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FUNCTION

SUBJECT

DESCRIPTION

INPUT

PROCESS

OUTPUT

req(1-1-1-1]

10 msec interrupt processing for gas
operation

Perform 10 msec interrupt processing for gas
operation

1. Invokes intermittent process of flammable sensor for 10 msec.
2. Call 10 msec interruption processing of oxygen sensor.

req[1-1-1-2]

'All gas concentration calculation
processing

Perform all gas concentration calculation processing

1. If the parameter range and the main battery are not abnormal, execute the following
processing 2 to 6.

2. If the flammable sensor is valid, the flammable gas concentration calculation process
is call

3. Call concentration calculation processing.

4. Call concentration calculation processing for display.

5. During measurement, during DISP mode, during gas test, determine which
alarm event.

6. During the measurement, if it is in the DISP mode, the average value of
the peak value, the STEL value, and the TWA value is updated.

7. If there is an abnormality in the flammable sensor, turn off the power.

req[1-1-1-3]

Concentration calculation

Perform concentration calculation

1. If the O2 sensor is valid, the oxygen gas concentration calculation process is called.

2. If the flammable sensor is valid, the flammable gas concentration calculation process
is called.

3. If the toxicity sensor 1 s valid, the hydrogen sulfide gas calculation processing
is called according to the type of the measurement gas.

4. 1f the toxicity sensor 2 is valid, the hydrogen compensation carbon monoxide
concentration calculation processing and the carbon monoxide concentration
calculation processing are called according to the type of the measurement gas.

req[1-1-1-4]

10 msec interrupt of flammable sensor

Perform 10 msec interrupt of flammable sensor

1. When the warm up time count is 0 or more, the warm up time count is subtracted.

req(1-1-1-5]

Calculation of flammable gas
concentration

Select the mode of flammable gas calculation

1. When the oxygen sensor is active and the concentration is 20. 0% or more,
if the current mode is over mode, cancel over mode.
2. If the combustible sensor output is updated and is not in the over mode,
the following processes 2 to 12 are executed.
3. Calculate the sensor output difference between the previous and current times.
4. When the combustible warm up counter is not 0, set the warm up mode. 0,
execute the following processing 5 to 11.
5. In the case where the transition mode is the display mode or less and the flammable
difference mode retur counter is 4 or more,the following processing is performed.
If not applicable, set to output mode and transition to *12" processing.
6. If the sensor output is greater than or equal to the differential mode transition
threshold, execute the following processing 7 to 14. If it s less than,
toimplement the processing of 10"

7. When the sensor output is equal to or larger than the over mode transition
threshold, the following processes 8 to 14 are executed. If itis less than,
to implement the processing of the 9"

8. When the oxygen sensor is effective and the concentration is 20. 0% or more, Set to
the output mode and shift to *11* processing. If it does not apply, set to over mode
and transition to processing of "11".

9. Set to the output mode and execute the process of 11"

10. When zero tracking setting is ON Set to differential mode. Set to output mode

when OFF.

11. In the case of the differential mode, the processing in the difference mode is

performed and the following processing is performed.

12. In the transition from “11" to the warm up mode or the output mode, the output

mode processing is executed and the following processings 13 to 14 are executed.

13. If 13 is true, the oxygen sensor is valid and 20. 0%/measurement mode or display

mode s not satisfied or when the inflammable concentration over flag is applied
during OFF/AIR calibration, the processing in the function is terminated.

14. In the case of the over mode, perform protection processing.

req(1-1-1-6]

Flammable output mode calculation

Calculate the sensor output for calculating the
flammable output mode

1. Place the zero point temperature compensation coefficient on the current sensor

output.
2. The zero point is negative from the output obtained by "1" to calculate the span output.
3. When the span output is less than or equal to the difference threshold value,
the differential mode return counter is reset. When it exceeds the difference threshold,
the difference mode return counter is incremented up to the counter upper limit.

req[1-1-1-7]

Flammable concentration calculation
processing

Calculate the concentration of Flammable gas

1. When suppress mode is ON and the transition mode is less than display mode,
set the value of zero suppress with a value of 2 to 5% of full scale. If it does not
apply 0 for the zero suppression value,

2. Calculate temperature compensation coefficient of zero point and span.

3. Perform processing from 4 to 6 on both A element B element.

4. Temperature compensation is applied to the current sensor output as the output
of the zero point of the reference temperature.

5. In comparison with the AIR calibration value, in the following cases, the negative
flag is turned off to calculate the span output. When it exceeds, the negative flag is
turned on and the span output is calculated with the absolute value.

6. Multiply span output by coefficient and for
temperature compensation coefficient of reference temperature.

7. When the calibration gas is a solvent gas, calculate using the span output of
the A element. If it is not solvent gas, use the one with the larger span output.

8. Consider fix value.

9. If the transition mode is less than or equal to the display mode, multiply the span
coefficient by the read replacement coefficient. If it exceeds the display mode,
multiply by the rewriting coefficient of the calibration gas.

10. Calculate the current percentage of 0 - FS = 0 - 100% with span output + span

coefficient (after replacement coefficient added).

11. When the transition mode is below display mode, calibration curve processing for
replacement. When the display mode is exceeded, calibration curve processing for
calibration gas.

12. When the transition mode is less than display mode, convert to ppm using
calculation LEL value for replacement. When it exceeds the display mode,
convert it to ppm using calculation LEL value for calibration gas.

13. When the transition mode is less than the display mode, convert to LEL using the
display LEL value for replacement. When it exceeds the display mode, convert it to
LEL using the display LEL value for calibration gas.

14. 1f the calculated concentration exceeds 120% of the full scale, it is fixed to 120%.

15. Zero sub process.

16. Digit rounding processing.

17. When the concentration is positive, compare the concentration value with
the full scale value and set the over flag, then tun off the negative over flag.

18. When the concentration is negative, the over flag is turned off, the concentration
i compared with -10% of FS, and the negative over flag is calculated. If the negative
over flag is ON and the long energy mode is ON, the negative over flag and
the negative flag are tumed off and the concentration is doubled

19. When the negative flag is ON, change the concentration to 10% plus 1 digit
of full scale:

req(1-1-1-8]

"Acquisition of combustible sensor
warm-uj

‘Acquire combustible sensor warm-up flag

1. In the warm-up mode, turn on the flammable sensor warming up flag.
2. Return flammable sensor warming up flag.

req(1-1-1-9]

Settings during combustible warm-up

Set combustible warm-up settings

1. Substitute the ON/OFF setting flag for the flammable sensor warming up flag

req(1-1-2-1]

NC span point temperature
compensation coefficient calculation

Perform NC span point temperature compensation
coefficient calculation processing

1. Calculate span point temperature compensation coefficient from current temperature
(quadratic equation).

req(1-1-2-2]

NC zero point temperature
compensation coefficient calculation
processing

Perform NC zero point temperature compensation
coefficient calculation processing

1. Calculate the difference between the reference temperature and the current
temperature.

2. From the temperature difference, calculate the zero point temperature compensation
coefficient.

req(1-1-2-3]

NC100ms value temperature
compensation coefficient calculation
processing

Perform NCL00ms value temperature compensation
coefficient calculation processing

1. Calculate NC100ms temperature compensation coefficient from current temperature
(quadratic equation).

req(1-1-3-1]

Absolute humidity calculation

Perform absolute humidity calculation

1. Add the temperature compensation coefficient to the NC100ms value.

2. Calculate absolute humidity from NC100ms value (quadratic equation).

3. If the current temperature is less than the reference temperature or the temperature at
zero adjustment is less than the reference temperature, set the absolute humidity to 0.

req(1-1-3-2]

NC zero point humidity compensation
coefficient calculation processina

Perform NC zero point humidity compensation
coefficient calculation orocessina

1. Calculate NC zero point humidity compensation coefficient from current absolute
humidity

req(1-1-3-3]

NC span humidity compensation
coefficient calculation processina

Perform NC span humidity compensation coefficient
ocessing

=

. Calculate NC span humidity compensation coefficient from current absolute humidity
dlinear equation)

req[1-1-4-1]

Calculation of display concentration

Calculate display concentration

=

~In the case of a sensor abnormality, turn off the display density minus flag,
the display density over flag, the display density minus over flag and set the
display density value to 0. If it is not abnormal, execute the following processes 2to 7.

. When the real concentration negative flag is ON, the display concentration over flag
is turned off.

. When the real concentration negative over flag is ON, tur on the display
concentration negative over flag and the display concentration negative flag and set
the display concentration value to -10% -1 digit of F. S.

. When the real concentration negative over flag is OFF, the display concentration
negative over flag is tured off and the display concentration negative flag is turned on.
The display concentration value is set to the same value as the actual concentration
value.

~

@

=

@

. When the real concentration negative flag is OFF, the display concentration negative
flag is turned of, the display concentration negative over flag is turned off.

. When the actual concentration over flag is ON, the display concentration over flag is
turned on and the display concentration value is made FS + 1 digit

. When the actual concentration over flag is OFF, the display concentration over flag is
turned off and the display concentration value is set to the same value as the actual

>

]

value.
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req[1-1-6-1]

Count of energization time of
NC sensor element

(10 msec reading) of the energizing time of the
NC sensor element

=

~ If the energization time count is not 0, the energization time count is counted down.

. When the energization time count is 0, the following processes 3 to 8 are executed.

. Sets the energization time count according to the element energization flag of
the NC sensor and resets the element energization flag

. When the element energization flag is 1000 msec for B element, the energization
time count is changed according to ON/OFF of long energy setting.

. When the element energization flag is OFF and the long energy semng is OFF,
the energization time count is rounded off to the standard OFF ti

. When the flammable sensor protection flag is ON, the energ\zatlun time count is set to
0 and the element energization flag is tured off.

. When the flammable sensor ON/OFF flag is OFF, the energization time count is set to
0 and the element energization flag is tumned off.

. In accordance with the element energization flag, the corresponding port setting
process is called

S

=

@

>

)

3

req[1-1-6-2]

Flammability protection setting call

Perform setting of flammable protection setting

~Return flammable sensor protection flag

req[1-1-6-3]

Read the energization flag of
the NC sensor

Read the energization flag of the NC sensor

. Return the element energization flag of the NC sensor.

req[1-1-6-4]

Flammability protection setting

Perform flammable protection settings

_Substitute the ONJOFF setting flag for the flammable sensor protection flag.

req(1-1-6-5]

Setting the Flammable Protection
Allowe

Setting the Flammable Protection Allowed Flag

~Substitute the ONIOFF setting flag for the flammable protection allowed flag.

req[1-1-7-1]

NC sensor element port operation

Perform NC sensor element port operation

1. Perform port setting according to element i value,

req(1-1-7-2)

NC sensor high concentration contact
flag setting

Perform NC sensor high concentration contact flag
setting

The flag is turned ON when all the following conditions are met.
(1) Element energization flag is 1, 2, 4 or 5

(2) NC voltage difference is outside the threshold range

(3) The combustible main flag is OFF, the warm-up main flag is OFF, and the NC
protection_permission flag is ON

req(1-1-7-3]

‘Acquisition of AIR delay count when
flammable sensor protection is OFF

‘Acquire the AIR delay count when flammable sensor
protection is OFF

1. Return warming time count.

req(1-1-7-4]

‘Acquire flammable sensor protection
fiag

‘Acquire flammable sensor protection flag

1. In the over mode, turn on the flammable sensor protection flag.
2. Return flammable sensor protection fiag.

req[1-1-7-5]

Flammable sensor protection fiag
setting

Perform flammable sensor protection flag setting

1. In the case of the over mode, execute the following processing 2 to 4.

2. In the case of AIR calibration, the warm up count is set to 15 sec and the sensor mode
is set to the warm up mode.

3. The warm up count is set to 15 sec and the sensor mode s set to the warm up

mode.
4. If there is no oxygen sensor, Set warm up count to 15 sec and set sensor mode to
warm air mode "

req(1-1-7-6]

Flammable protection mode
processing

Perform flammable protection mode processing

1. Set the warm up time count to 0.

2. Set the actual concentration over flag to ON

3. Actual concentration negative flag and real concentration negative over flag are
turne

4. Set the actual concentration to F'S + 1 digit.

req(1-2-1-1]

EC sensor concentration calculation

Perform EC sensor concentration calculation

1. Obtain suppression value.

2. Add the A/D value to the integrated output value for 1 minute.

3. Ifthe A/D value is less than the zero coefficient, tum on the minus flag.

4. Apply the zero coefiicient to the A/D value.

5. Perform temperature compensation for A/D value.

6. Calculate the full scale value concentration ratio from the A/D value and perform
calibration curve processing.

7. Calculate actual concentration value from concentration ratio and full scale value.

8. Perform zero suppression processing and digit rounding on actual concentration
values.

9. When the actual concentration is above the full scale, turn on the over fiag.

10. When the actual concentration is 120% or more of the full scale, the value is rounded

10 120% of the full scale.
11. When the minus flag is ON, the over flag is turned off, and when the actual
is higher than 10% of the full scale, the minus over flag is tuned on.

req(1-2-1-2]

Sensor A/D value acquisition

Perform sensor A/D value acquisition processing

1. Return the A/D value corresponding to the gas channel

2. If the channel is H2S, return the A/D value according to the gas number.

req(1-2-1-3]

Span A/D calculation processing

Perform span AD calculation processing

1. The following processes 2 to 4 are carried out according to the sensor output direction.

2. Apply the zero coefficient to the sensor A/D value

3. When the sensor A/D value s in the plus direction, turn off the real concentration
minus flag.

4. When the sensor A/D value is in the minus direction, tumn on the real concentration
minus flag.

req[1-2-1-4]

Calculate concentration of hydrogen
cancellation carbon monoxide

Perform hydrogen cancellation carbon monoxide
concentration calculation

1. Suppress setting is ON, when not in maintenance mode, zero suppression value
is set.

2. Add the A/D value to the integrated output value for 1 minute.

3. Apply a zero coeffcient to the A/D value.

4. Apply temperature compensation to span coefficient,

5. Calculate the full scale value concentration ratio from the A/D value and apply
calibration curve processing.

6. Regularity check of the span coefficient matrix is carried out, and if it is regular,
the following processes 8 to 11 are carried out.

7. Obtain the span coefficient inverse matrix and find the actual concentration from
the A/D value and the inverse matrix.

8. Perform zero suppression processing and digit rounding on actual concentration
values.

9. When the actual concentration is above the full scale, turn on the over fi

10. When the actual concentration is 120% or more of the ful scale, the value is rounded

to 120% of the full scale.
11. When the minus flag is ON, the over flag is tuned off, and when the actual
is higher than 10% of the full scale, the minus over flag is turned on.

req[1-2-1-5]

Inverse matrix calculation processing

Perform inverse matrix calculation processing

1. Generate an identity matrix.
2. Find inverse matrix by sweeping method.

req(1-2-1-6]

Confirming whether inverse matrix
exists

Confirm whether inverse matrix exists

1. Generate a three-dimensional matrix from a matrix.
2. Calculate the product of diagonal parts.

3.Ifa deterrmnant exists, calculate the determinant.
4. Return

req[1-2-1-7]

Interference elimination sensor
calculation value correction
processing

Performs interference elimination sensor calculation
value correction processing

1. Perform bubble sort on CO concentration.
2. When the concentration after hydrogen compensation is the largest, the second largest
concentration is returned.
3. When the concentration after hydrogen compensation is the smallest, it returns
the second smallest concentrauon
4. Othenwise, return the after hydrogen

req[1-2-1-8]

Oxygen gas concentration calculation

Perform oxygen gas concentration calculation
processing

1. When not in maintenance mode, set zero suppression value.

2. Add the A/D value to the integrated output value for 1 minute.

3. If the A/D value is less than or equal to the span coefficient, tum off the negative flag

and turn on the zero tracking prohibition flag

4. When the A/D value is above the span coefficient, tum on the negative flag,

5. Apply span coefficient to A/D value.

6. Apply temperature compensation to A/D value.

7. Apply the zero coefficient to the span coefficient.

8. Calculate the output per 1% from the span coefficient

9. Perform calibration curve processing to A/D value.

10. Calculate the actual concentration value from the A/D value and the output per 1%.

11. Perform zero suppression processing and digit rounding on actual concentration values

12. When the actual concentration is above the full scale, turn on the over flag.

13. When actual concentration is 120% or more of full scale, value is rounded to 120%
of full scale.

14. When the negative flag is ON, the over flag is tumned off, and if the actual concentration
is higher than 10% of the full scale, the negative over flag is turned on,

req[1-2-2-1]

Span
coefficient calculation processing

Perform span Coefficient
calculation processing

1. From the coefficient table to the gas channel
and the calibration curve number, the compensation value at the current temperature
is calculated.

req(1-2-2-2]

Zero

Perform zero coefficient

coefficient calculation processing

calculation processing

1. From the coefficient table to the gas channel
and the calibration curve number, the compensation value at the current temperature
is calculated

req(1-2-2-3]

Calculation of sensitivity ratio

Calculation of the sensitivity ratio (temperature

coefficient) of the current temperature

of current
(span temperature compensation
coefficient)

(span coefficient) is
performed

1. Calculate the coefficient from
2. Return temperature compensation coefficient.

req(1-2-2-4]

Perform interference elimination sensor zero point

Interference elimination sensor zero
point correction
processing

correction processing

1. If the ambient temperature of the thermistor is out of the range of the table,
truncate the value

2. Calculate the intermediate value of the table and calculate the temperature
characteristic compensation value.

3. Correct the temperature at the zero point of each sensor output

4. Calculate the temperature compensation value at the zero point

req[1-2-2-5]

coefficient calculation processing

Perform span coefficient
calculation processing

1. From calculate the coefficient
(quadratic equation).

req(1-2-5-1]

10 msec interrupt for oxygen
calculation processing

Perform 10 msec interrupt processing for oxygen
calculation processing

1. When the following conditions 2 to 5 are satisfied, the rush change process is stopped.

2. Hasty change processing is being executed.

3. Rapid change process initial count is 1.

4. The A/D value of the EC sensor is greater than or equal to the peak MIN value for rapid
processing.

5. | am detecting the bottom.

6. When the rapid change process is being executed, the following processes 7 to 8 are

executed.
7. Forcibly stop the urgent change
8. Update peak value.

req(1-2:5-2]

Sudden pressure change detection
processing

Perform sudden pressure change detection
processing

1. When the current concentration is negative, the current concentration is multiplied by -1.

2. If the previous concentration is 20. 9% or higher and the current concentration is lower
than 20. 9%, the result is down detected.

3. In cases other than initials, measurement, display mode, make the result undetected.

req(1-2-5-3]

Forced stop processing for sudden
pressure change

Perform forced stop processing for_sudden pressure
change

1. In the case where the following conditions 2 to 4 are satisfied, the rapid
change processing is stoppe

2. Immediate change processing is in the latter term.

3. I'm detecting the top.

4.1tis beyond the pea.k for rapid change in the full scale direction.
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req(1-2-5-4]

Sudden pressure change processing
peak value update processing

Performs _peak value update processing for sudden
pressure change

1. When the following conditions 2 to 3 are satisfied, the peak value of the rapid change
is updated with the current value.

2. Hasty change flag is initial execution.

3. When the rampant change peak value is larger than the current A/D value.

req(1-2:5-5]

Sudden pressure change start
processing

Performs sudden pressure change start processing

1. In the case of downward detection, the initial count of rush change processing s set
10 0. 8 sec.

2.In the case of the upper detection, the initial count of the rapid change processing is
set to 3. 0 sec.

3. Set the latter period count of rush change processing t0 5. 0 sec.

4. Set the executing process of the urgent change processing to the initial execution.

5. Update rapidly changing PEAK with current value.

req(1-2-5-6]

Sudden pressure change stop
processing

Performs sudden pressure change stop processing

1. Initialize the initial count of rush change processing.
2. Initialize the late count of rush change processing

3. Make the rush change processing in progress flag

req[1-3-1-1]

Calibration curve processing of

Perform calibration curve processing of gas

gas

1. f the output ratio exceeds 100%, return the output ratio as it is.

2. From the output ratio and the calibration curve Y data, a corresponding portion of
the calibration curve is searched.

3. Calculate the slope between the points of the calibration curve from the corresponding
calibration curve Y data, X data, and correct the output ratio.

4. Return the corrected output ratio.

req[1-3-1-2]

Interference elimination sensor
calibration curve processing

Perform interference elimination sensor calibration
curve processing

1. From the gas display value, search the calibration curve table for the corresponding
portion.
2. Calculate the intermediate value of the table and calculate the calibration curve correction
value.

req(1-3-1-3]

NC sensor calibration curve processing

Perform NC sensor calibration curve processing

1. Based on the pre-correction change rate, the corresponding calibration curve data
is searched.
2. Calculate the post-correction change rate from the calibration curve data.

req[1-3-2-1]

Inverse calibration cUrve processing

Perform inverse calibration curve processing of gas

of gas

1. If the output ratio exceeds 100% or is lower than 0%, it returns the output ratio as it is.
2. From the output ratio and the calibration curve X data, a corresponding part of
the calibration curve is searched.
3. Calculate the slope between the points of the calibration curve from the corresponding
calibration curve Y data, X data, and correct the output ratio.
4. Return the corrected output ratio.

req(1-3-2-2)

NC sensor calibration curve reverse
processing

Perform NC sensor calibration curve reverse lookup
processing

1. Search the corresponding calibration curve data from the uncorrected concentration.
2. Calculate post-correction concentration from calibration curve data.

req[1-4-1-1]

Flammable difference mode
calculation

Calculate flammable difference mode

1. Set the address to NC

2. Calculate the difference between the current temperature and the temperature
at zero calibration.

3. If the temperature difference is negative, convert the temperature difference to
absolute value.

4. Calculate the NC zero point temperature compensation coefficient.

req(1-4-1-2]

EC tracking processing

Perform zero tracking processing of the EC sensor

1. When the mode is not measurement mode and display mode, zero tracking ONJOFF
setting of zero tracking tumn off the flag.

2. When the mode is the measurement mode or the display mode and the tracking function
is ON, the following processes 3 to 10 are executed.

3. Increment counters for 30 seconds.

4. Consider + of concentration value.

5. Calculate the current display value,

6. Shift the zero tracking deend concentration.

7. Calculate the average value over 30 seconds.

8. Substitute the average value for the zero tracking deend concentration.

9. Calculate the average difference every 30 seconds.

10. The offset value is divided from the true concentration to calculate the display value.

req[1-4-1-3]

EC tracking reset processing

Reset the zero tracking of the EC sensor

1. Reset the average calculation counter.

2. Reset the count timer for 30 seconds for zero tracking.
3. Reset offset offset for zero tracking.

4. Initialize concentration data for zero tracking deend.

req(1-4-1-4]

Zero tracking execution flag

Perform zero tracking execution flag acquisition
processing on plus side

1. The zero tracking execution flag of each gas channel is acquired.
2. Return zero tracking execution flag.

req(1-4-1-5]

Positive side zero tracking slope
density acquisition

Perform positive side zero tracking slope confirmation
density acquisition

1. The positive side zero tracking slope confirmation density of each gas channel is
acquired.

req[1-5-1-1]

Suppress value acquisition processing

Perform suppression value acquisition processing

1. Suppress setting is on, not in maintenance mode, acquire zero suppression value for
each channel
2. Retuns the acquired suppress value

req[1-5-1-2]

Export Control Concentration
Acquisition Processing

Perform export control concentration acquisition
processing

1. Acquire export control concentration for each channel
2. Returns the acquired export control concentration.

req(1-6-1-1]

Update PEAK value of flammable
sensor to current value

Update PEAK value of flammable sensor to
the current value

1. When the sensor is normal, the following processes 2 to 6 are carried out.
2. Update minimum value.

3. Acquire the current concentration value.

4. Get the current flag.

5. Get the current time.

6. Update maximum value.

req[1-6-1-2]

Update PEAK value to current value

Update PEAK value to current value

"L When the sensor is normal, the following processes 2 (o 6 are carried out.
2. Update minimum value.

3. Acquire the current concentration value.

4. Get the current flag.

5. Get the current time,

6. Update maximum value.

req[1-6-1-3]

PEAK value update processing

Perform PEAK value update processing

1. When the peak update prohibition flag is ON and the sensor is normal,
the following processes 2 to 6 are executed.

2. Update minimum value.

3. Acquire the current concentration value.

4. Get the current flag

5. Get the current time.

6. Update maximum value.

req(1-7-1-1]

PEAK value display processing

Perform PEAK value display processing

1. When the following conditions 2 to 5 are satisfied, set the PEAK value to
the minimum value and set the minus flag of the minimum value.

2. Setting is ON.

3. H2 Cancel is not CO.

4. The sensor is normal

5. Itis oxygen.

6. When the following conditions 7 to 10 are satisfied, set the PEAK value to
the maximum value and set the minus flag of the maximum value.

7. Setting is ON.

8. H2 Cancel is not CO.

9. The sensor is normal

10. Not oxygen.

11. Assign gas name / unit corresponding to display of PEAK value.

12. Create character data corresponding to display of PEAK value.

req(1-8-1-1]

Peak clear

Perform peak clear

1. Set the time buffer.
2. Check operating system events.

req(1-8-1-2]

PEAK clear HOLD display processing

Perform PEAK clear HOLD display processing

1. Create character data corresponding to PEAK clear HOLD.

req(1-8-1-3]

PEAK clear RELEASE display

PerformPEAK clear RELEASE display processing

1. Create character data corresponding to PEAK clear RELEASE.

req(1-9-1-1]

Average value STEL value TWA
value update processing

Perform average value STEL value TWA value
update processing

1. Ifitis not an invalid concentration, the following processes 2 to 12 are carried out.

2. When the average update prohibition flag is OFF and the minus flag OFF,
the display concentration is added to the integration value for 1 minute.

3. When the average update prohibition flag is ON, the zero tracking prohibition flag
is set to ON.

4.1 Add the number of samples.

5. 1 minutes f the timer count is 1 minute, carry out the following

6. Add the average processing times from startup.

7. Calculate the integrated value for 1 minute and the average value for 1 minute from
the number of samples.

8. 1 Add the average value for 1 minute to the average integrated value.

9. Calculate the average value from the start from the average processing count from
startup and the average integrated value per minute.

10. Calculate STEL value and TWA value.

11. Set the integrated value, number of samples, 1 minute timer count to 0.

req(1-9-1-2]

60 minute integration bufter shift
processing

Perform 60 minute integration buffer shift processing

1. Shift the 60 minute integration buffer by 8 hours
2. Clear the latest 60 minute integration buffer with zeros.

req[1-10-1-1]

STEL calculation processing

Perform STEL calculation processing

1. Perform the following processing on gas with gas channel number.
2. Update the average value for 1 minute to the buffer indicated by the STEL value
calculation buffer update location count
3. Calculate the STEL value from the STEL value calculation buffer
(perform digit rounding together)
4. If the update location count exceeds 14. retur the count to 0.
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req(1-11-1-1]

STEL value display processing

Perform STEL value display processing

1. When the following conditions 2 to 6 are satisfied, STEL is displayed.
2. Setting is ON.

3. H2 Cancel is not CO.

4. The sensor is normal.

5. STEL alarm is ON.

6. STEL value is larger than full scale value.

7. When the following conditions 8 to 12 are satisfied, - is displayed.
8. Setting is ON.

9. H2 Cancel is not CO.

10. The sensor is normal.

11. STEL alarm is ON.

12. STEL value is smaller than full scale value.

13. Assign gas name / unit corresponding to display of STEL value.

14. Create character data corresponding to display of STEL value.

req(1-12-1-1]

TWA calculation processing

Perform TWA calculation processing

1. The TWA value is calculated from the average integrated value for 1 minute for the gas
of the gas channel number.

req(1-13-1-1]

TWA value display processing

Display TWA value display processing

1. When the following conditions 2 10 6 are satisfied, TWA is displayed.
2. Setting is ON.

3. H2 Cancel is not CO.

4. The sensor is normal.

5. TWA alarm is ON.

6. TWA value is larger than full scale value.

7. When the following conditions 8 to 12 are satisfied,
8. Setting is ON.

9. H2 Cancel is not CO.

10. The sensor is normal.

11. TWA alarm is ON.

12. TWA value is smaller than full scale value.

13, Assign gas name / unit corresponding to display of TWA value.
14. Create character data corresponding to display of TWA value.

- is displayed.

req(1-14-1-1]

ALARM 1 H calculation processing

Perform ALARM 1 H calculation processing

1. Calculate 1 H integrated value from average integrated value for 1 minute for gas of gas
channel number.

req(1-15-1-1]

Integrated value display processing

Perform Integrated value display processing

1. When the following conditions 2 10 6 are satisfied, the integrated value is displayed.
2. Setting is ON.

3. The sensor is normal.

4. TWA value is larger than full scale value.

5. When the following conditions 6 to 8 are satisfied,
6. Setting is ON.

7. The sensor is normal.

8. TWA value is smaller than full scale value.

9. Assign gas name / unit corresponding to display of TWA value.
10. Create character data corresponding to display of TWA value.

is displayed.

req[2-1-4-1] | Alarm event processing_|Iniialize the alarm event flag 1. Initialize the alarm flag.
214z | reset processing Perform alarm reset processing 1. Tumon the alarm reset fiag.
req(2-1-4-2) 2. Tumoff the new alarm occurrence fiag,
reql2-15-1] | Acquire warning flag ‘Acquire waming flag 1. Return alarm latching status of each sensor
‘Alarm event judgment Perform alarm event judgment 1. When the alam function flag is ON, the following processes 2 {0 6 are executed.
2. Ifthe sensor is valid and not a sensor error, implement the following.
2152 3. Determine the presence or absence of an alarm
req(2-1-5-2] 4. Substitute an alarm flag.
5. If the sensor is invalid or sensor error, set alarm status and alarm holding status to 0.
6. Tumoff the reset flag.
‘Alarm deend processing Perform alarm deend processing 1. If the current concentration s not an invaiid value, the following processes 2 o 7
are executed.
2. When the current concentration is positive, if the concentration value exceeds each
alarm point, the alarm status is set.
3. If the STEL concentration exceeds the STEL alarm point, the alarm status is set.
4. If the TWA concentration exceeds the TWA alarm point, the alarm status is set.
5. When the integral alarm flag is ON, if the integrated concentration exceeds
req(2-1-5-3] the integral alarm point, the alarm status is set.
e 6. When the display concentration over flag is ON, the alarm status is set.
7. When the display concentration negative over flag is ON, the alarm status is set.
‘Alarm flag assignment processing | Perform alarm flag assignment processing 1. The alamm status is compared with the alarm latching status, and when there is
anew alarm, the new alam occurrence flag is tuned on.
2. When auto reset setting or alarm reset flag is ON, set alarm status to alarm
req(2-1-5-4] latching status,
3. When the self-maintenance setting s set and the alarm reset flag is OFF, the alarm
status is substituted into the alarm holding status.
Gas alarm Perform gas alarm confirmation . Turmon the result when gas warning announcement or temperature
req[2-1-5-5] processing processing alarm reporting.
2. Return results.
Gas alarm confirmation processing | Perform gas alarm confirmation processing 1. Perform the following processes 2 and 3 for all sensors.
req[2-1-5-6] 2. When the sensor i valid, carry out the following.
3. If there is an alarm holding status, return on.
215 ‘Alarm confirmation processing Perform alarm confirmation processing other than 1. When a warning other than the man down warning is confirmed, tur on the result.
A2-157] | other than man down alam Man down alarm 2. Retur results.
wql2211) _|Aarm pointsetting change gas ‘Alam point setting change gas Confirm if ESCAPE 1. When the item number is the maximum value + 1, turn on the result.
al2-2-1-1] | check if ESCAPE display is displayed |display is displayed 2. Returns the judgment result
reql2-2-1.2 Alarm point setting gas change ‘Alarm point setting gas change check if reset is 1. When the item number is the maximum value, turn on the result.
al2-2-1-2] | check if reset is displayed displayed 2. Returns the judgment result
"Alarm point setting display processing | Perform alarm point setting display processing 1. Display WARNING, ALARM, ALARM H, STEL in this order.
req[2-2-1-3] 2. When totalization alarm is ON, ALARM 1 H is displayed.
3. When Totalizing alarm is OFF, TWA is displayed.
“Alarm point setting gas selection Perform alarm point setting gas selection menu 1. If the item number is smaller than the maximum value, create display characters for
menu display processing display processing alam point settings.
req[2-2-1-4] 2. If the item number is the maximum value, create display characters for default alarm
point settings.
3 Otherwise _create a disnlav character for FSCAPE.
‘Alarm point setling end processing | Perform alarm point setting end processing L. End the setting in the order of 1. 1 st alarm point, 2 nd alarm point, 3 rd alarm point,
req[2-2-1-5] STEL alarm point, TWA alarm point.
"Alarm point setting start processing | Perform alarm point setting start processing 1. Start setting in the order of 1. 1 st alarm point, 2 nd alarm point, 3 rd alarm point,
req[2-2-1-6] STEL alarm point, and TWA alarm point.
2217 Alarm point setting gas selection Perform alarm point setting gas selection menu 1. Set item number.
real22-17) | meny start processing start 2. Tumoff up / down numerical value setting.
‘Alarm point set value change Perform alarm point set value change processing 1. 1st, 2nd, 31d Acquire alarm settable upper limit value
processing 2. 1st, 2nd, 3rd Alarm point setting Accept the lower limit value to be acquired
3. Acquire the STEL alarm point setting upper limit value
4. Acquire STEL alarm point setting lower limit value
2218 5. Acquire TWA alarm point setting upper limit value
reqf2-2-1-8] 6. Acquire TWA alarm point settable lower limit value
7. Set the alarm point setting upper limit value and alarm point setting lower limit value
of 02
8. Set alarm point setting upper limit value and alarm point setting lower limit value of
gas other than O2.
9210 |ANam point setting gas selection ‘Alarm point setting gas selection menu change gas 1. If the up / down change setting of the numerical value is OFF, change the gas.
real22-19] | meny change gas 2. When numerical up / down change setting is ON, set to ESCAPE.
a2 2.1.10] | PO change darm type Perform alarm point change alarm type change 1. If the item number is O or 1, enable 3rd alarm selection
e change processing processing 2. When the item number is 0 - 3, make it selectable up to the TWA alarm.
5311 |LAChing aUto reset setting display | Perform latching auto reset setting display 1. Create a display of the ON/OFF setting menu Corresponding (o the self-holding
red[ 1 processing automatic restoration setting.
7312 |LACHing auto reset seting end Perform lalching auto reset setting end processing T, Put tem number in ftem number,
red[ | 2. Tumon FRAM write start flag,
eaz ot | LASNNG aulo resel seting star Perform lalching auto reset setting Start processing 1. Insert alarm action in ftem number.
ealza14] | LA aulo esel seting ON/OFF | Perform laching auio feset seting ONIOFF 1. Put ONIOFF replacement processing in ftem number.
el selection processing selection processing
2315 |Aam selfmainienance auto feset | Perform alarm self-maintenance auto reset T Retur alarm action
reql 1| check processing check processing
eqlz611] | Stence lag stting process | Perform alamm sience flag setng process 1. Assign ONIOFF (o the alarm silence flag.
calz612] |/ Slence seling sar processing Perform alam sience seling star processing T, Insert alarm silence setting in ftem number.
261 | Aam sllence setiing end processing | Perform alarm silence setting end processing 1. Put item number in ftem number.
red[ | 2. Tumon FRAM write start flag,
cazo1a | Slence seling dsplay Perform alarm silence setting display processing 1. Create a display of the ON/OFF setting menu corresponding to the alarm silence setting
cqz615 |V stence seting ONOFF Perform alarm silence setting ONOFF selection 1. Put ONIOFF replacement processing in ftem number.
=l selection process process
nitial sensor fault dispiay Perform initial sensor fault display 1. Do not et the screen fiicker when sensor circuit fault, al sensors are disabled.
eqs12) 2. In the case of sensor FAIL during measurement, FAIL is displayed on the abnormal
d sensor display and FAIL SENSOR display is made at the bottom of the screen.
3. In the case of the initial time sensor FAIL, FAIL 081 is displayed.
Fault display Fault display 1. In case of battery FAIL, display FAIL BATTERY.
2. In case of RTC error, display FAIL CLOCK.
3. In case of other abnormalities, display FAIL SYSTEM.
eqs 122 4. Display numbers corresponding to each abnormality.
d 5. In the case where it does not correspond to the above, if the sensor is abnormal,

FAIL SENSOR is displayed.
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reql31:5-1] _ [Reset of faull alarm Perform reset of fault alarm 1. The ONIOFF flag is et to the fault alarm flag
req[3-1:5-2] _|Initialize gas refated abnormality flag_| Initilize gas related abnormality flag 1. Initialize sensor
nitial reset resetable alarm reset | Perform inital reset resetable alarm reset 1. Cancel the flash abnormality of the equipment status information,
1edl3-1-53] | processing processing clock backup battery fault
Resettable alarm cancellation Perform Resettable alarm cancelation processing 1. Resets flash abnormality of device status information, clock abnormaliy,
reql3-1-54] | oocessing backup battery pump flow rate
req[3-2-1-1]__|FRAM error fiag ON processing Performs FRAM error flag setling processing . Call FRAM error flag ON processing.
Range check of FRAM Perform range check of FRAM 1. It the device status is FRAM error, retum NG
(Check the effective value) (check the effective value) 2. f the device status is not FRAM abnormality, execute processes 2 {0 4 below.
3. When each sensor is valid, check the range of the alarm point and the range of
reqf3-2-1-2] the concentration calculation parameter
4. If the range check result is NG, turn on the FRAM error flag and set the range check
restit to NG.
5. Return the range check result.
T s6c Interupt processing for self | Perform 1 sec interrupt processing for self diagnosis 1. Add 24 hour counting timer
req3-2-1-3]  |diagnosis 2. Ifthe 24-hour count fimer has passed 24 hours, iniialize the timer and tum on
the selfdiagnosis flag for 24 hours
Sel-diagnosis treatment after Perform sell-diagnosis processing after 24 hours T When the2&-hour e dagnsis 12 = ON. prom the Bl processes 210 1.
24 hours 2. Tunolt self-diagnosis flag for 24 hou
3. Call ROM check start processing
4. Call the SUM calculation sart process o the sensor MCU.
5. Perform "RAM check start processing”
req(3-2-1-4] 6. If FRAM updating is not underway, the following processes 7 to 10 are executed
7 Call the RAM check process of the nonvolatile record setting part every 24 hours.
8. When the RAM check result is OK, the RAM abnormality flag OFF process is called.
9. When the RAM check rest is NG, the RAM abnormality flag ON process is called.
10. Call FRAM update flag ON processing.
FRAM abnormality flag ON Performs FRAM error flag setting processing 1. When the ON/OFF setting flag is OFF, the FRAM error flag is tumed off.
reqf3-2-1-5]  |processing 2. When the ON/OFF setiing flag is ON, the FRAM error flag is set ON and the error code
process is called.
RAM abrormaiity flag ON Performs RAM flag setting processing . When the ON/OFF setting flag is OFF the RAM abnormaity flag is tumed off
req[3-2-1-6]  |processing 2. When the ON/OFF setting flag is ON, the RAM abnormality flag is turned on and
the error code process is called.
TSt alarm point range check Perform 1st alarm point range check T.17 15t alarm point is OFF concentration, OK is retuned.
2. Call the range check processing with the lower limit as the minimum value of
req(3-2-1-7] the alarm point and the upper limit as the 2nd alarm point.
3. In the case of oxygen, call the range check process with the lower limit set as
the 2nd alarm point and the upper limit as the L warning maximum value.
2nd alarm point range check Perform 2nd alarm point range check . When the 2nd alarm point is OFF concentration, OK is returned.
2. Call the range check processing with the lower limit as the 1st alarm point and
req[3-2-1-8] the upper limit as the 3rd alarm point.
3. In the case of oxygen, call the range check processing with the lower limit as
the L warning minimum value and the upper limit as the 1st alarm point
3rd alarm point range check Perform 3rd alarm point range check 1,17 the 3rd alarm point is OFF concentration, OK is retumed.
2. Call the range check processing with the lower limit set as the 2nd alarm point and
req(3-2-1-9] the upper limit as the alarm point maximum value.

3. In the case of oxygen, call the range check processing with the lower limit as
the H alarm minimum value and the upper limit as the H alarm maximum value.

req(3-2-1-10]

Range check (alarm point)

Perform a range check (alarm point)

1. Call 1st, 2nd, 3rd, STEL, TWA range check processing of the specified gas number.
2. Return the range check result.

req(3-2-1-11]

Range check
(concentration calculation parameter)

Perform a range check
(concentration calculation parameter)

1. Call full-scale, digit, zero coefficient, span coefficient range check processing of
the specified gas number.
2. Return the range check result.

req[3-2-1-12]

Digit range check

Perform digit range check

1.NG is returned if the digit does not match the gas default value.

req(3-2-1-13]

Range check (FLOAT)

Perform a range check (FLOAT)

1. I the check value is larger than the check value upper limit or less than the check value
lower limit, NG is returned.

req[3-2-1-14]

Full scale range check

Perform full scale range check

1. NG is returned if the full scale value does not match the gas default value.

req(3-2-1-15]

Range check (U_LNG)

Perform a range check (U_LNG)

1. I the check value is larger than the check value upper limit or less than the check value
lower limit, NG is returned.

req[3-2-1-16]

Span coefficient range check

Perform span coefficient range check

1. The range is checked with the lower limit value as
the span coefficient minimum value and the upper limit value as the span coefficient
maximum value,

req(3-2-1-17)

STEL alarm point range check

STEL Alarm point Perform range check

1. When the STEL alarm point is OFF concentration, OK is returned.
2. Call the range check processing with the lower limit as the STEL alarm minimum value
and the upper limit as the STEL alarm point maximum value.

req[3-2-1-18]

TWA alarm point range check

Perform TWA alarm point range check

1. When the TWA alarm point is OFF concentration, OK is returned.
2. Call the range check processing with the lower limit as the TWA alarm minimum value
and the upper limit as the TWA alarm point maximum value.

Zero coefficient range check

Perform zero coefficient range check

1. Check the range with the lower fimit value as
the zero coefficient minimum value and the upper limit value as the zero coefficient
maximum value.

RAM error flag ON processing

Performs RAM error flag setting processing

- When the check result is OK, the RAM abnormality flag is turned off.

1.
reqf3-2-1-20] 2. If the check result is NG, turn on the RAM error flag.
RAM check process at startup Perform RAM check processing at startup 1. Initialize the OUTPUT value with success
2. Intialize the RAM check phase flag
3. Initialize the RAM check retry counter
4. Call the RAM check start process
5. Perform the following processes 6 to 7 for the number of times that the used RAM area
req(3-2-1-21] can be checked 3 times or more.
6. Call the RAM check process
7. If the result of the RAM check process is success or failure, exit the loop process of
process 5.
8. If the resull of the RAM check process is unsuccessful, the OUTPUT value will be
unsuccessful.
ROM check end confirmation Perform ROM check end confirmation processing 1. Returns OFF if the ROM check phase has ended.
real3-2-1-22] | rocessing 2. Return on if the ROM check phase is not finished.
'ROM check processing Perform ROM check processing 1. If the ROM check phase is not OFF, the following processes 2 to 6 are executed,
2. When the ROM check phase is finished, the SUM values are compared
In case of SUM mismatch, turn on the ROM error bit.
req[3-2-1-23] 3. If the ROM check phase is not finished, carry out the following.
4. ROM check When the SUM area phase is started, initialize the SUM value.
5. Calculate the SUM value for the area and add ROM check SUM area phase.
6. ROM check When the SUM area phase ends, the ROM check phase is finished.
ROM check process at startup Perform ROM check process at startup 1. Call ROM check start processing.
reql3-2-1-24] 2. Perform ROM check for each ROM area.
ROM check start processing Perform ROM check start processing 1. Initialize the ROM check phase
reqf3-2-1-25] 2. ROM check Initialize SUM area phase.
RAM check processing at startup Perform RAM check processing al startup 1. Initialize the OUTPUT value with success
2. Stop the RAM parity error function
3. Call the RAM check start process
4. Perform the following processes 5 to 6 for the number of times that the used RAM area
req(3-2-1-26] can be checked 3 times or more.
5. Call the RAM check process
6. If the result of the RAM check process is success or failure, exit the loop process of
process 4.
7. If the result of the RAM check process fails, the OUTPUT value fails.
Patial calculation processing Perform partal calculation processing of ROMSUM 1. The SUM value from the start address (o the end address 1s added (0
req[3-2-1-27] of ROMSUM the base SUM value.

Retumn base SUM value.

ROMSUM processing

Perform ROMSUM processing

Retumns the SUM calculation result of ROM.

SUM check in progress flag

‘Acquire SUM check in progress flag

Return ROM check phase.

req(3-2-1-30]

'ROM check processing

Perform ROM check processing

When the ROM check phase is started, the SUM value is initialized.

If the ROM check phase is not finished, carry out the following.

Compute the SUM value and set the ROM check phase to the next phase.
When the ROM check phase is completed, the SUM values are compared.
In case of a match, OK is returned.

In case of mismatch, return NG.

Returns 2 if the ROM check phase is not the end.

req[3-2-1-31]

'SUM check in progress flag start
processing

Perform the SUM check in progress flag start
processing

REEEERL EER

Set ROM check phase to start.

req[3-2-1-32]

FAIL check processing

Perform FAIL check processing

Perform the following processing 2 to 6 corresponding to the confirmation type.
If device status is abnormal or sensor abnormality, ON is return

If the equipment status is battery abnormality, return on.

If the equipment status is a system fault, return on.

