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SparkNavi InertiaX Core - Datasheet

IMUG600-V2

GNSSJ/INS #%i0y - = IMU (&5 1814154
GNSS/INS Core - Triple-IMU Array Inertial Module

0.015 °//h 0.35°/h 12 ug 1000 Hz 3 x IMU
12 ARW FERBRATEY MERESRAREY EeREHE HIPE R A 51 BR
Gyro ARW Gyro bias instability Accel bias instability Max output rate Fault detection & exclusion

Emti Overview

IMUB00-V2 Z SparkNavi InertiaX #) GNSS/INS B 4#Z/0 - LI=%8 6 8 MEMS IMU #H5% IMU (851 - & P 51 Fl
BHAEE - b8 A0/ Av - TEAE AHRS - REET - GPS PPS B[RS BSMNRAEES - =58 IMU BIRF B ABLLYT -
BHERRBEHIIE - B APE - 578 SPI 1 TE - olfES ArduPilot FRIZAISMNE IMU -

IMUB00-V2 is the GNSS/INS inertial core of SparkNavi InertiaX. It combines three 6-axis MEMS IMUs into an IMU array and
outputs fused angular rate, specific force and A8 / Av, with a built-in AHRS, barometer, GPS PPS time synchronization and
external trigger. The three IMUs are cross-checked in real time; a faulty IMU is excluded automatically without interrupting the
output. A SPI slave interface lets it serve as an external IMU for ArduPilot flight controllers.

FTEHE Key Features
o =FIMU FBEARES - ZAFHEREFRRRIEL 1.7 % IMU-array fusion, ~1.7x lower noise than a single IMU
- BIRFREAIBIEEFIBR Real-time fault detection and exclusion
« AB/Av E (& coning / sculling {8 ) A6/ Av output with coning / sculling compensation
+ NE AHRS - FILFEEMEBZRALE  Built-in AHRS with automatic gyro bias calibration when stationary
o ZHMURESIE - ATHENFTEL GNSS  Multi-position gyrocompassing, no magnetometer or GNSS
+ GPS PPS [FEIHE - INEIAEEEEE, GPS PPS time alignment and external-trigger output
« # UART Bitl - ASCII/ Binary # X Dual UART output, ASCII / binary protocol
+ SPI FIZEAHE - 18 ArduPilot  SPI flight-controller interface with ArduPilot support

o MBEZFFEEH Encrypted, signed firmware updates
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1 PE¥R{E Gyroscope (IMU Array fused output)
1EH BEE Bfu
Parameter Typ. Unit
B2 +300 /s
Measurement range
%gﬁjﬁ*}%igﬁ/: 0.015 0/\/h
Angle random walk (ARW)
HAEE 0.00025 *IsiNHz
Noise density
SR FEEY 0.35 o
Bias instability
2 IN#*EEST Accelerometer (IMU Array fused output)
1EH BEE Bl
Parameter Typ. Unit
£ +16 g
Measurement range
REMHWES (X/Y) 0.02 isih
Velocity random walk (X /Y)
REMWES 2) 01 s
Velocity random walk (Z)
TRABEN 12 ug

Bias instability

3 Ef IMU £321E Single IMU Reference (Typ.)

IMU [E5IR S8 ARERE — IMU - BIEHABRISH1.7 5 -
figure by about 1.7% over a single IMU.

1HH BB
Parameter Single IMU
8% ARW (2) 0.025 °/\h
Gyro ARW (Z)

RIEE /R ABENY (2) 0.56 °/h

Gyro bias instability (Z)

EEE VRW (X)
Accel VRW (X)

MEEZRAREL (X)
Accel bias instability (X)

XIANG CHENG Electronic Co., Ltd. -

0.033 m/s/\h

19 ug

ethan@robotlab.com.tw -

+886-6-3586207

The IMU Array fused output improves every noise

SRS =

IMU Array Improvement
0.015 °/h 1.7x
0.33 °/h 1.7x
0.019 m/s/h 1.7x
11 ug 1.7x
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4 R AHRS Attitude (Static)

Preliminary -

Rev. 1.1 - 2026-10

EH
Parameter
REEE

Attitude output

Roll / Pitch FFR&%#5H (10)
Roll / pitch static noise (10)

Roll / Pitch FFEELEESIE (1 h)
Roll / pitch static peak-to-peak (1 h)

55 LEBEIRSS (1h)
Static heading hold (1 h)

FEIR 2R B ENRIE

Automatic gyro bias calibration

FESBHME ( AMEMEIE )  JHEESR

B PHMEERHEREZSRARELRE -

EWAAIE - BLEMBRESEHEESRQLRR - #%

BEE
Typ.

