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APPLICATIONS e Level Measurement Angle

e Industrial Applications

FEATURES:

Radar-based distance measurement system working between
60 GHz and 64 GHz

Distance measurement with millimeter accuracy

Small size (50 x 50 x 47 mm) for easy integration into customer
housing

e Detection range configurable
e Small 3 dB beamwidth of approx. 6 deg. (azimuth and elevation)

e 4 configurable outputs for control functions

e Successor product for iSYS-6003 with extended functionality

DESCRIPTION CERTIFICATES

The iISYS-6030 is a complete radar system operating at InnoSenT GmbH has established and applies a qual-
60 GHz with intelligent uC processing to provide ity system for: development, production and sales
customers with an easy to use, ultra accurate measure- of radar sensors for industrial and automotive sen-
ment system for level measurement and other industrial sors. More information on our quality standards:
applications.

https://www.innosent.de/en/company/certifications/

Equipped with a specially designed lens, the beam pat-
tern of the system is an incredible 6 degrees,

allowing precise measurement of targets in boresight.
An innovative DSP algorithm and advanced calibration
techniques allow the sensor to achieve millimeter
accuracy.

The new system was developed as an almost identical
successor product for the iISYS-6003 and offers existing

customers the option of simple integration into the cus- ADDITIONAL INFORMATION
tomer product.
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InnoSenT Standard Product. Changes will not be
The sensor provides 4 programmable output pins that notified as long as there is no influence on form, fit

offer a wide variety of individual configurations, and within this data sheet specified function of the
to make sure that the sensor fits to your individual product.

requirements.

CONFIDENTIAL AND PROPRIETARY
The information contained in this document shall remain the sole and exclusive property of InnoSenT GmbH and shall not be
disclosed by the recipient to third parties without prior consent of InnoSenT in writing.




ELECTRICAL CHARACTERISTICS

Experience and Reliability in Radar Technology

InnoSenT

PARAMETER CONDITIONS SYMBOL MIN TYP MAX UNITS
Radar
transmit frequencies f, 60 63.8 GHz
output power (EIRP) Pout 10 dBm
Sensor
depending on RCS of target
detection distance (5 square meter min RCS @ 40 m d, ~0.10 40 m
(static), moving @ 20m)
detected target velocity Speed not measured by sensor 0 15 km/h
depending on the surface of the
illuminated object, starting at 2 m
range. Measurements closer typi- % of
accuracy cally have an accuracy of = 2 mm. + 0.1 Range
Range error for moving targets
might be higher.
ility of ith
resolution Seperatability of two targets wit| Ad 12 om
equal RCS
standard detection field compare with plot on page 4 horizontal 6 °
vertical 6 °
dy f isiti ft
rise time of device sensor ready for acquistion atter toowerup 225 msec
power up
Sensor powered up, measurement
1:powercycle 275 msecC
performed, sensor powered down.
Power supply
Note: Max 5V input voltage for evalua-
supply voltage tion variants with USB connector! Veo 3.6 16 v
characteristics at 3.6V lee 360 mA
Pee 1.3 W
characteristics at 10 V lee 145 mA
Pcc 1.45 W
characteristics at 16V lee 100 mA
Pec 1.6 w

Note: These values are for constant measurement acquisition. Average sensor power is dependent on measurement
interval. Average power can be calculated by (to.ercycie/ treasinterval * Pec.
E.g. Measurements taken every 1 minute and supplied by 3.6 V=>(0.11s/60s) - 1.3 W = 2.4 m\W average power.

Digital output current

88$ ; &Lﬂ i Digital output lout -4 4 mA
Environment
operating temperature Top -40 + 85 °C
storage temperature Tste -40 + 85 °C
Mechanical Outlines
Height 47 1
outline dimensions compare with drawing Length 50.5 mm
Width 50.5

CONFIDENTIAL AND PROPRIETARY
The information contained in this document shall remain the sole and exclusive property of InnoSenT GmbH and shall not be
disclosed by the recipient to third parties without prior consent of InnoSenT in writing.
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InnoSenT

MEASUREMENT MODES

Depending on your needs, the iSYS-6030 offers five measurement modes to perfectly fit your application.

PARAMETER CONDITIONS TYP UNITS

SINGLE TARGET MODE
update rate 50 Hz

output format single-target

MULTI TARGET MODE

number of targets 10 targets
update rate 10 Hz
output format single-target or target-list

LONG INTEGRATION MODE®

number of targets 10 targets
update rate 4 Hz
output format single-target or target-list

MULTI TARGET MODE (25 HZ)

number of targets 15 targets
update rate 25 Hz
output format single-target or target-list

THIRTY TARGETS MODE

number of targets 30 targets
update rate 25 Hz
output format single-target or target-list

Mthe default baud rate is 115200

2 long integration mode is optimized for detection of static objects and has a limited maximum range of 20m
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CONFIDENTIAL AND PROPRIETARY
The information contained in this document shall remain the sole and exclusive property of InnoSenT GmbH and shall not be
disclosed by the recipient to third parties without prior consent of InnoSenT in writing.




