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XENSIV™ Integrated Thermal Conductivity Gas Sensor ASIL B

Features

Thermal conductivity sensing principle

Insensitive to sensor poisoning

Low lifetime offset drift of maximal 0.1 vol%H2

Fully factory calibrated sensor, no need for further recalibration in the field
Firmware compensates temperature, humidity- and pressure-effects
Hydrogen measurement range 0 to 16 vol%

Fast response time <100 ms

Measurement accuracy up to £0.12 vol%H2

Ultra-low power consumption: typ. 112 pA @1 meas./sec

1 Mbit/s I2C interface and 3.3 V supply voltage

Autonomous operating mode for system level power saving

ISO 26262 safety element out of context for safety requirements up to ASIL B
15 Years lifetime

UL Recognition (FTAM2/FTAM8) according to UL 2075 and ULC 588

Potential applications

Automotive fuel cell hydrogen leakage measurement
Automotive battery monitoring systems (thermal runaway detection)
General industrial hydrogen leakage measurement

Product validation

+ Qualified for industrial applications according to the relevant tests of JEDEC JESD47L, JESD22,

Qualified for automotive applications according to AEC-Q100, grade 2

and J-STD-020

Description

The product is designed for measuring the thermal conductivity of gases, e.g. hydrogen in air. It comprises a resistive full sensor
bridge and an ASIC which provides a calibrated and temperature compensated digital output signal.
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1 Functional block diagram

1 Functional block diagram
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Figure 1 Functional block diagram
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2 Pin configuration

2 Pin configuration
SCL|1 14| VDD
SDA | 2 13| NACTIVE
BUSY | 3 12| nu
GNDD | 4 11| GNDA
WAKEHOST | 5 10| VDDREG
nu | 6 9 | nu
nu | 7 8 nu
Figure 2 Pin configuration
Table 1 Pin definitions and function
Pin no. Symbol Function
1 SCL 12C-SCL
2 SDA 12C-SDA or wake-up input?)
3 BUSY Device busy output (active high) or
wake-up input?)
4 GNDD Digital ground
5 WAKEHOST Output for host wake-up
6 nu not used, do not connect
7 nu not used, do not connect
8 nu not used, do not connect
9 nu not used, do not connect
10 VDDREG Internal power supply stabilization,
connect via 10nF+£10% capacitor to
ground.
11 GNDA Analog and power amplifier Ground
12 nu Not used, do not connect
13 NACTIVE Active high output for indicating
device not in active state. If pin 3 is
configured as wake-up this pin also
indicates device busy.
14 VDD Power supply

1) only SDA pin or BUSY pin can be configured as wake-up at a time.
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3 General product characteristics

3 General product characteristics
3.1 Absolute maximum ratings
Table 2 Absolute maximum ratings
Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.
DC current Inc -10 10 mA Maximum input/output current at any pin
Transient latch- |/ +100 mA Maximum transient current at any pin according
up current JEDECT78 class Il level A
ESD robustness | Vygm +2000 v All pins tested according to AEC-Q100-002
HBM
ESD robustness | Vcpwc +750 v Corner pins tested according to AEC-Q100-011
CDM, corner
pins
ESD robustness | Vcpm +500 v Non-corner pins tested according to AEC-Q100-011
CDM
Storage TSTORAGE -50 150 |°C Maximal 1000 hours accumulated over lifetime
temperature between 125°C and 150°C.
Maximum 1000 hours between -40°C and -50°C.
Device not powered.
Temperature cycling only allowed between -40°C
and 125°C.
Maximum PMAX 600 kPa Static
pressure
Max. supply Vbb_ max -0.3 3.8 v Voltage at VDDBAT pin
voltage
Pin input ViN_ pin 0.3 VDD+ |V
voltage 0.3

Attention: Stresses above those listed under “Absolute maximum ratings” may cause permanent damage to
the device. This is a stress rating only and functional operation of the device at these or any other
conditions above those indicated in the section "functional range" is not implied. Furthermore,
only single error cases are assumed. More than one stress/error case may also damage the device.
Exposure to absolute maximum rating conditions for extended periods may affect device reliability.
During absolute maximum rating overload conditions the voltage on VDD pins with respect to
ground shall not exceed the values defined by the absolute maximum ratings. Lifetime statements are
an anticipation based on an extrapolation of Infineon’s qualification test results. The actual lifetime
of a component depends on its form of application and type of use etc. and may deviate from such
statement. Lifetime statements shall in no event extend the agreed warranty period.
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3.2 Functional range

The following functional range shall not be exceeded in order to ensure correct operation of the device. All
parameters specified in the following sections refer to these operating conditions unless otherwise indicated.

