
Date

vi = ( ai × ADC_vdd ) / 2
ADC_bit Verifier

y  = ( vi – x_offset ) / gain + y_offset                range min to max

SMA calculation method phy = ( yn + yn-1 + yn-2 ) / n

EMA calculation method phy = ( y × k ) + ( phyn-1 × ( 1 – k ) )

WMA calculation method phy = ( (yn × n) + (yn-1 × (n-1)) + … + (y１ × 1)) / (n + (n-1) +…+ 1)

Non-MA calculation method phy = y

x_offset 0.7440 [V]
gain 0.0119 [V/℃]
y_offset 0.0 [℃]
max 125.0 [℃]
min -55.0 [℃]

SMA n 4
EMA k 0.75
WMA m 3

Mega 2560 Rev3
ATmega2560
avr-gcc 7.3.0
Arduino IDE 1.8.19

5.0 [V]
ADC bit 10 [bit]
ADC pin A0 -

DummyComponent
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1. Coupling test with variable resistors

  As shown in the figure below, the voltage is varied by a variable resistor to check if the temperature

  calculation results match the specifications. Non-MA mode:

ADC pin ai vi p res.phy res.sts Judgment

0 0.000 -62.521 -55.000 4,002

0 0.000 -62.521 -55.000 4,002

0 0.000 0.000 0.000 0

307 1.499 63.447 63.447 4,000

307 1.499 63.447 63.447 4,000

0 0.000 0.000 0.000 0

410 2.002 105.710 105.710 4,000

411 2.007 106.121 106.121 4,000

-1 -0.005 -0.410 -0.410 0

1,024 5.000 357.647 125.000 4,001

1,023 4.995 357.237 125.000 4,001

1 0.005 0.410 0.000 0

res.sts 4,000 Normal

4,001 Max Limiter NG

4,002 Min Limiter NG

Test Method

Expected

5.000 OKMeasured

Difference

1

Expected

0.000 OKMeasured

Difference

2.000 OKMeasured

Difference

OK1.5002

3

Expected

No.

Expected

Measured

Difference

4

ADC pin
potentiomete

MPU

ADC

Program

Power supply

vdd

PCMP

MP

ai=ADC()

CP

vi=f(ai)

SP

y=f(vi)
AP

ai vi y
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2. Detail of replacing ADC value test

  As shown in the figure below, change the MP layer to the value read from the Dummy table as shown

  in the test, and perform the following detailed test.

2-1. Max/Min range test

  Vary ai according to Dummy table as shown in the table below, and check Max/Min limiters and diagnostic

  results. Non-MA mode.

Dummy ai vi p res.phy res.sts Judgment

20 0.098 -54.315 -54.315 4,000

20 0.098 -54.315 -54.315 4,000

0 0.000 0.000 0.000 0

19 0.093 -54.725 -54.725 4,000

19 0.093 -54.725 -54.725 4,000

0 0.000 0.000 0.000 0

18 0.088 -55.135 -55.000 4,002

18 0.088 -55.135 -55.000 4,002

0 0.000 0.000 0.000 0

19 0.093 -54.725 -54.725 4,000

19 0.093 -54.725 -54.725 4,000

0 0.000 0.000 0.000 0

457 2.231 124.995 124.995 4,000

457 2.231 124.995 124.995 4,000

0 0.000 0.000 0.000 0

458 2.236 125.406 125.000 4,001

458 2.236 125.406 125.000 4,001

0 0.000 0.000 0.000 0

457 2.231 124.995 124.995 4,000

457 2.231 124.995 124.995 4,000

0 0.000 0.000 0.000 0

res.sts 4000 Normal

4001 Max Limiter NG

4002 Min Limiter NG

3

Expected

OK

Expected

OKMeasured

Difference

4

Expected

OKMeasured

Difference

6

Expected

OKMeasured

Difference

5

Expected

OKMeasured

Difference

Measured

Difference

2

Expected

OKMeasured

Difference

No.

1

7

Expected

OKMeasured

Difference

MPU

Program

PCMP

Dummy table
CP

vi=f(ai)

SP

y=f(vi)
AP

ai vi y
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2-2. Moving average test

  Check each Filter by changing ai according to the Dummy table as shown in the table below.