InnoSenT

DETECTION FIELD OF VIEW

The antenna beamwidth in degrees specifies the offboresight angle where the transmitted or received energy
has dropped down to 50 percent of the maximum value (3dB-beamwidth). It definitely does not mean that
beyond this point no transmission or reception is possible. For instance, an object with a very large radar cross
section (truck, metallic door) might very well compensate the loss of the antenna pattern and provide a signifi-
cant radar return signal. Due to this fact, the detection range of the sensor can vary depending on the RCS (radar
cross section) of the detected object. The graphs below show the system pattern @ 62 GHz.

iSYS-6030 System Pattern Measurement

-10° 0 10°
T : 20° —  Azimuth
300 0  3p0 — Elevation
—40° Al . 40°
—509 o 50°
—60° 60°
—70° 70°
—80° 80°
—90° 90°
The arbitrary definition of
azimuth and elevation.
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PARAMETER CONDITIONS SYMBOL MIN TYP MAX | UNITS i
L
T
SYSTEM ANTENNA PATTERN :’()
system pattern (3dB width) horizontal azimuth 5.5 ° '<_(
@
vertical elevation 5.5 °
side-lobe suppression horizontal azimuth 35 dB
vertical elevation 35 dB
squinting angle horizontal azimuth -1 0 1 °
vertical elevation -1 0 1 °

CONFIDENTIAL AND PROPRIETARY
The information contained in this document shall remain the sole and exclusive property of InnoSenT GmbH and shall not be
disclosed by the recipient to third parties without prior consent of InnoSenT in writing.




Experience and Reliability in Radar Technology

MEASUREMENT DISTANCE DEFINITION

The measurements provided by the sensor are in reference
to the tip of the lense, as shown in the graphic to the right.

InnoSenT

BOARD-TO-BOARD INTERFACE

For customers looking to design their own PCB to interface with the sensor, a 14-pin board-to-board connector
is provided. For using the iISYS-6030 with RS485 interface refer the application note included in the iISYS6030
software package.

Pin Headers, 1.27mm Pitch, Vertical, Double Row
The sensor’s connector type: W+P 7075-0XX-16-10-00-PPTR
Compatible Female Headers is: W+P 6060-0XX-46-00-00-00-PPST

£0c
[
et

PIN # |DESCRIPTION IN/OUT | COMMENT

1 V_IN IN 3.6 V-16V supply voltage
2 SCI_RX IN UART data in (3.3 V)
3 GND ground

Power-off the sensor completely (Active low) - This is pulled up to V_IN inter-
4 SYS_DISABLE_n IN nally and can either be left floating or driven with an open-collector circuit
(floating or low).

5 GND ground
6 SCI_TX OUT | UART data out (3.3 V)
7 Jomure | our [teisonm sy o cnfoues rin e
8 D.N.C do not connect

i g
o OUTPUT 3 out fg;i#{ﬁ':f;fiﬁ:jni:;n STATUS, High means ready) 3
10 D.N.C do not connect §
11 OUTPUT 0 ouT configurable output (3.3 V) (Z)
12 D.N.C do not connect uﬂ__j
13 OUTPUT 1 ouT configurable output (3.3 V) (|</_()
14 D.N.C. do not connect g

CUSTOMER INFORMATION

If the customer has any questions relating to the sensor or how to interface with it, do not hesitate to ask
info@innosent.de for possible solutions. We gladly support you with schematic and/or layout
recommendations.

CONFIDENTIAL AND PROPRIETARY
The information contained in this document shall remain the sole and exclusive property of InnoSenT GmbH and shall not be
disclosed by the recipient to third parties without prior consent of InnoSenT in writing.




InnoSenT

BOARD-TO-HARNESS INTERFACE

For customers looking to interface with the sensor directly via a wiring harness, a 6-pin board-to-harness
connector is provided with a subset of the pins offered on the 14-pin board-to-board interface.

1.50 mm Pitch, CLIK-Mate PCB Receptacle, Single Row, Surface Mount, Right-Angle, Tin Plating, Positive Lock,
6 Circuits, Natural

The sensor’s connector type: Molex 5025850670

Compatible female mate is: Molex 5025780600

Pin 6
PIN # DESCRIPTION IN/OUT |COMMENT
1 V_IN IN 3.6 V- 16V supply voltage
2 GND Ground
3 SCI_RX IN UART data in (3.3 V)
4 SCI_TX ouTt UART data out (3.3 V)
5 OUTPUT 0 ouT configurable output (3.3 V)
6 OUTPUT 3 ouT configurable output (3.3 V)

EVALUATION INTERFACE (USB) -

NOT AVAILABLE IN SERIES PRODUCTION VARIANT

In order to evaluate the sensor right out of the box, the evaluation variant of the iSYS-6030 comes with a
USB connector that can provide both power and communication to the sensor.

Just plug in the USB cable to your PC and the sensor, start the software GUI, and you're ready to measure!

The interface is USB 2.0 (UART, 115200 Baud) and uses a USB Micro B cable. This interface is not available
in the series-production variant.

