Message

Table 5.8: SetGyrFactCal - Message ID 172 (0xAC), Sub ID 3 (0x013)
Message Length: 4 bytes

Rate: Input
Byte # Field Data Type Bytes Units Range Res
1 Message ID | UINT8 1 n/a O0xAC n/a
2 Sub-ID UINT8 1 n/a 0x03 n/a
3 Gyro Factory | Bit Map 1 n/a Bit 0 = 1: Start Gyro Bias | n/a
Calibration calibration
Control(") Bit 1 = 1: Start Gyro Scale
Factor calibration(®
4 Reserved UINT8 1 n/a undefined n/a

Table 5.9: SetGyrFactCal Message

(™ The bit map of the Field variable controls the gyro factory calibration stages. The Gyro Factory Calibration procedure calls for the Gyro Bias
Calibration to be done first while the gyro is stationary, and the Gyro Scale Factor Calibration to be done next while the gyro rotates smoothly
through 360 degrees.

() The individual bits are referenced by their offset from the start of the bit map, starting with offset 0 for the LSB of the Least Significant byte.
API:
typedef struct

UINT8 Cal;
UINT8 Reserved;
} MI_GYR_FACT CAL;
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5.2.5 SetDrSensParam - Message ID 172 (0xAC), Sub ID 4 (0x04)

MID Number: OxAC

MID Name: MID_DrlIn

SID Number: 0x04

SID Name: SID_SetDrSensParam

SID Purpose: DR Sensor’s Parameters Input Message

Table 5.10: SetDrSensParam - Message ID 172 (OXAC), Sub ID 4 (0x04)
Message Length: 7 bytes

Rate: Input
Byte # Field Data Type Bytes Units Range Res
1 Message ID UINT8 1 n/a 0xAC n/a
2 Sub-ID UINT8 1 n/a 0x04 n/a
3 Baseline UINT8 1 ticks/m 1to 255 1
Speed Scale (default:4)
Factor
4-5 Baseline Gyro | UINT16 2 zero rate 2.0t0 3.0 0.0001
Bias Volts (default:2.5)
6-7 Baseline Gyro | UINT16 2 mV / (deg/ 1to 65 0.001
Scale Factor sec) (default: 22)
Table 5.11: SetDrSensParam Message
API:

typedef struct
UINT8 BaseSsf;
UINT16 BaseGb;
UINT16 BaseGsf;

} MI DR SENS PARAM;
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5.2.6 PollDrValid - Message ID 172 (OxAC), Sub ID 5 (0x05)

MSG ID:

MID Number: OxAC

MID Name: MID_DrIn

SID Number: 0x05

SID Name: SID_PollDrValid

SID Purpose: Request Dr Valid to be outputted

Table 5.12: PollDrValid - Message ID 172 (0xAC), Sub ID 5 (0x05)
Message Length: 10 bytes
Rate: Input
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Byte # Field Data Type Bytes Units Range Res
1 Message ID UINT8 1 n/a 0xAC n/a
2 Sub-ID UINTS8 1 n/a 0x05 n/a
3-6 Data Valid UINT32 4 BitMap Bit 0: 1= invalid position n/a

Bit 1: 1= invalid position error

Bit 2: 1= invalid heading

Bit 3: 1= invalid heading error

Bit 4: 1= invalid speed scale factor

Bit 5: 1= invalid speed scale factor error
Bit 6: 1= invalid gyro bias

Bit 7: 1= invalid gyro bias error

Bit 8: 1= invalid gyro scale factor

Bit 9: 1= invalid gyro scale factor error

Bit 10: 1= invalid baseline speed scale
factor

Bit 11: 1= invalid baseline gyro bias
Bit 12: 1= invalid baseline gyro scale factor
Bit 13 - 31: reserved

7-10 Reserved UINT32 4 n/a undefined n/a

Table 5.13: PollIDrValid Message
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API:
typedef struct
UINT32 Valid;
UINT32 Reserved;
} MI DR VALID;
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5.2.7 PollGyrFactCal - Message ID 172 (OxAC), Sub ID 6 (0x06)

Number: OxAC

Name: MID_DrlIn

Number: 0x06

Name: SID_PollGyrFactCal

Purpose: Request gyro calibration data to be outputted

Table 5.14: PollGyrFactCal - Message ID 172 (0xAC), Sub ID 6 (0x06)
Message Length: 4 bytes

Rate: Input
Byte # Field Data Type Bytes Units Range Res
1 Message ID | UINT8 1 n/a O0xAC n/a
2 Sub-ID UINT8 1 n/a 0x06 n/a
3 Calibration | UINT8 1 bitmap Bit 0: 1 = start gyro bias n/a
calibration
Bit 1: 1 = start gyro scale
factor calibration
4 Reserved UINT8 1 n/a undefined n/a
Table 5.15: PoliGyrFactCal Message
API:

typedef struct
UINT8 Cal;
UINT8 Reserved;

} MI_GYR FACT CAL;
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5.2.8 PolIDrSensParam - Message ID 172 (0xAC), Sub ID 7 (0x07)

MID Number: OxAC

MID Name: MID_DrlIn

SID Number: 0x07

SID Name: SID_PollIDrSensParam

SID Purpose: Request gyro & odo scale factors be outputted

Table 5.16: PollDrSensParam - Message ID 172 (0xAC), Sub ID 7 (0x07)
Message Length: 7 bytes
Rate: Input

Binary Message Definition:

Byte # Field Data Type Bytes Units Range Res

1 Message ID UINT8 1 n/a 0xAC n/a

2 Sub-ID UINT8 1 n/a 0x07 n/a

3 Baseline UINT8 1 ticks/m 1to 255 1
Speed Scale (default:4)
Factor

4-5 Baseline Gyro | UNIT16 2 zero rate 2.0t0 3.0 0.0001
Bias Volts (default: 2.5)

6-7 Baseline Gyro | UINT16 2 mV / (deg/ 1to 65 0.001
Scale Factor sec) (default: 22)

Table 5.17: PolIDrSensParam Message
API:
typedef struct

{
UINT8 BaseSsf;
UINT16 BaseGb;
UINT16 BaseGsf;
} MI DR SENS PARAM;
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5.2.9 InputCarBusData - Message ID 172 (0xAC), Sub ID 9 (0x09)

MID Number: OxAC

MID Name: MID_DrlIn

SID Number: 0x09

SID Name: SID_InputCarBusData

SID Purpose: Input Car Bus Data to NAV

Table 5.18: InputCarBusData - Message ID 172 (0xAC), Sub ID 9 (0x09)
Message Length: 22 to 182 bytes
Rate: Input
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Byte # Field Data Type Bytes Units Range Res

1 Message ID UINT8 1 n/a 0xAC n/a

2 Sub-ID UINTS8 1 n/a 0x09 n/a

3 Sensor Data Type UINT8 1 N/A 0-127 N/A
(SDT) : Gyro, Speed Data, and Reverse

: 4 Wheel Pulses, and Reverse

: 4 Wheel Speed, and Reverse

: 4 Wheel Angular Speed, and Reverse

: Gyro, Speed Data, NO Reverse

: 4 Wheel Pulses, NO Reverse

: 4 Wheel Speed, NO Reverse

: 4 Wheel Angular Speed, NO Reverse
9: Gyro, Speed Data, Reverse, Steering
Wheel Angle, Longitudinal Acceleration,
Lateral Acceleration

10: Yaw Rate Gyro, Downward
Acceleration (Z), Longitudinal Acceleration
(X), Lateral Acceleration (Y)

10-127: Reserved

O N O WN -

4 Number of Valid data | UINT8 1 N/A 0-11 N/A
sets

5 Reverse Bit Map N/A | UINT16 2 N/A Bit-wise indication of REVERSE status N/A
for SDT =10 corresponding to each sensor data set, i.e.
bit 0 corresponds to the first data set, bit 1
corresponds to the second data set, etc.
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Byte # Field Data Type Bytes Units Range Res
7+(N- 1)* 16() Valid Sensor UINT8 1 N/A Valid/Not Valid indication for each one of | N/A
Indication the 4 possible sensor inputs in a individual
data set; when a particular bit is setto 1 the
corresponding data is Valid, when the bitis
set to 0 the corresponding data is NOT
valid. Bit O corresponds to Data Set Time
Tag Bit 1 corresponds to Odometer Speed
Bit 2 corresponds to Data 1 Bit 3
corresponds to Data 2 Bit 4 corresponds to
Data 3 Bit 5 corresponds to Data 4 Bits 6-7 :
Reserved
8+(N- 1)* 16(1) Data Set Time Tag | UINT32 4 msec 0-4294967295 1
12+ (N- 1)*16(") Odometer Speed UINT16 2 m/sec 0to 100 0.01
(also known as VSS)
N/A for SDT =10
14+(N- 1)* 16(1) Data 1 (Depends on | INT16 2 (Depends on (SDT)) | (Depends on (SDT)) (Depends on (SDT))

SDT)

SDT =1,5, 9,10: Deg/sec -120 to 120 0.01
Gyro Rate
SDT = 2, 6: Right N/A 4000 1
Front Wheel Pulses
SDT = 3, 7: Right m/sec 0to 100 0.01
Front Wheel Speed
SDT =4, 8: Right rad/sec -327.67 to 327.67 0.01
Front Wheel Angular
Speed
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Byte # Field Data Type Bytes Units Range Res
16+(N- 1)* 16(1) Data 2 (Depends on | INT16 2 (Depends on (SDT)) | (Depends on (SDT)) (Depends on (SDT))

SDT)

SDT =1: N/A N/A N/A N/A
SDT =2, 6: Left Front N/A 4000 1
Wheel Pulses
SDT =3, 7: Left Front m/sec 0to 100 0.01
Wheel Speed
SDT =4, 8: Left Front rad/sec -327.67 to 327.67 0.01
Wheel Angular
Speed
SDT = 9: Steering deg -720 to 720 0.05
Wheel Angle
SDT =10: m/sec? -151t0 15 0.001
Downwards
Acceleration
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Byte # Field Data Type Bytes Units Range Res
18+(N- 1)* 16(1) Data 3 (Depends on | INT16 2 (Depends on (SDT)) | (Depends on (SDT)) (Depends on (SDT))

SDT)

SDT = 1: N/A

SDT = 2, 6: Right
Rear Wheel Pulses

SDT = 3, 7: Right
Rear Wheel Speed

SDT =4, 8: Right
Rear Wheel Speed

SDT =
9,10:Longitudinal
Acceleration

N/A N/A N/A
N/A 4000 1
m/sec 0to 100 0.01
rad/sec -327.67 to 327.67 0.01
m/sec? -15t0 15 0.001

CS-129291-TCP8
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Byte # Field Data Type Bytes Units Range Res
20+(N- 1)* 16(1 Data 4 (Depends on | INT16 2 (Depends on (SDT)) | (Depends on (SDT)) (Depends on (SDT))
SDT)
SDT =1: N/A N/A N/A N/A
SDT =2, 6: Left Rear N/A 4000 1
Wheel Pulses
SDT =3, 7: Left Rear m/sec 0to 100 0.01
Wheel Speed
SDT =4, 8: Left Rear rad/sec -327.67 to 327.67 0.01
Wheel Speed
SDT =9,10: Lateral m/sec? -15to 15 0.001
Acceleration
22+(N- 1)* 16(1) Reserved UINT8 1 N/A N/A N/A
Table 5.19: InputCarBusData Message
(M N indicates the number of valid data sets in the message
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API:

typedef struct

{

UINTS
UINT32
UINT16
INT16
INT16
INT16
INT16
UINTS8

ValidSensorIndication;
DataSetTimeTag;
OdometerSpeed;

Datal;

Data2;

Data3;

Data4;

Reserved;

} tCarSensorData;

typedef struct

{

UINTS
UINTS
UINT16

SensorDataType;
NumValidDataSets;
ReverseBitMap;

tCarSensorData CarSensorDatallll];
} tCarBusData;
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5.2.10 CarBusEnabled - Message ID 172 (0xAC), Sub ID 10 (0x0A)

Number: OxAC

Name: MID_DrlIn

Number: O0x0A

Name: SID_CarBusEnabled

Purpose: Indicates Car Bus is enabled and ready for function

Table 5.20: CarBusEnabled - Message ID 172 (OxAC), Sub ID 10 (0x0A)
Message Length: 6 bytes

Rate: Input
Byte # Field Data Type Bytes Units Range Res
1 Message ID UINT8 1 n/a 0xAC n/a
2 Sub-ID UINT8 1 n/a 0x0A n/a
3-6 Mode(") UINT8 4 n/a undefined n/a
Table 5.21: CarBusEnabled Message
() For future use.
API:
typedef struct
{
UINT32 Mode;
} MI_DR_CAR BUS_ ENABLED;
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5.2.11 CarBusDisabled - Message ID 172 (0xAC), Sub ID 11 (0x0B)

MID Number: OxAC
MID Name: MID_DrlIn
SID Number: 0x0B
SID Name: SID_CarBusDisabled
SID Purpose: Indicates Car Bus is not enabled and not ready for function
Table 5.22: CarBusDisabled - Message ID 172 (0xAC), Sub ID 11 (0x0B)
Message Length: 6 bytes
Rate: Input
Byte # Field Data Type Bytes Units Range Res
1 Message ID UINT8 1 n/a 0xAC n/a
2 Sub-ID UINT8 1 n/a 0x0B n/a
3-6 Mode(" UINT32 4 n/a undefined n/a
Table 5.23: CarBusDisabled Message
() For future use.
API:
typedef struct
{
UINT32 Mode;
} MI_DR_CAR BUS DISABLED;
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5.2.12 SetGenericSensorParam - Message ID 172 (0xAC), Sub ID 12 (0x0C)

