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1. Introduction / &

K803 GNSS is a full-system and full-frequency RTK positioning module developed by Shanghai QinNav
Technology Co., Ltd. based on Quantum Ill Soc with fully independent intellectual property rights. It supports
BDS-2, BDS-3, GPS, GLONASS, Galileo, QZSS, IRNSS and other satellite system signals, contains onboard IMU,
supports integrated navigation and is suitable for surveying and mapping, robotics, foundation
enhancement and other fields.

K803 GNSSZ LB REMBPAEGRATETEERTE B IMRATHNIIQuantum INIFEHNERA SIS RTKERIE
R, XiFEBDS-2. BDS-3. GPS. GLONASS. Galileo. QZSS. IRNSSEIDEZRAESRIEE, WEIMU, XFHAENM,
ERTFNSNE., NEEA. HEEBSESRE,

1.1. Product Characteristics / F= it

Table 1. Product Characteristics / F= 4

Characteristics K803

GPS: L1C/A, L2P, L2C, L5, L1C
BDS-2: B1l, B2I, B3l
BDS-3: B1l, B3I, B1C, B2a, B2b
Positioning GLONASS: G1, G2, G3
Signals EfL Galileo: E1, E5b, E5a, E5 AltBoC*, E6c*
== QZSS*: L1C/A, L2GC, L5, L1C
SBAS*: L1C/A, L5
IRNSS*: L5
Items with * will be adjusted with the version.
IR BEE R AE TR EE
Cold Start <20s (Adding Acceleration Capture Module &
Time to First Fix S S A
R DOIEZRINERIELR)
B EALETE]
Hot Start (with RTC) <10s (Typical #2#!)
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H#ED (EFRTC)
Reacquisition
<ls
KEiE
Signal Capture Signals Tracking Sensitivity
-155dBm
(EREEN ESIRIFREE
Signal Capture Sensitivity
-138dBm
ESHIRRE
Pseudo-range Precision
<10cm
Measurement Fyoliat s
Precision
B TR Carrier Phase Precision
<Tmm
HRBAAEE
PPS (RMS)
20ns
RIS E
SPP Accuracy
H<1.5m, V<3m (10, PDOP<4)
WRER RENARE
A :
cedracy Static Differential Accuracy | H:#(2.5+1x10°xD)mm
iy (Supr?orted by Compass V:£(5.0+110xD)mm
Solution)
SRR Ry
BEZSEE (Compass DAELKE (2fZ: mm)
Solutionx {4+ #) D-Baseline length (Unit: mm)
Speed Accuracy
<0.02m/s (10, PDOP<4)
MRS E
PPP Convergence Time
PPP <15min
PPP#IA{LEYE]
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PPP Accuracy

PPPF&EE

H<10cm, V<20cm

RTK

RTK Initialization Time

RTK#IIA{CETE

<5s (D<10km)

Initialization Reliability

I ERE

>99.9%

RTK Accuracy

RTKAEE

H:£(8+10¢xD)mm
V:£(15+10°xD)mm

DABRLKEERAM: mm)

D-Baseline length (Unit: mm)

Anti-interference

T

K803 is built-in narrowband
engine

and continuous wave suppression algorithm

K803 RE =T fELLRINEI &i55| %

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
GNSSKL(ES K8 35, BERFcmE
GNSSKLES KB 10s, EERFEME
Measurement ranges
=f2: +125%/s
Gyroscope Zero-biased stability
1Y ERBEM: 10°/h
Vg =0 BRBEM /

Angular random walk

RAERENEE: 0.3°/sqrt(h)

Measurement ranges
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Accelerometer

PR

Bias instability

FRIEEM: 70ug

Velocity random walk

EERENSEE: 0.16m/s/sqrt(h)

Measurements & Position

ME&TEN

Max 20Hz (Optional, 3%EEZIR)

Data Formats

Data Rates
RTK: Positioning
HIRERR Max 20Hz (Optional, J%EEIIR)
RTK: EfI
IMU Max 50Hz (Optional, %EEIIR)
GPGGA, GPGSV, GPGLL, GPGSA, GPGST,
NMEA-0183

GPHDT, GPRMC, GPVTG, GPZDA etc.

