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RDO02 Module RDO2 &R

1. Introduction / {7

The RD02 module is an OEM module independently developed by SinoGNSS ,Which supports RDSS
transceiver integration.It is Integrated with LNA, RDSS RF transceiver chip, 5W power amplifier, and BD-3
dedicated baseband circuit, it can achieve BD-3 RDSS communication and positioning function.The RD02
module has the characteristics of simple application, high integration, small size, and low power
consumption.lt can be widely used in various BD RDSS communication terminals, including vehicle

mounted, handheld, data transmission, etc.
The features of RD02 product are :
Capable of processing RDSS signals in China and global regions;

Compatible with the BD2 short message communication system, with the function of receiving S-band

outbound signals and generating L-band inbound signals;
A single message can send up to 1000 Chinese characters;
Built in LNA and 5W power amplifier units, can be directly connected to the antenna for using;
40 x 40mm min size module, easy to integrate;

RDO2IEHR 2 EI RS M B EWANISTIFRDSSIE —ROEMIEER, EERT LNA. RDSS SHRICE SR, SWIN., 1t
I=SERAETHKSE, LIt} =SRDSSEEEMINAE, RDOERNAEE., ERES. KT/, INFERFSS,
FZ N AT EEIIRDSS BIEKRE, GIFEHE. FiFR, HUERE,

RDO27m4FmanT:

oI b IR o [E R £kt XSBE RDSS 55

A BD2 BIRBERS, BHRIESHREMESINE, UREGERUIRAESINGE;
BRI HZS T RIX10001NF;

NELNATISWINI SR T, TTEEEXRLER;

40x40mmINRTIEER, BT &R,
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RDO02 Module

1.1. Product Characteristics / F=iRiFtt

Table 1. Product Characteristics / P a4

RDO02 SPECIFICATION/ RDO2 #3&

Signal
Reception

RDSS {551&I

Receive Signal Type

RRESHE

RDO2 &R

Receive S11, S2C_ d Outbound Signal
Frequency range: 2491.75 +8.16 MHz
EIS1I, s2c_dHiHES

SAERSEE: 2491.75+8.16MHz

Reception Sensitivity

RRBE

1. When the stationary overshoot signal is less than
or equal to -127.6 dBm, the error rate: <1x10-5

2. RDSS message branch of BDS-3:

Private segment 24 Kbps information frame ,the
error rate: <1E-5 (signal power - 123.8 dBm);

Private segment 16 Kbps information frame, the
error rate: <1E-5 (signal power - 127.5 dBm);

Private segment 8kbps information frame, the error
rate: <1E-5 (signal power -130 dBm)

1. FREEES/NFETF-127.6dBm B, iRIBE: <1x10-5
2.3t} =SRDSS B!

L HE 24kbps EEM, 1R3%F: <1E-5 (ESI1%-123.8
dBm) ;

LHE 16kbps R, RIBE: <1E-5 (FSWX-1275
dBm) ;

L 8kbps ERM, RIBZE: <1E-5 ((FSPE-130

dBm)

First Capture Time

ER¢i G

Reacquisition

ESEE ]

< 1s (Signal interrupt 30s, recapture time no more

than 1s./5 Sl 30s, EZiEFEETEIAREE1s)

Signal Capture Sensitivity

-130dBm

©2024, ComNav Technology Ltd. All rights reserved. SinoGNSS is the trade mark of SinoGNSS Technology Ltd, registered in People’s Republic of China. All other trademarks are theproperty of their

respective owners.

