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1. INTRODUCTION / &%

QM602 is high precision vehicle-regulation-level positioning multi-system OEM

Modules based on a self-developed SoC by QinNav Technology Ltd, it has small size,
multi-system and multi-frequency. It tracks constellations including BDS-2, BDS-3, GPS,
GLONASS, Galileo, SBAS and QZSS. Also with onboard inertial navigation device,
supporting integrated navigation algorithm. The QM602 GNSS module is mainly
designed and used for intelligent driving, UAV, intelligent robot and other fields.

QM602tE R ERRSIME EHANERFASMRRVINR I SBEREMER, XFFBDS-2,
BDS-3. GPS. GLONASS. Galileo, SBASHIQZSSELEESMARNESIRIR, ARSI,
XIFEESMEE, ERTERESH. TAL. Saelss NS,

1.1. Product Characteristics / F=5aieE

Table 1. Product Characteristics / /=52 4=/E
Characteristics QM602

GPS: L1C/A, L2P, L2C

BDS-2: B1l, B2l

BDS-3: B1C, B2b

Signals Positioning
GLONASS: G1, G2
=) EL
Galileo: E1, E5b
QZSS: L1C/A, L2C
SBAS: L1C/A
Cold Start < 20s (Adding Acceleration Capture Module, &
o S
Time to First Fix RIEEN MRIEET)
BIRERATR Hot Start (with RTC)

< 10s (Typical, #28Y)
HEE (EARTC)

Signal Capture Reacquisition
<1s

ESibik eSS
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Signal Capture Sensitivity

-138dBm
(SSHERRE
Pseudo-range Precision
M . < 10cm
easuremen hiEIERE
Precision
TR Carrier Phase Precision S
IRBGHEE
Time Accuracy
20ns
1ZRHEE
SPP Accuracy
H < 1.5m, V < 3m (10, PDOP<4)
R RERHEE
(I Static Differential Accuracy | H: £(2.5+1x106xD) mm
e (Supported by Compass

Solution)

HSESHE (Compass

V: £(5.0+1x106xD) mm

DAELIKEERN: mm)

Solution&X{43z4F) D - Baseline length (Unit: mm)
Speed Accuracy

<0.02 m/s (PDOP <4)
MiEEE

Anti-interference

It can suppress the potential narrowband and single tone radio interference signals

in the GNSS signal frequency band, and the interference to signal ratio can reach

50dB.
T
BEIHIGNSSESIHRNEBENESTIRS REETHES, HSthank 50dB,
RTK Initialization Time
< 5s (baseline < 10km, EZA/\F 10km)
RTK#RCESE
Initialization Reliability
RTK >99.9 %
I EREE
RTK Accuracy H: £ (8 + 106 x D) mm
RTKIEE V: + (15 + 106 x D) mm
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DABLKEERR: mm)

D - Baseline length (Unit: mm)

Measurements & Position

Max 20Hz (Optional, i%ECIR)

Data Rates ME&TE(L
HiEiEE RTK: Positioning
Max 20Hz (Optional, EECIN)
RTK: Efi
Voltage
+33V+5%DC
{HEBEBE
Electrical
0.8 W (Anti-interference off, F&FREHTH)
% ] a
T Power Consumption Set anti-interference on consumes more about
ThiE 0.2wW
FIFThEEF S, ThAELiEnn 0.2wW
Operating Temperature
-40°C ~ +85°C
Environmental IiFRE
MRER Storage Temperature

fEFRE

-55°C ~ +95°C

NMEA-0183

GPGGA, GPGSV, GPGLL, GPGSA, GPGST, GPHDT,
GPRMC, GPVTG, GPZDA etc.