ComNav Binary (CNB)

SR HFIER

ComNav Self-Defined Binary

SR BEEX Z#EE

CMR(GPS) CMROBS, CMRREF
MHEIEER
RTCM2.X RTCM1, RTCM3, RTCM31
1004~1008,1012,1019,1020,1033,1042,1045/10
46, 1230
RTCM3.X
MSM3~MSM7:1073~1077,1083~1087,1123~112
7,1093~1097
Voltage
+3.3V~3.45V DC
Electrical HEBBE
S Power Consumption
0.95wW
IhiE
Environmental Operating Temperature -40°C~+85°C
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HRER

TERE

Storage Temperature

EERE

-55°C~+95°C

Antenna Interface

Re#zO

Impedance Matching

PR PTED

50Q

Antenna Power

REHBEBE

External JMER{tER:

+3.3V~+5V @ (0-100) mA

Antenna Gain

20~35dB
PN A
Hardware Interface
UARTX4, PPSx1, EVENTx2, SPIx1
EEEO
Size
30mmx=x30mmx=3.2mm
R~
Weight
6.69
Physical s
MRS Flatness
<0.Tmm
PR
Package
LGA (82PIN)
HEE
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K803 GNSS Module K803 GNSS 1&iR

2. Size /| R<

In this section, product photo, three-side views and the dimension of K803 is provided for customers’
further hardware design and installation.

ATRMHTKE0IWIYE, =MEFMNNIMERY, EBFRAFH-—SRFEHRITNRE,

Figure 1. K803 Product Photo / K803 L&
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Figure 2. K803 Dimension View / K803 ={1&
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JULLUUL

(

OO0

Figure 3. K803 Bottom Section View / K803 KBRS E]
Note: Because there is a half-moon window exposed tin position near the bottom of K803 module 62Pin,

it is recommended that the pad should not be expanded outward when the user is packaged, otherwise it
will be short-circuited.

ER: ENK803tRR62PINKMHEESEF B ABERBNE, ENAFPEREN, RERSEAERINT, BNRER,
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3. Pin Arrangement and Definition / $tHI#RIRFIE X

K803 is surface-mount OEM Module which integrates 82 Pin (pitch 1.27mm).

K803t1E82Pin, FRMGILIER (pitch 1.27mm)

4l
[£a]

=R B B S = R T B R B S B B R s e B T R |
00 60 = b= b= [= [= = = [— = [ @© © © © © O

w00 =1 D N o LD 3

o e T e I e e e e e
B = O W 00 =1 O N o WM =D

e B i L B =T v o B e T TR T - I T T T = T e+ o T = - e T
Lo I~ T B = B - N ot Bt I T o T o T e B e S - T o T T o I o T -