SinoGNSS

QNT - RDSS - PS001,Rev 1.1




RDO02 Module

RD02 SPECIFICATION/ RD02 #I5&

ESHRREE

RDO2 #&1R

Received

(B B WU R 4L

Number of Simultaneous Beams

Channel Time Difference
Measurement Error

BENENSIRE

<5ns (1o )

Device Bidirectional Zero

RENDEE

Tms+5ns

Precision of Launch Time
Synchronization

RPN ERSEE

<5ns (10 )

Transmitted Signal Type

REHMESKE

Launch LfO, Lf1, Lf2 inbound signals
Frequency Range: 1610~1624MHz
RHt Lfo. Lf1. Lf2 AWLES

MEBE: 1610~1624MHz

RDSS Transmit Power EIRP Value

6dBW ~ 8dBW
RDSS &SINZEEIRPE
RDSS Signal
Emission Frequency Accuracy
Emission <5x10-7
o BEVRR T
RDSS {55 &4
Launch Signal Carrier
Suppression >30dBc
ESHESEIRIMNEIE
Modulation Phase Error of
Transmitted Signal <3°
ESESARBAMIRE
Electrical Input Voltage
3.3V~5V
B WABE
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RDO02 Module

RD02 SPECIFICATION/ RD02 #I5&

Static Power

RDO2 &R

1.65W
SN
Power Amplifier Power Supply
+5V
Ihrites
Emission Current
. <1A
R
Operating Temperature
-40°C~+70°C
Environmental | L{EEE
HIREK Storage Temperature
-45°C~+90°C

RERE

Short Message
Communicatio
n

BREE

Support BDS-2 message length

XS SRR KE

120 Chinese Characters

120 X=F

Supporting BDS-3 Regional Short
Message

XIFIES =S KEERX

1000 Chinese Characters

1000 ;X=F

Hardware Interface

LGA (94PIN)
EEO
Physical Size R 40mm=x40mmx7mm
MRS Weight & 1209
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RDO02 Module RDO2 #&ik

2. Size / R+

ATRMH TROO2HIEME, =—NEMNNANMERYT, ETHPE—SRAREHRIUTNRE,

EI$E] SN:04900001
E8E PN:2400120238

40 £0.2

_*.

34.5)
32)

40 £0.2
8*4(

23%].5(

OO0
o [ (][I0

s

Figure 2. RD0O2 Dimension View / RD02 =#1E&

&

Z XM E S L ERIAUtoCAD dwgX i, TTEESAEDARMATFRAEMRRIT,

©2024, ComNav Technology Ltd. All rights reserved. SinoGNSS is the trade mark of SinoGNSS Technology Ltd, registered in People’s Republic of China. All other trademarks are theproperty of their
respective owners.

SinoGNSS QNT - RDSS - PS001,Rev 1.1 8



RDO02 Module RDO2 &k

3. Pin Arrangement and Definition / $tBI#RIRFIENX

RDO21ZIRE1E94PIN B F TU1ER,

WO Co ~1 O U o= W D

— =
Lo = O

13

[T e I e T e T S T e e et
Hs O D — O W 0 =~ O U

Figure 3. Pin drawing of RD02 Module(Front view) / RDO2 &3R5 | i (IEXLE])
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RDO02 Module