MID Number: OxAC

MID Name: MID_DrlIn

SID Number: 0x0C

SID Name: SID_SetGenericSensorParam

SID Purpose: DR set Sensor’s Parameters Input Message

Table 5.24: SetGenericSensorParam - Message ID 172 (0xAC), Sub ID 12 (0x0C)

Message Length: 30 bytes
Rate: Input

CS-129291-TCP8
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Byte # Field Data Type Bytes Units Range Res
1 Message ID UINT8 1 n/a 0xAC n/a
2 Sub-ID UINT8 1 n/a 0x0C n/a
3 Sensors[0].SensorType UINT8 1 N/A GYRO_SENSOR = 0x1 N/A
ACCELERATION_SENSOR = 0x2
4-5 Sensors[0].ZeroRateVolts UINT16 2 volts 0to 5.0M 0.0001
6-7 Sensors[0].MilliVoltsPer UINT16 2 millivolts | 0 to 10002 0.0001
8-9 Sensors[0].ReferenceVoltage UINT16 2 volts 0to 5.0 0.0001
10 Sensors[1].SensorType UINT8 1 N/A GYRO_SENSOR = 0x1 N/A
ACCELERATION_SENSOR = 0x2
11-12 Sensors[1].ZeroRateVolts UINT16 2 volts 0to 5.0 0.0001
13-14 Sensors[1].MilliVoltsPer UINT16 2 millivolts | 0 to 1000 0.0001
15-16 Sensors[1].ReferenceVoltage UINT16 2 volts 0to 5.0 0.0001
17 Sensors[2].SensorType UINT8 1 N/A GYRO_SENSOR = 0x1 N/A
ACCELERATION_SENSOR = 0x2
18-19 Sensors[2].ZeroRateVolts UINT16 2 volts 0to 5.0 0.0001

CS-129291-TCP8
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Byte # Field Data Type Bytes Units Range Res
20-21 Sensors[2].MilliVoltsPer UINT16 2 millivolts | 0 to 1000 0.0001
22-23 Sensors[2].ReferenceVoltage UINT16 2 volts 0to 5.0 0.0001
24 Sensors[3].SensorType UINT8 1 N/A GYRO_SENSOR = 0x1 N/A
ACCELERATION_SENSOR = 0x2
25-26 Sensors[3].ZeroRateVolts UINT16 2 volts 0to 5.0 0.0001
27 - 28 Sensors[3].MilliVoltsPer UINT16 2 millivolts | 0 to 1000 0.0001
29-30 Sensors[3].ReferenceVoltage UINT16 2 volts 0to 5.0 0.0001
Table 5.25: SetGenericSensorParam Message

() To restore ROM defaults for ALL sensors enter the value Oxdeadabba here. You must still include the remainder of the message but these values will be ignored.

() For gyro this is millivolts per degree per second. For the acceleration sensor it is millivolts per metre per second * 2
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API:
typedef struct

{

UINT8 SensorType;
UINT32 ZeroRateVolts;
UINT32 MilliVoltsPer;
UINT32 ReferenceVoltage;

}MI SensorDescriptionType;
typedef struct
{

MI_ SensorDescriptionType Sensors[MAX NUMBER OF SENSORS] ;

} MI_DR SENS_ PARAM;

© SiRF Technology, Inc., a CSR plc company 2009-2010
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5.2.13 PollGenericSensorParam - Message ID 172 (0OxAC), Sub ID 13 (0x0D)

MID Number: OxAC

MID Name: MID_DrlIn

SID Number: 0x0D

SID Name: SID_PollGenericSensorParam

SID Purpose: Request sensor scale factors be outputted

Table 5.26: PollGenericSensorParam - Message ID 172 (OXAC), Sub ID 13 (0x0D)

Message Length: 30 bytes
Rate: Input

CS-129291-TCP8
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Byte # Field Data Type Bytes Units Range Res
1 Message ID UINT8 1 N/A 0xAC N/A
2 Sub-ID UINT8 1 N/A 0x0D N/A
3 Sensors[0].SensorType UINT8 1 N/A GYRO_SENSOR = 0x1 N/A
ACCELERATION_SENSOR = 0x2
4-5 Sensors[0].ZeroRateVolts UINT16 2 volts 0to 5.0 0.0001
6-7 Sensors[0].MilliVoltsPer UINT16 2 millivolts 0 to 1000 0.0001
8-9 Sensors[0].ReferenceVoltage UINT16 2 volts 0to 5.0 0.0001
10 Sensors[1].SensorType UINT8 1 N/A GYRO_SENSOR = 0x1 N/A
ACCELERATION_SENSOR = 0x2
11-12 Sensors[1].ZeroRateVolts UINT16 2 volts 0to 5.0 0.0001
13-14 Sensors[1].MilliVoltsPer UINT16 2 millivolts 0 to 1000 0.0001
15-16 Sensors[1].ReferenceVoltage UINT16 2 volts 0to 5.0 0.0001
17 Sensors[2].SensorType UINT8 1 N/A GYRO_SENSOR = 0x1 N/A

ACCELERATION_SENSOR = 0x2

18-19 Sensors[2].ZeroRateVolts UINT16 2 volts 0to 5.0 0.0001

© SiRF Technology, Inc., a CSR plc company 2009-2010
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Byte # Field Data Type Bytes Units Range Res
20-21 Sensors[2].MilliVoltsPer UINT16 2 millivolts 0 to 1000 0.0001
22 -23 Sensors[2].ReferenceVoltage UINT16 2 volts 0to 5.0 0.0001
24 Sensors[3].SensorType UINT8 1 N/A GYRO_SENSOR = 0x1 N/A
ACCELERATION_SENSOR = 0x2
25 -26 Sensors[3].ZeroRateVolts UINT16 2 volts 0to 5.0 0.0001
27 -28 Sensors[3].MilliVoltsPer UINT16 2 millivolts 0 to 1000 0.0001
29 -30 Sensors[3].ReferenceVoltage UINT16 2 volts 0to 5.0 0.0001

Table 5.27: PollGenericSensorParam Message
() To restore ROM defaults for ALL sensors enter the value Oxdeadabba here. You must still include the remainder of the message but these values will be ignored.

() For gyro this is millivolts per degree per second. For the acceleration sensor it is millivolts per metre per second * 2
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API:

#define MAX NUMBER_OF_ SENSORS 0x4
typedef struct

{

UINT8 SensorType;
UINT32 ZeroRateVolts;
UINT32 MilliVoltsPer
UINT32 ReferenceVoltage;

}MI SensorDescriptionType;

typedef struct

{

MI_ SensorDescriptionType Sensors[MAX NUMBER_ OF SENSORS] ;

} MI_DR SENS_ PARAM;

© SiRF Technology, Inc., a CSR plc company 2009-2010
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5.2.14 InputMMFData - Message ID 172 (OxAC), Sub ID 80 (0x50)

MID Number: OxAC

MID Name: MID_DrlIn

SID Number: 0x50

SID Name: SID_InputMMFData

SID Purpose: Input MMF data into Nav

Table 5.28: InputMMFData - Message ID 172 (0xAC), Sub ID 80 (0x50)

Message Length: 86 bytes
Rate: Input at 1Hz

CS-129291-TCP8
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Byte # Field Data Type Bytes Units Range Res
1 Message ID UINT8 1 n/a 0xAC n/a
2 Sub-ID UINT8 1 n/a 0x50 n/a
3-6 RefGpsTow UINT32 4 sec 0 to 604800.00 0.001
7 NumValidDataSets(") UINT8 1 n/a Oto3 n/a
8 UseDataBitMap UINT8 1 n/a Bit 0 is LSB n/a

Bit O :

1 = Position must be updated if bit 3 = 1

0 = Position may be updated if bit 3 = 1

Bit 1:

1 = Heading must be updated if bit 4 = 1

0 = Heading may be updated if bit 4 = 1

Bit 2:

1 = Altitude must be updated if bit 5 = 1

0 = Altitude may be updated if bit 5 = 1

Bit 3:

1 = Position provided is valid

0 = Position provided is NOT valid

Bit 4:

1 = Heading provided is valid

0 = Heading provided is NOT valid

Bit 5:

1 = Altitude provided is valid

0 = Altitude provided is NOT valid

Bit 6 to 7: Reserved.
9-12 Latitude[0] INT32 4 deg -90 to 90 1e-7f
13-16 Longitude[0] INT32 4 deg -180 to 180 1e-7f
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Byte # Field Data Type Bytes Units Range Res
17-20 HorPosUncert[0] UINT32 4 metres 0 to Oxffffffff 0.01
21-24 Altitude[0] INT32 4 metre -2000 to 120000 0.1
25-28 VerPosUncert[0] UINT32 4 metre 122000 0.1
29-30 Heading[0] UINT16 2 deg 0 to 360 0.01
31-32 HeadingUncert[0] UINT16 2 deg 0to 180 0.01
33-34 Reserved|[0] UINT16 2 n/a undefined n/a
35-38 Latitude[1] INT32 4 deg -90 to 90 1e-7f
39-42 Longitude[1] INT32 4 deg -180 to 180 1e-7f
43-46 HorPosUncert[1] UINT32 4 metres 0 to Oxffffffff 0.01
47-50 Altitude[1] INT32 4 metre -2000 to 120000 0.1
51-54 VerPosUncert[1] UINT32 4 metre 122000 0.1
55-56 Heading[1] UINT16 2 deg 0 to 360 0.01
57-58 HeadingUncert[1] UINT16 2 deg 0to 180 0.01
59-60 Reserved[1] UINT16 2 n/a undefined n/a
61-64 Latitude[2] INT32 4 deg -90 to 90 1e-7f
65-68 Longitude[2] INT32 4 deg -180 to 180 1e-7f

CS-129291-TCP8
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Byte # Field Data Type Bytes Units Range Res
69-72 HorPosUncert[2] UINT32 4 metres 0 to Oxffffffff 0.01
73-76 Altitude[2] INT32 4 metre -2000 to 120000 0.1
77-80 VerPosUncert[2] UINT32 4 metre 122000 0.1
81-82 Heading[2] UINT16 2 deg 0 to 360 0.01
83-84 HeadingUncert[2] UINT16 2 deg 0to 180 0.01
85-86 Reserved|[2] UINT16 2 n/a undefined n/a

Table 5.29: InputMMFData Message

() Current implementation considers one and only one MMF packet.
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API:

typedef struct

{

FLOAT32
FLOAT32
FLOAT32
FLOAT32
FLOAT32
FLOAT32
FLOAT32
UINT16

Latitude;
Longitude;
HorPosUncert;
Altitude;
VerPosUncert;
Heading;
HeadingUncert;

Reserved;

} tMapFeedbackData2NAV;

typedef struct

{

UINT32
FLOAT32
UINT16
UINT16

MeasurementTime;
RefGpsTow;

NumValidDataSets;
UseDataBitMap;

tMapFeedbackData2NAV MMFData [3] ;
} tMapMatchedData2NAV;

CS-129291-TCP8
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5.2.15 SetMMFMode - Message ID 172 (0xAC), Sub ID 81 (0x51)
Note:
This is defined but not used by MMF.

MID Number: 0xAC

MID Name: MID_DrlIn

SID Number: 0x51

SID Name: SID_SetMMFMode

SID Purpose: Enable or disable MMF feedback processing within NAV

Table 5.30: SetMMFMode - Message ID 172 (0xAC), Sub ID 81 (0x51)
Message Length: 3 bytes

Rate: Input
Byte # Field Data Type Bytes Units Range Res
1 Message ID | UINT8 1 n/a 0xAC n/a
2 Sub-ID UINT8 1 n/a 0x51 n/a
Table 5.31: SetMMFMode Message
API:

typedef struct

{
FLOAT32 Latitude;
FLOAT32 Longitude;
FLOAT32 HorPosUncert;
FLOAT32 Altitude;
FLOAT32 VerPosUncert;
FLOAT32 Heading;
FLOAT32 HeadingUncert;
UINT16 Reserved;

} tMapFeedbackData2NAV;

typedef struct
{
UINT32 MeasurementTime;
FLOAT32 RefGpsTow;
UINT1l6 NumValidDataSets;
UINT16 UseDataBitMap;
tMapFeedbackData2NAV MMFData [3];
} tMapMatchedData2NAV;
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5.3 Advanced Power Management — Message ID 53

Implements Advanced Power Management (APM). APM allows power savings while ensuring that the quality of the
solution is maintained when signal levels drop. APM does not engage until all information is received.

Example:

The following example sets the receiver to operate in APM mode with 0 cycles before sleep (continuous operation),
20 seconds between fixes, 50% duty cycle, a time between fixes priority and no preference for accuracy.

®  AOQ0A2000C - Start Sequence and Payload Length (12 bytes)

® 3501001400030700000A0100 - Payload

®  (QO05FBOB3 - Message Checksum and End Sequence

Name Bytes Binary (Hex) Unit Description
Scale Example
Message ID 1 35 Decimal 53
APM Enabled | 1 01 1 =True, 0 = False
Number Fixes | 1 00 Number of requested APM

cycles. Range 0 to 255(1)

Time 1 1 14 sec Requested time between fixes.
Between Range 0 to 255

Fixes

Spare Byte 1 | 1 00 Reserved

Maximum 1 03 Maximum requested horizontal
Horizontal error (See Table 5.33)

Error

© SiRF Technology, Inc., a CSR plc company 2009-2010
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Name Bytes Binary (Hex) Unit Description
Scale Example
Maximum 1 07 Maximum requested vertical
Vertical Error error (See Table 5.33)
Maximum 1 1 00 sec Maximum response time. Not
Response currently used.
Time
Time Acc 1 00 0x00 = No priority
Priority 0x01 = Response Time Max
has higher priority
0x02 = Horizontal Error Max
has higher priority. Not
currently used.
Power Duty 1 5 0A % Power duty cycle, defined as
Cycle the time in full power to total
operation time. 1->20; duty
cycle (%) is this value *5(3)
Time Duty 1 01 Time/power duty cycle priority.
Cycle 0x01 = Time between two
consecutive fixes has priority
0x02 = Power duty cycle has
higher priority. Bits 2..7
reserved for expansion.
Spare Byte 2 | 1 00 Reserved

Table 5.32: Advanced Power Management — Message ID 53
() A value of zero indicates that continuous APM cycles are requested.
@ Itis bound from 10 t0180 s

() If a duty cycle of 0 is entered, it is rejected as out of range. If a duty cycle value of 20 is entered, the APM module is disabled and continuous
power operation is resumed.

