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1. What's CGEE?

The document describes how to use CGEE (Client Generated Extended Ephemeris) supported by
SiRF starlV chipset. CGEE is the one type of the AGPS. Shorter time for cold/warm start,
particularly warm start only about 10 seconds and faster positioning can be achieved by use of the
CGEE. The stored ephemeris can be available within the next 3 days.

Note:
This AGPS application note is directed towards L20 R1.0 firmware version.

1.1. Related Documents

Table 1: Related documents

SN Document name Remark

[1] |L20 EVB _UGD L20 EVB User Guide

[2] L20_GPS_Protocol L20 GPS Protocol Specification
[3] L20 HD_V1.0 L20 Hardware Document

1.2. Abbreviations

Table 2: Abbreviations

Abbreviation | Description

CGEE Client Generated Extended Ephemeris
GPS Global Positioning System

GGA GPS Fix Data

GLL Geographic Position — Latitude/Longitude
GSA GNSS DOP and Active Satellites

GSV GNSS Satellites in View

NMEA National Marine Electronics Association
OSP One Socket Protocol

TTFF Time-To-First-Fix

UART Universal Asynchronous Receiver & Transmitter
VDOP Vertical Dilution of Precision
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2. How to Use CGEE?

2.1. Reference Design

The functional schematic diagram of CGEE is shown in Figure 1.

VIN
ENABLE
vCC
> L20 Module
SiRF starlV chip
V_BCKP RTC domain
~ -
<+

* A header and storage control flag needs to
be stored in the SRAM for indexing EE data

Figure 1: Functional Schematic Diagram of CGEE

The external 1Mbit EEPROM is used to store Client-Generated Extended Ephemeris (CGEE) data
generated by SiRF starlV chip through 12C @ port. Control flag and header of EE Data are written
in the SRAM which is in the RTC domain in the chip. When the module is restarted, the
information in the SRAM will function as the index of EEPROM. V_BCKP is used to supply
power to the RTC domain. When V_BCKP is removed: the information saved in the SRAM will
be lost and the CGEE data files stored in the serial EEPROM will not be accessed accordingly
when L20 starts up next time. If L20 is powered on again, the system will generate new CGEE
data files which will be stored in the eternal EEPROM and the corresponding new header and
control flag will be written in the SRAM.

Thus, it is strongly recommended two separate voltage sources, VCC and V_BCKP, should be
used in the design of the module. V_BCKP should be kept alive as long as possible.

(1) The 12C port is open drain output and supports up to 400kbps for accessing the EEPROM.
The data line and clock line are internally pulled up to VCC by 2.2K resistors.
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2.2. Recommended EEPROM

Some types of 1Mbit EEPROM have been tested to be available. The type and manufacturer are
listed in table 3.

The reference circuit of EEPROM is shown in Figure 2.

VCC
C205
I I U201
%7 8
0.1uF = | Vco NG

DR 12C CLK & | WC E1

5 SCL E2
DB _12C DIO S SDA GND

M24MO1-RCSBP

-

Figure 2: EEPROM Reference Circuit

Table 3: Recommended EEPROM

Manufacturer Part Number
ST M24M01
Seiko Instruments Inc. S-24CM01C
Atmel AT24C1024B
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3. How to Implement CGEE?

The following introduces the guideline on how to operate CGEE when the L20 is powered on and
how to restart CGEE when L20 is powered back.

Step 1: Switch NMEA protocol to OSP protocol mode

Click the menu: Receiver-Command-Switch Protocol. See Figure 3.

File | Receiver | Featwres AGFS  Windew Help

o+ co E®s o & affls 560 4 s 8o
C:\Progl T#| Discomnect... 123440_CONE_WARN_¥O_THIT. eps
30 1H| Command 3 | #)  Reset...
Power. Hazization ’ Foll 5/H Version
SgElE el Ueley 5 Foll Haw Farameters
2E 79 Set Reference Location. .. Foll A1

N 0. manac. . .
15 55. 3 -
05 48 Uh”.):gto‘r-'natlon Tis: IIIIIIIIII ..........’.... Poll Ephemeris. ..
29 380 2620 0 200 v { o | . .

Switch O + Mode. ..