If the device status is a resettable alarm, return on

oawN e

Backup battery abnormality flag
setting processing

Perform backup battery error flag Setting processing

=

When the ON/OFF setting flag is OFF, the backup battery abnormaiity flag s
turned off.

than 60 seconds

req[3-2-2-1] 2. When the ON/OFF setting flag is ON, the backup battery abnormality flag is turned on
and the error code process is called
CLOCK error flag setting Perform CLOCK error flag setting processing 1. When the ON/OFF setting flag is OFF, the CLOCK abnormality flag is turned of.
req3-2-2-2] | processing 2. When the ON/OFF setting flag is ON, the CLOCK abnormality flag is set ON and
the error code substitution process is called
Check date and time Check date and time (check unlikely calendar value) 1. If the year is over 2099 years it wil return an error
(check unlikely calendar value) 2. Ifthe month is not 1 to 12. it will return an error.
3. Ifthe day is anything other than 1 to 31. it will return an error.
req[3-2:2:3] 4. Ifthe hour is 24 or more, it returns an error.
5. If minutes are non-0 to 59. it returns an error.
6. If seconds are non-0 to 59. an error is returned.
Confirm whether it is a leap year Confirm whether it is a leap year 1. If the specified year is a leap year, OK is returned.
req[3-2-2-4] (Year divisible by 4 and divisible by 100, year divisible by 4 - 100 - 400)
‘Acquire two date and ime of RTC | Get two RTC dates and times and check if the error is 1. Convert each datetime data to seconds.
req[3-2-2-5]  |and check whether the error is less  [less than 60 seconds 2. If the difference between the date and time data is less than 60 seconds, OK is retured.

w

If the difference between the date and time data is 60 seconds or more, NG is returned.
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Circuit voltage error flag ON
processing

Perform circuit voltage error flag ON processing

=

~When the ON/OFF flag is OFF, the circuit voltage error flag is turned off.

req[3-2-3-1] 2. When the ON/OFF flag is ON, the circuit voltage erfor flag is turned on and
the error code process is called.
Processing every 250msec for Circull_| Processing every 250msec for circu reference 1. Get the circuit voltage error flag.
req[3-232] |reference voltage contr voltage control 2. If the circuit voltage error flag is abnormal, set the circuit voltage error.
HCV voltage diagnosis invalid flag | Perform HCV voltage diagnosis invalid flag 1. Assign the initial value to the HCV voltage diagnosis invalid flag.
req[3-2-3-3] initialization processing initialization processing
HCV voltage diagnosis invalid flag | Perform HCV voltage diagnosis invalid flag setting 1. Assign invalid to the HCV voltage diagnosis invalid flag.
req[3-234] |[setting processing processing
Circuit voltage diagnosis processing | Perform circuit voltage diagnosis processing 1. Perform the following processing when the 24bitA/D initial AD acquisition flag is OFF.
2. Get the A/D value of each circuit voltage (SV, MV, ECV1, ECV2, ECV3, HCV, PZF).
req(3-2-35] 3. If each circuit voltage (SV, MV, ECVL, ECV2, ECV3, HCV, PZF) is out of the threshold
range, set an abnormal flag. However, if the HCV voltage diagnosis invalid flag s valid, the
voltage diagnosis s not performed.
Circuit voltage error setting processing | Perform circuit voltage error setting processing 1. Set the circuit voltage error flag.
req[3-2-3-6]
Check thermistor fault every 1 sec Perform thermistor fault check every 1 sec 1. When the temperature sensor of the sensor MCU is in error, turn on the thermistor
req[3-2-4-1]
abnormality flag.
Sensor circui fault flag ON Perform sensor circuit error flag setting processing 1. When the ON/OFF setting flag is OFF. the sensor circuit abnormality flag s turned off
req[3-2-4-2]  |processing 2. When the ON/OFF setting flag is ON, the sensor circuit abnormality flag is turned on
and the error code process is called
Thermistor abnormality flag ON Perform a thermistor error flag setting process L. When the ONIOFF setting flag is OFF, the thermistor erfor flag is turned off.
req[3-2-4-3] | processing 2. When the ON/OFF setting flag is ON, the thermistor abnormality fiag is turned on
and the error code process is called
req[3-2-4-4] of sensor MCU status flag | Acquire sensor MCU status flag 1. Return sensor MCU status flag.
[Error check processing of temperature [ Perform error check processing of temperature 1. RL78 If the temperature sensor A/D value is out of the threshold, return NG.
3-2-4-5]
1edl3-2-48]  Jsensor of RL78 sensor of RL78
2246 E i Perform sensor self-d 1. Tumnon self-diagnosis permission flag.
reaf3-2-4-6] | ermission processing of RL78 permission processing of RL78
251 | Sensor fault check every T sec Perform sensor fault check every 1 sec 1. When the flammable sensor is valid or the flammable sensor is broken,
redfs-2:5-] subsitute the erfor code of the sensor FAIL.
Substitution of calibration system | Perform substitution of calibration system erfor flag 1. For each case of fault contents AIR calibration, SPAN calibration, BUMP,
error flag the following processing is perform
3252 2. When the ONIOFF flag is OFF, the calibration abormality flag is turned off,
reqf3-2:5-2] 3. When the ON/OFF flag is ON, execute the following
4. f the sensor is valid and there is no sensor trouble, carry out the following.
5. Turnon the calibration abnormality flag and call the fault detail code substitution process.
Substitution of sensor fault flag Substitute the sensor fault flag . If the sensor is valid and there is no sensor trouble, carry out the following.
3253 2. During measurement, during DISP mode, sensor erfor is set as sensor status.
req[s-2:5-3] 3. Otherwise, set the initial sensor error to the sensor status.
4. Call error code processing,
2254 |Flammable sensor selfdiagnosis Perform flammable sensor self-diagnosis permission 1. Tumon flammable sensor self-diagnosis permission flag.
red(3-2-5-4] processing processing
Flammable sensor disconnection | Perform flammable sensor disconnection detection 1. When the flammable sensor sefr-diagnosis permission flag is ON, the following processes
detection 2 to 3 are executed.
3255 2. When the flammable sensor A/D value is above the check threshold, OK is returned.
req(3-2-5-5] 3. When the flammable sensor A/D value is less than or equal to the check threshold value,
NG is returned.
4. Retumns sensor disconnection detection resuit
Sensor FAIL confirmation processing | Perform sensor FAIL confirmation processing 1. Perform the following for all sensors.
req[3-2-5-6] 2. If the sensor is valid, carry out the following
3. Returns ON if sensor status is not initial abnormality and sensor error.
"All sensors Initial sensor abnormality | Perform all sensors Initial sensor abnormality . Perform the following for all sensors.
req(3-2-5-7] processing confirmation processing 2. If the sensor is valid and the sensor status is not initial abnormality, it returs ON.
3. If the device status is abnormal on the sensor circuit, return off.
nitial sensor abnormality Perform initial sensor abnormality confirmation 1. When the equipment stalus is abnormal sensor Gircuit, ON is returned.
req[3-2-5-8] | confirmation processing processing 2. If the sensor s valid for all sensors and the sensor status s inital fault, it returns ON.
22.64) | Acauisiion processing of EC Perform acquisition processing of EC connection 1. Return EC connection checking flag,
1eal3-26-11 | onnection check in progress flag check in progress flag
2262 |optaning the diflerence AD of ‘Obtaining the difference A/D of 1. Retun the difference A/D value.
1ed32-6-21 | Ec connection check EC connection check
Every 10 msec processing of EC Perform every 10 msec processing of EC connection 1. When the EC connection check middie flag is active, the EC connection checking flag
connection check check is added
2. When the EC connection checking flag is the last, the EC connection checking flag is
3269 turned off and the EC connection check calculation enabling flag s turned on.
req(3-2:6-3] 3. When EC connection checking flag starts pulse operation, call EC connection checking
port ON processing.
4. If the concentration calculation buffer update halt count is non-0, the concentration
calculation buffer update stop count is subtracted.
'AtUEC connection check, ‘Acquire at the EC connection check, the A/ID 1. If the concentration calculation buffer update stop count is non-0 and the sensor check
req[3-2-6-4] AID acquisition processing stop flag  |acquisition processing stop flag for concentration target channel, stop ON is returned.
for concentration calculation calculation is acquire
A/D acquisition processing of EC | Perform AJD acquisition processing of EC connection 1. When the EC connection check midde flag is active, the A/D value is substituted into
connection check check the EC connection check buffer.
req[3-2-6-5]
Start processing of EC connection | Perform start processing of H2S/CO of EC 1. When the EC connection check middle flag is OFF, execute the following according to
check (H2S/CO) connection checl the H2S/CO flag,
req[3-2-6-6] 2. Call the A/D buffer clear processing of EC connection check
3. Set buffer update update stop count for concentration calculation.
4. Tumon the EC connection checking flag.
Differential A/D calculation Difference A/D calculation processing of EC 1. When the EC connection check calculation permission flag is ON, execute the following.
reqla26.7) |Processing of EC connection check | connection check is performed 2. Call the 2. 24 bit AIDmV conversion processing and calculate the EC connection check
ed AID difference value.
3. Tun EC connection check calculation enable flag OFF.
3268 |CIea (e AID buffer for EC Clear the A/D buffer for EC connection check 1. Clear EC connection check buffer of target sensor/
redl3-2:6-8] | connection check
rcafo-2.6.9] | ONOFF of EC connection check port | Tur ONIOFF the port of EC connection chieck 1. Set the ON/OFF flag to the connection check port of the target sensor
|EC connection check RAM data Perform EC connection check RAM data 1. Initialize all RAM used for connection check
req[3-2-6-10] [ oo ! " a
processing
PGA fixation flag of EC connection | Acquire PGA fixation flag of EC connection 1. Confirm channel.
check AID check AID 2. For flammables, turn off the fi
3. For oxygen, if the connection check flag = ON and if the const flag = ON for fixation flag,

req[3-2-6-11]

turn on the fi
For other gases, if the connection check flag = ON and if the const flag = ON for fixation
fiag, turn on the flag.

»

reql3-2-6-12) | EC IMial sensor check start processing Perform EC iniil sensor check start process 1. Set EC sensor check retry count.
2. Call EC sensor check start processing.
10 msec interruption processing Perform 10 msec interruption processing of EC 1. If the sensor check start count is non-0, the sensor check start count is subtracted.
of EC connection check connection check 2. When the sensor check start count is 0, the sensor check start process is called.
3. EC sensor check A/D comparison start timing If the count is non-0, execute
the following
4. EC sensor check A/D comparison start timing When the count s 1. it calls
req[3-2-6-13] the A/D check processing of the sensor.

If the A/D check result is an error, subtract the retry count.

When the retry count is 0, the EC sensor check result is made abnormal

When the retry count is other than 0, the EC sensor check start start timing count is
set 1o 0.

EC sensor check A/D comparison start timing count

oo

®

req[3-2-6-14]

1 sec interruption processing of
EC connection check

Perform 1 sec interruption processing of EC
connection check

=

~ If the EC sensor check start timing count is non-0, the EC sensor check start timing
count is subtracted.

When EC sensor check start timing count is 0 and gas alarm is not i progress,

EC sensor check start process is call

~

3. When the EC sensor check retry count s 0, EC sensor check retry count s set
4. Set EC sensor check start timing count.
req[3-2-6-15] | EC sensor check start process al starti Perform EC sensor check start processing at startup 1. Set the sensor check start count.
EC sensor check A/D confirmation | Perform EC sensor check AD confirmation 1. If the target sensor is valid and the sensor is not abnormal, carry out the following.
cas 2616 |POPeSSNG processing 2. Ifthe sensor output s lower than the threshold, return error flag.
EC sensor check start processing | Perform EC sensor check start process. 1. Set check start flag of EC sensar.
req(3-2-6-17] 2. Check EC sensor Set AID start timing count.
eqlo 2618 | EC sensor check abnomality PerformEC sensor check abnormalty subsitution . When the sensor s valid for the sensor error sensor, set the trouble code of each sensor.
substitution process processing
req[3-2-6-19] | Acquire EC connection check start flag| Acquire EC connection check start flag 1. Returns the EC connection check start flag according to the gas type flag
EC connection check start flag Perform EC connection check start flag setting 1. The check start flag is set to the EC connection check start flag corresponding (o
1edl3-2:6-20] | seting processing processing the gas type flag.
Battery voltage abnormaiity flag Perform battery voltage abnormaiity flag setting . When the ON/OFF flag is OFF, the battery voltage abnormaiity flag is turned ot
req3-2-7-1]  |ON processing processing 2. When the ON/OFF flag is ON, the battery voltage abnormality flag is turned on and
the error code substitution process is called
Low flow rate flag ON processing | Perform low flow rate flag setting processing 1. When the ON/OFF flag is OFF, the low flow rate lag is turmed off.
req[3-2-9-1] 2. When the ON/OFF flag is ON, the low flow rate flag is turned on and
the error code process is called.
Pump error flag ON processing Perform pump error flag setting processing 1. When the ON/OFF flag is OFF, the pump error flag is turned off
req[3-2-10-1] 2. When the ON/OFF flag is ON, the pump error flag is turned on and
the error code substitution process is called
req4-1-1-1]__|BUMP result ion acquisition | Acquire BUMP result 1 Return BUMP result
‘Acquisition process of SDM serial | Perform acquisition process of SDM serial used for 1. Create character data corresponding to SDM serial number.
redl4-1-121 sed for BUMP BUMP
qia113 | SeLInG processing of SOV sera Perform selting process of SOM serial used for BUMP 1. Create character data corresponding to SDM serial number.

used for BUMP
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BUMP alarm necessary judgment
processing

Determine whether BUMP alarm is necessary

=

~When the bumpable gas is used and the BUMP test is necessary, the judgment
result is turned on.

req[4-1-1-4] 2. When bumpable gas is used and span calibration is necessary,
tum the judgment result ON
3. Returns the judgment result,
Confirm whether BUMP gas setting | Confirm whether BUMP gas setting can be selected 1. Retum gas or confirmalion process that can be displayed.
real4-1-1-5] | o be selected (for ZIPC)
BUMP test result deend Perform BUMP test result deend processing 1. When itis a gas that can be BUMPed, a BUMP test OK / NG deend process is
P performed.
2. Record the result of BUMP execution.
3. Record BUMP of logger function,
BUMP test time end confirmation Confirm whether BUMP test time is over 1. If the bump test count timer is not 0, turn on the result.
req[d-1-1-7] | processing 2. When the bump test count timer is 0, turn off the result.
3. Return results.
BUMP test gas concentration display | Perform BUMP test gas concentration display 1. In case of the ESCAPE display, "ESCAPE" is displayed.
processing processing 2. If itis one of the AUTO calibration groups, character data corresponding to the AUTO
reqf4-1-1-6] calibration group is created.
BUMP result display processing Perform BUMP result display processing 1. Create character data corresponding to BUMP result
req(4-1-1-9]

req(4-1-1-10]

BUMP test in progress display
processing

Perform BUMP test in progress display processing

Create character data corresponding to BUMP test.
Convert the corresponding numerical value to character data during BUMP test.
. Flash the time.

B

req[4-1-1-11]

BUMP gas setting selected Group
acquisition processing

Perform acquisition processing of BUMP gas setting
selected group

Retum item number.

req[4-1-1-12]

BUMP test time acquisition processing|

‘Acquire the BUMP test time

Calculate bump test count timer from bump time seconds.

req[4-1-1-13]

BUMP test start processing

Perform BUMP test start processing

i the gas setting is valid and the group being selected is the same as the group selected,
turn the result on.

Break when the result is ON.

Set item number.

Turnoff up / down numerical value setting.

Set BUMP result concentration to OFF concentration.

req[4-1-1-14]

BUMP gas setting selection processing

Perform BUMP gas setting selection processing

EEEEE

Ifthe up / down numeric value change setting is OFF and not the ESCAPE display,
select the group.

If there is a setting gas in the group, set the BUMP gas.

. When numerical up / down change setting is ON, set it to ESCAPE.

B

req[4-1-1-15]

BUMP gas setting selection next item
selection processing

Perform BUMP gas setting selection next item
selection processing

=

~ Ifthe BUMP gas setting selection is not the ESCAPE display,
select the group.
. If there i a setting gas in the group, set the BUMP gas.

~

req(4-1-1-16]

BUMP result display selection
processing

Perform BUMP result display selection processing

r

When BUMP calibration is necessary and BUMP calibration is ON, the flag is turned on.
. When BUMP calibration is necessary and BUMP calibration is OFF,
the flag is tuned off.

~

req[4-1-1-17]

[BUMP test Executable gas or
confirmation processing

BUMP test Performs confirmation processing for gas
that can be executed

When all of the following conditions 2 to 5 are satisfied, the execution result is set to ON.
Gas setting is valid.

Calibration concentration is ON.

The sensor is normal.

The selected group matches the set group.

Return execution result.

req(4-1-1-18]

BUMP test OK/NG deend
processing

Perform BUMP test OK / NG deend

In the case of 02, the following processes 2 to 4 are performed.

Calculate the difference in calibration concentration from 20. 9.

Calculate acceptable concentration,

Substitute the calibration concentration.

When the concentration value is lower than the allowable upper limit value,

the concentration value is positive, and the concentration is positive and equal

to or higher than the allowable lower limit value, OK is returned.

. If the concentration value is higher than the allowable upper limit value and
the concentrationvalue is more than the allowable lower limit value and
the concentration is negative, OK is returned

. In the case of not being oxygen, calculate the allowable concentration and
substitute the calibration concentration.

. When the concentration value is lower than the allowable upper limit value,
the concentration value is positive, and the concentration is positive and equal
to or higher than the allowable lower limit value, OK is returned

. If the concentration value is higher than the allowable upper limit value and

the concentrationvalue is more than the allowable lower limit value and

the is negative, OK is returned

orwprlooseNE

>

)

3

©

BUMP execution result record
processing

Perform Perform recording processing of BUMP
execution result

=

~BUMP result concentration, BUMP result minus flag, BUMP result over flag,
BUMP result minus over flag are acquired.

2. When the BUMP is successful, the following processes 3 to 7 are executed.
3. Substitute current time.
req[4-1-1-19] 4. Subsfitute concentration at BUMP execution.
5. Tumolff the BUMP fault flag.
6. Acqire the SDM serial used for BUMP.
7. Tumon FRAM write star flag.
8. If BUMP fails, set the BUMP fault flag to ON.
[BUNP flammable fimit display BUMP Determine whether flammable restriction L. When all of the following conditions 2 {0 6 are satisfied, the judgment resul s tumed on
necessity judgment processing indication is necessary 2. Itis a gas that can be bumped.
3. Calibration ON/OFF setting aiter bump faultis ON.
reqf4-1-2-1] 4. Bump calibration is successful.
5. The combustible gas setting is CH4 or i-C4H10,
6. In flammable limit.
7. Returns the judgment result.
[BUMP calibration processing for Perform BUMP calibration processing for L. When all of the following conditions 2-4 are satisfied, the judgment of the BUMP test
communication communication and the result of the BUMP execution are recorded.
2. Gas setting is valid
reql4-1-2:2] 3. Calibration concentration is ON.
4. The sensor is normal.
5. Record BUMP of logger function.
Confirm necessity of BUM calibration | Confirm necessity of BUMP calibration 1. When the bumpable gas is sed, if the BUMP test s necessary, turn on the confirmation
reql4-1-2-3] result
2. Return the result.
[BUMP calibration setting Confirm processing of BUMP calibration presence / . When the calibration ON/OFF setting after the bump fault s ON, the confirmation result
confirmation processing absence setting i turned on.
reql4-1-2-4] 2. When the calibration ON/OFF setting after bump fault is OFF, tun off the confirmation
result.
3. Return the result.
BUMP calibration time end Perform BUMP calibration time end confirmation 1. When the bump calibration count timer is not 0, turn on the confirmation resuit.
reql4-1-2:5] | confirmation processing processing 2. When the bump calibration count timer is 0, turn off the confirmation result
3. Return the result.
w125 | PUMP calbration execuion display | Perform BUMP caliration exeoiion dispiay 1. Create character data corresponding o BUMP proofreading execuion
redl4-1-28] | processing processing
reqld-1-2-7]__| BUMP calibration start processing_| Perform BUMP calibration start processing 1. Start BUMP calibration.
4128 | BUMP calbration tme acquisiton | Acauire the BUVIP caliration fime 1. Calculate the bump calibration Gount tmer from calibration time seconds ater bump
reql4-1-2-8] | orocessing fault and bump time seconds.
BUNIP calibration result recording | Perform BUNP calibration result recording processing 1. The gas number is added (o the address of the current gas data.
processing 2. Acqire results 3 10 6 below.
129 3. BUMP result concentration.
reql4-1-2:9] 4. BUMP result minus flag.
5. BUMP result over flag.
6. BUMP result minus over flag.
BUMPICAL success confirmation | Perform BUMPICAL success confirmation process 1. A failure flag is set when a bumpable gas and a BUMP failed gas fails calibration. The
process after BUMP after BUMP failure flag is also set when calibration after BUMP failure is OFF.
req[4-1-2-10]

req[4-1-2-11]

Initial possible confirmation
processing after BUMP/CAL success

Perform initial possible confirmation processing after
BUMPICAL success

1. Assign OK to the initial possible flag!
2. If the following conditions are met, NG is substituted for the initial possible flag.

Gas setting is ON, calibration concentration is other than OFF and cylinder setting is other
than A
3. If the result of 2. is not NG, if the initial setting after successful bump or the initial setting
after successful calibration is OFF, substitute NG for the initial possible flag.

req[4-1-2-12]

BUMP calibration execution start
processing

Perform BUMP calibration execution start processing

=

Tumoff AUTO calibration in progress flag.

When the following conditions 3 to 4 are satisfied, the AUTO calibration end flag is
set to ON.

The proof group matches the argument specification.

BUMP test failed

Set the AUTO calibration concentration value.

Set the SDM serial used for AUTO calibration.

~

BUMP condition BUMP calibration

BUMP condition Display processing of BUMP

HEEES

Create ON/OFF setting menu display.

real4-1-31] | ONJOFF setting display processing | calibration ON/OFF setting is performed
4-1-3-2] BUMP condition BUMP calibration BUMP condition Performs ending processing of 1. Enter item number into BUMP condition BUMP calibration ON / OFF setting.
reql 1 | ONJOFF setting end processing BUMP calibration ON/OFF setting 2. Turnon FRAM wiite start flag
4-1.3.3) BUMP condition BUMP calibration BUMP condition Start processing of BUMP 1. BUMP condition BUMP calibration ON/OFF setting in item number.
real4-1-3-3] | ON/OFF setting start processing calibration ON/OFF setting
BUMP condition BUMP calibration BUMP condition BUMP calibration ON/OFF setting 1. Put ON/OFF replacement processing in item number.
req[4-1-3-4] | ON/OFF setting display item selection | Display item selection process
BUMP condition BUMP calibration | BUMP condition Display process of setting BUMP 1. BUMP condition Create character data corresponding to BUMP calibration time setting.
time setting display processing calibration time 2. BUMP condition Convert BUMP calibration time setting numerical value to
req[d-1-4-1]
character data.
BUMP condition BUMP threshold Display processing of BUMP condition BUMP 1. BUMP condition Creates character data corresponding to BUMP threshold setting,
reqid-1-4-2] |setting display processing threshold setting is performed 2. BUMP condition Convert BUMP threshold value setting to character data.
BUMP condition BUMP time setting Display process of BUMP condition BUMP time 1. BUMP condition Creates character data corresponding to BUMP time setting.
req[4-1-4-3] | display processing setting 2. BUMP condition Convert BUMP time setting numerical value to character data.
4-1-4-4) BUMP condition BUMP calibration BUMP condition Performs BUMP calibration time: 1. Put bump tolerance in item number.
reql4-1-4-4]  |jine setting end processing setting end processing 2. Turon FRAM write start flag.
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start processing

Turnoff up / down numerical value setting.

req(4-1-4-10]

BUMP condition BUMP time setting
start processing

Start processing of BUMP condition BUMP time
setting

Put bump time seconds in item number.
Turnoff up / down numerical value setting.

BUMP condition BUMP threshold | BUMP condition Performs ending process of BUMP 1. Insert calibration time seconds after bump fault into ftem number.
1eql4-1-4-5] | eting end processing threshold setting 2. Turnon FRAM write start flag.
BUMP condition BUMP fime seting | BUMP condition Performs end processing of BUMP . Put bump time seconds in ftem number.
reql4-1-4-6] | o0 processing time setting 2. Turmon FRAM write start flag.
BUMP condition BUMP callbration | BUMP condition Start processing of setting BUMP 1. Insert calibration time seconds after bump fault into ftem number.
1eal4-1-4-71  |iime setting start processing calibration time 2. Turnoff up / down numerical value setting.
BUMP condition BUMP threshold | BUMP condition Start processing of BUMP threshold . Put bump tolerance in ftem number.
reql4-1-4-8] | eting start processing setting 2. Turmoff up / down numerical value Setting.
BUMP condition setting mode menu | Start processing of the BUMP condition setting mode 1. Initialize item number.
reql4-1-4-9] bl 5
T
2
T

req(4-1-4-11]

BUMP condition BUMP calibration
time setting display item selection

BUMP condition BUMP calibration time setting
display item selection process

When BUMP calibration time settable value matches item number, put BUMP
calibration time settable value in item number in item number.

[BUMP condition BUMP threshold | BUMP condition BUMP threshold setting display 1. 1 the BUMP threshold setting possible value matches the item number,
req[4-1-4-12] | setting display item selection item selection processing is performed put the BUMP threshold setting possible value in the item number in the item number.
processing
BUMP condition setting mode menu | Perform item selection processing of BUMP condiion T, Insert numerical increase / decrease processing into BUMP condition setfing mode
reql4-1-4-13]  ljiom selection processing setting mode menu menu item.
BUMP condition BUMP time seting | BUMP condition BUMP fime seting Display ftem 1. Ifthe BUMP time seftable value matches the item number, put the BUMP time setiable

req(4-1-4-14]

display item selection processing

selection process

value in the item number in the item number.

41415 |BUMP condiion setting mode menu | Display processing of the BUMP condition setting 1 BUMP condition setting mode Create character data corresponding to the menu.
reql4-1-4-15] | gigpiay processing mode menu is performed
req[4-1-5-1] __|BUMP error flag OFF, turn off the BUMP error flag 1. Substitute the calibration system error flag.
"Alarm test ON/OFF confirmation Perform alarm test ONJOFF check process of SDMor L. 1f SDM alarm test count is 0, it returns OFF
req(4-2-1-1] of SDMor facility 2. If the SDM alarm test count is not 0, return the SDM alarm test type.
facility
reqia-2-1-2] Alarm test reset Perform alarm test reset 1. Set alarm point display on SDM alarm test type.
"Alarm test ONIOFF processing of | Perform alarm test ON/OFF processing of SDM or 1. Control ON/OFF setting of buzzer
SDM or manufacturing facility manufacturing facilty 2. Control ON/OFF setting of vibration motor.
3. Control ON/OFF setting of LED.
reql4-2-13] 4. When the buzzer ON/OFF setting flag, the vibration motor ON/OFF setting flag,
d and the LED ON/OFF setting flag are all OFF, the SDM alarm test count is set to 0.
5. When at least one of the buzzer ON/OFF setting flag, the vibration motor ON/OFF .
setting flag, and the LED ON/OFF setting flag is ON, the maximun time of SOM alarm
test count is placed in SDM alarm test count. .
calé21a) |/ PO dsplay alam warning | Stop processing of i anmouncement 1. When the ONIOFF setting flag is OFF, the alarm is stopped.

stop processing

~

. When the ON/OFF setting flag is OFF, an alarm is issued.

ONIOFF acquisition processing of | Acquire ONJOFF setting of gas test flag 1. Returns the flag as to whether it is transitioning to the gas test mode:
gas test flag
ONJ/OFF processing of gas test flag | Perform ON/OFF processing of gas test flag 1. Place the ON/OFF setting flag in the flag as to whether it is shifting to

the gas test mode.

Carry out air calibration Carry out air calibration T Set the time buffer
2. When the port is the corresponding channel, confirm the operation system event.
reqi5112) |AIR calibration concenrafion Perform Perform AIR calibration concentration 1. Create a concentration display for maintenance.
disolav processing disolav processing 2. Create displav characters for AIR calibration.
a1 | calibation success dispiay Perform AIR calibration success display processing "L Create character data {0 successtal AIR
cql51.14) | AIR caibration HOLD AIR display | Perform AIR caliration HOLD AIR dispiay 1. Create character data corresponding to AIR calibration HOLD AIR.

processing

req(5-1-1-5]

AR calibration RELEASE display

Perform AIR calibration RELEASE display processing

~ Create character data corresponding to AIR calibration RELEASE.
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req(5-1-1-6]

EC sensor AIR calibration processing

Perform EC sensor AIR calibration processing

N

.~ Acquire the A/D value of the sensor.
. Correct the temperature at zero point and change to the reference temperature.

@

15

When the output of the current sensor is within the AIR threshold value,
the following processes 4 to 7 are executed.

Set current sensor output to AIR value.

Acquire temperature data at zero point calibration.

Reset zero tracking of EC sensor.

Tumon FRAM write start flag.

Make the calibration result OK.

Turmoff zero tracking.

. Return calibration result.

req(5-1-1-7)

Hydrogen cancellation carbon
monoxide AIR calibration process

Perform hydrogen cancellation carbon monoxide
AIR calibration processing

=

B EEERE R

H2 Cancel Acquire the A/D value of CO and H2S.
Correct the temperature at zero point.

. If it is within the threshold of AIR calibration, carry out AIR calibration of

Hzcancellation CO.

. Return calibration result.

req(5-1-1-8]

Oxygen AIR calibration processing

Perform oxygen AIR calibration processing

N

Set the address to O2.

. Calculate the span temperature compensation temperature coefficient of the current

@

temperature.
When the current sensor output is within the AIR threshold value, AIR calibration of 02
is performed.

Turmoff zero tracking.

Return calibration result.

req[5-1-1-9]

Flammable AIR calibration
processing

Perform flammable AIR calibration processing

wn o

=

Set the address to NC.

Calculate the NC zero point temperature compensation coefficient.

If the output of the current sensor is within the AIR threshold, AIR calibration of
flammable gas is performe

Return calibration result.

req(5-1-1-10]

'AIR error flag OFF processing

Perform AIR error flag OFF processing

=

—Turnoff the AIR calibration abnormality flag.

req(5-1-1-11]

'AIR calibration processing

Perform AIR callbration processing

=

~

)

~When the AIR calibration executing flag is ON, AIR calibration of flammable gas,

02, H2S, CO, CO2 is performed.

. When the AIR calibration retry flag is OFF and the delay counter for ending the AIR
d

calibration is 0, the AIR calibration of the log function is recorde

. Tumoff the AIR calibration executing flag.
. When the AIR calibration end delay counter is not 0, the AIR calibration end delay

counter is counted down.

req(5-1-1-12]

AIR calibration execution start flag
acquisition processing

"Acquire the AIR calibration execution start flag

" Returns the AIR calibration executing flag.

req[5-1-1-13]

AIR calibration execution start
processing

Perform AIR calibration execution start processing

I the gas setting is valid and the initial sensor disconnection and sensor disconnection

]

have not occurred, tum on the AIR calibration retry flag.
Initialize counter for AIR calibration retry NC.

. Set the delay counter for AIR calibration end to 3.

req(5-1-1-14]

'AIR calibration display flag
acquisition processing

‘Acquire the AIR calibration display flag

=

~Returns the AIR calibration display flag.

1115 |ATR caliration display flag seting | Perform setting process of AIR calration 1. Insert the ON/OFF setting flag i the AIR calibration display flag.
reqlS-1-1-18] | processing disply flag
AR calibration fault display Perform AIR calibration fault display processing 1. I the setting is ON and zero calibration error, gas name - unit is Substiuted.
req(5-1-2-1]
processing
122 | Check i there s no AIR calbraion | Coniirm whether there s no abnormaity n AIR . When the AIR calibralion abrormality flag is ON, make the confirmation result abrormal.
redl5-1-22 eror calibration 2. Return the confirmation result
224 | Demand zero ONIOFF setting display | Perform display process of demand zero ONIOFF 1. Create display of ONOFF setling menu corresponding {0 Demand Zero ONJOFF
realS-221] | processing setting setting.
2.22) | Demand zero ONIOFF setting end | Perform end processing of demand zero T, Insert item number into demand zero ONIOFF setting.
reql5-2:2-2) ONJ/OFF setting 2. Turnon FRAM write start flag.
229 | Demand zero ONJOFF setting start | Perform start processing of demand zeto ONIOFF 1. Put the demand zero ONOFF seting in the ftem number.
real5-22:3] | processing setting
224 | Demand zero ONIOFF setting Perform selection process of demand zero 1. Pul ON/OFF replacement processing in ftem number.
redl5-2-2-4] | oN/OFF selection processing ON/OFF setting
eqis22.5) | C0Ure ONOFF seling f demand | Acatire ONIOFF sefing o demand zero 1. Retum ON/OFF setting of demand zero
qis3.11) |0 2610 execution confirmation [ Perform confimation dislay o afo 10 execution 1. Create character data corresponding (0 auto zero execution confirmation display.
31U gisplay
"AUto 7670 ONIOFF check processing | Perform ONJOFF setting confirmation processing of 1. Returming auto zero ONOFF sefting,
redl5-3-1-2) auto zero
224 |/Auto 2610 ONIOFF setting dsplay | Perform display processing of auto zero ONJOFF 1. Create ON/OFF setting menu display corresponding (0 auto zero ON/OFF setting.
reals-3-211 | processing setting
222) |/Auto zero ONIOFF setting end Perform end processing of the auto zero ONJOFF T Insert item number into auto zero ONIOFF seting.
req(5-3-2-2) setting 2. Turnon FRAM write start flag.
"AUto zero ONIOFF sefting start Perform start processing of auto zero ONJOFF setting T, Insert auto zero ONOFF setting i ftem number
req(5-3-2-3]
processing
324 |/Auto zero ONIOFF setting ONIOFF | Perform selection process of auto zero ONIOFF 1. Put ON/OFF replacement processing in ftem number.
reql5-3-2-4] | election processing setting
a4 | Seting before auto cabration in Perform setting before auto calbration i 1. Set the group (o be used for AUTO calbration
redl5-4-1-1] Jprogress concentration display progress concentration display
Check whether auto calibration Perform check whether auto calibration group can . When the following conditions 2 10 4 are satisfied, the confirnation result is made OK.
group can be selected be selectedd 2. Gas setting is effective.
req(5-4-1-2] 3. The calibration group matches the confirmation group number.
4. The setting of the calibration concentration is not OFF_VAL.
5. Return the result.
"Auto calibrafion group selection value | Perform aito calibration group selection value 1. Return the auto calibralion group selection value.
confirmation processing confirmation processing
req[5-4-1-3]
o0 | Confmm whether auto calbration | Perform Confitm whether auto caliration group can T, AUTO Returns confirmation processing as (o whether the calibration group can be
real5-4-1-41 | 56up can be selected (for ZIPC) be selected selected.
Concentration display processing | Perform concentration display processingduring . When calibration is executable, display the concentration value and gas name.
req[5-4-1-5] | during auto calibration auto calibration 2. AUTO Creates character data corresponding to the calibration in progress.
"Auto calibrafion gas concentration | Perform Auto Calibrafion gas concentration display 1. AUTO Create character data corresponding to the calibration gas concentration
reql5-4-1-6]  |display
"AUto calibralion success dispiay Perform Ato callbration success display processing T, AUTO Create character data corresponding (o successful proofing
redl5-4-17] | processing
"AUto calibralion SUGCESs i progress | AUto calibration SUccess in progress display T, AUTO Creates corresponding character data while proofreading s being executed
req[5-4-1-8]  |display processing processing successfully.
Gas concentration display after Perform gas concentration display after auto 1. When calibration is exeoutable, display the Concentration value and gas name.
reql54-1-9] | auto calibration calibration 2. AUTO Create character data togas er
els4-1.10] | AU caloralon execuion pracessing | Perform Auto calbraiion execution processing 1. Set the group (o be used for AUTO calbration

~

. Perform AUTO calibration execution start processing.
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"AUto calibration mode menu start | Perform auto calibration mode menu start processing 1. I the setting is ON and the selected group is the same as the group being selected,
processing set the result to Of
req[5-4-1-11] 2. Set item number.
3. Turnolff up / down numerical value setting.
o112 |Auo calbration group setection Perform Ao callbration group selection processing 1. I the up / down numeric value change setfing is OFF, move the ftem upward
req[5-4-1-12] | ocessing 2. If the up / down change setting of the number is ON, move the item downward.
"AUto calibration group selection Next | Perform auto calibration group selection Next ftem 1. I the AUTO calibration group selection is greater than the ESCAPE display, set cylinder
req[54-1-13]  |item selection processing selection processing A
select the aroup.
EC sensor auto callbration processing | Perform EC sensor Auto calibration process T Acquire the A/D value of the sensor
2. Correct the temperature at zero point and change to the reference temperature.
3. When the output of the current sensor is within the span threshold value,
EC sensor AUTO calibration is executed.
req[5-4-1-14] 4. Returs the judgment result
Fydrogen canceliation carbon Perform hydrogen cancellation carbon monoxide 1. 12 Cancel Acquire the AID value of CO and HZS.
monoxide auto calibration processing | Auto calibration process. 2. Correct the temperature at zero point.
3. Calculate the span output at the current temperature.
reql54-4-15] 4. Calculate the span temperature compensation coefficient,
a 5. Calculate the sensitivity of the reference temperature.
6. When it is within the threshold of SPAN calibration, AUTO calibration of
H2 cancellation CO is carried out.
7. Returns the judgment result.
Oxygen auto calibration processing | Perform oxygen Auto calibrafion process 1. Set the address to 02
2. Calculate the difference between the zero point output and the current sensor output.
4116 3. Calculate the span temperature compensation coeffcient of the AIR point.
req(5-4-1-16] 4. Calculate the span temperature compensation coefficient of the SPAN point.
5. If the output of the current sensor is within the threshold of the zero poirt,
AUTO calibration of O2 s performed.
Flammable auto calibration Perform flammable Auto calibration process 1. Set the address (0 NC.
processing 2. Calculate the NC zero point temperature compensation coefficient.
3. Calculate the NC span point temperature compensation coefficient.
4. If calibration gas is NO solvent gas or i either element is OK, calibration gas is solvent
gas and A element is OK AUTO calibration of flammable gas is performed.
5. Returns the judgment result.
req[5-4-1-17]
‘AUt calibration execution start Perform Ao Galibration execution start processing 1. Tumoff AUTO calibration in progress flag
for for command 2. f the following conditions 3 to 4 are satisfied, tum on the AUTO calibration end fiag
command and tum off the UP calibration flag
req[5-4-1-18] 3. The gas setting is valid and the calibration concentration is not OFF.
4. The sensor is normal.
5. AUTO Sets the calibration concentration value.
6. Set the SDM serial used for AUTO calibration.
o110 | Acauisition processing of goup ‘Acquire processing of group used for auto calbration 1. Return the group (o use for calibration
1eqlS-4-1-19] | yse for auto calibration
4100 | Acauisition processing of SDV serial | Acquire processing of SOM serial used or auto 1. Acquire the SOM serial number.
1eqlS-4-1-20] | yseq for auto calibration calibration
req[5-4-1-21] | Auto error flag OFF processing Perform Auto error flag OFF processing T Tumoff the SPAN calioration fiag
o 4.2.02] | SeRNG processing o group used for | Perform the group seting process used for auto 1. Insert the ON/OFF setting flag into the group to be used for calibrafion.
reqlS-4-1-22] | ayto calibration calibration
4209 | 5°ING processing of SDM serial | Perform setting process of SDM seral used for 1. Acquire the SOM serial number.
1ealS-4-123] | ysed for auto calibration auto calibration
‘AUt calibration processing Perform auto calibraion processing T, When the AUTO calbration in progress fiag is ON, perform AUTO calibration of
flammable gas, 02, H2S, CO, CO2
req[5-4-1-24] 2. When the AUTO calibration end flag is OFF, the SPAN calibration of the logger function
is recorded.
3. Tumoff AUTO calibration in progress flag,
54125 | A0 Calbration execution start flag | Acquire the auo calibration execution start flag 1. Return AUTO Calibration Executing Flag,
redl5-4-1-25] | acquisition processing
"Auto calibration execution start Perform auto calibration execution start processing 1. Tumoff AUTO calibration in progress flag.
processing 2. If the following conditions 3 fo 5 are satisfied, tum on the AUTO calibration end fiag
and tum off the UP calibration flag.
eqs4-1.26 3. The gas setting is valid and the calibration concentration is not OFF.
al 4. The proof group matches the argument specification
5. The sensor is normal.
6. AUTO Sets the calibration concentration value.
7. Set the SDM serial used for AUTO calibration.
421 |Auo cabration concentration o Performs calibration concentration change 1. AUTO Create character data corresponding to calibration concentration change.
real54-2-1] | change processing processing
oal542.2) _|/Auto calbration concertration Perform auto calibration concentration change T, When gas is selected, create a display character for fhe gas name.
change aas selection displav aas selection disolav processina 2. When ESCAP is selected. create a disnlav character for ESCAPE.
Auto calibration concentration Perform auto calibration concentration change 1. Insert item number into calibration concentration.
req[5-4-2-3] | change end processing end processing 2. Tumolf up / down numerical value setting
3. Turmnon FRAM write start flag.
5-4-2-4) Auto calibration concentration Perform auto calibration concentration change 1. Put the calibration concentration in the item number.
real5-4-2-41 | change start processing start processing 2. Turnoff up / down numerical value setting.
‘AUt calibration concentration Perform Ato calibration concentration change gas T Break when the gas setting is valid.
req[5-4-2-5] change gas selection start processing |selection start processing 2. Set item number.
3. Turnolf up / down numerical value setting.
Auto calibration concentration Auto Change the calibration concentration value 1. Set maximum value, minimum value, digit.
req[5-4-2-6]  |value chang 2. Include increment / decrement of numerical value in item number.
"Auto calibration concentration gas | Auto Change calibration concentration change gas 1. If the up / down numeric value change setting is OFF, move the item upward.
reql54-2-7]  |change 2. I the up / down change setting of the number is ON, move the item downward.
428 Auto calibration concentration value Perform auto calibration concentration value setting 1. Insert the calibration concentration value into the communication AUTO calibration
redlS-4-2-8] | setting processing for communication |processing for communication concentration value.
‘Auto calibration concentration Perform auto calibration concentration setting 1. When calibration is performed from the detector body, acquire the calibration
setting processing processing concentration
req[5-4-2-9] 2. When calibration is executed from the command, acquire the AUTO calibration
concentration value for communication.
o 4210 |/Auto calbration concentration Confirm whether auto calibration Shows 1. When the item number is the maximum, turn on the confirmation result
1eql5-4-2-10] | change confirm ESCAPE display | concentration change ESCAP display 2. Return the confirmation resul.
Confirm i gas that may be displayed _|Confirm if gas can be displayed . When the following conditions 2 to 4 are salisfied, the confirmation result is made OK.
2. Gas setting is effective.
req54-3-1] 3. Group matches argument.
al5-4-3-1] 4. The setting of the calibration concentration is not OFF_VAL.
5. Return the confirmation result.
‘cql54.3:2) | Group change gas selection display | Perform group change gas selection display 1. When gas is selected, create a display character for the gas name,
d 2. When ESCAP is selected. create a displav character for ESCAPE
reqs-4-33 | Oroup change display Perform group change display processing 1. Create character data comesponding to group change.
Group change end processing Perform group change end processing T, Insert ftem number into calibration group.
req(5-4-3-4] 2. Tumolff up / down numerical value setting
3. Turmnon FRAM write start flag.
Group change gas selection stat | Perform group change gas selection Start processing 1. Break when the gas setting is valid.
req[5-4-35]  |processing 2. Set item number.
3. Turnolff up / down numerical value setting.
436 | Croup change stat processing Perform start processing of group change 1. Insert item number into calibration group.
req[5-4-3-6] 2. Turnoff up / down numerical value setting.
Group change gas change Change group change gas 1. 1 the up / down change setting of the numerical value is OFF, execute he following
processing 2 to 3.
req[5-4-3-7] 2. Ifthe item number is larger by 1 than the maximum value, the item number s initialized.
3. If the item number is smaller than the value obtained by adding 1 to the maximum value,
1 is added to the item number.
req[5-4-3-6]__| Group value change Change group values T, Include increment / decrement of numerical value in ftem number.
"Auto calibration error display Perform ato calibration error display . When calibration is executable, display the concentration value and gas name.
req[5-4-4-1] 2. AUTO Create character data corresponding to calibration error.
Check whether there s span Confirm whether there is o abnormality in span 1. It the calibration group matches the designation and the AIR calibration abnormaliy fiag
req[5-4-4-2] | calibration error calibration is ON, the result is made abnormal
2. Return results.
5511 Calibration expiration operation Perform calibration expiration operation setting 1. Create character data corresponding to calibration expired operation setting.
-5-1- setting display processing isplay processing
redls ! displ displ
512 | Calbration expiration operation Perform processing for end calibration expiration T Insert the item number into the calibration expiration check method.
1eal55-1-2] | getting end processing operation setting 2. Turnon FRAM write start flag.
5513 Calibration expiration operation ‘Start calibration expiration operation setting 1. Insert the calibration expiration check method into the item number.
real55-1-3] | getting start processing processing 2. Turnoff up / down numerical value setting.
o1 | Calbration tme mit setting Perform start process of the calibration expiration T, Initialize item number.
real55-1-41 | ode menu start processing setting mode menu 2. Turnoff up / down numerical value setting.
Calibration expiration operation Perform calibration expiration operation setting 1. Select calibration expiration operation setting display item for increment / decrement
req[5-5-1-5]  |setting display item selection selection item selection processing processing of numerical value.
processing
o555 | Calbration tme Tt setting mode | Perform calration ime fimit seting mode menu 1. Select the calibration expirafion sefting mode menu item for increasing / decreasing
€dl5-5-16] | meny item selection processing items are selected the numerical value.
eqio5.17)|Cabralon ime it seting mode | Perform dispay processing of e calbraton tme 1. Create character ata comesponding (0 the calibralion expiration setting mode menu

menu display processing

limit setting mode menu
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Calibration time fimit function
ONIOFF confirmation processing

Perform calibration time limit function ON/OFF
confirmation processing

=

~Ifthe calibration expiration display function is ON and it is not domestic specification,

turn on the result

req[5-5-1-8] 2. If the calibration time limit display function is OFF or domestic specification,
turn off the result.
3. Return reslts.
Calibration (BUMP) calculation Perform calibration (BUMP) expiration remaining 1. Output final expiration.
reqls53.) |P1OesS of the number of remaining - |days calculation processing 2. Insert the current time.
days 3. Perform difference and calculate remaining number of days.
4. Return the remaining number of days.
Calibration expiration check Perform calibration expiration check processing 1. Enter the maximum number of remaining days.
reql5-5-32]  |processing 2. H2 Cancellation If not CO, calculate the remaining number of days.
3. Retun the remaining number of days.
Calibration fime limit function Perform calibration time limit function expiration L 1f the result of the calibration expiration check processing is 0,
expiration confirmation processing | check processing the BUMP expiration flag is set to ON.
reql5-5-3-3] 2. If the result of the calibration expiration check processing is other than 0,
turn off the BUMP expiration flag.
Calibration fime limit function 'Acquire calibration time fimit function expired 1. Return calibration time limit check method.
req(5-5-3-4]  |expired operation acquisition operation
Calibration time limit function Calibration time limit function Acquire expiration 1. Return the calibration expiration flag.
1eal>-53-5] | expired acquisition processing
a5 541 | Cabraton expiied Do ot do Make a display indicating that the calibration 1. Proofreading expires Creates character ata corresponding to not doing anything.

anything display

expired and nothing is done
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Display of calibration expiration
remaining days

Display the calibration expiration remaining days

1. Calculate remaining days.
2. When the current number of days is larger than the maximum number of remaining days,
is displayed.
3. Ifthe current number of days is larger than the maximum number of remaining days,
itis displayed as the remaining number of days.
4. Create character data corresponding to the number of days remaining for calibration.
5. Convert the numerical value corresponding to the calibration due date remaining to
character data.

Display prohibition of proofreading

Display prohibition of proofreading expiration

1. Create character data corresponding o prohibited expiration proibition.

1ed55-43] | eypiration
Calibration expiration confirmation | Display calibration expiration confirmation 1. Create character data corresponding to calibration expiration confirmation.
reqls-5-4-4] | gieoray
5551 |Calbralion expiaiion ONIOFF Display processing of the calibration expiration 1. Create display of ONJOFF setting menu corresponding to calibration time imit
1ealS-5-511 | seting display processing ONJOFF setting is performed ONIOFF setting.
s Calibration time limit ON/OFF Perform processing for ending calibration due date 1. Insert item number into ON/OFF setting of display of calibration expiration.
reql setting end processing ONJ/OFF setting 2. Tumon FRAM write start flag.

Calibration time limit ON/OFF

Start calibration time limit ON/OFF setting

Insert the ON/OFF setting of the display of the calibration expiration into

req[5-5-5-3] | setting start processing processing the item number.
2. Tumolf up / down numerical value setting.
554 | Cabration tme mit ONIOFF setting | Calloration expiation ONIOFF: seting Dispiay 1. Put ON/OFF replacement processing in ftem number.
1eal55-5-4] | Gisplay item selection processing item selection process
Calibration expiration setting Perform calibrsation expiration days setting display 1. Create character data corresponding to calibration expiration Setfing.
display processing processing 2. Convert the numerical value corresponding to the calibration expiration setting into
req[5-5-6-1] character data.
3. Flash maintenance letters,
562 | Calbration expiration days seting | Perform processing for end the calibration 1. Put the tem number in the calibration expiration setting value.
1eal5-5-62) | en processing expiration setting 2. Turnon FRAM wiite start flag.
5563 Calibration expiration setting start Perform start processing of calibration expiration 1. Insert the calibration expiration setting value in the item number.
1ealS-563] | processing setting 2. Tumoff up / down numerical value setting.
564 | Calbration expiration days seting | Perform caliraiion expiation days setting dispiay 1. Select the calibration expiration setting display item for increasing / decreasing
1ealS-5-64] | jisplay item selection processing item selection processing the numerical value.
Concentration substitution processing | Perform concentration substitution processing after 1. When the minus flag is ON, the concentration after final calibration is et to 0.
after calibration calibration 2. When the minus flag is OFF and the over flag is ON, the value obtained by adding
req[5-5-6-5] the full scale value and the digit to the post-calibration concentration is inserted.
3. Record the final standard value concentration.
Pre-calibration concentration Perform concentration substitution process before . When the minus flag is ON, the final pre-calibration conceniration s set f0 0
substitution processing calibration 2. When the minus flag is OFF and the over flag is ON, the value obtained by adding
req[5-5-6-6] the full scale value and the digit o the pre-calibration concentration is inserted.
3. Record the final standard value concentration.
[BUMP time fimit function ONJOFF | Perform BUMP time fimit function ONJOFF . When the BUMP time limit display funcion is ON, turn on the resul
req[5-6-1-1] | confirmation process confirmation processing 2. When the BUMP time limit display function is OFF, tun off the result.
3. Return results.
BUNP expired operation setting Display processing of BUMP expired operation 1. Create character data comesponding to BUMP expired operation seting.
req[5-6-2-1]  |display processing settings 2. Flash maintenance letters,
022 | PUMP expired operation seting Perform end processing of BUMP expired T Insert item number into bump expiration operaion.
1eal5-6-2-2) | en processing operation setting 2. Turnon FRAM wiite start flag.
029 | PUMP expired operation seting Perform start processing of BUMP expired operation . Put bump expiration action in ftem number
1eal5-6-2-3] | gian processing setting 2. Tumoff up / down numerical value setting.
024 | BUMP ime imit seting mode menu | Perform start processing of the BUMP tme it T, Initalize item number.
1eal5-6-2-4] | gian processing setting mode menu 2. Tumoff up / down numerical value setting.
025 | BUMP expired operaiion setiing Perform BUMP expired operation seting display 1. Select BBUMP expired operalion setting display item for numerical increase / decrease
1eal5-6-2-5 | jisplay item selection processing item selection processing processing.
02 | PUMP time imit seting mode menu _[Perform BUMP tme fmit seting mode menu 1. Select BUMP expiration setting mode menu tem for increasing / decreasing numenic
1eq(5-6-2:6]  |jiem selection processing item selection processing value.
5627 BUMP time limit setting mode menu | Display processing of the BUMP time limit setting 1. Create character data corresponding to the BUMP time limit setting mode menu.
1ealS-6-271 | gisplay processing mode menu is performed
BUNP expiration check processing | Perform BUNP expiration check processing 1. Enter the maximum number of remaining days.
req[5-6-3-1] 2. H2 Cancellation If not CO, calculate the remaining number of days.
3. Return the remaining number of days.
BUMP expiration funciion expiraion | Perform BUMP expiration funclion expiration check . When the resut of the BUMP expiration check processing is 0, the BUMP expiration
soa2 |checkprocessig processing flag s set to ON,
req(5-6-3-2) 2. When the result of the BUMP expiration check processing is other than 0,
the BUMP expiration flag is set OFF.
o35 | PUMP ime imi function expired | Perform BUMP tme fmit unction expired 1. Return bump expired behavior.
req[5-6-3-3] operation acquisition processing operation acquisition processing
o947 | BUMP fme imit fncton expiied _[BUMP time it function Acquires expiration 1. Retum BUMP expiration flag
rea[5-6-3-4] [ quisition processing
o35 | PUMP deadine BUMPICAL success |BUMP deadine BUMPICAL success flag assignment 1. Substitute ON for the BUMPICAL success flag for the BUMP deadiine.
1ea[5-6-3-5]  |fag assignment process process
BUMP expiration check confirmation | BUMP expiration check confirmation process . Enter the maximum number of remaining days.
process 2. H2 Cancellation If not CO, calculate the remaining number of days.
req[5-6-3-6] However, if the number of remaining days is 0 and the BUMPICAL success fiag for BUMP
deadline is ON, 1 day will be set as the remaining number of days.
3_Return the remainina number of davs.
qoaqy |PUMP exied display noting BUMP Displays that expiration does nothing 1. BUMP creates character data corresponding (o not doing anything expired
Display BUMP expiration remaining | Display BUMP expiration remaining days 1. Calculate remaining days.
days 2. When the current number of days is larger than the maximum number of remaining days,
- is displayed.
3. Ifthe current number of days is larger than the maximum number of remaining days,
req[5-6-4-2] itis displayed as the remaining number of days.
4. Create character data corresponding to BUMP due date remaining
5. Convert the numerical value corresponding to the BUMP due date remaining to
character data
qis6.0 _|EUMP expraton proibion cislay | Perform BUMP expiaton prabiton dispay 1. Create character data corresponding o BUMP expiration profibiion
qis6.44) _|EUMP expration confrmaton dsplay | Display BUVP expiraton confrmation 1. Create character data 10 BUMP expiration
o054 | BUMP ime imit ONIOFF seting | Perform BUMP tme fmit ONIOFF setting dispiay 1. Create character data corresponding (0 BUMP time limit ONJOFF sefting.
realS-6-511 | gisplay processing processing
052 | BUMP time imit ONIOFF seting | Perform BUNP tme fimit ONIOFF end dispiay T Insert item number into bump fime fimit ON/OFF setting.
1eal5-6-521 | ond processing processing 2. Turnon FRAM wiite start flag.
053 | UMP ime imit ONJOFF seting | Perform BUMP tme fmit ONIOFF stat display T, Insert bump time limit ON/OFF setting in ftem number.
1ealS-6-531 | gtan process processing
o054 | BUMP ime imit ONIOFF seting | Perform BUMP tme fmit ONIOFF setting dispiay 1. Pul ON/OFF replacement processing in ftem number.
1eal5-6-54] | gisplay item selection processing item selection processing
BUNP expiration date setting display_|Perform display processing of BUMP expiration T. Create character data comesponding o BUMP expiration date seting.
processing date setting 2. Convert the numerical value corresponding to the BUMP expiration date setting to
req(5-6-6-1] character data
3. Flash maintenance letters.
6 BUMP expiration date setting end Perform BUMP expiration date setting end 1. Insert item number into bump expiration setting value.
15662 | processing processing 2. Tumnon FRAM write start flag
6-6:3] BUMP expiration date setting start Perform BUMP expiration date setting start 1. Put the bump time limit setting value in the item number.
1eal5-6-6:3] | process processing 2. Turnoff up / down numerical value setting.
. BUMP expiration date setting display | Perform BUMP expiration date setting display 1. Select BUMP expiration date setting display item for increasing / decreasing numerical
1eql5-6-64]  ljtem selection processing item selection processing value.
Concentration substitution process Perform concentration substitution processing after 1. When the minus flag is ON, the concentration in the final bump test is set to 0.
after BUMP 2. When the minus flag is OFF and the over flag is ON, the value obtained by adding
the full scale value and the digit to the final bump test concentration is inserted.
3. Record the final standard value concentration
req[5-6-6-5]
ntenance announcement Perform maintenance announcement function 1. I the Maintenance announcement function s on and domestic specifications,
function ONIOFF confirmation ONI/OFF confirmation processing tum on the result,
reql5-7-1-1]  |processing 2. If the maintenance letter announcement function is OFF, not the domestic specification,

turn off the result.
3. Return results.
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req(5-7-2-1]

Maintenance announcement expired
operation setting display processing

Perform maintenance display_expiration operation
setting display processing

1. Maintenance announcement Creates character data corresponding to expired

operation settings.