Value Position Error
0x00 <1 meter
0x01 < 5 meter
0x02 <10 meter
0x03 < 20 meter
0x04 <40 meter
0x05 < 80 meter
0x06 <160 meter
0x07 No Maximum
0x08 - OxFF Reserved

Table 5.33: Horizontal/Vertical Error

© SiRF Technology, Inc., a CSR plc company 2009-2010
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54 Initialize Data Source — Message ID 128
Causes the receiver to restart. Optionally, it can provide position, clock drift and time data to initialize the receiver.
Note:
Some software versions do not support use of the initializing data.
Table 6.269 contains the input values for the following example:

Command a Warm Start with the following initialization data: ECEF XYZ (-2686727 m, -4304282 m, 3851642 m),
Clock Offset (75,000 Hz), Time of Week (86,400 sec), Week Number (924), and Channels (12). Raw track data
enabled, Debug data enabled.

Example:

®  AO0A20019 - Start Sequence and Payload Length (25 bytes, or 26 bytes for GSD4e and later)
®  8O0FFD700F9FFBE5266003AC57A000124F80083D600039C0C33 - Payload
®  0A91BOB3 - Message Checksum and End Sequence

Name Bytes Binary (Hex) Unit Description
Scale Example

Message ID 1U 80 Decimal 128

ECEF X 48 FFD700F9 | meters

ECEF Y 4S8 FFBE5266 meters

ECEF Z 48 003AC57A | meters

Clock Drift 48 000124F8 |Hz

Time of Week | 4 U *100 0083D600 |sec

Week 2U 51F Extended week number (0 - no

Number limit)

Channels 1U ocC Range 1 to 12

Reset 1D 33 See Table 5.35

Configuration

Bit Map

Table 5.34: Initialize Data Source — Message ID 128
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Bit Description
0 Data valid flag: 1 = Use data in ECEF X, Y, Z, Clock

Offset, Time of Week and Week number to initialize the
receiver; 0 = Ignore data fields

1 Clear Ephemeris from memory: blocks Snap or Hot Start
from occurring

2 Clear all history (except clock drift) from memory: blocks
Snap, Hot, and Warm Starts

3 Factory Reset: Clears all GPS memory including clock
drift. Also clears almanac stored in flash memory(")

4 Enable Nav Lib data (YES = 1, NO = 0)
5 Enable debug data (YES =1, NO = 0)
6 Factory reset including Xo model® and clearing CW

controller config settings®

7 Perform full system reset during “non-factory” system
resets.

Table 5.35: Reset Configuration Bits

() During a factory reset, if Bit 3= 1 and Bit 7 = 0, it requests a factory reset without clearing the almanac stored in flash memory. If Bit 3=1 and
Bit 7=1, it requests a factory reset and clears the almanac stored in flash memory.

() If Nav Lib data are enabled, the resulting messages are enabled: Clock Status (Message ID 7), 50BPS (Message ID 8), Raw DGPS (Message
ID 17), NL Measurement Data (Message ID 28), DGPS Data (Message ID 29), SV State Data (Message ID 30), and NL Initialized Data
(Message ID 31). All messages sent at 1 Hz. If SiRFDemo is used to enable Nav Lib data, the bit rate is automatically set to 57600 by
SiRFDemo.

() Reset of Xo model supported starting from SiRFstarlV.

() Clearing CW controller config settings is supported starting from the second product build release of GSD4t , and including all GSD4e
product builds.

5.5  Switch To NMEA Protocol — Message ID 129

Switches a serial port from binary to NMEA protocol and sets message output rates and bit rate on the port.

The scope of this message and the rules for overriding other settings of these values that may have already been
stored are described in Section 7.18.

Table 5.36 contains the input values for the following example:

Request the following NMEA data at 9600 bits per second:

GGA -ON at 1 sec, GLL - OFF, GSA - ON at 1sec,

GSV -ON at 5 sec, RMC - ON at 1sec, VTG-OFF, MSS - OFF, ZDA-OFF.
Example:

®  AO0A20018- Start Sequence and Payload Length (24 bytes)
= 810201010001010105010101000100010001000100012580 - Payload
®  (013ABOB3 - Message Checksum and End Sequence

© SiRF Technology, Inc., a CSR plc company 2009-2010
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Name Bytes Example Unit Description

Message ID 1U 0x81 Decimal 129

Mode 1U 0x02 See Table 5.37

GGA Message(V |1 U 0x01 sec Refer to the NMEA Protocol
Reference Manualfor format

Checksum(@ 1U 0x01 Send checksum with GGA message

GLL Message 1U 0x00 sec Refer to the NMEA Protocol
Reference Manual for format

Checksum 1U 0x01

GSA Message 1U 0x01 sec Refer to the NMEA Protoco/
Reference Manual for format

Checksum 1U 0x01

GSV Message 1U 0x05 sec Refer to the NMEA Protocol/
Reference Manualfor format

Checksum 1U 0x01

RMC Message 1U 0x01 sec Refer to the NMEA Protocol
Reference Manual for format

Checksum 1U 0x01

VTG Message 1U 0x00 sec Refer to the NMEA Protoco/
Reference Manual for format

Checksum 1U 0x01

MSS Message 1U 0x00 sec Output rate for MSS message

Checksum 1U 0x01

EPE Message® | 1U 0x00

© SiRF Technology, Inc., a CSR plc company 2009-2010
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Name Bytes Example Unit Description
Checksum(®) 1U 0x00
ZDA Message 1U 0x00 sec Refer to the NMEA Protocol
Reference Manualfor format
Checksum 1U 0x01
Unused Field® | 1U 0x00
Unused Field® | 1U 0x00
Bit Rate® 2U 0x2580 1200, 2400, 4800, 9600, 19200,
38400 and 57600

Table 5.36: Switch to NMEA Protocol - Message ID 129

(™ A value of 0x00 implies not to send the message. Otherwise, data is sent at 1 message every X seconds requested (e.g., to request a
message to be sent every 5 seconds, request the message using a value of 0x05). The maximum rate is 1/255 sec.

() A value of 0x00 implies the checksum is not transmitted with the message (not recommended). A value of 0x01 has a checksum calculated
and transmitted as part of the message (recommended).

() In SiRFNavlll software, this field is reserved for SiRF's proprietary $PSRFEPE message. Otherwise it is unused.
() These fields are available if additional messages have been implemented in the NMEA protocol.

(5) Bit Rate changes are not supported in SiRFNavlll software.

Value Meaning

0 Enable NMEA debug messages

1 Disable NMEA debug messages

2 Do not change last-set value for NMEA debug
messages

Table 5.37: Mode Values

In TricklePower mode, the user specifies the update rate. When switching to NMEA protocol, the message update
rate is also required. The resulting update rate is the product of the TricklePower update rate and the NMEA update
rate (e.g., TricklePower update rate = 2 seconds, NMEA update rate = 5 seconds, the resulting update rate is every
10 seconds (2 X 5 = 10)).

Note:

To return to the SiRF Binary protocol, send a SiRF NMEA message to revert to SiRF binary mode (Refer to the
SIRF NMEA Reference Manualfor more information).

5.6 Set Almanac — Message ID 130

Enables the user to upload an almanac file to the receiver.
Note:

Some software versions do not support this command.
Example:

® AO0A20381 - Start Sequence and Payload Length (897 bytes)
LI 12 & S . — Payload
= xxxxBOB3 - Message checksum and end sequence

© SiRF Technology, Inc., a CSR plc company 2009-2010
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Name Bytes Binary (Hex) Unit Description
Scale Example
Message ID |1U 82 Decimal 130
Almanac[44 |2 S 00 Reserved
8]

Table 5.38: Set Alimanac - Message ID 130

The almanac data is stored in the code as a 448-element array of INT16 values. These elements are partitioned as
a 32 x 14 two-dimensional array where the row represents the satellite ID minus 1 and the column represents the
number of INT16 values associated with this satellite. The data is actually packed and the exact format of this
representation and packing method can be extracted from the ICD-GPS-200 document. The ICD-GPS-200
document describes the data format of each GPS navigation subframe and is available on the web at http:/
www.arinc.com.

5.7 Handle Formatted Dump Data — Message ID 131

Requests the output of formatted data from anywhere within the receiver’'s memory map. It is designed to support
software development and can handle complex data types up to an array of structures. Message ID 10 Error 255 is
sent in response to this message.

Note:
The buffer size limit is 912 bytes.

Table 5.39 contains the input values for the following example. This example shows how to output an array of
elements. Each element structure appears as follows:

Typedef structure // structure size = 9 bytes
{
UINT8 Element 1
UINT1l6 Element 2
UINT8 Element 3
UINT8 Element 4
UINT32 Element 5
} tmy struct
tmy struc my struct [3]

Example:

®  AOA2002B - Start Sequence and Payload Length (variable)

® 83036000105005010201010448656C6C6F0025326420253264202532642025326420 25313

"  (02E316C660000 - Payload
®  (0867B0B3 - Message Checksum and End Sequence
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Name Bytes Binary (Hex) Unit Description
Example
Message ID 1U 83 Decimal 131
Elements 1U 03 Number of elements in array to
dump (minimum 1)
Data address 48 60000150 Address of the data to be dumped
Members 1U 05 Number of items in the structure to
be dumped
Member Size Elements S 0102010104 bytes List of element sizes in the structure.
See Table 5.40 for definition of
member size (total of 5 for this
example)
Header string length+1 S | “Hello”0 String to print out before data dump
(total of 8 bytes in this example)
Format stringlength+1S | “%2d %2d %2d Format string for one line of output
%2d %10.11f"0 (total of 26 bytes in this example)
with 0 termination
Trailer stringlength+1S | 00 Not used

Table 5.40 defines the values associated with the member size data type.

Table 5.39: Handle Formatted Dump Data — Message ID 131

Data Type

Value for Member Size (Bytes)

char, INT8, UINT8

1

short int, INT16, UINT16, SINT16, BOOL16 2
long int, float, INT32, UINT32, SINT32, BOOL32, 4
FLOAT32

long long, double INT64, DOUBLEG4 8

Table 5.40: Member Size Data Type
5.8 Poll Software Version — Message ID 132

Requests the output of the software version string. Message ID 6 is sent in response.
Table 5.41 contains the input values for the following example:

Poll the software version

Example:

=  AQA20002 - Start Sequence and Payload Length (2 bytes)
= 8400 - Payload
®  (0084BOB3 - Message Checksum and End Sequence

© SiRF Technology, Inc., a CSR plc company 2009-2010

CS-129291-TCP8 This material is subject to SiRF's non-disclosure agreement.

Page 111 of 506

JusWwNo0(] |0JJU0D) 82BJIBJU| |000)01d 18X00S dUQ



csr

Input Message Definitions
Name Bytes Binary (Hex) Unit Description
Scale Example
Message ID 1U 84 Decimal 132
Control 1U 00 Not used

Table 5.41: Poll Software Version - Message ID 132

5.9 Software Version Request - Message ID 132

MID (Hex)

0x84

MID (Dec)

132

Message Name in Code

MID_PolISWVersion

Table 5.42: Software Version Request - Message ID 132

Field Bytes Scale Factor Unit
Message ID U1
Control U1

Table 5.43: Software Version Request Message

The Control field has a value of 0 and it is not used. The only purpose of it is backward compatibility with the SSB
Poll Software Version message.

5.10 DGPS Source — Message ID 133

Allows the user to select the source for Differential GPS (DGPS) corrections. The default source is external RTCM
SC-104 data on the secondary serial port. Options available are:

External RTCM SC-104 Data (on any serial port prior to SiRFstarlll, but not supported in SiRFstarlll and in later
product lines)

Satellite Based Augmentation System (SBAS) — subject to SBAS satellite availability
Internal DGPS beacon receiver (supported only on specific GPS receiver hardware)
Example 1: Set the DGPS source to External RTCM SC-104 Data

=  AQA200007 - Start Sequence and Payload Length (7 bytes)
=  85020000000000 - Payload
®  0087BOB3 - Checksum and End Sequence

© SiRF Technology, Inc., a CSR plc company 2009-2010
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Name Bytes Scale Hex Unit Decimal Description
Message ID |1 U 85 133 Message identification
DGPS 1U 02 2 See Table 5.46
Source
Internal 4 U 00000000 0 Not used
Beacon
Frequency
Internal 1U 0 0 Not used
Beacon Bit
Rate
Table 5.44: DGPS Source — Message ID 133, Example 1

Example 2: Set the DGPS source to Internal DGPS Beacon Receiver
Search Frequency 310000, Bit Rate 200

=  AQA200007 - Start Sequence and Payload Length (7 bytes)

® 85030004BAF0C802 - Payload

®  02FEBOB3 - Checksum and End Sequence
Name Bytes Scale Hex Unit Decimal Description
Message ID |1 U 85 133 Message Identification
DGPS 1U 03 3 See Table 5.46
Source
Internal 4 U 0004BAF0 |Hz 310000 See Note 1
Beacon
Frequency
Internal 1U cs BPS 200 See Note 2
Beacon Bit
Rate

Table 5.45: DGPS Source — Message ID 133, Example 2

Note:

Beacon frequency valid range is 283500 to 325000 Hz. A value of zero indicates the Beacon should be set to
automatically scan all valid frequencies.

