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RDO2 Module RDO2 #&iR

1. Introduction / &7

The RDO2 module is an OEM module independently developed by QinNav ,Which supports RDSS
transceiver integration.lt 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 RDO2 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 BN REMB TR IZIFRDSSIA —ROEMEIERR, /T LNA, RDSS SHRIAERE . SWIOH. 1t
I=SEHEFHESE, JUIIMILI} =SRDSSEEEMINAE, RDOERNARE, ERES. AT, IFERSHE
B, TS ZNATEEIIRDSS BEI5Kim, GIFESE. FFE RS,

RDO2F=m4F Rl T:

o ER oh [E R £ Bkt XSEE RDSS 155

A BD2 BIRBERS, EARKSMBREIGESINE, UREFGERUIRALESINEE;
BRIBRNRS T KIZI000MNNF;

WELNATISWIA ST, TEEEREER;

40x40mmI/NRTIEIR, ZTFER;

1. Product Characteristics / F=miFE

Table 1. Product Characteristics / P4

RDO2 SPECIFICATION/ RDO2 #5

) ) Receive SlI, S2C_ d Outbound Signal
Receive Signal Type

Signal Frequency range: 2491.75 +816MHz
Reception BRRESER
P = BIRSI. S2C_dWIEES

©2023, QinNav Technology Ltd. All rights reserved. QinNav is the trade mark of QinNav Technology Ltd, registered in People's Republic of China. All other trademarks are theproperty of their
respective owners.

QinNav QNT - OEM - PS002, Rev 1.0 4



RDO2 Module RDO2 #&iR

RDO2 SPECIFICATION/ RDO2 #

=
ot

RDSS {551 RSB E: 2491.75+8.16MHz

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)

Reception Sensitivity 1 EREEES/INFETF-127.6dBm B, RIBER: <1x10-5
BWREE

2.3t} =SRDSS BXXE:

LR 24kbps R8N, IRBE: <1E-5 (FESIH%E-1238
dBm) ;

LA 16kbps ERML, RIBZE: <1E-5 (FSHFE-1275
dBm) ;

L HE 8kbps EEM0, iRIBER: <1E-5 (FSIN=HR-130

dBm)

First Capture Time

\ e <2s
B IEIRET 8]
Reacquisition <1s (Signal interrupt 30s, recapture time no more
KE than 1s &S T#f 30s, ERFEERBTS)
Signal Capture Sensitivity
- . -130dBm
ESHRRBUE
Number of Simultaneous Beams
Received >10
B B EWUR RN L
Channel Time Difference
Measurement Error <5ns (10)
BERNENSIRE
Device Bidirectional Zero Tms*5ns
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RDO2 Module

RDO2 &k

RDO2 SPECIFICATION/ RDO2 i15&

RENDEE

Precision of Launch Time

Synchronization

A BRI REE

<5ns (10)

Transmitted Signal Type
EHHMESHRE

Launch LfO, Lfl, Lf2 inbound signals
Frequency Range: 1610~1624MHz

K& LfO. Lfl, L2 AUES

RSB E: 1610~1624MHz

RDSS Transmit Power EIRP Value

RERE

N 6dBW ~ 8dBW
RDSS KS4TNZEIRP{E
RDSS Signal
Gt Emission Frequency Accuracy
e =117
RDSS {55 £5¢ ORI
Launch Signal Carrier
Suppression >30dBc
ESHESEIRIMNGIE
Modulation Phase Error of
Transmitted Signal <3°
EFESAREMIRE
Input Voltage
3.3V~5V
HMABE
Static Power
1.65W
Electrical ESINFE
BSIFE Power Amplifier Power Supply
+5Vv
Ihhttes
Emission Current
. . <1A
RETHIR
Operating Temperature
- -40°C~+70°C
Environmental | T{FRE
FRER Storage Temperature
-45C~+90C

Short Message

Communicatio

Support BDS-2 message length
X} ZSRIXIRNKE

120 Chinese Characters

120 3X=
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RDO2 Module RDO2 #&iR

