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I ntroduction performance of Royaltek’s GPS in a couple of
REV-2000 is an evaluation kit for Royaltek GPS minutes. It can also provide you to design the OEM
series, RGM-2101/ RGM-3000/ REB-12R / products that use Royal Tek's GPS .

REB-2101 - It is convenient to test the GPS

performance ~ cold start / warm start / hot start Packing list

position update and so on by using the REV-2000. The evauation kit contains as follows:

REV-2000 helps you understand the operation and

i‘ il wwl

K E
REVZ000_V1.3
Evaluation Kit

v
v 3. RS232 Cable v 5. Test cable v
2. Power Adapter 4, USB Cable 1. REV-2000 Evaluation board
No. Items Specification Quantity Description
REV-2000 Provide power for GPS and convert the
1 . 115%160mm 1 signal from TTL to RS-232 or USB
Evaluation Board .
connecting to PC.
AC 110V or AC 220V
2 Power adapter 7.5V/1.0A/2.5mm/L.8M ! AC/DC adaptor
. RS-232 cable connecting evaluation
3 RS232 Cable 9pin/1.5M 1 board with PC.
4 USB Cable A t0 B type/1.5M 1 USB cable conr;veﬁtrl]ngceval uation board
5 Test Cable FLAT cable 22P 200mm 1 |FLAT cable connecting evaluation board
with User’s Machine.
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Getting started
To Setup REV-2000

REB-12R socket

The interface of REV-2000 is shown as follows:

Test 10 connector

Power swutch

Transmitting RESET
switch switch
v
WAKEUP
switch
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BATTERY

switch
BOOT

switch

RGM-3000
socket

P3 USB port

P2 DGPS RTCM-104
port

P1 NMEA / SIRF port
Connecting to PC/Laptop

Power adapter

Power
switch

RGM-2101/REB-2101
socket
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Power switch (SW1)

The Power switch isfor power ON or OFF .

Power mode switch ( SW2)

The power adapter of REV-2000 is 110V AC/ 7.5V
DC adaptor. It convertsthe 110 AC to DC.

Royal Tek can also provide you 220V AC power
adapter. Beware of the AC power of your office and
tell Royal Tek’s sales person for preparing the
correct power code for you.

REV-2000 provides 2 power modes on borad, 3.3V
and 5V. SW2: Left for +5V, Right for 3.3V. The
3.3V isfor RGM-2101/ RGM-3000 / REB-2101.
The5V isfor REB-12R.

Transmitting switch (SW4 -~ SW3)

RS232 TO RS232 : convert the signal from RS232
to RS-232 connecting to PC use P1.

TTL TO RS232 : convert the signal from TTL to
RS-232 connecting to PC use P1. TTL TOUSB :
convert the signal from TTL to USB connecting to
PC use P3.

LXHS/LXHA switch ( SW5)

It can choice the LXHS or LXHA of REB-12R.
BATTERY switch (SW6)

Enable: The battery will supply the power to engine
board or module.

Disable: The battery disconnected with engine
board or module.

BOOT switch

The BOOT switch isfor program upgrade. When
push the BOOT switch, the GPS engine board is
waiting for program upgrade and output nothing
when running SiRF demo program.

Please refer the program upgrade session for

program update.

DC input
The power input can be DC input instead of

using AC power adapter. The input range of the

DC input isfrom 6.5V ~ 12V. We suggest you
use +7.5V asthe DC input.
Reset switch
It isused for external reset.
Wakeup switch
It is used for externa wakeup.
P1
Thisis NMEA/SIRF protocol output/input port.
Please connect it to PC or Laptop RS-232 port.
P2
Thisis DGPS input port.
P3
Thisis NMEA/SiIRF protocol output/input port.

Please connect it to PC or Laptop USB port.

CON20D/CON20U
Thisisthe socket for REB-12R. Please refer the
hardware interface section for the pin
assignment.

CONS8
Thisisthe socket for RGM-2101 or REB-2101.
Please refer the hardware interface section for the
pin assignment.

CON22
Thisis the socket for RGM-3000. Please refer
the hardware interface section for the pin

assignment.

