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1. Product Overview

TLL-90S is an industrial-grade dual-axis digital inclinometer
based on MEMS sensing technology and a high-precision tem-
perature compensation algorithm.

The static measurement accuracy of the instrument can reach
+0.005°, and the resolution reaches 0.001°. The device inte-
grates static inclination measurement (based on the direction
of gravity), dynamic rotation angle measurement (based on
gyroscope), laser marking line, and multiple industrial commu-
nication interfaces, and is suitable for application scenarios
such as engineering measurement, equipment installation, au-
tomated detection, structural monitoring, and scientific re-
search experiments.

2. Product Features

e High-precision dual-axis measurement: the inclination
measurement accuracy is up to £0.005° the resolution is
0.001°, and the measurement range supports single-axis 4
X90° and dual-axis £40°.

e Dynamic rotation angle measurement: Gyroscope meas-
urement accuracy £0.5° display range 999.9° suitable
for dynamic attitude change monitoring.

e Multiple measurement modes: supports single-axis, dual-
axis, and gyroscope rotation angle measurement.

e Multi-unit display: supports switching among angle (°),
height (mm/m), slope (%), and degrees-minutes-seconds (°
") display.

e 360° auto flip: The screen automatically flips with the in-
strument orientation in single-axis measurement mode.

e Angle buzzer alarm: supports user-defined alarm angle
threshold settings to realize audible warning for abnormal
angles.

e Laser-assisted positioning: Built-in red ground laser for
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auxiliary installation and positioning.

e Magnetic base design: both the bottom and the back are
equipped with strong magnetic adsorption structures and
V-grooves, suitable for pipes and metal surfaces.

e Multiple communication methods: supports wireless (BT)
communication, Type-C virtual serial port, and RS485 Mod-
bus communication.

3. Specifications

Gravity inclination Gyro rotation angle
(Method 1) (Method 2)
Accuracy: *Accuracy is calibrated Accuracy: £0.5°
Accuracy Positive Negative Display Resolution: 0.1°
*0.005° 0°~15°, 0°~-15° Output Resolution: 0.01°
+0.01°  15°~30°, -15°~-30° Display Range: £999.9°

+0.05°  30°~90°, -30°~-90°

Resolution: 0.001°

Range: Single-axis: 4x90°
Dual-axis: =40°

Application:

Leveling / Installation calibration /

Platform angle detection

Rotation Speed: <90°/s
Application:

Turntable rotation / Mechanical
motion / Dynamic angle tracking

Zero-point temperature co- 0.002°/°C
efficient
Buzzer volume 75dB@10cm
Response time <0.3s
Operating temperature 0~50°C
Storage temperature -10~60°C
Laser power CLASS 2
Laser wavelength 650 nm
User Display Backlit monochrome dot-matrix LCD
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Power supply 3.7V rechargeable lithium battery

Power Consumption Standby: 18 pA, Operating: 50 mA

Battery life Standby: 3600 h, Operating: 13 h
Charger interface Type-C(DC5V 1A)
Magnetic base bottom and back
Communication Interface BT/Type-C/RS485

Dimensions 94 x 68 x29 mm
Weight Approx. 213 g (7.5 0z)

4. Button Functions

Button

Function

@ DATA.
LASER

Short press: power on / turn laser on or off.
exit gyroscope / setting interface
Long press: power off.

Short press:

Inclination Mode: switch between Relative / Absolute Mode.
Gyroscope Mode: clear the current measured value to zero.
Long press: turn the buzzer prompt sound on or off.

Short press: lock the current measurement value.
Long press: cyclically switch the inclination measurement
unit (°/mm/m/%/°"'").

GYRO
/SET

Short press: enter or exit gyroscope mode / confirm menu
option.
Long press: enter the system setting menu.