QinNav Binary (CNB)

QinNav Self-Defined Binary

Data Formats

iR

MR itlEy 7N =
CMR(GPS) CMROBS, CMRREF
RTCM1, RTCM3, RTCM9, RTCM1819, RTCM31,
RTCM2.X
RTCM41, RTCM42
1004~1008,1012,1019,1020,1033,1042,1045/104
6, 1230,4078
RTCM3.X

MSM3~MSM7:1073~1077,1083~1087,1123~11
27,1093~1097

Antenna Interface

Impedance Matching

Wiring 50 Ohm impedance matching
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QM602 GNSS &

PS | [zt 7 u i %k 50 EX4SREIITED
LNA Power External SNER{tER:
K (HEBABE +3.3V ~ +5V £ 5%VDC @ 0-100mA
20 ~ 35dB
Antenna gain is lower than 20dB or higher than
LNA Gain 35dB, which may cause signal crosstalk and other
KLt problems.
IEESET 20dBHEET 35dB,AJRERIERISS
F{alR
Hardware Interface
FNELGA (54PIN)
@EHEO
Size R~ 17mmx22mmx3.2mm
Physical
Weight £ 5.0 grams (57)
YESH
Flatness E&E <0.Tmm
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2. QM602 Product Size / QM602 R~J

In this section, product photo, three-side views and the dimension of QM602 is
provided for customers’ further hardware design and installation.

ATRM TQME020ILIE, =MEFXNAMWIERYT, ®TRRH—LRFEEEGRIT
TR,

-"NSS [\, [oYs [F] )

_Pg_‘s:s_ | PN:019010059407 |‘E I*E

02 |sN:019010059407 |  [m] ¥

Figure 1. QM602 Product Photo / QM602 L&
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Figure 2. QM602 Dimension View / QM602 =&
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5 | &AME(Mmm) | FREEmMmM) | &AEMM)
A 21.80 22.00 22.20
B 16.80 17.00 17.20
C 2.70 2.80 2.90
D 3.65 3.85 4.05
E 0.85 1.05 1.25
F 1.70 1.90 2.10
G 1.05 1.10 1.15
H 0.70 0.80 0.90
K 1.20 1.50 1.80
M 3.45 3.65 3.85
N 3.05 3.25 3.45
P 2.05 2.10 2.15
R 0.88 1.10 1.32

QM602 GNSS &

Figure 3. QM602 Corresponding Hardware Specifications / QM602 X7/ HIE IS S 2T
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3. PIN Arrangement and Definition / §BI#FEFIENX

QM&602 is surface-mount OEM Module which integrates 54 pins.

QM60284E54pin, FRMETUELR,

S O 00— WD W o] =S O O
=H & T 0T 0T T 0T D T O

p—
b

42

HE&EERE

48
49
20
51
52
23
24

=0 ik Bk
= 0] 00 = LD WD = 00 N o e e e e

Figure 4. QM602 Includes 54-Pin Pad / QM602 G#Z 541512154
Table 2. Pin Definition of QM602 54-Pin Pad / QM602 5451 lEEHTHHIEN

PIN SIGNAL TYPE DESCRIPTION
1 GND GND | Ground Reference 2%
2 RF_IN | RF Input RESHSTRMN
3 GND GND | Ground Reference 2%
4 ANT DETECT | QIC;:G Antenna Detect - Default Active T RS- B AR

