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BEARYLOAIEE (pF/cm) 1.455
NHHFHEAE-H>Z @20 GHz 50 Q
ERLEEREIER(REHER) @20 GHz 4.75
REFE@20 GHz 0.459
BH{ESAYETIV-INGA=4
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EAERE (GHz) 30
S1YDE SRR (ps)
Thru (Adj Load) 3.63
Line (Adj Load) 1 (0201, 0209) 4.72
Line (Adj Load) 2 (0301, 0309) 8.65
Line (Adj Load) 3 (0401, 0409) 26.52
Dual Thru (0105, 0205) 3.68
Vertical Thru (0702 - 0708) 1.65
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AR (BiELoad)
Name Type X pm Y pm Spacing pm
0102 Thru (Adj Load) 0 0 500
0103 Thru (Adj Load) 0 -1300 500
0104 Thru (Adj Load) 0 -2600 500
0202 Thru (Adj Load) 1690 0 500
0203 Thru (Adj Load) 1690 -1300 500
0204 Thru (Adj Load) 1690 -2600 500
0106 Thru (Adj Load) 0 -5200 500
0107 Thru (Adj Load) 0 -6500 500
0108 Thru (Adj Load) 0 -7800 500
0206 Thru (Adj Load) 1690 -5200 500
0207 Thru (Adj Load) 1690 -6500 500
0208 Thru (Adj Load) 1690 -7800 500
0101 Thru (Adj Load) 860 1300 500
0109 Thru (Adj Load) 860 -9100 500
SRR (BiELoad)
Name Type X um Y pm Spacing pm
0201 Linel (Adj Load) 3450 1300 660
0301 Line2 (Adj Load) 6200 1300 1210
0401 Line3 (Adj Load) 9500 1300 3660
0209 Linel (Adj Load) 3450 -9100 660
0309 Line2 (Adj Load) 6200 -9100 1210
0409 Line3 (Adj Load) 9500 -9100 3660

33— ME#ESE (BiELoad)

Name Type X pm Y pm Spacing pm
0302  Short (Adj Load) 3380 0 500
0303  Short (Adj Load) 3380 -1300 500
0304  Short (Adj Load) 3380 -2600 500
0402  Short (Adj Load) 5070 0 500
0403  Short (Adj Load) 5070 -1300 500
0404  Short (Adj Load) 5070 -2600 500
0306  Short (Adj Load) 3380 -5200 500
0307  Short (Adj Load) 3380 -6500 500
0308  Short (Adj Load) 3380 -7800 500
0406  Short (Adj Load) 5070 -5200 500
0407  Short (Adj Load) 5070 -6500 500
0408  Short (Adj Load) 5070 -7800 500
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A-=TViE%ERR (BiiELoad)

Name Type X pm Y pm Spacing pm
0502 Open (Adj Load) 6760 0 500
0503 Open (Adj Load) 6760 -1300 500
0504 Open (Adj Load) 6760 -2600 500
0602 Open (Adj Load) 8450 0 500
0603 Open (Adj Load) 8450 -1300 500
0604 Open (Adj Load) 8450 -2600 500
0506 Open (Adj Load) 6760 -5200 500
0507 Open (Adj Load) 6760 -6500 500
0508 Open (Adj Load) 6760 -7800 500
0606 Open (Adj Load) 8450 -5200 500
0607 Open (Adj Load) 8450 -6500 500
0608 Open (Adj Load) 8450 -7800 500
T17 RIEIRHERR
Name Type X pm Y pm Spacing pm
0105 Dual Thru 0 -3900 500
0205 Dual Thru 1690 -3900 500
0305 Dual Short 3380 -3900 500
0405 Dual Short 5070 -3900 500
0505 Dual Open 6760 -3900 500
0605 Dual Open 8450 -3900 500
0802 Dual Load 11830 0 500
0803 Dual Load 11830 -1300 500
0804 Dual Load 11830 -2600 500
0805 Dual Load 11830 -3900 500
0806 Dual Load 11830 -5200 500
0807 Dual Load 11830 -6500 500
0808 Dual Load 11830 -7800 500

N=F1H) (Loop-Back) R —IE4ERE

Name Type X Hm Y Hm Spacing pm
0702 Vertical Thru 10140 0 500
0703 Vertical Thru 10140 -1300 500
0704 Vertical Thru 10140 -2600 500
0705 Vertical Thru 10140 -3900 500
0706 Vertical Thru 10140 -5200 500
0707 Vertical Thru 10140 -6500 500
0708 Vertical Thru 10140 -7800 500

—_ e
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20-0F735AAYb-ILAY B

Name Type X pm
0902 Alignment Mark 13520
0903 Alignment Mark 13520
0904 Alignment Mark 13520
0905 Alignment Mark 13520
0906 Alignment Mark 13520
0907 Alignment Mark 13520
0908 Alignment Mark 13520
TITAN™F 177’07 BRIE{REL
GSGSG #H(75 pm Ev¥F)
Model C-Open, fF
26, 40, 50, 67 GHz, 3
(RCH17)
145 / 220 GHz 5.9

GSGSG ##h5k(75 um EvF). Keysight VNAH

Open Short
Model C, fF L, pH
26, 40, 50, 67 GHz, 3 26
(RCH17)
145 / 220 GHz 5.9 31

*Offset Z0B LU Offset delay%={EH

SE R

Y um Spacing pm
0 500
-1300 500
-2600 500
-3900 500
-5200 500
-6500 500
-7800 500
L-Short, pH L-Term, pH
26 23
31 20

Load*
R, Ohm Offset Z,, Ohm Offset delay, ps
50 500 0.046
50 500 0.040

[1]M. Spirito, U. Arz, G. N. Phung, F. J. Schmiickle, W. Heinrich, and R. Lozar, "Guidelines for the
design of calibration substrates, including the suppression of parasitic modes for frequenci-
es up to and including 325 GHz," in "EMPIR 14INDO02 - PlanarCal," Physikalisch-Technische

Bundesanstalt (PTB), 2018.

[2]H.-C. Fu, K. Jung. “Improve RF Dual Probe Calibration Accuracy with Peer-Terminated Stan-
dard”, in 2024 IEEE / MTT-S International Microwave Symposium - IMS 2024, Washington,

DC, USA, 16-24 June, 2024.
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