SENSORTECH

An Amphenol Company

Air Quality
triple gas Sensor

AZSA Datasheet

This document describes the main characteristics and functions of the Air Quality triple gas
Sensor LIN-2.1 output. The information in this document is proprietary, and cannot be
disclosed to a third party without prior written approval of SGX Sensortech.

The module is an Air Qualiti/) Sensor that measures changes in external pollution. It is to
be placed at fresh-air inlet (bottom of the wind shield, side of water box) of the vehicle. It
provides Air Quality information to the climate control unit to control the recirculation flap
In order to minimize the pollution and odor level inside the cabin.
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Functional specifications

Features
* Triple SMD semiconductor sensor inside
» High sensitivities to CO/Hydrocarbons, VOC's, NO2 and NH3
* High selectivity between diesel and gasoline vehicle

» Smart algorithms like special tunnels-management and
auto-adaptive sensitivities

* LIN 2.1 output / Diagnostic Class Il, sleep mode
» Self-diagnostic

» Standard 3 pins connector

» Watertight housing (IP6K6K)

Principle

The AQS module includes an 8-bit micro-controller that interprets the triple sensing signals of the MiCS-6824
sensor and send formatted output data through a LIN-BUS signal that is representative of the pollution level
relative changes on the road. Like the human nose, this sensor is therefore based on relative changes in pollution
or odors, rather than absolute measurements

Functional features

Semiconductor sensors require some time to reach their high temperature chemical balance. SGX has optimized
this warm-up period to make the AQS operational after only 30 seconds following car ignition.

AQS software was designed to optimize the response time so that major pollution events can be detected within
less than a second. The recovery times are typically longer than the response times but they are less critical in
the application. The AQS recovery algorithms were designed to ensure continuous flap closure when driving
through tunnels, especially long ones.

The AQS software includes an algorithm that adapts the sensitivities to the road pollution conditions. This feature
is useful to maintain an appropriate number of pollution detections whether the car is in heavy traffic with very
frequent pollution events, or in the countryside with almost no pollution. In the first case, a medium level pollution
will be unimportant because it will be lost in numerous cases of high pollution, and the human nose would not
identify it. Such pollution should not, therefore, trigger a recirculation flap closure. The same pollution event
occurring on an empty countryside road with very clean air should, however, trigger a significant pollution level
change and a flap closure, to reflect the fact that a human nose would also detect it.

Auto-adaptation (this basic concept was patented more than 20 years ago) is therefore a useful feature.

Main technical characteristics

Operationa humidity and 5-95% RH
temperature -40°C to +85°C
Temperature storage -40°C to 90°C
o . | 8..16V (AQS functions)

peration voltage 8..18V (LIN communication functions)

Normal voltage 135V

After 30s the sensor is operational
Warm-up time During 30 sec following power on, the sensor
output is forced to the init level (level-14).

AZ65A

Normal current < 45mA @13.5V, 10 pA in sleep mode
LIN protocol / diagnostic class 21 /1
Water tightness

(with sealed connector) IP6K6K
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LIN-BUS Output signal

The LIN_BUS output signal are encoded according to customer Lin Definition File (LDF)

