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General port labeling for a two-port device.

Figure two shows a conventional numbering scheme for an 8 port (four pair) device. This numbering scheme follows the conventional flow
definition for a two-port device above. It also allows an easy extension to more than four pairs.
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Figure 1 Four pair DUT port numbering convention 1

Each port is a differential pair. There is also a ground conductor for each pair. The ports may be driven differentially or common mode.When
driven common mode, the two conductors of the pair have equal potential with respect to the ground conductor. The received signal may be
expressed as a differential signal or common mode signal.
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Figure 2 Four pair DUT port numbering convention 2



Table 1 Port nomenclature for numbering convention 1

Port

Port 1

Port 2

Port 3

Port 4

Port 5

Port 6

Port 7

Port 8

[N

Sdd11

RLdd11

Sddi12

ILdd12

Sdd13

NEXTdd13

Sdd14

FEXTdd14

Sdd15

NEXTdd15

Sdd16

FEXTdd16

Sdd17

NEXTdd17

Sdd18

FEXTdd18

Sdd21

ILdd21

Sdd22

RLdd22

Sdd23

FEXTdd23

Sdd24

NEXTdd24

Sdd25

FEXTdd25

Sdd26

NEXTdd26

Sdd27

FEXTdd27

Sdd28

NEXTdd28

Sdd31

NEXTdd31

Sdd32

FEXTdd32

Sdd33

RLdd33

Sdd34

ILdd34

Sdd35

NEXTdd35

Sdd36

FEXTdd36

Sdd37

NEXTdd37

Sdd38

FEXTdd38

Sdd41

FEXTdd41

Sdd42

NEXTdd42

Sdd43

ILdd43

Sdd44

RLdd44

Sdd45

FEXTdd45

Sdd46

NEXTdd46

Sdd47

FEXTdd47

Sdd48

NEXTdd48

Sdd51

NEXTdd51

Sdd52

FEXTdd52

Sdd53

NEXTdd53

Sdd54

FEXTdd54

Sdd55

RLdd55

Sdd56

ILdd56

Sdd57

NEXTdd57

Sdd58

FEXTdd58

Sdd61

FEXTdd61

Sdd62

NEXTdd62

Sdd63

FEXTdd63

Sdd64

NEXTdd64

Sdd65

ILdd65

Sdd66

RLdd66

Sdd67

FEXTdd67

Sdd68

NEXTdd68

Sdd71

NEXTdd71

Sdd72

FEXTdd72

Sdd73

NEXTdd73

Sdd74

FEXTdd74

Sdd75

NEXTdd75

Sdd76

FEXTdd76

Sdd77

RLdd77

Sdd78

ILdd78

Sdd81

FEXTdd81

Sdds2

NEXTdd82

Sdd83

FEXTdd83

Sdd84

NEXTdd84

Sdd85

FEXTdd85

Sdd86

NEXTdd86

Sdd87

ILdd87

Sddss

RLdd88

Sdcl1

LCLdc11

Sdc12

LCTLdc12

Sdc13

NEXTdc13

Sdcl4

FEXTdc14

Sdcl5

NEXTdc15

Sdcl6

FEXTdc16

Sdcl7

NEXTdc17

Sdcl8

FEXTdc18

Sdc21

LCTLdc21

Sdc22

LCLdc22

Sdc23

FEXTdc23

Sdc24

NEXTdc24

Sdc25

FEXTdc25

Sdc26

NEXTdc26

Sdc27

FEXTdc27

Sdc28

NEXTdc28

Sdc31

NEXTdc31

Sdc32

NEXTdc32

Sdc33

LCLdc33