RS-232 setup procedure

(1) Plug the REB-12R on the CON20D /
CONZ20U or Plug the RGM-2101 / REB-2101
on the CONB8 or Plug the RGM-3000 on the
CON22

(2) Plug the active antennainto the external
antenna connector. The suitable view angle of
the active antenna is necessary. Caution:
Please do not put any metal stuff on the

antenna.
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(3) Connecting the RS-232 cable between After you finish setup, it islike as follows:
REV-2000 P1 and PC.

(4) Plug the power adapter. (or connecting the
DC power input, 6.5V ~12V)
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COM port

AC power

COM port
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USB setup procedure

©)

(6)

Plug the REB-12R on the CON20D /
CON20U or Plug the RGM-2101 / REB-2101
on the CONB8 or Plug the RGM-3000 on the
CON22

Plug the active antennainto the external
antenna connector. The suitable view angle of
the active antenna is necessary. Caution:
Please do not put any metal stuff on the

antenna.
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(7) Connecting the USB cable between
REV-2000 P3 and PC.

After you finishing setup, it is aslike as follows:

USB port
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> USB port
How to Install & Operate USB for
Windows ?
Getting Started
Step 1:Plug USB connector to REV-2000 P3.
Add Hew Hardware Wizard
Thiz wizard searches for new divers for;
LISE <-» Serial
A device driver iz a software progran that makes a
hardware device work. '
ur
matically
ialog as
Eimie] our device”.

Add Hew Hardware Wizard

What do wou want 'Windows to do’?

¥ Search for the best driver for your device.
[Recommended). :

" Display a list of all the divers in a specific
lozation, 20 wou can select the driver you want,
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Please assert the “Specify a location” and "\USB_DRIVER” in CD-Disc. Click the “Next>"

select the correct directory of the driver, button.

Add Mew Hardware Wizard |

Windows will zearch for new drivers in itz driver database
on your hard drive, and in any of the fallowing zelected
lozations. Click Mext to start the zearch.

[ CO-ROM drive

N Kicrosaft Windowe pdate

W Specily a location:
|E:\USE_DRIVER =]

It will find the driver from the CD-Disc automatically. Click “Next>" button

Add Mew Hardware Wizard

Windows driver file search for the device:

1SE High Speed Serial Canverter

Windows iz now ready to inztall the best driver for thiz
device. Click Back to select a different driver, or click Mest
to continue.

Location af driver:

= CAUSE_DR-1MFTDIBUS.INF

¢ Back

Cancel |

10
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The USB Serial converter driver is installed now.

Add New Hardware Wizard

% USE High Speed Serial Converter

windows has finizhed instaling the zoftware that your new
hardware device requires.

<Back |8 Finish Cancel
You can check the COM port number from the System properties now.
System Properties K E3

General Device Manager I H ardweare F'mfilesl F'erfu:urmanu:el

¥ Yiew devices by ype ™ Wiew devices by connection

Computer

-5 COROM

G- Disk drives

@ Dizplay adapters

--% Floppy digk. controllers

G152 Hard disk controllers

F-@% Keyboard

G- R anitors

Ty Mouse

B3 Metwork adapters

5 Parts [COM & LPT)

Spstem devices

E| niverzal Senal Bus controllers
Intel B23714B/ER PCI to USE Universal Hozt Controller
USB High Speed Serial Corverter

IJSE Root Hub

Properties Refresh | Remaove | Prirt... |

11
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The default COM port is COM3 in this example.

System Properties EE3

General Device Manager | Hardware F'rufilesl F'erformancel

' View devices by type = View devices by connection

Computer -
253 COROM

[+ Disk drives

@ Dizplay adapters

--% Floppy digk controllers

-2 Hard disk controlers

&a Kevboard

M onitars

Mouze

1B Metwork adapters

= % Ports [COM & LPT)

L e T Communications Port [COMT]

ny‘ Comrmurications Port [COMZ]

5 ECP Prirter Port [LPT1)
8 IGE Cerial Port [COM3)
Systern devices LI

[ o S N POCNORPRRY [ U ) » TP Sy | PR

Froperties | Refrezh | Remove | Prit... |

Step 3:Choose the correct COM port for running the

map or navigation software.