Table 3 Functional range
Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.
Operating Tamb -40 105 °C
ambient
temperature
Flash TrLASH -20 90 °C Temperature range for flash erasing/programming.
programming
temperature
range
Flash write NWRlTE 100 -20°C < Tamb <90°C
cycles
Analysis gas PGAS 50 130 kPa Absolute pressure
pressure
Supply voltage |Vpp 3.3- |33 3.3+ |V Target supply voltage is 3.3V
range 5% 5%
External CVDD_REG 7 10 13 nF
capacitor at
VDDREG
Relative RH 0 100 % no condensation
humidity
Hydrogen CH2 0 4 vol% Without external ignition protection
measurement
range
Extended C_extyy 4 16 vol% External ignition protection in place
hydrogen
measurement
range
Operating hours | t,, 15 y Valid for the specified temperature mission profile.
3.3 Current consumption
Table 4 Supply currents
Parameter Symbol Values Unit Note or condition

Min. | Typ. | Max.

Stand-by ISTDBY_RT 2.3 6 HA Tamb =25°C
current, RT
Sensor peak Ipeak RT 5 7 mA

current at RT
(table continues...)
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Table 4 (continued) Supply currents
Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.
Current during /FLASH_WRITE 6 mA Tamb =25°C
flash write
access
Datasheet 8 Rev. 1.10
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4 Product features
4.1 Functional description
4.1.1 Firmware

4.1.1.1 Device states

The device has three states:

+  Active state where the 12C interface is active and [12C commands can be executed.

«  Stand-by state where no commands or measurements are executed and the 12C interface is disabled.
« Autonomous state where measurements are automatically executed and the 12C interface is disabled.
The following diagram shows how and when transitions between the states take place.

Power-on Reset

Active State

12C Command 1°C Command

Pin-wake-up or
Internal Timer

Alarm or
Pin-wake-up
Autonomous

State Stand-By State

Figure 3 Device State Transitions

4.1.1.2 Sensor operating concept

4.1.1.2.1 12C operation

+ Thedeviceisimplemented as I2C slave. The 7 bit slave address is 0x36.

+  Thedevice also acknowledges the address byte with the reserved 12C address 0x2E. However, full 12C commands
send to this address are not acknowledged, not executed, and will block the 12C interface. The interface blocking
can only be canceled by a device reset.

«  The master writes an 12C command, then waits for a defined processing time and finally reads a result from the
slave.

« Incase the 12C write command initiates a transition from active state to stand-by state or autonomous state the
read command can be sent only after wake-up from stand-by state or autonomous state.

« IntheI2C protocol all values (including the CRC) are transmitted with highest byte first.

Datasheet 9 Rev. 1.10
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+ Thel2C commands as well as the 12C reply are secured by a 16 bit CRC value. The CRC is calculated according to
CRC-16/CCITT-FALSE standard with initialization value = OxFFFF.

+ Commands are not executed in case of an erroneous CRC value.

« The device provides a BUSY signal that, in any device state, is high whenever measurements are executed, or data
is processed.

+  The device provides the NACTIVE signal which is always high when the device is in stand-by state or in
autonomous state.

« Thel2Cinterface is disabled when either the BUSY or the NACTIVE or both signals are high.

4.1.1.2.2 Stand-by control

+  Thedevice may be configured such that it goes automatically into stand-by state after the measurement result
has been read. The automatic stand-by functionality is disabled by default.

« Alternatively the device may be put into stand-by state via a dedicated 12C command.

+  Thedevice provides an output pin that indicates the device is in stand-by state.

+ Ifthe deviceisin stand-by state and before sending the actual measurement triggering command, the master
needs to wake-up the slave.

+  Wake-up can be either accomplished via a separate pin or by pulling SDA low for t,. The time between the
wake-up and the following 12C command must be greater than the stand-by resume time tges_say-

+  The wake-up method (via dedicated pin or via SDA line) is configurable by the user.

Note: If the device is not periodically resumed from stand-by by the host-controller, it will resume automatically after
typically 15.9 min. (This time has a tolerance, the minimum is 12.2 min, the maximum is 22.7 min.) In this situation the
NACTIVE pin can be used to wake-up the host-controller.

4.1.1.2.3 Invalid 12C commands

« Ifthe device receives a command with invalid CRC it will reply with status 0x40, followed by the CRC bytes 0xA9
and 0x34.

+ Incase of aninvalid command the status 0x80 is transmitted, followed by the CRC bytes 0x70 and 0x78
+  Note: During stand-By state, autonomous state and if the device is busy, 12C commands are not acknowledged

4.1.1.3 Trigger concentration measurement command

This command triggers a concentration measurement. For humidity compensation an external humidity and external
temperature value may be provided via this command. This temperature is the temperature from the external
humidity sensor and is only used for calculating the absolute humidity. For the actual temperature compensation an
internal temperature sensor is used. Therefore, if the sensor is configured to perform only the temperature
compensation this value is ignored. Further an external pressure value may be provided if pressure compensation is
required. The command contains following fields:

Address 0xA8 Config RH T p CRCH CRCL

Definition of the fields:

Address Bit <7...1>=7 bit slave address
Bit<0>=0

0xA8 Command identifier

Datasheet 10 Rev. 1.10
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Config Bit <7...6>: RH resolution enhancement. 1LSB=0.25%, see note 1
Bit <5>=1: Field contamination check enabled, see note 2