02 340 1350 D 350 L | iy
27 210 1700 O 34.0 Switch Fower Mode. ..
21 2000 3150 0 41.0 JlllllJllLilIJJJJlle Switeh Protocols. ..
10 100 0780 0 25.0 o { |
07 01.0 0340 0 11.0 Set Mmanac. ..
08 21.0 0560 0 21.0 T T AT T S e
09 07.0 1830 0 23.0 Jmumummm_jm -
18 01.0 2770 0 380 L o | &

Set Debug Levels. ..

B WL Set D6ES. . a—

Set MEMS »

| Set AEP N
$GPGIY, 3, 3, 12, 07, 01, 034, 11, 0, 21, 058, 21, 03, 07, Y W . 1l
$GERNC, 051228, 000, 4, 3109, 5721, K, 12123, 4550, E, 0 i P M NG
$GPGGA, 051229, 000, 3109, 8721, N, 12123, 4550, E, 1, 0 IC Configure, ..
SGEGSA, &, 3, 26, 15, 05, 29,02, 08, 27,21, 10, ,,, 1. 7,0

SGPRNC, 051229, 000, 4, 3109, 8721, H, 12123, 4550, E, 0 IC Feek/Poke. ..

$GPGGA, 051230, 000, 3109, 5721, ¥, 12123, 4550, E, 1, 0 Tor e Conn =y ’
$GEGSA, &, 3, 26, 15, 05, 29, 02, 08, 27, 21, 10, , ,, 1. T, 0.9, [ %%36

GGERMC, 051230, 000, 4, 3109, 8721, ¥, 12123, 4550, £, 0. 00, 126. 05, 180211, , , A&7

$GEGGA, 051231, 000, 3109, 8721, K, 12123, 4550, E, 1, 09,0. 9, 22. 7, M, 8.0, M, , 0000#5T

$GEG3A, &, 3, 26, 15, 05, 29, 02, 08, 27, 21, 10,,,, 1.7, 0.9, 1. 4%3B

SGERMC, 051231000, 4, 3109, 5721, ¥, 12123, 4550, E, 0. 00, 12650, 160211, , , A+EF :I
=

Figure 3
Then click Set, the module will switch to OSP protocol mode. See figure 4 on the Page 8.
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Set
Cancel |

e R ] TI Baud Rate:
GLL: |7 K |1152EIEI -]
(o R vI
GEv |0 K
mc: | K
vz |- -

Figure 4

Step 2: Access EEPROM

Click the menu: Receiver-Command-Input Command-User Defined Message. See figure 5.

File | Receiver | Featwes AGPS Windew Help

o @8l ¢  afaw &0 b

C:\Prog BF Discomnect... 123440_COME_WARM_NO_THIT. gps

W — : <k

Mode: | Command 3 | ) Reset. ..

Fower. Bavigation ’ Foll 5/ Version

S AE o MG H Foll Haw Farameters

0z 34 Set Reference Location. .. Foll 41

. o, Manac, . .

05 48. i <

15 FEL dd.}tgtozlatlon Tdis: S b"" Poll Ephemeris. ..

21 200 350 BF 413 MITTTHATITTR Switeh Operating Mode. .

26 79.0 021.0 BF 7 A1 A1 )

20 380 7625 EF 261 Switch Fower Mode. ..

10 105 0720 AD 19.2 o | v { Switch Protocols. ..

18 0.0 276.0 BF 9.2 JllllIJJlLllIlllIllLlN{

08 21.5 0555 AD 223 T T A Set Almanac. ..

27 21.5 1885 BF 31.0 Jﬂllll.llLJJlllllllL_l.lﬂl Set Ephemeris. ..

07 01.5 033.0 BC 07.0 -

09 07.0 1830 O 00.0 Set CGEE...
Set Debug Lewels. ..

P Dome Loopit —— COMS SH Yersion: Set TGPS. . =13l =]

i [i( Set MEMS 3

Set ABP 3

1911290 FreFos: Intlpd FFHaw =v: O Tagz: 1911260 Low F C ds Buff 0001 Chrft (hz) 66T HP:159.5 HV:3. 18 d
Low oW er Oommands 1 Br. ..

EPE, 0. 00, 1623, -2845328, 4663057, 3281533, 0,0, 0,3 1,0.87,4,2,0.9,1.4,6,9,1,0

IC Configure. ..

SHT_STAT 18

1911700 555

FERT

1] 0ow= 0

&GC: noize 995110 12151 freq 85653 onesz O 0 denszity 0 gain 29
1911350 ATX PF: Seq:93 Mode:0 Ev:0x322 A:1169555200 SVList:0x161243da 0x00000000 5¥s:26 15 5 29 2 85 27T 21 1097415800
0 159 1]

SHT_STAT 26 1911300 394 —29251 0 0 ow=

SHT STAT 5 1911300 160 —29251 0 0 ow= IC Peek/Foke. ..

