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1. Introduction / &7}

K802F is a small-sized, high-precision positioning module developed independently by ComNav for
automotive-grade applications. Its main chip complies with AEC-Q100 standards, and production adheres
to IATF16949 requirements. KBO2F supports multi-frequency signal tracking from various satellite navigation
systems, including BDS-2, BDS-3, GPS, GLONASS, Galileo, QZSS and more. The module has on-board MEMS,
it supports inertial navigation algorithms, and is suitable for intelligent driving market.

K8O2F ERETMEMBEHANEME. 2RASMEIVNRISREEMER, FERFS AEC-QI00, &=
FE IATF16949, X¥F BDS-2. BDS-3. GPS, GLONASS., Galileo, SBAS #1 QZSS £ ESMAFKNESIRER, &)
HIRERM, IFHEEMER., ERTEEZSNMIZ,

11.  Product Characteristics / FrERiFit

Table 1. Product Characteristics / FrmR4F 1%

Characteristics K802F

Automotive Grade Main chip according to AEC-Q100

EMR FBRFEAEC-QI00
GPS: LIC/A, L2P, L2C, L5
BDS-2: Bll, B2I, B3I*
BDS-3: Bll, BIC, B2a, B2b, B3I*
Positioning GLONASS: G1, G2*
Signals EL Galileo: E1, E5b, E5a, E6c*
== QZSS*: L1C/A, L2C, L5
SBAS* LIC/A, L5
IRNSS*: L5

Iltems with * will be adjusted with the version.

IR REEIRANHTIEE,

Cold Start <20s (Adding Acceleration Capture Module &
Time to First Fix — DT IEAE ER)
BIREZTE

Hot Start (with RTC) <10s (Typical B28Y)
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#ER (EARTC)

Reacquisition

<ls
KEEH
Signal Capture Signals Tracking Sensitivity
-155dBm
ES IR ESIRIEREE
Signal Capture Sensitivity
-138dBm
ESHRRHE
Pseudo-range Precision
<10cm
Measurement (HIEEERE
Precision
S TR Carrier Phase Precision
<Imm
HORIEAIAEE
PPS (RMS)
20ns
REEE
SPP Accuracy

H<1.5m, V=3m (1o, PDOP<4)
INERREMEE

Accuracy .
Static Differential Accuracy | H:*(25+1x10°xD)mm
wE Supported b Compass
wE éo|550n) Y P V:£(5.0+1x10°6xD)mm
BSEDKEE (Compass DARLGKE (R mm)
H d
Solution#/f#32#5) D-Baseline length (Unit: mm)
Speed Accuracy
<0.02m/s (1o, PDOP<4)
MRS E
PPP Convergence Time
<15min
PPP#IY5{LEYIE
PPP

PPP Accuracy

H<10cm, V<20cm
PPPIEE
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RTK

RTK Initialization Time

RTK#IA{L BT E])

<5s (D<10km)

Initialization Reliability

>99.9%
VIR EEE

H:+(8+10°°xD)mm
RTK Accuracy V:£(15+10¢ xD)mm
RTKIEE DAELZKE (B mm)

D-Baseline length (Unit: mm)

Anti-interference

T

K802F is built-in narrowband
engine

and continuous wave suppression algorithm

K8O2F N B E A ELL K INE &5k 5| 2

Inertial Navigation

While the GNSS antenna signal is losing lock for 3 seconds, the accuracy

maintains at centimeter level.

While the GNSS antenna signal is losing lock for 10 seconds, the accuracy

maintains at meter level.