Figure 4. K803 Includes 82-Pin Pad / K803 BiE82i%iXIR4

Table 2. Pin Definition of K803 82-Pin Pad / K803 825V E X

Signal Description

1 GND GND | Ground Reference SEM

©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
2~4 RSV / Reserve (Float) REEH (BX)
5 EVENT2 I Event Mark HNEBSE A
6 GND GND | Ground Reference SEM
7~8 RSV / Reserve (Float) REBEH (B=)
9 V_BACKUP PWR | Power Supply for Internal RTC YMERTCHE
10 GND GND | Ground Reference SEM
- VT STAT o BUT Status ER, RHEEHSHBIFHIPH
- —; FEEN, sSHE—RSEF
12 GPIO 1/o General-Purpose Input/Output EAI0
13 RSV / Reserve (Float) REBEMH (B=)
14 FRESET N I Reset to Factory Mode (Active Low) SRt EX (BBFEEHN
15 RSV / Reserve (Float) REBEH (BR)
16 RTK_STAT o} RTK Data LED Indicator aaalaalals
- SERkF, ERESR LSBT
17 GND GND | Ground Reference SEih
18 SPI_MISO I SPI_MISO SPIEHANBEES
19 SPI_MOSI o) SPI_MOSI SPIEHEHNBAES
20 SPI_CLK o} SPI_CLK SPIRZ&ETEMES
21 SPI_CS o SPI_CS SPIRZERIEES
22 RSV / Reserve (Float) REBEH (B=)
23 GND GND | Ground Reference SEM
24 VARF o Square Wave Output Fikad
25 ATOM* I Atomic Clock Input [FFEIA
26 GND GND | Ground Reference SEM
2741 RSV / Reserve (Float) REBEH (BZ)
4243 VIN PWR | DC Power Supply for Module (3.3V) RIREEBEBIR (+3.3V)
44~45 GND GND | Ground Reference SEM
46 COM1_TXD o Transmitted Data for COM1 Output EMALES
47 COM1_RXD I Received Data for COM1 Input SOVMAES
48 COM2_TXD o) Transmitted Data for COM2 Output SO2kmEES
49 COM2_RXD I Received Data for COM2 Input BO2MAES
50 COM3_TXD o Transmitted Data for COM3 Output EO3LES
51 COM3_RXD I Received Data for COM3 Input BSO3MAES
52 COM4_TXD o) Transmitted Data for COM4 Output B0OsmEES
53 COM4_RXD I Received Data for COM4 Input BOsMAES
54 GND GND | Ground Reference SEM
55 oPS o -';;JnLS: Output Synchronized to OEM A5 P25 a0

©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

56 EVENT1 I Event Mark SMERSE A

- RST N | Quick Reset without Clearing User | RIZEE, RERBFERE (KBF

- Configuration (Low Active) a3

58 GND PWR | Ground Reference SEM
Short Indication of Antenna (Low . — N

59 ANT_SHORT o : ( REEBIERIEBFEN)
Active)

60 RSV / Reserve (Float) REBEWH (BZ)
Power Supply for External GNSS .

61 ANT_PWR PWR PPY YMEBGNSS KL {HE
Antenna LNA

62 ANT_IN I GNSS Antenna GNSSXZHA

63 GND GND | Ground Reference SEM

64~82 RSV / Reserve (Float) REBEH (BZ)

Items with * will be adjusted with the version.

T IR FER AR AHITIEEE

3.1. Remarks /i#BB

1. Electrical Characteristics / BS54t

COM1/2/3/4(TX&RX), SPI, ANT_SHORT, PVT_STAT, FRESET N, RTK_STAT, RST_N, PPS EVENT1 and
EVENT2 are LVCMOS 3.3V level, All these signals are LVCMOS/LVTTL 3.3V compatible.

COM1/2/3/4 (TX&RX) , SPI, ANT _SHORT, PVT_STAT, FRESET N, RTK_STAT, PGMEN, RST_N, PPS,
EVENT1FIEVENT2ALVCMOS 3.3V B, A XEESHIFEBLVCMOS / LVTTL 3.3V,

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

Symbols &5 Description f&#i& Min &/)\ Max K
Input high voltage

Vin MASHE 2.0V VCC+0.3V
Input low voltage

Vi 15 AMEEE -0.3V 0.8V
High-level output voltage

Vo = e St R VCC-0.4V --
Low-level output voltage

Vor IR BE - o4tV
Sourcing current

lon R 8mA
Sinking current

loL SEE 8mA

©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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Table 4. LVTTL 3.3V Electrical Standard / LVTTL 3.3VEESinfE

Symbols &S Description f&i& Min &/ Max K
Input high voltage

ViH A E 2.0V VCC+0.3V
Input low voltage

Vi N T -0.3V 0.8V
High-level output voltage

Von == b A VCC-0.4V --
Low-level output voltage

Ve et - 041V
Sourcing current

lon R 8mA
Sinking current

loL ST 8mA

2. Can withstand Voltage Range / ¢S B EBE

The signal with the maximum voltage range from -0.3V to 3.6V is as follows: COM1/2/3/4 (TX&RX), SPI,
ANT_SHORT, JTAG, PVT_STAT, FRESET_N, RTK_STAT, PGMEN, RST_N, PPS, EVENT1 and EVENT2.