SHT_STAT 2 1911300 328 —29251 0 0 ov= Thyoets, Dl v BroiEne (osean, -
SHT_STAT 15 1911300 396 29251 0 0 ov= T 15 028 0O [ oo et Mo
SHT_STAT 29 1911300 253 -29251 0 0 ov= O 181 3024 O d

SHT_STAT 21 1911300 414 -29251 0 0 oov= 0 1133024 O

Figure 5

Input defined message, A0 A2 00 03 E8 FD 01 01 E6 BO B3, which allows the module to access
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the EEPROM. Then click the button “Send”, L20 will send the EE data generated locally to the
EEPROM. See figure 6.

I:I:IHEI: Uzer Defined Message l_l_l_

04 0003ESFIO0101ERBOES

Figure 6

Note: If customers need to shut down the VCC power, Step 3 to 7 is required;
otherwise, the following steps can be ignored.

Step 3: Acquire the index from EEPROM

Input defined message: A0 A2 00 0A B2 03 02 04 80 04 25 28 02 5C 01 EA B0 B3.
BAICOMS: User Defined Message = 10] x|

A0AZO00ABZ03020450042525025C01 EABOES

Figure 7
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%, coms:

#0 47 OF 65 BZ 04 02 30 04 25 23 02 5C 50 15 00 00 01 01 00 00 44 61 00 OO0 B4 06 00 00 533 &
49 46 533 ZE 30 ZE 30 30 2D 2D 41 52 4D 20 46 46 34 43 4F 40 50 2D 34 32 00 00 00 00 00 oo
00 00 00 00 00 00 00 00 00 21 01 00 00 DA SA 13 17 S 1E 00 00 00 00 00 00 00 00 0o 0o oo
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO OO0 00 00 00 00 00 00 00 00 00 0o 0o oo
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO OO0 00 00 00 00 00 00 00 00 00 0o 0o oo
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO OO0 00 00 00 00 00 00 00 00 00 0o 0o oo
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO OO0 00 00 00 00 00 00 00 00 00 0o 0o oo
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO OO0 00 00 00 00 00 00 00 00 00 0o 0o oo
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO OO0 00 00 00 00 00 00 00 00 00 0o 0o oo
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO OO0 00 00 00 00 00 00 00 00 00 0o 0o oo
00 00 00 00 Qo0 00 00 00 00 00 00 OO Q0 a0 00 00 OO OO0 00 00 00 Q0 00 00 a0 00 00 Qo0 00 oo
00 00 00 00 Qo0 00 00 00 00 00 00 00 Q0 a0 00 00 OO OO0 00 00 00 Q0 00 00 a0 00 00 Qo 00 oo
00 00 00 00 00 00 00 00 00 0o Qo 00 00 00 00 00 00 00 00 00 00 00 00 00 0o oo 00 00 oo oo
00 00 00 00 00 00 00 00 00 0o Qo 00 00 00 00 00 00 00 00 00 00 00 00 00 0o oo 00 00 oo oo
00 00 00 00 00 00 00 00 00 0o Qo 00 00 00 00 00 00 00 00 00 00 00 00 00 0o oo 00 00 oo oo
00 00 00 00 00 00 00 00 00 0o Qo 00 00 00 00 00 OO 00 00 00 00 00 00 00 00 oo 04 00 oo oo
00 00 00 00 00 00 00 00 00 0o Qo 00 00 00 00 00 OO 00 OO0 00 00 00 00 00 00 0o 00 00 oo oo
00 00 00 00 00 00 00 00 00 0o Qo 0o 00 00 00 00 OO 00 00 00 00 00 00 00 0o oo 00 00 oo oo
00 00 00 00 00 00 00 00 00 0o Qo 00 00 00 00 OO0 00 00 00 00 00 00 00 00 00 oo 00 00 oo o0
00 00 00 00 00 00 00 00 00 0o 0o 00 00 00 00 00 00 00 00 00 00 00 00 00 0o oo 04 00 oo oo
00 00 00 00 00 00 00 00 00 0o 0o 0o 0o oo 00 o0 00 OF G5 BO B3 _:J

Figure 8
An incoming message, MID178 which has a variable length, will be found in the Response View
window. An example of such message is listed in the following data. The payload is 613 bytes.
The part in red between the start of the message “A0 A2 02 65 B2 04 02 80 04 25 28 02 5C” and
checksum fields “0B C8 B0 B3”, should be saved.