Sdc34

LCTLdc34

Sdc35

NEXTdc35

Sdc36

FEXTdc36

Sdc37

NEXTdc37

Sdc38

FEXTdc38

Sdc41

FEXTdc41

Sdc42

FEXTdc42

Sdc43

LCTLdc43

Sdc44

LCLdc44

Sdc45

FEXTdc45

Sdc46

NEXTdc46

Sdc47

FEXTdc47

Sdc48

NEXTdc48

Sdc51

NEXTdc51

Sdc52

FEXTdc52

Sdc53

NEXTdc53

Sdc54

FEXTdc54

Sdc55

LCLdc55

Sdc56

LCTLdc56

Sdc57

NEXTdc57

Sdc58

FEXTdc58

Sdc61

FEXTdc61

Sdc62

NEXTdc62

Sdc63

FEXTdc63

Sdc64

NEXTdc64

Sdc65

LCTLdc65

Sdc66

LCLdc66

Sdc67

FEXTdc67

Sdc68

NEXTdc68

Sdc71

NEXTdc71

Sdc72

FEXTdc72

Sdc73

NEXTdc73

Sdc74

FEXTdc74

Sdc75

NEXTdc75

Sdc76

FEXTdc76

Sdc77

LCLdc77

Sdc78

LCTLdc78

Sdc81

FEXTdc81

Sdc82

NEXTdc82

Sdc83

FEXTdc83

Sdc84

NEXTdc84

Sdc85

FEXTdc85

Sdc86

NEXTdc86

Sdc87

LCTLdc87

Sdc88

LCLdc88

Scdil

TCLcd1l

Scd12

TCTLcd12

Scd13

NEXTcd13

Scd14

FEXTcd14

Scd15

NEXTcd15

Scd16

FEXTcd16

Scdl17

NEXTcd17

Scd18

FEXTcd18

Scd21

TCTLcd21

Scd22

TCLcd22

Scd23

FEXTcd23

Scd24

NEXTcd24

Scd25

FEXTcd25

Scd26

NEXTcd26

Scd27

FEXTcd27

Scd28

NEXTcd28

Scd31

NEXTcd31

Scd32

NEXTcd32

Scd33

TCLcd33

Scd34

TCTLcd34

Scd35

NEXTcd35

Scd36

FEXTcd36

Scd37

NEXTcd37

Scd38

FEXTcd38

Scd41

FEXTcd41

Scd42

FEXTcd42

Scd43

TCTLcd43

Scd44

TClLcd44

Scd45

FEXTcd45

Scd46

NEXTcd46

Scd47

FEXTcd47

Scd48

NEXTcd48

Scd51

NEXTcd51

Scd52

FEXTcd52

Scd53

NEXTcd53

Scd54

FEXTcd54

Scd55

TCLcd55

Scd56

TCTLcd56

Scd57

NEXTcd57

Scd58

FEXTcd58

Scd61

FEXTcd61

Scd62

NEXTcd62

Scd63

FEXTcd63

Scd64

NEXTcd64

Scd65

TCTLcd65

Scd66

TCLcd66

Scd67

FEXTcd67

Scd68

NEXTcd68

Scd71

NEXTcd71

Scd72

FEXTcd72

Scd73

NEXTcd73

Scd74

FEXTcd74

Scd75

NEXTcd75

Scd76

FEXTcd76

Scd77

TCLcd77

Scd78

TCTLcd78

Scd81

FEXTcd81

Scd82

NEXTcd82

Scd83

FEXTcd83

Scds4

NEXTcd84

Scd85

FEXTcd85

Scd86

NEXTcd86

Scd87

TCTLcd87

Scd88

TCLcd88

Sccll

RLccll

Sccl2

ILccl2

Sccl3

NEXTcc13

Sccl4d

FEXTcc14

Sccl5

NEXTcc15

Sccl6

FEXTccl6

Sccl7

NEXTccl7

Sccl8

FEXTccl18

Scc2l

ILcc21

Scc22

RLcc22

Scc23

FEXTcc23

Scc24

NEXTcc24

Scc25

FEXTcc25

Scc26

NEXTcc26

Scc27

FEXTcc27

Scc28

NEXTcc28

Scc3l

NEXTcc31

Scc32

NEXTcc32

Scc33

RLcc33

Scc34

ILcc34

Scc35

NEXTcc35

Scc36

FEXTcc36

Scc37

NEXTcc37

Scc38

FEXTcc38

Scc4l

FEXTcc4l

Scc42

FEXTcc42

Scc43

ILcc43

Scc44

RLcc44

Scc4b

FEXTcc45

Scc46

NEXTcc46

Scca7

FEXTcc47

Scc48

NEXTcc48

Scch1