2. Flash maintenance letters.
Maintenance announcement Perform maintenance announcement mode menu 1. Character data s set with the value of item number as a condition.
req[5-7-22] | mode menu display processing display processing 2. Create character data tothe mode menu.
572 expired ‘expiration operation 1. Insert the item number into the maintenance announcement expiration operation.
1eql5-7-2-3] | gperation setting end processing Perform setting end processing 2. Turnon FRAM wiite start flag.
5704 expired ‘expiration operation 1. Maintenance Announcement Enter expiration action in item number.
realS-7-24] | gperation setting start processing Perform setting start processing 2. Tumoff up / down numerical value setting.
5.7-2-5) Maintenance announcement setting Perform maintenance notification setting mode start 1. Initialize item number.
1eal5-7-25] | ode menu start processing menu processing 2. Tumoff up / down numerical value setting.
572 | Mainienance announcement expired | Perform mainienance seting information expiration 1. Include increment / decrement of numerical value in item number.
reqlS-7-2-6] | gperation setting selection processing |operation setting selection processing
Mode Perform menu 1. Include increment / decrement of numerical value in item number.
5.7.07 | menu item selection processing item selection processing 2. When the up / down change setting of the numerical value is ON,
red[5-7-2:7] the item number is counted down.
3. When the numerical up / down change setting is OFF, the item number is counted up.
Maintenance announcement Perform maintenance notice expiration check 1. Enter the maximum number of remaining days.
req[5-7-3-1] |expiration check processing processing 2. H2 Cancellation If not CO, calculate the remaining number of days.
3. Retur the remaining number of days.
function unction perform 1. Maintenance announcement Return expired behavior.
req[5-7-3-2] expired operation acquisition expiration behavior acquisition processing
Maintenance notice remaining Perform the maintenance day remaining number 1. Output final expiration.
reqi5-7-a3 | umber calculation process calculation process 2. Insert the current time.
el 3. Perform difference and calculate remaining number of days.
4. Return the remaining number of days.
o794 function Tunction Perform 1. I the remaining number of days is 0 day, set the maintenance expiration flag to ON.
reql5-7-3-4] | expiration confirmation processing | expiration confirmation processing 2. If the number of remaining days is not O day, turn off the maintenance expiration flag.
o795 function Tunction Perform 1. Return Maintenance Expired Flag.
1eql5-7-35] | expired acquisition processing expiration acquisition processing
reqlr4q) | Vanenance expired dispiay nothing Perform Maintenance expired display nothing 1. Mentee expires Creates character data corresponding to not doing anything.
Maintenance expiralion remaining | Perform maintenance expiration remaining days 1. Calculate the remaining number of days remaining.
days display display 2. When the current number of days is larger than the maximum number of remaining days,
" is displayed.
3. If the current number of days is larger than the maximum number of remaining days,
req[5-7-4-2] it displayed as the remaining number of days.
4. Create character data corresponding to the maintenance days remaining days.
5. Convert the numerical value corresponding to the number of remaining maintenance
days into character data.
o743 | Vainienance expiration prohibition | Perform Nainienance expiration prohibition 1. Create character data comesponding to maintenance expiration prohibition.
real5-7-4-3] | Gisplay display
‘expiration Display ‘expiration 1. Create character data o ‘expiration
reql57-44] | i
o751 | Vainienance announcement ON/OFF | Perform maintenance announcement ONOFF 1. Create ON/OFF setting menu dispiay.
1eal5-7-5-1] | serting display processing setting display processing
575 | Mainienance announcement ON/OFF | Perform maintenance announcement ONJOFF 1. Insert flem number into ONJOFF setting of Maintenance announcement display.
1€al5-7-5-2] | setting end processing setting end processing 2. Tumon FRAM write start flag.
5753 | Vanienance anouncement ON/OFF | Perform maintenance announcement ONJOFF 1. Insert the ON/OFF setting of the maintenance announcement dispiay in
req[5-7-5-3] setting start processing setting start processing the item number.
Maintenance announcement ON/OFF | Perform maintenance announcement ON/OFF 1. Set ON/OFF setting menu display Creale process into tem number.
req[5-7-5-4]  |setting display item selection setting display item selection processing
Maintenance announcement days | Perform the maintenance announcement days 1. Creates display of ON/OFF setting menu ©
reql57-64] | Seting display processing setting display process. number setting and creates character data.
=l 2. Flash maintenance letters
5762 Maintenance notice reset display Maintenance announcement Perform reset display 1. Create character data ) Teset.
1edl57-6-2] | processing processing
5763 Maintenance announcement days Perform maintenance end announcement setting 1. Insert item number in Maintenance announcement display days.
1eal5-7-6-3] | seting end processing end processing 2. Turnon FRAM wiite start flag.
5.7-6.4) Maintenance notice reset end Maintenance announcement Performs reset end 1. Reset Maintenance announcement Date and Time.
1edl57-6-41 | processing processing
5765 Maintenance announcement days Perform maintenance start announcement setting 1. Insert maintenance announcement display days into item number.
1eal5-7-651 | setting start processing start processing 2. Tumoff up / down numerical value setting.
Maintenance announcement days Perform maintenance announcement Days Setting 1. Include increment / decrement of numerical value in item number.
req[5-7-6-6] |setting display item selection Display item selection processing
7o Maintenance announcement daie | Perform maintenance announcement date and time 1. Set the year, monih, day (0 0
1eal5-7-6-71 | and time reset processing reset processing 2. Set the FRAM wiite start flag to ON.
Maintenance announcement user Perform maintenance announcement user start reset 1. Acquire date and time data.
5768 start reset processing processing 2. Reset year, month, day to current value if the year, month, day of the maintenance
red[5-7-6-8] announcement date and time are all 0.
3. Tumon FRAM write start flag.
Maintenance announcement renewal | Perform maintenance notice update date update 1. Acquire date and time data.
req[5-7-6:9]  |processing processing 2. Reset year, month, day to current vale.
3. Turmnon FRAM write start flag.
o1y |Conimm existence of integrating alarm | Confirm existence of ntegrating alam 1. When the integral alarm is ON and the setting is ON, turn on the confirmation result
red(5-8-1-1] 2. Return the confirmation result
Confitm existence of flammable gas | Confirm existence of flammable gas 1. When the setting is ON, turn on the confirmation result
req[5-8-1-2] 2. Return the confirmation result,
Confirm existence of toxic gas ‘Confirm existence of toxic gas 1. When the setting is ON, turm on the confiration resul.
req[5-8-1-3] 2. Retur the confirmation result,
Confirm whether 2¢h is selected Confirm whether 2ch is selected when 3ch is H2 can 1. If the setting channel is 2 ch and 3 ch is H2 cancel CO, turn on the confirmalion result
req[5-8-1-4]  |when 3chis H2 can COwith gas | CO with gas combination channel change 2. Return the confirmation result.
ination channel change
ot Check gas combination channel Check gas combination channel change or . When the item number is the maximum value, turm on the confirmation resul.
1ed[58-15] | change or ESCAPE display ESCAPE display 2. Return the confirmation reslt
Gas combination channel selection | Display process of gas combination channel selection 1. I the item number is smaller than the maximum value, set display GAS_COMB and
qisae | PlaY processing is performed display " -
e 2. If the item number is greater than or equal to the maximum value, set display ESCAPE.
ot Gas combination setting display Perfom gas combination setting display processing 1. Create character Gata comesponding (0 gas combination setting
redlS8-171 | processing
Gas combination setting end Perfom gas combination setting end processing 1. Set gas data of nonvolatile memory.
processing 2. Gas data of concentration calculation data s set.
5-8-1-8] 3. For sensors with Och to 3ch, reset RL78 communication setting.
req[5-8-1-8] 4. Tumnon FRAM write start flag.
‘Assignment of ONJOFF setling of gas | Perform assignment processing of ONJOFF setting 1. Retur gas ON/OFF setting.
req[5-8-2-1] ofgas
‘Assignment of ONJOFF setling of gas | Perform assignment processing of ONJOFF setting 1. Retur gas ON/OFF setting.
req[5-8-2-2] ofgas
oo |5o 9% ONOFF setiing Perform setting process of ONJOFF setting of gas 1. When ON/OFF setting flag is OFF, turm ONIOFF setting of gas OFF.
req(5-8-2-3] 2. When ON/OFF setting flag is ON, turn ON/OFF setting of gas ON.
reqls82.4) | AS997ING ON/OFF Of gas o1 RL78 _|Performs subsiitution processing of ONIOFF.of gas 1. Acquire gas ON/OFF selting of RL78.
91 |2 combination channel selection | Perfom gas combination channel selecton start 1. Initialize item number.
real5831] | gart processing processing 2. Turnoff up / down numerical value setting.
5832 Gas combination setting start Perform gas combination setting start processing 1. Insert gas setting in item number,
real583-2] | ocessing 2. Turnoff up / down numerical value setting.
Change selection channel of gas | Change selection channel of gas combination 1. Include increment / decrement of numerical value in tem number.
g3 |combination channel channel 2. When the up / down change setting of the numerical value is ON, the item number
red[5-8-3-3] is counted down.
3. When the numerical up / down change setting is OFF, the item number is counted up.
94 |2 combination set value change | Perform change process of gas combination st 1. Ifthe up / down numeric value change Setting is OFF, move the item upward.
rea[583-4] | ocessing value 2. If the up / down change setting of the number is ON, move the item downward.
a1 |20 tracking setling display ONJOFF | Perform ero tracking setting display ON/OFF 1. Create a display of the ON/OFF seting menu corresponding to the zero tracking
real58-4-1] | gerting display processing setting display processing setting display ON/OFF setting.
a2 |20 tracking setling display ONJOFF | Perform zero tracking setting display ON/OFF 1. Insert item number in whether to display zero tracking ON/OFF setting in USER
real58-4-2] | etting end processing setting end processing 2. Turnon FRAM write start flag.
a3 |20 racking setiing display ONJOFF | Perform ero tracking setting display ON/OFF 1. Putin the item number whether to display the zero tracking ONJOFF selting in USER.
req[5-8-4-3] setting start processing setting start processing
oaa |20 racking setting display ONJOFF | Perform zero tracking setting display ON/OFF 1. Put ONIOFF replacement processing in ftem number.
real5-8-4-4] | etting ONIOFF selection processing | setting ON/OFF selection processing
Zero tracking ONJOFF setting gas | Zero tracking ON/OFF selting Performs gas selection 1. When gas is selected, character data corresponding (o zero tracking ON/OFF setting gas
eqsgas | selection display display selection is created.
q(5-8-4-5] 2. If gas is not selected, create character data corresponding to zero tracking ON/OFF
setting gas selection.
Zero tracking ONJOFF setting display | Perform zero tracking ONIOFF setting display 1. Create character data corresponding (o zero tracking ON/OFF setting
eqseas  |Pocessing processing 2. Flash character data.
q(5-8-4-6] 3. Assign gas name / unit corresponding to zero tracking ON/OFF setting.
o7 |2 tracking ONJOFF seffing gas | Zero tracking ONIOFF setting Performs gas selection 1. Set item number.
real58-4-71 | election start processing start processing 2. Turnoff up / down numerical value setting.
Zero tracking ONJOFF setting start__| Perform zero tracking ONIOFF seting Start process 1. Insert the ON/OFF setting of zero tracking in item number.
rea[58-4-8] | ocessing
Zero tracking ONJOFF setting gas | Zero tracking ON/OFF- setting Performs gas change 1. Ifthe up / down numeric value change setting is OFF, move the item upward.
req[5-8-49]  |change processing 2. Ifthe up / down change setting of the number is ON, move the item downward.




GX-Force Program Unit Design Document
(Document No.GX-Force_SW302)

Perform zero tracking ON/OFF setting Display item

1. Accept the numerical value of 1. 1 or 0 and put the ON/OFF swapping process in

Zero tracking ON/OFF setting display
1eq5-8-4-10]  fipor selection processing selection processing the item number.
Zero tracking ONJOFF selting end | Perform zero tracking ON/OFF: setting end 1. Insert ftem number into ONJOFF setling of zero tracking.
req[5-8-4-11] processing 2. Tumon FRAM write start flag.
o1 | SUPpress seiling display ONJOFF | Perform Suppress sefling display ON/OFF 1. Create display of ONJOFF setling menu corresponding (0 Suppression setting dispiay
1eq[58-51) | setting display processing setting display processing ONIOFF setting.
o5 | SUPpress setling display ONJOFF | Perform Suppress sefling display ON/OFF 1. Enter ftem number in USER to display suppression ONJOFF setting.
1edl5-8-5-21 | setting end processing setting end processing 2. Tumon FRAM write start flag.
553 |SUppress setling display ONJOFF | Perform Suppress setting display ON/OFF 1. Input item whether to display suppression ONJOFF setting in USER.
1eal5-8-53] | setting start processing setting start processing
o5 | SUPPress setling display ON/OFF | Perform Suppress seiting display ON/OFF 1. Put ON/OFF replacement processing in ftem number.
1edl5-8-5-41 | setting ONIOFF selection processing |setting ON/OFF selection processing
Zero suppression ON/OFF setting | Zero subs ON/OFF setting gas change ESCAP 1. When the item number is the maximum value, tum on the confirmation result.
req[5-8:5-5]  |gas change ESCAP display is display or confim 2. Retur the confirmation result,
confimed
5656 | 2570 suppression ON/OFF seting gas |Perform zero suppression ON/OFF setling gas 1. When gas is selected, copy the vanabie related (o the zero subs ONIOFF setting.
selection displav selection displav 2. If aas s not selected. create character data to the zero subs ONIOFE
Zero suppress ON/OFF setting Perform zero suppress ON/OFF setting display 1. Create character data corresponding to zero subs ON/OFF setting.
557 |display processing processing 2. Flash character data.
reql5-8-5-7) 3. Assign gas name / unit corresponding to zero subs ON/OFF setting.
555 |20 suppression ONIOFF seting | Perform zero suppression ON/OFF setting gas 1. Set item number.
1eq[58-58] | selection start processing selection start processing 2. Turmoff up / down numerical value setting.
o850 |27 suppress ONIOFF setting Perform zero suppress ON/OFF setting selection 1. Insert suppression ON/OFF setting in ftem number.
req[5-8-5-9] selection start processing start processing
Zero suppression ON/OFF seiting | Perform zero suppression ON/OFF setting gas 1. ITthe up / down numeric value change setting is OFF, move the item upward.

req(5-8-5-10]

gas change

change

2. Ifthe up / down change setting of the number is ON, move the item downward.

req(5-8-5-11]

Zero suppression ON/OFF setting
display item selection processing

Perform zero suppression ON/OFF setting display
item selection processing

1. Accept the numerical value of 1. 1 or 0 and put the ON/OFF swapping process in
the item number.

Zero suppress ONJOFF setting end | Perform zero suppress ON/OFF setting end 1. Insert item number in suppression ON/OFF setting,
req[5-8-5-12] processing 2. Tunon FRAM write start flag.
Count setting for backlight at USB | Performs bacKiight count setting process at USB 1. When the ONIOFF setting flag is ON, the USB disconnection count is set to 3 minutes
611y |disconnection disconnection and the PC disconnection flag set is set ON
reql6-1-1-1] 2. When the ON/OFF setting flag is OFF, the USB disconnection count is set to 0 minute
and the PC flag set is set OFF
req[6-1-1-2] | Forcibly turn off the backiight Perform forced OFF processing of backlight insert the ON/OFF setting flag into the bacKight forced OFF flag.

LCD backlight timer reset processing

Perform LCD backiight timer reset processing

Initialize LCD backlight timer.

Clear LCD display data

Clear display data of LCD

LCD_NORMAL Clears display data.

LCD back lighting processing

Perform LCD back lighting processing

EEEE

When measurement is in progress or in display mode, execute the following processing
2t04.

2. When the backight timer is 0, the backlight ON/OFF setting flag is turned of
3. When the backight timer is not 0, tum on the backlight ON/OFF setting fla.
4. gas alam s in progress, tum the backlight ON and reset the LCD backiight timer.
req[6-1-1-5] 5. In the case of the communication mode, stop the fault alarm announcement or
the fault alarm
6. In the case of the stealth mode setting or the backlight forced off setting, turn off
the backiight ON/OFF setting flag
7. Lights the bacKiight of LCD_NORMAL.
- Backiight forced ighting process | Set the Backiight Forced On fiag for SDM 1. Set SOM Backight Forced On Fiag ON.

for SDM

Backight time setting display
processing

Perform backlight time setting display processing

1. Convert the numerical value corresponding to backiight time setting to character data
and copy the variable.

req(6-1-2-1] 2. Flash character data.
512 | BaCKIGht ime setting end processing | Perform backight time setting end processing 1. Insert tem number in backight lighting time.
reqf6-1-2-2] 2. Turmnon FRAM write start fiag.
6123 | BACKIGt ime setfing start processing | Perform backight fime setfing start processing L. Put the backiight ighting time in the item number.
req(6-1-2-3] 2. Tumoff up / down numerical value setting.
reqlo12a] | PG e seting display e | Perform backigh tme setting dispay fem 1. Include increment / decrement of numerical value in item number.

selection processing

selection processing

Operation sound ON/OFF setting
display processing

Perform operation sound ON/OFF setting display
processing

1. Create display of ON/OFF setting menu corresponding to operation sound
ON/OFF setting

Operation sound ON/OFF setting
end processing

Perform operation sound ON/OFF setting end
processing

1. Insert item number into key operation sound ON/OFF setting.
2. Tumon FRAM wiite start flag.

Operation sound ON/OFF setting

Perform operation sound ON/OFF setting start

1. Put key operation sound ON/OFF setting in item number.

1eal6-2-2-3] | Geart processing processing
5204 | Operation sound ON/OFF setting | Operation sound ONIOFF setiing Display tem 1. Accept the numerical value of 1. 1 o 0 and put the ONJOFF swapping process in
real6-2-2-41 | gisplay item selection processing | selection processing is performed the item number.
T sec interruption of the confirmation | Perform 1 sec interruption processing of the 1. ITthe beeper 1 second count is 0 and the confirmalion beep fime setting is 0
cary  |beeP confirmation beep in the measurement or display mode, the beep use 1 second count s set (o 30.
req(6-3-1-1) 2. During measurement or display mode, if the 1-second beep count is not 0 count down
the 1-second beep count.
Confirmation beep operation start | Perform confirmation beep operation start 1. Ifthe confirmation is only LED lighting, only buzzer sound, either LED lighting or buzzer
processing processing Sound, tur on the corresponding short buzzer.
65312 2. Ifthe confirmation is BUMP / CAL, if either o the following conditions 3 to 4 is safisfied,
req(6-3-1-2) turn on the short buzzer corresponding to BUNP / CAL.
3. The BUMP time limit function is on and it has expired.
4. The calibration time limit function s on and it has expired.
"Active flag update process Update the active flag related to the NCI deadiine 1. Set the local flag to OFF.
for NCI deadline 2. When the confirmation beep setting is [BUMP / CAL] or [BUMP / CAL / ALARM]
perform the following processing 3 to 5.
req(6-3-1-3] 3. If the bump expiration function is ON and the bump is expired, set the local flag to ON.
4. 1f the calibration expiration function is ON and calibration s expired, set the local
flag to ON.
5. If the local flag is ON, set the NCI active flag to ON.
‘Active flag update process Update the active flag for NCI alert 1. Set the local flag to OFF.
for NCI alert 2. If the following conditions 3 to 5 are satisfied, set the local lag to ON.
6314 3. The confirmation beep setting is [ALARM ALERT] or [BUMP / CAL / ALARM]
req(6-3-1-4] 4. Gas setting is ON and not broken.
5. Alarm has been issued.
6. NCI active flag if the local flag is ON.
NCI active flag bump calibration Update NCT's active flag (o bump calibrated 1. Perform 2 if the selected gas active flag is not OFF.
update process 2. Ifthe history download setting is ON, the process 3 is performed. In the case of OFF,
req[6-3-1-5] the processing of 4 is performed.
3. Change selected gas's active flag to bumped.
4. Change selected gas active flag to OFF.
5310 | NCIActive Flag History Downloaded | Update NCTS active flag (o istory downioaded 1. Perform 2 on the active flag of all five gas species.
req(6-3-1-6] 2. If the active flag has already been bumped, set the active flag to OFF.
NCI active flag ON processing Update NCI's active flag 0 ON 1. Perform 2 on the active flag of al ive gas species.
61 2. In case of valid gas type (number), process 3.
req(6-3-1-7] 3. If the selected gas type (number) is not an H2 compensated CO sensor,
set the active flag to ON
BEEP selection setting display Perform BEEP selection selling display processing 1. Create character data corresponding to BEEP selection seting.
req[6-3-2-1] 2. Flash character data.
BEEP time setting display processing | Perform BEEP time setting display processing 1. Create character data corresponding to BEEP time settin
6322 2. Convert numeric value corresponding to BEEP time setting to character data.
red(6-3-2:2] 3. Flash character data.
o303 | PEEP selection seting end processing| Perform BEEP selection setiing end processing 1. Put the flem number in the confirmation beep selection
req(6-3-2-3] 2. Turnon FRAM wiite start flag
632 BEEP time setting end processing | Perform BEEP time setting end processing 1. Put the item number in the confirmation beep time setting.
req(6-3-2-4] 2. Turnon FRAM wiite start flag
) BEEP selting mode menu start Perform BEEP setting mode menu start processing 1. Initiaize tem number
1eal6-3-25] | hrocessing 2. Turmoff up / down numerical value setting.
2 BEEP selection setting start processing Perform BEEP selection sefling Start processing 1. Confirmation Beep selection in ftem number.
req[6-3-2-6] 2. Change the number up and down.
27 |BEEP time seting start processing _|Perform BEEP ime seting start processing 1. Confirmation beep time setting in item number.
req[6-3-2-7] 2. Tumof up / down numerical value setting.
6328 BEEP setting mode menu item Perform BEEP setting mode menu item 1. Include increment / decrement of numerical value in item number.
1eql6-3-2.8] | election processing selection processing
2.9 | PEEP selection seting display tem | Perform BEEP selection seting display rem 1. Include increment / decrement of numerical value in ftem number
1eal6-3-2-9] | election processing selection processing
eal632-10] BEEP time setting display item Perform BEEP time setting display item selection 1. Include increment / decrement of numerical value in item number.

selection processing

processing

req[6-3-2-11]

BEEP seiting mode menu display
processing

Perform BEEP setting mode menu display
processing

1. Create character data corresponding to BEEP setting mode.

212 | NCI active flag forced stop processing [Set the NCI active flag to OFF 1. Perform 2 on the active fiag of all five gas species.
req[6-3-2-12] 2. Set the active flag to OFF.

411 |unch break ONIOFF setting display | Perform lunch break ONJOFF setting display 1. Create display of ON/OFF setting menu corresponding to lunch break ON/OFF setting
real6-4-14] | processing processing

410 |Lunch break ON/OFF setting end | Perform lunch break ON/OFF setting end 1. Insert item number into lunch break ONJOFF setting
real6-4-1-2] | hrocessing processing 2. Tumon FRAM write start flag.

Lunch break ON/OFF setting start | Perform launch break ON/OFF setting start process 1. Insert lunch break ON/OFF setting in item number.
il
6414 | Lunch break ON/OFF setting display | Perform unch break ON/OFF sefting display item 1. Create display of ON/OFF setting menu corresponding to lunch break ON/OFF setting

reql6-4-1-4]  ljiem selection processing selection processing
reqlo4-15) | Acduisiton processing of unch break[Acatire processing of unch break ON/OFF-sefting . Return lunch break ON/OFF setting

ON/OFF setting
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FRAM lunch break data is divided
into specified bytes and written

Divide FRAM lunch break data into designated bytes
d write

1. Insert the inverted value of FRAN_DATA in fram_back
2. Initialize pointer.
3. Specify the side to be written.

req[6-4-2-1] 4. Write data.
5. In addition, if there is a remainder less than M_FRAM_STACK_SIZE, wiite data.
6. Writing the write count.
7. Return data write.
FRAM lunch break data update Perform FRAM launch break data update execution 1. Substitute FRAM setting data size.
execution processing processing 2. Substitute the program number.
3. Copy the program number.
4. Check SUM Update.
req(6-4-2-2] 5. Reverse the A / B side of the rewriting surface.
6. When it s the A side, write on the A side.
7. When it s the B side, write on the B side.
8. If the face is unknown, write on both sides.
FRAM wiite processing of lunch Perform FRAM wiite processing of lunch break data 1. 1f both ROM / RAM / FRAM are normal and measurement is in progress or in display
break data mode, execute the following processing 2 to 8,
2. Put the current concentration in the minimum and maximum values.
3. Insert the current flag into the minus flag of the minimum value and the minus flag
of the maximum value
req[6-4-2-3] 4. Enter current time in occurrence time.
5. Initialize the integrated value of the average value every 60 seconds.
6. Initialize the average value over all measurement time.
7. Initialize the integrated value from the start of measurement.
8. Initialize TWA value.
9. Returns FRAM launch break data update execution processing.
Resume execution confirmation Display the resume execution confirmation 1. Acquire timeout time.
display 2. Convert to seconds.
6431 3. Create character data corresponding to resume execution confirmation.
req(6-4-3-1) 4. Convert the numerical value corresponding to resume execution confirmation into
character data.
req6-43:2] Resume execution error display’ Display resume execution error 1. Create character data corresponding to resume execution abnormality.
caloasy | Resume v dspiay Display resume invalid 1. Create character data corresponding to invalid resume;
reql6-4-3-4] Resume execution display Display the resume execution 1. Create character data corresponding to resume execution.
1eq[6-4-35] | Save ONIOFF flag of resume Resume ON/OFF setting flag save processing 1. Put the ON/OFF setting flag in the resume ON/OFF flag.
FRAM lunch break data LOAD Perform FRAM lunch break data LOAD processing 1. Read FRAM lunch break data 2 sides.
processing 2. Match write process.
3. Compare which side is the latest
req[6-4-4-1] 4. Write on the old side.
5. If you do not know which side is the latest, write on both sides.
6. Return judgment result.
FRAM read processing of lunch Perform FRAM read processing of lunch break data 1. OK / NG flag on whether FRAM can be normally read is set o OK.
req(6-4-4-2]  |break data 2. If the FRAM lunch break data is readable, the OK / NG fiag of whether FRAM can be
normally read is set to NG.
Lunch break status acquisition 'Acquire lunch break status processing 1. Return OK / NG flag of whether it was able to read normally.
reql6-4-4-3] | oceting
Wirite lunch break data to processing | Writes lunch break data to processing buffer 1. 1f the resume of lunch break is on and data can be normally read out of FRAM,
buffer execute the following processing 2 to 4.
2. Put the current concentration in the minimum and maximum values.
3. Insert the current flag into the minus flag of the minimum value and the minus flag of
the maximun value.
4. Enter current time in occurrence time.
req[6-4-4-4] 5. Initialize the integrated value of the average value every 60 seconds.
6. Initialize the average value over all measurement time.
7. Initialize the integrated value from the start of measurement.
8. Initialize TWA value.
req[6-5-1-1] | Confirm ON/OFF of ID display setting | Confirm ONJOFF of ID display setting 1. Return ID display ONIOFF setting.
6512 |'D dsplay ONIOFF setting display | Perform ID display ONIOFF- setting dispiay 1. Create display of ON/OFF setting menu corresponding to D display ON/OFF setting.
1edl65-1-2] | processing processing
5513 |D dsplay ONJOFF setting end Perform 1D display ON/OFF setting end 1. Insert item number into 1D display ON/OFF setting.
real6-5-1-3] | processing processing 2. Turnon FRAM write start flag.
6514 |ID display ONJOFF setting start Perform 1D display ON/OFF setting start 1. Insert ID display ON/OFF setting in item number.
redl6-5-1-41 | processing processing
6515 |'D display ONJOFF setling ON/OFF | Perform ID display ONJOFF setiing ON/OFF: 1. Put ON/OFF replacement processing in item number
1eal6-5-1-5] | eection processing selection processing
Station ID setting display processing | Perform Station ID setting display processing 1. Create character data corresponding to station ID setting.
req[6-5-2-1] 2. Flash character data.
552 | Station ID seting end processing | Perform Station 1D end display processing 1. Place the item number in the selected position of the station ID.
req[6-5-2-2] 2. Tumon FRAM write start flag.
5523 | Staion ID seting siart processing | Perform Station ID star display processing . Put the selection position of the station 1D in the item number.
req[6-5-2-3] 2. Tumoff up / down numerical value setting.
6524 |Stalion 1D setting display flem Perform Station 1D setting display ftem 1. Include increment / decrement of numerical value in item number.
real6-5-2-4] | ejection processing selection processing
User ID setting display processing | Perform User ID setting display processing 1. Create character data corresponding to user ID setting
req[6-5-3-1] 2. Flash character data.
65332 |User 1D seting end processing Perform User ID setting end processing 1. Place the item number in the selection position of the user ID.
req(6-5-3-2) 2. Turnon FRAM write start flag.
6533 User ID setting start processing Perform User ID setting start processing 1. Insert selection position of user 1D in item number.
req(6-5-3-3] 2. Tumoff up / down numerical value setting.
5534 | USel 1D seting display tem selection | Perform User 1D seting display ftem selection 1. Include increment / decrement of numerical value in item number.
real6-5-341 | processing processing
66.11) | FRAM defaull success confirmation | Perform FRAM default success confirmation 1. Returns the default execution result.
redl6-6-1-1 | processing processing
6612 | FRAM default end confrmation Perform FRAM default end confirmation processing 1. 1f the default request flag is not defaulted, return off
real6-6-1-21 | rocessing 2. If the default request flag is the defauilt abnormal end, return off.
6613 |DeauIl processing of FRAM'S Perform default processing of FRAM'S 1. Default processing of FRAM data for gas_calc. c.
1eal6-6-1-3] | cpK_DATA area CHK_DATA area 2. Default processing of FRAM data for data_detector. c.
alo61a | TRAM defaul piocessing Perform FRAM default processing 1. Default processing of FRAM's CHK_DATA area.

2. Default processing of FRAM data for data_logger. c.

FRAM default start processing

Perform FRAM default start processing

1. Insert FRAM data initial into default request flag

FRAM main loop default processing

Perform FRAM main loop default processing

1. Perform default processing corresponding to the default phase:

Default processing of FRAM data

Perform Default processing of FRAM data for

1. Perform default processing of FRAM data for station ID data.

1edl6-6-17)Jor station ID data station ID data
o1 | DEU processing of FRAN data | Perform default processing of FRAM data for 1. Default processing of FRAM data for user 1D data.
1edl6-6-18] or user ID data user ID data
o1 |/Address setting processing of FRANI | Perform address seting of FRAM data for body data 1. Perform address setting of FRAM data for main body data,
1eal6-6-1-9 | yata for main body data.
Default processing of FRAM data for | Perform default processing of FRAM data for gas T, Default processing of FRAM data for gas data.
1eql6-6-1-101 | 5o data data
Default confirmation display Display default confirmation processing 1. Create character data corresponding (o default confirmation.
redl6-6-1-11] | processing
Default abnormal end display Display default abnormal end processing 1. Create character data corresponding (o default abrormal end
1edl6-6-1-12] | processing
Default normal compietion display | Display default normal completion processing 1. Create character data comesponding (o default normal end.
1edl6-6-1-13] | rocessing
eqlo6.1.14) | PRI TonNing display processing | Pertorm default running dsplay processing 1. Create character data corresponding (o default execution.

req[6-6-1-15]

Default processing of logger function

Perform default processing of logger function

1. I logger is defaulted, make the result running.
2. If logger is not defaulted, the result is ended.
3. Return results.

req6-

1]

Default processing of ID_DATA area
of FRAM

Perform default processing of ID_DATA area of

1. Default processing of FRAM_USER_ID data.
2. Default processing of FRAM_ST_ID data.

req[6-6-2-2]

Logger default

Perform logger default processing

1. Clear the status of logger data.

2. Acquire the result of FLASH status byte read processing.

3. In the state where FLASH can be witten, erase the specified block of FLASH

4. In the case where the FLASH can not be written, execute the following
processing 5 to 12.

5. Set FALSH size to erase incomplete address.

6. Set FRAM data for data_logger. ¢ to the default state.

7. Initialize the logger function.

8. Tumoff the power of the logger error state.

9. Record the default value.

10. Turnon FRAM write start flag.

11. Initial value of record count in page is set to 2.

12. Store the current state in the command processing in progress flag

13, Return processing status.

req[6-6-2-3]

Logger function initialization

Initialize the logger function

1. Initialize the following items 2 to 13 in order.
2. Logger activation instructed flag.

3. Command processing flag.

4. Lunch Break.

5. Current state and previous records.
6. Last calibration date and time.

7. Alarm event pointer.

8. Fault event sector pointer.

9. Calibration history sector pointer.
10. Power ONJOFF sector pointer.
11. Setting change sector pointer.

req[6-7-1-1]

DISP setting display ON/OFF setting
display processing

Perform DISP setting display ON/OFF setting display
processing

1. Create display of ON/OFF setting menu corresponding to DISP setting display
ON/OFF setting
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5712 | DISP seting display ON/OFF seifing |Perform DISP seting display ON/OFF Setting end 1. Insert ftem number into DISP mode seting item ON/OFF setting.
real6-7-1-2] | processing processing 2. Turmon FRAM write start flag.
5713 |DISP seting display ONIOFF setting |Perform DISP seting display ONOFF setfing stat 1. Insert DISP mode setting item ON/OFF setling into ftem number.
req[6-7-1-3] start processing processing
5714 | ISP seting display ONIOFF setting |Perform DISP setiing display ON/OFF setting display 1. Accept the numerical value of 1. 1 or 0 and put the ONIOFF swapping process in
real6-7-1-4] | gisplay item selection processing _|item selection processing the item number
Password numerical value change | Perform password numeric value change processing 1. Input password increment / decrement processing.
req[6-8-1-1]
processing
o512 |Password increaseldecrease change | Perform password increase / decrease change 1. If password increase / decrease is ON, turn password increase / decrease OFF.
real6-8-1-2] | ocessing processing 2. If password increase / decrease is OFF, turn on password increase / decrease.
Password input end judgment Perform password input end judgment 1. If the password digit being entered malches the password input end digit number,
req[6-8-1-3] the result is ended.
2. Return resuls.
Tnput password Perform processing when password Input is 1. In amode requiring a password, when entering the correct password,
6814 necessary the mode is entered.
req(6-8-1-4] 2. When an incorrect password is input, an error screen is displayed.
3. Return the password result.
qloa1s | PaVOrd eordisplay processing | Pertomm display processing a the (me of password 1. Create character Gala corresponding (o password error.
error
"Acquisition processing of password | Perform password type acquisition processing 1. Return password type.
reqfe-8-1-6] [y X
req[6-8-1-7]__| Confirm existence of password resel_| Confirm existence of password reset 1. Return a password return.
Password input screen Perform password input screen 1. Create character data corresponding to the screen you are entering the password.
req[6-8-1-8] 2. Set character data.
Password input deend Perform password input deend processing 1. ITthe password digit being entered s larger than the password input return digit number,
cgig |Processing lower the digit of the input password
req(6-8-1-9] 2. If the password digit being entered is smaller than the password input end digit,
increase the digit of the password being entered.
nitial password processing Perform password initial processing T, Initialize each digft of the password.
req[6-8-1-10]
o1 | User password ONIOFF seting Perform user password ON/OFF setling confirmation 1. Retur item number.
real6-8-2-1] | onfirmation processing processing
User password value setting digit | Perform user password value setting digit down 1. Ifthe item number is O, tum on the result.
req[6-8-2-2]  |down processing processing 2. Ifthe item number is other than 0, count down the item number and turn off the result.
3. Return resuls.
User password value setting digit | Perform user password value setting digit up 1. i the item number is 3, tum on the result.
req[6-6-2:3] |up processing processing 2. Ifthe item number is other than 3, count up the item number and turn off the result,
3. Return results.
o504 | User password ONIOFF seting Perform user password ON/OFF setling display 1. Create ON/OFF setting menu display corresponding (o USER password ON/OFF setting.
real6-8-2-4] | Gispiay processing processing
User password value setiing display | Perform user password value setting display 1. Create character data coresponding (o USER password value setting.
req[6-8-25]  |processing processing 2. Create character data.
o2 | Dser password ONIOFF seting Perform user password ON/OFF setting end 1. Insert flem number into user password ONJOFF setting.
1eal6-8-2:6] | o processing processing 2. Turnon FRAM wiite start flag.
27 | User password value setfing end | Perform user password value setting end 1. Set user password number.
1edl68-27] | processing processing
o2 | User password ONIOFF seting Perform user password ON/OFF setling start 1. Put the user password ON/OFF setting in the item number.
1eal6-8-2-8] | gian processing processing
User password value setting start Perform user password value setting start 1. Initialize item number.
q[6-8-2-9] processing 2. Set the number of digits of the password.
3. Tumoff up / down numerical value setting.
210 | USer password ONIOFF seting Perform user password ON/OFF setting selection 1. Accept the numerical value of 1. 1 or 0 and put the ONJOFF swapping process in
1ea6-8-2-10] | Sojaction processing processing the item number
User password value sefiing Perform user password value setting display 1. Insert numerical increase / decrease processing info editing variables.
selection processing selection processing
‘Acquisition of user password ‘Acquire ONIOFF setiing of maintenance password 1. USER Password ONIOFF setting is retumed
ONJOFF setting
o1 |Acauisiion of mainenance ‘Acquire maintenance password ON/OFF setting 1. Returns ON/OFF setting of MAINTE password,
real6-8-3-1] | asswordON/OFF setting
Maintenance password value seting | Perform maintenance password value setiing 1. 1T the item number is O, tur on the result.
req[6-8-4-1]  |digit down processing digit down processing 2. Ifthe item number is other than 0, count down the item number and turn off the result.
3. Retun resuls.
Maintenance password value setting | Perform maintenance password value setting 1. If the item number is 3, turn on the result.
req[6-8-4-2] | digit up processing digit up processing 2. If the item number is other than 3, count up the item number and turn off the result.
3. Return results.
— password ON/OFF Perform maintenance password ON/OFF setting 1. MAINTE Create ON/OFF setling menu display corresponding (o password ON/OFF
Al6-8-4-3] | setting display processing display processing setting.
Maintenance password value seting | Perform maintenance password value setting 1. MAINTE Create character data corresponding (o password value sefting.
684 |disPlay processing display processing 2. Change the numerical value corresponding to MAINTE password value setting to
req(6-8-4-4] character (SHORT) data.
a5 | Manienance password ONIOFF Perform maintenance password ON/OFF setting 1. Insert flem number into Mantenance password ON/OFF setting.
1eal6-8-4-5] | erting end processing end processing 2. Tumon FRAM write start flag.
— password value sefting | Perform maintenance password value setting end 1. Set the 4-digit maintenance password number.
Al6-8-4-61 | end processing processing
. Maintenance password ON/OFF Perform maintenance password ON/OFF setting 1. Put the maintenance password ON/OFF setting in the item number.
1eq[6:84-7] | setiing start processing start processing
Maintenance password value setting | Perform maintenance password value setting start 1. Initialize item number.
reql6-8-4-8]  |start processing processing 2. Set the 4-digit maintenance password number.
3. Tumoff up / down numerical value setting.
g | Manienance password ON/OFF Perform maintenance password ON/OFF setling 1. Put ONIOFF replacement processing in item number.
1eql6-8-4-9 | ating selection processing selection processing
o410 | Vantenance password value seting | Perform maintenance password value setting 1. MAINTE Include increase / decrease process of numerical value corresponding (0
1eql6-8-4-10] | aiecrion processing display selection processing password value setting in editing variable.
o911 |/Acauisiion of password protection | Acquire password protection ON/OFF setiing 1. Return ONIOFF setting of password protection.
real6-9-1-1] | oNjOFF setting
FRAM factory default update Perform FRAM factory defalt update execution 1. Substitute FRAM selling data size.
. |execution processing processing 2. Substitute the program number.
req[6-10-1-1] 3. Copy the program number.
4. Check SUM Update.
o1012) | FRAM faciory default update Perform FRAM factory default updale processing 1. When ROM and FRAM are normal, update FRAM to factory default state.
1eqal6-10-1-2] | ;rocessing 2. If FRAM can not be factory-set, turn on FRAM error flag
6.10.1.3] | FCIO selling SIoring in progress | Perform factory setting storing in progress display 1. Creates character data corresponding to the factory setting recording
1eql6-10-1-3] | jispiay processing processing
Factory setting storage display Perform factory setting storage display 1 processing 1. Creates character data corresponding to factory setting record display 1.
redl6-10-14] [y processing
Factory setting storage display Perform factory setting storage display 2 processing 1. Creates character data corresponding to factory setting record display 2.
1edl6-10-15] |5 processing
5105 | Facton setting stoing processing | Perform factory Setting storing processing 1. Set FRAM to factory condition
req(6-10-1-6] 2. Reset alarm point.
FRAM factory shipped data LOAD | Perform FRAM factory shipped data LOAD 1. FRAM Load factory data 2 faces
processing processing 2. Match wiite process.
3. Compare which side is the latest
req[6-10-2-1] 4. Write on the old side.
5. If you do not know which side is the latest, write on both sides.
6. Returns the judgment result.
Read factory default data Read factory default data of FRAM 1. Read factory default data of FRAM
(alarm point) of FRAM
req[6-10-2-2)
1023 |Facto default setings of FRAM | Load factory default setfings of FRAM 1. Retrieve backup of current setting
req[6-10-2-3] 2. FRAM Load factory default settings.
Confitm reading of factory default | Perform reading confirmation processing of factory 1. Confirm reading of FRAM factory shipment data.
data (alarm point) of FRAM default data (alarm point) of FRAM 2. Ifthe gas setting is changed, turn off the alarm reset ON/OFF setting flag.

req[6-10-2-4]

req[6-10-2-5]

Factory default restore display
processing

Perform factory default restore display processing

Create character data corresponding to factory reset

req[6-10-2-6]

Factory default setting restore
display 1 processing

Perform factory default setting restore display
1 processing

Creates character ata corresponding to factory setting backward display 1

req[6-10-2-7)

Factory default setting restore
display 2 processing

Perform factory default setting restore display
2 processing

=

Create character data corresponding (o factory efault setting return dispiay 2.

Factory efault sefting restore Perform factory default Setting restoration processing 1. Read FRAM setting at factory shipment
req[6-10-2-8] | processing 2. Record alam point for reseting.
3. Turnon FRAM write start flag.
reql6-11-1-1] _|Power ON hold processing Perform power ON hold processing 1. Maintain power ON state
‘Acquisition of battery low voltage | Acquire battery low voltage power OFF flag 1. Returns the power OFF fiag of battery low voltage
real6-11-2-1] | ower OFF flag
o122 | TORN OFF Display "TURN OFF" 1. Create character data comesponding (0 "TURN OFF" display.

req[6-11-2-3]

Create all turn-off display

Create all tur-off display

~ Retums setting process of all tured off display data.
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Processing display initialization Processing display initialization processing 1. Set the pump stop flag to false.
req[6-11-2-4]  |processing 2. Set the purging flag to false.
3. Set the purae count timer to 0.
Create TURNOFF display Perform display creation processing at TURNOFF 1. Clear LCD display data.
req(6-11-2-5] 2. Set the display type to turn off.
3. Show tumn off.
req6-11-2-6] | PUMP PUTGe display processing Pump purge display processing 1. Set the display type (o purge
2. Show purae and remainina burae time.
reql6-11-2-7] _|Purging flag setting process Purging flag setting process 1. Assign the request flag to the purging flag
req[6-11-2-8] | Purging flag acquisition process Purging flag acquisition process 1. Retur purging flag.
req[6-11-2-9] | Purge count timer setting process’ Purge count timer setting process 1. Assign the maximum purge time (30 seconds) to the purge count timer.
req[6-11-2-10] | Purge time end process_| Purge time end process 1. Returns false if the purge count timer is non-zero, and true if it is zero.
reql6-11-2-17] | 10mSec interrupt processing for 10msec interrupt processing for processing display 1. Decrement the purge count timer if it is non-zero.
orocessing disnlav
PowerOff display ON/OFF forced off | Acquire forced OFF flag of PowerOff display ONJOFF 1. Turmoff Return display forced OFF flag,
1eal6-11-2-12] a4 acquisition processing
Process of acquiring flag of "Acquire the flag of PowerOf display ONJOFF 1. When the turn off display flag is ON and the trn off display forced OFF flag is ON,
PowerOff display ON/OFF the result s turned off.
2. When the tum off display flag is ON and the turn off display forced OFF flag is OFF,
req[6-11-2-13] the result is turned on,
3. When the turn off indication flag is OFF, the result is turned of.
4. Return results.
Judgment processing of PowerOff | Perform PowerOft display judgment processing 1. When the key event is other than the power ke, execute the following processing 2 to 3.
display 2. Initialize the confirmation count of turn off indication.
req[6-11-2-14] 3. Tumoff indicator flag.
4. When the key event is the power key and the confirmation count of the tumn off indication
is larger than 3, the turn off indication flag is turned on.
Process of acquiring PowerOff ‘Acquire PowerOff display flag 1. Return tum off indication flag.
1eq[6-11-2-15] | oty lag
Key activation long press time Perform key activation long press time reset 1. Initialize key press time.
1eal6-11-2-18] ot processing processing
Forced OFF flag setting processing | Perform forced OFF flag setting processing of 1. When the ON/OFF setting flag is OFF, tur off the tun off display forced
req[6-11-2-17] |of PowerOft display ON/OFF PowerOff display ON/OFF OFF flag.
2. When the ON/OFF setting flag is ON, turn on the turn off display forced OFF fiag.
Power OFF processing Perform power OFF processing 1. When USB status confirmation processing is OFF, the FRAM witing start flag is OFF or
the forced power OFF OFF execution flag is ON, execute the following processing 2 to 4
2. Stop SP! of dedicated function.
3. Stop IIC of SCI6.
req[6-11-2-18] 4. Stop UART of SCI9.
5. Stop interrupt.