5. Core Functions

5.1 The inclinometer supports three measurement meth-
ods: single-axis, dual-axis, and gyroscope

-18-




Dynamic

Category Static Gravity Inclination Rotation Angle
Method Single-axis Dual-axis Gyroscope
Defini-

tion J
Simultaneously Measures the dy-
Measures the incli- [measures the incli- {namic rotation an-
nation deviation of |nation deviations |gle change gener-
asingle direction |of the orthogonal X |ated by the object
on the gravity hori- |and Y axes on the  |around the rota-
zontal plane. gravity horizontal |tion axis.
plane.
Measurement is Measurement is Dynamic rotation
Refer- |performed using |performed using |angle measure-
ence Sur-|the instrument the instrument ment is performed
face |bottom reference |back reference sur- |around the instru-
surface. face. ment rotation axis.
Mode Absolute mode / relative mode (;umulatwe rota-
tion angle mode
Switch- |Automatic switching: when any axis in- Mhanual SW|tchh|ng.
ing Meth-|clination in dual-axis mode is >£40°, it short press the
. . - ; GYRO button to
od automatically switches to single-axis. .
enter / exit.
Display
Interface N SLOWLY AND

PLUMPING,
S ON TO EXIT




5.2 Icon Descriptions

@ Battery Level
Shows remaining battery: low / medium / full.

@ Unit of Measurement

Long-press Hold button to switch units:

[°] Angle: inclination angle based on the direction of gravity.

[mm] Height: the vertical height difference corresponding to the incli-
nation over every 1 meter (1000 mm) of horizontal length.

[%] Slope: percentage slope of the inclined plane (vertical height / hor-
izontal distance).

[*'"] DMS: Display the angle value in Degrees-Minutes-Seconds. .

® Measurement mode

No A Icon: absolute mode (reference to the earth's horizontal plane).
/\ Icon displayed: relative mode (reference to a user-defined horizon-
tal zero plane).

@ Buzzer switch
Icon displayed: buzzer is on. It beeps when angle enters the set range.

® Single-axis electronic bubble

Indicates the instrument posture in its current placement direction.
When the screen is displayed horizontally, it corresponds to the bot-
tom-edge direction of the instrument.

When the screen rotates to a vertical display, it corresponds to the side
-edge direction of the instrument.

® Dual-axis electronic bubble

Indicates real-time tilt along the instrument' s orthogonal X/Y axes.
Vertical movement indicates Y-axis tilt; horizontal movement indicates
X-axis tilt.

@ Single-axis measurement value
Tilt value based on the bottom of the instrument.

Dual-axis measurement value
X &Y tilt values based on the back of the instrument.

® Gyroscope measurement value
Dynamic rotation angle around the virtual rotation axis.
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5.3 Mode Descriptions

Measure-
ment
Mode

Description

Illustration

Inclination
measure-
ment -

Absolute mode

(no A symbol)

With the earth’ s horizontal
plane as the constant zero
position, measures the incli-
nation state of the object rel-
ative to the true horizon.

| Absolute Mode

Relative mode

(A symbol displayed)

Short press the Zero button
to define the current position
as the logical zero plane
(00.000°), and measure the
inclination deviation of the
measured surface relative to
this plane.

| Relative Mode

Gyroscope
function

In this mode, the measure-
ment value is the cumulative
dynamic rotation angle.
Gyroscope zeroing:

Short press the Zero button
to clear the measurement
value to zero and reset to the
starting reference zero point
of motion.
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6. Other Functions
6.1 Value Hold Function

Application mode: single-axis / dual-axis measurement.
Activate hold: short press the Hold button to lock the current
measurement value. At this time, the unit icon on the screen
will keep flashing.

Cancel hold: short press the Hold button again to release the
hold.

6.2 Angle Buzzer Alarm

Application mode: In single/dual-axis mode, angle is used as

the setting reference.

Turn on the buzzer prompt sound: long press the Zero but-

ton, and the icon is displayed on the screen.

Turn off the buzzer prompt sound: long press the Zero but-

ton again, and no icon is displayed.

Buzzer angle setting method:

1.Long press SET to enter the menu.

2.Short press Zero / Hold to locate the ALARM option.

3.Short press SET to select.