Bit <5>=0: Field contamination check disabled

Bit <4>=1: EoL contamination check enabled, see note 2

Bit <4>=0: EoL contamination check disabled

Bit <3>=1: MEMS voltage regulator bypassed, see note 3

Bit <3>=0: MEMS voltage regulator not bypassed (recommended)
Bit <2>: unused, must be 0

Bit <1...0>=11,: The raw value is provided, no compensation

Bit <1...0>=10y: Only temperature and humidity compensation
Bit <1...0>=01,: Only temperature compensation

Bit <1...0> = 00y,: The fully compensated concentration is provided

RH RH (relative humidity): 1%/LSB, range: 0 to 100, see note 4

T T (temperature at RH sensor): 1°C / LSB, range: -40 to 105 (signed), see note 4

This value is used to calculate the absolute humidity. If this value is set to 0x7F the value is not used, but
the on-chip temperature value instead.

p Ambient pressure used for compensation. 1 kPa / LSB, range: 50 to 130. If no pressure value is available
p=100 is recommended.

See also note 4.

CRCH, CRC | 16 bit CRC value calculated from 5 bytes, 0xA8 to p
L

Note 1: This bit field may be used to increase the resolution of the input parameter RH by two bits to achieve a more
accurate humidity compensation. If the external humidity sensor does not provide this accuracy the bitfield should be
set to zero. Config<7> represents 0.5%RH and Config<6> 0.25%RH.

Note 2: The End of Line (EoL) contamination check is more sensitiv than the field contamination check and should not
be used in the field. If the EoL contamination check is enabled then Config<5> will be ignored, i.e. for
Config<4>=Config<5>=1 only the EoL check will be executed.

Note 3: Depending on the supply voltage, bypassing the MEMS regulator can increase the concentration measurement
sensitivity. However, the concentration value will no longer be correctly calibrated and it is the users responsibility to
do the calibration based on the raw value. Furthermore, bypassing the MEMS regulator requires a well regulated
supply voltage.

Note 4: If the parameter is out of range the concentration measurement command is still executed and the
corresponding status bit is set in the response.

This read command is used to fetch the reply from the device after a processing time of t.onc meas:

Address Status Conc_H Conc_L CRCH CRCL
Definition of the fields:

Address Bit <7...1>=7 bit slave address
Bit<0>=1

Datasheet 11 Rev. 1.10
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Status Status = 0: measurement valid.
Bit<7...6> unused, always 0
Bit<5> indicates a flash ECC1 error
Bit<4>indicates a RAM or software execution error
Bit<3> indicates a MEMS error or contamination check fail
Bit<2> indicates an "input parameter out of range" condition.
Bit<1>indicates VDD out of range, concentration not in spec.
Bit<0> indicates a MEIF or an ADC error
Conc_H, |Dependingon "Config" a fully compensated, a partially compensated, or the ADC raw value is
Conc_L provided. (see note 1.)
CRCH, CRC | 16 bit CRC value calculated from 3 bytes, Status to Conc_L
L

Note 1: The fully and partially compensated concentration values are 16 bit signed integer values with

unit 0.01%H2/LSB if H2 calibration is selected. The sensitivity of the uncompensated concentration raw value is
individual for each device.

4.1.1.4 Trigger temperature measurement command

This command triggers a temperature measurement. The command contains following fields:

CRCH CRCL

Address 0xA9

Definition of the fields:

Address Bit <7...1> =7 bit slave address
Bit<0>=0
0xA9 Command identifier
CRCH, CRC | 16 bit CRC value calculated from 1 byte, 0xA9
L

This read command is used to fetch the reply from the device after a processing time of t neas:

CRCH

Address CRCL

Definition of the fields:

Status T

Address Bit <7...1>=7 bit slave address
Bit<0>=1
Status Status = 0: measurement valid.

Bit<7...2> unused, always 0
Bit<1> indicates an ADC overflow error
Bit<0> indicates an ADC underflow error

T Signed 8 bit on-chip temperature 1°C / LSB

CRCH, CRC | 16 bit CRC value calculated from 2 bytes, Statusand T
L
Datasheet 12 Rev. 1.10
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4.1.1.5 Configuration command

This command has following purposes:

1. enable the automatic Stand-By after reading the measurement result.
2, select the wake-up pin.

3. select the sensitive level of the wake-up pin

Address 0xC4 Cfg_1 Cfg_2 Cfg_3 CRCH CRCL

Definition of the fields:

Address Bit <7...1>=7 bit slave address

Bit<0>=0
0xC4 Command identifier
Cfg_1 Bit <7...4> Not used, should be 0

Bit <3>=1: Spike filter enabled, see note 1

Bit <3>=0: Spike filter disabled

Bit <2>=1: "Busy pin" wake-up on high level

Bit <2>=0: "Busy pin" wake-up on low level

Bit <1>=1: "Busy pin" is used as wake-up pin and busy signal is put on NACTIVE
Bit <1>=0: SDA pin is used as wake-up pin (default), see note 2

Bit <0> = 1: Automatic stand-By after reading result from command 0xA8 or 0xA9
Bit <0> = 0: Automatic stand-By disabled (default)

Cfg_2 reserved, should be 0

Cfg_3 reserved, should be 0

CRCH, CRC | 16 bit CRC value calculated from 4 bytes, 0xC4 to Cfg_3
L

Notes:

1. The spike filter is disabled by default after power on. It can be enabled if spikes on the I12C lines are expected. If the
filter is enabled the 12C communication speed is limited to 800 kbit/s.