Bit rates can be 25, 50, 100 or 200 BPS. A value of zero indicates the Beacon should be set to automatically

scan all bit rates.

CS-129291-TCP8
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Value DGPS Source Description

0 None DGPS corrections are not used
(even if available)

1 SBAS Uses SBAS satellite (subject to
availability)

2 External RTCM Data External RTCM input source (e.g.,
Coast Guard Beacon)

3 Internal DGPS Beacon Receiver Internal DGPS beacon receiver

4 User Software Corrections provided using a
module interface routine in a custom
user application

Table 5.46: DGPS Source Selections

5.11 Set Binary Serial Port — Message ID 134

Sets the serial port values that are used whenever the binary protocol is activated on a port. It also sets the current
values for the port currently using the binary protocol. The values that can be adjusted are: Bit rate, parity, data bits

per character and stop bit length.

Table 5.47 contains the input values for the following example:

Set Binary serial port to 9600,n,8,1.

Example:

=  AQA20009 - Start Sequence and Payload Length (9 bytes)

=  860000258008010000 - Payload
" (0134BOB3 - Message Checksum and End Sequence

Name Bytes Binary (Hex) Unit Description
Scale Example
Message ID 1U 86 Decimal 134
Bit Rate 4U 00002580 1200, 2400, 4800, 9600,
19200, 38400, 57600, 115200
Data Bits 1U 08 8
Stop Bit 1U 01 1 =1 stop bit
Parity 1U 00 None =0, Odd =1, Even =2
Pad 1U 00 Reserved

5.12 Set Protocol — Message ID 135

Switches the protocol to another protocol. For most software, the default protocol is SiRF binary. For SiRFstarlll

software, refer to tCtrl_ProtocolEnum in ctrl_sif.h.

Table 5.48 contains the input values for the following example:

Set protocol to NMEA

Table 5.47: Set Main Serial Port — Message ID 134

CS-129291-TCP8
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Example:
= AQA20002 - Start Sequence and Payload Length (2 bytes)
= 8702 - Payload
®  0089BOB3 - Message checksum and end sequence.
Name Bytes Binary (Hex) Unit Description
Scale Example
Message ID 1U 87 Decimal 135
Protocol(") 1U 02 Null =0
SiRF Binary = 1
NMEA =2
ASCII =3
RTCM =4
USER1 =5 (note1)
SiRFLoc = 6
Statistic =7

Table 5.48: Set Protocol - Message ID 135

(1) Use caution when switching to User1 protocol. Use it only when User1 protocol supports switching back to SiRF Binary protocol.
Note:

In any system only some of these protocols are present. Switching to a protocol that is not implemented may
cause unpredictable results.

5.13 Mode Control — Message ID 136

Sets up the navigation operations. It controls use of fewer than 4 satellites, and enables or disables the track
smoothing filter. Using fewer than 4 satellites results in what is commonly called a 2-D fix. 4 or more satellites allow
a 3-D fix.

Table 5.49 contains the input values for the following example:

Alt Constraining = Yes, Degraded Mode = clock then direction
Altitude = 0, Alt Hold Mode = Auto, Alt Source = Last Computed,
Degraded Time Out = 5, DR Time Out = 2, Track Smoothing = Yes
Example:

®  AOA2000E - Start Sequence and Payload Length
= 8800000100000000000000050201 - Payload
®  (0091BOB3 - Message Checksum and End Sequence

Name Bytes Binary (Hex) Unit Description
Scale Example
Message ID 1U 88 Decimal 136
Reserved 2U 0000 Reserved
Degraded 1U 01 Controls use of 2-SV and 1-SV
Mode(" solutions. See Table 5.50.
Position Calc |1 U 01 xxxx xxx0 ABP® OFF
Mode(® xxxx xxx1 ABP ON
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Name Bytes Binary (Hex) Unit Description
Scale Example

Reserved 1U 00 Reserved

Altitude 28 0000 meters User specified altitude, range
-1,000 to 10,000

Alt Hold Mode | 1 U 00 Controls use of 3-SV solution.
See Table 5.51.

Alt Hold 1U 00 0 = Use last computed altitude

Source 1 = Use user-input altitude

Reserved 1U 00 Reserved

Degraded 1U 05 sec 0 = disable degraded mode, 1

Time Out to 120 seconds degraded mode
time limit

DR Time Out |1U 02 sec 0 =disable dead reckoning, 1to
120 seconds dead reckoning
mode time limit

Measurement | 1 U 00000011 Xxxxxxx0 = disable track

and Track smoothing

Smoothing xxxxxxx1 = enable track
smoothing
xxxxxx0x = use raw
measurements
xxxxxx1x®) = use smooth
measurements

Table 5.49: Mode Control — Message ID 136

() Degraded Mode is not supported in GSW3.2.5 and later. This field should be set to 4 in these software versions.

(2) The Position Calc Mode field follows the Degraded Mode field immediately. It is supported only for the GSD4e product and beyond. When
this field is not used and set to zero, no ABP feature is supported and the solution is calculated as if ABS OFF was set.

() ABP - Aimanac Based Positioning. When ABP is enabled and no sufficient ephemerides data is available to calculate a QoP compliant
solution, a coarse solution should be provided where the position is calculated based on one or more of the SVs having their states derived
from almanac parameters as opposed to ephemerides. ABP solutions are provided in messages 41 and 69 and the use of ABP in calculating
the position is appropriately flagged in the message as described in the sections of this document for Message ID 41 and 69.

() This option is only supported for the GSD4e and later.
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Byte Value Description

0 Allow 1-SV navigation, freeze direction for 2-SV fix, then
freeze clock drift for 1-SV fix

1 Allow 1-SV navigation, freeze clock drift for 2-SV fix,
then freeze direction for 1-SV fix

2 Allow 2-SV navigation, freeze direction. Does not allow
1-SV solution.

3 Allow 2-SV navigation, freeze clock drift. Does not allow
1-SV solution.

4 Do not allow Degraded Modes (2-SV and 1-SV
navigation)

Table 5.50: Degraded Mode
Note:

Degraded mode is not supported in GSW3.2.5 and later. Set this field to 4 in these software versions.

Byte Value Description

0 Automatically determine best available altitude to use

1 Always use user-input altitude

2 Do not use altitude hold — Forces all fixes to be 3-D fixes

Table 5.51: Altitude Hold Mode

5.14 DOP Mask Control — Message ID 137

Dilution of Precision (DOP) is a measure of how the geometry of the satellites affects the current solution’s accuracy.
This message provides a method to restrict use of solutions when the DOP is too high. When the DOP mask is
enabled, solutions with a DOP higher than the set limit is marked invalid.

Table 5.52 contains the input values for the following example:

Auto PDOP/HDOP, GDOP = 8 (default), PDOP = 8, HDOP = 8

Example:

®  AQA20005 - Start Sequence and Payload Length (5 bytes)
® 8900080808 - Payload
=  (00A1BOB3 - Message checksum and end sequence

CS-129291-TCP8
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Name Bytes Binary (Hex) Unit Descriptio | tSIRF_MSG_SSB_SET_DOP_MO
n DE
Scale Example Structure | Data Type
Member
Message |1U 89 Decimal
ID 137
DOP 1U 00 See Table | mode tSIRF_UINT8
Selection 5.53
GDOP 1U 08 Range 1 gdop_th tSIRF_UINT8
Value to 50
PDOP 1U 08 Range 1 pdop_th tSIRF_UINTS8
Value to 50
HDOP 1U 08 Range 1 hdop_th tSIRF_UINT8
Value to 50
Table 5.52: DOP Mask Control — Message ID 137
Byte Value Description
0 Auto: PDOP for 3-D fix; HDOP for 2-D fix
1 PDOP
2 HDOP
3 GDOP
4 Do Not Use

Table 5.53: DOP Selection
5.15 DGPS Control — Message ID 138

Enables users to control how the receiver uses differential GPS (DGPS) corrections.
Table 5.54 contains the input values for the following example:

Set DGPS to exclusive with a time out of 30 seconds.

Example:

= AQA20003 - Start Sequence and payload length (3 bytes)
" B8AO0l11E - Payload
®  (QO0A9BOB3 - Message checksum and end sequence
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Name Bytes Binary (Hex) Unit Description
Scale Example
Message ID 1U 8A Decimal 138
DGPS 1U 01 See Table 5.55
Selection
DGPS Time |[1U 1E sec Range 0 to 255
Out
Table 5.54: DGPS Control — Message ID 138
Byte Value Description
0 Auto = Use corrections when available
1 Exclusive = Include in navigation solution only SVs with
corrections
2 Never Use = Ignore corrections
Table 5.55: DGPS Selection
Note:

DGPS Timeout interpretation varies with DGPS correction source. For an internal beacon receiver or RTCM
SC-104 external source, a value of 0 means infinite timeout (use corrections until another one is available). A
value of 1 to 255 means use the corrections for a maximum of this many seconds. For DGPS corrections from
an SBAS source, the timeout value is ignored unless Message ID 170, Flag bit 0 is set to 1 (User Timeout). If
Message ID 170 specifies User Timeout, a value of 1 to 255 here means that SBAS corrections can be used
for the number of seconds specified. A value of 0 means to use the timeout specified in the SBAS satellite
message (usually 18 seconds).

5.16 Elevation Mask — Message ID 139

Elevation mask is an angle above the horizon. Unless a satellite’s elevation is greater than the mask, it is not used
in navigation solutions. This message permits the receiver to avoid using the low-elevation-angle satellites most
likely to have multipath problems.

Table 5.56 contains the input values for the following example:
Set Navigation Mask to 15.5 degrees (Tracking Mask is defaulted to 5 degrees).
Example:

®  AQA20005 - Start Sequence and payload length (5 bytes)
=  8B0032009B - Payload
®  0158BO0B3 - Message checksum and end sequence
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Name Bytes Binary (Hex) Unit Description

Scale Example
Message ID 1U 8B Decimal 139
Tracking 28 *10 0032 degrees Not implemented
Mask
Navigation 28 *10 009B degrees Range -20.0 to 90.0
Mask

Table 5.56: Elevation Mask — Message ID 139

Note:

A satellite with an elevation angle that is below the specified navigation mask angle is not used in the navigation
solution.

5.17 Power Mask — Message ID 140

The power mask is a limit on which satellites are used in navigation solutions. Satellites with signals lower than the
mask are not used.

Table 5.57 contains the input values for the following example:
Navigation mask to 33 dB-Hz (tracking default value of 28)
Example:

®  AO0A20003 - Start sequence and payload length (3 bytes)
=  8Cl1lC21 - Payload
®  (Q0C9BOB3 - Message checksum and end sequence

Name Bytes Binary (Hex) Unit Description
Scale Example

Message ID 1U 8C Decimal 140

Tracking 1U 1c dBHz Not implemented

Mask

Navigation 1U 21 dBHz Range 20() to 50

Mask

Table 5.57: Power Mask — Message ID 140
(™ The range for GSW3 and GSWLT3 is 12 to 50.

Note:

Satellites with received signal strength below the specified navigation mask signal level are used in the
navigation solution.

5.18 Static Navigation — Message ID 143

Allows the user to enable or disable static navigation to the receiver.
Example:

=  AO0A20002 - Start sequence and payload length (2 bytes)
= 8F01 - Payload
®  0090BO0OB3 — Message checksum and end sequence

© SiRF Technology, Inc., a CSR plc company 2009-2010
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Name Bytes Binary (Hex) Unit Description

Scale Example
Message ID 1U 8F Decimal 143
Static 1U 01 1 = enable
Navigation 0 = disable
Flag

Table 5.58: Static Navigation - Message ID 143

Note:

Static navigation is a position filter for use with motor vehicle applications. When the vehicle’s speed falls below
a threshold, the position and heading are frozen, and speed is set to zero. This condition continues until the
computed speed rises above 1.2 times the threshold, or until the computed position is at least a set distance
from the frozen place. The threshold speed and set distance may vary with software versions.

5.19 Poll Clock Status — Message ID 144

Causes the receiver to report the most recently computed clock status. The resulting clock status is reported in
Message ID 7.

Table 5.59 contains the input values for the following example:
Poll the clock status.
Example:

= AQA20002 - Start sequence and payload length (2 bytes)
® 9000 - Payload
® (0090BOB3 - Message checksum and end sequence

Name Bytes Binary (Hex) Unit Description
Scale Example
Message ID 1U 90 Decimal 144
Control 1U 00 Not used
Table 5.59: Clock Status - Message ID 144
Note:

Returned message is Message ID 7. See Section 6.7.

5.20 Set DGPS Serial Port — Message ID 145

Sets the serial port settings associated with the RTCM SC-104 protocol. If the RTCM SC-104 protocol is currently
assigned to a port, it also changes that port’s settings. The values entered are stored in battery-backed RAM (called
NVRAM in this document) and are used whenever the RTCM protocol is assigned to a port. The settings control:

Serial bit rate
Parity

Bits per character
Stop bit length

Table 5.60 contains the input values for the following example:
Set DGPS Serial port to 9600,n,8,1.

Example:

© SiRF Technology, Inc., a CSR plc company 2009-2010
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®  AO0A20009 - Start sequence and payload length (9 bytes)

= 910000258008010000 - Payload

®  (013FBOB3 - Message checksum and end sequence
Name Bytes Binary (Hex) Unit Description

Scale Example
Message ID 1U 91 Decimal 145
Bit Rate 4U 00002580 1200, 2400, 4800, 9600,
19200, 38400, 57600, 115200

Data Bits 1U 08 8,7
Stop Bit 1U 01 0,1
Parity 1U 00 None =0, Odd =1, Even =2
Pad 1U 00 Reserved

Table 5.60: Set DGPS Serial Port - Message ID 145
Note:

Setting the DGPS serial port using Message ID 145 affects COM-B only regardless of the port being used to
communicate with the evaluation receiver.

