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Eps = 9.4
Operating mode #11, F = 2304.53 MHz, dF = 88 MHz



Eps = 10.
Operating mode #11, F = 2245.27 MHz, dF = 38 MHz



Eps = 10
Eps = 9.4

Eps = 9.6
Eps = 9.8, acc 2 order

Eps = 9.8, acc 3 order



Example of calculation:



Disk # F Q s21 Q s12 Q av s21 s12 s11 s22 Loss Tng

40 2.23665 24050 24480 24265 -21.586 -22.544 -3.2218 -0.1969 1.78E-5 +

39 2.24012 25247 25740 25494 -21.628 -22.626 -3.7188 -0.1664 1.50E-5 +

38 2.23459 23500 23910 23705 -21.700 -22.615 -3.0359 -0.2045 1.91E-5 Sml yellow sport at middle

37 2.23784 25303 25837 25570 -21.254 -22.211 -3.5623 -0.1863 1.51E-5 +

36 2.22960 25812 26364 26088 -22.04 -24.167 -3.2116 -0.1224 1.52E-5 +

35 2.23972 25346 25785 25565 -22.273 -24.249 -3.8417 -0.0956 1.49E-5 +

34 2.24034 23677 23992 23835 -21.998 -23.962 -3.2396 -0.1286 1.87E-5 +

33 2.23893 24864 25336 25100 -22.972 -24.950 -4.0416 -0.0753 1.53E-5 +

32 2.24141 25652 26106 25879 -21.668 -23.611 -3.4863 -0.1276 1.50E-5 +

31 2.23841 25418 25902 25660 -21.462 -23.460 -3.4415 -0.1727 1.52E-5 +

30 2.24124 25593 26029 25811 -21.587 -23.527 -3.6202 -0.1594 1.47E-5 +

29 2.22541 26031 26725 26377 -20.206 -22.146 -3.1322 -0.4647 1.40E-5

28 2.22323 20989 21516 21254 -21.098 -23.019 -3.0123 -0.4574 2.32E-5

27 2.23865 25240 25748 25494 -19.978 -21.868 -3.7607 -0.424 1.43E-5

26 2.24403 25021 25451 25236 -20.602 -22.410 -3.9865 -0.3452 1.45E-5

25 2.22807 24723 25370 25047 -20.907 -22.861 -3.6585 -0.4157 1.51E-5



Disk # F Q s21 Q s12 Q av s21 s12 s11 s22 Loss Tng

24 2.22548 25638 26334 25986 -19.976 -21.888 -3.5665 -0.498 1.37E-5 +

23 2.23699 24260 24733 24497 -20.931 22.862 -3.3564 -0.3644 1.67E-5 +

22 2.22538 25067 25793 25430 -20.652 -22.552 -4.155 -0.4157 1.37E-5 Yellow spot near inner hole

21 2.22591 24948 25646 25297 -20.344 -22.299 -4.0406 -0.4162 1.41E-5 +

20 2.23545 23439 23936 23688 -21.237 -23.202 -3.7063 -0.2895 1.72E-5 +

19 2.22435 23606 24206 23906 -21.384 -23.470 -3.2251 -0.2502 1.82E-5 Two white (pale) sports