4.Press the Zero button to increase / press the Hold button to
decrease the set value (long press to scroll the value quickly).

5.Short press SET to enter the next step.

Interface terms | Description

The angle reference value that triggers the buzzer

SINGLE AXIS . . .
prompt during single-axis measurement.

DUAL AXIS X The X-axis angle reference \{alue that triggers the
buzzer prompt during dual-axis measurement.

DUAL AXIS Y The Y-axis angle reference value that triggers the

buzzer prompt during dual-axis measurement.
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Sets the offset range relative to the angle reference

RANGE
value.

Inside: triggered when the angle is within the calcu-
TRIGGERAREA |lated range. Outside: triggered when the angle ex-
ceeds the calculated range.

Setting example: if the single-axis setting is 20.00, the range is
set to 01.00, and the trigger area is set to inside, then when the
single-axis inclination value is within +19.00°~+21.00° or -19.00°
~-21.00°, the instrument will trigger the buzzer prompt.

6.3 Battery / Auto Power-Off

Battery: powered by a 3.7V rechargeable lithium battery.

Please use a compliant DC 5V 1A Type-C charging device for

charging.

Charging: when charging, the red light of the power button is

on. When charging while powered on, the battery icon on the

screen flashes.

Auto power-off: the instrument supports 30-minute automat-

ic power-off or turning off the automatic power-off function.

Auto power-off setting method:

1.Long press SET to enter the menu.

2.Short press Zero / Hold to locate the POWER option.

3.Short press SET to select.

4.Press the Zero button to increase / press the Hold button to
decrease, and select the automatic power-off time as Never
or 30Min.

5.Short press SET to confirm.

6.4 Restore Factory Settings

When the inclinometer is abnormal, the restore factory set-
tings function can be used to reset the inclinometer. All cali-
bration settings will be restored to the factory state. After re-
storing factory settings, please recalibrate to ensure normal
accuracy. 3.




*In normal condition, restoring factory settings is not recom-

mended. If accuracy drift occurs, please calibrate the inclinom-

eter.”

Restore factory settings method:

1.Long press SET to enter the menu.

2.Short press Zero / Hold to locate the FACTORY option.

3.Short press SET to select.

4.Press the Zero button to increase / press the Hold button to
decrease, and select YES or NO.

5.Short press SET to confirm.

7. Accuracy Verification and Calibration

*Important Notice: After the device is powered on, please pre-
heat and stabilize it for 1-3 minutes before operation.

7.1 Inclination Accuracy Verification

Step 1: Select a flat marble reference surface and ensure the

ambient temperature is stable without significant fluctuation.

Place the inclinometer steadily on the surface. After the read-

ings stabilize, record the current readings as X1 and Y1.

Step 2: Keep the bottom reference surface of the inclinometer

in contact with the table, rotate the instrument by 180°, and

place it back in the same position.

Step 3: After the readings stabilize, record the readings as X2

and Y2. The zero offset errors are calculated as:

Ex=(X1+X2)/2 Ey=(Y1+Y2)/2

If |E| < the calibrated accuracy range, the accuracy is accepta-

ble. If |E| > the calibrated accuracy range, inclination accuracy

calibration is required.

* Taking the average error from multiple measurements can

reduce random errors. Accuracy errors may be caused by an

uneven measurement surface, significant temperature varia-

tions, or wear/unevenness of the instrument reference base.
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| @ Place steadily €) Rotate 180! ,t%onzontally | @ After stabilization,

and record readiﬁgs X1, Y1, record readings X2, Y2.

7.2 Inclination Accuracy Calibration

Step 1: Long press the SET button to enter menu mode. Use
the Zero and Hold buttons to select the LEVEL CAL. option,
then press the SET button to enter inclination calibration.

Step 2: Place the inclinometer flat with its rear reference sur-
face closely attached to the horizontal platform and the dis-
play facing upward. Press the SET button and wait until the
buzzer stops.