RDO2 SPECIFICATION/ RDO2 i15&

n Supporting BDS-3 Regional Short
1000 Chinese Characters
RSB Message
o 1000 iRF
XL =S KIFERX
Hardware Interface
LGA (94PIN)
O
Physical Size R¥ 40mMmm=x40mmx7mm
MESH Weight E2 12049
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RDO2 Module RDO2 &1

2. Size / R

ATRMTRDOHEME, ZMEMNNIMERY, EFRPHE-—SRABEHRITIRE,
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Figure 1. Product Photo
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Figure 2. RDO2 Dimension View

El2. RDO2 =1 El

e

ZAEMMEE S EEEYAUtoCAD dwgXff, TTEERSAEDARMAFTRAEHFIRIT,

©2023, QinNav Technology Ltd. All rights reserved. QinNav is the trade mark of QinNav Technology Ltd, registered in People's Republic of China. All other trademarks are theproperty of their
respective owners.

QinNav QNT - OEM - PS002, Rev 1.0 8



RDO2 Module RDO2 &tk

3. Pin Arrangement and Definition / $EI#RIRFIE X

RDO21ERE13FI4PIN HiEN B &R,

1 71
2 70
3 69
4 68
2 67
6 66
7 65
] 64
9 63
10 62
11 61
12 60
13 59
14 58
13 a7
16 36
17 35
18 54
19 23
20 52
21 51
22 50
23 49
24 438

o =00 il il R IR W= O T 0] ) iy =

Figure 3. Pin drawing of RDO2 Module(Front view)
[E3. RDO2AR IR 5| ) (IERLE)
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RDO2 Module

Table 2. Pin Definition of RDO2 94-Pin Pad / RD02 945t Bl &2 895 Bl E X

RDO2 &k

PIN SIGNAL TYPE DESCRIPTION

1 GND GND Ground Reference SEM

2 PA_OUT @) L frequency point signal output port | LIIR{ESHHIRNA

3~

c GND GND Ground Reference S

6 SIM_RSTn | SIM reset SIMKELIES

7 SIM_CLK 0] Clock signal for SIM SIMEBHMES

8 SIM_CD I Card dected signal for SIM SIMKEMES

9 SIM_DATA I/O SIM data SIMKEE

10 GND GND Ground Reference S

118 | RSV Reserve REBERD

19 GND GND Ground Reference SEM

20 VIN_PA PWR(l) Power amplifier POl " "3 INAERREMARO (5.0V)

(5.0V)
21 VIN_PA PWR(l) Power amplifi Qg Mt port INEEREMARO (5.0V)
(5.0V)

22 VIN PWR(l) | Module power supply port (3.3-5.0V) | #&RtBIRO (3.3~5.0V)

23 VIN PWR(l) | Module power supply port (3.3-5.0V) | #&EH#HEBIHO (3.3~5.0V)

24~

- GND GND Ground Reference S

27 VDD3_RTC PWR(l) | Power supply for internal RTC IMERTCE M

28 COM3_CTS @) Clear to send for COM3 COM3BEIRAIZE

29 COM3_RTS o) Request to send for COM3 COM3iER KX

30 COM3_RXD | Received data for COM3 input COM3ENHA

3] COM3_TXD 0] Received data for COM3 output COM3&EOHH

32 COM3_SCK 0] Serial clock singal for COM3 COM3ETHES

- COM4_RXD/ /o Received data for COM4 input/ COM4HEA/
TWCKO 12C SCL DCHtih=S

4 COM4_TXD/ /o Received data for COM4 output/ COMAE @/
TWDO 12C SDA
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RDO2 Module