SMA

Dummy ai vi p res.phy res.sts Judgment

130 0.635 -9.179 -9.179 4,000

130 0.635 -9.179 -9.179 4,000

0 0.000 0.000 0.000 0

165 0.806 5.182 -5.589 4,000

165 0.806 5.182 -5.589 4,000

0 0.000 0.000 0.000 0

200 0.977 19.543 1.592 4,000

200 0.977 19.543 1.592 4,000

0 0.000 0.000 0.000 0

235 1.147 33.904 12.362 4,000

235 1.148 33.904 12.363 4,000

0 0.000 0.000 0.000 0

270 1.318 48.265 26.724 4,000

270 1.318 48.266 26.724 4,000

0 0.000 0.000 0.000 0

305 1.489 62.627 41.085 4,000

305 1.489 62.627 41.085 4,000

0 0.000 0.000 0.000 0

340 1.660 76.988 55.446 4,000

340 1.660 76.988 55.446 4,000

0 0.000 0.000 0.000 0

No.

1

Expected

OKMeasured

Difference

3

Expected

OKMeasured

Difference

2

Expected

OKMeasured
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5

Expected
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Difference

4

Expected

OKMeasured

Difference

7

Expected

OKMeasured

Difference
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EMA

Dummy ai vi p res.phy res.sts Judgment

130 0.635 -9.179 -9.179 4,000

130 0.635 -9.179 -9.179 4,000

0 0.000 0.000 0.000 0

165 0.806 5.182 1.592 4,000

165 0.806 5.182 1.592 4,000

0 0.000 0.000 0.000 0

200 0.977 19.543 15.055 4,000

200 0.977 19.543 15.055 4,000

0 0.000 0.000 0.000 0

235 1.147 33.904 29.192 4,000

235 1.148 33.904 29.192 4,000

0 0.000 0.000 0.000 0

270 1.318 48.265 43.497 4,000

270 1.318 48.266 43.497 4,000

0 0.000 0.000 0.000 0

305 1.489 62.627 57.844 4,000

305 1.489 62.627 57.844 4,000

0 0.000 0.000 0.000 0

340 1.660 76.988 72.202 4,000

340 1.660 76.988 72.202 4,000

0 0.000 0.000 0.000 0

2

Expected

OKMeasured

Difference

No.

1

Expected

OKMeasured

Difference

4

Expected

OKMeasured

Difference

3

Expected

OKMeasured

Difference

6

Expected

OKMeasured

Difference

5

Expected

OKMeasured

Difference

7

Expected

OKMeasured

Difference

-20.000

0.000

20.000

40.000

60.000

80.000

0.500

0.700

0.900

1.100

1.300

1.500

1.700

1 2 3 4 5 6 7

[℃
]

[
V]

Times

EMA

vi p res.phy

(c)2022 Rui Long Lab Inc. 5/6 OSS-EC SD-004



WMA

Dummy ai vi p res.phy res.sts Judgment

130 0.635 -9.179 -9.179 4,000

130 0.635 -9.179 -9.179 4,000

0 0.000 0.000 0.000 0

165 0.806 5.182 -1.999 4,000

165 0.806 5.182 -1.999 4,000

0 0.000 0.000 0.000 0

200 0.977 19.543 9.969 4,000

200 0.977 19.543 9.969 4,000

0 0.000 0.000 0.000 0

235 1.147 33.904 24.330 4,000

235 1.148 33.904 24.330 4,000

0 0.000 0.000 0.000 0

270 1.318 48.265 38.691 4,000

270 1.318 48.266 38.691 4,000

0 0.000 0.000 0.000 0

305 1.489 62.627 53.053 4,000

305 1.489 62.627 53.053 4,000

0 0.000 0.000 0.000 0

340 1.660 76.988 67.414 4,000

340 1.660 76.988 67.414 4,000

0 0.000 0.000 0.000 0

No.

1

Expected

OKMeasured

Difference

3

Expected

OKMeasured

Difference

2

Expected

OKMeasured

Difference

5

Expected

OKMeasured

Difference

4

Expected

OKMeasured

Difference

7

Expected

OKMeasured

Difference

6

Expected

OKMeasured

Difference

-20.000

0.000

20.000

40.000

60.000

80.000

0.500

0.700

0.900

1.100

1.300

1.500

1.700

1 2 3 4 5 6 7

[℃
]

[
V]

Times

WMA

vi p res.phy

(c)2022 Rui Long Lab Inc. 6/6 OSS-EC SD-004