18 2.22480 26163 26816 26490 -20.341 -22.394 -3.0867 -0.2009 1.46E-5 +

17 2.24101 25906 26413 26160 -20.253 -22.182 -3.6587 -0.1838 1.41E-5 +

16 2.23988 25559 26096 25828 -20.057 -3.8915 0.1868 1.42E-5 +

15 2.22424 24452 25178 24815 -21.947 -24.056 -4.4204 -0.0992 1.50E-5 +

14 2.23134 25460 26080 25770 -20.911 -23.002 -3.9319 -0.1404 1.43E-5 +

13 2.22801 25461 26166 25813 -20.518 22.632 -4.1343 -0.1459 1.39E-5 +

12 2.24119 25788 26440 26114 -19.961 -21.894 -3.841 -0.1981 1.38E-5 +

11 2.22545 26040 26760 26400 -20.487 -22.622 -3.7974 -0.1689 1.36E-5 +

10 26024 26562 26293 -20.368 -22.343 -3.730 -0.1818 1.38E-5 +

9 23811 24377 24094 -21.325 -23.487 -2.992 -0.1653 1.86E-5 +



Disk # F Q s21 Q s12 Q av s21 s12 s11 s22 Loss Tng

8 25701 26226 25964 -20.653 -22.641 -3.80 -0.1643 1.42E-5 +

7 22873 23459 23166 -22.553 -24.715 -3.39 -1114 1.96E-5 +

6 2.22652 26350 26900 26625 -21.630 -22.50 -3.55 -0.180 1.37E-5 +

5 2.22839 23776 24300 24038 -21.547 -22.40 -3.212 -0.197 1.82E-5 +

4 2.22736 23380 23890 23635 -21.582 -22.458 -3.5185 -0.1902 1.83E-5 +

3 2.22729 25370 26020 25695 -21.075 -21.931 -3.8129 -0.1965 1.45E-5 +

2 22240 22720 22480 -23.228 -24.123 -3.4282 -0.1267 2.08E-5 +

1 2.22313 20300 20790 20454 -24.620 -25.551 -3.382 -0.0895 2.54E-5 +



Disk # F Q s21 Q s12 Q av s21 s12 s11 s22 Loss Tng

1 2.22313 20300 20790 20454 -24.620 -25.551 -3.382 -0.0895 2.54E-5

28 2.22323 20989 21516 21254 -21.098 -23.019 -3.0123 -0.4574 2.32E-5

2 22240 22720 22480 -23.228 -24.123 -3.4282 -0.1267 2.08E-5

7 22873 23459 23166 -22.553 -24.715 -3.39 -1114 1.96E-5

38 2.23459 23500 23910 23705 -21.700 -22.615 -3.0359 -0.2045 1.91E-5

34 2.24034 23677 23992 23835 -21.998 -23.962 -3.2396 -0.1286 1.87E-5

9 23811 24377 24094 -21.325 -23.487 -2.992 -0.1653 1.86E-5

4 2.22736 23380 23890 23635 -21.582 -22.458 -3.5185 -0.1902 1.83E-5

19 2.22435 23606 24206 23906 -21.384 -23.470 -3.2251 -0.2502 1.82E-5 Two white (pale) sports