RDO2 &k

PIN SIGNAL TYPE DESCRIPTION
2CHIRIES
35 CAN_RXI | CANT1 input CANEUBERIES
36 CAN_TXI o) CANT output CANEUB RIEES
37 GND GND Ground Reference SE i
38 USB_PN I/O USB interface data (-) USBEUEES (-)
39 usB_PP I/O USB interface data (+) USBEIRES (+)
40 GND GND Ground Reference SE i
SDMMCO_C
4] I/O SD command signal
MD
SDMMCO_R
42 I/O SD reset
STN
SDMMCO_C
43 " I/O Clock signal for SD
SDMMCO_D
44 /O SDMMCO_DATO
ATO
. as -
SDMMCO.D 4bit SDIO#EA (<. 8. 8L
45 I/O SDMMCO_DATI
ATl 1R, SRIP. 8
SDMMCO_D
46 /O SDMMCO_DAT2
AT2
SDMMCO_D
47 /O SDMMCO_DAT3
AT3
SDMMCO_C
48 5 I/O Card dected signal for SD
SDMMCO_W
49 5 I/O SD write protect
50 GND GND Ground Reference SE i
51 SYS_RSTn | System reset RAENES
52 TDO 0] Test data output MitEEREES
53 T™S I Test mode selection input MRV IE R A
54 NTRST | Reset SHES
55 TCK I Test clock input ML EMAGES
56 TDI I Test data input WA FIRMAGS
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RDO2 Module

RDO2 &k

PIN SIGNAL TYPE DESCRIPTION
57 GND GND Ground Reference SEM
58 SPI2_CSO 0] Chip select for SPI SPIFI%ES
SPIsIA/
SPI2_MISO/ SPI_MISO/
59 COMS5_RXD/ Received data for COMS5 input/ COMSENHA/
TWCK 12C SCL -~
I2CEtEMES
60 SPI2_CLK 0] Clock signal for SPI SPIBEMES
SPIsH/
SPI2_MOSI/ SPI_MOSI/
61 COMS5_TXD/ 0] Received data for COMS5 output/ COMSE O/
TWD 12C SDA N -
2CHIRIES
62 COMI_RXD I Received data for COMI1 input COMIEOMA
63 COMIL_TXD @) Transmitted data for COM1 output COMIE %t
64 COM2_RXD | Received data for COM2 input COM2ENHA
65 COM2_TXD @) Transmitted data for COM2 output COM2&EOHH
66~
- GND GND Ground Reference SEM
Receiving External low-noise power o
68 VCC_3V3 o) RWHMNEMRIRIE R (FRE)
supply (Reserved)
69 GND GND Ground Reference S
70 RD_RX | Rf input signal SIAAES
71~
- GND GND Ground Reference S
86 PA_EN o) External PA is enabled IMERPATERE
87~
59 GND GND Ground Reference SEM
L frequency point signal output A e
90 TX_EXT o) URmESHtima, FMIPA
port, plus PA
91~
oi GND GND Ground Reference S
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RDO2 Module RDO2 &1

3]. Remarks /iRBg

L SR

COM1/2/3/4/5 (TX&RX), SPI2, CAN, SDIOx9, SYS_RSTn # SIMx4 JJLVCMOS 33VEEE, FEXLEES1Y
FEARLVCMOS/ LVTTL 3.3V,

Table 3. LVCMOS 3.3V Electrical Standard / LVCMOS 33VESRiE

Symbols/f&FS Description/##ii& Min/g&x/)\ Max/B&x K
Input high voltage

VIH BASEE 2.0V 3.6V
Input low voltage

\vin AL E -0.3Vv 0.8V
High-level output voltage

VoH SEFHmEHBE 2N B
Low-level output voltage

Vor LR B o
Sourcing current

o K gmaA
Sinking current

o B g

Table 4. LVTTL 3.3V Electrical Standard / LVTTL 3.3VEBSirE

Symbols/f&S Description/{#ik Min/&/\ Max/&xK
Input high voltage

i HABLE 20V -
Input low voltage

Vi 8 A ML R -0.3V 0.8V
High-level output voltage

Vo BRI SR 2 o
Low-level output voltage

Vor (Rt B E - oV
Sourcing current

o KB gmA
Sinking current

o BB ama

2 REEZNHEEEE

FreE A S EENRKETEER-03V~36VHESWT: COM1/2/3/4/5 (TX&RX), SPI2, CAN , SDIOx9

SYS_RSTn # SIM=4

3 HEBE

VIN EHBBER, BETE: 3.3V ~55vV (Bift) . BESURFRIERFKDTER/NFI00mMV, VIN_PA HEBEE, B
EEE: 5V,

©2023, QinNav Technology Ltd. All rights reserved. QinNav is the trade mark of QinNav Technology Ltd, registered in People's Republic of China. All other trademarks are theproperty of their
respective owners.
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RDO2 Module RDO2 #&iR

4.