12
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To operate REV-2000 (2) Choose the “ Supplied Data’ radio button.
Install the SRFDemo.exe Click the “Instrument(Measured Data)” check
Copy the SiRFDemo.exe from the CD-ROM box.
\Toolkit\SiIRFDemo to the destination path, e.g. (3) Select the serial port, e.g. COM1. The default
“c:\Royak Tek\REV-2000\Demo”. Add a shortcut of baud rate of Reb-12R is 9600bps. Click the
SiRFdemo.exe on the desktop of Windows 98. OK.

(4) There are 6 menus on the menu bar: Setup,
To use Sirfdemo.exe View, Action, Navigation, Poll and Window.
(1) Double click the SiRFdemo.exe.

¢~ Random 0K
v Bunnlizd Data
I Simmlator (Troth Data)

Eance]

1l

(% File: | Bz,

gz | TR | = N T |
Week Ninber: I—
Time of Weeke [0 [me/lil
¥ Instrument (Measured Data)
" Fils| Exvey)
Fommst: IEIimry vl
& Berial Port: m Baud Rate: Im

13
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Connect/
Disconnect Signal Level
Data source
Tracking Toggle button view
setup Tracking view

A

A

B iRF e Derao

Setup  [iew b avigation Po
O ERTHE '
P 12-Channel Signal Level Fiew =]
sY St Az El CiNo -5sec -4 -3 -2 -1 0
[ I I I I I
[ I I I I ]
[ I I I I ]
[ I I I I ]
[ I I I I ]
[ I I I I ]
[ I I I I ]
[ I I I I ]
[ I I I I ]
[ I I I I ]
[ I I I I ]
[ I I I I ]
=10l x|
GPE Time: ek
Mode: Lat:
DOP: Lon:
Fix: Alt:
BVs Used in Fix:

7S\t

R
)
d - _d
v
v
Map view

Development view

level view”, “Tracking view” and “Map view”.
(5) Click the“Signal level”, “Tracking”, “Map” (6) Check the View / Messages/ Development to

buttons of the tool bar to enable the “Signal enable the development view.

HMEFtar Dem 2 G000

Eetup m Action  Navigation FPoll  Window
signal Level
Tracking

Map

DGES Btatos

14
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(7) Click the ﬂl to start testing. il: Initialize Data Source

(8) The other buttons of tool bar are explained as

follows: (9) After you click theﬂl, you can seethe

i NMEA output on the development view.
_| : Pause the data reception.

El ‘Log thedataasa*.logfile.

Setop ¥iew Action Navigation Poll Window

& mels [+nlgl |

SY St Az El CiNo -5sec -4 -3 -2 -1

IﬁGPGSV 3,2,09,26,25,051, 43 15 21,514,37,25,15,275,36,21,13,316, 30FI1
GPGSV 3 3 DQ 30 11, 1?5

GPRMC, 174547 9084, 2500 98?? 1,12117.8800,E,0 01,180 28,001000,,407 Mode: Lat:
PV TG, 150,28, T,M,0.00, 0,0 0,K %62 Dop T
IPCICHA,024545 958,2500 08 7T.N, 12117 5809, E,1,09,0.9,197.5,M,,,0000404 it
GPALL,2500.9577,1, 12117 8509,E,024545 %5, 35 :
CPGSA.4,3,00,17,23,05,26,29,21.30,15,,,1 6,0.0,1 3%3E SVsUsedelx

GPGRY,3, 1 DQ DQ 68 045 46 1? 59 219 46 23, 54 345 44,05,27,143, 41 %15 =~
GPGSV 3 2 DQ 26 25 051, 43 15 21, 314 3? 29 15 2?5 3? 21, 13 316 39470

GPGSV 3 3 DQ 30 11, 1'."5 40%id

GPRMC (Z4ada 998 A, 2500 98?’? N,12117 8309,E,0.03,118.16,091000,, %06

GEV TG, LT T,,MDDBN K"\SD

GPGGA 024349 99,2500 | 98?6 M,12117 8809,E,1,09,0 9,197 6,M,,,,0000 406

GPGLL, 3500 0876, N 121171 8809 E (24345 999 ¥4

GPGSA,A,.’S,DQ,1?,23,05,26,29 21,30,15 ,1.6,0. 9 1.3#3E

GPGRY,3,1,00,00,68,045,46,17,59,219, 46 23, 54 345 44,05,27,143, 41 %15

GPGSV 3 2 DQ 26 25 051, 43 15 21, 314 38 29 15 2?5 36 21, 13 316 3947E

GPGSV,B,B,DQ,BD,I 1,1?5,40 i
GPRMC,024849 999, 4,2500 5876,1,12117 8809,E,0.05,15.82,091000,, *30 j

GPYT,15.82,T,M,0.05,,0.1,K*54

To switch from NMEA to SIRF protocol
Check Action / Switch to SIRF Protocol.