Roll / Pitch / Heading
Quaternion & Euler

0.003

0.02

<0.02

Fitk R BREFL 10s
At power-up / when stationary, 10 s

it £
g

B
Unit

LERREANE ; &

Heading is relative (no magnetometer); the initial heading can be set by command. Static heading hold is measured with automatic gyro
bias calibration enabled while stationary; heading drift in motion is governed by gyro bias instability.

5 Pgi®=1E North Finding (Gyrocompassing)

15H

Parameter

=5 |y
Method

S1LBE (10 - BE 23°)
Accuracy (10, latitude 23°)
P AER

Alignment time
YRR

Output after alignment

SIENAIKEEKENE - BELLE 1/cos(BE
ARG EEMREL 90° ( AEAHIBE ) ; HERE

Bl
Typ.

ZHUBKERIESE

Multi-position static, no magnetometer /
GNSS

0.76
#25 (4~5 AL x5)
approx. 25 (4~5 headings x 5)

AHRS Bl E [
Real-time true heading

- BREMESEE - WERBKESTINRE

LEE AHRS iR - ZEENR#WHERE -

B
Unit

min

CEIRERTE - &

North finding uses the horizontal component of Earth rotation; accuracy scales roughly with 1/cos(latitude). The unit rests on a rigid,
vibration-free surface and is turned about 90° about the vertical axis between headings (the angle need not be exact). After alignment
the AHRS heading is set by command and true heading is output in real time.

XIANG CHENG Electronic Co., Ltd. - ethan@robotlab.com.tw -

+886-6-3586207
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6 R|EEEt Barometer
I5H BEE Bfu
Parameter Typ. Unit
EHnE 300 ~ 1250 hPa
Pressure range
#BEMBE (300~1100 hPa - —5~65 °C) +0.3 hPa
Absolute accuracy (300~1100 hPa, —-5~65 °C)
MEHIEE (700~1100 hPa - 15~55 °C) +0.06 (=+0.5m) hPa
Relative accuracy (700~1100 hPa, 15~55 °C) +0.06 (= £0.5 m)
NeSE= 7
BEGY £0.5 Pa/K
Temperature coefficient of offset
HATEF|
RHiEE (12 @) 0.1 hPa
Long-term stability (12 months)
%_T‘:E% E'H/ (RMS » 50 Hz ﬁﬁuﬁ) 0.15 (z 13 cm) Pa
Pressure noise (RMS, 50 Hz output)
B R (ARE) 10/25/50 ( F85% ) / 100 Hz
Output rate (configurable) 10/ 25/ 50 (default) / 100
o ) Pressure, temperature, barometric hPa/°C/m
utput data

KREFTHHERE MU BERZEBI - oJF GUI FLUE

Hz BEHF2ETENER -

altitude (ISA)

LTRELBAKERE - BHEMUE  ABEGRES - FAEE ; 100

The barometer output rate is independent of the IMU output rate and can be set from the GUI or by command and saved to the device.
Lower rates use more internal oversampling and give lower noise; 100 Hz suits low-latency applications.

7 g - ERBIRIB Mechanical, Electrical & Environmental

15H

Parameter
HEBEE
Supply voltage

%

Power consumption

R (B x 8 x B)
Dimensions (L x W x H)

5=
Weight

IERE
Operating temperature
EERE

Storage temperature

XIANG CHENG Electronic Co., Ltd. - ethan@robotlab.com.tw -

BARNE
Typ.

+5.0

0.73

44.0 x 30.6 x 14.45

25

40 ~ +85

40 ~ +85

+886-6-3586207

B
Unit

mm

°C

°C

419
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8 WMHEI/TE Output & Interface

Preliminary - Rev. 1.1

15H

Parameter

RIS

Sensors

ANFEIIEEE

Internal sample rate

IMU #j =
IMU output rate

[T
Barometer output rate

SN AE 2%
External trigger
WHER
Output data

PERZ 2
Coordinate frame

|
Primary interface
E_m

Secondary output

RIZENE

Flight-controller interface

AT IS 1
Flight-software support

FEEE
Time synchronization

R BB AT

Timestamp resolution

JUER
Redundancy

Mt

Specification

3 x 6 @ MEMS IMU + 1 x BT
3 x 6-axis MEMS IMU + 1 x barometer

=5 IMU 1475 Hz
1475 Hz per IMU

5/10/25/50/100/200/400/500/1000 Hz

10/25/50/100 Hz

BE L EEH—% - #3#% 1~ 1000 Hz

One output per rising edge, 1 ~ 1000 Hz recommended

BERE - tEH - A8 Av - JRE - EE& (AHRS) - RIE

Angular rate, specific force, A8, Av, temperature, attitude (AHRS), pressure

BBFRD(BI-HA 1)
Body FRD (Forward-Right-Down)