Table 2. Pin Definition of RD02 94-Pin Pad / RD02 945t BI85 HIE X

RDO2 #&1R

PIN SIGNAL TYPE DESCRIPTION

1 GND GND | Ground Reference SE i
L frequency point signal output N

2 PA_OUT o LIiR{ESHtinO
port

3~5 GND GND | Ground Reference SEM

6 SIM_RSTn I SIM reset SIMKELIES

7 SIM_CLK o) Clock signal for SIM SIMKESS

8 SIM_CD I Card dected signal for SIM SIMKIRMES

9 SIM_DATA I/O | SIM data SIMEEE

10 GND GND | Ground Reference SEM

11-18 | RSV Reserve REBEH

19 GND GND | Ground Reference SEM
Power amplifier power input port .

20 VIN_PA PWRI(l) I ERSAKA (5.0V)
(5.0v)
Power amplifier power input port .

21 VIN_PA PWR(l) INERRERARA (5.0V)
(5.0v)
Module power supply port (3.3-

22 VIN PWR(l) BRI EBIRO (3.3~5.0V)
5.0V)
Module power supply port (3.3-

23 VIN PWR(l) ERMEBIRO (3.3~5.0V)
5.0V)

24~26 | GND GND | Ground Reference SE i

27 VDD3_RTC PWR(I) | Power supply for internal RTC YMERTCHE

28 COM3_CTS o) Clear to send for COM3 COM3iERRIE

29 COM3_RTS o) Request to send for COM3 COM3iER &%

30 COM3_RXD I Received data for COM3 input COM3E[O#A

31 COM3_TXD o) Received data for COM3 output COM3&E[OimH

32 COM3_SCK o) Serial clock singal for COM3 COM3 &I HMES

33 COM4_RXD/ I/O Received data for COM4 input/ coM&4E A/

©2024, ComNav Technology Ltd. All rights reserved. SinoGNSS is the trade mark of SinoGNSS Technology Ltd, registered in People’s Republic of China. All other trademarks are theproperty of their
respective owners.
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RDO02 Module RDO2 &k
PIN SIGNAL TYPE DESCRIPTION

TWCKO I2C sCL I2CE$PES

COM4_TXD/ Received data for COM4 output/
34 I/o COM4EOMH/12CHIEES

TWDO 12C SDA
35 CAN_RX1 | CANT1 input CANTEIBEINES
36 CAN_TX1 o CAN1 output CANTEIBRIXES
37 GND GND | Ground Reference SE i
38 USB_PP I/O USB interface data (+) USBEUIRES (+)
39 USB_PN I/O USB interface data (-) USBHEIEES (-)
40 GND GND | Ground Reference SEih
41 SDMMCO_CMD /O SD command signal
42 SDMMCO_RSTN I/O SD reset
43 SDMMCO_CK /O Clock signal for SD
44 SDMMCO_DATO I/O SDMMCO_DATO

- 4bit SDIO# (<. BYHy. &1,
45 SDMMCO_DATI1 I/O SDMMCO_DATI1
BN, SRIP. EUR)
46 SDMMCO_DAT2 I/O SDMMCO_DAT2
47 SDMMCO_DAT3 I/O SDMMCO_DAT3
48 SDMMCO_CD I/O Card dected signal for SD
49 SDMMCO_WP I/O SD write protect
50 GND GND | Ground Reference &
51 SYS_RSTn | System reset RAENES
52 TDO o) Test data output MWXEEREES
53 ™S I Test mode selection input MIAARTEFRA
54 NTRST | Reset ElES
55 TCK I Test clock input MBS EHMAE S
56 TDI I Test data input MHBIRWMAGES
57 GND GND | Ground Reference SEM
58 SPI2_CSO o) Chip select for SPI SPIRIEES
59 SPI2_MISO/ | SPI_MISO/ SPIEIA/
©2024,ComNav Technology Lic. Al ights reserved. SinoGNSS s the trade mark of SinoGNSS Technology Lt registered in People’s Republicof China. All thertrademarks re thepropertyof their
respective owners.
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RDO02 Module RDO2 #&1R

PIN SIGNAL TYPE DESCRIPTION
COM5_RXD/ Received data for COMS5 input/ coMsEOmA/
TWCK 12C SCL 12CRtEp ==
60 SPI2_CLK o) Clock signal for SPI SPIBYEMES
SPI2_MOSI/ SPI_MOS/ SPIgL/
61 COMS5_TXD/ o) Received data for COM5 output/ COMSE i/
TWD I2C SDA 12CERES
62 COM1_RXD I Received data for COM1 input COMI1EO%A
63 COM1_TXD o) Transmitted data for COM1 output | COM1& A%
64 COM2_RXD | Received data for COM2 input COM2E[O%A
65 COM2_TXD o) Transmitted data for COM2 output | COM2& %
66~67 | GND GND | Ground Reference SE M
Receiving External low-noise
68 VCC_3V3 e} BAHMBMEIRIEE (FAEE)
power supply (Reserved)
69 GND GND | Ground Reference SEM
70 RD_RX I Rf input signal SHURAES
71~85 | GND GND | Ground Reference SEM
86 PA_EN o External PA is enabled SMEBPAERE
87~89 | GND GND | Ground Reference SEM
L frequency point signal output
920 TX_EXT o LRESEE%RA, SIMIPA
port, plus PA
91~94 | GND GND | Ground Reference SE i