Baud rate: 19200 bps

500ms/times

B General Slave Properties
MName AQS
Protocol Version 20
E Diagnostic
PZMin 10 E Frame Properties
STMin 10 C5 Model Enhanced
B Node Add Frame 1D 16
Corfigured NAD % s Dt g
E Product Identifier Publisher AQS
Function 1D 0 Size 8
Supplier 1D b Subscribers Klima_LIM1
Wariant 0
E Status Management
Fault State Signals <None:
Response Emor Signal AQS_Responszebmor
Signal Startbit| Publisher Subscribers Length [Bit] || Init Value | Encoding
AQS_Luftguete 0 AQS Klima_LIN1 4 14 logical
AQS_ResponseError 4 AQS Klima_LIN1 1 0 logical
AQS_Sensorheizung_Status 5) AQS Klima_LIN1 1 0 logical
AQS_NoxWert 8 AQS Klima_LIN1 10 0 physical
AQS_NoxBereich 18 AQS Klima_LIN1 2 0 logical
AQS_NoxStatus 20 AQS Klima_LIN1 4 0 logical
AQS_COWert 24 AQS Klima_LIN1 10 0 physical
AQS_COBereich 34 AQS Klima_LIN1 2 0 logical
AQS_COStatus 36 AQS Klima_LIN1 4 0 logical
AQS_Parameter 40 AQS Klima_LIN1 12 0 physical
AQS_Traffic 52 AQS Klima_LIN1 2 0 logical
AQS_Toggle 54 AQS Klima_LIN1 2 0
AQS_HW 56 AQS Klima_LIN1 4 0 physical
AQS_SW 600 AQS Klima_LIN1 4 0 physical

The format is compatible with dual gas sensor as well. This is the reason why there is no specific mention of the third
pollution level linked to NH3 pollutant in this configuration. Other configuration possible on request.

AQS_NoxStatus: pollution level generated by NO2 (or other oxidizing gases)
AQS_COStatus: pollution level generated by CO (or other reducing gases)
AQS_NH3Status: pollution level generated by NH3, not transmitted on LIN

AQS_Luftguete = MAX(AQS_NoxStatus, AQS_COStatus,AQS_NH3Status)

AQS_Luftguete : highest pollution level generated by any of the three sensors

AQS_NH3Status = AQS_Luftguete if (AQS_NoxStatus,&AQS_COStatus < AQS_ Luftguete)

Principle

I Connector type

AMP 967642-1 Coding B

I Communication

LIN 2.1 /1D 0x16

Pinout

Pin1: Vbat (Terminal-15)
Pin2: GND(Terminal-31)
Pin3: LIN-BUS

0.901

2.4%01
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Air quality signal encoding table:

Value Description Flap status
0 | Clean air level
1| Airquality level 10% (low pollution increase)
2 | Air quality level 20% Open
3 | Air quality level 30%
4 | Air quality level 40%
51 Air quality level 50%
6 | Air quality level 60% (Flap closure threshold level*1)
7 | Air quality level 70%
8 | Air quality level 80% Closed
9 | Air quality level 90%
10 | Air quality level 100% (max pollution increase)
11 | Not used
12 | Not used
13 | Not used NA
14 | Init Level
15 | Failure level

Note *1: Indicative flap closure level according to some OEMs commonly agreed operation

Functional validation

As laboratory tests cannot be well correlated to road tests data, due to the complex and unstable chemical composition
of exhaust gases, the more representative road test behavior is favored for functional validation purposes even though
it is less repeatable than laboratory behavior. Laboratory tests with CO, NO2 and NH3 nonetheless remain a necessary
part of the validation. Because road tests can never be fully repeatable, the functional validation is a lengthy process
requiring a large amount of time on the road with numerous sensors.

A functional validation on the road with SGX is usually necessary before any new car model is equipped with the AQS.
Indeed, the software may need to be adapted to the specific platform HVAC configuration.

Recommendation for integration in vehicle

This sensor has been specially designed to be installed at fresh-air inlet (bottom of the
wind shield) of the vehicle.

The AQS module must be exposed to a source of external air at all times. The location
must be chosen so as to maximize air exchange; dead spaces must be avoided. The
membrane should not be exposed to direct pressure water jet.

AQS orientation is important to prevent accumulation of dirt or water onto air permeable
membrane and ingress of water into connector; it is then recommended to follow
mounting position allowed. The membrane can face down or horizontally (90° angle
flexibility allowed) but not facing up.

Mounting position
allowed

© SGX Sensortech 2012-2023

DS-0536-AZ65A, Issue 1, 11-May-2023 , Page 3/5



>

\)

] mw

SGX Europe Sp. z 0.0. T. +48 (0) 32 438 4778

SG g R Konduktorska 42 St.,
\ 40-155 Katowice, E: sales.is@sgxsensortech.com
SENSORTECH Poland www.sgxsensortech.com

An Amphenol Company

Software description:
For interfacing the hardware, SGX uses a NXP MCU build-in modules and their related methods.