Free RS BHENZXEBERZ-03V-3.6VHESUT: COM1/2/3/4 (TX&RX) , SPI, ANT_SHORT, JTAG,
PVT_STAT, FRESET N, RTK_STAT, PGMEN, RST N, PPS, EVENT1HIEVENT2,

3. Supply Voltage / {tEBEBE

VIN main power supply, voltage range: 3.3V~3.45V (DC), voltage ripple and spikes require less than 50mV.
K803: 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.

VINZEHEBBR, BETBE: 3.3V~3.45V (Bift) , BESUEMKRIERKDZER/NFS50mV, K803: ANT_PWR, £
EBE: 3.3V~-5.5V (Bift) , BESURFRIERKTER/NTF50mV, V_BACKUPI{FEBE1.8V~3.6V, BELSUERIE
BOPERNTFIoMV; HLEREBESFEY, V. BACKUPEESZBEE, BESGEMRIEFKDERNFI0MY,

4. Add Surge Protection / &R BRI

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.

©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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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.

ATEMBES. BARE, PLEERAEEVR BRI A R Z NP MERIMNER A R B FHE IR RIPINEE

WMBMNIMBARLIRE, BIEABSMWE. KNRMIRBEH,; HERBBIE LIBRSEMEE. EHEHE. TVSE
FERINEAFGIF R

5. Antenna Short Circuit Description / X455 5&iH AR
When using the internal feed of the board, the following situations will occur:
1) When the antenna is normal, Pin 59 outputs high level;
2) When the antenna is short circuited, Pin 59 outputs low level
LERARFREREBE, SHRMTER:
1) XZKIEER, Pin 59MtE®BYF,;

2) XRZEKE, Pin 59MHKEBF,

6. Hardware Integration Considerations / E{ & iF =EE IR

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_PWR pin is connected to +3.3~5.5V voltage, and then provides +3.3~5.5V feed to the
antenna through the ANT_IN pin;

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) Special attention should be paid to:
Power supply: The guarantee of stable and low ripple power supply, the peak-to-peak value of the
ripple voltage is preferably not higher than 50mVpp. It is recommended to use a power chip with
a current output capacity greater than 2A to supply power to the module.
In addition to using LDO to ensure the power supply is pure, it is also hecessary to consider:
@. Widening the power traces or using split copper surfaces to transmit current;
@. Place the LDO as close to the module as possible in the layout;
®. Avoid the power traces passing through high power with high inductance devices such as

magnetic coils.

7) Antenna interface: The antenna line is as short and smooth as possible, avoiding acute angles; pay

attention to 50Q impedance matching;

©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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8)
9)

1)
2)
3)
4)
5)
6)

7)
8)
9)

Avoid wiring directly under K803;
The module is as far away from the high temperature airflow as possible.

VCCLEBAEGRIFNEAN, BRGBFETF0.4V, LhSHRRIRETES%VCCTERERN;

Fvccs| iRt T iR BAE T GND5 | il i ;

ERANT_INESEXL, TR 50Q #1 I0EL;

ANT_PWRHI#EA+3.3~55VEBE, BEHANT_INBIX K412 #t+3.3~5.5VAYIREE,;
IREMISIMIFRESET NAREHEMRETIRE, RST NAREESN, BEREEMRIEERTIUNTEEN;
EigIt P RS RER:

it RERBECRBIFVRIE, SURBEEIEERIFATTFS50mMVpp, EIXKABRMELHEDKXTF2ANER
iR fatR e,

RTOUIKALDOREEBAEI, ERFEER:

@. MWBIFRELTRAD ZHEERRERBIR,

@. #HRELREBLDOFERIERME;

®. BRELZEBRETANESHRABEMBIELE,

RgEO: REZEREEEIR, #BREHRMA,; TR50QMHTE;

BERIEKS03IE T A EL;

RRREZESESM.