2, In case SDA pin is used for wake-up, wake-up is always triggered on low level.

This read command is used to fetch the reply from the device after a processing time of tsrwy_cfg:

Address Status CRCH CRCL
Definition of the fields:

Address Bit <7...1> =7 bit slave address
Bit<0>=1
Status Always 0. In case of an invalid command a dedicated error message is replied.
CRCH, CRC | 16 bit CRC value calculated from 1 byte, Status
L
Datasheet 13 Rev. 1.10
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4.1.1.6 Stand-by command

This command puts the sensor into Stand-by:

Address 0xC3 CRCH CRCL

Definition of the fields:

Address Bit <7...1>=7 bit slave address

Bit<0>=0
0xC3 Command identifier
CRCH, CRC | 16 bit CRC value calculated from byte 0xC3

L

Note: If the SDA line is configured as wake-up line any 12C command (read or write) following the 0xC3 command
will immediately resume the device from stand-by. The command used for resuming the device will not be executed
and not acknowledged.

4.1.1.7 Read ID command

This command allows to read the following parameter from the sensor:
« Unique sensor ID.

+  Productcode

+  FW revision number

+  Manufacturer identifier

The command contains following fields:

Address 0xC2 CRCH CRCL

Definition of the fields:

Address Bit <7...1> =7 bit slave address

Bit<0>=0
0xC2 Command identifier
CRCH, CRC | 16 bit CRC value calculated from byte 0xC2

L

This read command is used to fetch the reply from the device after a processing time of t,caq 1p:

Address | Status |ID3 ID2 ID1 IDO PC_H |PC_L |FW_H |FW_L |MANU |CRCH |CRCL

Definition of the fields:

Address Bit <7...1> =17 bit slave address
Bit<0>=1
Status Always 0. In case of an invalid command a dedicated error message is replied.
ID3, D2, 32 bit Sensor ID
ID1, IDO
Datasheet 14 Rev. 1.10
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PC_H, 16 bit Product Code, PC = 0x0001

PC_L

FW_H, 16 bit Firmware revision number

FW_L

MANU 8 bit Manufacturer Code

CRCH, CRC | 16 bit CRC value calculated from 10 bytes, Status to MANU
L

4.1.1.8 Autonomous state

+ The autonomous state (AS) is controlled via 12C commands which are used to configure the autonomous
sampling interval, the alarm thresholds, and the output-wake-up pin (WAKEHOST pin) for waking up the host
controller in case of an alarm.

+ TheASis entered with a dedicated command which is also used to provide the device with the external
humidity-, pressure-, and temperature-value used for compensating the concentration measurement.

+ Oncethedeviceisin AS no 12C communication is possible, but communication is carried out via the wake-up
lines.

« Oncein autonomous state (AS) the firmware automatically carries out compensated measurements and
compares the result with all four user defined thresholds. If no threshold is exceeded/underrun, the device
waits in stand-by until the next measurement is triggered by an internal timer.

+ Incase athreshold is exceeded/underrun an alert is raised. Also, an alert is raised if any self-diagnosis test
(carried out at the measurement) fails.

« IfASis configured to "stop after alarm" (default setting) if will stop regardless of the alarm source. Ifit is
configured to "continue after alarm" (optional) it will stop in case of a diagnosis fail but continue in case of a
threshold violation.

+  Thealert (WAKEHOST signal) is kept until the next valid I2C command is received from the host.
+  The WAKEHOST active level is high.
+  The host can always terminate AS via wake-up pin.

+  Thesensor is either woken-up from AS by the host controller via the configured input-wake-up pin or the AS is
stopped in case of an alarm.

+  Theinput-wake-up pin in AS is the same pin which is configured to wake-up from stand-by.

+  When the device receives a wake-up, an ongoing measurement is not interrupted but completed and after that
the transition to active state is done, i.e. the NACTIVE line stays asserted until the measurement is done.

4.1.1.9 Configure autonomous state command

This command defines the following parameters of the autonomous state:
1. The interval at which measurements are performed autonomously.
2, The alarm thresholds.

3. Behavior of autonomous state after an alarm.

Address | 0xC5 Config SIH SIL UAAT LAAT UCAT LCAT CRCH CRCL

Definition of the fields:

Address Bit <7...1>=7 bit slave address
Bit<0>=0

0xC5 Command identifier

Datasheet 15 Rev. 1.10
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Config Bit <7...4>: number n of measurements for gradient calculation. 2<n < 12.
Bit <3...1>: unused

Bit <0> = 1: Autonomous state continuous after alarm

Bit <0> = 0: Autonomous state stops after alarm (default setting)

SIH, SIL 16 bit Sampling Interval (Sl). 1 LSB = 100 ms. Range: 1 < Sl < 600.