Setup Wiew | Action MNawigation Poll Window

ﬁl ml@ v Dpengahas.nurce

Cpen Log File. .

Pausze Displacr

Initialize, et Saise..

st e N ELS Eratacall.

send Serial Break Sigmnal
Samchronize Protocol and Bavd Eate

You could see the following screen after you switch to SiRF protocol.

15
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Setip  Wiew Action Navigation Poll Window

£ [mief= [+ n|g =|

SY St Az El CiNo -bsec 4 -3 -2 -1 0
q BF 40 (11 A6 [ T Iy
17 BF 214 &7 45 | NETRNNNNN (AT (NIRRT (TN RTR N (AT
23 BF 348 &6 45 | NNTRENN (RN (NER RN (TR (TN
[ BF 141 29 A0 | EETETTET (ATRATENT (NYRNTNTET (TENRTRNTT (ATNTTRUTY o
2?6 BF 54 23 42 | EETRRNNT (AT EATRT (FARNTNNET (TEN RN (NTRTNT
1 BF 312 23 A1 | FETETTNTT (ATARATRNT (FUNRTRTET TNRTRNTT (ATRNTNETY
29 BF 277 16 A0 | ETERTENT (AT RATNET (NARRTRNET (AERNTRRNT (ATNEERAT
21 BF 318 1% 39 | EETETTET (ATETETENT (NARNNTET (AENNTERNT (ATRTENITE o
30 BF 172 13 A0 | FETEEET (ATARETENT (NYRTTNTET (ATNRTRRTT (ATNRTNTY o

-00000129
- 00000120
- 00000131
- 00000132
- 00000123
- 000001 34
- 000001 35
- 000001 36
- 00000137
- 00000133
- 00000129
- 00000140
00000141
- 00000142

Int: 021053024
Int: 020076024
Int: 020060024
Int: 024071024
Int: 018071024
Int: 020/083/024
Int: 020/033/024
Int: 020050023
Int: 020063023
Int: 020067023
Int: 018072024
Int: 0200721024
Int: 0200731024
Int: 019073024
Int: 020065024
Int: 027062124
Int: 018076024
Int: 018075024

s 0625 * BF BF EF * BF EF EF *BF EF EF *00 00 00 1000000
ms: 0626 * BF BF BF * BF EF EF *BF EF EF *00 00 00 1000000
ms: 0626 * BF BF BF * BF EF EF *BF EF EF * 00 00 00 1000000
ms: 0626 * BF BF BF * BF EF EF *BF EF EF *00 00 00 1000000
ms: 0646 * BF BF BF * BF EF EF *BF EF EF *00 00 00 1000000
ms: 0625 * BF BF EF * BF EF EF *BF EF EF *00 00 00 1000000
ms: 0623 * BF BF BF * BF EF EF *BF EF EF *00 00 00 1000000
ms: 0627 * BF BF BF * BF EF EF *BF EF EF * 00 00 00 1000000
ms: 0632 * BF BF BF * BF EF EF *BF EF EF *00 00 00 1000000
ms: 0634 * BF BF BF * BF EF EF *BF EF EF *00 00 00 1000000
ms 0655 * BF BF BF * BF EF EF *BF EF EF *00 00 00 1000000
ms: 0631 * BF BF BF * BF EF EF *BF EF EF *00 00 00 1000000
ms: 0634 * BF BF BF * BF EF EF *BF EF EF *00 00 00 1000000
ms: 0627 * BF BF EF * BF EF EF *BF EF EF *00 00 00 1000000
ms: 0628 * BF BF BF * BF EF EF *BF EF EF *00 00 00 1000399
ms: 0631 * BF BF BF * BF EF EF *BF EF EF * 00 00 00 1000000
ms: 0647 * BF BF BF * BF EF EF *BF EF EF *00 00 00 1000000
ms: 0625 * BF BF BF * BF EF EF *BF EF EF * 00 00 00 1000000