5.21 Poll Almanac - Message ID 146

Causes the most recently stored almanacs to be reported by the receiver. Alimanacs are reported in Message ID
14, with a total of 32 messages being sent in response.

Note:

Some software versions do not support this command.
Table 5.61 contains the input values for the following example:
Poll for the almanac.

Example:

=  AQA20002 - Start Sequence and payload length (2 bytes)
® 9200 - Payload
=  0092BO0B3 - Message checksum and end sequence

Name Bytes Binary (Hex) Unit Description
Scale Example

Message ID 1U 92 Decimal 146

Control 1U 00 Not used

Table 5.61: Poll Aimanac - Message ID 146
Note:

Returned message is Message ID 14. See Almanac Data — Message ID 74.
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5.22 Poll Ephemeris - Message ID 147

Causes the receiver to respond with the ephemeris of the requested satellite. The ephemeris is sent using Message
ID 15. It can also request all ephemerides, resulting in as many Message 15s as there are ephemerides currently
stored in the receiver.

Note:

Some software versions do not support this command.
Table 5.62 contains the input values for the following example:
Poll for Ephemeris Data for all satellites.

Example:

®  AO0A20003 - Start sequence and payload length (3 bytes)
® 930000 - Payload
®  0092BO0B3 - Message checksum and end sequence

Name Bytes Binary (Hex) Unit Description
Scale Example

Message ID 1U 93 Decimal 147

Sv ID() 1U 00 Range 0 to 32

Control 1U 00 Not used

Table 5.62: Poll Ephemeris - Message ID 147

(™ A value of zero requests all available ephemeris records. This results in a maximum of twelve output messages. A value of 1 through 32
requests only the ephemeris of that SV.

Note:

Returned message is Message ID 15. See Ephemeris Data (Response fo Poll) — Message ID 15.
5.23 Flash Update - Message ID 148

Allows the user to command the receiver to enter internal boot mode without setting the hardware bootstrap
configuration input. Internal boot mode allows the user to reflash the embedded code in the receiver.

Note:

Itis highly recommended that all hardware designs provide access to the hardware bootstrap configuration input
pin(s) in the event of a failed flash upload.

Example:

=  AQA20001 - Start sequence and payload length (1 byte)
= 94 - Payload
®  0094BO0B3 - Message checksum and end sequence

Name Bytes Binary (Hex) Unit Description

Scale Example

Message ID 1U 94 Decimal 148

Table 5.63: Flash Update - Message ID 148
Note:

Some software versions do not support this command
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5.24 Set Ephemeris - Message ID 149
Enables the user to upload an ephemeris file to the receiver.
Example:
® AOA2005B - Start Sequence and Payload Length (91 bytes)
= 95....... - Payload
" xxxxB0OB3 - Message Checksum and End Sequence
Name Bytes Binary (Hex) Unit Description
Scale Example
Message ID 1U 95 Decimal 149
Ephemeris 2U 00 Reserved
Data [45]

Table 5.64: Set Ephemeris - Message ID 149

The ephemeris data for each satellite is stored as a two dimensional array of [3][15] UNIT16 elements. The row
represents three separate sub-frames. See Ephemeris Data (Response to Poll) - Message /D 15 for a detailed
description of this data format.

Note:

Some software versions do not support this command.

5.25 Switch Operating Modes — Message ID 150

This command sets the receiver into production test or normal operating mode.

Table Table 5.65 contains the input values for the following example. This version of message 150 is supported by
all prior to GSD3tw.

Sets the receiver to track SV ID 6 on all channels and to collect test mode performance statistics for 30 seconds.
Example:

=  AO0A20007 - Start Sequence and Payload Length
® 961E510006001E - Payload
®  0129B0OB3 - Message Checksum and End Sequence

Name Bytes Binary (Hex) Unit Description
Scale Example

Message ID 1 96 .Decimal 150

Mode 2 1E55 0 = Normal,
IE51 = Testmode1,
IE52 = Testmode2,
IE53 = Testmode3,
IE54 = Testmode4

SVID 2 0006 Satellite to track

Period 2 001E Seconds Duration of track

Table 5.65: Switch Operating Modes — Message ID 150 (all software options prior to GSD3tw)
Table 5.66 lists the input values for the following example:

Sets the receiver to track SV ID 6 on all channels and to collect test mode performance statistics for 30 seconds.
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Example:

= AQA20007 - Start Sequence and Payload Length (7 bytes)
" 961E510006001E — Payload
®  0129B0OB3 - Message Checksum and End Sequence

Test mode 5:
Example:

® AO0A2000D - Start Sequence and Payload Length (13 bytes)
® 961E550001601E001400140014 - Payload
®  (01C4BOB3 - Message Checksum and End Sequence

© SiRF Technology, Inc., a CSR plc company 2009-2010
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Name Bytes Binary (Hex) Unit Description

Scale Example

Message ID 1 96 Decimal 150

Mode 2 1E55 0 = normal,

IE51 = Testmode
1,

IE52 = Testmode
2,

IE53 = Testmode
3,

IE54 = Testmode
4,

IE5S5 = Testmode
5

SVID 2 0006 Satellite to track

Period 2 001E Seconds Duration of track.
Minimum
duration for track
in testmode 5
shall be at least
15 seconds.
Recommended
value 20
seconds.

The following fields are only required for testmode 5

Testmode4 2 0014 Seconds Testmode 4
Period period. Minimum
recommended
period at least 10
seconds

Testmode4 max |2 0014 Seconds Maximum
Period duration of
testmode 4.
maximum
recommended
value = 60
seconds.

Attenuation 2 0014 Seconds Dead time
Period allowed for signal
to drop.
maximum
recommended
value = 20
seconds.

Table 5.66: Switch Operating Modes — Message ID 150 (LT SLC version 3.3 or later)
Table 5.67 lists the input values for the following example:
Sets the receiver to track SV ID 6 on all channels and to collect test mode performance statistics for 30 seconds.

Example:
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®  AO0A20008 - Start Sequence and Payload Length (8 bytes)
® 961E510006001E00 — Payload
®  0129BOB3 - Message Checksum and End Sequence

Name Bytes Binary (Hex) Unit

Scale Example

Description

Message ID 1 96

.Decimal 150

Mode 2 1E51

0 = normal,

IE51 = Testmode
1,

IE52 = Testmode
2,

IE53 = Testmode
3,

IE54 = Testmode
4,

IE55 = Testmode
5,

IE56 = Testmode
6,

IE57 = Testmose
7

SVID 2 0006

Satellite to track

Period 2 001E Seconds

Duration of track

Test Mode 5 2U 00
Command

Test Mode 5
weak signal
stage command.
Not applicable in
other test modes
0 = strong signal
stage (test mode
step 1)

1 = weak signal
stage (test mode
step 2)

Table 5.67: Switch Operating Modes - Message ID 150 (GSD3tw)

Note:

In GSW3 and GSWLT3, processing this message sets MaxOffTime and MaxAcqTime to default values.

Requires Message ID 167 after this to restore those to non-default values.

5.26 Set TricklePower Parameters — Message ID 151
Allows the user to set some of the power-saving modes of the receiver.

Table 5.68 contains the input values for the following example:

Sets the receiver to low power modes.

Example: Set the receiver to TricklePower at 1 Hz update and 200 ms on-time.

®  AOA20009 - Start Sequence and Payload Length (9 bytes)
=  97000000C8000000C8 — Payload
®  (00227BO0B3 - Message Checksum and End Sequence
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Name Bytes Binary (Hex) Unit Description
Scale Example

Message ID 1U 97 Decimal 151

Push-to-Fix 2S 0000 ON=1,0FF=0

Mode

Duty Cycle 28 *10 00Cs8 % % time ON. A duty cycle of 1000
(100%) means continuous
operation

On-Time(") 48S 000000C8 | msec range 200 - 900 msec

() On-time of 700, 800, or 900 ms is invalid if an update rate of 1 second is selected.

Computation of Duty Cycle and On Time

Table 5.68: Set TricklePower Parameters - Message ID 151

The Duty Cycle is the desired time to be spent tracking. The On-Time is the duration of each tracking period (range
is 200 - 900 msec). To calculate the TricklePower update rate as a function of Duty Cycle and On Time, use the
following formula:

On-Time (i
Update Rate = On-Time (in sec)

Duty Cycle
Note:
It is not possible to enter an on-time > 900 msec.

Table 5.69lists some examples of selections.

Mode On Time (ms) Duty Cycle (%) Interval Between Updates
(sec)

Continuous(" 2001 100 1
TricklePower 200 20 1
TricklePower 200 10 2
TricklePower 300 10 3
TricklePower 500 5 10

() when the duty cycle is set to 100 %, the on time has no effect. However, the command parser might still test the value against the 200-600

Table 5.69: Example of Selections for TricklePower Mode of Operation

ms limits permitted for a 1-second cycle time. Therefore, we recommend that you set the on-time value to 200 ms.

(2 When the duty cycle is set to 100%, the value in this field has no effect. Thus, any legal value (100 to 900) may be used.
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On- 1 2 3 4 5 6 7 8 9 10
Time
(ms)
200 200 100 67 50 40 33 29 25 22 20
300 300 150 100 75 60 50 43 37 33 30
400 400 200 133 100 80 67 57 50 44 40
500 500 250 167 125 100 83 71 62 56 50
600 600 300 200 150 120 100 86 75 67 60
700 Value 350 233 175 140 117 100 88 78 70

not

permitte

d
800 Value 400 267 200 160 133 114 100 89 80

not

permitte

d
900 Value 450 300 225 180 150 129 112 100 90

not

permitte

d

Table 5.70: Duty Cycles for Supporting TricklePower Settings

() When the duty cycle is set to 100%, the on time has no effect. However, the command parser may still test the value against the 200-600
ms limits permitted for a 1-second cycle time. Therefore, set the on-time value to 200 ms.

Note:

Values are in % times 10 as needed for the duty cycle field. For 1 second update rate, on-times greater than
600 ms are not allowed.

Push-to-Fix

In this mode the receiver turns on every cycle period to perform a system update consisting of an RTC calibration
and satellite ephemeris data collection if required (i.e., a new satellite has become visible) as well as all software

tasks to support Snap Start in the event of a Non-Maskable Interrupt (NMI). Ephemeris collection time in general

takes 18 to 36 seconds. If ephemeris data is not required then the system recalibrates and shuts down. In either

case, the amount of time the receiver remains off is in proportion to how long it stayed on:

On Period*(1-Duty Cycle)

Off Period = Duty Cydle

The off period has a possible range between 10 and 7200 seconds. The default is 1800 seconds. Push-to-Fix cycle
period is set using Message ID 167.

Note:

When Message ID 151 is issued in GSW3 software, the receiver resets both MaxOffTime and MaxSearchTime
to default values. If different values are needed, Message ID 151 must be issued before Message ID 167.

5.27 Poll Navigation Parameters — Message ID 152

Requests the receiver to report its current navigation parameter settings. The receiver responds to this message
with Message ID 19. Table 5.71 contains the input values for the following example:

Example: Poll receiver for current navigation parameters.

© SiRF Technology, Inc., a CSR plc company 2009-2010
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®  AO0A20002 - Start Sequence and Payload Length (2 bytes)

= 9800 - Payload

®  0098BOB3 - Message Checksum and End Sequence
Name Bytes Binary (Hex) Unit Description

Scale Example

Message ID 1U 98 Decimal 152
Reserved 1U 00 Reserved

Table 5.71: Poll Navigation Parameters — Message ID 152
5.28 SiRFNAV Command Messages

The host sends a command message to the SLC.

5.28.1 Store GPS Snapshot Information - Message ID 161, Sub ID 7

This message commands the SLC to save all GPS data in non-volatile memory when this command is executed.
The GPS data saved includes but not restricted to AGC value, crystal uncertainty, position, ephemeris, almanac,
UTC offset, SV health status, IONO, SBAS data, software version, power control parameters, SV visible list and
other receiver data.

Message Name MID_SIRFNAV_COMMAND
Input or Output Input

MID (Hex) 0xA1

MID (Dec) 161

Message Name in Code MID_SSB_SIRFNAV_COMMAND
SID (Hex) 0x07

SID (Dec) 7

SID Name in Code SSB_SIRFNAV_STORE_NOW

Table 5.72: Store GPS Snapshot Information - Message ID 161, Sub ID 7

© SiRF Technology, Inc., a CSR plc company 2009-2010

CS-129291-TCP8 This material is subject to SiRF's non-disclosure agreement.

Page 130 of 506

JusWwNo0(] |0JJU0D) 82BJIBJU| |000)01d 18X00S dUQ



csr

Input Message Definitions
Name Bytes Binary (Hex) Unit Ascii (Dec) Description
Scale Example Scale Example
Message ID U1 0xAl 161
Sub ID U1 0x07 7
Reserved U1

Table 5.73: Store GPS Snapshot Information Message
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5.29 Set UART Configuration — Message ID 165

Sets the protocol, bit rate, and port settings on any UART.
Note:
This message supports setting up to four UARTS.

The scope of this message and the rules for overriding other settings of these values that may have already been
stored are described in Section 7.18. Table 5.74 contains the input values for the following example:

Example: Set port 0 to NMEA with 9600 bits per second, 8 data bits, 1 stop bit, no parity. Set port 1 to SiRF binary
with 57600 bits per second, 8 data bits, 1 stop bit, no parity. Do not configure ports 2 and 3.