©2024, ComNav Technology Ltd. All rights reserved. SinoGNSS is the trade mark of SinoGNSS Technology Ltd, registered in People’s Republic of China. All other trademarks are theproperty of their
respective owners.
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RDO02 Module RDO2 #&ik

3.1. Remarks /i%B8

1. ®BESEH

COM1/2/3/4/5 (TX&RX), SPI2, CAN, SDIO=9 , SYS_RSTn # SIMx4 ALVCMOS 3.3VE, FiEXLES
19FZABLVCMOS / LVTTL 3.3V,

Table 3. LVCMOS 3.3V Electrical Standard / LVCMOS 3.3VEBSHRE

Symbols/&S Description/fid Min/g&/)\ Max/E K
Input high voltage

VIH WA S E 2.0V 3.6V
Input low voltage

Vi 8 AR -0.3V 0.8V

s I:|Jgh-level output voltage y 3
SEFHHEE
Low-level output voltage

VoL - 0.4V
REFREBE
Sourcing current

o R A
Sinking current

loL BT 8mA

Table 4. LVTTL 3.3V Electrical Standard / LVTTL 3.3VEBS#infE

Symbols/FS Description/{#ii& Min/gx/)\ Max/& X
Input high voltage

VIH Ap s ° 2.0V —
MASBE

y Input low voltage 0.3y 0.8V

- WAEERE ' '

High-level output voltage

Von _._g A P 9 2.4V ==
=EFHEBE
Low-level output voltage

VoL B - 0.4V
REEFR I BE

I Sourcing current S
PN m

- Lz

| Sinking current SrA
TN m

o TR

2. BEARNHEEEE

FrEEASZHENSEAETER-03V ~ 3.6VHISSIT: COM1 /2 /3 /4 /5 (TX&RX), SPI2 , CAN , SDIOx9 ,

SYS_RSTn ] SIMx4 ,

©2024, ComNav Technology Ltd. All rights reserved. SinoGNSS is the trade mark of SinoGNSS Technology Ltd, registered in People’s Republic of China. All other trademarks are theproperty of their
respective owners.
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RDO02 Module RDO2 #&1R

3. {HEBE

VIN B8R, BEEE: 33V~55V (BR) . BESCENRIERKDPER/NF100mV, VIN_PA #EBR, ®
EEE: 5V,

4. PEHEREEEIR
(1)B%RIE PA_OUT InORIATIRRE (Z#H) BIBRT, 4 PA HiR VIN_PA {8, SNTJaERERIER,

2) FEER BN PHNBRETEMRS, 28E, SUITRIERARS, BN PA B (VIN_PA) Rt 3.5A
D)\J:o

(3) 5HSRER RD_RX 1 PA_OUT MELZEHTS0OMERNE, EXAEEEHANNA, REAEERESE,
MmBEEEL TERASERIFETEZNMFE,

(&) D EFRNER FTHER XL,
(5) BIFEIEHREY RD_RX BIABIRIM— NN RISKEE (HFES UF2492M388)

(6) A TIRIEERAK LB, BEEEN 10 BMONSHESHELF, #BRBE, oJESO RX LBE 1KQ BHE, TX
LhERE 330 FHE 1KQ BE,

5. FHEERIF
RDO2 #&k F89ERy ToR i 5 R AR RN IR IR M R I CBER R H AT, BT F BT N R i AR R B3P HE It
(1) EEERII N R EHF FEXBBEURN SR EMIPIRENRERBET
(2) EREEVI RPN ASEMRIRINASEL, FREEKEMER, LEMONETHY, BRTRIENSRIER
(3) IERIEBHITTE PARIR SIRIR B Z 18] N 1% K B R MR iP B TR IP
(4) RRAENMREERMEMIPE L (UWMF#EEERE) , FTERSES
(5) ERIBMNIZNEFEF, ERZERE—EERE, BRBERE
(6) IRIRTEE AR RPN ZESREN, MHILEREUIRIFIER