UAAT Upper Absolute Alarm Threshold. Range: 0 to 255. 1 LSB = 0.1%H2
LAAT Lower Absolute Alarm Threshold. Range: 0 to 255. 1 LSB =-0.1%H?2
UCAT Upper Change Alarm Threshold. Range: 0 to 255. 1 LSB = 0.1%H2/SI
LCAT Lower Change Alarm Threshold. Range: 0 to 255. 1 LSB =-0.1%H2/SI
CRCH, CRC | 16 bit CRC value calculated from 8 bytes, 0xC5 to LCAT

L

Note: Any threshold set to 0 means it is disabled

This read command is used to fetch the reply from the device after a processing time of tsrwy_cfg:

Address Status CRCH CRCL
Definition of the fields:

Address Bit <7...1>=7 bit slave address
Bit<0>=1
Status Status =0: ok

Bit<7...3> unused, always 0
Bit<2> indicates an "input parameter out of range" condition.
Bit<1...0>: unused, always 0

CRCH, CRCL 16 bit CRC value calculated from1 byte, Status

Note: In case a non-zero Status is returned the command was not executed, i.e. no configuration change was
performed.

4,1.1.10 Enter autonomous state command

This command starts the autonomous state if at least one threshold is enabled. If no threshold was enabled with
the Configure Autonomous State Command the AS will not be entered.

The command contains following fields:

Address 0xCé6 RH T p CRCH CRCL

Definition of the fields:

Address Bit <7...1>=7 bit slave address

Bit<0>=0
0xC6 Command identifier
RH RH (relative humidity): 1% / LSB, range: 0 to 100, see note 1
T T (temperature at RH sensor): 1°C / LSB, range: -40 to 105 (signed), see note 1

This value is used to calculate the absolute humidity. If this value is set to 0x7F the value is not used, but
the on-chip temperature value instead.

Datasheet 16 Rev. 1.10
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p Ambient pressure used for compensation. 1kPa / LSB, range: 50 to 130. If no pressure value is available
p=100 is recommended.

See also note 1.

CRCH, CRC | 16 bit CRC value calculated from 4 bytes, 0xC6 to p.
L

Note 1: If the parameter is out of range Autonomous State will not be entered.

This read command is used to fetch a status from the device after wake-up from Autonomous State or if Autonomous
State was not entered.

It must be executed right after wake-up from Autonomous State and before any other write command is sent.

Address Status M_Status RSRVD CRCH CRCL
Definition of the fields:

Address Bit <7...1>=7 bit slave address
Bit<0>=1

Status Status = 0: ok

Bit<7> unused, always 0

Bit<6> indicates that no alarm threshold is enabled, see note 2
Bit<5...3> unused, always 0

Bit<2> indicates an "input parameter out of range" condition.
Bit<1...0> unused, always 0

M_Status | ORed status of all measurements since entering AS
M_Status = 0: all measurements are valid.

Bit<7> unused, always 0

Bit<6> indicates a measurement interval timer error
Bit<5>indicates a flash ECC1 error

Bit<4>indicates a RAM or software execution error
Bit<3>indicates a MEMS error or contamination check fail
Bit<2> unused, always 0

Bit<1>indicates VDD out of range, concentration not in spec.
Bit<0> indicates a MEIF or an ADC error

RSRVD Reserved byte, always 0x00

CRCH, CRC | 16 bit CRC value calculated from 3 bytes, Status to RSRVD.
L

Note 2: If all alarm thresholds are disabled autonomous state is not entered.

4.1.1.11 Retrieve past concentration measurements command

The last 12 concentration measurements are continuously stored in a ring buffer. This command allows to read the
ring buffer.

The command contains following fields:

Address OxAA CRCH CRCL
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Definition of the fields:

Address Bit <7...1>=7 bit slave address

Bit<0>=0
O0xAA Command identifier
CRCH, CRC | 16 bit CRC value calculated from byte 0xAA

L

This read command is used to fetch the reply from the device after a processing time of t,atrieve:

Address | Status COH coL C1H CiL C11H CliL CRCH CRCL
Definition of the fields:

Address Bit <7...1>=7 bit slave address
Bit <0>=1

Status Status =0: ok
Bit<7...4>: unused, always 0

Bit<3...0>: 4 bit value representing the number of invalid concentration values. Possible values are 0 to
12. See notel.

COH, COL | Latest 16 bit signed concentration value in the ring buffer. Scaling: 0.01%H2 / LSB

C11H, Oldest 16 bit signed concentration value in the ring buffer. Scaling: 0.01%H?2 / LSB
Cl1L

CRCH, CRC | 16 bit CRC value calculated from 25 bytes, Status to C11L

L

Note 1: the number of invalid values refers to a situation when the ring buffer is not yet full. If, for example, the number is
3 then the oldest 3 concentration values (C9, C10, C11) are invalid. If the number is 0, all 12 concentration values (CO to
Cl11)arevalid.

4.1.1.12 Retrieve past temperature measurements command

The last 12 temperature measurements are continuously stored in a ring buffer. This command allows to read the ring
buffer.