-00000127
- 00000123

12-Channel Signal Level Data:

Alla

(ol xI

GPS Time: 9692099 Week:
Mode: Full 3D Lat: 250164
DOF: 16 Lon: 131 29?9
Fi:  Validated Alt:

9 BVsUsed in Fic 91723 526152021 30

ZS\N\Y

W\

Information Displayed Description

Satellite Number (SV)

GPS satellite PRN number

Status (St) Satellite status

Azimuth (Az) Satellite azimuth (in degrees)
Elevation (El) Satellite elevation (in degrees)
C/INo Signa level (in dB-Hz)

Signal Level (-5 sec) 5-second history

Tracking view:

Green: Satelliteis tracked and used to
calculate the navigation solution.

Blue: Satelliteistracked but is not used to

calculate the navigation solution.

Latitude, Longitude, Altitude and

Navigation mode etc.

Initialize Data Source

Red: Satelliteis|ost tracked.
Development data view: Itisfor

development purpose not for user.

Map View: Demonstrate the GPS time,

Click the ilbutton to initialize data source.

It provides the cold start, warm start and hot
start test functions. The receiver initialization

view islike follows:

16
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ex Initialization

Fosiion:  E: [T m
m T IU— m
Z: IU— m

Clock: [T

™ | sz Coend 0rE Tie

ee o inmbier: ID
e afiiesks ID &

Channels: |12

~ResmtMode —— Mesmges:
+ Hot Start [V Enable Raw Track Data
" Warm Start (Mo Inif) [¥ Enable Developiment Data
 Warm Start Tnf)
€ Cold Start

The definition of cold start, warm start and hot start is described as following table:

Option Description

Hot Start The Evaluation Unit restarts by using values stored in the internal of the GPS receiver.

Warm Start (No init) This option has the same functionality as Hot Start except that Ephemeris data and
retains al other data.

Warm Start (init) This option clears al initialization data in the GPS receiver and subsequently reloads the
datathat is currently displayed in the GPS receiver initialization is cleared.

Cold Start This option clears all data that is currently stored in the internal memory of the GPS

receiver including position, almanac, ephemeris, time, and clock drift.

To switch from SiRF protocol to NMEA praotaocol
(1)Select the “Action/Switch to NMEA Protocol” like follows.

ﬂ SR Far Dema 3 0b2 on CORM1/58400
Setup  View | Action Navigation Poll Window

%l Iﬁli v Open Data Sonrce

Cpen Log File. .

Famze Displaxr

Initialize Data, Source. ..

Swtch to NWMEL Frotocol...

wat o o piEE Brataea]

send Serial Break Signal
symchronize Protocol and Bavd Rate

(2) After you select the “ Switch to NMEA Protocol”, it will show up a“Select NMEA Messages’ dialog. Select
the NMEA Messages that you want to use.

17
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NMEL Mesmges Update Eate 141 feconds

et Defamlts |
- Band Rate 19800 =]

h? Cancel |
o
=

Teer 9 =2 Note:
The User mesage rate sethings will only
g VMR ot mesngoe eng he SDK.
(3) Determine the update rate for each NMEA from SIRFDemo.exe
message There are two modes of low power operation:
(4) Select the baud rate that you want to use from (1) Trickle power: In TricklePower mode, the
the Baud Rate pull down menu. power to is cycled periodically, so that it
(5) Click the OK button to save or Cancel button to operates only afraction of the time.
exit (2) Pushto fix: In Push-to-Fix mode, the receiver
(6) 1t will switch to NMEA protocol. is generally off, but turns on frequently enough
To Synchronize Protocol to collect ephemeris. So that, upon user
When you don’t know what the protocol/baud request, a position fix can be provided quickly
rateis set , you can use this option to synchronize after power-up.
protocol. Select the Action/Synchronize Protocol To enable trickle power mode from SiRFdemo.exe,
and Baud Rate. It will synchronize the protocol please select the “ Action/Set TricklePower
and Baud Rate. Parameters’ like following picture.

To Switch Trickle Power Parameters

18
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SiRFstar Demo 3.30a on COM1/19200

Setup Elew .&Ctl n Wlarimatinn DAl WA indnar

(] [ oS [ev &

12-Channel Sign

SV St Az El CGINc

Cpen Data Source
Open Log File...

v Pause Display

Initialize Data Scurce...