(7) LB, FRBREARMUKREE, #BRREMNBETSRBIER

©2024, ComNav Technology Ltd. All rights reserved. SinoGNSS is the trade mark of SinoGNSS Technology Ltd, registered in People’s Republic of China. All other trademarks are theproperty of their
respective owners.
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RDO02 Module RDO2 #&ik

4. Assembling & Repairing Note / 3£fg & #(&i5 08

4.1. Module Assembling Note / &R Ei%EH
RDO2 is surface mounted, SMT welding is recommended for assembly.

RDO2NRMIER, HEFFERASMTIVEERS VR TRE.

D

. 250 :
e
o 220
2 200
2 150

1m \,\

A
25 °
0 50 100 150 200

Time (second)

Figure 4. Furnace Temperature Curve / {Figr %

The process temperature limits are as follows:

A: Heating Zone: Rising Slope: 1~ 3°C / sec

B: Constant Temperature Zone: Range: 150 ~ 190 °C Time: 80~110S
C: Constant Temperature—Reflow Zone: Rising Slope: 1 ~3°C / sec

D: Peak Temperature: 235 ~ 245°C

E: Reflow Zone: Range: Over 220°C  Time: 50~80 S

F: Descent Slope: -5°C ~-1°C / sec

HFREERRUOT:

A: FHEX: #IZ: 1~3°C/sec

B: |Ei&X: 150~190°C HEY/&@: 80~110S
C: ER->ERK: f§%F: 1~3°C/sec

D: I&EERE: 235~245°C

E: EfKX: XF220C Bf&: 50~80S
F: FEERIE: -5~-1°C/sec

©2024, ComNav Technology Ltd. All rights reserved. SinoGNSS is the trade mark of SinoGNSS Technology Ltd, registered in People’s Republic of China. All other trademarks are theproperty of their
respective owners.
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RDO02 Module RDO2 #&ik

In order to prevent the module from being damaged by repeated heating, it is recommended to place
the module after finishing the first side of PCB board.

NBRIERE R EZRMIRE, BINFETTHPCBIRE—EIIEIREZ EBURR,

42. Repairing Note / #{Ei}iE8

When disassembling the module, it is suggested using a BGA welding bench. Please use correct air
tuyere and choose certain temperature curve. Keep peak temperature under 245°C, rising slope under 3°C

/s.

FEMRIREY, BEMABCARES, BREAGRINNEHERAGENRERLE, KEREABIE245°C, FHRMEAR
BE3°C/s,

©2024, ComNav Technology Ltd. All rights reserved. SinoGNSS is the trade mark of SinoGNSS Technology Ltd, registered in People’s Republic of China. All other trademarks are theproperty of their
respective owners.
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RDO02 Module RDO2 #&ik

5. Application Connection Example / [ F5&E#5 5

In this section, an application connection example of RD02 OEM Module is presented via specific
schematic diagrams. Per the instruction of these diagrams, you could easily build the communication
circuits between RD02 OEM Module and other terminals such as PC, GPRS or Bluetooth module, and some
other devices with an UART.