HESM
CNSSKRE&ES K 3s, BERFcMEK
GNSSKRLES KB 10s, BERFEME
Measurement ranges
=12: +125%s
Zero-biased repeatability
Gyroscope
IMU BRESM: 05
PEHE{X

Zero-biased stability

ERREM: 5°h

Angular random walk
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FAERENBEE: 0.6°/sqrt(h)

Measurement ranges

=f2: +2g

Total zero deviation

FREEM: 20mg

Accelerometer

hmiEE It Bias instability

FRIEEM: 50ug

Velocity random walk

EERHREE: 0.42m/s/sqrt(h)

Measurements & Position
Max 20Hz (Optional, %EZIR)

ME&ENL
Data Rates
RTK: Positioning
BURERE Max 20Hz (Optional, i%EZIR)
RTK: &I
IMU Max 50Hz (Optional, i&EZIR)
GPGGA, GPGSV, GPGLL, GPGSA, GPGST,
NMEA-O183 GPHDT, GPRMC, GPVTG, GPZDA etc.
ComNav Binary (CNB) ComNav Self-Defined Binary
IR EHIET B EX Z#HH
Data Formats
CMR(GPS) CMROBS, CMRREF
HHEERE
RTCM2.X RTCM1, RTCM3, RTCM3]
1004~1008,1012,1019,1020,1033,1042,1045/1046,
1230
RTCM3.X

MSM3~MSM7:1073~1077,1083~1087,1123~1127,10
93~1097
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Voltage
+ 3.3V~3.45V DC
Electrical BEBBE
B Power Consumption
0.8W
IhiE
Operating Temperature
-40°C~+85C
Environmental TrmE
HREK Storage Temperature
-55C~+95C
RERE
Impedance Matching
500
FE#7PCED
Antenna Interface | Antenna Power External SMEB{EER:
R&EO REHRBBE +33V~+5V @ (0-100) mA
Antenna Gain
20~35dB
N A
Hardware Interface
UARTx3, PPSx1, EVENTX1, I2Cx1, SPIXI
EEEO
Size
17mMmx22mmx2.8mm
R~
Weight
. 2.0g
Physical E=—-
MRS Flatness
<0.1mm
TEE
Package
LGA (54PIN)
ESES
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2. Size/ R<

In this section, product photo, three-side views and the dimension of KBO2F is provided for customers’
further hardware design and installation.

ATRMTKE02FILME, =ZMEMNNAMERY, ETRPE—SRAREHRIUTNRE,

SinoGNSS

By Comhav Technology Ltd.

K802F

GNSS Module
[=]

PN:0719010059407
SN:079010059407

Figure 1. KBO2F Product Photo / K802F SE#E]
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Figure 2. KBO2F Dimension View / K8B02F =f1E&
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3. Pin Arrangement and Definition / $tHI#RIEFIE X

K802F is surface-mount OEM Module which integrates 54 Pin (pitch 1.1mm).

K8O2FE#ES4Pin, RMIGTIER (pitch 1.1mm) .

= o ] o~ D Sy O
[ I e T e T s T s TR s Y |

— O Gy O [~ O L
b e (5 N = SN O = S 5

o T I N I R =
— 0 o sH Y WO b= 00 S o o o

Figure 3. KBO2F Includes 54-Pin Pad / K8O2F B1E54E#IR&

Table 2. Pin Definition of K8O2F 54-Pin Pad / K8O2F 54t M2 & AT HIE X

Pin Signal Type Description

1 GND GND | Ground Reference S

2 RF_IN || RFineut RSN

Kt GND GND | Ground Reference SEi

4 ANT_E*ETEC | ﬁicgtik:/e antenna detect - default active EAFEGN-BASEE

s ANT_OFF* o E;(gtirnal LNA disable - default active SANEMEIR A - BN S
6 ANT_j\leORT | Active antennaacfilf\wlzrltoovlvetect - default TSR S B