6.Stop the MCU power supply voltage monitoring function
7. When the FirmUpdate flag is ON, USB communication function is stopped.

req[6-11-2-19] | ON processing of the power OFF flag | turn on the power OFF flag 1. Turnon the power OFF execution flag.
req[6-11-2-20] | ON processing of the power OFF flag | turn on forced power OFF flag 1. Turnon the forced power OFF execution flag.
req(6-11-2-21] | ACGUISItoN processing of the power | Perform acquisition processing of the power OFF- flag 1. Return the power OFF flag.
‘Communication processing Perform communication processing initialization 1. Assign initial values to the receive buffer.
initialization processing processing 2. Assign iniial values to the transmit buffer.
3. Assign the initial value to the receive data counter.
req(7-1-1-1] 4. Assign an initial value to the end character save buffer.
5. Assign the initial value to the receive completion flag.
6. Assign initial values to the communication operation flags.
7. Initialize the UARTS driver.
reql7-1-1-2] | CommumICalion processing device | Perform communicalion processing device sanup 1. Start the UARTS driver,
startun processina nrocessing 2. Set the communication oneration flag to ON.
req7-1-1-3] | Communicalion processing device | Perform communicaion processing device siop 1. Stop the UARTS driver.
ston processing nrocessing 2. Set the lion oneration flaa to OFF.
‘Communication reception data Perform communication reception data analysis 1 When the communication operation flag is ON and the reception completion flag is ON,
analysis Transmission data creation | Transmission data creation processing the following processing is performed.
processing 2. Check the SUM value of the received data.
3. Copy the command part of the receive buffer to the transmit buffer.
req(7-1-1-4] 4. Execute command processing and get the number of transmitted data.
5. Send the data in the send buffer
6. Set the initial value to the received data counter.
7. Set the reception completion flag to OFF.
Communication reception data Perform communication reception Gata acquisition 1. If the communication operation flag is ON, perform the following processing.
acquisition processing processing 2. Store the received data in the receive buffer and increment the received data counter.
3. If the receive data counter is greater than the maximum counter value, clip to the
req[7-1-1-5] maximum counter value.
4. If the received data is the end character, set the received data to the end character save
buffer and set the reception completion flag to Of
eal7-115) | COMMunication feception erfor Perform communication reception error processing 1. Assign initial values o the receive buffer.
processing 2. Assign the initial value to the received data counter.
Received data SUM value Perform received data SUM value confirmation 1. Initialize the command top flag.
confirmation processing processing 2. Initialize the SUM buffer.
3. Start SUM calculation when the received data is STX, and end SUM calculation when
reql7-1-1-7] the received datais ETX.
4. 1f the calculated SUM value and the received SUM value match, assign normal to the
result flag, and if they do not match, assign abnormal to the result flag.
5. Return the result flag.
USB communication partner Perform USB communication partner confirmation 1. If the USB connection confirmation port is ON, set the result flag to indicate that there is
confirmation process process a communication partner, and if it is OFF, set the result flag to indicate that there is no
req[7-1-1-8] partner.
2. Return the result flags.
USB communication mode no-partner | Perform USB communication mode no-partner 1. Decrement if the no communication partner counter is non-zero,
warning processing warning processing 2. If the USB connection confirmation port is ON, set the maximu value (3 minutes) to the
req(7-1-1:9] no communication partner counter.
3. If the no-communication partner counter is 0, request the alarm of the failure buzzer, and
if it is not 0, request the stop of the failure buzzer.
reql7-1-1-10] | CommMunication device star/stop Perform communication device start/stop status 1. Return the communication operation flag.
status acauisition process iti orocess
C i i Perform device Status 1. Get UARTS transmission stalus.
status acquisition processing acquisition processing 2. If the UARTS transmit state is non-zero, assign true to the result flags, otherwise assign
req[7-1-1-11] false to the result flags.
3. Return result flags.
Communication transmission data Perform communication transmission data setting 1. Assign the transmit data end character to the transmit buffer.
setting processing processing 2. Obtain the data size to calculate the SUM value and calculate the SUM value.
3. Convert the SUM value to 2-byte ASCIl
reql7-1-112) 4. Assign the SUM value to the specified position in the transmit bufer.
5. Assign a terminator to the specified position in the send buffer.
6. Calculate the transmission data size.
7. Send send data.
SUM calculation process Perform SUM calculation process 1. Initialize the SUM value storage buffer
req[7-1-1-13] 2. Calculate the SUM value by accumulating the buffer data to be calculated.
3. Return the SUM value.
Communication command judgment | Perform command deend processing of 1. Obtain command table.
req[7-1-1-14] | processing communication 2. If the SUM check is normal, the command table is looped to the end.
3. Returns the command judgment result.
'SUM calculation processing for Perform SUM calculalion processing for transmission 1. Add received data by received data size.
req[7-1-1-15] of of 2. Calculate the difference between received data added with 0x00U
3. Retur the value obtained by 2
end processing of response Terminate the response frame of communication 1. Acquire data end.
req[7-1-1-16]  |frame of communication 2. Get SUM value.
3. Get transfer endpoit.
SUM calculation processing of Perform SUM calculation of received data of 1. Calculate the SUM value of the received data.
req[7-1-1-17] | received data of communication communication
Communication command Perform communication command processing 1. Get the gas number with the W command, execute the following processing 2 to 4,
Gas information for gas information then transmit it.
2. Processing for setting gas data of nonvolatile memory.
3. Gas data setting processing of concentration calculation data.
18 4. RL78 communication setting reconfiguration processing.
5. With the R command, character data corresponding to the gas information is created.
6. Returns the end of the response frame.
Communication command Perform communication command processing 1. With the R command, character data creation processing and concentration data on

req[7-1-1-19]

Gas table information

for gas table information

gas table information are converted to ASCII.

2. Returns the end of the response frame.
Communication command: Perform communication command processing 1. W command sets NC sensor reading gas data and transmits it
req[7-1-1-20]  |Flammable reading setting for flammable reading setting 2. Convert HEX data to ASCI data with R command.
3. Returns the end of the response frame.
Communication command: Setting for | Perform communication command processing 1. Convert concentration data to ASCII with W command.
each alarm function gas type for alarm point setting 2. In the reading process, when each alarm is OFF, character data corresponding to each
2 alarm is created.

@

. In the reading process, when each alarm is ON, convert the concentration data to ASCII
4. Returs the end of the response frame.

req[7-1-1-22]

Communication command:
Alarm point setting range

Perform communication command processing
for the alarm point settable range

=

W command to wiite the lower limit value and upper fimit value of the alarm point
Using the R command, read the lower limit and upper limit of the alarm point
Returns the end of the response frame.

)

req(7-1-1-23]

Communication command:
STEL setting range

Perform communication command processing
for the STEL settable range

=

- W command writes the lower limit value and upper limit value of the STEL alarm
. Read the lower limit value and the upper limit value of the STEL alarm with

the R command.
3. Retumns the end of the response frame.

~
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Communication command:

Perform communication command processing

1. W command to write the lower limit value and upper limit value of TWA alarm.

TWA settable range for the TWA settable range 2. Read the lower limit and upper limit of TWA alarm with R command.
req(7-1-1-24] 3. Returns the end of the response frame.
Communication command: Perform communication command processing 1. Acquire calibration concentration with W command.
req[7-1-1-25] | CAL concentration for CAL concentration 2.1n the R command, change the numeric value to character data.
3. Returns the end of the response frame.
Communication command: Perform communication command processing 1. W command writes the lower limit value and the upper fimit value of the calibration
CAL concentration setting possible |for the CAL concentration setting possible range concentration.
req[7-1-1-26]  |range 2. Read the lower limit value and upper limit value of the calibration concentration with
the R command.
3. Returns the end of the response frame.
Communication command: Perform communication command processing 1. Acquire proof group with W command.
req[7-1-1-27] | CAL group for the CAL group 2.1n the R command, change the numeric value to character data.
3. Returns the end of the response frame.
Communication command: Perform communication command processing 1. Execute the following processes 2 to 4 with the R command.
Final calibration history on final calibration history 2. Change numeric value to character data.
req[7-1-1-28] 3. Acquire concentration before final calibration.
4. Acquire concentration ater final calibration.
5. Returns the end of the response frame.
Communication command: Perform communication command processing 1. With the R command, character data corresponding to the final calibration history
req[7-1-1-29] | Final calibration history SDM serial  |for the final calibration history SDM serial SDM serial is created.
2. Returns the end of the response frame.
Communication command: Perform communication command processing 1. Execute the following processes 2 to 4 with the R command.
Final BUMP history for the final BUMP history 2. Change numeric value to character data.
req[7-1-1-30] 3. Acquire concentration at final bump test.
4. Acquire final standard value concentration.
5. Returns the end of the response frame.
Communication command: Perform communication command processing 1. With the R command, character data corresponding o the final BUMP history
req[7-1-1-31] | Final BUMP history SDM serial for the final BUMP history SDM serial SDM serial is created.

2. Retuns the end of the response frame.

req(7-1-1-32)

Communication command:
date

Perform communication command processing
for date and time

and time

1. Write the maintenance announcement date and time with W command.
2. Read the maintenance announcement date and time with the R command.
3. Retums the end of the response frame.

req(7-1-1-33]

Communication command:
AIR calibration processing

Perform communication command processing
for AIR calibration processing

1. If AIR calibration is not executed with W command, execute AIR school

2.In the R command, the span coefficient, the temperature value of the combustible
sensor and the temperature value of the oxygen sensor are acquired.

3. When the following conditions 4 to 6 are satisfied with the C command, it is regarded
as a zero calibration error.

4. AIR calibration is not executed.

5. Gas setting is valid.

6. Zero calibration is abnormal

7. Retuns the end of the response frame.

req[7-1-1-34]

Communication command:
Auto calibration processing

Perform communication command processing
for AUTO calibration processing

1. 1t AUTO calibration is not executed with the W command, execute the following
processing 2 to 4.

2. Acquire the SDM serial number.

3. Set the calibration concentration.

4. Perform AUTO calibration.

5. Using the R command, obtain the serial number that was used correctly and
the temperature value of the inflammable sensor.

6. When the following conditions 4 to 6 are satisfied with the C command, it is regarded
as a zero calibration error.

7. AUTO calibration is not executed.

8. Gas setting s valid.

9. Zero calibration is abnormal

10. Retums the end of the response frame

req[7-1-1-35]

Communication command:
Sensor - battery replacement date
and time

Perform communication command processing
for Sensor - battery replacement date and time

1. Write sensor replacement date and time and battery replacement date and ime
with W command.

2. Read sensor replacement date and time and battery replacement date and time
with R command.

3. Returns the end of the response frame.

req[7-1-1-36]

Communication command:
Main serial number

Perform communication command processing
on main sefial number

1. W command to write the main serial number.
2. Read main serial number with R command.
3. Returns the end of the response frame.

req(7-1-1-37)

Communication command:
Main temporary serial number

Perform communication command processing
for main temporary serial number

. Write the provisional main serial number with W command.
2. Using the R command, read the temporary serial number of the main MCU.
3. Returns the end of the response frame.

req(7-1-1-38]

Communication command:
User ID

Perform communication command processing
for user ID

1. W command to write the user D.
2. Execute the following processing 3 to 4 with the R command.
3. Let NULL character be a space

4. Read user ID.

5. Returns the end of the response frame.

Communication command:
Station ID

Perform communication command processing
for station 1D

1. W command to write the station ID.
2. Execute the following processing 3 to 4 with the R command.

req[7-1-1-39] 3. Let NULL character be a space
4. Read station ID.
5. Returns the end of the response frame.
Communication command: Perform communication command processing 1. Write SPE No with W command.
req[7-1-1-40]  |SPE No for SPE No 2. Read SPE No with R command.

3. Retuns the end of the response frame.

req(7-1-1-41]

Communication command:
Destination setting

Perform communication command processing
for destination setting

1. Write the destination setting with W command.
2. Read the destination setting with the R command.
3. Returns the end of the response frame.

req[7-1-1-42]

Communication command
Backlight lighting time

Perform communication command processing
for backlight lighting time

1. Set the backlight lighting time with the W command.
2. Read the set backlight lighting time with the R command.
3. Returns the end of the response frame.

Communication command:
Suppress setting

Perform communication command processing
for suppression setting

1. With W command, set display of suppression ON/OFF and suppression ON/OFF
2. With the R command, ON/OFF of set suppression and ON/OFF display of

reaf7-1-1-43] suppression are read.
3. Returns the end of the response frame.
Communication command: Perform communication command processing 1. Set ONJOFF of zero tracking and ONJOFF of zero tracking by W command,
71144 | 2800 tracking setting for zero tracking setting 2. With the R command, ON/OFF of the set zero tracking and ON/OFF of
req[7-1-1-44] the zero tracking are read.
3. Returns the end of the response frame.
Communication command: Perform communication command processing 1. Set ON/OFF of fong-life mode with W command.
req(7-1-1-45] | Long life ON/OFF for long life ONJOFF setting 2. Read the set long-life mode with the R command.

3. Returns the end of the response frame.

req[7-1-1-46]

Long fife function display ON/OFF
processing

Perform setting processing of the long life
function display ON/OFF function

1. Set the long life function display ONJOFF with W command.
2. Convert ON / OFF of the set long life function display to 0", 1" with R command.
3. Returns the end of the response frame.

req[7-1-1-47]

Communication command:
Flammable LEL Numerical value

Perform communication command processing
for flammable LEL value

1. Execute the following processing 2 ~ with the W command.
2. Setting flammable LEL numerical value,

3. Set LEL value for flammable gas data.

4. Read the set flammable LEL value with the R command.

5. Returns the end of the response frame.

req[7-1-1-48]

Communication command:
Flammable sensor mode

Perform communication command processing
for flammable sensor mode confirmation

1. Read the flammable sensor mode with the R command.
2. Returns the end of the response frame.

req(7-1-1-49]

Communication command:
Margin value display ON/OFF

‘Communication command processing is performed
on the margin value display ON/OFF setting

1. Set ON/OFF of margin value display by W command
2. By using the R command, the displayed margin value display is read
3. Returns the end of the response frame.

req[7-1-1-50]

Communication command:
Alarm operation

Perform communication command processing
for alarm operation setting

1. Set alarm action with W command
2. Read set alarm action with R command,
3. Returns the end of the response frame.

req(7-1-1-51]

Communication command:
Integration alarm ON/OFF

Perform communication command processing
for integration alarm ON/OFF setting

1. Set ONJOFF of integrating alarm with W command.
2. Read set integrated alarm with R command.
3. Returns the end of the response frame.

req[7-1-1-52]

Communication command:
Alarm function ON/OFF

Perform communication command processing
for alarm function ON/OFF setting

1. Set Warning function ON/OFF with W command!
2. Read the set alarm function with the R command.
3. Returns the end of the response frame.

req(7-1-1-53]

Communication command:
Stealth setting

Perform communication command processing
for stealth setting

1. Set stealth function and stealth motor function with W command,
2. Read the set stealth function and stealth motor function with the R command.
3. Returns the end of the response frame,

req[7-1-1-54]

Communication command.
Confirmation beep setting

Perform communication command processing
for confirmation beep setting

1. Use the W command to set the confirmation beep selection and the confirmation
beep time.

2. Convert the set confirmation beep selection to ‘0", '1', '2', ‘3" with the R command and
read the confirmation beep time.

3. Returns the end of the response frame,

req[7-1-1-55]

NCI history download process

Perform history downloaded processing to NCI
active flag

1. Use R command to set history down and set ACK.
2. Retums the end of the response frame.

req(7-1-1-56]

NCI history download function
setting process

Set up the NCI istory download function

1. Set the history download function ON/OFF with W command.
2. Convert ON/OFF of the set history download function to ‘0" and '1' with R command.
3. Returns the end of the response frame,

req[7-1-1-57]

NCI active flag acquisition
processing

Perform setting processing of NCI active flag

1. Set the value of NCI active flag with W command.
2. Convert the set NCI active flag value to0', 'I', '2' with R command.
3. Returns the end of the response frame.

Communication command:

Performs communication command processing

1. Use the W command to set the calibration expiration days.

req(7-1-1-58] | Calibration expiration days on the calibration expiration days 2. Read the set calibration expiration date with the R command.
3. Returns the end of the response frame.
Communication command: Perform communication command processing 1. Use the W command to set the calibration expiration ON/OFF.
req[7-1-1-59] | Calibration expiration ON/OFF for calibration due date ON/OFF setting 2. Read the set calibration expiration with the R command
3. Returns the end of the response frame.
Communication command: Perform communication command processing 1. Use the W command to set the calibration expiration check method.
req[7-1-1-60] | Calibration expired operation for calibration expiration operation 2. Convert the set calibration expiration checking method to '0', L', 2" with the R command.

3. Returns the end of the response frame,

req[7-1-1-61]

Communication command:
BUMP expiration days

Perform communication command processing
for BUMP expiration days

1. Set bump expiration days by W command.
2. Read the set bump expiration days with the R command.
3. Returns the end of the response frame.
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req(7-1-1-62)

Communication command:
BUMP time limit ON/OFF

Perform communication command processing
for BUMP time limit ON/OFF setting

1. Set bump time limit ON/OFF with W command.
2. Use the R command to read the set bump time limit.
3. Returns the end of the response frame.

req[7-1-1-63]

Communication command:
BUMP expired operation

Perform communication command processing
for BUMP expired operation

1. Set bump expiration operation with W command.
2. Read the set bump expiration operation with the R command.
3. Retuns the end of the response frame.

Communication command:

Perform communication command processing

setting

for setting

1. Use the W command to set the following items 2 to 6.
2. Maintenance announcement display days.

3. Maintenance announcement display ON/OFF setting
4. Maintenance announcement Expired operation.

5. Maintenance notice check gas.

6. Read the set items with the R command

7. Returns the end of the response frame.

req(7-1-1-65]

Communication command;
BUMP test condition setting

Perform communication command processing
for BUMP test condition setting

1. Use the W command to set the following items 2 {0 6.
2. Bump time seconds.

3. Bump tolerance.

4. Calibration time after bump fault seconds.

5. Calibration ON/OFF after bump fault.

6. Read the set items with the R command.

7. Retuns the end of the response frame.

req[7-1-1-66]

Communication command:
1D display ON/OFF

Perform communication command processing
for ID display ON/OFF setting

1. Set ONIOFF of ID display with W command.
2. By using the R command, ON/OFF of the set ID display is converted to ‘0', 1.
3. Returns the end of the response frame.

req(7-1-1-67)

Communication command:
Lunch break ON/OFF

erform communication command processing
for lunch break ON/OFF setting

1. Use W command to set lunch break ON/OFF.
2. With the R command, ON/OFF of the set lunch break is converted to
3. Retums the end of the response frame.

Communication command:

Perform communication command processing

1. Set ONIOFF of key operation sound with W command.

req-1-1.68] | K€Y Operation sound ONIOFF for key operation sound ON/OFF setting 2. By using the R command, ON/OFF of the set key operation sound is converted
to
3. Returns the end of the response frame.
Communication command: Perform communication command processing 1. Set ONIOFF of DISP setting item with W command.
req[7-1-1-69] | DISP setting item ON/OFF for DISP setting item ON/OFF 2. With the R command, ON/OFF of the set DISP setting item is converted to ‘0',

3. Retuns the end of the response frame.

req(7-1-1-70]

Communication command:
Auto zero ON/OFF

Perform communication command processing
for auto zero ON/OFF

1. Use the W command to set the auto zero ON/OFF.
2. With the R command, turn ON/OFF of the set auto zero into '0'
3. Retums the end of the response frame.

Communication command:

Perform communication command processing

1. Set ON/OFF of demand zero with W command.
with R command.

req[7-1-1-72]  |Demand zero ONJOFF for demand zero ON/OFF 2. Convert ON/OFF of set demand zero to 0'
3. Retuns the end of the response frame.
Communication command: Automatic | Perform communication command processing . Set ONJOFF of automatic start after successful BUMP/CAL with W command.
start ONJOFF after successful for automatic start ON/OFF after successful 2. Convert ON/OFF of set automatic start after successful BUMPICAL to 0', ' with R
redl7-1-172] | gympicaL BUMP/CAL d
3. Retumns the end of the response frame.
Communication command: Pump | Perform communication command processing . Set ONJOFF of pump stop screen display with W command.
stop screen display ON/OFF for pump stop screen display ON/OFF 2. Convert ON/OFF of set pump stop screen display to ‘0', "' with R command.
reqf7-1-1-73] 3. Returns the end of the response frame.
Communication command: Alarm | Perform communication command processing 1. Set ONJOFF of alarm silence with W command.
reqlr-11.74) | Sience ONIOFF for alarm silence ON/OFF 2. Convert ON/OFF of set alarm silence to ‘0', '1' with R command.

3. Retums the end of the response frame.

req(7-1-1-75]

Communication command:
User password setting

Perform communication command processing
for USER password setting

1. Use the W command to set the USER password.
2. Read the set USER password with the R command,
3. Retums the end of the response frame.

req[7-1-1-76]

Communication command:
Maintenance password setting

Perform communication command processing
for maintenance password setting

1. Set MAINTE password with W command.
2. Read the set MAINTE password with the R command.
3. Retuns the end of the response frame.

req(7-1-1-77)

Communication command:
Password protection ON/OFF

Perform communication command processing
for password protection ON/OFF setting

1. Set password protection ON/OFF with W command.
2. Use the R command to convert the ON/OFF of the set password protection to ‘0', ‘1"
3. Returns the end of the response frame.

req[7-1-1-78]

Communication command:
Interval trend cycle

Perform communication command processing
for interval trend cycle

1. Set the interval trend cycle with the W command.
2. Read the set interval trend cycle with the R command.
3. Returns the end of the response frame.

Communication command:
Overwrite ON/OFF

Perform communication command processing
for overwrite ON/OFF setting

1. Set overwrite ON/OFF with W command.
2. By using the R command, ON/OFF of the set overwrite is converted to 0', 'L
3. Retums the end of the response frame.

req[7-1-1-80]

Communication command:
Time

Perform communication command processing
r time

1. Record the current date and time with W command.
2. Use the R command to get the current date and time.
3. Retuns the end of the response frame.

req(7-1-1-81]

Communication command:
Main program number

Perform communication command processing
for main program number

1. With the R command, character data corresponding to the main program number is
created.
2. Returns the end of the response frame.

req[7-1-1-82]

Communication command:
Subprogram number

Perform communication command processing
for subprogram number

1. With the R command, character data corresponding to the sub program number is

created.
2. Retuns the end of the response frame.

req(7-1-1-83]

Communication command: Get gas
table version number

Perform communication command processing
for get gas table version number

1. With the R command, character data corresponding to the gas table version number is
created.
2. Returns the end of the response frame.

Communication command:

Perform communication command processing

1. With the R command, character data corresponding to the SUM value of

req[7-1-1-84] [ Main program SUM value for main program SUM value the main program is created.
2. Retums the end of the response frame.
Communication command: Perform communication command processing 1. With the R command, character data corresponding to the main program version number
req[7-1-1-85] [ Main program version number on main program version number is created

2. Returns the end of the response frame.

req[7-1-1-86]

Communication command: Gas table
SUM value

Perform communication command processing
on Gas table SUM value

1. With the R command, character data corresponding to the Gas table SUM value is
created.
2. Retums the end of the response frame.

req[7-1-1-87)

Communication command:
Default processing

Perform communication command processing
for default processing

1. With the W command, FRAM default.

2. In the C command, if FRAM default end confirmation processing is OFF,

put ACK in the buffer

When FRAM default end confirmation processing is ON, put SUB in the buffer.
Returns the end of the response frame.

req[7-1-1-88]

Communication command:
Data update processing for FRAM
setting

Perform communication command processing
for data update processing for FRAM setting

. With the W command, turn on the FRAM write start flag.
. Returns the end of the response frame.

NEES

req(7-1-1-89]

Communication command:
FRAM memory dump processing

Perform communication command processing
for FRAM memory dump processing

1. Using the R command, obtain the result of LOAD processing for FRAM data
communication dum|

When the result is OK, the HEX data for dump is converted to ASCII data.
Returns the end of the response frame.

req[7-1-1-90]

Communication command:
FLASH memory dump processing

Perform communication command processing
for FLASH memory dump processing

Convert ASCII data to HEX) data with R command.

When the data size is smaller than 256, execute the following processing 3 to 4.
Read specified byte to FLASH.

Binary processing in progress flag set.

Returns the end of the response frame.

req[7-1-1-91]

Communication command
Data logger check data write
processing

Perform communication command processing
for data logger check data writing processing

 Deploy test data of logger function with W command
. Returns the end of the response frame.

NEEEEEEER

req(7-1-1-92]

Communication command:
Data logger data clear processing

Perform communication command processing
for data logger data clear processing

1. Clear the logger function data logger with W command.
2. In the C command, if the data logger clear end confirmation processing of the logger
function is OFF, put ACK in the buffer.
3. When data logger clear end confirmation processing of logger function is ON,
put SUB in the buffer
4. Returns the end of the response frame.

req[7-1-1-93]

Communication command:
Data logger power event clear
processing

Perform communication command processing
for data logger power event clear processing

1. With the W command, clear the power logger of the logger function

2.1n the C command, if the logger clear end confirmation processing of the logger
function is OFF, put ACK in the buffer

3. Power supply of logger function When log clear clear end processing is ON,
put SUB in the buffer.

4. Returns the end of the response frame.
Communication command: Perform communication command processing 1. Execute the following processing 2 to 6 with the W command.
Data logger start stop processing for data logger start stop processing 2. Update the PEAK value to the current value.
3. Initialize accumulated area, average value.
req[7-1-1-94] 4. Initialize STEL value and TWA value.
5. Turnoff the resume flag
6. Start logger measurement
7. Returns the end of the response frame.
Communication command: Performs communication command processing 1. Use the W command to record factory settings and reset alarm points.
req[7-1-1-95] | Factory setting save reset processing |for factory setting save reset processing 2. Use the R command to read the factory default settings and reset alarm points.
3. Returns the end of the response frame.
Communication command: Perform communication command processing 1. Record alarm point for reset with W command,
req[7-1-1-96] | Saving and restoring processing of  [for Saving and restoring processing of alarm point 2. Read alarm point for reset by R command.
alarm point for resetting for resetting 3. Returns the end of the response frame.
Communication command: Perform communication command processing 1. Record lunch break with W command.
reql7-1-1.97] | Lunch break save reset processing (for lunch break save reset processing 2. With the R command, read the launch break and write the launch break data to
the processing buffer.
3. Returns the end of the response frame.
Communication command: Perform communication command processing 1 With the W command, turn on the power OFF flag.
req(7-1-1-98] | Power OFF processing for power OFF processing 2. Returns the end of the response frame.
Communication command: Perform communication command processing ~Perform the following processing 2 to 8 with the W command.
BUMP execution for BUMP execution . Get serial number.
(concentration specification) . Acquire tolerance rate.
. Acquisition of concentration.
req(7-1-1-99] . BUMP success result.

. Concentration value at BUMP.
. Get current date and time.

. Restore backup.

. Returns the end of the response frame.

R
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req[7-1-1-100]

Communication command:
Fast bump record

Perform communication command processing
for fast bump recording

1. Perform the following processing 2 to 8 with the W command.
2. Acquire the SDM serial number.

3. Acquire the calibration concentration.

4. Acquire result concentration.

5. Acquire success / fault result of fast bump.

6. Substitute concentration values for fast bumps.

7. When fast bump is being performed, turn on execution feasibility flag.
8. If the fast bump is successful, put @ bump record in FRAM.

9. Put the current time in bump date and time.

10. Acquire the bump test concentration.

11. Acquire bump result concentration.

12. Acquire the SDM serial to be used for the bump,

13. Record BUMP of logger function.

14. Send date to SDM

15. Get the current date and time.

16. Retums the end of the response frame

req[7-1-1-101]

Communication command:
SDM display processing

Perform communication command processing
for SDM display processing

1. With the W command, set the EX command flag of the command for SDM and receive
the EX command data for SDM.
2. Returns the end of the response frame.

req(7-1-1-102]

Communication command:
FW rewrite start processing (main)

Perform communication command processing
for FW rewrite start processing (main)

1. Execute the following processes 2 with the W command.
2. Update mode flag set processing.
3. Returns the end of the response frame.

req(7-1-1-103]

Communication command:
FW rewrite start processing (sub)

Perform communication command processing
for FW rewrite start processing (sub)

1. W command starts FW rewriting of the sensor MCU.
2. Retums the end of the response frame.

Communication command:
SensorMCU FW rewritable status
acquisition

Perform communication command processing
for sensorMCU FW rewritable status acquisition

1. Execute the following processes 2 and 3 with the S command.
2. Sensor MCU FW update mode acquisition processing.

3. Sensor MCU FW update start process

4. Returns the end of the response frame.

Communication command:
SensorMCU FW rewrite processing

Perform communication command processing
for SensorMCU FW rewrite processing

1. With the S command, after erase block, create a response.
2. With the W command, after rewrite block and calculate SUM value, create a response
3. With the E command, after comparison sum value, create a response.

4. Returns the end of the response frame.

Communication command: FW
rewrite operation mode

Perform communication command processing
for FW rewrite operation mode

1. With the R command, character data corresponding to the FW rewrite mode is created.
2. Returns the end of the response frame.

req(7-1-1-107]

Communication command: FW
rewrite start processing (main)

Perform communication command processing
for FW rewrite start processing (main)

1. Execute the following processes 2 and 3 with the S command.
2. ON processing of the power OFF flag and update flag.

3. FirmUpdate flag set processing.

4. Returns the end of the response frame.

req[7-1-1-108]

Communication command: pump
drivelstop processing

Perform communication command processing
for pump drivelstop processing

1. With the W command, after setting the pump Lo/Hi, pump drive ON/OFF, create a
response.

2. With the R command, after reading status of the pump Lo/Hi, pump drive ON/OFF,
create a response.

req(7-1-1-109]

Communication command: pressure
sensor adjustment value setting
processing

Perform communication command processing
for pressure sensor adjustment value setting
processing

1. With the W command, after setting the pressure sensor offset value, create a response.
2. With the R command, after reading the pressure sensor offset value, create a response.
3. Returns the end of the response frame.

req[7-1-1-110]

Communication command: Flow
reduction threshold setting process

Perform communication command processing
for flow reduction threshold setting process

1. With the W command, after setting the flow reduction threshold, create a response.
2. With the R command, after reading the flow reduction threshold, create a response.
3. Returns the end of the response frame.

req[7-1-1-111]

Communication command:
Concentration + status

Perform communication command processing
for concentration + status

1. Execute the following processes 2 to 4 with the R command.
2. Obtain battery voltage icon.

3. Obtaining battery voltage status.

4. Create character data corresponding to battery voltage.

5. Returns the end of the response frame.

req[7-1-1-112]

Communication command:
Concentration

Perform communication command processing
'on concentration

1. With the R command, character data corresponding to the concentration is created.
2. Returns the end of the response frame.

req[7-1-1-113]

Communication command:
Peak concentration

Perform communication command processing
for peak concentration

1. Execute the following processes 2 to 5 with the R command.

2. In the case of 02, the minimum value is placed in the peak concentration value and
the minus flag of the minimum value is placed in the peak flag.

3. For cases other than O2, put the maximum value in the peak concentration value
and put the minus flag of the maximum value in the peak flag.

4.1n case of sensor abnormality, create a character string corresponding to sensor
abrormality.

5. Returns the end of the response frame.

req[7-1-1-114]

Communication command:
AID value

Perform communication command processing
for the A/D value

1. Read the A/D values of the battery and all sensors with the R command.
2. Returns the end of the response frame.

req[7-1-1-115]

Communication command:
Device connection check

Perform communication command processing
for device connection check

1. Use the R command to check the connection status of the device.
2. Retuns the end of the response frame.

Communication command:
Alarm test

Perform communication command processing
for alarm test

1. W command stops warning if ‘0’ is in buffer

2. If the buzzer flag is greater than 2, set alarm 1 H alarm and issue an alarm.

3. With the R command, put the result of alarm test ON / OFF setting confirmation
processing of SDM or manufacturing facility into the buzzer flag

4. Change numeric value to character data.

5. Returns the end of the response frame.

req[7-1-1-117]

Communication command
Alarm check (for SDM)

Perform communication command processing
for alarm check

1. With the S command, after setting the alarm lamp, buzzer, vibration motor ON/OFF,
create a response.

2. Set the alarm test ON/OFF of SDM or manufacturing equipment with E command.

3. Returns the end of the response frame.

req[7-1-1-118]

Communication command:
Obtain key operation status

Perform communication command processing
for obtaining operation status

1. In the loading process, buffer the flags of the MODE and AIR keys.
2. Returns the end of the response frame.

req(7-1-1-119]

Communication command: LED light
check

Perform communication command processing
for LED light check

1. With the S command, after setting the light ON, create a response.
2. With the E command, after setting the light OFF, create a response.
3. Returns the end of the response frame.

req[7-1-1-120]

Main processing after receiving SCI5
command

Perform main processing after receiving SCI5
command

1. Perform 2 and 3 when the reception completion flag is ON.
2. Perform command processing.
3. Send the send data.

Create UPDATA display Perform display creation processing at UPDATA 1. Clear LCD display data
req(7-1-2-1] 2. Display it as UP DATA.
req[7-1-22] _|FirmUpdate flag set Perform FirmUpdate flag set processing 1. Tumon the FirmUpdate flag
req[7-123] _|FirmUpdate mode flag set Perform FirmUpdate mode flag set processing 1. Set the FirmUpdate mode flag to ON.
req[7-1-2-4] _|FirmUpdate mode flag acquisition _| Perform FirmUpdate mode flag acquisition 1. Return the FirmUpdate mode flag
LED processing for FW rewrite display| Perform LED processing for FW rewriting display 1. Set the LED process under the following conditions 2 (0 5.
2. Update standby time
req[7-1-2-5] 3. Updating
4. Upon successful completion of update.
5. On update error.
FW rewrite LED error biink Perform FW rewriting LED error blinking processing 1. Once LED tums off, error biinking is carried ot
req[7-1-2:6] 2. LED error Start flashing,
Key check processing Perform key check processing 1. If the state of the sample key is L, turn on the power.
2. If the status of the sample key is O, turn off the power.
req[7-1-2-7] 3. If you press and hold for a long time, perform the following processing 4 t0 5.
4. Tumoff LED.
5. Set update status to idle state.
FW rewrite processing in progress | Interupt processing is performed for 1 ms during FW 1. Allow interrupts.
1 msec interrupt rewrite processing 2. Call 1 msec timer interrupt processing.
req(7-1-2-6] 3. When the 10 msec count is 0, set the 10 msec count to 10 and key check processing
4. Call timer processing
ar1zg |AecessWindow seting Perform the Accesswindow setting 1. Set access window.

2. Confirm the end of the access window setting.

req[7-1-2-10]

FW rewrite processing

Perform FW rewrite processing

1. Reset the watchdog timer.
2. Initialize FW rewrite RAM.

3. Maintain power on.

4. Disable interrupt.

5. Relocate variable vector table to RAM.

6. Set interrupt handling for SCI 5.

7. Enable CMI 1 interrupt in ICU.

8. Start CMI1 count.

9. Resetting the variable vector table address,

10. Allow interrupts.

11. Deploy FTI processing code to RAM.

12. Set FRDY! callback function and interrupt priority level
13. Start communication.

14. Perform main loop processing.

15. Perform LED processing.

req[7-1-2-11]

FW rewrite processing in progress
10 msec interrupt

Interrupt processing is performed for 10 ms during
FW rewrite processing

L. Call key check processing.
2. Call timer processing.

req[7-1-2-12)  |FLASH open Perform FLASH open 1. Substitute the FLASH open result.
2. Return the result flags.
FLASH close Perform FLASH close 1. Assign the FLASH close result.

req[7-1-2-13]

2. Retum the result flags.

req[7-1-2-14]

FLASH erase block

Perform FLASH erase block

1. Initialize the result flags.

2. If the number of blocks s less than the block upper limit, perform the following
processing

3. Do a FLASH block erase and get the resuit

4 WDT restart while FI ASH status is RUSY

req(7-1-2-15]

Startup area switching execution

Perform startup area switching execution

1. Initialize the result flags.
2. Execute FLASH startup area switching and get the result
3. Return result flags.
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Get startup area

Perform get startup area

1. Get the FLASH startup area.

reqlr-1-2-16) 2. Return the result flags.
FLASH check blank Perform FLASH check blank L. I the check size s 0, assign an error to the result flag.
2. In cases other than process 1, if the FLASH blank check succeeds, assign normal to the
req[7-1-2-17] result flag.

WDT restarts while FLASH status is BUSY.
3 Return result flans

req(7-1-2-18]

FLASH write page

Perform FLASH write page

1. If the write buffer is NULL or the write size is 0, assign abnormal to the result flags.
2. For other than process 1, if FLASH is blank, write to FLASH and get the result.
3. Retumn result flags.

req[7-1-2-19]

FLASH read page

Perform FLASH read page

1. If the read buffer is NULL or the read size is 0, assign an error to the result flag.
2. In cases other than process 1, copy the data to the read buffer and assign normal to the
result flag.

3. Return result flags.

req(7-1-2-20]

Erase with address size

Perform erase with address size

1. Get the erase start block number.
2. Get the erase end block number.

3. Do ablock erase and get the result.
4_Return result flans.

req(7-1-2-21]

Setting FLASH information

Perform setting FLASH information

1. If the FLASH mode is NORMAL, UPDATE, or RESTART, get the FLASH mode and
substitute the result.
Return the result flaos.

req(7-1-2-22)

Get FLASH information

Perform get FLASH information

Initialize the result flags.
Get FLASH information.
Return result flag.

req(7-1-2-23]

Flash access end

Perform flash access end

Initialize the result flags.
Resume interrupt processing.
Return result fla.

req[7-1-2-24]

Suspend interrupt processing

Perform suspend interrupt processing

Disable interrupts.

req[7-1-2-25]

Resume interrupt processing

Perform resume interrupt processing

‘Allow interrupts.

req[7-1-2-26]

Wait for FLASH write page Status

Perform wait for FLASH write page status acquisition

HEEEEEEN

WDT restarts while the result of acquiring the FLASH status is BUSY.

req(7-1-2-27)

Compare variables in U_CHR address

Perform compare variables in U_CHR address

Compare wo variables.
When the comparison result matches, the comparison result is made coincident.
Count up two variables.

Return result.

req[7-1-2-28]

Copy variables in address of U_CHR

Perform copy variables in address of U_CHR

Place the source variable in the destination variable.
Count up two variables.

req(7-1-2-29]

Convert HEX(Byte) data to ASCI data|

Perform convert HEX(Byte) data to ASCII data

Convert HEX data A’ to 'F' to ASCII data.
Count the converted number.
Retun ASCII data.

req[7-1-2-30]

Convert ASCII data to HEX (Byte)
data

Perform convert ASCII data to HEX (Byte) data

If the size of the ASCII data is 2, convert it to 2 bytes of HEX data.
If the size of the ASCII data is 4. convert it to 4-bvte HEX data.

req(7-1-2-31]

'SUM calculation of transmitted data

Perform SUM calculation of transmitted data

Calculate the SUM value by adding data equal to the number of counters to the data in
e receive buffer.
Return the SUM value,

req(7-1-2-32)

Received data SUM check

Perform received data SUM check|

Add the data from the start data STX to the end data ETX of the receive buffer.
Get the received SUM value.

Compare the calculated SUM value with the received SUM value to get the result.
Return resul flan

req(7-1-2-33]

Receive data command processing

Perform receive data command processing

‘Copy the command part of the receive buffer to the transmit buffer.
Calculate the SUM value and if it is normal, execute command processing.
If the command processing result is an error, assign NAK to the send buffer.
Return command processina restilt.

req(7-1-2-34]

Termination of response frames

Perform termination of response frames

Assign the end data to the transmit buffer.

Calculate the SUM value and assign it to the transmit buffer.
Assign a terminator to the transmit buffer.

Return the data size.

req[7-1-2-35]

Device connection confirmation
command

Perform device connection confirmation command

For the R command, get the device name. Assign the result to the send buffer.
Send the transmit bufer.

req[7-1-2-36]

FW update command

Perform FW update command

For the W command, get the mode type. Assign the result to the send buffer.
Send the transmit buffer.

req[7-1-2-37]

Action mode command

Perform action mode command

For the R command, get the operating mode. Assign the result to the send buffer.
Send the transmit bufer

req(7-1-2-38]

Startup area switching command

Perform startup area switching command

[ N N R B R N S R N R N IR

For the W command, get the switching result of the startup area. Assign the result to the
send buffer.
2. Send the transmit buffer.

req(7-1-2-39]

Restart command

Perform restart command

1. For S command, execute the mode switching process and get the result. Assign the
result to the send buffer.
2. Send the transmit buffer.

req[7-1-2-40]

FW update preparation command

Perform FW update preparation command

1. For the S command, assign ACK to the send buffer.
2. Send the transmit buffer.

req(7-1-2-41]

Data transfer command

Perform data transfer command

1. For the S command, get the rewrite start address, data size, and SUM value, start
FLASH erase processing, and get the result. Assign the result to the send buffer.

2. For the W command, get the write address, do a FLASH write and get the resuit. Assign
the result to the send buffer.

3. In the case of the E command, perform end processing and obtain the result. Assign the
result to the send buffer.

4. Send the transmit bufer.

req(7-1-2-42)

Main loop start preprocessing

Perform main loop start preprocessing

1. Start serial communication.
2. Perform main loon orocessina.

req(7-1-2-43]

Mode switching

Perform mode switching

1. Get the mode switching result.
2. Return the mode switchina result

req(7-1-2-44]

FW update pre-start processing

Perform FW update pre-start processing

1. If the data size is greater than 0 and the data size is divisible by the rewriting size,
perform the following processing.

2. Perform WDT restart.

3. Erase FLASH and get the result.

4. Perform WDT restart.

5. If the result is successful, update the rewrite start address, data size, SUM value buffer,
and rewrite data size.

6. Return result flag.
FW rewrite Perform FW rewrite 1. Rewrite the FLASH memory and get the result.
req[7-1-2-45] 2. If rewriting is successful, add the write data size.
3. Return the result.
FW rewrite finished Perform FW rewrite finished 1. If the receive data size is less than the write data size, perform 3 and 4.
2. Initialize the result flags.
3. Calculate the SUM value of the rewritten FW
req[7-1-2-46] 4. Assign the result of comparing the received SUM value and the calculated SUM value to
the result flag.
5. Return result flag.
LED control Perform LED control 1. If the LED mode flag is IDLE, set LED1=ON, LED: FF, LED3=OFF.
req[7-1-2-47) If the LED mode flag is ERASE, set LED! =ON.

LED mode set

Perform LED mode set

1. Assign the mode request flag to the LED mode flag.

Reset flag setting

Perform reset flag setting

1. Assign the reset request flag to the reset flag.

req(7-1-2-50]

10msec callback

Perform 10msec callback

1. Perform the following processing when the LED toggle counter is non-zero.

2. Decrement the LED toggle counter.

3. If the LED toggle counter is 0, toggle the LED ON/OFF flag and set the toggle time
(100ms) in the LED toggle counter.

req[7-1-2-51]

FW update main loop

Perform FW update main loop

1. If the reset flag is non-zero, perform FW update reset processing.
. Perform WDT restart,
. Perform PC communication processing.

req[7-1-2-52]

FW update reset process

Perform FW update reset process

2

3

4_Perform LED oneration nroce:

1. If the reset flag is waiting for transmission completion, check the transmission status of
serial communication, and if transmission is completed, set the reset flag to transmission

req[7-1-2-53]

FW update end processing

Perform FW update end processing

1. Stop serial communication.
2. Turn off the power retention port.
3. Restart WDT.

req(7-1-2-54]

Port operation for power retention

Perform port operation for power retention

1. When the ON/OFF request flag is ON, the power retention port is turned ON, and when it
is OFF. the power retention port is turned OFF.

req[7-1-2-55]

LED port setting processing

Perform LED port setting processing

1. If the LED type is LED1, control the left LED according to the ON/OFF request flag.
When the LED type is LED2, the center LED is controlled according to the ON/OFF request
flag

Key port acquisition process

Perform key port acquisition process

1. I the key type is the POWER key, assign true to the result flag; otherwise, assign false to

7-1-2-56]

real ] the resui flag.

req7-12:57) | POt seting processing for LCD Perform port setting processing for LCD 1. If the ON/OFF request flag is ON, turn on the LCD backiight, and if it is OFF, tum of the
LCD backlioht.

Serial communication main Perform serial communication main processing 1. Perform the following processing when the reception completion flag is ON.
oy processing 2. Perform command processing

req[7-1-2-58] 3. Perform reply processing.
4. Start serial

reql7-12:50) | S1ar serial communication Perform start serial communication 1. Perform UARTS reception processing,
2. Start UARTS orocessina

req7-12:60] |UARTS Receive buffer setting Perform UARTS Receive buffer setting processing for 1. Perform UARTS reception processing;

for receivina the next1 | receivina the next 1 bvte

req[7-1-2-61] _|Serial stop Perform serial stop 1 Perform UARTS stop processing.

reql7-1-2-62) | Check serial iansrission stalus Perform check serial transmission status. 1. Get the serial transmission Status.
2. Return serial status.

req[7-1-2-63]__| Get binary reception flag Perform get binary reception flag 1. Return the binary receive flag.

req[7-1-2-64]

Serial receive interrupt processing

Perform serial receive interrupt processing

=

Ifthe received data counter is 0 and the received data is not STX, perform the following
processing

2. Assign the received data to the receive buffer and increment the received data counter.
3. If the received data counter is greater than or equal to the upper limit, substitute the initial
values for the received data counter and the FW rewrite command processing flag.

4. 1f the FW rewrite command processing flag is false and the 92W command is received,
substitute true for the FW rewrite command processing flag

5. If the FW rewrite command processing flag is true, if the received data s the end
character, and if the received data counter is the defauit value, substitute the received data
into the terminator save buffer and set the reception completion flag to ON.

6. If the FW rewrite command processing flag is false and the received data s the end
character, substitute the received data into the terminator save buffer and set the reception
completion flag to ON.

req[7-1-2-65]

Reply processing to PC

Perform reply processing to PC

1. Perform data transmission processing,
2. Perform data transmission end processing.

req[7-1-2-66]

Data transmission end processing

Perform data transmission end processing

1. Assign the inital value to the receive counter,
2. Assign the initial value to the receive completion flag
3. Assign the initial value to the FW rewrite command processing flag.
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req[7-1-2-67) |Data process Perform data process 1. Perform UARTS processing.
req[7-1-2-68] _|Watchdog timer restart Perform watchdog timer restart 1. Restart WDT.
Sensor MCU 10 msec acquisition | Acquire sensor MCU 10 msec switching flag 1. 10 msec Returns the switching flag.

req[7-1-2-69]

of switching flag

req(7-1-2-70]

Sensor MCU FW rewriting 10 msec
interrupt processing

Perform sensor MCU FW rewriting 10 msec interrupt
processing

=

. When the count timer is not 0, the count timer is counted down.
Read the pressed state of the key.
. Create an event for ZIPC of key.

B

req[7-1-2-71]

Sensor MCU FW rewrite processing

Perform sensor MCU FW rewrite processing

1. When the sensor MCU FW rewrite execution flag is ON and the FRAM write start flag is
OFF,
the following processes 2 to 13 are executed.
2. Reset the watchdog timer.
3. Stop SP! of dedicated function.
4. Stop each SCI.
5. Stop IIC of dedicated function.
6. Stop CMT2 interrupt.
7. Reset the watchdog timer.
8. Perform main loop processing.
9. Reset the watchdog timer.
10. When the rewriting program is started, the Reary command for rewriting FW is output.
11. Stop communication.
12. Reset the watchdog timer.

req(7-1-2-72)

Sensor MCU FW rewrite start
processing

Perform sensor MCU FW rewrite start processing

1. Turnon sensor MCU FW rewrite end flag.

req(7-1-2-73]

‘Sensor microcomputer FW rewrite
mode flag setting processing

Perform sensor microcomputer FW rewrite mode flag
setting processing

1. Assign the request flag (o the FW rewrite mode flag

req(7-1-2-74]

Sensor microcomputer FW rewrite
mode flag acquisition processing

Perform sensor microcomputer FW rewrite mode flag
acquisition processing

1. Return the FW rewrite mode flag,

req(7-1-2-75]

BaudRateSet command

Perform BaudRateSet command transmission
processing

1. Set defay time acquisition ID.

2. Send BaudRateSet command frame.

3. If the result of the reception end wait process is time-out or error, the result is
abnormally ended.

4. f there is no abnormality in the reception end wait processing, the result is normally

5. Retun results.

req(7-1-2-76]

BlockBlankCheck command

Perform BlockBlankCheck command transmission
processing

1. Set delay time acquisition ID.
2. Send a BlockBlankCheck command frame.
3. If the result of the reception end wait process s time-out or eror, the result is abnormally

4. Return results.

req[7-1-2-77)

BlockErase command

Perform BlockErase command transmission
processing

1. Set delay time acquisition ID.

2. Send a BlockErase command frame.

3. Ifthe result of the reception end wait process is time-out or error, the result is abnormally
ended.

4. Return results.

req(7-1-2-78]

CheckSum command

Perform CheckSum command transmission
processing

1. Set delay time acquisition ID.
2. Send CheckSum command frame
3. If the result of the reception end wait process s time-out or eor, the result is abnormally

4. Return results.

req[7-1-2-79]

Programming command step.1

Perform programming command (1) command
transmission processing

1. Set delay time acquisition ID.

2. Programming command (1) Send command frame.

3. If the result of the reception end wait process is time-out or error, the result is abnormally
ended.

4. Return results.

req(7-1-2-80]

Programming command step.2

Perform programming command (2) command
transmission processing

1. Set delay time acquisition ID.
2. Programming command (2) Send command frame.
3. If the result of the reception end wait process s time-out or eror, the result is abnormally

4. Return results.

req[7-1-2-81]

Programming command step.3

Perform programming command (3) command
transmission processing

1. Set delay time acquisition ID.

2. Programming command (3) Send command frame.

3. If the result of the reception end wait process is time-out or error, the result is abnormally
ended.

4. Return results.

req(7-1-2-82]

Reset command

Perform Reset command transmission processing

1. Set delay time acquisition ID.

2. Send the Reset command frame

3. If the result of the reception end wait process s time-out or eor, the result is abnormally
ended.

4. Return results.

req[7-1-2-83]

Calculating SUM value of 16 bit
command

Calculate the SUM value of 16 bit command

1. Calculate SUM value of 16 bit command.
2. Retums the SUM value.

req[7-1-2-84]

Calculating SUM value of 8 bit
command

Calculate the SUM value of 8 bit command

1. Calculate SUM value of 8 bit command.

req(7-1-2-85]

Delete until last block

Perform deletion processing unti the last block

1. Add the rewritable minimum value to the start block address.

2. When the start block address is larger than the value obtained by adding 1 to
the write end address, the result is set to TRUE.

3. Retum results.

req[7-1-2-86]

ACK check

Perform ACK check processing

1. If the receive buffer is ACK, set the result to TRUE.
2. Retumn results.
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Reception request

Return reception request

- When the SCI reception flag of RL78 is TRUE, the result is set to FALSE.