Switch to NMEA Protocol...

siihch e SRR Pratoes]

Send Serial Break Signal
Synchronize Protocol and Baud Rate

Developmen‘[ Da

Set Main Serial Port...
Set DGPS Serial Port...

o [=ip.y

Set TART Configuration... I % 0
i 0,000 0,000
Set Almanac...
St Ahemers, 0 Lon:  0.00000 Al
Switch Cperating Mode... | Fix: Unvalidated

Set TricklePower Parameters...
Seh Ilessage Eafe..,

gRBAE esum

%,'_

- | b
OB AM 1058

Then, it will show a“TricklePower parameters’
dialog for parameters setting. There are two
parameters of Trickle power that needs to be set,
“Update Rate and On Time”. The “Update Rate”
means the navigation update frequency. For example,
“1 sec” means output once per second and “2 sec”
means output once per 2 seconds. The “On time”
means running time in the output period. For
example, “200 ms” means the running time is 200
ms per navigation update. The duty cycle of trickle

power is determined by setting of “ Update Rate” and

19

“On Time". For example, if the “Update Rate” is 1
sec and “On time” is 200ms, the duty cycleis
200ms/1000ms = 20%. If the “Update Rate” is 2 sec
and “On Time” is 300 ms, the duty cycleis
300ms/2000ms = 15%. The duty cycleislimited to
5% ~ 50%. Since it will do some estimation in
trickle power, please tune the proper duty cycle that
can compromise the power consumption and
acceptable navigation performance. The
“ricklePower Prameters’ dialog is shown as

following picture.



Royal Tek GPS Receiver RGM-2101/RGM-3000/REB-12R

REV-2000 Operational Manual

TricklePower Parameters

—Mode
" Continnous

" Push To Fix

send m

Cancel

Invalid TF Settings

Update Rate: m SEC E 7.4
Cmn Time: [200 * | msec 200 300

To change TricklePower parameters (2) Runthe SIRFProg.exe.

from 12 pinsinterface. (3) Select the Target Loader File. Select ditarget.s

Sinceitis NMEA output default, it needs to change for STARL. Select digsp2.bin for STAR2.

to SIRF protocol before change TricklePower (4) Select the Target file that need to be

parameters. The procedure is described as follows: programmed into flash memory.

(1) Use“Set Seria Port” command of SIRF (5) Select the COM port. Keep the Baud rate at
NMEA input messages. 4800 for RGM-2101/3000 REB-2101 and
$PSRF100,0,9600,8,1,0* OC<CR><LF> 9600 for REB-12R.

It will switch from NMEA to SiRF protocol. (6) If you want to upload program to REB-2101,

(2) Use“Set Trickle Power Parameters - Message please assert the GSP2 check box. But leave it
1.D. 151" to set the trickle power parameters. unasserted for REB-12R.

(3) Use“Switch To NMEA Protocol — Message (7) Click Upload to begin programming flash
1.D. 129" to switch back to NMEA protocol. memory.

(8) Releasethe BOOT button.
To upgrade GPS engine board program (9) Now it will run the new program that uploaded

@

Push and hold the BOOT button.

20

into flash memory.
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SiRFProg 1.6 |

W Valid Corrent Target /W (S1EF Frotocol)
[~ Update Boot W

[~ G3F2

N Load Tareet Sl

|CDM1 - I 192010

IRead:f to npload software

Upload

Exit

Boot [oaders Eile, | [dlEset.s

Eaot Eile,, boot.s

Target Loader File., | [C:Vacky'SiRFStarll Tools\dlgsp2. bin

Target File.. CVackwSiRFStar [ Tools'reb2]_11.5

NOTE :

1. When you use USB to
Transmitting signal you
don’t need to plug the
power adapter because
USB can support power
to the evaluation kit .

2. Before you turn on the
power you must check
the voltage and
Transmitting signal
function if correct for the
product .

3. REB-12R series have
different connection type
so you should check if it
was correctly mounted or
not by PIN1.
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4. While you use USB port
to connect evaluation
Kit,please be sure that
connection icon g is
disconnected before you
do some adjsutment on
the dip sw or switch off
the power.Otherwise, the
USB port will hang & can't
be used .