NEXTcc51

Scch52

FEXTcc52

Scch3

NEXTcch3

Scch4

FEXTcc54

Scch5

RLcc55

Scch6

ILcc56

Scch7

NEXTcc57

Scch8

FEXTcc58

Scc6l

FEXTcc61

Scc62

NEXTcc62

Scc63

FEXTcc63

Scc64

NEXTcc64

Scc65

ILcc65

Scc66

RLcc66

Scc67

FEXTcc67

Scc68

NEXTcc68

Scc71

NEXTcc71

Scc72

FEXTcc72

Scc73

NEXTcc73

Scc74

FEXTcc74

Scc75

NEXTcc75

Scc76

FEXTcc76

Scc77

RLcc77

Scc78

ILcc78

OINO|OAWINIPIONODIOIAMWINIPIOIN/O|IO|AMAWINIRP|OINO|lO|M|IWIN

Scc8l

FEXTcc81

Scc82

NEXTcc82

Scc83

FEXTcc83

Scc84

NEXTcc84

Scc85

FEXTcc85

Scc86

NEXTcc86

Scc87

ILcc87

Scc88

RLcc88




Table 2 Port nomenclature for numbering convention 2

Port 1 Port 2 Port 3 Port 4 Port 5 Port 6 Port 7 Port 8
Port 1 Sdd11l | RLdd11 Sdd12 | NEXTdd12 | Sdd13 | NEXTdd13 | Sdd14 | NEXTddi14 | Sdd15 | ILdd15 Sdd16 | FEXTdd16 | Sdd17 | FEXTdd17 | Sdd18 | FEXTdd18
Port 2 Sdd21 | NEXTdd21 | Sdd22 | RLdd22 Sdd23 | NEXTdd23 | Sdd24 | NEXTdd24 | Sdd25 | FEXTdd25 | Sdd26 | ILdd26 Sdd27 | FEXTdd27 | Sdd28 | FEXTdd28
Port 3 Sdd31 | NEXTdd31 | Sdd32 | NEXTdd32 | Sdd33 | RLdd33 Sdd34 | NEXTdd34 | Sdd35 | FEXTdd35 | Sdd36 | FEXTdd36 | Sdd37 | ILdd37 Sdd38 | FEXTdd38
Port 4 Sdd41 | NEXTdd41l | Sdd42 | NEXTdd42 | Sdd43 | NEXTdd43 | Sdd44 | RLdd44 Sdd45 | FEXTdd45 | Sdd46 | FEXTdd46 | Sdd47 | FEXTdd47 | Sdd48 | ILdd48
Port 5 Sdd51 | ILdd51 Sdd52 | FEXTdd52 | Sdd53 | FEXTdd53 | Sdd54 | FEXTdd54 | Sdd55 | RLdd55 Sdd56 | NEXTdd56 | Sdd57 | NEXTdd57 | Sdd58 | NEXTdd58
Port 6 Sdd61 | FEXTdd61 | Sdd62 | ILdd62 Sdd63 | FEXTdd63 | Sdd64 | FEXTdd64 | Sdd65 | NEXTdd65 | Sdd66 | RLdAd66 Sdd67 | NEXTdd67 | Sdd68 | NEXTdd68
Port 7 Sdd71 | FEXTdd71 | Sdd72 | FEXTdd72 | Sdd73 | ILdd73 Sdd74 | FEXTdd74 | Sdd75 | NEXTdd75 | Sdd76 | NEXTdd76 | Sdd77 | RLdd77 Sdd78 | NEXTdd78
Port 8 Sdd81 | FEXTdd81 | Sdd82 | FEXTdd82 | Sdd83 | FEXTdd83 | Sdd84 | ILdd84 Sdd85 | NEXTdd85 | Sdd86 | NEXTdd86 | Sdd87 | NEXTdd87 | Sdd88 | RLdd88
Port 1 Sdc1l | LCLdcll Sdcl12 | NEXTdcl2 | Sdcl3 | NEXTdcl3 | Sdcl4 | NEXTdcl4 | Sdcl5 | LCTLdcl5 | Sdcl6é | FEXTdcl6é | Sdcl7 | FEXTdcl7 | Sdcl8 | FEXTdcl8
Port 2 Sdc21 | NEXTdc21 | Sdc22 | LCLdc22 Sdc23 | NEXTdc23 | Sdc24 | NEXTdc24 | Sdc25 | FEXTdc25 | Sdc26 | LCTLdc26 | Sdc27 | FEXTdc27 | Sdc28 | FEXTdc28
Port 3 Sdc31 | NEXTdc31 | Sdc32 | NEXTdc32 | Sdc33 | LCLdc33 Sdc34 | NEXTdc34 | Sdc35 | FEXTdc35 | Sdc36 | FEXTdc36 | Sdc37 | LCTLdc37 | Sdc38 | FEXTdc38