Set the SCI reception flag of RL78 to TRUE.
Set the number of data received by SCI9 to 0.

Put the reception amount in the received data length of SCI9.
Put the receive buffer in the receive buffer address of SCI9.
Return results.

req(7-1-2-88]

Status/frame reception request

Perform status/frame reception request processing

if the reception request processing has failed, the result is abnormally ended.
Return results.

req(7-1-2-89)]

Transmission request

Perform transmission request processing

When the SCI reception flag of RL78 is TRUE, the resuit is set to FALSE.
Set the SCI reception flag of RL78 to TRUE.

Put the reception amount in the transmission data length of SCI9.

Put the receive buffer in the send buffer address of SCI9.

Return results.

req(7-1-2-90]

<

request

Perform request
processing

wpploronedE(oosen e

Set transmission buffer.
Calculate SUM value of 8 bit command.
Reset watchdog timer if transmitting.

req[7-1-2-91]

Data frame transmission request

Perform data frame transmission request processing

If the data byte is 0, set the data byte to 256.
Set transmission buffer.

Calculate SUM value of 8 bit command.

If the last frame is TRUE, put the ASCII_ETX into the send buffer.
Reset watchdog timer if

req(7-1-2-92)

Restart communication driver

Perform restart communication driver

Stop IIC on SCI9 and stop communication driver.
Initialize the setting of SCI9.

Set control register.

Start UART of SCI9 and start driver.

req(7-1-2-93]

Communication method data
transmission

Perform data transmission process of communication
method

Set the TOOLO pin to LOW.

When the number of UART lines is 128, set the TOOL 0 pin to HIGH.
Perform nop processing.

Reset the watchdog timer.

req(7-1-2-94]

Update wait time

Perform update processing of wait time

Set the minimum wait time.

Set the time required for data transmission / reception.
Set the time taken to receive the next command.

Set the time to timeout.

req(7-1-2-95]

Wait processing

Perform wait processing

Perform nop processing.
Reset the watchdog timer.

req(7-1-2-96]

Wait for reception end

Perform reception end wait processing

Perform nop processing.

Reset the watchdog timer.

If the SCI reception flag of RL78 is not TRUE, the result is normally ended.
Return results.

req(7-1-2-97)

Target power OFF

‘Sensor unit power OFF

Stop supplying the SCI line.
Suspend the power supply of the sensor unit

req[7-1-2-98]

Block rewrite

Perform block rewrite processing

sonevelronvrldvrronelrone[ronelos o

o

Calculate SUM value of 16 bit command.
Rewrite in the order of 1st frame and 2nd frame.
When the 1st frame and 2nd frame can be rewritten normally, the last frame is rewritten.

. If the rewrite fails in one of the 1st frame, the 2nd frame, and the last frame,

set the result to FALSE.
Retum results.

req(7-1-2-99]

Setting the start block

Perform setting process of start block

=

~When the start block address is larger than the write end address,

the result is set to FALSE.
Put the start block address in the current block top address.
The divided data counter is set to 1.

Return deletion processing until the last block.

Return results.

req(7-1-2-100]

Start rewrite program

Start processing of rewriting program

5

Se the waiting time t0 0. 75.
Turmoff the target.
Configure each port.
Send communication mode data.
Restart communication driver.
Set delay time acquisition ID.
Set the baud rate.
Update standby time.
Make the result TRUE.

Return results.

Power OFF history record

Perform power OFF history record

Set the time buffer.

When the power is of, the logger is ended.

Record the interval trend trailer.

Check the maximum number of alarm event records.

rloorwnrloNooswnrlgee oo renr[os o

req(8-1-1-1] Check fault event record maximum number.
Check the maximum number of calibration history records.
Power ON/OFF setting history Check the maximum number of records.
Check the setting change record maximum number.
Power ON history record Perform power ON history record Set the time buffer.
Set mode elapsed seconds count to 0.
Create data.
req(8-1-1-2] Write to the power ONJOFF setting history area.
Cancel the logger error state.
Update Ponta of Failure.
5109 | DEUl processing of FRAN data | Perform default processing of FRAM data for Set FRAM data for data_logger. ¢ (o the default state.
real8-1-1-3] 4oy dara_logger.c data_logger. ¢
req[8-1-1-4] | Stopped state set Perform setting of the function stop state. 1. Set the function stop state.
‘Power ON/OFF history creation Create power ON/OFF history 1. Check the logger pointer status.
req[8-1-1-5] 2. Confirm logger face information.
3. Set the in-page record count to 2.
Power ON/OFF record maximum Check power supply ON/OFF record maximum . If the number of record keeping is equal to or less than the number of power
req[8-1-1-6] | number check number ON/OFF setting data, check the maximum number of power ON/OFF setting records.
2. Flash erase.
Write to power ONJOFF area Write to the power ONJOFF area 1. If the maximum number of power ONJOFF settings and the number of power
ON/OFF setting data are not equal, write to the power ON/OFF setting area.
req[8-1-1-7]
"Add to power supply area "Add to power supply area 1. If the number of power ON/OFF selling data is not the maximum power ON/OFF
setting number, write the specified byte to FLASH.
req[8-1-1-8]
5119 |-odger funciion power supply fog Perform logger function power supply log clear 1. Return logger power event clear flag.
1eal8-1-1-9] | cjear clear end processing end processing
1110 | -odger funciion power supply Tog Perform logger function power supply 1og clear 1. When the logger power event clear flag is ON and the power logger has ot been
1eq(8-1-1-10] | qjear processing processing cleared, tumn off the logger power event clear flag,
Power supply stop processing of Perform power supply stop processing of logger 1. If an error does not occur while executing the logger, make the result into execution.
logger 2. If an error occurs during logger execution, update FRAM and end the result as
req[8-1-1-11]
completion.
3. Return results.
Logger power supply activation Perform logger power supply activation processing 1. Record power ON history.
req(8-1-1-12]
processing
51113 | POMer SUpply forlogger funciion Power supply of logger function perform logger . Tum logger power event clear flag ON.
reql8-1-1-13] | sqqer clear start processing clear start process
Logger comparison processing Perform logger comparison processing 1. Compare logger numbers.
req[8-1-2-1]
‘Sector erase processing of Perform sector erase processing of logger FLASH 1. Delete the following addresses 2 to 7 in order.
logger FLASH 2. Alarm trend address.
3. Power ONOFF address.
req(8-1-2-2] 4. Alarm event address.
5. Failure event address.
6. Calibration history address.
7. Setting change address.
Logger flash status read processing | Perform status readout process of logger flash 1. Read the status of the logger flash.
req(8-1-2-3]
Confirm whether it is a leap year Confirm whether it is a leap year or not 1. Confirm whether itis a leap year or not.
req8-1-2-4]  [o o
Gas result summary of interval trend | Summarize gas results of interval trend 1. Summarize gas results of interval trend.
req(8-1-2-5]
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req(8-1-2-6]

Logger confirmation

Confirm each logger

1. Set the time buffer

2. Count up mode elapsed seconds count.

3. When the mode is the operation mode, the following processes 4 to 8 are executed.

4. Get mode status.

5. Copy buffer.

6. Buffer the current mode.

7. Set mode elapsed seconds to 0.

8. Append to power supply area.

9. When the mode is the standby mode, the processing setting in the standby state of
the following 10 to 11 is set.

10. Recording standby at power on.

11. Wait for logger to start

12. When the mode is the logger restart mode, start the logger after stopping.

13. When the logger is running or stopped, set the processing in the following 14 to 18

states and events.

14. At the time of interval.

15. On operation event.

16. At alarm event.

17. On fault event.

18. Sector erase execution standby.

req(8-1-2-7)

Logger start

Start each logger

1. Update the measurement logger count of FRAM.
2. Initialize the previous alarm status.

3. Initialize the previous fault status.

4. Initialize the number of logger data.

5. Initialize page address.

6. Initialize the number of alarms.

7. Initialize the average concentration integrated value of the interval interval.
8. Acquire the final calibration date and time.

9. Record the time taken for processing.

10. Initialize cycle time at final write.

11. Initialize the average temperature.

12. Set auto recording interval.

13. Create and record an interval header.

req(8-1-2-8]

Logger stop

Stop each logger

1. Set the time buffer.

2. Fill the page.

3. Record the alarm trend header.

4. End the interval.

5. After writing the trailer, clear the running status and stop.
6. Retum processing step+P8;

req(8-1-2-9]

Copy n bytes

Perform n byte copy

1. Copy n bytes.

req(8-1-2-10]

Header code change

Change header code

1. Change header code.

Concentration value or full scale
+ 1 digit

Perform minus over setting

1. If the concentration value s already DDDD value or FEFE value, do not do anything.
2. 1f the minus flag is ON, it returns minus over

reqfg-1-2-11] 3. When the minus flag is OFF, it returns over.
Togger bufering, page overliow 15 | Perform logger buffering T Retur specified byte write processing o FLASH.
reqa-1212) | FLASH pages less than RAM
Start measurement of interval trend | Perform measurement of interval trend starts. 1. Ifitis not the last page, move on to the next page.
61015 | Sector erase avoidance sector erase avoidance 2. In case of overwrite setting, retur to the beginning.
reqf8-1-2-13] 3. In the case of the 2nd page of the block top page including the measurement starting
page, wait until it becomes full.
Gas specification in header Perform setting process of gas specification in header 1. If it exceeds 50000 ppm with 1 st alarm, 2 nd alarm, 3 rd alarm, STEL warning,
TWA alarm, set it as concentration code.
eq2214] 2. Record the calibration history of the flammable gas and the bump history with

the gas name that is not read.
. Copy variables and create character data.
. Return output string.

req(8-1-2-15]

Sensor invalid data of interval trend

Perform processing to return sensor invaid data o
interval trend

~ Copy variables.
. Return initial fault / function OFF data.
. Return output string.

req[8-1-2-16]

Sensor OFF data of interval trend

Perform processing to return sensor OFF data of
interval trend

Copy variables.
. Return sensor OFF data.
. Return output string.

req(8-1-2-17)

Logger header record for trends.

Perform logger header recording for trend

BEEEEEEES

~Ifthe data type is an alarm trend, fill the page and write it in the alarm trend
header area.
. Otherwise, write to the interval area.

req(8-1-2-18]

Create logger header data

Create each logger header data

 Create logger header data of the following data type 2 ~9
. interval.

. bar.
. Alarm trend.
. Alarm event.
. Failure event.
. Proofreading.

. Returns the number of bytes.

Confirm measurement cycle

Perform measurement cycle check

 Check interval time elapsed

. When the interval trend cycle is equal to or less than the logical time seconds processed
last in the measurement cycle, interval data s recorded or counted up, and the average
concentration integration value of the interval interval is initialized.

NEEEEEEEEER
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req(8-1-2-19] 3. Otherwise, it is added to the average concentration integrated value of the interval
Interval event recording Record interval events 1. Ifthe log is not ful, create the data and wrte It o the interval area.
req[8-1-2-20]
Interval event creation Create an interval event 1. Copy variables and create interval events,
2. Returns the number of output bytes.
req(8-1-2-21]
12.22] |/Acauisiion of next page of nterval | Acquire next page of inerval 11Tt s not the last page, move on 1o the next page.
req(8-1-2-22] 2. In case of overwrite setting, retun to the beginning.
Fill page in the interval area Perform page filing in the interval area 1. Check remaining amount on page.
2. If it is not full, acquire the next page and turn on the FRAM write start flag.
req[8-1-2-23]
8-1-2-24)] Interval trend data recording Recording interval trend data 1. Create data.
red(8-1-2-24] 2. Write to the interval area.
Create interval trend data Create interval trend data 1. Copy variables and create interval trend data.
req[8-1:2.25] 2. Returns the number of output bytes.
Interval temperature data creation Create interval temperature data 1. Copy variables and create interval temperature data.
req[8-1:2-26] 2. Returns the number of output bytes.
Wirite to the interval area Wiite to the interval area 1. If the page after writing matches the page size, obtain the next page.
2. Tumon FRAM write start flag.
3. If the successive flash write fault count is 0, turn on the first data write flag.
4. When the number of logger channels is less than the maximum number,
req(8-1-2:27) record the cycle time at the time of writing.

5. Erase the next page.

req[8-1-2-26]

Time buffer set

Perform time buffer set

Set the time buffer.

req[8-1-2-29]

Concentration code over 50000 ppm

Display concentration code when concentration is
50000 ppm or more

If the concentration value is greater than 50000 ppm, retum the concentration code.
If the concentration value is less than 50000 ppm, return the concentration value

req(8-1-2-30]

Round with digits

Round with digits

Round with digits.
Returns the rounded concentration in digits,

req[8-1-2-31]

Logger error state set

Perform logger error state set processing

Distinguish loggers where errors occurred

Erase error, Interval overwritten only error, Etrors all others.
Log an error.

Set main unit error status.

Get status.

Log an error.

Setting change record maximum
number chec

Check the setting change record maximum number

1
1
2
1
2
1
2. Erase the flash with the main unit error, and write error.
3
4.
5.
6.
7
1

If the record keep count s less than or equal to the set change data count,
the maximum number of setting change data is checked

Flash erase.

Count up successive flash write fauts,

req(8-1-2-33]

Interval stop

Stop the interval

2.

3

4. Delete setting change address to erase incomplete address

1. When the processing state is 0, forced recording is performed and the processing state is.
setto 1.

2. When the processing state is 1 and the flash size and the erase incomplete address do
not match, the result of the status read processing of the log flash is acquired and
the processing state is set o 2.

3. If the processing state is 2 and the measurement type is normal or inert, record
the trailer of the interval trend and set the processing state to 3.

4. When the processing state is 3, processing similar to processing state 1 is executed.

5. When the processing state is 4, the page filling and processing state of the interval area
is set to 5.

6. When the processing state is 5, processing similar to processing state 1 is executed.

req[8-1-2-34]

Trailer record of interval trend

Perform trailer recording of interval trend

1. Create data.
2. Write to the interval area.
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req(8-1-2-35]

Create trailer of interval trend

Create trailer of interval trend

1. Copy variables and create interval temperature data.
2. Returns the number of output bytes.

req(8-1-2-36]

Interval data storing or counting up

Perform interval data storing or counting up

1. When the integrated concentration for the average concentration for the interval
interval is larger than 0, the average concentration of the interval interval is calculated.

2. When the forced recording flag satisfies the following conditions 3105,
the average concentration of the interval interval is acquired and the number of data
is counted up and the elapse of the automatic recording time is confirmed.

3. Invalid flag is ON.

4. Continuation judgment of sensor OFF is OFF.

5. The number of data is 0.

6. When the number of data s other than 0, record interval trend data.

7. When the forced recording flag is OFF, carry out the following procedures 8 to 9.

8. Acquire the average concentration of the interval interval.

9. Set the number of data to 1.

10. Recording interval trend data.

11 Count up the number of logger data.

req[8-1-2-37]

Logger error condition cancellation

cancel logger error condition

1. Cancel the logger error state.

req(8-1-2-38]

Return 2 byte integer as CHAR
pointer by byte order specification

Return 2 byte integer as CHAR pointer by byte
order specification

1. Convert a 2-byte integer to a CHAR pointer in byte order specification and place it
in the retumn buffer.
2. Return return buffer.

req[8-1-2-39]

Convert to days since 1/01/2000

Convert to days since 1/01/2000

1. Confirm there is no abnormality on the current month.
2. Calculate the number of days in a month

3.365 is added to the number of days calculated in 2.
4. Return days.

req[8-1-2-40]

Find the time difference in seconds

Find the time difference in seconds

1. Calculate the number of seconds,
2. Calculate the number of days.

3. Calculate the time difference.

4. Return time difference.

req(8-1-2-41]

Convert to seconds since 00:00:00

Convert time to seconds

1. Acquire seconds.

2. Get minute and convert it to second.
3. Get time and convert to seconds.

4. Retums the sum of 1, 2 and 3,

req[8-1-2-42]

Convert to seconds since
2000/01/01 00:00:00

Convert to seconds from 2000/01/01 00: 00: 00

1. To the number of days since 2000/01/01 is multiplied by the value obtained by
adding 86400 to the conversion processing to the number of seconds since 00:00:00
in the conversion processing.

2. Return results.

req(8-1-2-43]

Logger walt state unset

Perform logger wait state unset processing

1. Clear the status.
2. Set the standby state to be in the logger state during

Measurement upper limit value data.
creation for MINUS alarm point

Performs measrement upper fimit value data
creation processing for MINUS alarm point

1. If there is assignment to the corresponding port number of the channel, the following
processes 2 to 4 are executs
2. Retrieve the assigned number.

reqf-1-2-44] 3. MINUS alarm point upper limit value as code.
4. Add 2 to the number of data bytes,
5. Returns the number of data bytes.
req[8-1-2-45]_| Clear PEAK of logger function Perform PEAK clear processing of logger function 1. Clear peak value.
1240|155 cyole confimation Perform 1 sec cycle confimmation processing of 1. Confirmation at the time of abnormal stop of Iogger function and action 1o be taken
req[8-1-2-46] | ocossing of logger function logger function 2. Confirm logger.
5 1.2.47] | Cunch break fiag substitution Perform lunch break flag substitution processing of T, When the ON/OFF setting fiag is ON, the Iunch break fiag fs furmed on.
real8-1-2-47) | 5rocessing of logger function logger function 2. When the ON/OFF setting fiag is OFF, the lunch break fiag is turned of.
req[8-1-2-48] _| Start processing of logger interval _|Perform start processing of logger nterval 1. Start logger.

req(8-1-2-49]

Stop processing of logger interval

Perform stop processing of logger interval

1. If the logger is stopped, make the result stop.
2. If the logger is not stopped, if you stop the result.
3. Return results.

req[8-1-2-50]

Check logger function abnormal stop
processing

Perform check logger function abnormal stop
processing

1. Make the status system malfunctioning.

2. When the following conditions 3 to 5 are satisfied, error count processing is not
performed.

3. Itis in measurement or display mode

4. The logger is moving.

5. Roga s a fault to recover.

6. When overwriting.

7. If the error count is greater than or equal to the logger forced startup time during
the measurement / display mode, execute the following processing 8 o 13.

8. Reset error count.

9. Update the PEAK value to the current value.

10. Initialize accumulated area, average value.

11. Initialize STEL value and TWA value.

12. Tumoff the resume flag.

13. Start logger measurement.

req(8-1-2-51]

Operation confirmation processing
of logger function

Perform operation confirmation processing of
logger function

1. If the status is running, make the result run.
2. Return results.

Alarm storing start

Perform alarm storing start processing

1. Count up the number of alarms being recorded.

2. Initialize the next writing position from the top of the page.

3. Acquire warning header page pointer.

4. Count up alarm header page pointer.

5. When the alarm header page pointer is the maximum number of alarm headers,
the alarm header page pointer s initialized

6. If the erase incompletion address matches the flash size, execute the following
processing 7 to 8.

7. Put alarm trend address in erase incomplete address

req[8-1-4-1] 8. Erase the sector of the loga FLASH.
9. Record alarm data.
10. Acquire date and time of release.
11. Calculate data counter after warning.
12. Initalize the pre-alarm data copy counter and pre-alarm data copy page.
13. Acquire warning point temporary data pointer.
14. Initialize peak measurement value for 5 seconds.
15. Initalize the minus flag of the peak measurement value for 5 seconds.
16. Get peak temperature for 5 seconds.
Alarm event storing store alarm event 1. Create a header.
req[8-1-4-2] 2. Create data.
3. Write to the alarm event area.
‘Alarm event confirmation Confirm each alarm event 1. When the following conditions 2 to 4 are safisfied, an alarm event is recorded.
2. The event that occurred is a new event.
3. Itis not a minus alarm.
4. Itis an alarm other than CO_H2cancellation.
5143 5. In the case of a minus alarm, only the interval event i recorded
req[8-1-4-3] 6. During interval 7 to 8 below, record interval event
7. At warning return.
8. At temperature warning.
Create alarm event Create alarm event 1. Copy variables and create alarm events.
req[8-1-4-4]
‘Alarm event storing maximum Check the alarm event storing maximum number 1. 1f the record keep count is less than or equal (o the warning event record,
req[8-1-45] | number checl check the maximum number of warning event records
2. Flash erase.
\Write to the alarm event area Write to the alarm event area 1. If the number of alarm event data is not full, write to the alarm event area.
req[8-1-4-6]
req[8-1-4-7]__|End alarm trend header record Record the alarm trend header al the end 1. Record the alarm trend header at the end
Wiite {0 the alarm trend header area | Wiite (o the alarm trend header area 1. Wiite at the end of trend recording or power off.
req[8-1-4-8]
Confitm storing cycle after warning | Confirm storing cycle after warning 1. When 5 seconds have elapsed, peak initilization is performed for 5 seconds and
processing time s recorded.
2. If 5 seconds have not elapsed, check the peak for 5 seconds and calculate
req8-1-4-9] the temperature value.

3. When alarm trend recording is completed, record the header.

req[8-1-4-10]

Confirm storing cycle before alarm

Confirm storing cycle before alarm

. When 5 seconds have elapsed, data s recorded in the ContinuoUS storage area. Also,
record the peak initalization processing time for 5 seconds.

2. If 5 seconds have not elapsed, check the peak for 5 seconds and calculate

the temperature value.

req[8-1-4-11]

Header record confirmation

Confirm header record

1. Record trend logger headers.

2. Acquire the next writing position from the top of the page.
3. Acquire warning header page pointer.

4. Acquire date and time of release

5. Acquire data counter after warning.

6. Acquire data copy number before alert

7. Acquire data copy page number before alert.

8. Acquire data copy position before alert

9. Acquire data code before alarm

10. Acquire peak measurement value for 5 seconds.

11. Acquire the minus flag of the peak measurement value for 5 seconds.

12. Count up the number of alarms being processed.
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req(8-1-4-14]

Copy data before alarm occurrence | Copy data before alarm occurrence to alarm trend 1. Acquire remaining copy count.
to alarm trend area area 2. If the remaining copy count is not less than the trend record, multiply the trend record
with the size of the alarm trend record gas part + minus flag.
3. When the report point temporary data pointer is 0, put the value st from the length
of the alarm provisional data area into the report point temporary data pointer.
4. Update copy number.
5. Acquire the head code when FLASH recording of tentative trend.
6. Fill remaining page of record record.
7. Count up data copy page number before alert.
Create alarm trend data Create alarm trend data 1. Create code.
2. Create gas data.
3. Create temperature data.
4. Create minus flag.
5. Adjust to 16 bytes in all,
req(8-1-4-13]
Embedding alarm trend area Embed an alarm trend area 1. If flash write fault is 0, embed page 0x00 with address at the top of the page
2. If the flash wite fault is not 0, fil the page with 0x00 with the address at the top

of the page.
3. Count data counters after warning.

req(8-1-4-15]

Write to the alarm trend area.

Write to the alarm trend area

I flash write fault s 0, embed page 0x00 with address at the top of the page.

. If the flash write fauit is not 0, fil the page with 0x00 with the address at the top
of the page.

3. Set the next writing position from the top of the page to 0.

~

req[8-1-4-16]

Data storing to continuous storage
area

Data storing to continuous storage area

r

‘Acquire alarm trend data creation processing.
. Alarm trend record Place the size of the gas part + minus flag in the alert point
temporary data pointer.

When the report point temporary data pointer matches the length of the alarm
provisional data region length, the alert point temporary data pointer is set to 0.

~

@

Fault event storing

Store fault events

Set the number of simultaneous occurrences to 1.

Acquire logger header data creation processing.

Calculate the limit number of fault events without header.

Acquire fault event creation processing.

Write to the fault event area.

If the successive flash write fault count is greater than 1, perform the following
processing 70 9.

Set the logger error status.

Count up the number of fault event data.

Turnon FRAM wiite start flag.

oo s wNE

req(8-1-5-2]

Fault event confirmation

Confirm fault event

For initial sensor error, record only during initialization:
Record fault events.

Record interval events.

Record invalid flag and concentration up to sensor abnormality.
Record interval events during operation of 6 to 7 below,

When returning from flow rate.

When returning from pump error.

NoorwnElo®~

req[8-1-5-3]

Failure event creation

Create fault event

"Acquire etailed data of faults.
Acquire battery voltage

Acquire the A/D value of all sensors and create character data.

Set the processing at the time of abnormality with the following indexes 5 to 8.
02 index.

H2S index.

CO index.

EC Index.

Returns the number of output bytes.,

req[8-1-5-4]

Fault event record maximum
number check

Check the maximum number of fault event records

rlom~Nooswnr

If the number of record holding is equal to or less than the number of fault event data,
the maximum number of fault event data is checked.
Flash erase.

~

req[8-1-5-5]

Write to the fault event area

Write to the fault event area

=

If the number of fault event data is not full, wiite to the fault event area

Count up successive flash write faults,

When the number of simultaneous occurrences is 1, the following processes 4 o 5 are
carried out.

Count up the number of fault event data.

Turnon FRAM write start flag.

wn

BUMP test record

Perform recording of BUMP test

Set the time buffer
Acquire the SDM serial number used for BUMP.

Break if there is a corresponding channel on the port.

If the BUMP test is successful, obtain the bump test data creation process.

In case of the fast bump, acquire the concentration for the fast bump and the bump
test data creation processing.

oswpE[os

of logger function

function

6. Fill the page.
7. Exclude empty data with header only.
8. Writing to the calibration history area.
Calibration history record Record the calibration history 1. Set the time buffer,
2. Break if there is a corresponding channel on the port
3. If the final calibration date and time are the same, proceed with calibration fault.
req[8-1-6-2] 4. Acquire the final calibration date and time,
5. Fill the page.
6. Exclude empty data with header only.
7. Writing to the calibration history area.
BUMP test data creation Create BUMP test data 1. If the number of simultaneous occurrences is 1, copy the variable.
2. Unify UMP judgment on measurement side.
req[8-1-6-3]
Create calibration history Create calibration history 1. If the number of simultaneous occurrences is 1, copy the variable.
2. Create calibration history.
req[8-1-6-4]
Calibration history record maximum | Check the maximum number of calibration history 1. 1f the number of record holding is equal to or less than the number of calibration
req[8-1-6-5] | number check records history data, the maximum number of calibration history data is checked.
2. Flash erase.
Wiite to the calibration history area | Write to the calibration history area 1. If the number of calibration history data s not full, write it in the calibration history area.
req[8-1-6-6]
5167 | calbration record processing | Perform AIR calibraion record processing of ogger 1. Carry out air calibration.
real8-1-671 | ot jogger function function
[BUMP storing processing of logger | Perform BUMP storing processing of logger function 1. Record bump test.
1ealB-16-81unction
eao 169 | AN calbraion fecord processing | Perform SPAN calbration fecord processing of ogger 1. Record the calibration history.

Concentration substitution processing
for fast BUMP

Perform concentration substitution processing for
fast BUP

1. When the result flag is calibration, the result is set to the calibration concentration

for fast bump.

When the result flag is a result, the result s set to the result concentration for fast bump,
. Return results.

B

req[8-1-6-11]

Concentration acquisition processing
for fast BUMP

Perform concentration acquisition processing for
fast BUMP

=

~When the result flag is calibration, put the substitution concentration in the calibration
concentration for fast bump.

. If the result flag is a result, put the in the result
for the fast bump.

~

req[8-1-7-1]

Setting change confirmation
processing

Perform setting change confirmation processing

Check the following settings 2 to 11.
Gas setting.

parameter settings.

Settings related to LCD display.
Sensor related settings.

Alarm related settings.

. Setting related to expirations.
BUMP setting

ON/OFF setting related settings.
10. Password related settings

11. Logger setting.

12. Set the time buffer.

13. Write to the setting change area.

@NO ;A WNE

©
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req(8-1-7-2]

Create setting change data

Create setting change data

1. Create the setting change data with the following settings 2 o 11.
2. Gas setting.

3. parameter settings.

4. Settings related to LCD display.
5. Sensor related settings.

6. Alam related settings.

7. Setting related to expirations.

8. Setting BUMP settings,

9. ON/OFF setting related settings.
10. Password related settings

11. Setting of logger setting.

req(8-1-7-3]

Retain logger setting change for
comparison

Retain logger setting change comparison

. Set below 2 to 11 setting Change hold for comparison.
2. Gas setting.

3. parameter settings.

4. Settings related to LCD display.
5. Sensor related settings.

6. Alarm related settings.

7. Setting related to expirations.

8. Setting BUMP settings,

9. ON/OFF setting related settings.
10. Password related settings

11. Setting of logger setting.

req(8-1-7-4]

Write to the setting change area

Write to the setting change area

1. If the number of setting change data is not full, write to the setting change area.

2. When the specified byte write process is 0 in FLASH, the following processes 3 to 4 are
executed.

3. Count up successive flash write faults.

4. Turnon FRAM wiite start flag.

req(8-1-7-5]

Logger function setting change
confirmation storing processing

Perform logger function setting change confirmation
storing processing

1. Confirm setting change.

req(8-1-8-1]

Snap data display start processing

Perform snap data display start processing

1. Initialize item number.

2. Turnoff the numeric up / down change setting.

3. If the snap record pointer is 0, substitute the item number with the maximum number of
records, otherwise substitute the snap record pointer.

4. Read the last page of the snap recording to determine whether there is recorded data.

req[8-1-8-2]

Snap data display processing

Perform snap data display processing

1. If the recorded data existence flag is ON, the recorded data corresponding to the item
number is displaved. Otherwise. the fact that there is no recorded data is displaved.

req(8-1-8-3]

Snap details display item selection
processing

Perform snap details display item selection
processing

1. Perform the following processing when the recording data presence/absence flag is ON.
. Perform single-tone buzzer processing.
. Toaale the item number between 0 and 1.

req(8-1-8-4]

Snap data display item selection
processing

Perform snap data display item selection processing

 Perform the following processing when the recording data presence/absence flag is ON.
. Perform single-tone buzzer processing.
e mode selection number accordina to the

req(8-1-8-5]

Snap data display UP/DOWN
selection processing

Perform snap data display UP/DOWN selection
processing

- Perform the following processing when the recording data presence/absence flag is ON.
. Perform single-tone buzzer processing,
. Invert the up/down flaa.

req(8-1-8-6]

Snap date and time display

Perform snap date and time display processing

- Read the snap record of the record pointer position.
. Read the recording date and time from the header information and assign it to the LCD
disolav buffer,

N R R

req(8-1-8-7)

Snap concentration display
processing

Perform snap concentration display processing

1. Read the snap record of the record pointer posiion.
2. Read out the gas information and concentration value from the recorded data and
substitute them into the LCD displav buffer.

req[8-1-8-8]

Snap NO DATA display processing

Perform snap NO DATA display processing

1. Assign the character data NO DATA to the LCD display buffer.

req(8-1-8-9]

Change the concentration code back
to over 50000ppm

Perform

1. If the density value is greater than the density code, return the value converted to the
original density value.
2. If the densitv value is less than or eaual to the density code. return the densitv value.

req[8-1-8-10] | Snaplog display processing Perform 1. Create the character data corresponding to the snap record display.
Snaplog process Perform 1. Set snap logging data.
Snaplog record display processing | Perform 1. Create character data to snap record display.
Snaplog record Perform 1. Create the snaplog header data.
req[8-1-6-13] 2. Create concentration value and alarm status data.
3. Create temperature and sign data.
4_Write to the snan loa area and increment the snan record nointer.
Snaplog read Perform 1. Get the snap recording position.
reql8-1-8-14] 2. Calculate the read address from the snap record location.
3. Read the snap record data from the snap area and store it in the bufer.
4_Return read huffer.
Confirmation of termination record of | Perform 1. Get the corresponding write pointer from the snap read pointer.
req(8-1-8-15] |Snep log area 2. Calculate the read address,
i ! 3. Read the data in the snap area.
4_Check the header information and retirn whether or nat there is a record.
Create snap data Perform 1. Substitute the start code into the output string if the gas channel is 0.
req(8-1-8-16] 2. Assign the concentration value to the output string.
3. Assian the alert status to the outout strina.
Write to Snap Region Perform 1. Compute the write address from the snap record pointer.
2. Clear the snap area.
req(8-1-8-17]
ol 1 3. Write to the snap area.
4_Increment the snan record nainter.
reqi8-1.6-15) | G coresponding write pointer from | Perform 1. Compute the corresponding write pointer from the snap read pointer.
snap read pointer
req[8-1-8-19] | Logger function snapshot processing | Perform 1. Perform snap log recording processing.

Logger area test writing

Perform logger area test writing

1. Clear the logger.
2. Write the following items 3 to 10 in order to the logger area test.
3. Interval region.

4. Alarm trend area.

5. Area number.

req(8-1-9-1] 6. Power supply area.
7. Alarm event.
8. Proofreading
9. Malfunction
10. setting change.
11, Clear the logger.
Test data expansion processing of | Perform (et data expansion processing of 1ogger 1. Perform logger area test wiiting.
real8-1-92]  |ioqer function function
Power supply logger Perform power supply logger clear processing T, Initialize the logger pointer of the power ONIOFF setting of the A side and B side
req(8-2-1-1] 2. Initial value of record count in page is set (0 2.
3. Clear DATALOGGER_CLEAR.
‘Address setting processing of FRAM | Perform address setting of FRAM data for 1. Perform address setting of FRAM data for data_logger. C.
1eal8-21-2] | yata for data_logger.c data_logger. ¢
req[8-2-1-3]_| Alarm temporary trend clear initialize alarm temporary trend T RAM
Data logger clear end confirmation | Perform data logger clear end confirmation 1. Return logger data clear flag
reql8-2-1-41 | pracessing of logger function processing of logger function
Data logger clear processing of Perform data logger clear processing of logger T When the logger ata clear flag is ON and the logger is not cleared,
1eal8-2-1-5] | j5qer function function turn off the logger data clear flag,
req[8-2-1-6] | Logger i on processing Perform logger processing T Initalize the logger.
Data logger clear start processing | Perform data logger clear start processing of logger 1. Turn logger data clear fiag ON.
1eal8-2-1-7 |5t ogger function function
Logger clear Clear the logger T, Initialize the logger pointers other than the power ONJOFF setting and setting
change histo
2. Clear DATALOGGER_CLEAR.
req(8-2:2-1] 3. Clear DATALOGGER_FULL state.
4. DATALOGGER_OVERWRITE Clear.
5. When logger cleared in DISP mode, initialize lunch break and start logger.
Substitution processing of trouble | Substitute the trouble detail code 1. Calculate the fault detail code
redl83-1-4 | getail code
reql8-4-1-1]__| Logger ful state set Perform logger full state set 1. Set the logger ful wait state.
Logger remaining time Perform logger remaining time calculation T Maximize for 10 hours at 10 second intervals and convert to total 3600 data.
processing 2. Ifitis less than the last sector, the interval page pointer is muliplied by a value obtained
by adding the next writing position from the top of the page and the page size.
reqle-4-1-2] 3. If the ovewrite setting is not set, the logger full state is set
4. Divide 14400 by interval trend cycle
5. Calculate logger remaining time.
Logger full wait state set Set the logger ful wait state 1. Set the status (o he standby state,
req(8-4-1-3] 2. Set the standby state to be in the logger state.
req[8-7-1-1] _|Operation system event Confirm operation type event 1. Switch stations
Create measured Create Gisplay 1. Create a display of the current concentration
display 2. When the temperature warning is not in progress and the gas is being replaced,
the set flanmable gas name is displayed
req[9-1-2-1] 3. In the case of the temperature warning, the display flicker is counted
and corresponding . character data s created during the temperature warning.
req[9-2-1-1]_| DISP mode menu start processing__| Perform DISP mode menu start processing T, Initialize tem number.
DISP mode menu ftem selection | Perform DISP mode menu tem selection 1. If the item number matches the number of DISP ftems, turn on the result
real9-2-1-2] | ocessing processing 2. Retur results.
DISP mode menu display processing | Perform DISP mode menu display processing . Check the DISP mode menu display ffems,
2. I item selection number s 00, display PEAK vale.
3. I the item selection number s 01, display the STEL value.
4. I the item selection number is 02, display the TWA value.
5. f the item selection number is 03, display the integrated value.
6. When the item selection number is the following items 7 to 14, create character data
corresponding to the DISP mode menu
7. Flammable read gas selection.
req[9-2-1-3] 8. Flammable long energy setting.

9. User ID Selection.
10. Station ID selection.

11. Calibration record indication.

12. BUMP record indication.

13. Date and time temperature indication.
14. Indication of alarm point.
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Confirmation processing of DISP | Confirmation processing of DISP mode menu 1. Confirm the following display items 2 to 10,
mode menu display items display items 2. STEL display item.
3. TWA display item.
4. Integrated display item.
5. Calibration record indication.
6. BUMP record indication.
req[9-2-1-4] 7. Flammable reading gas selection item.
8. Flammable long energy setting indication.
9. User ID selection display.
10, Station ID selection display.
o311 |Gas calbration mode menu siat | Perform gas calibration mode menu tart processing 1. Initialize item number.
real9-3-1-4] | ocessing 2. Turnoff up / down numerical value setting.
o312 | Calbration Expiration Gas Calibration | Perform Callbration Expiration Gas Calibration Mode 1. Initiaize item number with auto cal menu number.
real9-3-1-2]  f\iode Menu Start Processing lenu Start Processing 2. Turmoff up / down numerical value setting.
Gas calibration mode menu item | Perform gas calibration mode menu item 1. ITthe up / down numeric value change setting is OFF, move the item upward.
req[9-3-1-3]  [selection processing selection processing 2. Ifthe up / down change setting of the number is ON, move the item downward.
Gas calibration mode menu display | Perform gas calibration mode menu display 1. Check the gas calibration mode menu dispiay tem.
reqf9-3-1-4]  |processing processing 2. Create character data corresponding to the gas calbration mode menu.
o315 | Check processing of gas calibraion | Performs confirmation processing of the gas 1. Hide reserved ftems in gas calibration mode.
real9-3-1-5] |1 ode menu display items calibration mode menu display item
o315 |56 mode menu start processing | Perform USER mode menu star process T, Initialize tem number.
req[9-3-1-6] 2. Turnoff up / down numerical value setting.
o317 | User mode menu start processing for | Perform ser mode menu star processing for 1. Initiaize item number with cal lmit menu number.
real9-3-1-71 | Calibration expiration calibration expiration 2. Turmoff up / down numerical value setting.
o319 | User mode menu start processing for | Perform user mode menu start processing for BUMP 1. Initiaize item number with bump imit menu number.
real9-3-1-8] | gypp expiration expiration 2. Turnoff up / down numerical value setting.
User mode menu item selection Perform USER mode menu item selection 1. ITthe up / down numeric value change setting is OFF, move the item upward.
req[9-3-1-9]  |processing processing 2. Ifthe up / down change setting of the number is ON, move the item downward.
q

User mode END display processing

Perform USER mode END display processing

1. Create character data corresponding to USER mode END.

User mode menu display processing

Perform USER mode menu display processing

1. Character data is set with the value of item number as a condition.
2. Create character data corresponding to the setting mode menu.

Confirmation processing of User
mode menu display item

‘Confirm processing of USER mode menu display
items

1. Execute display setting of item 2 to 5 below.
2. ON/OFF setting of calibration expired function setting item.
3. Zero tracking ON/OFF is displayed in USER.

4. Display suppression ON/OFF in USER

5. AIR calibration switch indication in USER mode.

Maintenance mode menu start

Perform maintenance mode menu start

1. Initialize item number.

real9-4-1-1] | ocessing processing 2. Tumoff up / down numerical value setting.
Maintenance mode menu item Perform maintenance mode menu_item 1. If the up / down numeric value change setting is OFF, move the item upward.
req(9-4-12] |selection processing selection processing 2. If the up / down change setting of the number is ON, move the item downward.
Maintenance mode menu display | Perform maintenance mode menu display 1. Check the MAINTE mode menu display items.
q(9-4-1-3] processing 2. Create text data corresponding to MAINTE mode menu.
mode menu display item | Confirm processing of maintenance mode menu 1. If the destination setting is domestic or a ship, display the maintenance announcement
req[9-4-1-4] confirmation processing isplay items setting.
2. If the destination setting is overseas, hide the setting.
0.5-1-1 Gas select mode menu start Perform gas select mode menu start processing 1. Initialize item number.
real9-5-11] | processing 2. Tumoff up / down numerical value setting.
Gas select mode menu item Perform gas select mode menu item 1 1f the up / down numeric value change setting is OFF, move the item upward.
req[9-5-12] |selection processing selection processing 2. 1f the up / down change setting of the number is ON, move the item downward.
Gas select mode menu display Perform gas select mode menu display processing 1. Create character ata corresponding to the gas select mode menu.
req[9-5-1-3]
processing
o611 |FACT mode menu start processing | Perform FACT mode menu start processing 1. Initialize item number.
req[9-6-1-1] 2. Tumoff up / down numerical value setting.
FACT mode menu item selection | Perform FACT mode menu item 1. If the up / down numeric value change setting is OFF, move the item upward.
req(9-6-12]  |processing selection processing 2. If the up / down change setting of the number is ON, move the item downward.
FACT mode menu display Perform FACT mode menu display processing 1. Create character data corresponding to FACT mode menu
req[9-6-1-3]
processing
orin |G mode Perform mode 1. Create character Gata. 0 mode
real9-7-1-1] | jisplay processing display processing
cqo7 21y | S0 mode display processing Perform SDM mode display processing 1. Create character ata corresponding to SOM mode.
"Acquisition processing of gas combo | Acquire processing of gas combo data for SOM 1. Return gas setting data for SOM measurement display.
req[9-7-2-2]
data for SDM
9723 |Acauisiion processing of EX 'Acquire processing of EX command flag for SOM 1. Return the EX command flag of the command for SD.
req(9-7-2:3] mand flag for SDM
'SDM display data creation Perform SDM display data creation processing 1. Clear display data of LCD.
processing 2. In the case of the measurement screen, the measurement display data for SDM is
red(9-7-2-4] created.
3.In the case of the screen, the display data for SDM is created.
0725 |EX command data reception Perform EX command data reception processing 1. Create character data corresponding to reception of EX command data for SDM.
1eal9-7-2:5 | jiocessing for SDM for SDM
Setting process of EX command flag | Perform setting process of EX command flag of 1. When the ONIOFF setting flag is ON, tur on the EX command flag of the command
reqlo72:6) | SOM command SDM command for SOM.
ed 2. When the ON/OFF setting flag is OFF, the EX command flag of the command for
SDM is turned off
9727 | Maintenance display data crealion | Performs maintenance display data creation 1. Create character data to be displayed on the maintenance screen
1eal9-7-271 | jrocessing for SDM processing for SDM
0728 Measurement display data creation | Perform measurement data creation processing 1. Create character data to be displayed on the measurement screen.
1eal9-7-2:8] | jocessing for SDM for SDM 2. Blink a comment character.
Calculation of initial display duration | Calculate display time of initials 1. Set the display time of the following items 2 to 14 displayed during the initial
2. Date and time,
3. Battery voltage.
4. Gas name.
5. TWA alarm point
6. STEL alarm point
7. Integrating alarm point.
req[9-8-1-1] 8. 1st alarm point.
9. 2 nd alarm point
10. 3 rd alarm point.
11. Calibration expiration.
12. BUMP expiration
13, User ID.
14. Station ID.
req[9-8-12] | Acquisition of display time of initials__| Acquire display time of initials 1. Return initial display time,
req[9-8-1-3] | Create full screen display of initials__| Create full screen display of initials 1. Set alllighting display data.
req[9-9-1-1] | Acquisition of the mode status. Acquire mode status. 1. Return the mode number
1eq[9-9-12] __|Setting the mode status. Set the mode status 1. Place the mode flag in the mode number.
Each mode menu item selection Perform each mode menu item selection processing 1. Increment the current value when up/down selection is OFF. Skip item hidden numbers.
1eq[9-9-13]  |processing 2. If the up-down selection is ON, decrement if the current value is non-zero, and set the
end number of the mode i the current value is 0. Skin item hidden numbers
Mode selection numerical value Perform mode selection numerical value acquisition 1. Acquire the following selection values 2 to 6 and retum the acquired value.
acquisition processing processing 2. Selection value in mi
0.1 3. Selected value in sub mode.
rea(9-9-1-4] 4. Selected value in sub 2 mode.
5. Number.
6. Sub numerical value:
Gas name display Perform gas name display 1. When the following conditions 2 to 5 are satisfied, the read gas name is displayed.
2. Setting is ON.
3. H2 Cancel is not CO.
req[10-2-1-1] 4. Flammabiliy.
5. Itis being rewritten
6. Create character data corresponding to gas name display.
Full scale display Perform full scale display 1. When the setting is on and H2 is not canceled CO, full scale concentration value and
real10.2.24] gas name are displayed.

2. Create character data corresponding to full scale display.

req[10-2-4-1]

Integral alarm point display

Perform integral alarm point display

1. When the following conditions 2 to 4 are satisfied, the concentration value and
the gas name to be integrated warning are displayed.

2. Setting is ON.

3. Alarm function is OFF.

4. Create character data corresponding to integral alarm point display.

req[10-2-4-2]

Ist alarm point display

Perform 1t alarm point display

1. When the following conditions 2 to 4 are satisfied, the concentration value and
the gas name to be the 1st alarm are displayed.

2. Setting is ON.

3. H2 Cancel is not CO.

4. Alarm function is OFF

5. 1st Create character data corresponding to alarm point display.

req[10-2-4-3]

2nd alarm point display

Perform 2nd alarm point display

1. When the following conditions 2 to 4 are satisfied, the concentration value and
the gas name to be the 2 nd alarm are displayed.

2. Setting is ON.

3. H2 Cancel is not CO.

4. Alarm function is OFF

5. Create character data corresponding to 2nd alarm point display.
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req[10-2-4-4]

3rd alarm point display

Perform 3rd alarm point display

1. When the following conditions 2 to 4 are satisfied, the concentration value and
the gas name to be a 3rd alarm are displayed.

. Setting is ON.

. H2 Cancel is not CO.

. Alarm function is OFF

. Create character data corresponding to 3rd alarm point display.

B

req[10-2-4-5]

STEL alarm point display

Perform STEL alarm point display

1. When the following conditions 2 to 4 are satisfied, the concentration value and
the gas name to be the STEL alarm are displayed.

. Setting is ON.

. H2 Cancel is not CO.

. Alarm function is OFF.

. STEL Creates character data corresponding to alarm point display.

B

req[10-2-4-6]

TWA alarm point display

Perform TWA alarm point display

1. When the following conditions 2 to 4 are satisfied, the concentration value and
the gas name to be the TWA warning are displayed.

. Setting is ON.

. H2 Cancel is not CO.

. Alarm function is OFF.

. Create character data corresponding to TWA alarm point display.

req[10-2-5-1]

‘Alarm point display processing

Perform alarm point display processing

~Ifitem number is 0, display full scale.
. When the item number is 1, the 1st alarm point is displayed.

. When item number is 2, 2nd alarm point is displayed.

. When item number is 3, display 3rd alarm point.

. When the item number is 4, the STEL alarm point is displayed.
. When the item number is 5, the TWA alarm point is displayed.
. When the item number is 6, display the integration alarm point.

1eq[10-2-5-2]

Alarm point display start processing

Perform alarm point display start processing

 Initialize item number.
. Turnoff up / down numerical value setting.

1eq[10-2-5-3]

‘Alarm point display item selection
processing

Perform Alarm point display item selection
processing

~Ifthere is a toxicity sensor, display STEL and TWA.

req(10-3-1-1]

Display date and time

Display date and time

~ Acquire date and fime data.
. Create character data corresponding to date and time display.
. Convert the numerical value cor to the date and time to character data.

req[10-3-4-1]

Date and time setting end processing

Perform date and time setting end processing

req(10-3-4-2)

Date and time setting preprocessing

Perform date and time setting preprocessing

 Initialize item number.
. Turnoff up / down numerical value setting.
. Get the current date and time.

req(10-3-4-3]

Date and time setting item change
processing

Perform the date and time setting item change
processing

1
2
3
1. Set the date and time of the RTC.
1
2
3.
1

- When the following conditions 2 to 3 are satisfied, the maximum value of the date
and time is set.
2. Nextitem to be set is day.
3. If the date and time is greater than the settable date and time, set the date and time
t0 the maximum value.

1eq[10-3-4-4]

Date and time set value change
processing

Perform date and time set value change processing

1. Set the numerical values for year, month, hour, minute.

1eq(10-3-4-5]

Date setting display processing

Perform date setting display processing

1. Create character data corresponding to the date and time setting and change
the number to character (SHORT) data.

2. Display character data corresponding to item number.

2 Flashes letters

req[10-4-1-1] | Baltery voltage acquisition processing | Acquire battery voltage 1. Retur the A/D value of the battery
012 | Battery voltage acquisition processing [ Acquire batery voltage for communication outpt 1. Retur the A/D value of the communication battery.
1eq[10-4-1-2] o communication output
041 |Batery voliage calculation Perform battery voltage calculation processing 1. Read 12-bit AJD value.
req[10-4-1-3] | ocessing 2. When the A/D value of DRY battery is 200 mV or less, set it to Li-ion battery.
Battery voltage display Display battery voltage 1. Acquire battery voliage.
1042 2. Create character data corresponding to battery voltage display.
reqf10-4-2-1] 3. Convert numeric value corresponding to battery voltage indication into character data.
Battery voltage confirmation Perform battery voltage confirmation processing 1. Calculate battery voltage.
processing 2. When using a ithium ion battery, obtain the status of the lithium ion battery.
req[10-4-3-1] 3. When using alkaline batteries, obtain the status of alkaline batteries.

req(10-4-3-2)

Battery icon level acquisition
process for communication output

Acquire the communication output battery icon level

1. Return battery voltage icon level

req[10-4-3-3]

Low-temperature operation necessity
confirmation processing

Perform low-temperature operation necessity
confirmation processing

1. Initialize the low temperature operation required flag.
2. Turn ON the low temperature operation required flag in the initial mode and when the
current temperature is below the threshold.