The command contains following fields:

Address 0xAB CRCH CRCL

Definition of the fields:

Address Bit <7...1>=7 bit slave address
Bit<0>=0
0xAB Command identifier

CRCH, CRCL 16 bit CRC value calculated from byte 0xAB

This read command is used to fetch the reply from the device after a processing time of t,etrieve:

Address Status TO T1 T2 T11 CRCH CRCL
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Definition of the fields:

Address Bit <7...1>=7 bit slave address
Bit<0>=1
Status Status =0: ok

Bit<7...4>: unused, always 0

Bit<3...0>: 4 bit value representing the number of invalid concentration values. Possible values are
0 to 12. See notel.

T0 Latest 8 bit signed temperature value in the ring buffer. Scaling: 1°C / LSB
T11 Oldest 8 bit signed temperature value in the ring buffer. Scaling: 1°C / LSB
CRCH, CRCL 16 bit CRC value calculated from 13 bytes, Status to T11

Note 1: the number of invalid values refers to a situation when the ring buffer is not yet full. If, for example, the number is
3 then the oldest 3 temperature values (T9, T10, T11) are invalid. If the number is 0, all 12 temperature values (TO to T11)
are valid.

4.1.1.13 Write user flash line

This command is used to write a line of 16 bytes into the freely usable user flash memory.

Address 0xB1 Key ADDRH ADDRL Data0 Datal5 CRCH CRCL

Definition of the fields:

Address Bit <7...1>=7 bit slave address

Bit<0>=0
0xB1 Command identifier
Key 0x9D
ADDRH, 16 bit address. Valid range is 0x0000 to 0x03EOQ in steps of 0x20
ADDRL
Data0 1st byte of the 16 byte flash line to be written.

Datal5 16th byte of the 16 byte flash line to be written.

CRCH, CRC | 16 bit CRC value calculated from 20 bytes, 0xB1 to Datal5
L

This read command is used to fetch the reply from the device after a processing time of t,ite_line:

Address Status CRCH CRCL
Definition of the fields:

Address Bit <7...1>=7 bit slave address
Bit<0>=1
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Status Status =0: ok

Bit<7>: write verification failed

Bit<6...4>: reserved, always 0

Bit<3>: indicates a key mismatch

Bit<2>: reserved, always 0

Bit<1>: indicates address out of range or not multiple of 0x20
Bit<0>: ORing of status bits 1to 7

CRCH, CRC | 16 bit CRC value calculated from 1 byte, Status
L

Note: If Status<1> or Status<3> is set the command was not executed.

4.1.1.14 Read user flash line

This command is used to read a line of 16 bytes from the user flash memory.

Address 0xB2 ADDRH ADDRL CRCH CRCL

Definition of the fields:

Address Bit <7...1> =7 bit slave address
Bit<0>=0
0xB2 Command identifier
ADDRH, 16 bit address. Valid range is 0x0000 to 0x03EQ in steps of 0x20
ADDRL
CRCH, CRC | 16 bit CRC value calculated from 3 bytes, 0xB2 to ADDRL
L

This read command is used to fetch the reply from the device after a processing time of teaq_line:

Address Status Data0 Datals CRCH CRCL
Definition of the fields:

Address Bit <7...1>=7 bit slave address
Bit<0>=1

Status Status =0: ok

Bit<7...2>: reserved, always 0

Bit<1>: indicates address out of range or not multiple of 0x20
Bit<0>: ORing of status bits 1to 7

Data0 1st byte of the user flash line

Datal5 16th byte of the user flash line

CRCH, CRC | 16 bit CRC value calculated from 17 bytes, Status to Datal5
L

Note: If Status<1> is set the command was not executed.

Datasheet 20 Rev. 1.10
2026-05-28



TCI-B infineon

Datasheet

4 Product features

4,2 Electrical characteristics

4.2.1 TC sensor characteristics

4.2.1.1 General TC sensor characteristics

Table 5 TC sensor characteristics
Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.
Response / t90,10 100 ms Analysis-gas present at device gas-inlet at start of
recovery time measurement.
(t90, t10)
Digital Sensy, 0.01 vol%H2
resolution /LSB
RMS noise level | oy, 0.015 [0.02 |vol%H2

4,2.1.2 Total measurement error

Notes:

1. The following accuracy values are valid if the external humidity sensor used for compensation does not exceed
a tolerance of +1.5%RH and +1°C. For the accuracy values with pressure compensation, the external pressure
sensor must not exceed a tolerance of +2 kPa.

2. %RD stands for percent of concentration reading.

3. Note that for fulfilling the total measurement error specification at cy, > 5% the following output signal
correction is required:

CH2_corrected = 1.15* CH2_uncorrected - 0.75 vol%H2
This correction must be done on system level, it is not performed in the TCI.

4.2.1.2.1 Total measurement error with pressure compensation

Table 6 Total thermal conductivity measurement error with pressure compensation

Parameter Symbol Values Unit Note or condition

Min. | Typ. | Max.