A0A20265B2040280042528025C50180000010100004A61000084060000534946332E302E30302D2D41524D2D4646
34434F4D502D343200000000000000000000000000000021010000DA5A13178A1E00000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000BC8BOB3

Step 4: Acquire another index data from EEPROM

Input defined message: A0 A2 00 0A B2 03 02 04 80 04 27 90 00 24 02 1A B0 B3.

L20 A GPS_AN_V1.0 - 10-
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Biicoms: User Defined Message

Specify in Hex (eg. 55 AB BD ...) or Text depending on ' Frotocol Wrapper® selection

A0AZO00AEZ 03020480042 TA00024021 ABOES

—FProtocol Wrapper
" OSP

i~ HMEA
{+ Baw

AOAFOO0ABRZE0Z0430042TI000Z 4021 ABOES

Figure 9

, COMZ: Response View

a0 &2 00 200 BZ 04 0Z 80 04 27 90 00 24 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 o0 o0 ad
00 00 00 00 00 00 00 00 00 00 00 a0 00 00 0o 0o o0 00 02 17 EO B3

Figure 10
Another incoming message, MID178 which is shorter than the first one, can be found in the
Response View window. The red payload bytes between the start of the message “A0 A2 00 2D
B2 04 02 80 04 27 90 00 24" and checksum fields” 02 17 B0 B3”, should be saved in the message.

A0A2002DB20402800427900024000000000000000000000000000000000000000000000000000000000000000000
0000000217B0OB3

Step 5: Remove the power

Step 6: Input the processed message saved in step 3

When L20 is powered on again, please append the payload message saved in step 3 behind “A0
A2 02 66 B2 03 03 04 80 04 25 28 02 5C”. Checksum is marked in blue below and needs to be
calculated. After putting these three parts together, then click the button “Send”.

Note: the Annotations in the end of this document will introduce how the checksum
calculates.

A0A20266B203030480042528025C50180000010100004A610000B4060000534946332E302E30302D2D41524D
2D464634434F4D502D343200000000000000000000000000000021010000DA5A13178 A1E0000000000000000

00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

L20 A GPS_AN_V1.0 - 11-
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00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000BCCBOB3

Input the above message.

.|_|_|f|"| User Defined Mazzag

Specify in Hex (ez. 55 AB BD ...) or Text depending om *Frotocol Wrapper® selection

A0AZOZEEEZ03030430042525025C501500000101 00004451 0000E4060000534946352E302E3030

—FProtocol Wrapper

C oot
" HMEA Cancel |

{+ | Raw

L 000E406800005354946:5332E302E3030
2D2D41524D2D454534434F4D502D34SZDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDE1DIDDDDDAEAISIT

Figure 11
Step 7: Input the processed message saved in step 4

Similar to step 6, append another payload saved in step 4 behind “A0 A2 00 2E B2 03 03 04 80 04
27 90 00 24”, calculate the Checksum, then put these three parts together, and the total message is

shown as below:

AO0A2002EB203030480042790002400000000000000000000000000000000000000000000000000000000000000
0000000000021BB0B3

Input the message, and click the button “Send”.

L20 A GPS_AN_V1.0 - 12-
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BAjcomit: User Defined Message Mmi=lE

A0AE002EBZ0305043 0042 TI000Z2400000000000000000000000000000300000000000000000000 |

Figure 12
After finishing the steps above, the CGEE will be achieved.
Note »
1) Itwould take about 70 ms to handle steps above at baud rate of 115200 bps.

2) The data generated from EEPROM is available within the next three days.
3) The incoming messages in Step 3 and 4 are always not the same in different time.
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Annotations:
The checksum is transmitted with high order byte first and followed by the low byte. This is the
so-called big-endian order.

High Byte Low Byte

< Ox7F Any value

The checksum is 15-bit checksum of the bytes in the payload data. The following pseudo code
defines the algorithm used.

Enable message to be the array of bytes which will be sent by the transport.

Set msgLen to the number of bytes in the message array to be transmitted.
Index = first

Checksum =0

While index < msglLen

checkSum = checkSum + message[index]

checksum= checksum AND (2"°-1)

checkSum = checkSum AND (2%°-1)

For more detailed information, please refer to document [2]
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