REPD AR K BIEI R — T RDO2IRRNAEE TS . SRTENER, ETMRGERIRDOIERE L
% (WIPC, GPRSIEIR, EFIRRFEMHFBUARTIIIRE) ZEEREE,

28 27 J6
Namu i v —CZHO—HJF GND ~
0
RN
E IF 24 ci AL | o
1 - 3 Q5H U9 LEDR C
35 C2+ V- 0 Ui: GND Ry, 3K 2 S] )mM: RXD_PC™ 20 o
£ [ ED(R L
—E ) 2 R, K 2 e 2 )COME_TXD_F’C L. °
c2- vce #FSVB 1T " C o
C58 ~ L 1°
21 25 0.1uF GND I Lo °
P3V3 2| SliTedown o = anel °
SHUTEL 1H
I —<n ONLINE GND &0
. . . CAN1_L 2H
COMI_RXD 19 4 COMI_RXD_PC =
COM1_RXD &W R1oUT R1IN g COMI_TXD IC LU Hi—o
COM1_TXD —— N T1IN T10UT 5
COM2_RXD 18 5 COM2_RXD_PC aH o
COM2_RXD ?W R2 OUT R2 IN #-75—CoM2 TXD PC oH 12
comz_ XD —————H T2IN 23532 T20UT fF————————— S0
COM4_RXD 17 6 COM4_RXD_PC 12
_ - — Mo < e
COM4_RXDITWCKO CoMITXD 72 ] R30UT R3IN M7 TOMA TXD PC 1]
COMA4_TXD/TWDO T3IN T30uT [ COMLTADT 1 -
7 1 ~ DBY9_DUAL
W RAIN R4OUT e GND
“—H R5IN R5 QUT
R2 OUTE -2
SPC3243EA u1s
J8
1"
A o
il . de
R3S 3K | E D COMd_RXD PC 2 ) © g O 8
R, 3K 3] ] . y, A
RE7 . | EDS D__COM4_TXD_PC 3 © z LEDL KRLD L o 7
0 ° 8 R; 3K 2 RED___COM1_TXD_PC 3 &
= e 4 J
GND s o2 GRD {( : o
GNDl]} 3\-) GND :}I sllo ©
O 10 \o-) 10
DB9_Rs232 = DB9_RS232 L

Figure 5. Connections between RS232 COMT, 2, 4 of RD02 and Some Other Devices with An UART / RD02 RS232 COM1. 2. 45
HitfERUARTEONIREZ BEINEERRR
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RDO02 Module
u10
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| g2999900000000
565665656606060
il o c28 c29
PA_OUT : ROR o mrg 2s°v' mrgg‘/
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2::_23( e COM2_TXD
K COM2_RXD
SMDATA 55 T COM1_TXD K
g COM1_RXD _RXD
:_;g:_;:ﬂ? SPI2_MOSVCOMS_TXDITWD MOSI/COMS_TXD/TWD
| SPI2_CLK L
FPGA_RFU2 SPI2_MISO/COMS_RXDITWCK SPI2_MISOICOMS_RXD/TWCK
FPGA_RFU3 SPI2_CS0
FPGA_RFU4 GND
FPGA_RFUS' oI
FPGA_RFUS' TCK
FPGA_RFU7’ | RSV g NTRST
L }—5— GND 2 ™S
VIN_PA E oZ erae 100 %
vm_PAswb—:g VINPA o ;oo x Shx T 8B RSTN K sYs_RsTn
VINT o5 EEX BT za o=20000 GND
B ol alal |m¢§§; T 8883&&0}\? ; SDMMCO_WP
1S 5585« o =SS SOMBC0_CO DMMCO_CD
§33dsaRaz00802222255"
£83088838335635353333338
r — r m’, F |
3 B S
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Figure 6.

VDD3_RTC

OR

Figure 7. Recommend Design of RD02 / RD02 7 1E{4

Minimum Hardware Design of RD02 / RD02 &/\t&E4i&it

R56

—— CE!
0.03F/3.3V

Rt
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RDO02 Module RDO2 &R

6. Package / 1%

Table 5. RD02 Package Description / RD02 S3%i588

Project Description
Number of Modules 20 Slice/Roll
BREE 20 //&

Tray size: length 320mm , width 136mm

FBRT K ==
tray S|Ze ;EmR_.r 'L<320mm, A]:’)Gmm

FR<
ERRY Package of each module: length 22.75mm, width 17.6mm

BMEREE: K 40mm, FE40mm

LisEEmSMRARRHBERAT
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