©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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Pin Signal Type Description
7-1 RSV - Reserved REBEH
12 GND GND | Ground Reference S
13 RSV - Reserved REBEH
14 GND GND Ground Reference S
15-19 RSV - Reserved REBERD
20 RTK_STAT O RTK data LED indicator ERNEDESHSMEHE BT
H, BEARSRE L EEFE
21-23 RSV - Reserved REBEH
24 COM3_RXD | UART3 input BO3MA
25 COM3_TXD o) UART3 output BO3MEH
26 COM2_RXD | UARTZ input BO28A
27 COM2_TXD o) UART2 output SBO24H
28 SPI_CS I/O SPI_CS SPIRZ&FILES
29 SPI_CLK I/O SPI_CLK SPIRZGETEPES
30 SPI_MOSI | SPI_MOSI SPIFBMENAAES
3] SPI_MISO @) SPI_MISO SPIEMANBEES
22 GND GND Ground Reference S
33 vCC PWR | Voltage supply BIREA
34 vCC PWR | Voltage supply BIREA
35 RSV - Reserved R ER
36 V_BACK PWR | Backup supply voltage ERBIRMA
27 GND GND Ground Reference S
38-40 RSV - Reserved REBERD
4] GND GND Ground Reference S
42 COMI_TXD e} UARTI output BO1EH
43 COMI_RXD | UARTI input EOHEA
44 I2C_SDA /o | I’CData 2CHR
45 12C_CLK /0 I°C Clock 12CRY %P
46-47 RSV - Reserved REBEH
48 GND GND Ground Reference S
49 RST_N | RESET_N =1iv}
50 RSV - Reserved REBEM
5] EVENT External Interrupt Pin YNERCh R
52 RSV - Reserved R ER
53 PPS e Pulse Per Second Fpk )
54 RSV - Reserved REBEM

With * features under development, currently not supported.

T IRNREF K P, BRI
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31. Remarks /%A

1. Electrical Characteristics / BS54t

COMI1/2/3(TX&RX), SPI, ANT(DETECT&OFF&SHORT_N), 12C, RST_N, PPS, EVENT and RTK_STAT are
LVCMOS 3.3V. All these signals are compatible with LVCMOS / LVTTL 3.3V.

COM1/2/3 (TX&RX) , SPI, ANT (DETECT&OFF&SHORT_N) , I12C, RST_N, PPS, EVENTF1RTK_STAT &
LVCMOS 33V B, FAEXEESIIRS LVCMOS/LVTTL 3.3V,

Table 3. LVCMOS 3.3V Electrical Standard / LVCMOS 33VEE SRt

Symbols &5 Description ik Min &/)\ Max JX
Input high voltage

ViH MASHE 2.0V VCC+0.3V
Input low voltage

Vi MAEEE -0.3V 0.8V
High-level output voltage

Vo = e T VCC-0.4V --
Low-level output voltage

Vou BT B E - 041V
Sourcing current

loH R 8mA
Sinking current

loL SEE 8mA

Table 4. LVTTL 3.3V Electrical Standard / LVTTL 3.3VEBS 4R

Symbols fF& Description ##if Min g/\ Max K
Input high voltage

ViH WA SHE 2.0V VCC+0.3V
Input low voltage

ViL AR E -0.3V 0.8v
High-level output voltage

Vo ST EE VCC-0.4V --
Low-level output voltage

Ver BT B E - 041V
Sourcing current

lon R 8mA
Sinking current

loL TR 8mA

2. Can withstand Voltage Range / 86 & SR ETE

The signal with the maximum voltage range from -0.3V to 3.6V is as follows: COM1/2/3(TX&RX), SPI,
ANT(DETECT&OFF&SHORT_N), I°C, RST_N, PPS, EVENT and RTK_STAT.

FFeE R STBEEN X KEEERZ-03V36VHES WM T: COMI/2/3 (TX&RX ) , SPI, ANT

©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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(DETECT&OFF&SHORT_N) , I?)C, RST_N, PPS, EVENTHIRTK_STAT,

3. Supply Voltage / {tEBEB[E

VIN main power supply, voltage range: 3.3V~3.45V (DC), voltage ripple and spikes require less than 50mV.
K802: ANT_PWR, voltage range: 3.3V ~ 55V (DC), voltage ripple and spikes require less than 50mV.
V_BACKUP operating voltage 1.8V~3.6V, voltage ripple and spike pulse requirements are less than 30mV,;
When charging the Farrah capacitor, V_BACKUP voltage reference circuit, voltage ripple and spike pulse
requirements are less than 30mV.