Step 3: Keep the rear reference surface attached to the plat-
form, then rotate the inclinometer 180° horizontally.

Step 4: Return to the same position as Step 2 after rotation,
press the SET button again and wait until the buzzer stops.
Step 5: Place the inclinometer upright with its bottom refer-
ence surface attached to the horizontal platform and the dis-
play facing the operator.

Step 6: Press the SET button and wait until the buzzer stops.
Step 7: Keep the bottom reference surface attached to the
platform, then rotate the inclinometer 180° horizontally.

Step 8: Return to the same position as Step 5 after rotation,
press the SET button again and wait until the buzzer stops.
Step 9: Rotate the inclinometer upright by 90° and attach it to
a vertical side face, with the bottom reference surface closely
fitted to the vertical surface and the GYRO button is closest to
the vertical side .

Step 10: Press the SET button and wait until the buzzer stops.
Step 11: Keep the bottom reference surface attached to the
vertical side face, rotate 180° horizontally while keeping the

display above the buttons. o



Step 12: Return to the same position as Step 9 after rotation,
the Power button is closest to the vertical side at this time.
Press the SET button again and wait until the buzzer stops. The
LCD returns to the menu page, indicating the calibration is
completed.

Notes: *Please calibrate on a flat and stable platform to en-
sure calibration accuracy.

*When CAUTION appears on the screen, the position error pre-
vention function is triggered. Please place the inclinometer
correctly.

*Do not move the inclinometer until the buzzer stops.

{0 Press the SET button to enter LEVEL CAL. | €) Rotate 180° horizontally I@) Return to Step 9 position
& and press SET button to confirm.

@) Place the instrument flat
press SET button to start calibration.

P
a

[5)place upright front-facing 7. Rotate 180° horizontally 8)) Return to Step 9 position

[6 ]k <ss SET button to confirm. nd press SET button to confirm.

p Y Y
9 Attach to vertical side surface 11 Rotate 180° horizontally 12 Return to Step 9 position
and press n to confirm.

7.3 Gyroscope Accuracy Calibration

Step 1: Long press the SET button to enter the menu. Use the
Zero and Hold buttons to select the GYRO CAL. option, then
press the SET button to enter gyroscope calibration.

Step 2: Place the inclinometer vertically on a flat horizontal
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tabletop, then press the SET button to confirm.

Step 3: Keep the rotation axis of the inclinometer without off-
set, slowly rotate the inclinometer counterclockwise by 360°.
Step 4: Return to the original position after rotation, then
press the SET button to confirm.

Step 5: Keep the rotation axis of the inclinometer without off-
set, slowly rotate the inclinometer clockwise by 360°.

Step 6: Return to the original position after rotation, then
press the SET button. The system returns to the menu page,
indicating the completion of gyroscope calibration.

9) Press the SET button to 3) Rotate 360° counterclockwise 3) Rotate 360° counterclockwise
enter GYRO CAL. [——around rotation axis ~around rotation axis

9) Place as shown, N TN
press SET button to confirm

-

3) Rotate 360° counterclockwise ) @) Return to original position ( 5) Rotate 360° clockwise
around rotation axis and press SET button to confirm around rotation al(ié‘"//J

B) Rotate 360° clockwise / &) Rotate 360° clockwise ( ® Return to original position
around rotation axis = around rotation axis ot and press SET button to confirm.
Vi = Calibration completed.
[®

p-

8. Data Transmission

The instrument supports three communication interfaces:
wireless communication (BT), Type-C virtual serial port, and
RS485 MODBUS industrial bus.
e The wired channel supports switching between SCPI and
MODBUS dual protocols.
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Compatible with mobile devices, PC host computers, and
industrial control systems.

In SCPI mode, active data stream pushing is supported, re-
ducing the polling communication load of the host.

8.1 Communication Interfaces

Wireless communication BT (wireless): the instrument
has a built-in wireless module, suitable for short-distance
wireless monitoring and mobile control. This channel oper-
ates independently, defaults to the SCPI command set, and
supports plug-and-play data communication.