— A

iSYS-6030
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USB (Power + Communication)

CONFIDENTIAL AND PROPRIETARY
The information contained in this document shall remain the sole and exclusive property of InnoSenT GmbH and shall not be
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iISYS-6030 Mechanical Dimensions
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Note: .STEP Model available for ease of design! All dimensions in mm 5
Dokumentart / Documentkind Dokumentenstatus / Status 'i
F User Manual Mechanical Drawing Released F <DE
InnOSen Titel, zusGtzlicher Titel / Title, additional title Zeichnungs-Nr. / Drawing No.
iSYS-6030 1S20-00009
InnoSenT GmbH v U ./ Ln
Am Roedertor 30 Rev. Ausgabedatum / Date |Spr. / Lng. l;\:eﬁe{
97499 Donnersdorf, GERMANY A | 03.MAR.2020 |EN/DE| /1
1 l 5 3 Format / Size Ad
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InnoSenT

MECHANICAL OUTLINES

For mounting the module we recommend using DIN 7991/1SO 10642 M3 x (5mm + mounting plate thickness)

Top view Side view

Threaded socket (4x) Label content:

DIN 16903 Form U-M3 iSYS-6030
DIN EN 12164 X S/N: 8-digit
v
% Data Matrix Code

anfenna centroid

rotational pivot
:,
©

0425

50,5
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InnoSenT

FCC & ISED APPROVAL

This device contains licence-exempt transmitter(s)/receiver(s) that comply with Innovation, Science and Econo-
mic Development Canada’s licence-exempt RSS(s) and complies with part 15 of the FCC Rules. Operation is
subject to the following two conditions:

1. This device may not cause harmful interference.

2. This device must accept any interference received, including interference that may cause undesired operation
of the device.

L'émetteur/récepteur exempt de licence contenu dans le présent appareil est conforme aux CNR d’Innovation,
Sciences et Développement économique Canada applicables aux appareils radio exempts de licence. L'exploita-
tion est autorisée aux deux conditions suivantes :

1. L'appareil ne doit pas produire de brouillage.

2. L'appareil doit accepter tout brouillage radioélectrique subi, méme si le brouillage est susceptible d’en com-
promettre le fonctionnement.

Changes or modifications made to this equipment not expressly approved by InnoSenT GmbH may void the FCC
authorization to operate this equipment.

This equipment complies with FCC and ISED radiation exposure limits set forth for an uncontrolled environ-
ment. This equipment should be installed and operated with minimum distance of 20 cm between the radiator
and your body.

This transmitter must not be co-located or operating in conjunction with any other antenna or transmitter.

Cet équipement est conforme aux limites d'exposition aux rayonnements ISED établies pour un environnement
non controlé. Cet équipement doit étre installé et utilisé avec un minimum de 20 cm de distance entre la source
de rayonnement et votre corps.

Ce transmetteur ne doit pas etre place au meme endroit ou utilise simultanement avec un autre transmetteur
ou antenne.

Note: This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant
to part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful interfe-
rence when the equipment is operated in a commercial environment. This equipment generates, uses, and can
radiate radio frequency energy and, if not installed and used in accordance with the instruction manual, may
cause harmful interference to radio communications. Operation of this equipment in a residential area is likely
to cause harmful interference in which case the user will be required to correct the interference at his own
expense.
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InnoSenT

ESD-INFORMATION

This InnoSenT sensor is sensitive to damage from ESD. Normal precautions as usually
applied to CMOS devices are sufficient when handling the device. Touching the signal
ATTENTION output pins has to be avoided at any time before soldering or plugging the device into a

OBSERVE PRECAUTIONS
FOR HANDLING motherboard.

ELECTROSTATIC
SENSITIVE DEVICES

APPROVAL

This data sheet contains the technical specifications of the described product. Changes of the specification
must be in written form. All previous versions of this data sheet are no longer valid.

VERSION DATE COMMENT
1.0 03.04.2020 Initial release
1.1 24.04.2020 Updated limited voltage range for USB variant
1.2 04.05.2020 Listed UART pin error on 14 pin connector (page 5)
- Removed UART pin error warning as it has been fixed on the new version
1.3 04.06.2020
- Changed Accuracy specification to match measured performance.
1.4 28.07.2020 updated measurement modes
1.5 03.09.2020 Added target speed
1.6 07.09.2020 Added notes for RS485 usage
1.7 16.09.2020 Added note on SYS_DISABLE_n pin on page 5.
Added long integration measurement mode
1.8 23.11.2020
Removed user configurable transmit power which is no longer available to the user
1.9 23.12.2020 Added new multi target mode with 25 Hz update rate and up to 15 targets
1.10 11.06.2021 Updated rise time of device
Updated compatible female Molex connector serial number
1.11 31.03.2022
Added FCC & ISED approval information
1.12 11.05.2022 Added measurement mode with 25Hz update rate and 30 targets

InnoSenT GmbH
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Am Roedertor 30 % +49 (0) 9528—9518—0

97499 Donnersdorf info@innosent.de

GERMANY www.innosent.de
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