2 _Return the low oneration reanired flan

req[10-4-4-1]

Battery icon lighting processing

Perform battery icon lighting processing

1. Display the battery icon.

req(10-5-1-1]

ROMISUM display start processing

Perform ROM/SUM display start processing

1. Initialize item number.

2. Tumnoff up / down numerical value setting.
3. Start ROM check.

4. Start SUM calculation of RL78.

req(10-5-1-2)

Get gas table version number

Perform get gas table version number

1. Retun the gas table version number.

req[10-5-2-1]

ROM/SUM display processing

Perform ROM/SUM display_processing

1. Create character data corresponding to ROM / SUM display
2. Convert numeric value corresponding to ROM / SUM display to character data

req(10-5-2-2]

Get gas table SUM

Perform get gas table SUM

1. Return the SUM value of the gas table.

req[10-5-3-1]

ROM/SUM calculation in progress
confirmation processing

Perform confirmation processing during ROM / SUM
calculation

1. When the SUM calculation of MAIN is completed, check the SUM value of MAIN
2. When the SUM calculation of the SUB is completed, the SUM value of the SUB is
confirmed.

req(10-6-1-1]

Station ID display

Display the station 1D

1. Convert the numerical value corresponding to the station ID display into character data.
2. Create character data corresponding to station ID display.

1eq[10-6-2-1]

User ID display

Display the user ID

1. Convert numeric value corresponding to user ID display into character data.
2. Create character data corresponding to user ID display.

req[10-7-1-1]

'A/D value display preprocessing

Perform A/D value display preprocessing

1. Initialize item number.
2. Tumoff up / down numerical value setting.

req[10-7-1-2]

'AID value display page switching

Switch the display page of the AID value

1. Include increment / decrement processing of number in item number.

req(10-7-1-3]

"A/D value display processing

Perform A/D value display processing

1. Create character data corresponding to each A/D value display.
2. Convert the numerical value corresponding to each A/D value display to character data.

req[11-1-2-1]

Using temperature warning reset
processing

Perform reset processing of using temperature
warning

1. When the warning buzzer counter is smaller than the buzzer resettable time and
the operating temperature warning reporting flag is ON, the warning buzzer flag is
turned off again.

req(11-1-2-2]

Using temperature warning flag
acquisition processing

Acquire the using temperature wamingg flag

1. When the usage outside temperature range count is equal to or more than
the buzzer resettable time and the out-of-service temperature range flag is ON,
the operation temperature warning flag is set to 2.

2. Returns operating warning flag

req[11-1-2-3]

Using temperature warning issuing
flag acquisition processing

Acquire using temperature warning reporting flag

1. Return the operating temperature warning reporting flag

req[11-1-2-4]

Using temperature warning

processing

Confirm processing of the using temperature warning

1. If awarning is occurring and the temperature is out of the reset temperature range,

reset the warning reset count.

2. When a warning is occurring and the warning reset count is equal to or more than

the specified count, the following processes 3 to 5 are execut

3. Temperature range out of use flag is turned off.

4. Warming Reset reset count.

5. Reset outside the operating temperature range.

6. If no warning has occurred, execute the following processing 7 to 10.

7. Reset warning buzzer counter again.

8. Temperature warning warning flag set OFF,

9. Reset the count outside the operating temperature range when the temperature is

within the operating temperature range.

10. If the count outside the operating temperature range is more than specified and
the measurement is in progress or during the display mode, execute the following
processes 11 t0 13

11. Turnon the outside temperature range flag.

12. Temperature waming warning flag set ON.

13. Warning Reset reset count.

14. If the buzzer reoccurrence count is over the specified value or 1 hour has elapsed,
the following processes 15 to 16 are carried out.

15. Temperature waming warning flag set ON.

16. Reset warning buzzer counter again.,

req[11-1-2-5]

10 msec interruption processing for
using temperature warning
processing

Perform 10 msec interruption processing for
using temperature warning processing

1. When the outside temperature range count is less than the timer count maximum value,
count up outside the operating temperature range.

2. Warning When the reset count is less than the timer count maximum value,
count the warning reset count.

3. When the warning buzzer counter is again less than the timer count maximum value,
the warning buzzer counter is counted up again.

4. When the operating temperature warning announcement flag is ON and the 5 second
count timer is abnormal during buzzer ringing, execute the following processing 5 to 7.

5. 5 seconds Reset the count timer.

6. Ring a warning buzzer tone.

7. Reset LCD backlight timer.

req[11-2-1-1]

‘Acquire long energy flag

Get long energy flag

1. Acquire long flag ON/OFF setting flag

2. When any of the following conditions 3 to 5 is satisfied, the long life ON/OFF setting flag
is turned off.

3. AIR calibration is in progress.

4. Maintenance is in progress.

5. Flammable sensor is warming up or off.

6. Return long flag ON/OFF setting flag.
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11204 |Flammable long energy setting Perform flammable long energy setting display 1. Create character data corresponding to flammable long energy setting.
req[11-2:2-1] | Gicpiay processing processing

11207 |Flammable long energy sefting Perform flammable long energy setting display 1. Place the item number in the ON/OFF setting of the long life mode.
1eq[11-2:2-2] | Gigpiay end processing end processing 2.

1120 |Fiammable long energy setting Perform flammable long energy setting display 1. Place the ON/OFF setting of long life mode in the item number.
1ea[11-2:2:3] | Gigpiay start processing start processing

11204 |Flammable long energy sefting Perform flammable long energy setting display 1. Perform selection process of flammable long energy setting
reqlt1-2-2-4] | seiection processing selection processing
req[11-22-5] _| Long energy setting call Perform long call energy setting call processing Return ON/OFF setting flag of long energy.

11226 | Seting of long energy Perform long energy setting process When the ON/OFF setting flag is OFF, turn ON/OFF setting flag of long energy OFF.
req(11-2-2-6] When the ON/OFF setting flag is ON, turn ON/OFF setting flag of long energy.
req[11-3-1-1] | Margin value calculation processing _| Perform margin value calculation process t0 each gas.

req(11-3-1-2)

EC sensor margin value calculation
processing

Perform EC sensor margin value calculation
processing

R EEEE

Obtain the A/D value of the sensor.

Correct the temperature at zero point and change to the reference temperature.
Calculate the span temperature compensation coefficient.

Calculate EC sensor reserve value.

req(11-3-1-3]

Hydrogen cancellation carbon
monoxide margin value calculation
processing

Perform hydrogen cancellation carbon monoxide
margin value calculation processing

H2 cancel Acquires the A/D value of CO and H2S.
Correct the temperature at zero point.

Calculate the span output at the current temperature.
Calculate the span temperature compensation coefficient.
H2 Cancel Calculate the margin value of CO.

req[11-3-1-4]

Oxygen margin value calculation
processing

Perform oxygen margin value calculation
processing

Mo s oN e

When the instruction is plus, calculate the reserve value of 02.

req(11-3-1-5]

Combustible margin value
calculation processing

Perform combustible margin value calculation
processing

swpe

Calculate the NC zero point temperature compensation coefficient.
Calculate the NC span point temperature compensation coefficient.
Calculate reserve value of combustible gas.

req(11-3-2-1]

Display of margin value after auto
calibration

Display of margin value after auto calibration

~

~When the calibration s executable and not 2 of H2 canceled CO, the gas hame is
displayed as the marginal value concentration.
. AUTO Creates character data corresponding to the margin value after proofreading.

req(11-3-3-1]

Margin value display function
ONIOFF confirmation processing

Perform margin value display function ONJOFF
confirmation processing

When the following conditions 2 to 4 are satisfied, turn on the result
Span reserve value display is ON.

Sensor margin margin display’

Perform sensor marginvalue display ON/OFF.

rloswne

a0 Create display of ONJOFF seffing menu corresponding to ONIOFF seting of sensor
req[11-3-3-2] | 5nOFFsetting display processing | setting display processing ay

a3 | SenSor margn valve dispiay Perform sensor marginvalue display ONJOFF 1. Enter the ftem number in the margin value display ONIOFF seting.
1ea[11-3-33] | 5N\/OFF setting end processing setting end processing 2.

a4 | SenSor margn valve dispiay Perform sensor marginvalue display ONJOFF . Put the remaining power value display ONJOFF sefing in the fem number.
rea11-3-34] | G\/OFF setting start processing setting start processing

235 | Sensor margn valve dispiay Perform sensor marginvalue display ONJOFF 1. Place the ON/OFF swapping process in the ftem number.
1eq[11-3-3-5] | 5r/OFF setting selection processing |setting selection processing

2. | oA motor ONJOFF seting dispiay | Perform stealth motor ONIOFF: setting dispiay 1. Create display of ON/OFF setling menu corresponding fo stealth motor ONIOFF setting.
req[11-4-2-1] | ocessing processing
iz | fncion ONIOFF seting Perform stealth function ONJOFF setting display 1. Create a display of the ON/OFF seffing menu corresponding to the stealth function

display processing

processing

req(11-4-2-3]

Stealth function ON/OFF setting end
processing

Perform stealth function ON/OFF setting end
processing

Enter the item number in the stealth sefting
Insert item number into stealth motor setting.

req(11-4-2-4]

Stealth motor ON/OFF setting start
processing

Perform stealth motor ON/OFF setting start
processing

EEEEE

. Place the stealth motor setting in the item number.

req(11-4-2-5]

Stealth function ON/OFF setting start
processing

Perform stealth function ON/OFF setting start
processing

=

- Place the stealth setting in the item number.

req(11-4-2-6]

Stealth motor ON/OFF setting
selection processing

Perform stealth motor ON/OFF setting selection
processing

=

~ Place the ON/OFF swapping process in the item number.

req(11-4-2-7)

Stealth function ON/OFF setting
selection processing

Perform stealth function ON/OFF setting selection
processing

=

~ Place the ON/OFF swapping process in the item number.

req(11-5-1-1]

Flammability limit warming display

Perfor flammability limit warming display

=

Create character data corresponding to flammable restriction warning.

req(11-5-2-1]

Processing for setting gas data for
reading NC sensor

Perfom processing for setting gas data for reading
sensor

oo wNE

Acquire the following items 2 to 6.

The ratio of FS% LEL to the representative gas.

Ppm value corresponding to LEL used for concentration calculation.

req(11-5-2-2]

Combustible gas read permission
confirmation processing

Perform combustible gas read permission
confirmation processing

When the following conditions 2 to 4 are satisfied, the result is made OK.

req[11-5-2-3]

Flammable gas selection display
processing

Perform flammable gas selection display processing

rloswne

Create character data corresponding to flammable gas selection

Flammable gas selection display

Perform flammable gas selection display end

Place the item number in the combustible read gas number.

processing

The combustible gas setting is CH 4 or i - C 4 H 10.

1.
req[11-5-2-4]  |end processing processing 2. Set gas data for reading NC sensor.
3
11525 Flammable gas selection display Perform flammable gas selection display start 1
1eal11-525] | gt processing processing 2. Tumoff the numeric up / down change setting.
11.5.0.6) |Flammable gas selection display Perform flammable gas selection display item 1.If the up / down numeric value change setting is OFF, move the item upward.
1eal11-5-2-6] jtem selection processing selection processing 2. If the up / down change setting of the number is ON, move the item downward.
Flammability limit waring display | Perform flammability limit waring display 1. If the following conditions 2 to 4 are satisfied, ON is returned.
real11527] rocessing ;
4.
1

req[11-5-2-8]

Flammable restriction mode check
processing

Perform flammable restriction mode check
processing

When the flammable restriction is in effect and the combustible gas setting is
CH4ori-C4H 10, tum on the result.

req[11-5-2-9]

Confirmation of flammable restriction
mode Read gas initialization
processing

Perform confirmation of flammable restriction
mode Read gas initialization processing

If the present value is solvent setting, carry out the following processing 2 to 4.
Setting the read-out gas setting as calibration gas.
Set gas data for reading NC sensor.

req[11-6-2-1]

Flammable LEL value switching
setting display processing

Perform flammable LEL value switching setting
display processing

w

NEEEEER

Create character data corresponding to flammable LEL value switching setting
Convert the numerical value corresponding to the flammable LEL value switching

req[11-6-2-2]

Flammable LEL value switching
setting end processing

Perform flammable LEL value switching setting
end processing

Place the item number in the flammable LEL value.
Set LEL value for flammable gas data.
Turnoff up / down numerical value setting.

req[11-6-2-3]

Flammable LEL value switching
start setting processing

Perform flammable LEL value switching setting
start processing

Flammability Set the setting of the LEL numerical value in the item number.
Tumnoff up / down numerical value setting

req[11-6-2-4]

Flammable LEL value switching
setting selection processing

Perform flammable LEL value switching setting
selection processing

EEEEEE

Include increment / decrement processing of number in item number.

req[11-7-1-1] | Calibration data display processing | Perform calibration data display processing 1 © data.
117001 | Calibration data display start Perform calibration data display start processing 1
realt1-7-12] | processing 2. Tumoff up / down numerical value setting
Calibration data display item Perform calibration data display item selection 1. Ifthe up / down numeric value change setting is OFF, move the item upward.
req[11-7-1-3]  [selection processing processing 2. Ifthe up / down change setting of the number is ON, move the item downward.
Calibration data bump data display | Perform calibration data bump data display item 1. If the up/down selection flag is up, increment the mode selection number.
item selection process selection process Skip numbers with invalid gas settings.
reql11.7-1-4] 2. If the up/down selection flag is down and the mode selection number is non-zero, the
mode selection number is decremented, and if the mode selection number is 0, the
maximum value of the mode selection is substituted. Skip numbers with invalid gas
req[11-6-1-1] | BUMP data display processing Perform BUMP data display processing 1 10 BUMP data.
11617 |BUMP data display start processing | Perform BUMP data display start processing 1
req[11-8-1-2) 2. Turnoff up / down numerical value setting.
BUMP data display item selection | Perform BUMP data display item selection 1. Ifthe up / down numeric value change setting is OFF, move the item upward.
req[11-8-1-3]  |processing processing 2. Ifthe up / down change setting of the number is ON, move the item downward.
Calibration data bump data display | Perform calibration data bump data display item 1. If the up/down selection flag is up, increment the mode selection number.

req[11-8-1-4]

item selection process

selection process

Skip numbers with invalid gas settings.
. If the up/down selection flag is down and the mode selection number is non-zero, the

2

req[11-9-1-1]

FRAM reset alarm point data is
selected and read

FRAM reset alarm point data s selected and read

Recalculate the check SUM value.
If the result of recalculation is inconsistent, make the reading result NG.

Read specified byte read processing result into FRAM and read it ino resut

req[11-9-1-2]

FRAM reset alarm point LOAD
processing

Perform FRAM reset alarm point LOAD processing

1
2
3
4.
5.
1
2
3
a
5.
6.

. Compare which side is the latest

~Read FRAM reset alarm point data 2 planes.

. If you do not know which side is the latest, write on both sides,
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req(11-9-1-3]

Confirmation flag for checking
Whether the alarm point can be
reset to the factory setting

Set the confirmation flag as to whether the alarm
point can be reset to the factory setting

1. Return alarm reset ON/OFF setting flag.

req(11-9-1-4]

‘Alarm point factory sefting restore
display 1 processing

Perform alarm point factory setting restore display
1 processing

1. Create character data corresponding to display 1.

req(11-9-1-5]

‘Alarm point factory sefting restore
display 2 processing

Perform alarm point factory setting restore display
2 processing

1. Create character data corresponding to display 2.

req(11-9-1-6]

Alarm point factory setting restore
processing

Perform alarm point factory setting restore processing

~ Load factory default data (@larm point) of FRAM.
. Turnon FRAM write start flag.

req[11-9-2-1]

FRAM reset alarm SUM calculation
result

Perform FRAM reset alarm SUM calculation

- Reset watchdog timer.

. Perform FRAM reset alarm SUM calculation.

. Reset the watchdog timer.

. FRAM reset alarm Returns the result of SUM calculation.

req(11-9-2-2)

FRAM reset alarm point data is
divided into specified bytes and
written

FRAM reset Alarm point data is divided into
specified bytes and written

Place the inverted value of FRAM_DATA in the fram_back.
. Initialize pointer.
. Specify the side to be written.

In addition, if there is a remainder less than M_FRAM_STACK_SIZE, write data.
. Writing the write count,
. Return data write.

req[11-9-2-3]

FRAM reset alarm point update
processing

Perform FRAM reset alarm point update processing

. Substitute the FRAM setting data size.
. Substitute the program number.

. Copy the program number.

. Check SUM Update.

req(11-9-2-4]

Alarm point setting display processing
at reset

Display processing of alarm point setting at reset

1
2
1
2
3
4.
1
2
3
4. Write data.
5
6.
7
1
2
3
4.
1

. Create character data corresponding to reset alarm point setting.

req(11-9-2-5]

Alarm point setting end processing|
at reset

Perform end processing of alarm point setting at reset

1. Reset each alarm point.
2. Tumon the FRAM error flag.
3. Confirm whether resetting of alarm point can be executed.

req[12-1-1-1]

Gas test display processing

Perform a gas test display process

1. Display concentration for gas test.
2. Create character data corresponding to gas test.

req[12-2-1-1]

Check f sensor change date
ESCAPE display

Sensor exchange date setting Confirm whether
ESCAPE display is displayed

- When the item number is 6, turn the judgment result ON.
. Returns the judgment result

req(12-2-1-2)

Sensor replacement date setting
display processing

Perform sensor replacement date setting display
processing

~ Acquire date and time data.
. Create character data corresponding to sensor replacement date setting.

. Create character data corresponding to sensor replacement date setting.

. Change the numerical value corresponding to sensor change date setting to
character (SHORT) data.

R

req(12-2-1-3]

Sensor replacement date setting
gas selection display processing

Perform sensor replacement dale setting gas
selection display processing

1. Create character data corresponding to the sensor exchange date setting gas.

req(12-2-2-1]

Sensor replacement date setting
end processing

Perform sensor replacement date setting end
processing

1 Acquire date and time data.
2. Output year, month, day.

req(12-2-2-2)

Sensor replacement date setting
gas selection start processing

Perform sensor replacement date setting gas.
selection start processing

1. Initialize item number.
2. Tunoff up / down numerical value setting.

req(12-2-2-3]

Sensor replacement date setting
display item selection processing

Perform sensor replacement date setting display
item selection processing

1 if the up / down change is OFF, carry out the following processing 2 10 3.

2. If the item number is larger by 1 than the maximum value, the item number is initalized.

3. If the item number is smaller than the value obtained by adding 1 to the maximu value,
1 is added to the item number.

req(13-1-1-1]

Channel port number correspondence
setting

Perform channel port number correspondence
setting

1. Set the channel port number correspondence.

req(13-1-1-2)

/0 port initialization processing
(main MCU)

Initialize the 1/0 port

1. Initialize the 1/O port.

req(13-1-1-3]

/0 port initialization processing
(sensor MCU)

Initialize the 1/0 port

1. Initialize the 1/O port.

req(13-1-1-4]

Port setting initialization processing

Perform port setting initialization processing

1. Initialize port settings.

req[13-1-1-5]

USB port acquisition processing

Perform USB port acquisition processing

1. Initialize the port ONJOFF flag.
2. When the USB connection confirmation port is HI, tur ON the port ON/OFF flag.
3. Return the nort ON/OFF flaa.

req[13-2-1-1]

SUM value acquisition processing

Perform SUM value acquisition processing

1. Return the SUM value.

ROM check processing

Perform ROM check processing

1. Calculate the difference between the check end address and the check start address.
2. If the difference result is 0 or more, put that value in the base sum and

reqft3-2-1-2) subtract the difference result
3. Return basesum.
req[13-2-1-3] ROM value call processing Perform ROM value call processing 1. Return the ROM value.
req[13-2-1-4] SUM value call processing Perform SUM value call processing 1. Return the SUM value.
req[13-2.1.5) | Version value call processing Perform version value call processing T Copy the version value to the data buffer.
req[13-2-1-6] of ROM number of RL78 | Substitute the ROM number of RL78 1. Acquire the ROM number of the R78.
req[13-2-1-7] of SUM value of RL78 Substitute the SUM value of RL78 1. Acquire SUM value of R78.
req[13-2-1-8] of RL78 version number of RL78 version number 1. Copy the version value of the RL78 microcomputer to the data buffer.

req(13-2-1-9]

Interrupt processing of 10 msec of
SUM calculation of RL78

Perform interrupt processing of 10 msec of SUM
calculation of RL78

1. 1f the wait count is greater than 0 at the start, wait, or end of the calculation of
the SUM value, the wait count is counted down.

req[13-2-1-10]

|RL78 SUM value calculation
transmission permission processing

Perform transmission permission processing for
calculation of SUM value of RL78

1. When the calculation of the SUM value is one of activation, standby, and end,
turn on the permission flag.
2. Return permission flag

req(13-2-1-11]

Confirm flag for stopping A/D
acquisition of RL78 and starting SUM
calculation

Confirm flag for stopping A/D acquisition of RL78
and starting SUM calculation

1. Return the calculation phase of the SUM value.

req[13-2-1-12]

Completion confirmation end
processing of SUM value calculation
of RL78

Perform completion confirmation end processing
of SUM value calculation of RL78

1. Finish calculating the sum value.

req[13-2-1-13]

RL78 SUM value calculation standby
end processing

Perform processing for ending waiting for SUM value
calculation of RL78

1. Stop calculating the SUM value.

req[13-2-1-14]

RL78 SUM value calculation start
confirmation end processing

Perform RL78 SUM value calculation start
confirmation end processing

1. Wait for calculation of the SUM value.

req[13-2-1-15]

SUM calculation start processing
of RL78

Perorm SUM calculation start processing of RL78

1. When the calculation of the SUM value is stopped, the standby count is maximized and
the calculation of the SUM value is started.

Address setting processing of FRAM

Perform address setting of FRAM data for main

1. Process address setting of FRAM data for body data.

1eal13-3-1-1] | yata for main body data body data
13312 |Address acquisition processing of Perform address acquisition processing of FRAM 1. Return the address of the st_Detector_Info,
1eq(13-3-1-2] | FRAM data for main body data data for main body data
13313 | Ad0ess seting processing of Perform address setting processing of concentration 1. Retum data for concentration calculation.
1eql13-3-13] | concentration calculation data calculation data
Processing for seiling gas data of | Perform setling process of gas data of nonvolatie T Acquire an alarm point.
nonvolatile memory memory 2. Acquire the calibration concentration value.
3. Acquire the CAL concentration value.
4. Acquire the calibration concentration value.
5. Acquire temperature data at zero point calibration.
req[13-3-1-4] 6. Obtain zero coefficients.

7. Acquire the span coefficient.

8. Acquire sensor replacement date and time.
9. Acquire calibration curve number.

10. Acquire the measurement gas type group.
11. Acquire calculation value.

req[13-3-1-5]

Gas data setting processing of
concentration calculation data

perform gas data setting processing of
concentration calculation data

1. Perform gas data setting processing of concentration calculation data.
2. Acquire the maximum and minimum values of span coefficients.

3. Acquire the maximum and minimum values of AIR coefficients.

4. Get the maximum and minimum value of the zero coefficient.

5. Acquire unit.

6. Acquire warning status.

7. Acquire the maximum minimum value of concentration.

8. Acquire average value of concentration.

9. Get the STEL value.

10. Acquire the TWA value.

11. Zero tracking 1 minute continuous acquisition of lower value integrated value.

req[13-3-1-6]

‘Adaress setting processing of main
unit status data

Perform address setting processing of main unit
status data

1. Return main unit status data.

req[13-3-1-7)

‘Acquisition of address of gas data

‘Acquire the address of the gas data

1. Return the address of the gas data.

req[13-3-1-8]

Address setting processing of FRAM
data for gas data

Performs address setting processing of FRAM data
for gas data

1. Perform address setting of FRAM data for gas data.

req[13-3-2-1]

RAM check start process (main MCU)

Request the start of a RAM check

1. If the RAM check phase is stopped, perform the following processes 2 and 3
2. Set the RAM check phase to start processing
3. Initialize the retry counter on error with 0

req[13-3-2-2]

RAM check 100msec processing
(main MCU)

RAM check processing is performed every 100 msec

1. Perform RAM check processing
2. If the result of the RAM check process fails, perform process 3 below.

3. Set the flag abnormally in the RAM error flag setting process
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req[13-3-2-3]

RAM check process (main MCU)

Check RAM

1. Initialize the OUTPUT value with "Stop™
2. If the RAM check phase is "process start", perform the following processes 9 to 10,

3. I the RAM check phase is the "save area’, perform the following processes 1110 16.

4.1f the RAM check phase is the ‘main area", perform the following processes 17 to 23

5. If the RAM check phase is "stack area’, perform the following processes 24-29.

6. If the RAM check phase is "process successful”, perform the following process 30.

7. If the RAM check phase is *processing failure", perform the following processes 31 to 33

8. If the RAM check phase is other than the above processes 2 o 7, perform the following process
34

9. Initialize the retry counter o 0 and set the RAM check phase to "save area”.

10. Set the OUTPUT value to "Running”

11. Perform "save RAM check process’

12. Set the RAM check phase to "Processing failed”

13. If the result of process 11 is successful, perform the following processes 14 to 15.

14, Perform "Check target RAM check initialization process" in the main area

15. Set the RAM check phase o "main area’

16. Set the OUTPUT value to "Running”

17. Perform "main RAM check processing” in the main area

18. If the result of process 16 is successful, perform the following processes 20 to 21

19. If the result of process 16 is neither process 18 nor calculation, perform the following process 22,
20. Perform "Check target RAM check initialization process" in the stack area

21. Set the RAM check phase to "stack area”

22. Set the RAM check phase to "Processing failed”

23. Set the OUTPUT value to "Running”

24, Perform "main RAM check processing” of the stack area

25. If the result of process 24 is successful, perform the following process 27.

26. If the result of process 24 is neither process 25 nor calculation, perform the following process 28.
27. Set the RAM check phase to "Successful processing”

28, Set the RAM check phase to "Processing failed”

29. Set the OUTPUT value to "in progress™

30. Set the RAM check phase to "Stop processing" and set the OUTPUT value to "Normal®

31. Set the RAM check phase to "Save area” and set the OUTPUT value to "Running”

32. Add 1 to the retry counter, and if the value of the retry counter is 3 or more, perform the following
process 33.

3. Set the RAM check phase to "Stop processing" and set the OUTPUT value to *Failed"

34. Set the RAM check phase to "Stop processing”

req[13-3-2-4]

Check target RAM check initialization
Drocess (main MC

Set the start address for RAM check

1. Set the start address (main area: 0x00000004, stack area 0x0000EBO0)

req(13-3-2-5]

Main RAM check process (main MCU),

Check the RAM of the specified area

1. Substitute the start address for the check address.
2. Set OUTPUT to "Running”

3. Perform the following processes 4 to 14 for 32 bytes.

4. Disable interrupts

5. Write the check address data to the save memory

6. Write 0x55 to the check address data

7. Write the check address data to confirmation buffer 1

8. Write OXAA to the check address data

9. Write the check address data to confirmation buffer 2

10. Write the data in the save memory to the data in the check address

11. Allow interrupts

12. Add 1 to the check address

13. If confirmation buffer 1 is other than 0x55 or confirmation buffer 2 is other than OxAA,
perform the following process 14.

14. Set OUTPUT to "Failure" and exit loop processing 3.

15. Add 32 to the starting address

16. When the start address reaches the end of the RAM to be confirmed, the following
process 17 is executed. (Main area: 000006000, Stack area 0x0000FFFF)

17. If OUTPUT is "Running, set OUTPUT to "Success"

req(13-3-2-6]

|Evacuation RAM check process (main

Check the backup RAM area used when checking

1. Initialize OUTPUT with "Failure™

2. Set the start address of the backup RAM in the check address

3. Write 0x55 for 16 bytes to the check address data

4. Check if the check address data 16Byte is 0x55

5. Write OxAA for 16 bytes to the check address data

6. Check if the check address data 16Byte is OXAA

7. 1f both process 4 and process 6 above match, set OUTPUT to "success”

Self-diagnosis start processing every
24 hours (sensor MCU)

‘Counts every 250 msec and performs RAM check
start processing every 24 hours

1. Add 1 to the 24-hour RAM check counter
2. If the 24-hour RAM check counter is 345600 o higher, perform the following processes 3

req[13-3-2-7) and 4
Set the 24-hour RAM check counter to 0
Perform "RAM check start processing”
RAM check start processing (sensor | Request the start of a RAM check f the RAM check phase s stopped, perform the following processes 2 and 3
req[13-3-2-8] Set the RAM check phase to start processing

Initialize the retrv counter on error with 0

req(13-3-2-9]

RAM check 250msec processing
(sensor MCUY

RAM check processing is performed every 250 msec

Perform RAM check process
Set the result of RAM check nrnrp«mn to OUTPUT

req(13-3-2-10]

RAM check processing (sensor MCU)

Check RAM

Initialize the OUTPUT value with *S

If the RAM check phase is "stop processmg'ﬂ the processing ends without doing
ything.

If the RAM check phase is "process star
If the RAM check phase is th erform the following processes 11 to 12.

If the RAM check phase is the "main area", perform the following processes 13 to 14

If the RAM check phase is "process successful®, perform the following process 15.

If the RAM check phase is "processing failure", perform the following processes 16 to 20,
If the RAM check phase is other than the above processes 2 to 7, perform the following
process 21.

9. Initialize the retry counter to 0 and set the RAM check phase to "save area’.

10. Set the OUTPUT value to "Running”

11. Perform "RAM check processing: save RAM check phase” and set the result to the
RAM check phase.

12. Set the OUTPUT value to "Running”

13. Perform "RAM check process: main RAM check phase” and set the result to RAM
check phase.

14. Set the OUTPUT value to "Running”

15. Set the RAM check phase to "Stop processing" and set the OUTPUT value to "Normal®
16. Add 1 to the retry counter

17. If the retry counter value is less than 3, perform process 19 below.

18. If the retry counter value is 3 or more, perform the following process 20.

19. Set the RAM check phase to "Save area” and set the OUTPUT value to "Runnin
20. Set the RAM check phase to "Stop processing” and set the OUTPUT value to "Failed"
21. Set the RAM check phase to "Stop processing"

erform the following processes 9 to 10.

RN NS A R

req(13-3-2-11]

RAM check processing: RAM check
phase for saving (sensor MCU)

Performs backup RAM check phase processing

1. Perform "save RAM check process”

2. If the result of process 1 above is "successful®, perform process 4 below.

3. Ifthe result of process 1 above is not "successful®, perform process 5 below.

4. Perform "Check target RAM check initialization process" and set OUTPUT to "Main
areal’.

5. Set OUTPUT to "Processing failed”

req[13-3-2-12]

RAM check processing: Main RAM
check phase (sensor MCU)

Process the main RAM check phase

1. Perform "Check target RAM check process”

2. If the result of process 1 above is “in progress”, set the value of INPUT to OUTPUT.
3. If the result of process 1 above is “successful’, set OUTPUT to "process successful”.
4. If the result of process 1 above is neither "in progress" nor "success”, set OUTPUT to
“process failure".

req(13-3-2-13)

RAM check process for saving (sensor
MCU)

Check the backup RAM area used when checking
RAM

1. Initialize OUTPUT with “Failure™

2. Set the start address of the backup RAM in the check address

3. Write 0x55 for 16 bytes to the check address data

4. Check if the check address data 16Byte is 0X55

5. Write OxAA for 16 bytes to the check address data

6. Check if the check address data 16Byte is OXAA

7. If both process 4 and process 6 above match, set OUTPUT to “success”

req(13-3-2-14]

Check target RAM check initialization
orocess (sensor MCU)

Set the start address for RAM check

1. Set the start address of the main area (OE780)

req(13-3-2-15]

Check target RAM check processing
(sensor MCU)

Check the RAM of the specified area

1. Substitute the start address for the check address.

2. Set OUTPUT to "Running”

3. Perform the following processes 4 to 14 for 32 bytes.

4. Disable interrupts

5. Write the check address data to the save memory

6. Write 0x55 to the check address data

7. Write the check address data to confirmation buffer 1

8. Write OXAA to the check address data

9. Write the check address data to confirmation buffer 2

10. Write the data in the save memory to the data in the check address

11. Allow interrupts

12. Add 1 to the check address

13. If confirmation buffer 1 is other than 0x55 or confirmation buffer 2 is other than OxAA,
perform the following process 14.

14. Set OUTPUT to "Failure" and exit loop processing 3.

15. Add 32 to the starting address

16. When the start address reaches the end of the RAM to be confirmed (OxFEO0), the
following process 17 is executed.

17. I OUTPUT is "Running”. set OUTPUT to "Success"

10 msec interrupt processing for

Perform 10 msec interruption processing of

1. Count down bump test count timer.

req[13-4-1-1] | gyp test BUMP test 2. Count down bump calibration count timer.
13412 |Reading 250 msec count flag Reads the 250 msec count flag 1. Retur the 250 msec count fag.
req[13-4-1-2] | (sensor MCU)
341|750 mses count flag setting Set the 250 msec count flag 1. Place the setting value of the count flag in the 250 msec count flag.
req[13-4-1-3] | (sensor MCU)
10 msec Interrupt handiing Perform interrupt processing for 10 msec 1. 10 msec Call interrupt processing.
(Main MCU) 2. Call processing every 10 msec of EC connection check

req[13-4-1-4]

3. 24 bit AJD conversion start processing.

4. Calls up the energization time counting process of the NC sensor element.

5. 250 mse When the count timer is 1, set the 250 msec count flag to true and set
the 250 msec count timer to 25.

req[13-4-1-5]

10 msec interrupt RAM data
initialization processing

Perform 10 msec interrupt RAM data initialization
processing

1. Initialize the 250 msec count flag.

req[13-4-1-6]

Reading 100 msec count flag

Reading 100 msec count flag

1. Return 100-msec count flag,

req[13-4-1-7)

Reading 250 msec count flag
(Main MCU)

Reads the 250 msec count flag

1. Retumn 250 msec count flag.

req[13-4-1-8]

100 msec count flag setting

Set 100 msec count flag

1. Place the setting value of the count flag in the 100 msec count flag.

req[13-4-1-9]

250 msec count flag setting
(Main MCU)

Set the 250 msec count flag

1. Place the setting value of the count flag in the 250 msec count flag.
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req[13-4-1-10]

Interrupt activation processing

Perform an interrupt activation processing

=

10 msec Call interrupt start processing.

req[13-4-1-11]

Interrupt stop processing

Perform interrupt stop processing

r

10 msec Call interrupt stop processing,

10 msec Interrupt handiing Perform interrupt processing for 10 msec . Count SPI fimeout.
(Sensor MCU) 2. Count the delay of SCI6.
req[13-4-1-12] 3. Call all 10 ms interrupt processing for each function
4. When the count timer s 0, the count flag is set to true.
13413 |'CMTO channel iniilization Initalize the ICMTO channel T Initialize the ICMT 0 channel
req13-4-1-13] | ocossing
13.4-0.14) | CMTO channel counter start Start processing of the CMTO channel counter 1. Enable CMI 0 interrupt in ICU.
req[13-4-1-14] | ocossing 2. Start CMTO count.
13.4-0.15) | CMTO channel counter siop Stop processing of CMTO channel counter T Invalidate CMI 0 interrupt in ICU.
req[13-4-1-15] | ocessing 2. Stop CMTO count.
Sensor MCU FW rewrite Perform Sensor MCU FW rewrite for 1. Allow interrupts.
134116 |[or 10 msec interrupt processing 10 msecinterrupt processing 2. Sensor MCU FW rewrite 10 msec When the switching fiag is OFF,
reqf13-4-1-16) call 10 msec interrupt processing.
3. Sensor MCU Substitute 10 ms interrupt processing for FW rewriting.

req[13-4-1-17] |None No treatment No treatment.
req[13-4-1-18] |None No treatment No treatment.
req[13-4-1-19] |None No treatment No treatment.
req[13-4-1-20] |None No treatment No treatment.
req[13-4-1-21] |None No treatment No treatment.
req[13-4-1-22] |None No treatment No treatment.
req[13-4-1-23] |None No treatment No treatment.
req[13-4-1-24] |IT module processing Perform process of IT module: 1. Initialize the IT module.

req[13-4-1-25]

IT module start processing

Perform start processing of IT module

1. Clear the INTIT interrupt flag.
2. Enable INTIT interrupt.

req[13-4-1-26]

IT module stop processing

Perform stop processing of IT module

1. Invalidate INIT interrupt.
2. Clear the INTIT interrupt flag.

req[13-4-1-27]

10 msec Interrupt processing
(Main MCU)

Perform interrupt processing for 10 msec

1. Allow multiple interrupts.
2. Call 10 msec interruption processing.

req[13-4-2-1]

Module main processing

Perform module main processing

1. Reset watchdog timer.
2. Check the RAM,

3. Reset the watchdog timer.

4. Set the RAM error flag.

5. Set the address of the nonvolatile memory.

6. Reset the watchdog timer.

7. Performs voltage detection circuit control activation processing
8. Initialize variables in ZIPC.

9. Check ROM,

10 Initial value of concentration calculation data is set.
11. Activate interrupt.

12. Initialize alarm relation.

13. Start IIC of SCI6.

14. Start SPI of dedicated function.

15. Reset the watchdog timer.

16. Communication with MAIN microcomputer is started.
17. Reset the watchdog timer.

18. Start RTC.

19. Read FRAM data.

20. Read FRAMID data.

21. Read FRAM reset alarm point

22. Confirm whether resetting of alarm point can be executed.
23 Read FRAM of lunch break data.

24. Reset the watchdog timer.

25. Initalize the logger

26. Rewrite the FW of the sensor MCU.

27. Main process per main loop.

28. Check the 100 msec flag.

29. Update the 100 msec flag

30. Start RL78 communication.

31. Perform "RAM check every 100 msec"

32. Check the 250 msec flag.

3. Update the 250 msec flag

req[13-4-2-2]

1000 msec processing A

Perform 1000 msec processing A

1. Convert temperature value of RL78
2. Calculate A/D average value for hydrogen cancellation CO of RL78.
3. Calls up all gas concentration calculation processing.

4. Call self-diagnosis processing after 24 hours.

req[13-4-2-3]

1000 msec processing B

Perform 1000 msec processing B

1. Reads the date and time of the RTC.

req[13-4-2-4]

1000 msec processing C

Perform 1000 msec processing C

1. Update the FRAM.
2. Set FRAM to default state,

3. Clear the power logger of the logger function.
4. Clear the logger function data logger.

req[13-4-2-5]

1000 msec processing D

Perform 1000 msec processing D

1. Implement AIR calibration.
2. Perform AUTO calibration.
3. Check every 1 second period.

req[13-4-2-6]

250 msec processing

Perform processing A for 250 msec

1. Reset watchdog timer.

2. Calculate the average value of 12 bits A/D value.

3. Perform RL78 communication processing,

4. Check warning temperature warning.

5. Create an event for ZIPC of key.

6. Clear LCD display data.

7. When battery voltage is abnormal, tur on the battery voltage abnormality flag.

8. Display each icon.

9. Judge PowerOff display.

10. Perform the processing of ZIP-C.

11. When the EX command reception flag for SD is ON, the display data for SOM
is created

12. When the PowerOff display ONOFF is ON, a TURNOFF display is created.

req[13-4-2-7]

250 msec processing

Perform processing B for 250 msec

1. Automatically light the backlight

2. Lit the LCD backiight.

3. Perform buzzer loop processing

4. Set display data of LCD.

5. Check ROM.

6. Perform “voltage detection circuit control self-diagnosis processing every 250 msec"

req[13-4-2-8]

Main Ioop processing

Perform processing for each main loop

1. Analyze received data and create transmitted data.
2. SCI9 Perform main processing after UART command reception.

req[13-4-2-9]

Module main processing (Sensor MCU|

Perform module main processing

1. Allow interrupts

2. If the RAM check process at startup is not good, tum on the RAM error flag.
3. Substitute SUM check in progress flag.

4. Reset the watchdog timer.

5. Perform “power supply voltage monitoring circuit control RAM data initialization
processing”

6. Initialize 24 bit AIDRAM data.

7. EC connection check RAM data is initialized

8. EC connection check RAM data is initialized

9. Initialize NC sensor RAM data.

10. Initialize oxygen warm air RAM data.

11. Initialize command receive RAM data.

12. Execute the interrupt activation process.

13. Perform oxygen warming initial processing.

14. 10 msec Start interrupt.

15. 24 Start the A/Dbit conversion.

16. Communication with MAIN microcomputer is started.

17. Set the receive buffer.

18. Start UART communication.

19. Check the 250 msec flag.

20. Reset the watchdog timer.

21. Update the 250 msec flag.

22. Perform oxygen loop warm up main loop processing.

23. Calculate the average value of A/D values.

24, Calculate the difference AD of the EC connection check.

25. Check ROM

26. If there is an abnormality in the RAM, turn on the RAM error flag

27. Perform "self-diagnosis start processing every 24 hours”

28. Perform "RAM check every 250msec” and turn on the RAM error flag if there is an error.

req[13-5-1-1]

TGRA compare match interrupt
handling

Perform TGRA compare match interrupt processing

1. When the buzzer is in the OFF state, turn off the MTU 2 function.

req[13-5-1-2]

MTUZ channel 2 counter start
processing

Perform start processing of MTU 2 channel 2 counter

1. Enable TGIA 2 interrupt with ICU.

req[13-5-1-3]

MTUZ2 channel 2 counter stop
processing

Perform stop processing of MTU 2 channel 2 counter

1. Disable TGIA 2 interrupt with 1CU

req[13-5-1-4]

MTU2 module initialization
processing

Initialize the MTU 2 module

1. Initialize the MTU2 module.

req[13-5-1-5]

TGRA compare match interrupt
processing

Perform TGRA compare match interrupt processing

1. Allow interrupts.
2. Call TGRA compare match interrupt processing.

req(13-6-1-1]

12bit AD variable initialization
processing

Perform 12bit AD variable initialization processing

1. Initialize the AD value save buffer.

2. Initialize the averaging buffer,

3. Initialize the average buffer update disable flag
4. Initialize the initial process flags.

req[13-6-1-2]

12 bit AID conversion start processing

Perform 12 bit A/D conversion start processing

1. When A/D conversion is stopped, start 12-bit A/D conversion.

12-bit A/D conversion completion

Perform 12 bit A/D conversion completion interrupt

1. Acquire the AID value.

req(13-6-1-3]  |interrupt processing processing 2. When moving average buffer update prohibition flag is OFF, insert 12-bit AID data
into average buffer.
reql13:6-14] processing of NC sensor_| Acquire processing of NC sensor toggle count 1. Return the NC sensor toggle count,

toggle count

req[13-6-1-5]

24 bit AID conversion start processing

Perform 24 bit A/D conversion start processing

1. When A/D conversion is stopped, start 24-bit A/D conversion after setting PGA.
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1eq(13-6-1-6]

Confirm whether to change PGA
setting of 24bit A/D and set it

Confirm whether to change PGA setting of 24 bit
/D and carry out setting processing

In the case other than the temperature sensor, perform the following processing 2 to 3.
Fix the PGA setting value to 1 when checking EC sensor connection.
Ifitis outside the threshold value, the PGA setting value is changed.

1eq(13-6-1-7)

Set PGA setting of 24 bit AID to
register

Perform processing to set PGA setting of 24 bit
AID to register

HEEES

Set the PGA setting value in each PGA register.

24 bit AID RAM data infializaion | nitialize the bufier used for 24 bit AID acquisition 1. Infilize the setting value of PGA.
req[13-6-1-8]  |processing 2. Initialize A/D acquisition buffer.
3. Initialize the flag of the ible sensor.
Settable amp offset adjustment Perform settable amp offset adjustment processing 1. Save the variables that will be overwritten by the API.
processing 2. Set power on of the AFE circuit,
req[13-6-1-9] 3. Measure the PGA offset voltage.
4. Start offset trimming of CONFIGURABLE AMPLIFIERN
5. Restore the data stored in the variable to the relevant register.
PGA and DS A/D converter Infialize the PGA and DS AID converier T Wait unil the AFE stabiizes.
req[13-6-1-10] |initilization processing 2. Wait unil the PGA stabilizes.
3. INTDSAD Set level 2 priority.
DS AID conversion average resull | Acquire average result of DS AID conversion 1. Return the average resut of A/D conversion.
req[13-6-1-11] o quisition processing
DS AD conversion result acquisition | Acquire DS AID conversion result 1. Returns the A/D conversion resu.
req[13-6-1-12]
processing
PGA and DS A/D converter start | Perform start processing of PGA and DS AID 1. Clear the INTDSAD interrupt flag.
req[13-6-1-13] |processing converter 2. Enable INTDSAD interrupt.
3. Start conversion.
PGA and DS A/D converter siop | Perform stop processing of PGA and DS AD 1. Disable INTDSAD interrupt
req[13-6-1-14] |processing converter 2. Clear the INTDSAD interrupt flag.
3. Stop the conversion.
24°Bit AID conversion completion | Perform 24 bit AID conversion completion interrupt 1. Allow multiple interrupts
1eq[13-6-1-15] |ierrupt processing processing 2. Call 24-bit AID conversion completion interrupt processing.
'AID converter initialization Perform iniialization processing of the A/D converter 1. Initiaize the AID converter.

req[13-6-1-16]

processing

req[13-6-1-17] | AJD converter start processing Perform start processing of the A/D converter 1. Start the A/D converter.
req[13-6-1-18] | AJD converter stop processing Perform stop processing of the A/D converter 1. Stop the A/D converter.
reql13-6-1-19] |r ;::ucz:s u‘:e selectable power-on- | Perform initializes the selectable power-on-reset circuit 1. Initializes the CAMP circuit.
req[13-6-1-20] | Starts the CAMPO Perform starts the CAMPO 1. Starts the CAMPO,
req[13-6-1-21] | Starts the CAMPL Perform starts the CAMPL 1. Starts the CAMPL,
12 bit A/D value average conversion | Perform 12 bit A/D value average conversion 1. Turnon moving average buffer update prohibition flag.
reqf1362:] processing 2. Calculate the average value of temperature sensor A/D values.
3. Convert A/D data to voltage value
4. Tumnoff the moving average buffer update prohibition flag.
req[13-62-2] |12 bit AID value read processing Perform 12 bit A/D value read processing 1. Return the A/D value of the specified A/D channel.
req[13-62-3] |12 bit AID mV conversion Perform 12 bit A/D mV conversion 1. Convert the AD conversion result to a voltage value.
12bitA/D initial AD acquisition flag | Perform 12bitA/D initial AD acquisition flag 1. Initialize the result flags.
req(13-6-2-4] 2. Tum on the result flag other than the initial process flag is completed.
3. Return result flag.
Put 12 bit A/D data in the average | Put 12 bit A/D data in the average buffer 1. Insert the 12-bit A/D value into the moving average buffer.

req[13-6-2-5]

buffer

1eq[13-6-2-6]

24 bit AID value average conversion
processing

Perform 24 bit A/D value average conversion
processing

=

~When the average buffer renewal permission flag is ON, the NC sensor average

AID value is obtained using the NC sensor backup buffer, and the update permission

flag is tumed off

From the EC sensor A/D value, calculate the average A/D value of the EC sensor

. Calculate the average A/D value of the temperature sensor from the temperature sensor
AID value.

. When the average A/D value of the NC sensor is obtained, the average A/D data of

the NC sensor is converted into the voltage value.

Convert A/D data of EC sensor and temperature sensor to voltage value.

B

=

o

1eq(13-6-2-7]

24 bit AID mV conversion

Perform 24 bit A/D mV conversion

=

~Convert the A/D data of the specified channel to the voltage value.

req(13-6-2-8]

24 bit AID conversion completion
interrupt processing

Perform 24 bit A/D conversion completion interrupt
processing

‘Check the 24-bit A/D conversion complete channel
The completed channels are subjected to the following processes 3 to 8.

Acquire the AD value,

When 02 sensor channel and oxygen warming is being performed, acquire the AID value
every 10 msec.

If the EC sensor is not being checked, insert the 24-bit A/D value into the buffer.

Acquire the A/D value of the EC sensor check.

Change the PGA setting of 7. 24 bit A/D.

If there is no completed channel, stop 24-bit AID conversion.

Bene

req[13-6-2-9]

24 bit AID value assignment
processing

Perform 24 bit A/D value assignment processing

Return the A/D value mV of the specified A/D channel.
In case of NC sensor, it returns the A/D value mV of the specified acquisition timing.
02 In case of warming up, obtain the A/D value after O2 sensor average.

R EREE

req[13-6-2-10]

24bit AID acquisition

‘Acquire 24 bit AID

=

. Obtain A/D value and shift bit.

req(13-6-2-11]

24 bit AID conversion complete
channel check

Perform 24 bit A/D conversion complete channel
check

=

- Return converted A/D channel in bit format.

req[13-6-2-12]

Determine + of 24 bit A/D data

Determine + of 24 bit A/D data

=

. Reference the sign bit of the A/D value and return the absolute value of the A/D value.

req(13-6-2-13]

Put 24bit A/D data in average buffer

Put 24bit A/D data in average buffer

=

~Assign the A/D value to the average buffer of the specified AD channel.

req(13-6-2-14]

NC sensor 24bit A/D value average
processing

Perform NC sensor 24bit A/D value average
processing

1. Copy the NC sensor AD conversion result corresponding to the element energization flag
o the backup buffer.

2. Accumulate the AD values in the backup buffer. Get the minimum value at the same
time.

3. Calculate the average value by subtracting the minimum value from the integrated value.
4. Calculate the voltage-converted AD value

5. Shift the average buffer.

6. Turn ON the average buffer movement flag when the AD values of all elements have

req(13-6-2-15]

NC sensor AD value difference
acquisition processing

Perform NC sensor AD value difference acquisition
processing

1. Returns the difference between the current average buffer and the previous average
buffer.

req(13-6-2-16]

‘Acquisition processing of H2
cancellation CO

Acquire A/D value of H2 cancellation CO

1. Return the (WE 1 or W 2) A/D value specified on the A/D channel.

req(13-6-2-17]

12 bit AID conversion completion
interrupt processing

Perform 12 bit A/D conversion completion interrupt
processing

. Call 12-bit A/D conversion completion interrupt processing.

req(13-6-2-18]

Result acquisition processing from
the A/D converter

‘Acquire result from A/D converter

1. Acquire the result from the A/D converter,

req(13-7-1-1]

SAUO module initialization

Initialize the SAUO module

1. Initialize the SAU 0 module.

processing
UARTO module initialization Initialize the UARTO module 1. Initialize the UARTO module:

req[13-7-1-2] processing

req[13-7-1-3] | UARTO module start processing Perform start processing of UARTO module 1. Start operation of UARTO module.

req[13-7-1-4] | UARTO module stop processing Perform start processing of UARTO module 1. Stop the operation of the UARTO module.

req[13-7-15] _|SCI5 processing Perform ion processing of SCI5 1. Initialize SCI 5.

req[13-7-16] | SCI5 start processing Perform SCI5 start processing 1. Starts SCI5,

req[13-7-1-7) | SCI5 stop processing Perform SCI5 stop processing 1. Stops SCI5.

req[13-7-1.8] _|SCI9 processing Perform ion processing of SCI9 1. Initialize SCIO

cql1a 719 |01 S processing Perform start processing of SCI9 1. Clear the interrupt flag.