UART1 + 3.3 VTTL - 460800 ~ 2000000 bps - ASCII / Binary
UART1, 3.3 V TTL, 460800 ~ 2000000 bps, ASCII / binary

UART2 - 3.3V TTL - 115200 ~ 2000000 bps - {Z&1
UART2, 3.3V TTL, 115200 ~ 2000000 bps, output only

SPI #t# - 3.3V - Mode 3/ Mode 0 - #3#% SCK 2 MHz ; BR:EH 128

byte $f& (CRC-16 ) - 2EHE =5 IMU B0 A8/ Av
SPI slave, 3.3V, Mode 3/ Mode 0, 2 MHz SCK recommended; one 128-byte

CRC-16 packet per read with fused and per-IMU A8 / Av
ArduPilot ( B{ Copter 4.7.1 12 Blue2 RiZERE

243 1000 Hz ; BEENE SparkNavi 12

ArduPilot (verified with Copter 4.7.1 on Blue2); IMU output rate must be set to
1000 Hz; driver supplied by SparkNavi

; SRR IMU & 2=7R

GPSPPS#IA (33V: EFA%E - 1Hz+1000 ppm - fRE =1 pus) - @

ERSERYEE PPS L&

GPS PPS input (3.3 V, rising edge, 1 Hz £ 1000 ppm, pulse width > 1 ps); output
grid aligned to the PPS rising edge

1 s

=% IMU BN &R0 2 B E 5B

Real-time fault detection and exclusion across 3 IMUs

- 2026-10

## ArduPilot FF - #8518 IMU6B00-V2 B SPI #1587 ardupilot I IMU 8 25574 1000 Hz : ArduPilot REEMRATRE 5K FE IR & I

REAMENEBEIRER 1.8 15 (400 Hz :BEF 720 Hz A £ ) - 200 /400 / 500 Hz #5383\ E - 200 / 400 / 500 Hz BRAR
UART S EMth =4 ; SPI 81 UART @tHEARMBIL -

For ArduPilot, set the SPI output to ardupilot mode and the IMU output rate to 1000 Hz: ArduPilot's pre-arm check requires the gyro
backend rate to be at least 1.8x the main-loop rate (= 720 Hz for a 400 Hz loop), so 200 / 400 / 500 Hz cannot arm. 200 / 400 / 500 Hz
are intended for UART and other hosts; the SPI and UART outputs are independent of each other.
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9 MBEEIE Performance Data

IMU600-V2 Allan Deviation — IMU Array

Static at room temperature - 25.2 hrecord © 5 Hz A8/ Av - overlapping Allan deviation

Gyroscope —_—X —Y — Z Accelerometer —_— X — Y — Z
1000
2 500
Y
1 X 200
Z g 100
05 -
o © 50 Y
z X
20
0.2 -
.,
“ 10
Py = —— z
0.1
1 10 100 1000 10 000 1 10 100 1000 10 000
Averaging time T (s) Averaging time T (s)
Axis ARW (°/vh) Bias instability (°/h) Axis VRW (m/sfvh) Bias instability (ug)
= X 0.0105 0.25 - X 0.019 11
Y  0.0094 0.23 Y  0.019 10
= Z 0.0146 0.33 = Z 0.091 11
@ = bias-instability point (curve minimumy) =T1=15s (ARW/VRW)

SparkNavi - IMU600-V2

1 IMU PE5IRE S 8L Allan deviation ( 85 E 25 h) Figure 1 IMU Array Allan deviation (25 h static, room temperature)

IMU600-V2 Allan Deviation — Individual IMUs vs IMU Array

Static at room temperature -+ 25.2 hrecord - 5 Hz AB/Av - overlapping Allan deviation

Gyro X Gyro Y Gyro Z

8 3 2 — MU1

= IMU 2

2 2 2 — MU3

— MU Array
£ 1 1 1
© 05 0.5 05
0.2 0.2 0.2
0.1 01 01
1 10 100 1000 10 000 1 10 100 1000 10 000 1 10 100 1000 10 000
Averaging time T (s) Averaging time T (s) Averaging time T (s)
Accel X Accel Y Accel Z
2000 2000 2000
1000 1000 1000
500 500 500
S 200 200 200
=
5 100 100 100
50 50 50
20 20 20
10 10 10
1 10 100 1000 10 000 1 10 100 1000 10 000 1 10 100 1000 10 000
Averaging time T (s) Averaging time T (s) Averaging time T (s)