7. static Electricity Protection /33 E{RiF

Some components on K803 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)

3)

4)

5)

6)

7)

8)

9)

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;

©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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i

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

K8031RR E B D e Z R BB MM RA, #MEMICBEREMTH ., RECERNNIRMIFEHBERIPE

1)
2)
3)
4)
5)
6)
7)
8)
9)

RN N R EH T FERSIEEURFEEBHIPRENIRER BB,
EREELIRE PN R MR- EABEE, NEEREMER, ZEMBO BTG, BRTRIBESRIESR;
R IEHENT 2 PIE L S8 B IR Z (B N iZ K A SR M BRI 2 A TR P

ERABN N EERMERFR E (MFEEERESE) , FAERSHES,

BB IENETE R, BRZEFRE—CEE, BREamE,

BREFERIRPIZESEN, FFLEAREWIRIRER,

FeEy, FRBRERRURBE, B RIENBEDERERIER,

IEIEPURIERI AR, BETRIRCNDICIREE, AEBIREANT_INS|H,

LLIEANT_INSIHIES, EAZEMEATEBIHME (FINRMXL. MBS, BE%FE) , URARBS
S RBLER = S A R RV BB EHRERANT _INS| il

10) BHRRERTERIPIVBEEKIEFERANT_INSIH,

©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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4. Assembling & Repairing Note / &2 R 4 (2508

4.1. Module Assembling Note / &R Ei%EA
K803 is surface mounted, SMT welding is recommended for assembly.

K803 NRMIUIER, HFEASMTINERT TUHTREL,

D
. 250 -
Y B
e 220 - : v =
g 200 t
2 150
1w \,\
A
25
0 50 100 150 200

Time (second)

Figure 5. Furnace Temperature Curve / {Fig %

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 ~ 245C

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

F: Descent Slope: -5C ~-1°C / sec

HFREERRUOT:

A: FHEX: #IZ: 1~3°C/sec

B: f@8K: 150~190°C B¢jd: 80~110S
C: EE-EiRK: #&F: 1~3C /sec

D: I&ERE: 235~245TC

E: EfKX: XF220C B4E: 50~80S
F: FEERIZE: -5~-1C /sec
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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}iB8

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 2457, rising slope under 3°C

/s.

IRENEHREY, BEEHABCARER, EREARINNEHEESENEEMLE, REREABIT245C, FHERERR
#Big3C/s,
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5. Application Connection Example / R B&E R

In this section, an application connection example of K803 OEM Module is presented via specific
schematic diagrams. Per the instruction of these diagrams, you could easily build the communication
circuits between K803 OEM Module and other terminals such as PC, GPRS or Bluetooth module, and some
other devices with an UART.

REPD AR BN RE— T K03ERNAEERTRA. SRTHENER, ETMRAERIKSOIERME L
% (WIPC, GPRSIEIR, EFIRREMHFBUARTINIRE) ZBEERERE.,
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Figure 6. Connections between RS232 COMT, 2, 3 of K803 and Some Other Devices with An UART / K803 RS232 COM1. 2. 35
HitfERUARTEONIREZ BINEERRR
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Figure 7. Minimum Hardware Design of K803 / K803 &//ME{Hi&it
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Figure 8. Recommend Design of K803 / K803 ##ZFtEHigit
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6. Package / %

K803 modules are packed by pallet, and 100 pieces of K803 modules are provided in each box.

KSO3ERERITE AR B, SEIRM100/FK8031&EH,

Table 5. K803 Package Description / K803 B3%i%iH
Project Description

Number of ESD vacuum bags: 1 Pcs/Box

s E=RME: 1 1V/E

Humidity card number: 1 Pcs/Box

EERHE 1NVE

Quantity of desiccant: 1 Pcs/Box

FERHE: 1 NE

Module Packaging Number of trays: 6 Pcs/Box

ERE R (Note: Modules are not stored on the top tray)
REHE: 6 NE

(F: RLEBEE ERFHIRIR)

Number of modules in each tray: 20 Slice/Plate

ST REEPEREE: 20 H/&

Module quantity: 100 Slice/Box

HREE: 100 A/&
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