©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 the
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PIN SIGNAL TYPE DESCRIPTION
External LNA Disable - Default Active N e s [
5 ANT _OFF 0] High HNEBERIE R ERE - BIAR B
Active Antenna Short Detect - Default _ i
6 | ANT SHORT N | , RESTRAET-ERATSEE T
Active Low
7 VCC_RF 0 Voltage for External LNA HMNEMRIERftEE
8~
p RSV / Reserve (Float) REER (B=)
12 GND GND | Ground Reference 2
13 RSV / Reserve (Float) REBEH (B=)
14 GND GND | Ground Reference S
15~
19 RSV / Reserve (Float) REER (B=)
20 RTK STAT o BIinking (Receiving RTCM Data and | (¥R (W RTCMEIRHHITRTKE
- Processing RTK) =1:3))!
21~
»3 RSV / Reserve (Float) REBEH (B=)
24 COM3_RXD [ Transmitted Data for COM 3 Input B3NNGS
25 COM3_TXD o Received Data for COM 3 Output BOMMHES
26 COM2_RXD I Transmitted Data for COM 2 Input BOZBNES
27 COM2_TXD o) Received Data for COM 2 Output BO2EHES
28 SPI_CS 0] SPI_CS SPIRZRIKES
29 SPI_CLK 0] SPI_CLK SPISZLRTHMES
30 SPI_MOSI 0 SPI_MOSI SPIEHMHMNBANES
31 SPI_MISO | SPI_MISO SPIEMANBHES
32 GND GND | Ground Reference Sk
33~
24 VCC PWR | Voltage supply =ZHELETIAN
35 RSV / Reserve (Float) REEH (B=)
36 V_BCKP PWR | Backup supply voltage EFARBIRERA
37 GND GND | Ground Reference S
38~
40 RSV / Reserve (Float) REBEH (=)
41 GND GND | Ground Reference SEih
42 COM1_TXD o) Transmitted Data for COM 1 Output BO1EmEES
43 COM1_RXD I Received Data for COM 1 Input BH1MNES
44 [2C SDA 1/0 I12C Data 12CEuE
45 [2C CLK /0 12C Clock [2CHT#f
46~
47 RSV / Reserve (Float) REBEH (B=)
48 GND GND | Ground Reference S
49 RST N | Quick Reset without Clearing User | HRIEEN, NEBEFEREE (KBEF
- Configuration (Low Active) B
50 RSV / Reserve (Float) REBEHR (B=)
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QMB02 GNSS Module Specification QM602 GNSS ##&th
PIN SIGNAL TYPE DESCRIPTION
51 EVENT [ External Interrupt Pin AMNEBHRRERIN
52 RSV / Reserve (Float) REBEWH (B)
53 PPS 0 Pulse Per Second Fhpxd
54 RSV / Reserve (Float) REBEWH (B)
3.1. Remarks / 5¢BH
1. Electrical Characteristics / BBS4F!4E

COM1/2/3(TX&RX), SPI, ANT(OPEN&SHORT), GPIO, RTK STAT, RST N, PPS and
EVENT are LVCMOS 3.3V level, All these signals are LVCMOS/LVTTL 3.3V compatible.

COM1/2/3 (TX&RX) , SPI, ANT (OPEN&SHORT) , GPIO, RTK STAT, RST N,
PPSFIEVENTILVCMOS 3.3V B8, FiAXEESIHFRALVCMOS / LVTTL 3.3V,

Table 3. LVCMOS 3.3V Electrical Standard / LVCMOS 3.3VEES kv E

Symbols 5  Description i Min £/)\ Max 5K
Input high voltage

VIH Ap o 2 2 2.0V 3.6V
BASEE
Input low voltage

Vi N -0.3v 0.8V
BNKEEE
High-level output voltage

Vou _‘_g n > . 2.9V --
SR HEE
Low-level output voltage

Vou N -- 0.4V
(REEFHIHEE
Sourcing current

lon P 8mA
RIFER

I Sinking current 8mA

oL VSN m
FEFEIR

Table 4. LVTTL 3.3V Electrical Standard / LVTTL 3.3VEBS &
Symbols f55  Description A Min g/)\ Max sz X

Input high voltage

VIH Ap - = 2 2.0V ==
ETUNSEENRS
Input low voltage

Vi N -0.3v 0.8V
WNREE

Vou High-level output voltage 2.4V --

©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 the
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Symbols fF5  Description A& Min g/)\ Max &K
SEERIHBE

Low-level output voltage
Vo -- 0.4V

{ERFE A FE

Sourcing current
lon I 8mA
IR

Sinking current
lo 8mA

FEFETT

2. Can withstand Voltage Range / BEESZRIEEEEE

The maximum voltage range is -0.3V ~ 3.6V. The signals are as follows:
COM1/2/3(TX&RX), SPI, ANT(OPEN&SHORT), RTK_STAT, RST_N, PPS and EVENT.

Free AR B ENRXEBERZ-0.3V~3.6VIESIT: COM1/2/3 (TX&RX) , SPI,
ANT (OPEN&SHORT) , RTK_STAT, RST_N, PPSFIEVENT,

3. Supply Voltage / {tEBEE/E

VCC main power supply, voltage range: 3.3V (DC). Voltage ripple and spikes require
less than 50mV. QM602: VCC _RF, voltage range: 3.3V ~ 5.5V (DC). Voltage ripple and
spikes require less than 50mV. V_BACK, the voltage is 1.8V~3.6V, and the voltage ripple
and spikes are required to be less than 30mV.