Total TME -0.12 0.12 |vol%H2 |0vol.% <cy,<1vol.%
measurement 80 kPa < pgas < 120 kPa
error

0% <RH <100%
-5°C= Tamp =35°C
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0 < cH2 £ 2 vol%Ha2, Absolute humidity < 150 g/m?3
130 kPa
100 kPa —
+0.47
+0.17% 10.34% 0
%
g
=}
a
g
a
60 kPa
+0.49% 10.9%
50 kPa |
-40°C Temperature 40°C 90°C  105°C
Figure 4 Total measurement error with p-compensation, low concentration range
2 < cH2 £ 16 vol%H2, Absolute humidity < 150 g/m?
The error is given by a constant value or by £+10% RD, whatever is greater.
For cH2 > 4 vol%H2 an external correction by the user is required.
130 kPa
+0.51
100 kPa £0.4 vol%H: vol%ats
or +10% RD or
£ +10% RD
a
g
a
60 kP
@ +0.55 vol%H:2 +0.92
50 kPa or £10% RD or +10% RD
-40°C 25°C 90°C  105°C
Figure 5 Total measurement error with p-compensation, high concentration range
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4.2.1.2.2 Total measurement error w/o pressure compensation

Table 7 Total thermal conductivity measurement error without pressure compensation
Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.
Total TMEno p_com |-0.2 0.2 vol%H2 | 0vol.% < ¢y, <1vol.%
measurement |, 80 kPa < pgas < 120 kPa
error w/o P- 0% =<RH <100%
compensation
-5°C=T,mp=35°C
0 < cH2 £ 2 vol%H:, Absolute humidity < 100 g/m?3
130 kPa
120 kPa
100 kPa — 10.34%
80 kPa
g
S5
(%]
(%]
g
a +0.87%
60 kPa | |
-40°C Temperature 40°C 90°C  105°C
Figure 6 Total measurement error w/o p-compensation, low concentration range
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2 < cH2 £ 16 vol%H2, Absolute humidity < 100 g/m?
The error is given by a constant value or by +10% RD, whatever is greater.
For cH2 > 4 vol%H2 an external correction by the user is required.

130 kPa
120 kPa
10.4%
100 kPa —| >
or 10% RD
80 kPa
g
>S5
a +0.91%
(O]
a or 10% RD
60 kPa | |
-40°C Temperature 40°C 90°C  105°C
Figure 7 Total measurement error w/o p-compensation, high concentration range
4.2.2 Temperature sensor
Table 8 Temperature sensor
Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.
Temperature Tmeas_raNGe | -40 °C
measurement
range
Temperature Tres 0.2 °C
sensor physical
resolution
Temperature TERR -5 °C The measurement error is understood as total
sensor total error, including random error (noise)
error
Temperature TERR_RT -3 °C Tamb =-20°C to +90°C
sensor total
error, RT
Temperature TNOISE oC Refers to compensated temperature values.
RMS noise The random error is included in the total error.
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4.2.3 Digital input and output pins
Table 9 Input and output pins
Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.
Output h|gh VOH VDD Vv Iload =1mA
voltage -0.3
Output low VoL 0.3 v lloag = -1 mA
voltage
Input hlgh V||.| 0'8VDD Vv
voltage
Input low V||_ 0'2VDD \"
voltage
Pin input Cin 10 pF
capacitance
Input pin liN_pin -2 2 pA
leakage current
Equivalent pull | RpyLL 10 70 kQ Vin=15V,VvDD=3.3V.
resistor at pin 3 Applies if pin 3 is configured as wake-up.
Equivalent 12C RPULL_|2C 5.9 8.4 11 kQ VlN =1.5V,vDD=3V.
pull-up resistor Internal pull-up at SCL and SCA pin.
I2C high data DRi>¢_HiGH 1000 kbit/s | Maximum load capacitance at SCL or SDA is 80 pF
rate
12C medium DRi2¢ med 400 kbit/s
datarate
12C low data DRix¢_tow 100 kbit/s
rate
4,2.4 Voltage monitoring
Table 10 Voltage monitoring
Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.
Undervoltage | Vuwr 1.6 1.7 v Measured at Vpp pin.
reset
Reset release VIHR 1.8 1.9 v Device releases from reset when voltage at VDD pin
threshold exceeds VrpR.
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4.2.5

Table 11

Parameter

Values

Unit

Min.

Typ.

Max.

Note or condition

Stand-by
resume time

tRES_sTBY

400

us

1)

Autonomous
state resume
time

twu pAS

50

ms

1)

Concentration
measurement
time

tconc

30

ms

2)

Concentration
measurement
interval

tconc_int

50

ms

Time between two consecutive concentration
measurement commands.