2. Enable SCI interrupt.

req(13-7-1-10]

SCI9 stop processing

Perform stop processing of SCI9

1. Set the TXD 9 pin
2. Disable SCI interrupt

req(13-7-1-11]

RL78 communication processing
10 msec interrupt processing

Perform RL78 communication processing 10 msec
interrupt processing

1. If the communication retry timer of the RL 78 is other than 0, the communication retry
timer of the RL78 is counted down.

req[13-7-1-12]

RL78 communication setting
reconfiguration processing

Perform RL78 communication setting
reconfiguration processing

1. Set the communication status of the RL78 to the RL78 sensor MCU communication
unconfirmed state.
2. Reset i retry timer of RL78.

req[13-7-1-13]

UART start processing of SCI9

Perform UART start processing of SCI9

1. Start Ul of SCI9.
2. Set the receive buffer.

req[13-7-1-14]

UART stop processing of SCI9

Perform UART stop processing of SCI9

1. Stop Ul of SCI9.

req[13-7-1-15]

UARTS driver ion processing

Perform UARTS driver processing

1. Initialize the UARTS driver.

req[13-7-1-16]

UARTS driver startup processing

Perform UARTS driver startup processing

1. Perform UARTS startup processing.
2. Set un the receive buffer for receivina the next 1 bute.

req[13-7-1-17]

UARTS Receive buffer setting
for receivina the next 1

Perform UARTS Receive buffer setting processing for
receivina the next 1 bvte

1. Set the reception data pointer of UARTS and set the number of reception data to 1 byte.

req[13-7-1-18]

SCI5 UART start processing

Perform SCI5 UART start processing

1. Perform UARTS startup processing.
2. Set un the receive buffer for receivina the next 1 bute.

req[13-7-1-19]

SCI5 UART stop processing

Perform SCI5 UART stop processing

1. Perform SCI5 UART stop processing.

req[13-7-2-1]

UARTO data transmission processing

Perform data transmission processing of UARTO

1. Send UART 0 data.

req[13-7-2-2]

UARTO error processing

Perform UARTO error processing

No treatment.

req[13-7-2-3]

T processing of UARTO

Perform ion processing of UARTO

No treatment.

req[13-7-2-4]

UARTO error interrupt processing

Perform interrupt handiing on UARTO error

1. Setting the receive buffer.

req[13-7-2-5]

Interrupt processing at UARTO
transmission

Perform interrupt handling when sending UARTO

1. 1f the number of data to be transmitted by UART 0 exists, count up the transmission
buffer and count down the number of data transmitted by UART 0.

req[13-7-2-6]

SCI5 data transmission processing

Perform data transmission processing of SCI5

If the buffer size is smaller than 1, make the status an error.

Place the transmit buffer pointer in the transmit buffer address of SCIS.
Put the buffer size in the number of transmitted data of SCIS.

Set the TXDS pin

Retun status.

SCI9 data transmission processing

Perform data transmission processing of SCI9

1
2

3

4.

5.

1. If the buffer size is smaller than 1, make the status an error.

2. Place the transmit buffer pointer in the transmit buffer address of SCI9.
3
a
5.

req(13-7-2-7) . Put the buffer size in the number of transmitted data of SCI9.
. Set the TXDO pin.
. Return status.

req[13-7-28] |SCI5 end processing | Perform ion end processing of SCI5 No treatment

req[13-7-2.9] _|SCI5 interrupt processing| Perform interrupt of SCI5 1. Call SCI 5 send / receive interrupt processing

req[13-7-2-10]

SCI5 transmission end interrupt
processing

Perform transmission end interrupt processing of
SCIS

1. Call SCI 5 transmission end interrupt processing

req[13-7-2-11]

SCI9 transmission end processing

Perform transmission end processing of SCI9

1.1f the SCI9 transmission flag of the RL 7 PLOG is TRUE, set the SCI9 transmission
flag of RL78 to FALSE.
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req(13-7-2-12]

SCI9 transmission interrupt processing

Perform SCI9 transmit interrupt handiing

1. When the number of transmission data of SCI9 is larger than 0, the reception buffer
address of SCI9 is counted up and the number of data received by SCI9 is counted
down.

req(13-7-2-13]

SCI9 transmission end interrupt
processing

Perform SCIS transmission end interrupt processing

~Set the TXD 9 pin.

req[13-7-2-14]

RL78 communication processing
(started at 250 msec)

Perform RL78 communication processing

1. When the communication erfor count buffer of the RL78 is smaller than
the communication retry number by the periodic HA command, turm on the sensor circuit
efror flag.

2. When the communication error count buffer of the RL78 is larger than
the communication retry number by the periodic HA command, the communication

error count buffer of the RL78 is counted up.

req(13-7-2-15]

Create communication command
data in send buffer

Create communication command data in
the transmission buffer

.

Create communication command data.

req[13-7-2-16]

Command processing

Perform command processing

Execute command response processing corresponding to the requested command code.

req[13-7-2-17]

Pass the maximum number of
communication commands

Pass the maximum number of communication
commands

Return the maximum number of commands.

req[13-7-2-18]

Pass table data of communication
command

Pass the maximum number of
communication commands

. Return table code data.

req[13-7-2-19]

Pass the table command pointer of
the communication command

Pass the table command pointer of
the communication command

Return table command pointer.

req(13-7-2-20]

Setting value writing (W)

Perform transmission processing of setting value
writing (W)

"Assign a pointer to the send buffer.
Create communication command data of zero tracking setting.
Insert the ON/OFF setting of the gas into the transmission buffer.
Create and transmit data for

req[13-7-2-21]

Setting + A/D value reading (W)

Perform transmission processing of setting
+ AID value reading (W)

Assign a pointer to the transmission buffer.

Create the communication command data for the zero tracking setting.
Obtain the logger energy flag

Obtain flammable sensor protection flap.

Tumoff the EC connection check flags.

Create and send the transmission data.

req(13-7-2-22)

Device connection confirmation
command (R)

Perform transmission processing of device
connection confirmation command (R)

Assign a pointer to the transmission buffer.
Create communication command daia for device connection confirmation.
Create and send the

req[13-7-2-23]

Program number confirmation (R)

Perform transmission processing of program
number confirmation (R)

Assign a pointer to the transmission bu«er
Create communication command daia for program number confirmation.
Create and send the

req[13-7-2-24]

Confirming whether SUM value
confirmation is being executed or
not

Confirming whether SUM value confirmation is
being executed or not

Assign a pointer to the transmission mme

Create the communication command data for confirming the SUM value confirmation
execution.

Create and send the data.

vrelonvrlovrlons o rlaon e

req(13-7-2-25]

Confirm SUM value

Perform transmission processing of confirming
the SUM value

‘Assign a pointer to the send buffer.
Create communication command data for checking the SUM value.
Create and transmit data for

req[13-7-2-26]

SUM value confirmation start
processing

Perform transmission processing of SUM value
confirmation start processing

‘Assign a pointer (o the send buffer.
Create communication command data of SUM value confirmation start processing.
Create and transmit data for

req[13-7-2-27]

Confirming whether the correct
command was sent

Confirms whether the correct command was sent

If the transmitted command is correct, execute command processing of SCI9.
End transmission of data.

req[13-7-2-28]

Data transmission end processing

Perform data transmission end processing

Reset the reception count.
After completion of reception, tumn off the flag to execute processing in the main loop

req[13-7-2-29]

Data processing

Perform data t processing

Send data of SCI9.

req[13-7-2-30]

SUM calculation of transmission data

Perform SUM calculation of transmission data

Calculate SUM value of transmission data.
Retums the SUM value.

req[13-7-2-31]

Transmission processing of error
command

Perform transmission processing of error command

End data transmission.

Set headers.

Put the NAK in the transmission buffer.
Create and transmit data for

req[13-7-2-32)

Set the header of the receive buffer
in the send buffer

Set processing to the header of the receive buffer
in the transmission buffer

RN EREEEEE NN

Copy command to array for response command.

req[13-7-2-33]

Creating and sending data for data
transmission

Create and send data transmission data

Place the ETX in the transmission buffer.

Pass the number of bytes to be checked and calculate the SUM value.
Put the EOT in the transmission buffer.

Send data.
End of data.

req(13-7-2-34]

Pointer assignment processing of
buffer

Perform pointer assignment processing of
transmission buffer

HERES

Return pointer of send buffer

req(13-7-2-35]

Setting value writing (R)

Perform transmission processing of set value
writing (R)

Set the header.
Assign gas ON/OFF setting,
Create and transmit data for

req[13-7-2-36]

Setting value writing (W)

Perform transmission processing of setting value
writing (W)

Setting ON/OFF of gas
Send setting value write (R).

req[13-7-2-37]

Setting + Read A/D value (R)

Perform transmission processing of
setting + send A/D value reading (R)

‘Acquire the A/D value of each sensor,
Convert HEX data to ASCII data.

Perform the following processes 4 to 9.

Substitution processing of NC sensor toggle count.
Substitution processing of Sensor MCU status flag.

Long energy setting call processing.

Flammability protection setting call processing.

Acquisition process of EC connection check in progress flag.
Transmission data creation / transmission processing.

req[13-7-2-38]

Setting + A/D value reading (W)

Perform transmission processing of
setting + transmission of A/D value reading (W)

Perform the following processes 2 t0 6.

Setting of long energy.

Flammability protection setting.

Start processing of EC connection check 02,

Start processing of EC connection check H2S / CO.

T processing of setting + A/D value reading (W)

req(13-7-2-39]

Device connection confirmation
command (R)

Performs transmission processing of the device
connection confirmation command (R)

Set the header.
Create and transmit data for transmission.

req(13-7-2-40]

Program number confirmation (R)

Perform transmission processing of program number
confirmation (R)

Set the header.
Convert U_SHORT data to ASCII data of U_CHR [5].
Create and transmit data for

req(13-7-2-41]

Confirm SUM value (C)

Perform transmission processing of
SUM value confirmation (C)

Set the header.

When the SUM check in progress flag is ON, put "' in the send buffer pointer.
When the SUM check in progress flag is OFF, put 0' in the send bufer pointer
Create aﬂd transmit data for

req(13-7-2-42]

Confirm SUM value (R)

Perform transmission processing of SUM value
confirmation (R)

Set the

Subsmule ROMSUM.

Convert HEX data to ASCII data.
Create and transmit data for

req(13-7-2-43)

Confirm SUM value (W)

Perform transmission processing of
SUM value confirmation (W)

Set the header.

When the SUM checking in-p+P1494:P1502rogress flag is OFF, substitution of
the start flag of SUM during checking is substituted

Create and transmit data for
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req[13-7-2-44]

Command processing

Perform command processing

=

. Execute command response processing corresponding to the requested command code.

req(13-7-2-45]

Pass the maximum number of
s

Pass the maximum number of communication

=

Retum the maximum number of commands.

req(13-7-2-46]

Pass table data of communication
command

Pass table data of communication command

=

Retum table code data.

req(13-7-2-47)

Pass the table command pointer of
the command

Pass the table command pointer of
the command

=

Return table command pointer.

req(13-7-2-48]

Confirming whether the correct
command was sent

Confirms whether the correct command was sent

If the transmitted command is correct, execute command processing.
If the transmitted command is incorrect, send an error command.

req(13-7-2-49]

Data transmission end processing

Perform data transmission end processing

Set the reception count to 0.
After completion of reception, turn off the flag to execute processing in the main loop.

Send data of UART 0.

req[13-7-2-50]

Data processing

Perform data processing

req(13-7-2-51]

'SUM calculation of transmission data

Perform SUM calculation of transmission data

NEEEEE

Calculate SUM value of transmission data.

req[13-7-2-52]

Transmission processing of error
command

Perform transmission processing of error command

End data transmission.

Set the header.

Insert NAK in send buffer.
Create and transmit data for

req[13-7-2-53]

Set the header of the receive buffer
in the send buffer

Set processing to the header of the reception buffer
in the transmission buffer

‘Copy command to array for response command.
Put the received data in the transmission buffer.

req[13-7-2-54]

Creating and sending data for data
transmission

Create and send data transmission data

Set ETX in the transmission buffer.

Get the number of bytes to check and calculate the SUM value.

Put the reception end command save destination i the transmission buffer.
Send data.

End data ion / reception,

req[13-7-2-55]

Pointer assignment processing of

Perform pointer assignment processing of
buffer

BEEEEE R

Return pointer of send buffer

buffer

req[13-7-2-56]

Get transmission status of SCI5

Perform get transmission status of SCI5

=

- Return the transmission status of SCI5.

req[13-7-2-57]

SCI5 data transmission processing

Perform SCI5 data transmission processing

1. If the UARTS transmission counter is 0 and the transmission request data size is greater
than or equal to the minimum value, the following processing is performed.

. Substitute the address of the transmit buffer.

Substitute the transmission data size.

Set PC3 (TXD) as peripheral function (SCI)

Enable transmit interrupt (TXI)

Allow send operation

~

req[13-7-2-58]

UARTS driver
completion interrupt handling

Perform UARTS driver transmission completion
interrupt handling

Set PC3(TXD) to port function.
Turn off the transmission end interrupt (TEI) request flag.
Disable transmission operation.
Disable End of Tr Interrunt (TEI) requests.

req[13-7-2-59]

Data transmission end processing

Perform data transmission end processing

‘Assign 0 to the receive counter.
Tum off the reception complete flag.

req[13-7-2-60]

Data transmission process

Perform data transmission process

REEEEEEEE

Send SCI5 data.
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req[13-7-2-61]

'SUM calculation of transmitted data

Perform SUM calculation of transmitted data

1. Accumulate the data in the transmit buffer.
2. Retumn the SUM value.

req[13-7-3-1] | UARTO data reception processing | Perform UARTO data reception processing 1. Receive data of UART 0.
req[13-7-32] | UARTO reception end processing Perform UARTO reception end processing 1. Setting the receive buffer.
UARTO overflow data reception Perform UARTO overflow data reception processing No treatment.
1eal13-7-33] | processing
UARTO reception interrupt processing | Perform UARTO reception interrupt processing 1. If the received data length of UART 0 is larger than the number of received data of
UART 0, perform the following processing 2 to 4.
req[13-7-3-4] . Place received data in receive buffer.

. Count up the receive buffer.
. Count up the number of data received by UART 0.

req(13-7-3-5]

SCI5 data reception processing

Perform SCI5 data reception processing

I the buffer size is smaller than L, make the status an error.
. Set the number of data received by SCI5 to 0.

. Put the buffer size in the receive data length of SCIS.

. Put the receive buffer pointer in the receive buffer address of SCIS.
. Return status.

req[13-7-3-6]

SCI9 data reception processing

Perform SCI data reception processing

. If the buffer size is smaller than 1, make the status an error.

. Put the buffer size in the receive data length of SCI9.
. Put the receive buffer pointer in the receive buffer address of SCI9.
. Return status.

1eq[13-7-3-7]

SCI5 reception end processing

Perform SCI5 reception end processing

. Allow interrupts.
. Get the received data of SCI5.
Set the receive buffer for receivina the next 1 bvte

req[13-7-3.8]

SCIS receive error processing

Perform SCI5 receive error processing

. Execute reception error interrupt processing.

req[13-7-3-9)

SCIS reception interrupt processing

Perform SCI5 reception interrupt processing

 Call SCI 5 reception interrupt processing.

req(13-7-3-10]

SCI5 receive error interrupt
processing

Perform SCI5 receive error interrupt processing

2
3
4.
1
2
3
4.
5.
1
2. Set the number of data received by SCI9 to 0.
3
a,
5.
1
2
3
1
1
1

~Call SCI 5 error interrupt processing,

req[13-7-3-11]

SCI9 reception end processing

Perform SCI reception end processing

1. When the SCI9 transmission flag of the RL 7 PLOG is TRUE, set the SCI9
transmission flag of RL 7 PLOG to FALSE.
2. Set receive and receive buffers by 1 byte each

req[13-7-3-12]

SCIQ receive error processing

Perform SCI9 receive error processing

No treatment.

req(13-7-3-13)

SCI9 reception interrupt processing

Perform SCI9 reception interrupt processing

1. If the received data length of SCI is larger than the received data number of SCI9,

execute processes 2 to 4 below.

2. Increment the receive buffer address of SCI9.

3. Count down the number of data received by the SCI9.

4. If the received data length of the SCI9 is less than or equal to the number of received
data of the SCI9, the reception of the SCI9 is terminated.

req[13-7-3-14]

SCI9 receive error interrupt processing|

Perform SCI9 receive error interrupt processing

1. Clear overrun, framing, parity error flag.

req(13-7-3-15]

RL78 Communication processing
(activated in the main loop)

Perform RL78 communication processing

1. If not the periodic HA command, but the communication erfor count buffer of the RL78
is smaller than the communication retry count, turn on the sensor circuit error flag.

2. If the communication error count buffer of RL78 is larger than the communication retry
count rather than the periodic HA command, execute the following processing 3 to 6

3. Perform processing corresponding to the communication status of RL78.

4. Communication error of RL78 Count up count buffer.

5. Set the communication retry timer of RL78 to the communication delay retransmission
time.

req(13-7-3-16]

RL78 Communication processing
acknowledgment

Confirm response of RL78 communication
processing

1.In case of the periodic HA command, reset the communication error count buffer
of RL78.

req(13-7-3-17)

Write set value

Perform response processing of writing setting value
of SCI9 UART

1. Execute the following processing 2 with W command and R command.
2. Assign gas ON/OFF setting of RL78.

req(13-7-3-18]

Setting + A/D value reading

Perform response processing of Setting + A/D value
readingof SCI9 UART

1. Execute the following processing 2 with W command and R command.

2. Substitute ON/OFF setting of gas of RL78.

3. Set AID value reading

4. When the status of the sensor circit is abnormal, tur on the sensor circuit fault flag.

req[13-7-3-19]

Device connection confirmation
comman

Perform response processing of device connection
confirmation command of SCI9 UART

1. Check the RL78 communication processing response with R command.

req[13-7-3-20]

Program number confirmation

Perform response processing of program number
confirmation command of SCI9 UART

1. Set RL78 communication status to program number confirmation with R command.

req(13-7-3-21]

Confirm SUM value

Perform response processing of SUM value
confirmation command of SCI9 UART

1. Execute the following processing 2 to 4 with the R command.

2. Convert ASCII data to HEX data.

3. Acquire the SUM value of RL78.

4. 24 hours If the SUM value is not being checked, set .the RL78 communication
status to SUM value check.

5. Execute the following processing 6 to 7 with the W command.

6. RL78 SUM value calculation start confirmation end processing.

7. Set RL78 communication status to equipment connection check.

8. Execute the following processes 9 to 10 with the C command.

9. 24 hours SUM calculation start processing completed.

10. 24 hours If SUM value is not being checked, set RL78 communication status

to SUM value check.

req[13-7-3-22]

Receive data command check

Perform reception data command check processing

1. UART reception data SUM If the check result is OK, set the command number to 0.
2. Receive data of UART When SUM check result is NG, set the command number to
OXFF.

req(13-7-3-23)

Received data SUM check
(SUM check)

Perform reception data SUM check

1. Search for the first command.

2. Break at the end of command if it reaches.

3. Compute the complemen.

4. The calculated value is compared with the received SUM value, and if it is the same,
the result is made NG

5. Return results.

req(13-7-3-24]

Main processing after receiving
command

Perform main processing after receiving command

1. After completion of reception, if the flag to execute processing in the main loop is ON,
check whether the correct command was sent.

req[13-7-3-25)

Receive processing by 1 byte

Perform reception processing by 1 byte

1. Acquire data in 1 byte receive buffer for driver.
2. Put the data in the driver's 1-byte receive buffer into the receive buffer.
3. When the RIKEN command ends, allow processing within the main loop.

req[13-7-3-26]

For the next 1 byte reception,
the reception buffer setting processing

For reception of next 1 byte, reception buffer setting
processing is performed

1. Set the receive data pointer of UART 9 and set the number of receive data to 1 Byte.

req[13-7-3-27)

Write set value

Perform response processing of setting value writing

1. Send set value write (R) with R command,
2. Send setting value write (W) with W command,

req[13-7-3-28)

Setting + A/D value reading

Perform response processing of Setting + A/D value
reading

1. Send setting + A/D value reading R) with R command.
2. Send setting + A/D value reading (W) with W command.

req[13-7-3-29]

Device connection confirmation
command

Perform response processing of the device
connection confirmation command

1. Send device connection confirmation command (R) with R command.

req[13-7-3-30]

Program number confirmation

Perform response processing of program number
confirmation

1. Send program number confirmation with R command

req(13-7-3-31]

Confirm SUM value

Perform response processing for checking
the SUM value

1. Send SUM value confirmation (R) with R command
2. Send the SUM value confirmation (W) with the W command.
3. S value (C) is sent by the C command,

req[13-7-3-32)

Receive data command check

Perform reception data command check processing

1. UART reception data SUM If the check result is OK, set the command number to 0.
2. Receive data of UART When SUM check result is NG, set the command number to
OXFF.

req[13-7-3-33]

Main processing after receiving
command

Perform main processing after receiving command

1. After reception is completed, i the flag to execute processing in the main loop is ON,
check whether the transmission command s correct or not

req[13-7-3-34]

Receive processing by 1 byte

Perform reception processing by 1 byte

1. Acquire data in 1 byte receive buffer for driver.

2. Put buffer for receiving data in 1 byte receive buffer for driver.

3. When the RIKEN command ends, the received data is saved and processing within
the main loop is permitted.

req[13-7-3-35]

Pointer assignment processing of
receive buffer

Perform pointer assignment processing of receive
buffer

1. Perform pointer assignment processing of receive buffer.

req[13-7-3-36]

For the next 1 byte reception,
the reception buffer setting processing

For reception of next 1 byte, reception buffer setting
processing is performed

1. Set the receive data pointer of UART 0 and set the number of receive data to 1 Byte.

req(13-7-3-37]

Received data SUM check
(SUM check)

Perform reception data SUM check processing

1. Search for the first command

2. Break at the end of command if it reaches.

3. Compute the complement.

4. The calculated value is compared with the received SUM value, and if it is the same,
the result is made NG

5. Return results,

req[13-7-3-38)

SCI5 1-byte reception processing

Perform SCI5 1-byte reception processing

1. Perform SCI5 reception processing.

req[13-7-3-39)

UARTS driver error interrupt handling

Perform UARTS driver error interrupt handling

1. Perform UARTS driver error interrupt processing.

req[13-7-3-40]

Received data SUM check

Perform received data SUM check|

1. Search for the first command.

2. Break at the end of command if it reaches.

3. Compute the complement.

4. The calculated value is compared with the received SUM value, and if it is the same,
the result is made NG.

5. Return results.

req[13-8-1-1]

RSPI0 module initialization
processing

Initialize the RSPI0 module

1. Initialize the RSPI0 module.

req[13-8-1-2]

RSPI0 module start processing

Perform start processing of RSPI0 module

1. Enable RSPI interrupt.
2. Disable idle interrupt.

req[13-8-1-3]

RSPI0 module stop processing

Perform stop processing of RSPIO module

1. Disable RSP interrupt
2. Disable RSP function.

req[13-8-1-4]

SPI timeout count

Perform SPI timeout count processing

1. 1f the timeout count is greater than 0, count down the timeout count

req[13-8-1-5]

SPT start processing of dedicated
function

Perform SPI start processing of dedicated function

1. Start operation of the RSPI0 module.

req[13-8-1-6]

'SP stop processing of dedicated
function

Perform SPI stop processing of dedicated function

1. Stop the operation of the RSPI0 module.

req[13-8-1-7)

Execute flag down processing during SPI writing

1. Set the data reception completion flag to OFF-

req[13-8-2-1]

SPI wiiting in progress flag down

RSPI0 data
processing

Perform data i processing
of RSPI0

1. Initialize the global counter;
2. Enable send interrupt.

3. Enable receive interrupt

4. Enable error interrupt.

5. Enable RSP function.
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req(13-8-2-2)

RSPI0 data

processing

Perform data processing
of RSPIO

Setting the channel,
. Initialize global counter.
. Enable send interrupt.
. Enable receive interrupt.
. Enable RSPI function.

1
2
3
a
5.
6. Return status.

req[13-8-2-3]

RSPIO error processing

Perform RSPIO error processing

No treatment.

req[13-8-2-4]

RSPIO reception end processing

Perform processing of end of RSPIO reception

~ Down the SPI wiiting flag.

req[13-8-2-5]

RSPIO transmission end processing

Perform processing of end of RSPIO transmission

~ Down the SPI wiiting flag.

Error interrupt processing

Perform error interrupt processing

~ Make sure SSLO pin is inactive level.
. Disable RSP! function.
. Disable send interrupt.

reqf13-8-2-6] . Disable error interrupt.
. Disable error assignment.
. Disable idle interrupt.
cal1o6.27 |@ng Meupthanding Perform idling interrupt handling processing ~Disable the RSPI function.

req(13-8-2-8]

Data reception interrupt processing

Perform data reception interrupt processing

~ Write reception data.
. Disable send interrupt.
. Allow SPII 0 interrupt.

req[13-8-2-9]

Data interrupt

Perform data interrupt processing

. Write transmission data.
. Disable send interrupt.
. Allow SPII O interrupt

req[13-8-2-10]

Wait for data transfer completion

Wait until data transfer is completed

. Set the timeout count to 5.
. If the data reception completion flag is 1 and the timeout count is 0, the response result
is set to NG.
3. Return response result.

I
I
I
2
3
n
5
6
1
2. Disable idle interrupt.
1
2
3
I
2
3
1
2

SPI reception
of dedicated function

Perform SPI reception processing
of dedicated function

1. If the buffer size is larger than 0 and the number of channels is smaller than 2,
execute the following processing 2 to 5.
. Turnon data reception completion flag.

req[13-8-3-1] . Write data to slave device.
. Wait until data transfer is completed.
. Set the execution status to ACK.
. Return the status.
req[13-9-11] _|SCI6 processing Perform processing of SCI6 ~ Initialize SCI6.

req(13-9-1-2)

SCI6 start processing

Perform start processing of SCI6

Clear the interrupt flag.
. Enable TXI and ST interrupt.

SCI6 stop processing

Perform stop processing of SCI6

- Disable TXI and ST interrupt.

req[13-9-1-3] . Disable TXI and ST interrupt.
. Clear the interrupt flag.

req[13-9-1-4] _|1IC start processing of SCI6 Perform IIC start processing of SCI6 Start IIC of SCI6.

req[13-9-1-5] _|1IC stop processing of SCI6 Perform IIC stop processing of SCI6 ~Stop IIC of SCI6.

req(13-9-2-1]

Transmission of [IC6 data to slave
device

Perform transmission of 1IC6 data to slave device

Place the transmit buffer pointer in the transmit buffer address of SCI6.
. Buffer size Include in the number of transmission data of SCI6.
. Place the slave device address in the target slave address of SCI6.
4 Set the 12C SCI6 transmit receive flag and 12C SCI6 start stop flag.
. Disable RXI and ERI interrupt requests.
. Generate start condition.

2
3
a
5.
6.
1
1
2
3. Enable RXI interrupt.
1
2
3.
1
1
1
2
3

req[13-9-2-2]

IIC start processing

Perform start processing of 11C.

req[13-9-2-3]

1IC stop processing

Perform stop processing of IIC

~ Generate IIC stop condition

req(13-9-2-4]

SCI6 transmission end interrupt

Perform transmission end interrupt processing
of SCI8

5.
6.
1. Generate IIC start condition;
1
1

~End transmission / reception of SCI6.

req(13-9-2-5]

Transmission interrupt processing
per 1 Byte of SCI6

Performs transmission interrupt processing every
1 Byte of SCI6

1. When the following conditions 2 to 4 are satisfied, the transmission buffer address of the
SCI6 i counted up and the number of transmission data of the SCIG is counted down.

. ACK i being received.

. 12C SCI6 transmission reception flag is the transmission flag.

. There is the number of

req(13-9-2-6]

'SCI6 transmission end interrupt
processing

Perform SCI6 transmission end interrupt processing

HEEE

~When the SCI6 start / stop flag of [2C is the start flag, put the slave address in
the transmit data register.
2. Ifthe SCI6 start / stop flag of the I2C is the stop flag and the SCI6 transmission
reception flag of the 12C is the transmission flag, the transmission of the SCI6 is ended.
3. Ifthe SCI6 start / stop flag of 12C is a stop flag and the SCI6 transmission reception flag
of I2C s a reception flag, the transmission and reception of SCI6 is terminated.

1eq[13-9-2-7]

1IC transmission processing of SCI6

Perform IIC transmission processing of SCI6

~When the in-transmission flag for LCD is OFF, carry ot the following processing 2 10 5.
. Start transmission / reception.

. Send 11C6 data to slave device.

. Place the result of transmission reception delay processing in the deend result.

. Make the judgment result OK.

. Returns the judgment result

req(13-9-2-8]

IC transmission processing of SCI6
(at startup)

Perform IIC transmission processing of SCI6 at
artup

~When the in-transmission flag for LCD is OFF, carry out the following processing 2 o 5.
. Start transmission / reception.

. Send I1C6 data to slave device

. Place the result of transmission reception delay processing in the deend resuit.

. Make the judgment result OK.

. Returns the judgment result.

req[13-9-2-9]

[1IC transmission process for LCD
of SCI6

Perform IIC transmission processing for LCD
of SCI6

. Send 1IC6 data to slave device.
. Returns the judgment result.

req[13-9-2-10]

SCI6 transmission reception end flag

SCI6 transmission reception end flag

~Tumoff the transmission reception end flag of SCIG.
Tumoff the sending flag for LCD.

req[13-9-3-1]

11C6 data reception processing from
slave device

Perform reception processing of 1C6 data from
the slave device

Place the buffer size in the receive data length of SCI6
Set the number of data received by SCI6 to 0.

Put in the receive buffer address of receive buffer pointer SCI6.
Place the slave device address in the target slave address of SCI6.
Set the 12C SCI6 transmit receive flag and 12C SCI6 start stop flag
Disable RXI and ERI interrupt requests.

Generate start condition.

SCI6 reception end processing

PerformSCIG reception end processing

End 1 reception of SCI6.

req[13-9-3-2]

req[13-0:3-3]

SCI6 receive interrupt handling

Perform reception interrupt processing of SCI6

1
2
3
4
5.
6.
1
2
3.
4
5.
6.
1. Tumon the transmitting status flag for LCD.
2
3.
1
2
1
2
3.
4
5.
6.
7
1
1

If the received data length of SCI6 is larger than the received data number of SCI6,
execute processes 2 and 3 below.

Increment the receive buffer address of SCI6.

Count down the number of data received by SCI6.

Transmission reception delay

Perform transmission reception delay processing

When the transmission reception end flag of SCI6 is ON, nop processing is executed.

. Start transmission / reception.

. Receive 11C6 data to slave device.

. Place the result of transmission reception delay processing in the deend result.
. Returns the judgment result

2
3
1.
req[13-03-4]  |processing 2. When the delay count of the SCI6 is 0, the deend result is set to NG.
3. Retums the judgment result.
13035 | TTanSMission reception siart flag Performs transmission reception start flag processing . Tumon SCI6 transmission reception end flag.
req(13-9-3-5] 2. Set the delay count of SCI6 to 20 msec.
13030 | TTanSMission reception siart flag Performs transmission reception start flag processing . Tumon SCI6 transmission reception end flag.
req(13-9-3-6] 2. Set the delay count of SCI6 to 200 msec.
1eq[13-9-3-7]_| Delay count processing of SCI6 Performs delay count processing of SCI6 1. If the delay count of SCI6 is not 0, the delay count of SCI6 is counted down.
1IC reception processing of SCI6 Perform IIC reception processing of SCI6 . Start transmission / reception.
2. Send the data of 11C6 to the slave device.
3. Place the result of transmission reception delay processing in the deend resu.
4. When the deend result is OK, the following processings 5 to 6 are executed.
req[13-0-3-8] N
6
7
8
1.

req[13-10-1-1]

Watchdog timer initialization
processing

Initialize the watchdog timer

Initialize the watchdog timer.

req[13-10-1-2]

Watchdog timer interrupt processing

Perform watchdog fimer interrupt processing

No treatment.

req[13-10-2-1]

Watchdog timer restart processing
(sensor MCU)

Watchdog timer restart processing

1. Watchdog timer restart processing.

req[13-10-2-2]

Watchdog timer restart processing
(main MCU)

Watchdog timer restart processing

1. 00h is written, and then FFh is written and updated

req[13-11-1-1]

NC sensor RAM data initialization
processing

Perform NC sensor RAM data initialization processing

1. Initialize the energization flag of the element of the NC sensor.
2. Initialize ON/OFF setting flag of long energy.
3. Initialize the flammable sensor protection flag

req[13-11-1-2]

Tnitial value setting processing of
concentration calculation data

‘An initial value setting process of data for
concentration calculation is performed

1. Perform initial value setting processing of concentration calculation data.

req[13-11-1-3]

Confirm existence of TWA

Confirm existence of TWA

1. If the setting is ON and the integrating alarm is OFF, ON is returned.

req[13-11-1-4]

Process of converting ASCII (8) to
concentration data of OFF_VAL

Perform process of converting ASCII (8) to
concentration data of OFF_VAL

1. When the comparison result is 0, the variable within the address of U_CHR s set to
the result OFF concentration.

2. When the comparison result is 1 for the variable in the address of U_CHR, the result is
set to the concentration value.
Retums the ion value of either "1" or "2".

req[13-11-1-5]

Convert ASCII ‘0’ or 1" to OFF or ON

Convert ASCII 0 or 1" to OFF or ON

- IFASCII to be checked is 0", turn the judgment result OFF.
. When ASCII to be checked is ‘L', turn the judgment result ON.
. Returns the judgment result.

req(13-11-1-6]

Convert ASCII OFF or ON to ‘0" or ‘1

Convert ASCII OFF or ON to 0’ or 1"

When ASCII to be checked is ON, the judgment result is set to ‘1"
Returns the judgment resuit

req[13-11-1-7]

Processing of converting
concentration data of OFF_VAL
to ASCII (8)

Perform processing of converting concentration
data of OFF_VAL to ASCII (8)

- If there is no numerical value, create character data.

3
1

2

3

1. When ASCII to be checked is OFF, set the judgment result to 0’

2.

3

1

2. If there is a numeric value, change the numeric value to character data.

req[13-11-1-8]

Return pointer of character string
from unit code

Return pointer of character string from unit code

1. Copy the address and retur a character string pointer from the unit code.

req(13-11-1-9]

Processing to convert LONG (HEX)
data to ASCII

Perform processing to convert LONG data to ASCII

1. Convert LONG data to ASCII

req(13-11-1-10]

Convert ASCII data to HEX (Byte)
data (Main MCU)

Convert ASCII data to HEX (Byte) data

1. If the size of the ASCII datais 2, convert it to 2 bytes of HEX data.
2. If the size of the ASCII datais 4, convert it to 4-byte HEX data.

req(13-11-1-11]

Convert U_SHORT data to ASCII
of U_CHR [5] (Main MCU)

Convert U_SHORT data to ASCII data of U_CHR [5]

1. Convert to ASCII data in the order of 10000, 1000, 100, 10, and 1.

req[13-11-1-12]

Receives the value of 1 or 0 and
replaces ON/OFF

Receives the numerical value of 1 or 0 and
replaces ON/OFF

1. When the numerical value to be changed is ON, the result is turned off.
2. If the number to be changed is OFF, tum on the result.
3. Return results.
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req[13-11-1-13]

Compare variables in address
of U_CHR (Main MCU)

Perform variable comparison processing within
the address of U_CHR

1. Compare two variables.
2. When the comparison result matches, the comparison result is made coincident
3 Count up two variables.

4. Return result.

req[13-11-1-14]

Copy variable in address of U_CHR
(Main MCU)

Perform variable copy processing within the address
of U_CHR

1. Place the source variable in the destination variable.
2. Count up two variables.

req(13-11-1-15]

Create display of ON/OFF menu

Perform display creation processing of ONJOFF menu

.

Create character data corresponding to ON, OFF.
Flash character data.

~

req[13-11-1-16]

Convert HEX (Byte) data to ASCII
data (Main MCU)

Convert HEX (Byte) data to ASCII data

- Convert HEX data'A’ to 'F' to ASCII data.
Count the converted number.
Retumn ASCII data.

Convert U_CHR (up to 8 bytes) ASCII
datato U_LNG data

Convert U_CHR (up to 8 bytes) ASCII data to U_LNG
ata Perform processing

When the number of characters is 8, set U_LNG data to OFF concentration.
If the character string pointer is '+ or -, set the buffer to 0 and count up the character
string pointer.

N ENR

3. Set U_LNG data to 0
req[13-11-1-17] 4. Set the digit to 1.
5. The value muliplied by the buffer and the digit is added to the U_LNG data.
6. Multiply digits by 10.
7. The value muliplied by the buffer and the digit is added to the U_LNG data.
8. Return U_LNG data.
Convert ASCII data to DEC (U_LNG) | Convert ASCIl data to DEC (U_LNG) data T. Convert ASCII data o DEC data
req[13-11-1-18] | data 2. Return DEC data.
Convert ASCII data to HEX (Byte) | Convert ASCII data (o HEX (Byte) data 1. Ifthe size of the ASCII dala is 2, convert t (0 2 bytes of HEX dala
1eq[13-11-1-19] | a1 (Sensor MCU) 2. When the size of the ASCII data s 4, convert it into 4-byte HEX data.

req[13-11-1-20]

Convert U_SHORT data to ASCII
data of U_CHR [5]

Convert U_SHORT data to ASCII data of U_CHR [5]

.

Convert to ASCII data in the order of 10000, 1000, 100, 10, and 1.

req[13-11-1-21]

Compare variables in address
of U_CHR (Sensor MCU)

Perform variable comparison processing within
the address of U_CHR

Compare wo variables.
When the comparison result matches, the comparison result is made coincident.
Count up two variables.

Return result.

req(13-11-1-22)

Copy variable in address of U_CHR
(Sensor MCU)

Perform variable copy processing within the address
of U_CHR

Place the source variable in the destination variable.
Count up two variables.

NE IR

req[13-11-1-23]

Copy by inverting variable in
U_CHR address

Make a copy by inverting the variable in the address
f U_CHR

Place the inverted copy source variable in the copy destination variable.
. Count up two variables.

~

req(13-11-1-24]

Copy the variable in U_CHR address
to U_SHORT

Copy variables in U_CHR address to U_SHORT

=

~ Copy source variable cast to U_SHORT is copied.
Count up two variables.

~

req[13-11-1-25]

Copy variable in address of U_SHORT|

Perform variable copy processing within the address
of U_SHORT

Place the source variable in the destination variable.
. Count up two variables.

N

req(13-11-1-26]

Convert HEX (Byte) data for dump
to ASCII data

Convert HEX (Byte) data for dump to ASCII data

Convert HEX data A’ to 'F' to ASCII data.
Count the converted number.
Retum ASCII data¥™

req[13-11-1-27]

Convert HEX (Byte) data to ASCII
data (Sensor MCU)

Convert HEX (Byte) data to ASCII data_(Sensor
cu)

Convert HEX data A’ to 'F' to ASCII data.
Count the converted number.
Retun ASCII data.

req(13-11-1-28]

Convert HEX (Byte) data to SHORT
ASCII data

Convert HEX (Byte) data to SHORT ASCII data

Convert the HEX data '0x0041" to '0x0046' to ASCII data.
Count the converted number.
Retumn ASCII data.

req(13-11-1-29]

Increase or decrease the numerical
value

Perform increase or decrease the numerical value

EEREEERER

If the following conditions 2 t0 4 are satisfied, put the minimum value in
the change value.

'OFF concentration is ON.

It does not have to increase or decrease.

The change value is OFF concentration.

When the following conditions 6 to 9 are satisfied, the digit is subtracted from
the change value.

'OFF concentration is ON.

The change value is not OFF concentration,

Change value is greater than digit.

The value obtained by subtracting the digit from the change value is larger than
the minimum value.

10. Return change value.

oawN
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req(13-11-1-30]

Change numeric value to character
(CHR) data

Change numeric value to character (CHR) data

1. If the number is greater than 0, divide that number by 10.
2. Break when the number is less than 0.
3. Change numeric value to character data.

req(13-11-1-31]

Changed numeric value to signed
(CHR) data

Change processing of numeric value to
signed (CHR) data

1. If there is a number, put the matrix address to put the character in the symbol address.
2. Change numeric value to character (CHR) data.
3. Insert +' in symbol address.

req(13-11-1-32)

Changed numeric value to character
(CHR) data with zero added with dot
added

Change the numeric value to character (CHR) data
with zero added by adding dots

1. If the number starts from 0, add the value obtained by dividing the number by 10 and
add 0' to the buffer and divide the value by 10.

2. If the buffer is blank, put ‘0" in the buffer.

3. Put the buffer in the matrix address,

4. Count up the matrix address.

req[13-11-1-33]

Changed numeric value to character
(SHORT) data with zero added with
dot added

Character (SHORT) data with zero added with
dot addedChange processing to

1. Ifthe number starts from 0, add the value obtained by dividing the number by 10 and
add ‘0" to the buffer and divide the value by 10.

2. If the buffer is blank, put ‘0" in the buffer.

3. Put the buffer in the matrix address,

4. Count up the matrix address.

req(13-11-1-34]

Change numeric value to character
(SHORT) data

Change numeric value to character (SHORT) data

1. If the number is greater than 0, divide that number by 10.
2. Break when the number is less than 0.
3. Change numeric value to character data.

req[13-11-1-35]

mmand receive RAM data
initialization processing

Perform command receive RAM data initialization
processing

1. Initialize the receiving buffer

2. Initialize transmission buffer.

3. Initialize 1 byte receive bufer for driver.

4. Initialize the reception count

5. Receive end command Initialize save destination.

6. After completion of reception, turn off the flag to execute processing in the main loop.

req[13-11-1-36]

‘Acquire ZIPC address change address|

‘Acquire ZIPC address change address

1. Retum the address of the ZIPC numeric value changing variable.

req(13-11-1-37)

Numerical item upper limit selection
processing

Perform numeric item upper limit selection
processing

1. Execute up / down change setting of the values of selection 2 10 6 below.
2. Selection within mode.

3. Selection within submode

4. Selection within sub 2 mode.

5. Selection within setting item

6. Selection within sub setting item

req[13-11-1-38]

‘Address jump

Jump to address

1. Jump to address (using assembler).

req[13-11-1-39]

H2 gas measurement

Perform H2 gas measurement presence/absence

acquisition process

ition process

1. Initialize the result flags.
2. Tum ON the result flag when the measurement gas name is H2.
3. Return result flag.

req(13-11-1-40]

1 second interrupt for display

Perform 1 second interrupt for display

1. Set 0 if the toggle counter is 1.

Set to 0 if the 2-second flicker count for display is greater than or equal to the upper limit
Set to 0 if the display 3-second flicker count is greater than or equal to the upper limit.
Set to 0 if the 4-second flicker count for display is greater than or equal to the upper limit
Set 1 if the toaale counter is 0.

req[13-11-1-41]

Display ficker count 2 seconds 2

Perform display flicker count 2 seconds 2 types

~Return the 2-second flicker count for display.

req[13-11-1-42]

Display ficker count 2 seconds 3

Perform display flicker count 2 seconds 3 types

~Return the 3-second flicker count for display.

req[13-11-1-43]

Display flcker count 2 seconds 4

Perform display flicker count 2 seconds 4 types

~Return the 4-second flicker count for display.

req(13-12-1-1]

Clock generator initialization
processing (main MCU)

nitialize the clock generator

NEEEN

Initialize the clock generator.

req(13-12-1-2]

Clock generator initialization
processing (Sensor MCU)

nitialize the clock generator

1. Initialize the clock generator

req[13-12-1-3]

Reset processing

Perform reset processing

1. Set RESF,

req(13-12-1-4]

Hardware setting initialization
processing

Perform initialization processing of hardware setting

1. Implement the function R_Systeminits.

req[13-12-1-5]

Macro i ion processing

Perform macro processing

 Initialize all macros.

req[13-12-1-6]

Main function implementation
processing (main MCU)

Implement the main function

~Implement the function R_MAIN_UserInit.
. Implement the function Hardware Setup.
. Execute function Main_Process.

req[13-12-1-7]

main function implementation

(Sensor MCU)

Implement the main function

Implement the function R_MAIN_UserInit
Execute function Main_Process.

req(13-12-1-8]

"Additional processing of user code
(main MCU) before implementing
main function

'Add user code before implementing main function

Disable protection bit
Restore the state before the protection register.

NEEEEEEE

req[13-12-1-9]

‘Additional processing of user code
(Sensor MCU) before implementing
main function

'Add user code before implementing main function

No treatment.

req(13-12-1-10]

Reset PC Power on process

Reset the PC Perform power on processing

Initialize section.
Set the hardware to use.

req(13-12-1-11]

Hardware setting initialization
processing

Perform initialization processing of hardware setting

1.
2.
3. Set PSW.
1. Initialize the hardware settings.

req[13-12-1-12]

Macro i ion processing

Perform macro processing

1. Initialize all macros.

req(13-13-1-1]

LVD initial setting process (main

Initialize the voltage detection circuit function

1. Set the voltage detection 1 permission bit (LVD1E) to "voltage detection 1 circuit
disabled"

req[13-13-1-2]

LVD function started (main MCU)

Activate the voltage detection circuit function

1. Get the status of the protect register

2. Set PRC3 of the protect register to "write permission”

3. Set the voltage detection 1 permission bit (LVD1E) to "voltage detection 1 circuit
enabled"

4. Wait only for VD operation stabilization time

5. Set the voltage monitoring 1 circuit comparison result output permission bit
(LVDICMPE) to "voltage monitoring 1 circuit comparison result output permission”
6. Return to the state where the protect register was acquired in process 1.
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req(13-13-1-3)

LVD function stopped (main MCU)

Stop the voltage detection circuit function

1. Get the status of the protect register

2. Set PRC3 of the protect register to "write permission”

3. Set the voltage monitoring 1 circuit comparison result output permission bit
(LVDICMPE) to “voltage monitoring 1 circuit comparison result output prohibited”
4. Set the voltage detection 1 permission bit (LVD1E) to *voltage detection 1 circuit
disabled"

5. Retum to the state where the protect register was acquired in process 1.
reql13-13-1-4] | Volage detection circuit control start [ Starts the voltage detection circuit control process 1. Perform "LVD function start”
(main MCU) 2. Initialize the power sunolv voltace error delav counter
req[13-13-1-5] | Voltage detection circuit control stop [ Stop the voltage detection circuit control process 1. Perform "LVD function stop”
main MCU)
Voltage detection circuit control Monitor the power supply voltage every 250 msec 1. Add 1 to the error delay counter
250msec self-diagnosis processing 2. If the voltage detection flag is VCC > Vdet1, initialize the error occurrence delay counter
(main MCU) 100.
3. If the error occurrence delay counter is 20 or more, perform the following processes 4 to

req[13-13-1-6]

5.

4. Set the error delay counter to 20

5. Set the thermistor error flag to ON (thermistor error because there is no power circuit
erron

req[13-13-17]

LVD initial setting process (sensor
Mcu)

Initialize the voltage detection circuit function

1. Disable LVD interrupts (LVIMK = 1)
2. Clear the LVD interrupt flag (LVIIF = 0)
3. Set the orioritv of LVD interrunts to low (LVIPR1 = 1. LVIPRO = 1)

req[13-13-1-8]

LVD interrupt processing (sensor

Interrupt processing of voltage detection circuit

1
1. Since the interrupt function is not used, only multiple interrupts are enabled.

req[13-13-1-9]

Power supply voltage monitoring
circuit control RAM data initialization
(sensor MCUY

Initialize the power supply voltage monitoring circuit
control

1. Initialize the power supply voltage error delay counter

req[13-13-1-10]

Power supply voltage monitoring
circuit control 250msec processing
(sensor MCU)

Monitor the power supply voltage monitoring Gircuit
every 250 msec

1. Initialize the OUTPUT value to "normal”

2. Add 1 to the efror delay counter

3. If the voltage detection flag is power supply voltage (VDD) <detection voltage (VLVD),
initialize the error occurrence delay counter to

4. If the error occurrence delay counter is 20 or more, perform the following processes 5 to 6

5. Set the error delay counter to 20
6. Set the OUTPUT value to "abnormal”

req[13-14-1-1] | Initializes the DA converter Perform initializes the DA converter 1. Initializes the DA converter,
req[13-14-1-2] |Enables the DAO converter Perform enables the DAO converter 1. Enables the DAO converter.
req[13-14-1-3] | Stops the DAO converter Perform stops the DAO converter 1. Stops the DAO converter,
req[13-14-1-4] | Sets the DAQ converter value Perform sets the DAQ converter value 1. Sets the DAO converter value.

req[13-14-1-5]

DA initialization processing

Perform DA initialization processing

1. Initialize 12bitDA.
2. Initialize the output percentage value.
3. Set the DAQ outout value

req[13-14-1-6]

DA startup process

Perform DA startup process

1. Start DAO.
2. Set 12bitDA delay timer.
3. Start 12hitDA.

req(13-14-1-7)

DA stop processing

Perform DA stop processing

1. Exit 12bitDA.
2. Ston DAO.

req(13-14-1-8]

DA output setting processing

Perform DA output setting processing

1. If the se request output percentage exceeds the maximum value, clip at the maximum
value.

. Convert the set request output percentage to a register value.
. Set a value in the DAO register.