For signal treatment and AQS strategy SGX has developed its own proprietary algorithms based on
homemade gas sensor knowledge and years of laboratory and road-test experiences.

For interfacing the LIN-BUS and managing the LIN diagnostic class Il, SGX has chosen to implement the
LIN-validated driver stack from IHR (Germany).

. Raw sensor signals AEJ)CI
MiCS-6814 module
Tripple-gas
sensor

EEPROM \ 4

ADC: Analog to Digital Converter. module

EEPROM: Electrically-Erasable

Programmable Read-Only Memory
Watchdo

LVD: Low Voltage Detection moduleg

GPIO: General Purpose Inputs/

Outputs < 1
EUSART: Enhanced Universal mL\(/le :- >
Synchronous/Asynchronous Recelver/ odule

Transmitter

GPIO
module

4
—> EUSART

< module

LOCAL INTERCONNECT NETWORK

: LIN2.0 driver
Timers Diag clas Il
module

© SGX Sensortech 2012-2023 DS-0536-AZ65A, Issue 1, 11-May-2023 , Page 4/5



11772,

\

§ SGX Europe Sp. z 0.0. T: +48 (0) 32 438 4778
N Konduktorska 42 St.,
SGX W 40-155 Katowice, E: sales.is@sgxsensortech.com
SENSORTECH Poland www.sgxsensortech.com
An Amphenol Company

Table of customizable software parameters:

# Parameters Description Range

1 TIME_EVENT_MIN Minimum event duration time From 1s to 255s

2 | TIME_EVENT_MAX Maximum event duration time (time_out) From 1s to hours

3 | TIME_TO_ADAPT Time during the statistical analysis of event is done 10 minutes to hours

4 | LEVEL_TO_ADAPT Level threshold to close flap 1to 10

5 | NB_EVENTTO_ADAPT NB of flap closure level targeted every 10min 1t010

6 | DEFAULT_GAIN_NO2 Gain set by default for NO2 channel 5to 250

7 | DEFAULT_GAIN_CO Gain set by default for CO channel 5to 250

8 | DEFAULT_GAIN_NH3 Gain set by default for NH3 channel 510 250

Mechanical specifications
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DISCLAIMER:

SGX Europe Sp. z 0.0. reserves the right to change design features and specifications without prior notification. We do not accept any legal responsibility for customer
applications of our sensors. SGX Europe Sp. z 0.0. accepts no liability for any consequential losses, injury or damage resulting from the use of this document, the
information contained within or from any omissions or errors herein. This document does not constitute an offer for sale and the data contained is for guidance only
and may not be taken as warranty. Any use of the given data must be assessed and determined by the user thereof to be in accordance with federal, state and local laws
and regulations. All specifications outlined are subject to change without notice.

SGX Europe Sp. z 0.0. sensors are designed to operate in a wide range of harsh environments and conditions. However, it is important that exposure to high
concentrations of solvent vapours is to be avoided, both during storage, fitting into instruments and operation. When using sensors on printed circuit boards (PCBs),
degreasing agents should be used prior to the sensor being fitted. SGX Europe Sp. z 0.0. makes every effort to ensure the reliability of its products. Where life safety is
a performance requirement of the product, we recommend that all sensors and instruments using these sensors are checked for response to gas before use.

Copyright© 2012-2023 SGX Sensortech All rights reserved.
Trademarks and registered trademarks are the property of their respective owners.

No part of this publication may be reproduced, distributed, or transmitted in any form or by any including photocopying, recording, or other electronic or mechanical methods,
without the prior written permission of the publisher, except in the case of brief quotations embodied in critical reviews and certain other non-commercial uses permitted by copyright law.

For permission requests or technical support please contact or write to the publisher, addressed “Attention: Permissions Coordinator,”.
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