Temperature
measurement
time

tr

250

us

2)

Read ID time

tread_ID

200

us

2)

Configuration
command time

tcre_cme

200

us

2)

Configure
autonomous
state command
time

tcr_Am

300

ys

2)

Retrieve
concentration
measurements
command time

tret rieve_conc

600

ys

2)

Retrieve
temperature
measurements
command time

tretrieve_T

200

us

2)

Write flash line
time

twrite_line

ms

-20°C < Tamp <90°C

Read flash line
time

tread_line

ms

-20°C < Tymp <90°C

Autonomous
state sampling
interval
tolerance

TO[S|

-30

+30

%

(table continues...)
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Table 11 (continued) Timing
Parameter Symbol Values Unit Note or condition
Min. | Typ. | Max.
Power ontime |ty 20 ms Time from Vpp exceeding Vg until serial interface
ready.
3)
VDD rise time trISE_VDD 1 S LinearrisetoVpp=2.2V

1) Time from change of level at wake-up pin until device ready for receiving a new 12C command.

2) Time from 12C command fully received until device ready for receiving the next 12C command. It does not include the I2C communication
time.

3) The power on time is only valid if at least one of the two pins SCL and SDA is either not connected or connected to high level. If both pins
are actively connected to ground the power on time will prolong to approx. 3 seconds.
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5 Package
5.1 Package outline
5 @1.7:01 3
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* 16X 0.78+0.15 - f
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|
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@ ek £
u 1
| o
I
|
B 1 T
(2.59) 0.11
Pin1 marking 5.4:0.1" (4.2 Min.)
1) Outer dimensions does not include protrusion or intrusion of 0.15mm per side.
f&54 2) Ra 0.4...1.2 on molded surface functional area.(excluding lasermarking and pin 1 marking).
All dimensions are in units mm
The drawing is in compliance with ISO 128-30, Projection Method 1 [1’5—@]
Drawings according to ISO 8015 general tolerances
Figure 8 PG-DSOSP-14-84 package outline
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Figure 9 Package marking
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6 Temperature mission profile
Operating time [h]
70000
60000
50000
40000
30000
20000
10000
o — B
-30 25 45 60 80 105
Temperature [°C]
Figure 10 Temperature mission profile

Note: This is a typical temperature mission profile for which the lifetime of 15y is valid
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7 Device contamination

The very fine gas-sensitive structures are nested inside the component and are therefore protected from direct
contact. However, contaminants in the form of small particles can still reach these structures and alter the sensor
properties. Therefore, depending on the environmental conditions, the sensor must be installed in a way that
protects it from such particles.

See the app note “Appnote_TCIx_Assembly&Testing” for more information.
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Table 12

Revision History

infineon

Document version

Date of release

Description of changes

1.00 2025-11-21 Initial revision
1.10 2026-05-28 Added UL2075 recognition
Datasheet 32 Rev. 1.10

2026-05-28



Trademarks

All referenced product or service names and trademarks are the property of their respective owners.

Edition 2026-05-28
Published by

Infineon Technologies AG
81726 Munich, Germany

© 2026 Infineon Technologies AG
All Rights Reserved.

Do you have a question about any
aspect of this document?

Email: erratum@infineon.com

Document reference
IFX-mwz1761143562902

Important notice

Products which may also include samples and may
be comprised of hardware or software or both
(“Product(s)”) are sold or provided and delivered by
Infineon Technologies AG and its affiliates (“Infineon”)
subject to the terms and conditions of the frame
supply contract or other written agreement(s) executed
by a customer and Infineon or, in the absence of
the foregoing, the applicable Sales Conditions of
Infineon. General terms and conditions of a customer or
deviations from applicable Sales Conditions of Infineon
shall only be binding for Infineon if and to the extent
Infineon has given its express written consent.

For the avoidance of doubt, Infineon disclaims all
warranties of non-infringement of third-party rights and
implied warranties such as warranties of fitness for a
specific use/purpose or merchantability. Infineon shall
not be responsible for any information with respect to
samples, the application or customer’s specific use of
any Product or for any examples or typical values given
in this document.

If this document is marked as 'Preliminary', 'Target!,
'Draft' or ‘Proposal’, Infineon reserves the right to
change all information given in this document at any
time without notice. Subject to the development and
release of a Product for series supply by Infineon, the
technical specifications of the Product are set forth in
the relevant datasheet provided by Infineon without
such marking.

The data contained in this document is exclusively
intended for technically qualified and skilled customer
representatives. It is the responsibility of the customer
to evaluate the suitability of the Product for the
intended application and the customer’s specific use
and to verify all relevant technical data contained in
this document in the intended application and the
customer’s specific use. The customer is responsible
for properly designing, programming, and testing the
functionality and safety of the intended application, as
well as complying with any legal requirements related
to its use.

Unless otherwise explicitly approved by Infineon,
Products may not be used in any application where a
failure of the Products or any consequences of the use
thereof can reasonably be expected to result in personal
injury.

However, the foregoing shall not prevent the
customer from using any Product in such fields
of use that Infineon has explicitly designed and
sold it for, provided that the overall responsibility
for the application lies with the customer. Infineon
expressly reserves the right to use its content for
commercial text and data mining (TDM) according
to applicable laws, e.g. Section 44b of the German
Copyright Act (UrhG). If the Product includes
security features:

Because no computing device can be absolutely
secure, and despite security measures implemented
in the Product, Infineon does not guarantee that
the Product will be free from intrusion, data theft
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intellectual property laws and treaties of the United
States, Germany, and other countries worldwide. All
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