VINEHBER, BEBE: 3.3V~345V (BifR) , BESUEMRIEKDER/NFS0mMV, K802: ANT_PWR, E
ESBE: 33V~55V (HR) , BESCEFRIERKPER/NF50mV, V_BACKUPI{E®BEL8V~3.6V, HBESURFIRIE
BODERNTFIOMV; AERNESFEN, V_BACKUPEESZ8, BHESCKINRIERKDERNFIOMV,

4. Add Surge Protection / IEHIRE{FF

In order to effectively protect against lightning strikes and surges, and prevent damage to the feed
current limiting chip inside the module, it is recommended that users supply power to the antenna from
outside the module and increase the surge protection function.

If you need to feed the antenna from the outside, it is recommmended 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.

ATEMGES. PIRE, BILEARRAEPHIR BRI IR 2N A MERIMED LA R R BB FHE IR B RIPINGE.

MT/NIMBARLIRE, BWEABSHE. KNRMVIRBSFH; HEREBIE LIBRSANEE. EHBMAE. TVSE
SRR

5. Hardware Integration Considerations / &R i EEIR

1)  VCC power-on has a good monotonicity, and the initial level is lower than 0.4V, and the upstroke
and ringing are guaranteed within the range of 5% VCC;

2) Use the VCC pin to provide a reliable power supply and all GND pins of the module are grounded,;

3) Connect the ANT_IN signal to the antenna, pay attention to the 50Q) impedance matching of the
line;

4)  The ANT pin of the module cannot directly power the antenna, and an external power supply is
required,;

5) The module reset pin FRESET_N is for restoring the factory settings of the module, and RST_N is
for quick reset. Please connect it correctly to ensure that the module can be reset reliably;

6) Antennainterface: The antenna line is as short and smooth as possible, avoiding acute angles; pay
attention to 50Q0 impedance matching;

7)  Avoid wiring directly under K802F;

8) The module is as far away from the high temperature airflow as possible.

1) VCCLHEARIFNHIANE, BREBBEFETF0.4V, EHSIRRFEESNVCCEREMA;
2)  FVCCEIHR Mo EaERBERFECNDS| it ;
3)  EBRANT_INIESEXL FRLIES00M T IUES;

©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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6.

ﬁl—

ﬂ."'ao

ERANTS I I RBEEIRA R LB, TEIMEMHS;

RSN SIMFRESET_NAWEERETIRE, RST_NARESN, BEREZEURIEERT AT EEN;
R&EO: REZERELEEIRY, BRERA; ERS0QMHITE;

BERIEKSO2FIE FAEL;

RRREIZESESM,

Static Electricity Protection / §#E{RiF

Some components on K80O2F module are easily damaged by static electricity, which in turn affects the
IC circuit and other components. Therefore, you should pay attention to electrostatic protection measures
when using it.

1)

2)

10)

When handling the module, try to wear gloves or finger cots and an anti-static wrist strap that
meets the electrostatic protection standards;

During the process of taking the module, only the edge of the board should be taken, and the
solder joints, circuit parts or components should not be directly touched to avoid sweat
fingerprints from contaminating the solder joints;

The module should be protected by a soft protective pad between the module and the module
interval during transportation;

When the module is idle, it should be placed on a soft protective pad (such as anti-static sponge
pad, etc.), and do not stack at will;

The modules should be placed neatly and orderly, with a certain interval between modules to avoid
collision with each other;

The module should be handled with care during use to prevent the module from being damaged
by rough operation;

When powering on, pay attention to the positive and negative poles of the power supply and the
voltage to avoid reverse connection and excessive voltage from burning the module;

When soldering the module to the motherboard, please ensure that the GND is soldered first, and
then the ANT_IN pin;

When handling ANT_IN pin, do not touch any live capacitance or material (e.g., surface mount
antenna, coaxial cable, wire iron, etc.) to avoid damage to the ANT_IN pin by the charge generated
or stored by said capacitor or material;

Please make sure to solder the ANT_IN pin with an electrical protection iron.