Example:

® AO0A20031 - Start Sequence and Payload Length (49 bytes)

= A50001010000258008010000000100000000E1000801000000FF0505000000000000
000000FF0505000000000000000000 — Payload

®  0452B0OB3 - Message Checksum and End Sequence

Name Bytes Binary (Hex) Unit Description
Scale Example

Message ID 1U A5 Decimal 165
Port(" 1U 00 For UART 0
In Protocol@ |[1U 01 For UART 0
Out Protocol | 1U 01 For UART 0
Bit Rate(® 4U 00002580 For UART 0 (Set to in protocol)
Data Bits(® 1U 08 For UART 0
Stop Bits(®) 1U 01 For UART 0
Parity(® 1U 00 For UART 0
Reserved 1U 00 For UART 0
Reserved 1U 00 For UART 0
Port 1U 01 For UART 1
In Protocol 1U 00 For UART 1
Out Protocol | 1U 00 For UART 1
Bit Rate 4U 0000E100 For UART 1
Data Bits 1U 08 For UART 1
Stop Bits 1U 01 For UART 1
Parity 1U 00 For UART 1
Reserved 1U 00 For UART 1
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Name Bytes Binary (Hex) Unit Description
Scale Example
Reserved 1U 00 For UART 1
Port 1U FF For UART 2
In Protocol 1U 05 For UART 2
Out Protocol | 1U 05 For UART 2
Bit Rate 4U 00000000 For UART 2
Data Bits 1U 00 For UART 2
Stop Bits 1U 00 For UART 2
Parity 1U 00 For UART 2
Reserved 1U 00 For UART 2
Reserved 1U 00 For UART 2
Port 1U FF For UART 3
In Protocol 1U 05 For UART 3
Out Protocol | 1U 05 For UART 3
Bit Rate 4U 00000000 For UART 3
Data Bits 1U 00 For UART 3
Stop Bits 1U 00 For UART 3
Parity 1U 00 For UART 3
Reserved 1U 00 For UART 3
Reserved 1U 00 For UART 3

Table 5.74: Set UART Configuration — Message ID 165
(1) 0xFF means to ignore this port; otherwise, put the port number in this field (e.g., 0 or 1).

(2 0 = SiRF Binary, 1 = NMEA, 2 = ASCII, 3 = RTCM, 4 = User1, 5 = No Protocol. Any software version only supports some subset of these
protocols. Selecting a protocol that is not supported by the software may cause unexpected results.

() Valid values are 1200, 2400, 4800, 9600, 19200, 38400, 57600, and 115200.
4) Valid values are 7 and 8.

) Valid values are 1 and 2.

6 0 =None, 1=0dd, 2 = Even.

While this message supports four UARTS, the specific baseband chip in use may contain fewer.
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5.30 Set Message Rate - Message ID 166

Controls the output rate of binary messages. Table 5.75 contains the input values for the following example:
Set Message ID 2 to output every five seconds starting immediately.

The scope of this message and the rules for overriding other settings of these values that may have already been
stored are described in Section 7.18.

Example:

= AQA20008 - Start Sequence and Payload Length (8 bytes)
= A600020500000000 - Payload
" (QO0ADBOB3 - Message Checksum and End Sequence

Name Bytes Binary (Hex) Unit Description
Scale Example
Message ID 1U A6
Mode(" 1U 00 00: enable/disable one
message

01: poll one message instantly
02: enable/disable all
messages

03: enable/disable default
navigation messages
(Message ID 2 and 4)

04: enable/disable default
debug messages (Message ID
9 and 255)

05: enable/disable navigation
debug messages (Message ID
7,28, 29, 30, and 31

Message ID 1U 02

to be set

Update 1U 05 sec Range =0 - 30
Rate®

Reserved 1U 00 Not used, set to zero
Reserved 1U 00 Not used, set to zero
Reserved 1U 00 Not used, set to zero
Reserved 1U 00 Not used, set to zero

Table 5.75: Set Message Rate - Message ID 166
(™ Values 02 - 05 are available for GSW3 and SLC3 software only.

() A value of 0 means to stop sending the message. A value in the range of 1 - 30 specifies the cycle period.

5.31 Poll Command Parameters - Message ID 168

Queries the receiver to send specific response messages for one of the following messages: 128, 133, 136, 137,
138, 139, 140, 143 and 151. In response to this message, the receiver sends Message ID 43.

Table 5.76 contains the input values for the following example:

Query the receiver for current low power parameter settings set by Message ID 0x97.

© SiRF Technology, Inc., a CSR plc company 2009-2010
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Example:

= AQA20002 - Start Sequence and Payload Length (2 bytes)

= A897 - Payload

®  (013FBOB3 - Message Checksum and End Sequence
Name Bytes Binary (Hex) Unit Description

Scale Example

Message ID 1U A8 Decimal 168
PollMsgID |1U 97 Requesting Msg ID 0x97("

Table 5.76: Poll Command Parameters - Message ID 168
(M Valid message IDs are 0x80, 0x85, 0x88, 0x89, 0x8A, 0x8B, 0x8F, and 0x97.

5.31.1 Set Low Power Acquisition Parameters - Message ID 167

Provides tools to set MaxOffTime, MaxSearchTime, Push-to-Fix period and Adaptive TricklePower. These settings
affect low-power modes as follows:

MaxOffTime: when the receiver is unable to acquire satellites for a TricklePower or Push-to-Fix cycle, it returns to
sleep mode for this period of time before it tries again.

MaxSearchTime: in TricklePower and Push-to-Fix modes, when the receiver is unable to reacquire at the start of a
cycle, this parameter sets how long it tries. After this time expires, the unit returns to sleep mode for MaxOffTime (if
in TricklePower or ATP mode) or Push-to-Fix cycle time (in Push-to-Fix mode).

Table 5.77 contains the input values for the following example:

Set maximum time for sleep mode and maximum satellite search time to default values. Also set Push-to-Fix cycle
time to 60 seconds and disable Adaptive TricklePower.

Example:

® AQA2000F - Start Sequence and Payload Length (15 bytes)
®= A7000075300001D4C00000003C0000 - Payload
®  (031DBOB3 - Message Checksum and End Sequence

Name Bytes Binary (Hex) Unit Description
Scale Example
Message ID 1U A7 Decimal 167
Max Off Time |4 U 00007530 msec Maximum time for sleep mode.

Default value: 30 seconds

Max Search 4U 0001D4Co0 msec Max. satellite search time.
Time Default value: 120 seconds
Push-to-Fix 4U 0000003C |sec Push-to-Fix cycle period
Period
Adaptive 2U 0001 To enable Adaptive
TricklePower TricklePower

0=off; 1=o0on

Table 5.77: Set Low Power Acquisition Parameters - Message ID 167
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Note:

When Message ID 151 is issued in GSW3 software, the receiver resets both MaxOffTime and MaxSearchTime
to default values. If different values are needed, Message ID 151 must be issued before Message ID 167.

5.32 Set SBAS Parameters - Message ID 170

Allows the user to set the SBAS parameters.

Table 5.78 contains the input values for the following example:

Set WAAS (2) Regional Search Mode and assign PRN 122(7A) to region WAAS (2)
Example:

®  AO0A20006 - Start Sequence and Payload Length (6 bytes)
= AA020001027A - Payload Message
®  (0129BOB3 - Checksum and End Sequence

Name Bytes Binary (Hex) Unit
Scale Example

Message ID 1U 2V

SBAS PRN or 1U 02

Region

SBAS Mode 1U 00

Flag Bits(") 1D 01

region® 1 02

regionPrn 1 7A

Table 5.78: Set SBAS Parameters - Message ID 170

(™ If Bit 0 = 1, user-specified timeout from Message ID 138 is used. If Bit 0 = 0, timeout specified by the SBAS satellite is used (this is usually
18 seconds). If Bit 3 = 1, the SBAS PRN specified in the SBAS PRN field is used. If Bit 3 = 0, the system searches for any SBAS PRN.

(2) Region designations are only supported in a GSWS3 version to be designated. Current releases only allow auto mode and PRN in the SBAS
field, and do not recognize region and regionPRN fields.
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Name

Description

Message ID

Decimal 170

SBAS PRN or Region

Defines the SBAS to use. 0 = auto mode, the system
chooses the best SBAS based upon its internal
almanacs.

2-5: specifies a system to use: 2 - WAAS, 3 - EGNOS,
4 - MSAS, 5 - GAGAN. The receiver will select a PRN
from among those designated as belonging to that
system.

20-138: specifies a specific PRN to be used as first
choice. If that PRN cannot be found, system will search
using its defined search sequence starting at that PRN.

SBAS Mode

0 = Testing, 1 = Integrity
Integrity mode rejects SBAS corrections if the SBAS
satellite is transmitting in a test mode

Testing mode accepts/uses SBAS corrections even if
satellite is transmitting in a test mode

Flag Bits

If Bit 0 = 1, user-specified timeout from Message ID 138
is used. If Bit 0 = 0, timeout specified by the SBAS
satellite is used (this is usually 18 seconds). If Bit 3 = 1,
the SBAS PRN specified in the SBAS PRN field is used.
If Bit 3 = 0, the system searches for any SBAS PRN.

region

Used to assign a PRN to a defined region. 0 means this
feature is not being updated by this message. 2-5
designates one of the defined regions/systems.

regionPrn

When region field is non-zero, this field specifies the
PRN to assign to the region designated in region field.

5.33

Table 5.79: Detailed Description

Initialize GPS/DR Navigation - Message ID 172, Sub ID 1

Sets the navigation initialization parameters and commands a software reset based on these parameters.

Name Bytes Scale Unit Description

Message ID 1 = 0xAC

Message Sub ID 1 = 0x01

Latitude 4 deg for Warm Start with
user input

Longitude 4 deg for Warm Start with
user input

Altitude (ellipsoid) 4 m for Warm Start with
user input

CS-129291-TCP8
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Name Bytes Scale Unit Description

True heading 2 deg for Warm Start with
user input

Clock drift 4 Hz for Warm Start with
user input

GPS time of week 4 100 sec for Warm Start with
user input

GPS week number |2 for Warm Start with
user input

Channel count 1 for Warm Start with
user input

Reset configuration | 1 Bit 0: use initial data

bits(!)

provided in this
message for start-up
Bit 1: clear
ephemeris in
memory

Bit 2: clear all
memory

Bit 3: perform
Factory Reset

Bit 4: enable SiRF
Binary output
messages for raw
track data,
navigation library, 50
bps info, RTCM data,
clock status, and DR
status

Bit 5: enable debug
output messages

Bit 6: Reserved

Bit 7: Reserved

Table 5.80: Initialize GPS/DR Navigation - Message ID 172, Sub ID 1

() Bits 0 - 3 determine the reset mode: 0000 = Hot; 0010 = Warm; 0011 = Warm with user input; 0100 = Cold; 1000 = Factory.

Note:

Payload length: 28 bytes

CS-129291-TCP8
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5.34 Set GPS/DR Navigation Mode - Message ID 172, Sub ID 2

Sets the GPS/DR navigation mode control parameters.

Name Bytes Description

Message 1D 1 =AC

Message Sub ID 1 =0x02

Mode 1 Bit 0 : GPS-only navigation

Bit 1 : DR nav acceptable with
stored/default calibration

Bit 2 : DR nav acceptable with
current GPS calibration

Bit 3 : DR-only navigation

Reserved 1

Table 5.81: Set GPS/DR Navigation Mode - Message ID 172, Sub ID 2
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5.35 Set DR Gyro Factory Calibration - Message ID 172, Sub ID 3

Sets DR gyro factory calibration parameters.

Name Bytes Scale Unit Description
Message ID 1 = 0xAC
Message Sub ID 1 = 0x03

Calibration

Bit O : Start gyro bias
calibration

Bit 1 : Start gyro
scale factor
calibration

Bits 2 - 7 : Reserved

Reserved

1

Payload length: 4 bytes

Table 5.82: Set DR Gyro Factory Calibration - Message ID 172, Sub ID 3
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5.36 Set DR Sensors' Parameters - Message ID 172, Sub ID 4

Sets DR sensors parameters.

Name Bytes Scale Unit Description
Message ID 1 = 0xAC
Message Sub ID 1 = 0x04
Base speed scale 1 ticks/m
factor
Base gyro bias 2 104 mV
Base gyro scale 2 103 mV/deg/s
factor
Table 5.83: Set DR Sensors' Parameters - Message ID 172, Sub ID 4
Note:

Payload length: 7 bytes

5.37 Poll DR Gyro Factory Calibration — Message ID 172, Sub ID 6

Polls the DR gyro factory calibration status.

Name Bytes Description
Message ID 1 =AC
Message Sub ID 1 = 0x06

Table 5.84: Poll DR Gyro Factory Calibration — Message ID 172, Sub ID 6

Note:

Payload length: 2 bytes

5.38 Poll DR Sensors’ Parameters - Message ID 172, Sub ID 7
Message 172 Sub IDs apply to SiRFDiRect only

Polls the DR sensors parameters.

Name Bytes Description
Message 1D 1 =AC
Message Sub ID 1 = 0x07

Table 5.85: Poll DR Sensors’ Parameters - Message ID 172, Sub ID 7

Note:

Payload length: 2 bytes

5.39 Input Car Bus Data to NAV - Message ID 172, Sub ID 9

Sensor data output converted into engineering units.