B ERERER
(1) BRE PA_OUT IHOXRBATIEREZ (&) MIBERT, 25 PABIE VIN_PA #8, FNIoaekREEH,

(2) g ESET PNBEEEEMHSE, 1273 E, BNITRIERARSE. Zi PABIR (VIN_PA) R 35A
D)\J:o

(3) SHRER RD_RX 1 PA_OUT BELFEHITS0OMNMEHNTE, ELXAEEEATNEB, REFAEERESE,
B iE&L% TEBSERIFA Bt TEmE.

(4) DPDEHBRER TIHRREL,
(5) BINTEERA) RD_RX BIABIRIMN— DN RIEKES (HEFES UF2492M388)

(6) ATIREESRAK LB, EFEEN 10 KONSHESHEEF, BRBE, TJUERO RX LHFE IKQ BIE, TX
RhERIE 330 HE 1KQ B,

spEpHP

RDO2 fitk L B980T 8814 5 BB BB MR ST HIICRBREM T, EHAEERN TR RIT S abPE
i,

(1) SRR R B R T RN E S EURA ARSI B

(2 BRSMORHR SRS, FEEREMES, SRDANETEE, BETRIENSRIS
(3) BRFEIERITIE PR SRR AR 2 RS R PSR D 238 T P

(4) MRRENEHEERERPA L (IRBEEALS)  FEHREME

(5) BRI A, RRZARS AR, BRETHE

(6) MEERR TP IR EREM, BIARIELIRIFR

(7) BB, EERIREARURBE, BRRIEMNEREISRERIER

©2023, QinNav Technology Ltd. All rights reserved. QinNav is the trade mark of QinNav Technology Ltd, registered in People's Republic of China. All other trademarks are theproperty of their
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RDO2 Module RDO2 &1

4. Assembling & Repairing Note / 3B Rz 4E(Zi5 08

4]1. Module Assembling Note / {EiR 3% EgijEH
RDO2 is surface mounted, SMT welding is recommmended for assembly.

RDO2AEMMELR, HEEASMTINRESHTRE,

D

. 250
L
@ 220
2 200
2 150

100

A
25 i
0 50 100 150 200

Time (second)

Figure 4. Furnace Temperature Curve / Fig %%

The process temperature limits are as follows:

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

Constant Temperature Zone: Range: 150 ~190 'C Time: 80~110 S
Constant Temperature-Reflow Zone: Rising Slope: 1~ 3°C / sec
Peak Temperature: 235 ~245C

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

Descent Slope: -5C ~-1C / sec

mTmo 0w ®

HIFREERRIT:

D FHERX: §I=: 1~3C /sec

I§&8X: 150~190°C HF[&E: 80 ~110S
1EiE-EREK: M 1~3C/sec
IEERE: 235~245C

ERKX: KF220C  BHE: 50 ~80S
THRHZE: -5~-1C/sec

Tmog oW >
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RDO2 Module RDO2 #&iR

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.

NEGREREREZHRMRER, ZNAETHPCBIRE —HENEIMIEZ FEMER,

42. Repairing Note / #{2i}i8H

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 245C, rising slope under
3C/s.

FEMRIREY, IBEMABCARESR, BEEGRINNEHERGENRERL, KEREAEBI245C, FHEREAR
BiE3C/s,
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RDO2 Module

5. Application Connection Example / R &5

RDO2 #&#k

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 RD0O2 OEM Module and other terminals such as PC, GPRS or Bluetooth module, and
some other devices with an UART.

