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1 Normal distribution [ Measurement distribution === Mean
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= Aim + 0.1 * tolerance

General Measurement System Analysis (MSA) Type 1
Number of measured values 800 Cg (>=1.33) 4.65
Lower limit (LL) 1.960 Cgk (>=1.33) 4.63
Upper limit (UL) 2.040 02 * (UL - L)
Tolerance (UL - LL) 0.080 Cs = %
Aim 2.000
Minimum 1.998 B = 0.1 * (UL - LL) - |yam - 7 |
Maximum 2.003 ‘ 26
Mean 2.000 o
Variance 0.000001 o
Sigma (s) . 0.0009 f’\lil QJ/I)’/')I(’)' limit
Mean - 3 Sigma 1.9974 LL: Lower limit
Mean + 3 Sigma 2.0026 o: Standard deviation (Sigma)




Test sequence

DUT

Value
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7 7 2,00119000
8 7 2,00045000
1 8 2,00180000
2 8 2,00148000
3 8 1,99974000
4 8 2,00070000
5 8 2,00034000
6 8 2,00209000
7 8 2,00034000
8 8 2,00209000
1 9 2,00081000
2 9 2,00072000
3 9 1,99983000
4 9 2,00065000
5 9 2,00135000
6 9 2,00022000
7 9 2,00135000
8 9 2,00022000
1 10 2,00036000
2 10 2,00026000
3 10 2,00120000
4 10 2,00043000
5 10 2,00051000
6 10 2,00120000
7 10 2,00051000
8 10 2,00120000
1 11 2,00067000
2 11 2,00011000
3 11 2,00045000
4 11 2,00130000
5 11 2,00032000
6 11 2,00085000
7 11 2,00032000
8 11 2,00085000
1 12 2,00085000
2 12 2,00063000
3 12 2,00150000
4 12 2,00097000
5 12 2,00011000
6 12 1,99987000
7 12 2,00011000
8 12 1,99987000
1 13 2,00138000
2 13 2,00086000
3 13 2,00103000
4 13 2,00031000
5 13 2,00073000
6 13 2,00133000
7 13 2,00073000
8 13 2,00133000
1 14 1,99963000
2 14 2,00110000
3 14 2,00047000
4 14 1,99896000
5 14 2,00056000
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Measurement System Analysis (MSA) Type 3
Current measurement

Typ MCD2403

measurementsystemanalysis3.frx

Step 90 - Channel 1 10V current [A]

®

ELEKTRONIK GMBH
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[1 Normal distribution [ Measurement distribution === Mean

Measured values
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Sequence2 = Sequence 4
Measurement System Analysis (MSA) Type 3
Number of measured values 100
Measurements per DUT 8
Tolerance (UL - LL) 0.080
Minimum 1.998 C
Maximum 2.003 j=12
Mean 2.000 ;
. ;= ——— DF
Variance 0.000001 wi(k-1)
Sigma (s) 0.0009 EV = 515 * 5,
Mean - 3 Sigma 1.9974 o
Mean + 3 Sigma 2.0026 ‘
S2E 0.00000039
EV (99%) 0.00323570
%R & R 4.04 %

ZE:Z Z(X”-X,,)" nit X, = Measurement mean value per test object
i=1 j=1

n = Number of test objects
k = Number of measurements per test object

for confidence level 99%

%R & R = %EV = T* 100% with tolerance (T) as reference size




Test series DUT Value

1 1 2,00197000
1 2 2,00115000
1 3 2,00057000
1 4 2,00272000
1 5 2,00137000
1 6 2,00051000
1 7 2,00110000
1 8 2,00180000
1 9 2,00081000
1 10 2,00036000
1 11 2,00067000
1 12 2,00085000
1 13 2,00138000
1 14 1,99963000
1 15 2,00013000
1 16 2,00027000
1 17 2,00005000
1 18 2,00001000
1 19 2,00001000
1 20 2,00181000
1 21 1,99989000
1 22 2,00043000
1 23 2,00055000
1 24 2,00033000
1 25 1,99966000
1 26 2,00016000
1 27 2,00096000
1 28 2,00093000
1 29 2,00037000
1 30 2,00100000
1 31 2,00109000
1 32 2,00015000
1 33 1,99956000
1 34 2,00080000
1 35 2,00000000
1 36 2,00090000
1 37 2,00064000
1 38 2,00052000
1 39 1,99998000
1 40 2,00044000
1 41 2,00006000
1 42 2,00039000
1 43 2,00037000
1 44 2,00090000
1 45 2,00059000
1 46 1,99814000
1 47 2,00108000
1 48 1,99992000
1 49 2,00068000
1 50 1,99988000
1 51 1,99910000
1 52 1,99945000
1 53 1,99886000
1 54 1,99933000




Test series DUT Value

1 55 2,00086000
1 56 1,99893000
1 57 1,99903000
1 58 2,00055000
1 59 1,99987000
1 60 1,99971000
1 61 2,00036000
1 62 2,00059000
1 63 1,99969000
1 64 2,00073000
1 65 1,99890000
1 66 1,99849000
1 67 1,99999000
1 68 1,99874000
1 69 2,00021000
1 70 1,99994000
1 71 1,99965000
1 72 1,99911000
1 73 1,99988000
1 74 1,99947000
1 75 1,99907000
1 76 1,99885000
1 77 1,99976000
1 78 1,99929000
1 79 2,00011000
1 80 1,99778000
1 81 1,99856000
1 82 1,99977000
1 83 1,99878000
1 84 1,99827000
1 85 1,99944000
1 86 1,99904000
1 87 1,99934000
1 88 1,99898000
1 89 1,99968000
1 90 1,99942000
1 91 1,99980000
1 92 1,99891000
1 93 1,99972000
1 94 1,99897000
1 95 1,99968000
1 96 1,99859000
1 97 1,99892000
1 98 1,99926000
1 99 1,99975000
1 100 1,99931000
2 1 2,00022000
2 2 2,00078000
2 3 2,00008000
2 4 2,00051000
2 5 2,00121000
2 6 2,00116000
2 7 2,00030000
2 8 2,00148000