K8O2F1RIR F VBRI ees i B ZHBRMMIRE, HMTIMICBIEREMITH, FHIEFERNAERMIFFRBRIPE

10)

ZNERIN REHF FER B BEURG AR EMIPAR IR B,
RRZMIZPNISZERREGDEEL, FREERERMER, LIREDHE TR, BRITRIBNSRER;
RIRTEIBHIT IE PAR R SRR B[R 2 [B) 1% R A AR i 22 AT IR P

RRRNENNREERMELIPE L (WMRBEEEESE) , F1ERSHES;

RPBRNZRET AR, RRZBRF—EER, @REEhiE,

BRREFERATEPNIZESEN, MHIDEREUIRIFRER,

LB, FERIREARURBE, BRRIENEEISREBRR,

BIERIZIRE EIRET, BHMRCONDEIRER, AEBIERANTINGIH;

SLEEANT_INSIHIEY, IBAERAMETATRERITAIA (FIINRERL. EHEL. BEHKSF) , URMEHRS
SRR E BT AR B BB AT IR IRANTLIN S B0

IBHRERA T RRIPIBERERANT_INSIE,
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4. Assembling & Repairing Note / 3B R 4 (EiHEA

41. Module Assembling Note / 18R % Fi B8
K802F is surface mounted, SMT welding is recoommended for assembly.

KBO2FNEMTMIR, HEFERERSM TR T TRE.

D

__ 250 :
A
o 220
g 200
2 150

100

25

0 50 100 150 200

Time (second)

Figure 4. Furnace Temperature Curve / {2 %%
The process temperature limits are as follows:
Heating Zone: Rising Slope: 1~3C / 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 ~ -1°C / sec

mTmg 0w ®

HFRERROT:

D FHREK: RE: 1~3T /sec

1§8X: 150~190°C BF[E: 80 ~110S
EE-ERK: &% 1~3C/sec

. IBEBE: 235~245C

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

Tmo O w >

©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 1.2 16



K802F GNSS Module K802F GNSS 1&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.

NBRIRE REZAMIRA, BINTETMPCBIRE—ENEIRIEZ FEBUWIRR,

42. Repairing Note / #{&i%E8

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.

IFENEREY, BEMABCARES, EREGRINNEHEAGENREMRL, REBEEABE245C, FHEREAR
I3 C/s,
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5. Application Connection Example / M Fi&E 5

In this section, an application connection example of KB0O2F OEM Module is presented via specific
schematic diagrams. Per the instruction of these diagrams, you could easily build the communication
circuits between K802F OEM Module and other terminals such as PC, GPRS or Bluetooth module, and some
other devices with an UART.
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Figure 5. Connections between RS232 COM]T, 2, 3 of K80O2F and Some Other Devices with An UART / K802F RS232 COM1, 2, 35
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Figure 6. Minimum Hardware Design of K802F / K80O2F &x/IMEHi& it
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6. Package / 13

K802F module is packaged in a vacuum-sealed aluminum foil electrostatic bag containing desiccant
and moisture proof by means of carrier tape and coil (applicable to mainstream surface mount equipment).
When welding modules by reflow soldering process, please strictly comply with IPC standards for humidity
control of modules. Because the packing materials such as the carrier belt can only withstand 55C, the
modules need to be removed from the packaging during baking operation.
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Figure 8. KBO2F Roll Tape Packing / K802F &%
Table 5. KBO2F Package Description / K8O2F &3%i}88
Project ‘ Description
Number of Modules 600 Slice/Roll

R = 600 K /&
Material tray:13 inches
B 139

Reel Size

EBR~ Outer diameter: 330mm, inner diameter: 100mm, width: 44mm,
wall thickness: 3.6mm
4MZ 330mm, WR100mm, | 44mm, EEE 3.6mm
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Package of each module: length 22.75mm, width 17.6mm

BMERELE: K 22.75mm, & 17.6mm

Carrier Belt Module Spacing (Center Distance): 24mm
B HEEREIRE (POEE) @ 24mm
EBRXSIRABIRAT
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