CS-129291-TCP8
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Byte

Field

Data Type

Bytes

Unit

Range

Res

Message ID

UINT8

N/A

0xAC

N/A

Message
Sub-ID

UINT8

N/A

0x09

N/A

Sensor Data
Type
(depends on
sensor)

UINT8

N/A

0-127

1: Gyro, Speed Data, and
Reverse

2. 4 Wheel Pulses, and
Reverse

3: 4 Wheel Speed, and
Reverse

4: 4 Wheel Angular Speed,
and Reverse

5: Gyro, Speed Data, NO
Reverse

6: 4 Wheel Pulses, NO
Reverse

7: 4 Wheel Speed, NO
Reverse

8: 4 Wheel Angular Speed,
NO Reverse

9: Gyro, Speed Data,
Reverse, Steering Wheel
Angle, Longitudinal
Acceleration, Lateral
Acceleration

10: Yaw Rate Gyro,
Vertical Acceleration (Up)
2,

Longitudinal Acceleration
(Front)(X),

Lateral Acceleration (Left)
(Y)

11-127: Reserved

N/A

Number of
Valid data
sets

UINT8

N/A

0-11

N/A

Reverse Bit
Map
N/A for SDT
=10

UINT16

N/A

Bit-mapped indication of
REVERSE status
corresponding to each
sensor data set, i.e. bit 0
corresponds to the first
data set, bit 1 corresponds
to the second data set, etc.

N/A

CS-129291-TCP8
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Byte Field Data Type Bytes Unit Range Res
7+(N-1)* Valid Sensor | UINT8 1 N/A Valid/Not Valid indication | N/A
16(M Indication for each one of the four
possible sensor inputs in a
individual data set; when a
particular bit is set to 1 the
corresponding data is
Valid, when the bit is set to
0 the corresponding data is
NOT valid.
Bit O corresponds to Data
Set Time Tag
Bit 1 corresponds to
Odometer Speed
Bit 2 corresponds to Data 1
Bit 3 corresponds to Data 2
Bit 4 corresponds to Data 3
Bit 5 corresponds to Data 4
Bits 6-7 : Reserved
8+(N-1)* Data Set UINT32 4 msec 0-4294967295 1
16(1) Time Tag
12+ Odometer UINT16 2 m/sec 0to 100 0.01
(N-1)*16(1) | Speed (also
known as
VSS) N/A for
SDT =10
14+(N-1)* Data 1 INT16 2 Depends on | Depends on SDT Depends on
16(M) Depends on SDT SDT
SDT
SDT =1, 5, Deg/sec -120 to 120 0.01
9, 10: gyro
rate
SDT =2, 6: N/A 4000 1
right front
wheel pulses
SDT=3,7: m/sec 0to 100 0.01
right front
wheel speed
SDT =4, 8: rad/sec -327.67 to 327.67 0.01
right front
wheel
angular
speed
16+(N-1)* Data 2 INT16 2 Depends on | Depends on SDT Depends on
161 Depends on SDT SDT
SDT
SDT=1:N/A N/A N/A N/A
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Byte

Field

Data Type

Bytes

Unit

Range

Res

SDT =2, 6:
left front
wheel pulses

N/A

4000

SDT=3,7:
left front
wheel speed

m/sec

0to 100

0.01

SDT =4, 8:
left front
wheel
angular
speed

rad/sec

-327.67 to 327.67

0.01

SDT =9:
steering
wheel angle

deg

-720to 720

0.05

SDT =10:
downward
acceleration

m/sec?

-15t0 15

0.001

18+(N-1)*
16(1)

Data 3
Depends on
SDT

INT16

Depends on
SDT

Depends on SDT

Depends on
SDT

SDT=1:N/A

N/A

N/A

N/A

SDT =2, 6:
right rear
wheel pulses

N/A

4000

1

SDT=3,7:
right rear
wheel speed

m/sec

0to 100

0.01

SDT =4, 8:
right rear
wheel speed

rad/sec

-327.67 to 327.67

0.01

SDT =9, 10:
longitudinal
acceleration

m/sec?

-15t0 15

0.001

20+(N-1)*
16(1)

Data 4
Depends on
SDT

INT16

Depends on
SDT

Depends on SDT

Depends on
SDT
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Byte Field Data Type Bytes Unit Range Res
SDT=1:N/A N/A N/A N/A
SDT 2, 6: left N/A 4000 1
rear wheel
pulses
SDT 3, 7: left m/sec 0to 100 0.01
rear wheel
speed
SDT 4, 8: left rad/sec -327.67 to 327.67 0.01
rear wheel
speed
SDT 9, 10: m/sec? -15t0 15 0.001
lateral
acceleration
22+(N-1)* Reserved UINT8 1 N/A N/A N/A
16(1)

Table 5.86: Input Car Bus Data to NAV - Message ID 172, Sub ID 9

() N indicates the number of valid data sets in the message

Note:
Payload length: 22 to 182 bytes

5.40 CarBus Enabled - Message ID 172, Sub ID 10

Sending the message enables the car bus. Mode is reserved for future use.

Name Bytes Description
Message 1D 1 0xAC
Message Sub ID 1 OxA
Mode 4 Undefined/not used
Table 5.87: Car Bus Enabled - Message ID 172, Sub ID 10
Note:

Payload length: 6 bytes

5.41 Car Bus Disabled - Message ID 172, Sub ID 11

Sending the message disables the car bus. Mode is reserved for future use.

Name Bytes Description
Message ID 1 0xAC

Message Sub ID 1 0xB

Mode 4 Undefined/not used

Table 5.88: Car Bus Disabled - Message ID 172, Sub ID 11
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Note:
Payload length: 6 bytes

5.42 Input Car Bus Data 2 - Message ID 172, Sub ID 14
Message applies to SiRFDiRect only
Sensor data output converted into engineering units.

Byte Field Data Type | Bytes Unit Range Resolutio

n

1 Message ID UINT8 1 N/A 0xAC N/A

2 Sub ID UINT8 1 N/A 0x0E N/A

3 SensorDataType UINT8 1 N/A Fixed at 10 N/A

4 NumValidDataSets UINTS8 1 N/A 0 to 10 valid data sets | N/A

in message
5 DataFrequency UINT8 1 N/A Fixed at 10 N/A
6 ValidSensorIndication[ | UINT16 2 N/A Bit Ox1: Time tag valid | N/A
0] Bit 0x2: Reserved

Bit Ox4: Data[0] valid
Bit 0x8: Data[1] valid
Bit 0x10: Data[2] valid
Bit 0x20: Data[3] valid
Bit 0x40: Data[4] valid
Bit OxFF80: Reserved

8 DataSetTimeTagl[0] UINT32 4 N/A 0 to OXFFFFFFFF N/A

12 Heading Gyro[0] INT16 2 deg/sec +60 degrees per 11e2
second

14 Z-Axis[0] INT16 2 M/sec’2 +2 Gs 1/1668.0

16 X-Axis[0]] INT16 2 M/sec’2 12 Gs 1/1668.0

18 Y-Axis[0] INT16 2 M/sec’2 12 Gs 1/1668.0

20 Pitch Gyro[0] INT16 2 deg/sec +60 degrees per 1/1e2
second

22 Reserved[0] UINTS8 1 N/A 0 to Oxff 1

23 ValidSensorindication[ | UINT16 2 N/A Bit Ox1: Time tag valid | N/A

1] Bit 0x2: Reserved

Bit Ox4: Data[0] valid
Bit 0x8: Data[1] valid
Bit 0x10: Data[2] valid
Bit 0x20: Data[3] valid
Bit 0x40: Data[4] valid

25 DataSetTimeTag[1] UINT32 4 N/A 0 to OXFFFFFFFF N/A
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Byte Field Data Type | Bytes Unit Range Resolutio
n
29 Heading Gyro[1] INT16 2 deg/sec +60 degrees per 11e2
second
31 Z-Axis[1] INT16 2 M/sec’2 +2 Gs 1/1668.0
33 X-Axis[1]] INT16 2 M/sec’2 12 Gs 1/1668.0
35 Y-Axis[1] INT16 2 M/sec’2 12 Gs 1/1668.0
37 Pitch Gyro[1] INT16 2 deg/sec +60 degrees per 1/1e2
second
39 Reserved[1] UINTS8 1 N/A 0 to Oxff 1
40 ValidSensorIndication[ | UINT16 2 N/A Bit Ox1: Time tag valid | N/A
2] Bit Ox2: Reserved

Bit Ox4: Data[0] valid
Bit 0x8: Data[1] valid
Bit 0x10: Data[2] valid
Bit 0x20: Data[3] valid
Bit 0x40: Data[4] valid

42 DataSetTimeTag[2] UINT32 4 N/A 0 to OXFFFFFFFF N/A

46 Heading Gyro[2] INT16 2 deg/sec +60 degrees per 1/1e2
second

48 Z-Axis[2] INT16 2 M/sec?2 |[+2Gs 1/1668.0

50 X-Axis[2] INT16 2 M/sec?2 |[+2Gs 1/1668.0

52 Y-Axis[2] INT16 2 M/sec?2 |[+2Gs 1/1668.0

54 Pitch Gyro[2] INT16 2 deg/sec +60 degrees per 11e2
second

56 Reserved|[2] UINT8 1 N/A 0 to Oxff 1

57 ValidSensorindication[ | UINT16 2 N/A Bit Ox1: Time tag valid | N/A

3] Bit 0x2: Reserved

Bit 0x4: Data[0] valid
Bit 0x8: Data[1] valid
Bit 0x10: Data[2] valid
Bit 0x20: Data[3] valid
Bit 0x40: Data[4] valid

59 DataSetTimeTag[3] UINT32 4 N/A 0 to OXFFFFFFFF N/A

63 Heading Gyro[3] INT16 2 deg/sec +60 degrees per 11e2
second

65 Z-Axis[3] INT16 2 M/secr2 | +2 Gs 1/1668.0

67 X-Axis[3] INT16 2 M/sec’2 | 2 Gs 1/1668.0
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Byte Field Data Type | Bytes Unit Range Resolutio

n
69 Y-Axis[3] INT16 2 M/sec’2 | 2 Gs 1/1668.0
71 Pitch Gyro[3] INT16 2 deg/sec +60 degrees per 11e2

second
73 Reserved[3] UINT8 1 N/A 0 to OxFF 1
74 ValidSensorIndication[ | UINT16 2 N/A Bit Ox1: Time tag valid | N/A
4] Bit 0x2: Reserved

Bit 0x4: Data[0] valid
Bit 0x8: Data[1] valid
Bit 0x10: Data[2] valid
Bit 0x20: Data[3] valid
Bit 0x40: Data[4] valid

76 DataSetTimeTag[4] UINT32 4 N/A 0 to OXFFFFFFFF N/A

80 Heading Gyro[4] INT16 2 deg/sec +60 degrees per 11e2
second

82 Z-Axis[4] INT16 2 M/sec’2 +2 Gs 1/1668.0

84 X-Axis[4] INT16 2 M/sec’2 +2 Gs 1/1668.0

86 Y-Axis[4] INT16 2 M/Secr2 | +2Gs 1/1668.0

88 Pitch Gyro[4] INT16 2 deg/sec +60 degrees per 1/1e2
second

90 Reserved[4] UINT8 1 N/A 0 to Oxff 1

91 ValidSensorindication[ | UINT16 2 N/A Bit Ox1: Time tag valid | N/A

5] Bit 0x2: Reserved

Bit Ox4: Data[0] valid
Bit 0x8: Data[1] valid
Bit 0x10: Data[2] valid
Bit 0x20: Data[3] valid
Bit 0x40: Data[4] valid