SparkNavi + IMU600-V2

2 E%E IMU Bl IMU PESILEER Figure 2 Individual IMUs vs IMU Array
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SparkNavi IMUG00 — AHRS static stability

Static on a bench - 59.5 min record (first 60 s after AHRS reset excluded) - IMU-only AHRS, no magnetometer

Roll / pitch (deviation from mean)

Roll ©0.0024° p-p 0.018° Pitch ¢0.0027° p-p 0.021°

Heading drift (relative to start)

0.010 7 — Heading change +0.003° total +0.01°M

Linear fit
0.005 4

deg

0.000
-0.005 -

-0.010 -

IMU temperature

3784

o 10 20 30 40 50 60
Time (min)

3 AHRS FEAEIBEE (ZHBFEE 1h) Figure 3 AHRS static stability (1 h static, room temperature)

10 BIEIEHEEBERAE Test Conditions & Notes

« Allan deviation : =B E 25 /\iF - B 5Hz A0/ Av - IMU [E3IRi&E8HE - ARW/VRW Bl 1=15s ; ERABENK

= Allan deviation &/)\& + 0.664 °

Allan deviation: 25 h static at room temperature, 5 Hz A8 / Av output, IMU Array fused output. ARW / VRW at 1 = 1 s; bias
instability = Allan deviation minimum + 0.664.

« PESR Z BHTE 1=~ 10° s (UEBAR MEMS BB E RWABEZRMN - AREZRARBEN ; =8 IMU ZB181L - 3R
BRERBHNVIE - R1E (>10°s) B2 RARELNTE -

The bump in the gyro Z curve around 1 = 10° s is correlated bias noise typical of MEMS gyros and does not affect bias instability; it
is independent in each IMU and reduced by about V3 in the IMU Array output. The long-T region (> 10° s) includes day/night room-
temperature variation.

* AHRS : EmpFE 1/ - B 5 Hz - #F% AHRS ZEE%A] 60 s WHESRE ; BRI roll / pitch 0 0.0024° / 0.0027° - il

@ 1 /0\REME 0.003° ( & AfREE 0.011°) -

AHRS: 1 h static at room temperature, 5 Hz output, first 60 s after AHRS reset excluded; measured roll / pitch o 0.0024° / 0.0027°,
heading change 0.003° over 1 h (max deviation 0.011°).

- B A (#E 23.0°) ZEAKRE - 5 @HURA 5 2 - Wik 50 Hz - £ 29 748 ; MEHERE 100.76° - AKX
B#E/KFEHE 13.81°/h ( Eiw 13.84°/h ) -

North finding: indoor bench in Tainan (latitude 23.0°), 5 headings of about 5 min each at 50 Hz, 29 min total; estimated 1o error
0.76°, measured horizontal Earth rate 13.81 °/h (theory 13.84 °/h).

» ArduPilot : SparkNavi Blue2 7&IZ + ArduPilot Copter 4.7.1 - IMU600-V2 25 =% SPI IMU - &3 1000 Hz - SPI

2 MHz ; EKF3 =% IMU R fER - BEtEmRaias -

ArduPilot: SparkNavi Blue2 flight controller with ArduPilot Copter 4.7.1; IMUB00-V2 as the third SPI IMU at 1000 Hz output and 2
MHz SPI clock; EKF3 uses all three IMUs and the pre-arm checks pass.

c REET: EARE - BE  REGEEARMEBEUARBRATTHRE  BHBEASARFERNRESR | "EFMM
REAFE 50 HZz L ERAE - RESELERIEEKRS (ISA - B8FH 1013.25 hPa) 45 -

Barometer: range, accuracy, temperature coefficient and long-term stability are pressure-sensor element specifications; absolute
accuracy excludes post-assembly soldering offset. Pressure noise is measured indoors, static, at 50 Hz output. Barometric altitude
is computed with the International Standard Atmosphere (ISA, 1013.25 hPa at sea level).

« Typ. REEE - JFREE ; BBEWEEE - BASTEA -

XIANG CHENG Electronic Co., Ltd. - ethan@robotlab.com.tw - +886-6-3586207 719
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Typ. = typical value, not guaranteed. Specifications are subject to change without notice.