~

req[13-14-1-9]

Process for converting percentages to
redister values

Perform process for converting percentages to
register values

3
4. Set 12bitDA delay timer.
1

~ Convert output percentage to register value.

req[13-14-1-10]

DA self-diagnostic initialization

Perform DA self-diagnostic initialization process

Initialize the delay timer.
Initialize the active flao

req[13-14-1-11]

DA self-diagnosis start/stop process

Perform DA self-diagnosis start/stop process

Assign the request flag to the active flag.

req[13-14-1-12]

DA self-diagnosis delay timer setting

Perform DA self-diagnosis delay timer setting
orocessing

EENE

‘Assign the delay time to the delay timer,

w111 |Acaisiion processing of ‘Acquire address processing of FRAM_AR_DATA 1. Retur the address of FRAM_AR_DATA,
req[14-1-1-1]  cpAm_AR_DATA
‘Acquisition processing of ‘Acquire address processing of CHK_DATA 1. Retur the address of CHK_DATA.
req[14-1-1-2] AT
4113 |LOAD processing for FRAN data | Perform LOAD processing for FRAM data 1. Read the frst 64 bytes of the specified area
rea[14-1-1-3] | Communication dump communication dump 2. Read the next 64 bytes of the specified area.
‘Address acquisition processing ‘Acquire address processing of FRAM_DATA 1. Retur the address of FRAM_DATA.
reqlid-1-14] | of FRAM_DATA
4115 | Acauisiion processing of ‘Acquire address processing of FRAM_LB_DATA 1. Retur the address of FRAM_LB_DATA.
req[14-1-1-5]  pam 1B_DATA
4110 |Acauisiion processing of ‘Acquire address processing of FRAM_ST_ID_DATA 1. Retur the address of FRAM_ST_ID_DATA.
req[14-1-1-6]  pAm ST ID_DATA
4117 | Acauisiion processing of ‘Acquire address processing of 1. Retur the address of FRAM_USER_ID_DATA.
reql14-1-1-7) | FrAM_USER_ID_DATA FRAM_USER_ID_DATA
w115 |Acauisiion processing of ‘Acquire address processing of DATA_LOGGER 1. Retur the address of DATA_LOGGER.
req[14-1-1-8]  [pATA | OGGER
1419 |FRAMID data LOAD processing Perform FRAMID data LOAD processing 1. Read specified byte to FRAW.
req[14-1-1-9) 2. Reset the watchdog timer.
"Address setling of nonvolatile memory | Perform address setting of nonvolatile memory 1. Set the address of FRAM data for gas_calc. c.
req[14-1-1-10] 2. Set the address of FRAM data for data_detector. ¢
3. Set the address of FRAM data for data_logger. c.
FRAM Select the plane shipping FRAM Select surface from shipping factory and 1. Read specified byte read processing result into FRAM and read it into result.
factory data and read it perform reading process 2. Reset the watchdog timer.
3. Recalculate the check SUM value.
eq1a1111] 4.1f the resut of recalculation is inconsistent, make the reading result NG.
e 5. Retur reading resuts.
FRAM lunch break data is selected | FRAM lunch break data s selected for surface and 1. Read specified byte read processing result into FRAM and read it into result
and read in face reading processing is performed 2. Reset the watchdog timer.
14111 3. Recalculate the check SUM value.
req[14-1-1-12] 4. If the result of recalculation is inconsistent, make the reading result NG
5. Return reading results.
Read specified byte i FRAM Read specified byte in FRAM 1. If the read data is M_FRAM_STACK_SIZE o less, execute the following
(until M_FRAM_STACK_SIZE) processing 2 1o 4.
req[14-1-1-13] 2. Insert memory data read address into FRAM transmit data
3. Read FRAM data.
4. Copy write data to.
FRAM wiite start flag acquisifion | Perform FRAM write start flag acquisition processing 1. Retur write request flag
req[14-1-2-1]
processing
FRAM (ID data pari) update Perform FRAM (ID data part) update processing 1. When FROM / RAM / FRAM is normal, update FRAM (ID data) is executed.
req[14-1-2-2] | processing 2. When FRAM (ID data) update execution processing is NG, tum on the FRAM write

start flag.

req[14-1-2-3]

FRAM data LOAD processing

Perform FRAM data LOAD processing

Read two FRAM inverted value data.

Match write process.

Compare which side is the latest.

Write on the old side.

If you do not know which side is the latest, write on both sides.
Return judgment result.

req[14-1-2-4]

FRAM wite start flag ON processing

turn on FRAM write start flag

Set the write request flag to 1.

req[14-1-2-5]

Write FRAM factory shipping data
into designated bytes and write

Divide the FRAM factory shipping data into specified
bytes and write

Place the inverted value of FRAM_DATA in the fram_back

Initialize pointer.

Specify the side to be written.

Write data.

In addition, if there is a remainder less than M_FRAM_STACK_SIZE, write data.
Writing the write count

Return data write.

req[14-1-2-6]

Write data of FRAM (D)

Wirite data of FRAM (ID)

Initialize pointer / size / write destination address.
Write data.

req[14-1-2-7)

Batch writing of FRAM ID data

Batch writing of FRAM ID data

Write data.
In addition, if there is a remainder less than M_FRAM_STACK_SIZE, write data.

req[14-1-2-8]

'Write data of FRAM divided by
specified byte

Divide FRAM data into designated bytes and write

Place the inverted value of FRAM_DATA in the fram_back

Initialize pointer.

Specify the side to be written.

Write data.

In addition, if there is a remainder less than M_FRAM_STACK_SIZE, write data.
Writing the write count

Return data write.

req[14-1-2-9]

Frame data of FRAM is selected
and read

Frame data of FRAM is selected for
surface reading processing

Read specified byte read processing result into FRAM and fead it into result
Reset the watchdog timer.

Recalculate the check SUM value.

If the result of recalculation s inconsistent, make the reading result NG
Return reading results,

YRR R EEEE EEEE R

Write specified byte to FRAM Perform specified byte write to FRAM 1. Put wiite enable address in FRAM transmit data.
(up to M_FRAM_STACK_SIZE) 2. Allow FRAM writing,
req[14-1-2-10] 3. Insert memory data write address into FRAM transmit data
4. Copy write data to.
5. Write FRAM data.
Wirite processing into a single page | Perform writing processing into a single page 1. Write to FRAM.
req[14-1-2-11] | (write, read, verify) 2.1 the case of successful writing, a reading process is performed
3. If both the write and read are successful, the verify check is performed.
FRAM (ID data) update execution | Perform FRAM (ID data) update execution processing 1. Return write processing of the data of the FRAM (1D)

req[14-1-2-12]

processing

req[14-1-2-13]

FRAM update execution processing

Perform FRAM update execution processing

Substitute the FRAM setting data size.
Substitute the program number.

Copy the program number.

Check SUM Update.

Reverse the A / B side of the rewriting surface.
When it is the A side, write on the A side.
When it is the B side, write on the B side.

If the face is unknown, write on both sides.

EREREEE
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FRAM periodic seffdiagnosis Perform FRAM periodic sell-diagnosis processing 1. Ifthe SUM value is equal {0 the FRAM dala SUM calculation resull, OK is returmed.
req[14-1-3-1] | ocessing (SUM calculation) 2. If the SUM value is not equal to the FRAM data SUM calculation result, NG is returned.
FRAM factory shipping data SUM | FRAM factory shipping daia SUM calculation 1. Reset watchdog timer
2. FRAM factory default data SUM calculation
req(14-1-3-2] 3. Reset the watchdog timer.
4. FRAM Factory-shipped data Returns SUM calculation resuit.
FRAM lunch break SUM calculation | Perform FRAM lunch break SUM calculation 1. Reset watchdog timer
result 2. Calculate FRAM lunch break SUM.
reqf14-1-3-3] 3. Reset the watchdog timer.
4. FRAM lunch break Returns SUM result
FRAM data SUM calculation result | Perform FRAM data SUM calculation 1. Reset watchdog timer
2. Perform FRAM data SUM calculation.
reqf14-1-3-4] 3. Reset the watchdog timer.
4. Returns FRAM data SUM calculation result
reqlta2-1.1] |0 msec interuption processing of —Perform 10 msec interruption processing of FLASH 1. Count the write standby count timer.

FLASH

req(14-2-1-2)

Read specified byte in FLASH
(up to 256 bytes)

Read specified byte in FLASH

r

When the write address is within the range and the number of write data is within

256 Bytes, execute the following processing 2 to 4.
Put the read command into the transmit data buffer.
Convert address U_LNG to U_CHR [3].

Create dummy byte.

Return SPI transmission reception processing of dedicated function.

req[14-2-1-3]

FLASH Status byte reading (1 byte)

Read FLASH status byte

Ploswn

When the status selection is correct, put 0 in the transmission data buffer for status and

the reception data buffer for status.
Returns the result of SPI

reception processing of dedicated function.

req(14-2-2-1]

Writing specified byte to FLASH
(up to 256 bytes)

Write specified byte to FLASH

When the write address is within the range, perform the following processing 2 (o 6.

Initialize usage variables.

Read.

Initialize usage variables.
writing.

Wait until completion of writing.

req[14-2-2-2]

Specified block erase of FLASH
(4 kBytes / 32 kBytes / 64 Kbytes)

Perform specified block erase of FLASH

When the erase block s 4, 32, 64, execute the following processes 2 (0 6.

Initialize transmission data.

Send write permission.

Put the write command into the transmit data buffer.
Convert address U_LNG to U_CHR [3)].

Write data.

req[14-2-2-3]

Convert address U_LNG o U_CHR [3]

Convert address U_LNG to U_CHR [3]

rlooswnrlooswn e[y

Convert address U_LNG to U_CHR [3].

req[14-2-2-4]

Write permission transmit

Perform write permission transmission

Place the write enable command in the transmit data buffer.

Returns FRAM wiite permission processing.

req[14-2-2-5]

FRAM update processing

Perform FRAM update processing

When FROM / RAM / FRAM is normal, update FRAM.

If FRAM update execution processing is NG, tum on FRAM error flag.

req[14-3-1-1]

Pointer of A/D data buffer of RL78

‘Acquire pointer of A/D data buffer of RL78

Return pointer of A/D data buffer of RL78.

req[14-3-1-2]

Pointer of data buffer of RL78

Acquire the pointer of the data buffer of RL78

Return pointer of data buffer of RL78,

req(14-3-1-3]

RTC oscillation stop flag read & start
processing

Perform RTC oscillation stop flag read & start
processing

N EEEEES

Read data of FLAG register,

If the backup battery is less than the threshold mV before the startup process,

SsetVLFto 1.

Write 0 to the VLF register
Read data of FLAG register.
Returns the judgment result.

req[14-3-1-4]

RTC register read processing

Perform register readout processing of RTC

NEEE

‘Acquire the I1C reception processing of SCI6.
Return IIC reception processing of SCI6.

req(14-3-1-5]

RTC register write processing

Perform RTC register write processing

S

"Acquire IIC transmission processing of SCIG.

. Return 11C transmission processing of SCI6.

req(14-3-1-6]

Writing processing of circuit setting
around charging of RTC

Wiite circuit setting around RTC charging

N

Wirite the setting value to ControlRegister 1.
Return set value.

req(14-3-1-7)

Setting processing of ON/OFF flag
of RTC

Perform setting process of ON/OFF setting flag of
RTC

=

 Place the ON/OFF setting flag in the start flag of RTC.

req(14-3-1-8]

RTC startup processing

Perform startup processing of RTC

~

©

»

~When the oscillation stop flag read & start processing of the RTC is detected,

aclock error is issued and the date and time data is set to the default value.

read.

RTC charging.
Return result flag.

. If RTC oscillation stop flag read & start processing is not an error, RTC date / time is

. When RTC date / time reading processing is not NG, write circuit setting around

req(14-3-2-1]

Date & time write & verify check

Perform date & time write & verify check

N

‘Acquire year, month, day, hours, minutes, and seconds to set.
. Read the date and time writing process of RTC and the date and time of RTC,

check and write the date and time.

. Returns the judgment result.

RTC date/time wiite processing Perform RTC dateftime write processing 1. Write 1 to the STOP register
2. Write date and time data.
3. Write 0 to the STOP register.
reqf14-3-2-2] 4. Returns the judgment result
Time setting processing of RTC Perform time setting of RTC 1. When the RTC function is ON, cary out the following 2 (o 3
2. Acquire the check result of date and time,
14323 3. When the acquired result is OK, the date & time write & verify check is executed.
req[14-3-2:3] 4. Returns the judgment result.
Convert to seconds since 00:00:00 | Convert to seconds since 00:00:00 1. Obtain minutes and set it to second,
2. When you get in seconds
req[14-3-2-4] 3. Acquire seconds.
4. Returns the sum of the above 110 3,
14325 | Convert o seconds since Convert to seconds since 2000/01/01 00: 00: 00 1. Returns the number of days since 1. 2000/ 01/01 and the conversion result and
redl14-3-2:51 12000/01/01 00:00:00 the number of seconds since 00:00:00 plus 86400 for the conversion process.
Convert to days since 1/01/2000 Convert to days since 1/01/2000 ‘Acquire year, month, day.
Add day to total.
req[14-3-2-6] Add the number of days of the month to the total

Add the number of days of the year to the total.
Return days Result.

req[14-3-2-7]

Calculate the number of days in
the month

Calculate the number of days of the month

Calculate the number of days in the month
Returns the number of days in the month

req[14-3-3-1]

RTC dateltime read processing

Perform dateftime read processing of RTC

7

R

Read date and time data.

When the read date and time data is OK, obtain two date and time of RTC and check

whether the error is less than 60 seconds.
Acquire year, month, day, hour, minute, second.
Returns the read date and time data.

Date and time data acquisition

Acquire date and time data

=

. Acquire date and time data.

req[14-3-3-2]
a3 |RTC datelime read processing Perform date/time read processing of RTC 1. When the RTC function is ON, read the date and time of RTC.
req(14-3-3-3] 2. Return the result of RTC date / time read processing
req[14-4-2-1] _|r_sci5 Transmit interrupt Perform interrupt processing of SCI 5 1. Call SCI 5 send / receive interrupt processing.
T_sci5 Transmission end interrupt Perform transmission end interrupt processing 1. Call SCI 5 transmission end interrupt processing
req[14-4-2-2] of SCI 5
req[14-4-3-1] |r_sci 5 Receive interrupt Perform reception interrupt processing of SCI 5 L. Call SCI 5 reception interrupt processing.
req[14-4-3-2] |r_sci 5 Receive eror interrupt Perform reception error interrupt processing of SCI 5 "L Call SCI 5 error interrupt processing.
‘Set pointer address of display A process of setting a pointer address of 1. Return data for display creation.
req[14-5-1-1] od

creation data

display creation data is perform

Start LCD_NORMAL Performs start processing of LCD_NORMAL 1. Clear LCD_NOLMAL display data
req[14-5-1-2) 2. LCD_NORMAL Full it display data setting.
3. Send setting data.
1513 |5 LCD_NORWAL Perform siop processing of LCD_NORMAL 1. Clear LCD_NOLMAL display data.
reql14-5-1-3] 2. Create LCD_NORMAL display data and send it
LCD_NORMAL 10 msec interrupt | Performs LCD_NORMAL 10 ms interrupt processing 1. I the count fimer is ofher than 0, count down the count fimer.
req[14-504] | oceccing
Start LCD Perform start LCD 1. Start the LCD.
req(14-5-1-5] 2. Set the LCD backlight timer.
LCD 1 the LCD.
eqasre | Perform stop LCD Stop the LC!
reqlia51.7] | LCD 10mses imterupt Perform LCD 10msec interrupt 1. Decrement if the backiight timer is non-zero.
2. Decrement if the backiah timer at is non-zero
LCD_NORMAL all lighting display | Perform LCD_NORMAL all lighting display data 1. Initialize the following data 2 to 5.
data setting Setting 2. Icon data.
3.7 SEG data for time,
req[14-5-2-1] 4.7 SEG data for concentration.
5. 14 SEG data,
6. Delete the BT icon
LCD_NOLMAL Clear display data | LCD_NOLMAL Perform display data clearing T nitiaize the following data 2 0 5
processing 2. Icon data.
req[14-5-2-2) 3.7 SEG data for time,
4.7 SEG data for concentration.
5. 14 SEG data,
452 |5 display data of LCD_NORMAL | Set display data of LCD_NORWAL L. When the tum off display is OFF, display the NO_ALARM icon for low price version
req[14-5-2-3] 2. Create LCD_NORMAL display data and send it.
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req(14-5-2-4]

LCD_NORMAL UPDATA display

Perform UPDATA display processing of
LCD_NORMAL

1. Clear LCD_NOLMAL display data.

2. Create character data.

3. Create LCD_NORMAL display data and send it.
4. Reset the watchdog timer.

req[14-5-2-5]

LCD_NORMAL Creating and sending
display data

LCD_NORMAL Create and send display data

1. Create the following display data 2 t0 6.
2. Icon data.

3. Gas name.

4.7 SEG data for time

5.7 SEG data for concentration.

6.14 SEG data.

7. Send setting data.

req[14-5-2-6]

14 SEG. Code conversion processing

14 SEG. Perform code conversion processing

1. When the ASCII code is the ASCI code for 14 SEG, insert the 14 SEG font code into
the SEG code pointer.

req[14-5-2-7]

7 SEG Code conversion processing

7 SEG. Perform code conversion processing

1. If the character code is ASCI code for 7 SEG, put the ASCII code for 7 SEG in
the SEG code pointer.

req[14-5-2-8]

Gas name display of concentration
art

Perform gas name display processing of
concentration part

1. Create character data corresponding to the set gas name.

req[14-5-2-9]

Processing for creating alarm
comment display for low price version

Create alarm comment display for low price version

1. Create a comment for each alarm.

req[14-52-10]

Battery icon display for low price

Perform battery icon display for low price version

1. Display the battery icon.

req(14-5-2-11]

Comment display of concentration

H

Perform comment display of concentration part

1. Copy the display character corresponding to the comment of the concentration part
2. When the blinking flag is ON, blink letters.

req(14-5-2-12]

Gas numerical display of
concentration part

Perform gas numerical display of concentration part

1. Make settings when character data enters the concentration display section.
2. If there is a decimal point, set the position of the dot.

3. When minus flag is ON, ** is added before concentration value at minus over.
4. When the flashing flag is ON, blink letters.

req(14-5-2-13)

Gas name unit display in
concentration part

Perform gas name unit display processing of
concentration part

1. Display gas names and unit character data of gas 2 to 5 below.
2. Flammable gas.

3.02

4. H2S.

5.Co.

req[14-5-2-14]

Heart icon display for low price version|

Perform heart icon display_for low price version

1. Display the heart icon.

req(14-5-2-15]

Long life icon display for low price
version

Long life icon display for low price version

1. When long flag ONIOFF setting flag is ON, display long ife icon.

req[14-5-2-16]

Current concentration display
creation processing for low price

Perform creation processing of the current
concentration display for low price version

1. If the following conditions 2 to 6 are satisfied, turn on the flashing flag.

2. Mode is measurement or gas test.

3. Gas setting is valid and BIT designation of gas display ON/OFF is 1.

4. Itis not for measurement H2 cancellation CO.

5. The sensor is normal.

6. Gas alarm is reporting.

7. When the following conditions 8 to 10 are satisfied, the current concentration,
gas name and its unit are displayed.

8. Mode is maintenance.

9. Gas setting s valid and BIT designation of gas display ON/OFF is 1.

10. It s not for H2 co.

req[14-5-2-17]

‘Mode icon display for low price
version

Perform mode icon display for low price version

1. Display mode icon only in maintenance mode.

req(14-5-2-18]

NO_ALARM icon display for fow
price version

Perform NO_ALARM icon display forlow price
version

1. Set the icon display for the presence / absence of stealth function and alarm function.

req(14-5-2-19]

Time icon display for low price

Perform time icon display for low price version

1. Acquire date and time data.
2. Display time icon.

req(14-5-2-20]

[BUMP check icon display for low
price version

Perform BUMP check icon display for low price
version

1. Display the BUMP check icon.

req(14-5-2-21]

Pump icon display

Perform pump icon display

1. Set the pump icon according to the toggle flag when the display ONIOFF flag is ON.
2. Toggle the toggle flag.

req[14-5-2-22]_|Set LCD display data Perform set LCD display data 1. Set the LCD display data.

req[14-5-2-23] | Battery icon display Perform battery icon display 1. Set the display data for the battery icon.

req[14-5-2-24] |Heart icon display Perform heart icon display 1. Set the display data for the heart icon.

req[14-5-2-25] | Time icon display Perform time icon display 1 Set the display data of the time icon
req[14-5-2-26]_|Mode icon display Perform mode icon display 1. Set the display data for the mode icon.
req[14-5-2-27)_|Long life icon display Perform long life icon display 1. Set the display data of the long life icon.
req[14-5-2-28]_|BUMP check icon display Perform BUMP check icon display 1. Set the display data for the BUMP check icon.
req[14-5-2-29] | Pump icon display Perform pump icon display 1. Set the display data of the pump icon.

req[14-6-1-1] _|LED ON/OFF control call Perform ON/OFF control of LED 1. Set ONJOFF of LED.

req[14-6-1-2] | Backlight turning on LCD_NORMAL _| Perform lighting process of LCD_NORMAL backiight 1. When the ON/OFF setling flag is ON, turn on the backiight.

req(14-6-1-3]

Set LED ON/OFF

Set ON/OFF of LED

1. Set ON/OFF of LED 1, LED 2, LED 3.

req[14-7-1-1] _|LED RAM data Perform LED RAM data ini processing 1. Initialize the LED light lighting time.
req(14-7-1-2) | LED ight ONJOFF status acquisition | Perform LED light ON/OFF status acquisition 1. Retums ON if the LED light lighting time is not 0, and OFF if it is 0.
orocessing orocessina
req[14-7-1-3] _|LED light test ON/OFF processing | Perform LED light test ON/OFF processing 1. If the ON/OFF request is ON, set the maximum LED lighting time; if it is OFF, set 0.
req[14-7-1-4] _|LED light lighting time setting process | Perform LED light lighting time setting process 1. I the LED lighting time is non-zero, set it to 0; if it is 0, set the maximum lighting time.
reql14-7-1-5] | LOMSec interfupt processing for LED | Perform 10msec interrupt processing for LED 1. If the LED lighting time is non-zero, decrement the lighting time and turn on the LED
liaht. and if it is 0. turn off the LED liaht.
reql14-7-1-6] | LED ight offsetting processing Perform LED light off setting processing 1. Set the LED lighting time to 0.
2. Turn off the LED light
reql14-7-1-7) | LED iGNt port setting process Perform LED light port setting process. 1. 1f the ON/OFF request is OFF, tur off the LED light.
2. If the ON/OFF reauest is ON. turn on the LED liaht.
req[14-7-1-8] | LED light ON/OFF processing Perform LED light ONJOFF processing 1. Handle LED light onoff.
LED light lighting permission Perform LED light lighting permission acquisition 1. Initialize the result flags.
req[14-7-1-9]  |acquisition processing processing 2. If the stealth mode setting is ON, substitute false for the result flag.

3. Return result flag.

req[14-7-1-10]

LED light on/off display processing

Perform LED light on/off display processing

1. Get the ON/OFF status of the LED light.
2. 1f the ON/OFF status is ON, create ON display characters.
3. If the ONJOFF status is OFF. create a character for OFF disolav.

req[14-8-1-1]

'Acquire buzzer operation flag

‘Acquire the operation flag of the buzzer

1. Return the buzzer operation in progress flag.

req(14-8-1-2)

Initial processing of buzzer unit

Perform initial processing of buzzer unit

1. Set the alarm pattern to OFF.

2. Set the alarm periodic operation check request flag to OFF.

3. Set the alarm periodic operation execution request flag to OFF.
4. Initialize the buzzer processing variable.

5. Initialize the buzzer driver.

req[14-8-1-3]

When the power is off, buzzer mute

When power is off, perform buzzer mute processing

1. Set the power off flag to ON

req[14-8-1-4]

Initialization of buzzer internal
variable

Initialize buzzer internal variable

1. Initialize the alarm transition setting table.

req[14-8-1-5]

Buzzer ON/OFF control call

Perform ON/OFF control of buzzer

1. When the buzzer ON/OFF setting flag is ON, carry out the following processes 2 (o 6.

2. Turmon buzzer ON f

3. If the PWM count value is within the threshold value, the value is set to the PWM
setting buffer.

4. If the LOW / HI flag is LOW, the setting value of the PWM setting buffer is set to
the LOW specification

5. Turn PMW function on.

6. When the buzzer ON/OFF setting flag is OFF, the buzzer ON flag is tured off and
the PWM function is turned off.

req[14-8-3-1]

Alarm processing within 10 msec

Perform alarm processing within 10 msec

1. When the alam cycle operation check request flag is ON, turn on the alarm cycle
operation execution request flag.

2. When the SDM alarm test flag is not 0, the SDM alarm test flag is subtracted.

3. When the alarm period operation execution request flag is ON, the following processings
4107 are executed

4. Tumnoff the alarm cycle operation execution request flag.

5. Ringing pattern deend processing,

6. Perform ringing execution processing using sounding parameters and alarm transition

table.
7. When the end of the alarm transition table is reachedturn off the alarm pattern and
alarm period operation check request fag.

req[14-8-3-2]

Buzzer loop processing

Perform buzzer 100p processing

1. Call a Mode transition LED control 250 msec processing

2. When the boot status is at startup, set the alarm type at startup and set the boot
status to active.

3. When the power is off, set the alarm type to OFF.

4. When the SDM alarm test flag is ON, an alarm test type flag is set to the alarm type.

5. When the fault alarm flag is ON, the alarm type s set to the fauit alarm

6. When air calibration is in progress, set the alarm type to OFF.

7. In cases other than the above, confirm whether alarm is issued and set each alarm
to alarm type

7. If the alarm type is OFF and the short buzzer fiag is valid, set the alarm type to short
buzzer.

9. Turnoff the short buzzer flag

10. When the alarm type is OFF and the power is not stopped, Perform 11 and 12
processing

11. When the mode transition LED request flag is ON, Set the alarm type to the mode
transition LED.

12. When the low battery buzzer request fiag is ON,Set the alarm type to low battery
buzzer.

13. Set the low battery buzzer request flag and mode transition LED request flag to OFF

14. Set alarm type to alarm pattern.

15. Set the alarm cycle operation check request flag to ON

req[14-8-3-3]

Boot flag

Perform boot flag processing

1. Set the boot status to the INPUT value.

req[14-8-3-4]

Short buzzer ON processing

Perform short buzzer ON processing

1. Set the short buzzer flag according to the short buzzer type.
2. If the key operation sound setting is OFF and the short buzzer type is the key operation

sound, set the short buzzer flag totun off.
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req[14-8-3-5]

Periodic processing for changing
the alarm based on the alarm
transition setting table

Perform periodic processing for changing the
alarm based on the alarm transition setting table

"

Retrieve the current data from the alarm transition setting table.

. If it is not the end of the alarm transition table, the following processes 3 to 5 are
executed.

. When the buzzer volume setting is LOW, the buzzer volume is set to LOW.

. When the stealth setting is ON, turn off the buzzer and the LED.

. When the stealth setting is OFF, set the state to each device.

~

TR

req(14-8-3-6]

Fetch the current data from the
alarm transition setting table

Retrieve the current data from the alarm transition
setting table

r

Toggle the alarm pattern when the alarm pattern alternates between Lst and 2nd.

. Based on the current alarm pattern, take out ON/OFF setting status of buzzer,
motor and LED.

. Set state to each device.

Retrieve the buzzer frequency from the alarm pattern.

Set buzzer sound pressure from buzzer frequency.

~

req[14-8-3-7)

‘Alarm Request Analysis

Perform alarm request analysis.

Retrieve the alarm pattern in the current state.
When the alarm pattern has changed from the previous time, initialize the ringing
parameter.

DR

req[14-8-5-1]

Mode transition LED control 250msec
processing

Processing every 250 msec to control the mode:
transition LED and buzzer

Initialize the mode confirmation flag with OFF

Initialize the low battery flag with OFF

Initialize 4-second counter with 0.

When the other than measurement mode and display mode, Set the mode

confirmation flag to ON

. When the AIR calibration flag is ON, the mode confirmation fiag set to ON

. When the battery status flag is below low battery, the low battery fiag set to ON

When the mode confirmation flag and low battery flag is OFF, the 4-second counter

setto 0.

. Increment the 4-second counter.

9. when the 4-second counter has passed 4 seconds, the 4-second counter set to 0
and perform the following processing.

10. When the low battery flag is ON, the low battery buzzer request flag set to ON.

11. When the low battery flag is OFF, the mode transition LED request flag set to ON

swpE

Soo

3

req[14-9-1-1]

Acquisition of motor operation flag

Acqire motion flag of motor

1. Return the running flag of the motor.

req[14-9-1-2]

ON/OFF control call of vibration motor

Perform ON/OFF control of vibration motor

Set the vibration motor ON/OFF-.

req(14-9-1-3]

Set the vibration motor ON/OFF

Set ON/OFF of vibration motor

When the ON/OFF setting flag is ON, turn on the vibration motor.
When the ON/OFF setting flag is OFF, the vibration motor is turned off.

req[14-10-1-1]

Confirm ON/OFF of key port

Confirm ON/OFF setting of port of key

Return the key port state confirmation processing.

req(14-10-1-2]

10 msec interrupt for key processing
(every 10 msec)

Performs 10 msec interruption processing for key
processing

‘Count down the timeout count.
If the counter every 1 second is 0, after counting down the no-operation timeout count,
set the counter every second for 100.

NEEEEE

req(14-10-2-4]

Create event for ZIPC of key

Create event for ZIPC of the key

3. Read the pressed state of the key.
req[14-10-1-3] [Confirm port status of key Confirm the port state of the key 1. Check the port status of the key.
req[14-10-2-1]_| Output ZIPC key event, Perform output process of ZIPC key event 1. Retur key event of ZIPC.
req[14-10-2-2]_| Acquisition of key reset flag ‘Acquire key reset flag 1. Retur the release flag of the key.
req[14-10-2-3] [Acquisition of timeout time Acquire timeout time 1. Return timeout count.

T

When interrupt processing occurs while pressing the key, execute the following
processing 2 to 6.

Failure the presence or absence of an event.

Turnof the old key.

Put the current key event in the key event of ZIPC.

Set the release flag of the key t0 2.

Returns existence of event.

req(14-10-2-5]

Set no operation timeout time

Perform setting process of no operation timeout time:

If the non-operation timeout count is 0, turn off the flag at timeout execution.
If the non-operation timeout count is other than 0, turn on the flag at timeout execution.

req(14-10-2-6]

Set timeout time'

Perform setting process of timeout time

When the timeout count is 0, tum off the flag when executing no operation timeout.
If the timeout count is other than 0, turn on the flag when executing no operation timeout.

req[14-10-2-7]

Confirmation processing of key
event state

Performs the key event state deend process.

i the old key and the new key are the same, press and hold processing is executed.
If the old key and the new key are not the same, initialize the key press time.
When a new key is being pressed, a process corresponding to the pressed key

is executed.

If the new key is not pressed, the release flag of the key is initialized.

Reset the LCD backlight timer when there is a key event update.

wnp[vr(vrlooswn

req(14-11-1-1]

Conversion processing of
value of RL78 (once per 1 sec)

Conversion processing of the temperature value of
RL78 is performed

When the voltage value is O mV, set the temperature value to 0°C,

When the voltage value is not O mV, obtain the maximum voltage value or

the minimum voltage value.

. If a combustible sensor is installed, acquire the temperature correction value for
installing NC.

Nefos

@

req(14-12-1-1]

Pump control infialization processing

Perform pump control initialization processing

Initialize the pump startup processing phase flag
Initialize the variable for 1000msec count.
Initialize the flag backup during pump operation.
Stop pump drive.

Set Pump Lo/Hi to Lo.

Turn off the numn nower_

req[14-12-1-2]

Pump control processing

Perform pump control processing

Initialize the operation switching fla

If the backup operation flag of the pump is different from the operation request, turm ON
the operation switching flag.

3. Increment the 1000msec count variable,

4. If the 1000msec count variable is greater than or equal to the default value o if the
operation switching flag is ON, process 5 is performed.

5. When the operation switching flag is ON, update the pump start processing phase flag
according to the operation request and drive the pump.

6. Assign the operation request to the backup flag for pump operation.

NP oSN

req[14-12-1-3]

Pump operation phase acquisition
Droces:

Perform pump operation phase acquisition process

1. Returns true if the pump startup processing phase flag is NORMAL or END, otherwise
retums faise.

req(14-12-1-4]

s
Pump operation phase processing

Perform pump operation phase processing

1. If the pump start processing phase flag is other than END, perform the following

2. Undate the pump startun orocessina phase fla accordin to the pum startun

req(14-12-1-5]

Pump operation setting request
processing

Perform pump operation setting request processing

1. If the operation request is ON, set the pump power supply to ON, the pump Lo/Hi to
Lo/Hi request, and the pump drive to ON.

2. If the operation request is OFF, substitute OFF for the pump power, Lo for the pump
L o/Hi_and OFE for the numn drive.

req[14-12-1-6]

Pump power ON/OFF

Perform pump power ON/OFF

1. Tum on the pump power port when the ON/OFF request is ON.
2. Tum off the bump power port if the ON/OFF reauest is OFF.

req[14-12-1-7]

Pump Lo/Hi setting

Perform pump LofHi setting

1. Tumn ON the pump Lo/Hi port when the Lo/Hi request is Hi
2. Turn off the bumb Lo/Hi ort when the Lo/Hi reauest is Lo,

req[14-12-1-8]

Pump drive ON/OFF

Perform pump drive ON/OFF

1. Tum ON the pump drive port when the operation request is ON
2. Tum off the bum drive bort when the operation reauest is off.

req[14-12-1-9]

Pump OFF start processing

Perform pump OFF start processing

1. Perform logger stop processing.

req[14-12-1-10]

Pump OFF end processing

Perform pump OFF end processing

1. Perform the following processing when the pump ON/OFF acquisition result is ON.
2. Update the peak value to the current concentration value.

3. Initialize the integrated value of the average value every 60 seconds.

4. Initialize the average value for the entire measurement time.

5. Initialize the integrated value from the start of measurement.

6. Initialize the TWA value and TWA buffer.

7. Initialize STEL values, STEL buffers, and buffer pointers.

8. Tum off the resume flag.

9. Perform logger measurement start processing.

req(14-12-1-11]

Pump OFF display processing

Perform pump OFF display processing

1. Create character data for OFF display.
2. Create the character data for the pump ON disolav.

req(14-12-1-12]

Pump OFF display ONOFF setting
start processina

Perform pump OFF display ONOFF setting start
orocessing

1. Assign the pump OFF display setting to the item selection number.

req(14-12-1-13]

Pump OFF display ONOFF setting
end processina

Perform pump OFF display ONOFF setting end
orocessing

1. Assign the item selection number to the pump OFF display setting.
2. Tum on the FRAM wiite start flaa.

req(14-12-1-14]

Pump OFF display ONOFF setting
disolav processing

Perform pump OFF display ONOFF setting display
orocessing

1. Create a pump ON/OFF display character according to the item selection number.

req(14-12-1-15]

Pump OFF display ONOFF setting
ONOFF selection brocessina

Perform pump OFF display ONOFF setting ONOFF
selection processina

1. Swap the ON/OFF setting of the item selection number.

req[14-12-1-16]

Pump stop flag setting process

Perform pump stop flag setting process

1. Substitute the ON/OFF request to the pump stopped flag

req[14-12-1-17)

Pump stopped flag acquisition

Perform pump stopped flag acquisition process

1. Return the pump stop flag

req(14-13-1-1]

Pump flow rate sensor control
initialization processing

Perform pump flow rate sensor control initialization
processing

1. Initialize the pump Lo/Hi flag.

2. Initialize the pump Lo/Hi request flag.

3. Initialize the pump running flag

4. Initialize the pump operation request flag.

5. Initialize the pressure sensor output value when the pump is turned of.
6. Initialize the pressure sensor output value at the time of failure.
7. Initialize the initial flag after starting the pump.

8. Initialize the determination result at pump boost startup.

9. Initialize the pump connection test results.

10. Perform pressure sensor control initialization.

11. Perform pump control initialization.

req[14-13-1-2]

Pump flow rate sensor control device
startun orocessina

Perform pump flow rate sensor control device startup
orocessing

1. Perform pressure sensor control device Startup processing.

req[14-13-1-3]

Pump flow rate sensor control device
stop processina

Perform pump flow rate sensor control device stop
processing

1. Perform pressure sensor Control Gevice SIop processing

oumb flow rate sensor control

flow rate sensor control

req[14-13-1-4] | PUMP flow rate sensor control device | Perform pump flow rate sensor control device 1. Execute the DACO output change processing of the pressure sensor control device.
orocessina rocessing
reql14-13-1.5] | Non-volatile data acquisition Perform non-volatile data acquisition processing for 1. Read setting data for non-volatile memory.
for bumo flow rate sensor | oumpo flow rate sensor control
reql14-13-1.6] | Non-volatile data setting process for | Perform non-volatle data setting process for pump 1. Return setting data for non-volatile memory.

req(14-13-1-7)

Non-volatile default data setting
processing for pump flow rate sensor
control

Perform non-volatile default data setting processing
for pump flow rate sensor control

=

‘Set default data for non-volatile memory.

req[14-13-1-8] | Flow drop output acquisition process | Perform flow drop output acquisition process 1. Returns the low flow output setting value.
req[14-13-1-g] | PreSsure sensor setting acquisition | Perform pressure sensor setting acquisition 1. Return the pressure sensor setting value
orocessing
req[14-13-1-10] | Pressure sensor setting setting Perform pressure sensor setting setting processing 1. Substitute the pressure sensor adjustment value for the pressure sensor setting value:

req[14-13-1-11]

Pump Lo/Hi request processing

Perform pump Lo/Hi request processing

1. If the Lo/Hi request is Hi, set the pump Lo/Hi flag to Hi, and if it is Lo, set the pump Lo/Hi
flaa to Lo.

req[14-13-1-12]

Pump Lo/Hi status acquisition process|

Perform pump Lo/Hi status acquisition process

1. Returns pump Lo/Hi flag.

req[14-13-1-13]

Pump start/stop request processing

Perform pump StarUstop request processing

1. If the operation request is ON, set the pump operation flag to ON, and if it is OFF, set the
pumb operation flaa to OFF.

req[14-13-1-14]

Perform pump start/stop status acquisition process

Pump start/stop status acquisition
orocess

1. Return the pump operation flag.
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req(14-13-1-15]

Processing every 250msec for pump
flow rate sensor control

Perform processing every 250msec for pump flow
rate sensor contre

1. Get the pump error flag.
2. If the pump is abnormal, perform the pump abnormality setting process and request the
pump to stop. If the pump is normal, perform processing 3 to 4.

3. Get the low flow rate error flag,

4. If there is a flow rate drop error, the flow rate drop error setting process is performed and
the pump is requested to stop.

5. Perform pump control processing.

req(14-13-1-16]

Pump flow sensor control processing

Perform pump flow sensor control processing

1. Initialize the operation switching flag.

2. If the operation flag and the operation request flag are different, tur on the operation
switching flag. Otherwise, when the operation request flag is ON and the Lo/Hi flag is
different from the Lo/Hi request flag, the operation switching flag is turned ON.

3. If the operation switching flag is ON, update the operation flag and Lo/Hi flag. If the
operation flag is ON, get the pressure sensor output when the pump is OFF.

4. Perform pump control processing.

req(14-13-1-17)

Purge necessity check process

Perform purge necessity check process

1. Initialize the result flags.
2. Tum ON the result flag when the gas setting is valid, there is no sensor failure, and purge
is required.

req[14-13-1-18]

Retry necessity acquisition processing
at pump boost startun

Perform retry necessity acquisition processing at
pumb boost startun

1. Returns whether or not retry is required when the pump boost starts.

req[14-13-1-19]

Processing to acquire pressure sensor
output when pumn is

Perform processing to acquire pressure sensor output
when pum is Of

1. Returns the pressure sensor output when the pump is OFF.

req[14-13-1-20) | Failure time pressure sensor output [ Perform failure time pressure sensor output 1. Returns the pressure sensor output at failure.
orocessina ition processing
req[14-13-1-21] [Pump connection test process Perform pump connection test process 1. Return pump connection test result.
Low flow test process Perform low flow test process. 1. Initialize the low flow test result.
reql14-13-1-22) 2. If the pump operation flag is ON and the resuit of obtaining the pump operation phase is
true, the IN side pressure sensor detects the decrease in flow rate and obtains the result.
2. Return flow reduction test result.
Processing to acquire pressre sensor | Perform processing to acquire pressure Sensor output 1. Initialize the first flag after starting the pump.
1eq[14-13-1-23] | output when pump is OFF when pump is OFF 2. Get the pressure sensor output when the pump is off.
3. Initialize the pump test result.
Pump drive detection processing Perform pump drive detection processing 1. Initialize the result flag.
2. Get the current pressure sensor output.
3. Calculate the span output by subtracting the current pressure sensor output from the

req[14-13-1-24]

pressure sensor output when the pump is OFF.
4. Perform 6 from process 5 when the pump operation flag is ON.

5. When the first time flag after starting the flow rate drop pump is ON and the pump
operation phase is ON, if the determination result at pump boost start is NG, set the result
flag to abnormal. Initialize the judgment result at pump boost startup and the first time flag
after starting the flow rate reduction pump.

6. If the flag for the first time after starting the flow rate drop pump is OFF and the span
output is less than the threshold value, the determination result at pump boost start is set to
abnormal. Update the pressure sensor output value at the time of failure.

7. If the result of purging flag acquisition is ON, set normal to the result flag.

8. Retur result flag.

req(14-13-1-25]

Low flow rate detection process

Perform low flow rate etection process

1. Get the H2 measurement flag.

2. If the pump operation flag is ON, perform process 3.

3. When the pump operation phase is ON, the flow rate reduction notification permission
mode is enabled, and the H2 measurement flag is OFF, the flow rate reduction judgment is
performed and the result flag is substituted.

4. 1f the purging flag is ON, set the result lag to normal.

5. Return result flag.

req(14-13-1-26]

IN side pressure sensor flow rate drop
detection processing

Perform IN side pressure sensor flow rate drop
detection processing

1. Initialize the result flag.
2. Get the current pressure sensor output value.

3. Calculate the span output by subtracting the current pressure sensor output from the
pressure sensor output when the pump is OFF.

4. 1f the span output is greater than the Low Flow Threshold setting, set the Result Flag to
Abnormal. Update the pressure sensor output value at the time of failure.

5. Return result flag.

req[14-13-1-27]

Pump drive error setting processing

Perform pump drive error setting processing

1. Set pump drive error.

req[14-13-1-28]

Flow drop error setting processing

Perform flow drop error setting processing

1. Set the low flow rate error.

req[14-13-1-29]

Purge necessity check process
(threshold judgment)

Perform purge necessity check process (threshold
judgment)

1. Initialize the result flag.
2. If the current concentration is other than the OFF value, perform the following processing.
3. Get the current concentration.

4. Calculate the purge threshold

5. If the current concentration is greater than the purge threshold, set the result flag to ON.
6. Return result flag.

req(14-13-1-30]

Pressure sensor control initialization

Perform pressure sensor control initialization
orocessing

1. Perform 12bitDA initial setting processing

req[14-13-1-31]

Pressure sensor control device startup
processing

Perform pressure sensor control device startup
processing

1. Get the result of checking the upper and lower limits of the pressure sensor DAC output

%.
2. Perform 12hitDA startun orocessina.

req(14-13-1-32)

Pressure sensor control device stop

Perform pressure sensor control device stop
orocessin

1. Perform 12bitDA stop processing.

req(14-13-1-33]

Pressure sensor control device DACO
outout change brocessing

Perform pressure sensor control device DACO output
chanae nrocessing

1. Get the result of checking the upper and lower limits of the pressure sensor DAC output
%.

req(14-13-1-34]

Pressure sensor output acquisition

Perform pressure sensor output acquisition
brocessina

1. Get the output of the pressure sensor.
2. Return the outout of the bressure sensor.

req[14-13-1-35]

Pressure sensor DAC output %
limit

orocessing

Perform pressure sensor DAC output % upper/iower
limit ion processing

1. If the pressure sensor DAC output % is less than the lower limit, return the lower limit.
2. If the pressure sensor DAC output % is greater than the upper limit, return the upper
imit

i
req[14-13-1-36] Flow drop setting start processing Perform flow drop setting start processing 1. Substitute the pressure sensor setting value for the item selection number.
2. Initialize item selection un/down
req[14-13-1-37] | Flow drop setting end processing | Perform flow drop setting end processing 1. Restore the pressure sensor settings.
‘eq(14-13-1-3g) | FIoW 870 settinglconfirmation end | Perform flow drop settinglconfirmation end 1. Clear circut voltage fault
Jorocessi orocessing 2. Clear the pump fault.
Flow drop setting display processing | Perform flow drop setting display processing 1. Get the AD value of the pressure sensor.
2. Create AD value display characters.
req[14-13-1-39] 3. Create the display characters for the pressure sensor settings.
4. Create the text for the reduced flow setting display.
5_Perform nressure sensor contral device DACO outnut chanae nrocessina
eql14-13-1-40] | FIoW Grop setting display ftem Perform flow drop setting display item selection 1. Update the item selection number according to the increase/decrease number
selection processina Drocessing
reql14-13-1-41] Flow drop confirmation start Perform flow drop confirmation start processing 1. Clear circuit voltage fault.
orocessina 2. Clear the pumb fauit.
reql14-13-1.42] | ENd process for confiming flow drop | Perform end process for confirming flow drop 1. Assign the item selection number o the pressure sensor setting.
2. Turm on the FRAM write start fla.
Flow drop confirmation display Perform flow drop confirmation display processing 1. Get the AD value of the pressure sensor.
processing 2. Create display characters for AD values
3. Get the pressure sensor output when the pump is off.
4. Create the display characters for the pressure sensor output when the pump is OFF.
req(14-13-1-43] 5. Create the display characters for the low flow confirmation display.
6. Get pump test results.
7. 1f the pump i abnormal, the pump is displayed as abnormal, and if the pump is normal,

the clogging on the IN side is judged. If the IN side clogging judgment is abnormal, the flow
rate abnormality s displayed.

req[14-15-1-1]

Power off processing of abnormal
ime of flammable sensor

Perform power off processing of abnormal time
of flammable sensor

1. When the battery voltage drops or the combustible sensor is abnormal,
tumn off the original power supply of the combustible sensor.

Gxygen warm up RAM data Perform oxygen warm up RAM data initalization 1. Perform initialization of RAM data
1eq[14-16-1-1] inicialization processing processing
req[14-16-1-2]_| Oxygen warm up initial processing__| Perform oxygen warm up initial processing L. Substitute warm up start data in the RAM data.
Warm-up processing ONIOFF flag | Acquire warm up processing ONJOFF fiag processing 1. Substitute warm up processing ONJOFF flag for the return value.

req[14-16-1-3]

acquisition processing

req[14-16-1-4]

AID acquisition processing every
10 msec

Acquire A/D value every 10 msec

1. When the AD value is equal to or larger than the threshold value, the warm up
end confirmation counter is increments

If it is equal to or less than the threshold value, the warm up end check counter
is decremented and the warm up recheck counter is set to 1.

The warm up recheck counter is incremented, and if it is 2 or more, perform
the processing from 3 onward.

When the warm up forced end counter is O or the warm up end counter

is equal to or more than the specified value, terminate the warm up process

If not 4. redo warm up processing.

~

w

=
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req(14-16-1-5]

After the average A/D acquisition
processing

‘Acquisition of A/D to be used for concentration
calculation during warm up

=

- Substitute the AD value for concentration calculation for the return value.

req(14-16-1-6]

Oxygen warm up main loop
processing

Perform oxygen warm up main Ioop processing

=

‘Acquire AD to calculate concentration during warm up.
. For temperature below -20°C. , substitute in O for the warm up operation flag.
. For temperatures from -20 to below +35°C, substitute in 1 for the warm up operation

wr

=

. For temperatures from +35 to below +45°C, substitute in 2 for the warm up operation
flag.

. For temperatures from +45 to below +55°C, substitute in 3 for the warm up operation
flag.

@

For +55°C. or higher, substitute in 4 for the warm up operation flag.

req[14-16-1-7]

10 msec Interrupt handiing processing|

Interrupt processing every 10 msec for warm up
process

Count the timer from warm up port ON to A/D acquisition delay OFF.
Allow A/D acquisition permission flag

If the delay OFF timer is non-0, turn on the warm up port

Count the timer from warm up port ON to A/D acquisition delay OFF.
If the delay ON timer is non-0, turn off the warm up port

Prohibit A/D acquisition permission flag.

Decrement counter for warm up forced end

req[14-16-1-8]

Oxygen warm-up port termination

Perform oxygen warm-up port termination processing

HEEEEELEE

‘Set Hi when the oxygen warm-up port is Lo

req(14-16-1-9]

AID average processing for hydrogen
cancellation CO of RL78
(once every 1 sec)

Perform A/D average processing (once per 1 second)
for hydrogen cancellation CO of RL78

=

Hydrogen Compensated CO Sensor A/D Use the average buffer to obtain the sensor
A/D value.

req(14-16-1-10]

'AID subsfitution processing for
hydrogen cancellation CO of RL78

Performs A/D subsfitution processing for hydrogen
cancellation CO of RL78

1. Each instantaneous value is stored in the hydrogen compensation CO sensor
average buffer.
2. Add the average A/D buffer storage location.