Type-C virtual serial port (wired): the instrument uses a
universal USB Type-C physical interface and supports data
transmission and 5V power supply. It is suitable for high-
frequency data acquisition and parameter configuration by
a host computer.

RS485 MODBUS (wired): an industrial-grade differential
bus interface, with strong anti-interference capability, sup-
porting long-distance stable transmission and one-master-
multiple-slave networking, suitable for centralized acquisi-
tion scenarios of multiple devices in industrial sites.

RS485 (RJ11 6P6C) Pin Definition

Pin Definition Description
1/2 VBUS Power positive pole (DC 6-12V)
3 A RS485 signal positive (+)
4 B RS485 signal negative (-)
5/6 GND Ground

8.2 Parameter Configuration

The operating logic of Type-C / RS485 is determined by menu
parameters. Enter Settings: MENU — COMMUNICATION.
Configure the following parameters according to the test envi-
ronment:
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Parameter| Optional . Effective
Parameter Description
Name Items Channel
PORT | USB/RS485 |Sets the active physical port. | USB/RS485
Selects the communication
ASCII / protocol format.
FORMAT MODBUS ASCII: activates SCPI protocol.| USB / RS485
MODBUS: activates MODBUS
RTU protocol.
The unique device address
AIURESS L during RS485 networking. RS485
Communication transmission
BAUD rate. During wired transmis-
RATE 9600-115200 |sion, the baud rate of the host| USB / RS485

computer must be consistent
with the instrument setting.

9. Obtaining Materials

To meet the needs of system integration, automation control,
and secondary development, the TLL-90S provides a complete
communication protocol and development support documen-
tation. To obtain the relevant materials, please contact us via:
Official website: www.jingyan-tech.com
Technical support email: support@jingyan.tech

10. Precautions for Use

e To ensure the best measurement accuracy, it is recom-
mended to warm up the instrument for 1-3 minutes after
power-on before measurement.

urement accuracy.

Rapid changes in ambient temperature may affect meas-

If the instrument has undergone a large change in ambient

temperature, it is recommended to recalibrate the accura-

cy.
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e Please keep the measurement reference surface clean and
avoid attached foreign objects affecting measurement ac-
curacy.

e Please avoid strong impact, dropping, or severe vibration
of the instrument.

11. Frequently Asked Questions

Q: The measurement value fluctuates greatly?

A: Please confirm that the measurement surface is stable, and
avoid strong vibration and environments with large tempera-
ture differences.

Q: The measurement value has an obvious deviation?

A: Please confirm that the instrument reference surface and
the measured table surface are clean, and perform correct ac-
curacy calibration again.

Q: Unable to connect to the communication interface?
A: Please check whether the communication parameters of the
instrument and the host computer remain consistent.

Q: The gyroscope measurement value drifts?
A: Please perform gyroscope accuracy calibration again.

12. Laser Safety Warning

This product is a Class 2 laser product. For your safety, please

be sure to comply with the following regulations:

e Do not stare directly into the laser beam or observe it di-
rectly through optical equipment.

e It is strictly forbidden to irradiate other

people' s eyes with the laser. -
e Please place the device in a location that
children cannot reach.
e Do not disassemble or modify the device &
by yourself.
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Disclaimer

1. This manual is intended only to guide proper product operation. Due to
continuous product improvement, images, specifications and descriptions in
this manual may have minor deviations. Please refer to the actual product.
The manufacturer reserves the right to modify product specifications and
manual contents without prior notice.

2. This device is an auxiliary precision measuring instrument, strictly calibrat-
ed before ex-factory. The manufacturer shall not be held liable for any and all
consequences, losses or liabilities arising from construction, installation, ma-
chining, building works or any end-use decisions based on measurement out-
put.

3. No responsibility will be accepted for accuracy drift, unit failure or conse-
quential damages caused by accidental drop/impact, water ingress, unau-
thorized modification/disassembly, operation outside rated environmental
limits, lack of user on-site recalibration, or improper handling.
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