5 2.22839 23776 24300 24038 -21.547 -22.40 -3.212 -0.197 1.82E-5

40 2.23665 24050 24480 24265 -21.586 -22.544 -3.2218 -0.1969 1.78E-5

20 2.23545 23439 23936 23688 -21.237 -23.202 -3.7063 -0.2895 1.72E-5

23 2.23699 24260 24733 24497 -20.931 22.862 -3.3564 -0.3644 1.67E-5

33 2.23893 24864 25336 25100 -22.972 -24.950 -4.0416 -0.0753 1.53E-5

36 2.22960 25812 26364 26088 -22.04 -24.167 -3.2116 -0.1224 1.52E-5

31 2.23841 25418 25902 25660 -21.462 -23.460 -3.4415 -0.1727 1.52E-5



Disk # F Q s21 Q s12 Q av s21 s12 s11 s22 Loss Tng

37 2.23784 25303 25837 25570 -21.254 -22.211 -3.5623 -0.1863 1.51E-5

25 2.22807 24723 25370 25047 -20.907 -22.861 -3.6585 -0.4157 1.51E-5

15 2.22424 24452 25178 24815 -21.947 -24.056 -4.4204 -0.0992 1.50E-5

32 2.24141 25652 26106 25879 -21.668 -23.611 -3.4863 -0.1276 1.50E-5

39 2.24012 25247 25740 25494 -21.628 -22.626 -3.7188 -0.1664 1.50E-5

35 2.23972 25346 25785 25565 -22.273 -24.249 -3.8417 -0.0956 1.49E-5

30 2.24124 25593 26029 25811 -21.587 -23.527 -3.6202 -0.1594 1.47E-5

18 2.22480 26163 26816 26490 -20.341 -22.394 -3.0867 -0.2009 1.46E-5

3 2.22729 25370 26020 25695 -21.075 -21.931 -3.8129 -0.1965 1.45E-5

26 2.24403 25021 25451 25236 -20.602 -22.410 -3.9865 -0.3452 1.45E-5

14 2.23134 25460 26080 25770 -20.911 -23.002 -3.9319 -0.1404 1.43E-5

27 2.23865 25240 25748 25494 -19.978 -21.868 -3.7607 -0.424 1.43E-5

8 25701 26226 25964 -20.653 -22.641 -3.80 -0.1643 1.42E-5

16 2.23988 25559 26096 25828 -20.057 -3.8915 0.1868 1.42E-5

17 2.24101 25906 26413 26160 -20.253 -22.182 -3.6587 -0.1838 1.41E-5

21 2.22591 24948 25646 25297 -20.344 -22.299 -4.0406 -0.4162 1.41E-5



Disk # F Q s21 Q s12 Q av s21 s12 s11 s22 Loss Tng

29 2.22541 26031 26725 26377 -20.206 -22.146 -3.1322 -0.4647 1.40E-5

13 2.22801 25461 26166 25813 -20.518 22.632 -4.1343 -0.1459 1.39E-5

10 26024 26562 26293 -20.368 -22.343 -3.730 -0.1818 1.38E-5

12 2.24119 25788 26440 26114 -19.961 -21.894 -3.841 -0.1981 1.38E-5

6 2.22652 26350 26900 26625 -21.630 -22.50 -3.55 -0.180 1.37E-5

22 2.22538 25067 25793 25430 -20.652 -22.552 -4.155 -0.4157 1.37E-5 Yellow spot near inner hole

24 2.22548 25638 26334 25986 -19.976 -21.888 -3.5665 -0.498 1.37E-5

11 2.22545 26040 26760 26400 -20.487 -22.622 -3.7974 -0.1689 1.36E-5



T, C F Q s21 Q s12 Q av s21 s12 s11 s22 Loss Tng

21.3 2.23111 25820 26435 26128 -21.22 -22.09 -3.7258 -0.199 1.40E-5

72.2 2.22566 21800 22150 21975 -23.0 -23.9 -3.009 -0.1515 2.26E-5

91.2 2.22289 19500 19900 19700 -24.03 -25.0 -2.628 -0.133 2.89E-5

Thermal measurements, disk #14 

Loss tangent vs temperature, 
disk #14.

Temperature, C
20 30 40 50 60 70 80 90 100

Lo
ss

 ta
ng

en
t

1.2

1.4

1.6

1.8

2.0

2.2

2.4

2.6

2.8

3.0

L_tng(T) = L_tng(RT)*(1+0.0152*(T-RT)) = L_tng(RT)*F(T)

T_op ~ 60C dT =60-20 = 40 F(T) = 1+0.608  ~ 1.61



Loss tangent distribution
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Frequency distribution
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Loss T vs Frequency

Resonant frequency, MHz
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Recommendations:

Disks for test brazing: #19, #22 (yellow and pale sports on the surface)

Disks for 325 MHz, form low to high loss tng, 19pc:
32, 15, 25, 37, 31, 36, 33, 23, 20, 40, 5, 4, 9,  34, 38, 7, 2, 28, 1

Disks for 650 MHz, form low to high loss tng, 19pc: 
11, 24, 6, 12, 10, 13, 29, 21, 17, 16, 8, 27, 14, 26, 3, 18, 30, 35, 39 



Size measurements.
Specifications:

Outer diameter 3.975’’ +- 0.001’’,  100.965mm +- 0.0254mm  (100.34 – 100.99)
Inner diameter 1.001” +- 0.001’’,    25.425mm +- 0.0254mm (25.40 – 25.45)
Thickness  0.276’’ +- 0.004’’,   7.01mm +- 0.1mm (6.91mm – 7.11mm)

Measurements of disk #19
Outer:  100.97, 100.96, 100.98, 100.97,  average: 100.97mm
Inner:   25.44, 25.44, 25.44, 25.44,  average: 25.44
Thickness: 7.03, 7.03, 7.02, 7.03, average: 7.028   

Measurements of disk #22
Outer:  100.98, 100.98, 100.98, 101.00,  average: 100.985mm
Inner:   25.43, 25.43, 25.43, 25.43,  average: 25.43
Thickness: 7.05, 7.03, 7.03, 7.04, average: 7.038   

# 19 Outer Inner Thickness

Company 100.98 25.42 7.050

S. Kazakov 100.97 25.44 7.028

# 22 Outer Inner Thickness

Company 100.985 25.42 7.067

S. Kazakov 100.985 25.43 7.038


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17