11 REHEBEHE Configuration & Monitoring Software

SparkNavi IMUB00 GUI ( Windows ) RHEISES - SHREERETER - ABERREARIT TR ERARE -
The SparkNavi IMUB00 GUI (Windows) provides live monitoring, configuration and calibration tools, so the unit can be set up
and verified without writing code.
- BRI : AHRS 2 - 3D 828 - =% IMU AREE - BRE / NEE / KEEEAR Live dashboard: AHRS
attitude, 3D model, per-IMU status, rate / acceleration / pressure plots
o ZYRT BHIEE - HEHAS - B8R - X - UART2 » SPI RIZ#EL - EAKERE Configuration: output rate,
content, format, baud rate, UART2, SPI flight-controller output; saved to the device
- PRIRSIEREE  ZFLRAEOEFE  THE MR TEEMIE Gyrocompass wizard: step-by-step guidance, one
click to set true heading
o MEEAERE - REERZE - NZHEEEH  Accelerometer six-face calibration, raw data recording, encrypted
firmware update

®

we wa m owm

pnmiianoo. aae [conms—saos i oo 2| we [ | (IR | AR ] ¢ we.cnme s e W
BuE | pmEr | Sme

om0, <] wen [amazs o] 2e me | mane || wesum | neem

S

as
emEE
w

= ]
=xEnn =xsun

® smunaEs TN SEREESL)

ARMUBERS  TEEENHE GSs - RATE MUS00 MEAESE | BREHBE_HME . REWRT X 8 ) AR

- RS EBRT AR BT " 000
R % -
THENENARTER (HK S v METENSE  TESAED Lt ES U
3 [
=l IR D0 I Y, G
o= EATRTES OR 1o BEAEE) “
Ee.
Sowre

KO 4 eSS o OO Vi AND  GKS o G T 0TI 4 STWS o 0.0NN05

P

) MT I 40180 0005

4 BRSERINEPEIZSIEIEE Figure 4 Live dashboard and gyrocompass wizard
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@ SparkNavi IMUG00 — IMU & ESE S TR V160

mE wa IM §m

SporkNavi IMUGD 852 | COM20 — Sicon Labs cP210x Use to Uar1 <] e [scoeo0 - | [ TR SMEBES | mm.comn s 4c0e00
[(wzm | emae | 2ma

mmemet | ses aoran | saen oo | [EEEETSERE

| BR
P zs 2@ aRs8m 5
WHefEst MODE | ASCH j ascii asci = $SPNV* T (XOR-6) ; binary = D6 44 Zit (CRC-16) - 4 — 1R ASCI 38
wE 8aUD | 460800 j 460800 HRE AK &)« GUI ERRET) - MRNTN SAVE TERE
| .
en » e =EEna
MUBHE  RATE |50z ;] 50 RAW / &5 / AHRS B ME (Hz)
IMUBEAE 0T | both _-J both raw = SHEE SSPNVIMURAW ; fused = & ¢ SSPNVIMU ; both = B ; none = Tl
AHRS B8 ks | B J 1 SSPNVAHRS S (Mahony) - %] IMU 8%
EErm:  awo e EE SSPAVBARO (hPa /°C /m)
SEHMLE  BAATE |S0Hz EE] BMPS81 ODR
FIR (1 H) STAT | BR _'_] ° SSPNVSTAT x3 / SSPNVFUS / SSPNVSYS — SR EMREN RN AR FEEE
LEEL (1Hz) 18 L) J ° SSPNVHE B85/
| uART2 B (fw 0.8.0)
ow & ETa umEna
uarr2 ieiE vout  Mvaw [ fused [ ahes [] baro [ stat raw TER - raw = W IMU - fused = 26 - ahes - baro = SURLF - stat = | Hz #517 + PPS - 277 = FH
UART2 8% U2MODE | Binary (D6 44) j binary FAE2 binary (D6 44) ; #8308 UART1 1618
UART2 8% U2BAUD | 460800 j 460800 UART2 58t - FUT® ; BUEAIiE UART! (8 GU) T

5 ZEREEME Figure 5 Configuration page

48 & Contact

Company SparkNavi - XIANG CHENG Electronic Co., Ltd. ( B EFABR AT )

Address No. 41, Wenxian 1st Rd., North Dist., Tainan City 704, Taiwan (R.O.C.)
Tel +886-6-3586207
Fax +886-6-3581363

Email ethan@robotlab.com.tw

XIANG CHENG Electronic Co., Ltd. - ethan@robotlab.com.tw - +886-6-3586207 9/9