AES AR KB IR IR M — N RDOARIR I A iR
i (WIPC, GPRSHER, BEFIERFEMFTEUARTINRE) ZEINERBIE,

28 27
B o v+ _fcz HO [eN
S Py "
F C2+ V- Jﬁﬁ“ﬁ; GND
“hwr 2] c2- vee Zsﬁpwa
Cs8
s g; STATUS ) GND 25 ?0.luF
SHUTEDOWN 3
I B L GND
COMIRXD 19 4 COMI_RXD_PC
COM1_RXD gé TOMT TXD 14 | R10OUT R1IN g TOMT TXD. PC
COM1_TXD K———=——— ¥ T1IN TIoUT ———""
COM2_RXD 18 5 COM2_RXD_PC
GOMe_hb ?W R2 OUT R2IN M5 oms TxXD e
comz_TXD &—————H 12N 23@32 T20UT |—————
COM4RXD 17 COM4_RXD_PC
COM4_RXD/TWCKO : = R3 OUT R3IN oM TRD P
COM4_TXD/TWDO COM4_TXD 12 T3IN T30UT 11 COM4_TXD_PC
1
x—gi R4 IN R4 OUT 12
¥ R5IN R5 OUT
R2 OUTB 22—
SPC3243EA u1s
J8
O 11
Ly
1 a ~
R, 3K SD  COM4_RXD_PC 21 s o
RAT K| g5 D COM4_TXD_PC 3 o . E
8
= ' 4 o
GND o
GND !” &
)
O 10

DB9_RS232

SRTENETR, ETURSEZILRDOERE ML

PR 1] P
1
U9 LEDR) L9
R34 3K 2 1 COM2 RXD PC L
G ED(R) L
ngs, ® g K€ 1 COM2 TXD_FC AL [~ ©
= KK C o
GND | = oo
N[} —to
SO
CAN1_L 2
TANT H
= 7H o
+
41 o
H
— 12
T\/
Gfr) DBY DUAL
4
O 11
, e
a |ls
R; W DL L RED  COMIRXD pe 2 o
7
”; [ Ep2 RED ___COM1_TXD_PC 3 L
E:t’—"'w‘""ﬁ o 8
- (L4 4 9
GND O
GND J}I o
o
DB9_RS232 = I

Figure 5. Connections between RS232 COM]T, 2, 4 of RDO2 and Some Other Devices with An UART

[El5 RDO2 RS232 COM1, 2, 45EMERUARTEONIEE Z EINEETRR

©2023, QinNav Technology Ltd. All rights reserved. QinNav is the trade mark of QinNav Technology Ltd, registered in People's Republic of China. All other trademarks are theproperty of their

respective owners.

QinNav

QNT - OEM - PS002, Rev 1.0



RDO2 Module

RDO2 &1

uiz
MMCX-KWE
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Toopk
ai P!
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82nHINC
= = 0402
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il c28 c29 _L
b 01uFAEY NFHBV
1l 0201 0201
I
SIM_SRSTN 1 =
S o =
Sm_gEK pos —as— ¥ COM2 TXD
- g coM2_RxD
SMDATA 55 T COM1_TXD 63 COM1_TXD
i COM1_RXD |-#f COM1_RXD
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Figure 6. Minimum Hardware Design of RD02

Ele

VDD3_RTC
OR

RDO2 &x/\NEHiZ 1T

R56

— CE1
0.03F/3.3V

Figure 7. Recommend Design of RD02

7

RDO2 = EHIZ T
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RDO2 Module

6. Package / 3

RDO2 &k

Table 5. RD0O2 Package Description / RD02 &3%i% 68

Project Description

Number of Modules 20 Slice/Roll
R E 20 R/%
Tray size: length 320mm , width 136mm
tray Size FBERY: K 320mm, | 136mm
BERY

Package of each module: length 22.75mm, width 177.6mm

FMERBE: K 40mm, & 40mm
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