93 DataSetTimeTag[5] UINT32 4 N/A 0 to OXFFFFFFFF N/A

97 Heading Gyro[5] INT16 2 deg/sec +60 degrees per 1/1e2
second

99 Z-Axis[5] INT16 2 M/sec’2 | +2 Gs 1/1668.0

101 X-Axis[5] INT16 2 M/sec’2 | +2 Gs 1/1668.0

103 Y-Axis[5] INT16 2 M/sec’2 | +2 Gs 1/1668.0

105 Pitch Gyro[5] INT16 2 deg/sec +60 degrees per 1/1e2
second

107 Reserved|[5] UINT8 1 N/A 0 to Oxff 1
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Byte Field Data Type | Bytes Unit Range Resolutio
n
108 ValidSensorindication[ | UINT16 2 N/A Bit Ox1: Time tag valid | N/A
6] Bit 0x2: Reserved
Bit Ox4: Data[0] valid
Bit 0x8: Data[1] valid
Bit 0x10: Data[2] valid
Bit 0x20: Data[3] valid
Bit 0x40: Data[4] valid
110 DataSetTimeTag[6] UINT32 4 N/A 0 to OXFFFFFFFF N/A
114 Heading Gyro[6] INT16 2 deg/sec +60 degrees per 1/1e2
second
116 Z-Axis|[6] INT16 2 M/sec’2 +2 Gs 1/1668.0
118 X-Axis[6] INT16 2 M/sec’2 12 Gs 1/1668.0
120 Y-Axis[6] INT16 2 M/sec’2 12 Gs 1/1668.0
122 Pitch Gyro[6] INT16 2 deg/sec +60 degrees per 11e2
second
124 Reserved[6] UINT8 1 N/A 0 to Oxff 1
125 ValidSensorindication[ | UINT16 2 N/A Bit Ox1: Time tag valid | N/A
7] Bit 0x2: Reserved
Bit 0x4: Data[0] valid
Bit 0x8: Data[1] valid
Bit 0x10: Data[2] valid
Bit 0x20: Data[3] valid
Bit 0x40: Data[4] valid
127 DataSetTimeTag[7] UINT32 4 N/A 0 to OXFFFFFFFF N/A
131 Heading Gyro[7] INT16 2 deg/sec +60 degrees per 1/1e2
second
133 Z-Axis[7] INT16 2 M/sec’2 12 Gs 1/1668.0
135 X-Axis[7] INT16 2 M/sec’2 +2 Gs 1/1668.0
137 Y-Axis[7] INT16 2 M/sec’2 12 Gs 1/1668.0
139 Pitch Gyro[7] INT16 2 deg/sec +60 degrees per 1/1e2
second
141 Reserved[7] UINT8 1 N/A 0 to Oxff 1
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Byte Field Data Type | Bytes Unit Range Resolutio
n
142 ValidSensorindication[ | UINT16 2 N/A Bit Ox1: Time tag valid | N/A
8] Bit 0x2: Reserved
Bit Ox4: Data[0] valid
Bit 0x8: Data[1] valid
Bit 0x10: Data[2] valid
Bit 0x20: Data[3] valid
Bit 0x40: Data[4] valid
144 DataSetTimeTag[8] UINT32 4 N/A 0 to OXFFFFFFFF N/A
148 Heading Gyro[8] INT16 2 deg/sec +60 degrees per 1/1e2
second
150 Z-Axis|[8] INT16 2 M/sec’2 +2 Gs 1/1668.0
152 X-Axis[8] INT16 2 M/sec’2 12 Gs 1/1668.0
154 Y-Axis[8] INT16 2 M/sec’2 12 Gs 1/1668.0
156 Pitch Gyro[8] INT16 2 deg/sec +60 degrees per 11e2
second
158 Reserved[8] UINT8 1 N/A 0 to Oxff 1
159 ValidSensorindication[ | UINT16 2 N/A Bit Ox1: Time tag valid | N/A
9] Bit 0x2: Reserved
Bit 0x4: Data[0] valid
Bit 0x8: Data[1] valid
Bit 0x10: Data[2] valid
Bit 0x20: Data[3] valid
Bit 0x40: Data[4] valid
161 DataSetTimeTag[9] UINT32 4 N/A 0 to OXFFFFFFFF N/A
165 Heading Gyro[9] INT16 2 deg/sec +60 degrees per 1/1e2
second
167 Z-Axis[9] INT16 2 M/sec’2 12 Gs 1/1668.0
169 X-Axis[9] INT16 2 M/sec’2 +2 Gs 1/1668.0
171 Y-Axis[9] INT16 2 M/sec’2 12 Gs 1/1668.0
173 Pitch Gyro[9] INT16 2 deg/sec +60 degrees per 1/1e2
second
175 Reserved[9] UINT8 1 N/A 0 to Oxff 1
Table 5.89: Input Car Bus Data 2 - Message ID 172, Sub ID 14
Note:

Payload length: 175 bytes
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543 User Set Command - Message ID 175
Allows user to send an input command string and parse the associated functions.
Table 5.90 describes the message content.

Name Bytes Binary (Hex) Unit Description

Scale Example

Message ID 1 AF Decimal 175

User Set Variable Depends on user's input

Command

Table 5.90: User Set Command - Message ID 175

Note:

Payload length: Variable bytes
Note:

This message can only be used by SDK customers.

5.44 SW Toolbox Input - Message ID 178, Sub IDs 1-3, 20, 34, 38, 40

These messages allow the User System to access Tracker features via the Host. The Host will essentially map the
SSB requests from the User System to MEI requests for the Tracker. The mapping is required since a direct pass-
through is not always allowed. Some User System requests will require a corresponding change to the Host (for
example, a change to the Tracker baud rate will necessitate a change at the Host or communication will be lost).

MID (Hex) 0xB2

MID (Dec) 178

Message Name in Code MID_TrackerlC (see PROTOCOL.H)
SID (Hex) See below

SID (Dec) See below

SID Name in Code See below

Table 5.91: SW Toolbox Input - Message ID 178, Sub IDs 1-3, 20, 34, 38, 40
5.44.1 MeiToCustomlo - Message ID 178, Sub ID 1

The format of this message is dependent upon the custom I/O, therefore the content of this message set is not listed
in this document. Instead, a separate ICD describing this message and the associated custom 1/0 will be distributed
to each targeted customer under NDA.

Field Length (bytes) Description

MID 1 0xB2

SID 1 0x01

Varies n Dependent on the custom I/O

Table 5.92: MeiToCustomlo - Message ID 178, Sub ID 1
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Response upon completion of the command: 0x0B (MID_ACK). Upon output of the SSB 0x0B (MID_ACK)
response, the Host will send the appropriate MEI 0x1F (Select Custom I/O) command to the Tracker.

5.44.2 TrackerConfig - Message ID 178, Sub ID 2

The scope of this message and the rules of overriding other settings of these values that may have already been
stored are described in Table 5.93.

Name Bytes Example Units Example Description
(Hex) (Decimal)

Message ID 1 B2 178 Message ID

Sub ID 1 02 2 Sub ID

Reference 4 F9C568 Hz 16369000 Value of attached TCXO in Hz

Clock (default) (default)

Frequency

Reference 2 3FF (default) | RTC clock 1023 (default) | Tracker inserts the start-up

Start-up cycles delay on TCXO power-up. The

Delay units are RTC clock cycles, and
start-up delay can range from 0
to 2 seconds. The Tracker
default is 0xO3FF or 31.2 ms.

Reference 4 BBS8 (default) | ppb 3000 (default) | Initial TCXO uncertainty in ppb.

Initial The value OxFFFFFFFF means

Uncertainty initial uncertainty unknown, and
the Tracker will use the default
uncertainty.

Reference 4 177FA Hz 96250 Initial TCXO offset in Hz. Note

Initial Offset (default) (default) this value is signed. The value
Ox7FFFFFFF means the initial
offset is unknown, and the
Tracker will use the default
offset.

LNA 1 0 (default) 0 (default) 0 = Use Internal LNA (Tracker
default)
1 = Use External LNA 10 Pin

Configuration | 1 1 (default) 1 (default) 0 = Disable (also means all 10

Enable pins are disabled)
1 = Enable (use 10 Pin
Configuration field)
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Name Bytes Example Units Example Description
(Hex) (Decimal)

10 Pin 22 (1) Details are product specific:

Configuration see Ref. 5 for “1O Pin
Configuration Message”
document

UART Wake |1 0 (default) 0 (default) Number of preamble byte

Up Max pattern transmissions. The

Preamble tracker will use this spec in
subsequent transmissions to
the host.

UART Idle 1 0 (default) 0 (default) Number of byte worth of delay

byte wake up between preamble

delay transmissons. The tracker will
use this spec in subsequent
transmissions to the host.

UART Baud |4 1C200 Baud 115200 UART baud rate. The following

Rate (default) (default) is the list of valid bauds - 900,
1200, 1800, 2400, 3600, 4800,
7200, 9600, 14400, 19200,
28800, 38400, 57600, 76800,
115200, 153600, 230400,
307200, 460800, 614400,
921600, 1228800, and
1843200.

UART Flow 1 0 (default) 0 (default) 0 = Disable hardware flow

Control control
1 = Enable hardware flow
control

12C Master 2 62 (default) 98 (default) Either a 7-bit or a 10-bit I12C

Address (user address. If this 16-bit field

system) begins with OxF, then this is a

flag indicating 10-bit 12C
addressing is being used. For a
7-bit address, only the lower 7
bits are used. For a 10-bit
address, only the lower 10-bits
are used. For a 7-bit 12C
address, this field will range
from 0x0008 through 0x007F.
Values lower than 0x08 have
special uses (see the 12C Bus
Specification for a description).
For a 10-bit 12C address, this
field will range from 0xFO0O0
through OxF3FF.

() The length of this field was increased from 20 bytes to 22 bytes, signifying an increase in the number of 10 pins from 10 to 11 for GSD4t

build numbers >= 4.0.2 and for GSD4e build numbers >= 4.0.1.
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Name

Bytes

Example
(Hex)

Units

Example
(Decimal)

Description

12C Slave
Address
(GSD4t or
GSD4e)

60 (default)

96 (default)

Either a 7-bit or a 10-bit 12C
address. If this 16-bit field
begins with OxF, then this is a
flag indicating 10-bit 12C
addressing is being used. For a
7-bit address, only the lower 7
bits are used. For a 10-bit
address, only the lower 10-bits
are used. For a 7-bit 12C
address, this field will range
from 0x0008 through 0x007F.
Values lower than 0x08 have
special uses (see the 12C Bus
Specification for a description).
For a 10-bit 12C address, this
field will range from 0xF000
through OxF3FF.

12C Rate

1 (default)

1 (default)

0 =100 Kbps

1 =400 Kbps (default)

2 =1 Mbps (not available on
GSD4t or GSD4e)

3 = 3.4 Mbps (not available on
GSD4t or GSD4e)

12C Mode

1 (default)

1 (default)

0 = Slave

1 = Multi-Master (default)

I12C Max message length 2 1F4
(default) Bytes 500 (default)
Maximum message length in
12C mode

Power control
on/off

0 (default)

0 (default)

See Table 5.94 for bit field
description.

Power Supply
Config Select

0 (default)

0 (default)

0 = Switching regulator
1 = Internal LDO

2 = External voltage

3 = Backup LDO

Table 5.93: Tracker Configuration Command

Power control on/off

Bit Field Description

[2:0] Edge type

0 On/Off disabled or not detected

1 Enable Falling edge On/Off IRQ

2 Enable Rising edge On/Off IRQ

3 Enable Rising edge On, Falling edge Off IRQ
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Power control on/off

Bit Field Description

4 Enable Falling edge On, Rising edge Off IRQ
[4:3] Usage type

0 No On/Off used

1 Gpio controlled On/Off

2 UartA Rx controlled On/Off
3 UartB CTS controlled On/Off
[5] OFF enabled/disabled

0 OFF disabled

1 OFF enabled

[7:6] Reserved

Table 5.94: TrackerConfig - Message ID 178, Sub ID 2

Response upon completion of the command: 0x0B (MID_ACK). Upon output of the SSB 0x0B (MID_ACK)
response, the Host will send the appropriate MEI 0x0A (Tracker Configuration) command to the Tracker if the

product is a tracker product.

Note:

The tracker configuration message information is also included in the parameters of the SiRFNav_Start() API
call of the SiIRFHost Reference Manual.

All tracker configuration setting requests in message (178, 2) will apply after the next reset, with the exception
of UART and I?C parameter setting requests which apply immediately.
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5.44.3 PeekPoke - Message ID 178, Sub ID 3
5.44.3.1 Tracker Peek and Poke Command (four-byte peek)
Field Length (bytes) Description
MID 1 0xB2
SID 1 0x03
Type 1 enumeration:

0 = Peek (always four bytes)

10 = eFUSE peek (4e and beyond
only, 4 bytes)

Access 1 enumeration:

1 = 8-bit access (byte access)

2 = 16-bit access (half-word access)
4 = 32-bit access (word access)

Address 4 unsigned integer

Data 4 ignored (usually filled with zero)

Table 5.95: Tracker Peek and Poke Command (four-byte peek)

Response upon completion of the command: 0x0B (MID_ACK). Upon output of the SSB 0x0B (MID_ACK)
response, the Host will send the appropriate MEI 0x1E (Peek and Poke Command) command to the Tracker.

5.44.3.2 Tracker Peek and Poke Command (four-byte poke)

Field Length (bytes) Description
MID 1 0xB2

SID 1 0x03

Type 1 enumeration:

1 = Poke (always four bytes)

Access 1 enumeration:

1 = 8-bit access (byte access)

2 = 16-bit access (half-word access)
4 = 32-bit access (word access)

Address 4 unsigned integer

Data 4

Table 5.96: Tracker Peek and Poke Command (four-byte poke)

Response upon completion of the command: 0x0B (MID_ACK). Upon output of the SSB 0x0B (MID_ACK)
response, the Host will send the appropriate MEI 0x1E (Peek and Poke Command) command to the Tracker.
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5.44.3.3 Tracker Peek and Poke Command (n-byte peek)
Field Length (bytes) Description
MID 1 0xB2
SID 1 0x03
Type 1 enumeration:
2 = Multi-peek

12 = eFUSE multi-peek (4e and
beyond only)

Access 1 enumeration:

1 = 8-bit access (byte access)

2 = 16-bit access (half-word access)
4 = 32-bit access (word access)

Address 4 unsigned integer
Beginning address

Number of Bytes 2 unsigned integer
Range: 0 to 1000
If zero, no data is read

Table 5.97: Tracker Peek and Poke Command (n-byte peek)

Response upon completion of the command: 0x0B (MID_ACK). Upon output of the SSB 0x0B (MID_ACK)
response, the Host will send the appropriate MEI 0x1E (Peek and Poke Command) command to the Tracker.

5.44.3.4 Tracker Peek and Poke Command (n-byte poke)

Field Length (bytes) Description

MID 1 0xB2

SID 1 0x03

Type 1 enumeration:
3 = Multi-poke

Access 1 enumeration:

1 = 8-bit access (byte access)
2 = 16-bit access (half-word access)
4 = 32-bit access (word access)

Address 4 unsigned integer Beginning address

Number of Bytes 2 unsigned integer
Range: 0 to 1000
If zero, no data is written

Data Number of Bytes

Table 5.98: Tracker Peek and Poke Command (n-byte poke)
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Response upon completion of the command: 0x0B (MID_ACK). Upon output of the SSB 0x0B (MID_ACK)
response, the Host will send the appropriate MEI 0x1E (Peek and Poke Command) command to the Tracker.

5.44.4 PatchStorageControllnput - Message ID 178, Sub ID 20

This message specifies where to store the patches. This message can only be valid for products GSD4e and PVT
products beyond. The scope of this message and the rules of overriding other settings of this value that may have
already been stored are described in Section 7.18.

Message Name Patch Storage Control

Input or Output Input

MID (Hex) 0xB2

MID (Dec) 178

Message Name in Code SIRF_MSG_SSB_TRACKER_IC
SID (Hex) 0x14

SID (Dec) 20

SID Name in Code PATCH_STORAGE_CONTROL

Table 5.99: PatchStorageControllnput - Message ID 178