VCCEMEMIER, BEEE: 33V (ER) . BESSKMRERHERNF50mY,
QM602: VCC RF, BRESBE: 3.3V~55V (B7) . BESORMKERHERNAT 50mV,
V_BACK, EBE1.8V~3.6V, FBESIRFIRIERHER/NTF3I0mY,

4. RTK STAT

RTK _STAT positioning indicator, high level is valid, output high level when RTK is fixed,
output low level in other positioning states or no positioning, need to add LED indicator.

RTK_STATE(HETKT, SEFAR, RTKEEEHHESEY, EUEMCRSEEREN
BHREET, FEIMOILEDIETAT.

©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 the
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5. Add Surge Protection / {&I0RERF

The QM602 module has the function of feeding the antenna from the inside, but in
order to effectively prevent lightning strikes, anti-surge, and prevent the damage of the
feeding current limiting chip inside the module, it is recommended that users supply
power to the antenna from the outside of the module.

If you need to feed the antenna from the outside, it is recommended to use a high-
voltage, high-power feeder chip; or add high-power protection devices such as gas
discharge tubes, varistors, and TVS tubes to the feeder circuit.

QM6021EERIBE MREBARLLIREBRIINEE, BATHEXNMEL. HiRE, PLEAERAE
IRFEBRIAVC R R I R P MARER G NSRES R A,

INFMIMBARELIRE, BINEARME. KRIDRAURECH; BEREBARRE CIBIR SN
FE. ESEEE. TVSESATIERAITHIFEY.
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2 GNSS Module Specifica

n

4. Assembling & Repairing Note /

QM602 GNSS &

RO R HE(Z158 BB

4.1. Module Assembling Note / t#&HRERD 5 AH

QM602 is surface mounted, SMT welding is recommended for assembly.

QM602/9FRNETURER, HEFFERSM TR TUH TARES.

The process temperature limits are as follows:

mmo 0w >

HIFEEERRINT:
fFlZ: 1~3°C/ sec

A
B
C

D:

E

C FhEK:
i =H

; EE-ERK: f&IE: 1~3°C/sec
IEEREE: 235 ~245°C
D BEiRX: KF220°C
F: TRERIZR:

Time (second)

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 ~ 245°C

Reflow Zone: Range: Over 220°C Time: 50~80 S
Descent Slope: -5°C~-1°C / sec

150 ~190°C H+l&]: 80~110S

AJ1&8): 50~ 80S
-5~-1°C/ sec

Figure 5. Furnace Temperature Curve / }FGH1%%

D
_. 250 —
O
e 220 " i
g 200 e
(] — \
8 \'/
2 150 \

100 : 1

A
25
0 50 100 150 200
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OM602 GNSS Module Specification QM602 GNSS *%t;&
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.

B RRE R SRR, BT APCBIRE—ERIEIRIE Z S BRR,

4.2. Repairing Note / 4{&i588

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.

IFEMEIRAY, BEABGARIZR, IERESRINNEHERSENEERHL, RSRER
HBid245°C, FHERIEAEIIIC/s.
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5. Application Connection Example / RiF3iEiE5 G

QM602 GNSS &

In this section, an application connection example of QM602 OEM Module is

presented via specific schematic diagrams. Per the instruction of these diagrams, you
could easily build the communication circuits between QM602 OEM Module and other
terminals such as PC, GPRS or Bluetooth module, and some other devices with an UART.

REB LABREE BRI VR M — T QME02ER N RiEZ M, SRTEREDR, SR
T3 {EEE7 QMO0 RFNE %R (WIPC, GPRSHELR, IR 1RIREHEMHHUARTRIIRE) ZIE

AU B ES,

U4A P3V3
,_71 ci+ vop 8 —I;IQ Ho'luF “|-GND
C20
0.1uF
e e
—,_7 C2+ V- : [ GND
C25
| 0.WF 5 5
cose Txp e 14 | OF GND il COM2_TXD |I'GND
CoMD RXD PC 13 ] L1OUT TIIN CoMz RO
——=————— RIIN RI1OUT =

MAX32321D

Figure 6. Connections between RS232 COMT, 2 of QM602 and Some Other Devices with an UART / QM602

RS232 COM1, 25EMEFUARTZELIFTRE 2B NEEZTE
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