Port 4 Sdc4l | NEXTdc4l | Sdc42 | NEXTdc42 | Sdc43 | NEXTdc43 | Sdc44 | LCLdc44 Sdc45 | FEXTdc45 | Sdc46 | FEXTdc46 | Sdc47 | FEXTdc47 | Sdc48 | LCTLdc48
Port 5 Sdc51 | LCTLdc51 | Sdc52 | FEXTdc52 | Sdc53 | FEXTdc53 | Sdc54 | FEXTdc54 | Sdc55 | LCLdc55 Sdc56 | NEXTdc56 | Sdc57 | NEXTdc57 | Sdc58 | NEXTdc58
Port 6 Sdc6l | FEXTdc61 | Sdc62 | LCTLdc62 | Sdc63 | FEXTdc63 | Sdc64 | FEXTdc64 | Sdc65 | NEXTdc65 | Sdc66 | LCLdc66 Sdc67 | NEXTdc67 | Sdc68 | NEXTdc68
Port 7 Sdc71 | FEXTdc71 | Sdc72 | FEXTdc72 | Sdc73 | LCTLdc73 | Sdc74 | FEXTdc74 | Sdc75 | NEXTdc75 | Sdc76 | NEXTdc76 | Sdc77 | LCLdc77 Sdc78 | NEXTdc78
Port 8 Sdc81 | FEXTdc81 | Sdc82 | FEXTdc82 | Sdc83 | FEXTdc83 | Sdc84 | LCTLdc84 | Sdc85 | NEXTdc85 | Sdc86 | NEXTdc86 | Sdc87 | NEXTdc87 | Sdc88 | LCLdc88
Port 1 Scd1ll | TCLcd1l Scd12 | NEXTcd12 | Scd13 | NEXTcd13 | Scdl4 | NEXTcd14 | Scdl5 | TCTLcdl5 | Scdl6 | FEXTcd16 | Scdl7 | FEXTcdl7 | Scd18 | FEXTcd18
Port 2 Scd21 | NEXTcd21 | Scd22 | TCLcd22 Scd23 | NEXTcd23 | Scd24 | NEXTcd24 | Scd25 | FEXTcd25 | Scd26 | TCTLcd26 | Scd27 | FEXTcd27 | Scd28 | FEXTcd28
Port 3 Scd31 | NEXTcd31 | Scd32 | NEXTcd32 | Scd33 | TCLcd33 Scd34 | NEXTcd34 | Scd35 | FEXTcd35 | Scd36 | FEXTcd36 | Scd37 | TCTLcd37 | Scd38 | FEXTcd38
Port 4 Scd4l | NEXTcd4l | Scd42 | NEXTcd42 | Scd43 | NEXTcd43 | Scd44 | TClLcd44 Scd45 | FEXTcd45 | Scd46 | FEXTcd46 | Scd47 | FEXTcd47 | Scd48 | TCTLcd48
Port 5 Scd51 | TCTLed51 | Scd52 | FEXTcd52 | Scd53 | FEXTcd53 | Scd54 | FEXTcd54 | Scd55 | TCLcd55 Scd56 | NEXTcd56 | Scd57 | NEXTcd57 | Scd58 | NEXTcd58
Port 6 Scd6l | FEXTcd61 | Scd62 | TCTLcd62 | Scd63 | FEXTcd63 | Scd64 | FEXTcd64 | Scd65 | NEXTcd65 | Scd66 | TCLcd66 Scd67 | NEXTcd67 | Scd68 | NEXTcd68
Port 7 Scd71 | FEXTcd71 | Scd72 | FEXTed72 | Scd73 | TCTLed73 | Scd74 | FEXTcd74 | Scd75 | NEXTcd75 | Scd76 | NEXTcd76 | Scd77 | TCLcd77 Scd78 | NEXTcd78
Port 8 Scd81 | FEXTcd81 | Scd82 | FEXTcd82 | Scd83 | FEXTcd83 | Scd84 | TCTLcd84 | Scd85 | NEXTcd85 | Scd86 | NEXTcd86 | Scd87 | NEXTcd87 | Scd88 | TCLcd88
Port 1 Sccll | RLecll Sccl2 | NEXTccl2 | Sccl3 | NEXTcecl3 | Sccld | NEXTccl4 | Sccl5 | ILcelbs Sccl6 | FEXTccl6 | Sccl7? | FEXTccl7 | Sccl8 | FEXTccl8
Port 2 Scc21l | NEXTcc2l | Scc22 | RLcec22 Scc23 | NEXTce23 | Scc24 | NEXTcc24 | Sce25 | FEXTec25 | Scc26 | ILcc26 Scc27 | FEXTcc27 | Scc28 | FEXTcc28
Port 3 Scc31l | NEXTee3l | Scc32 | NEXTce32 | Sce33 | RLce33 Scc34 | NEXTee34 | Sce35 | FEXTee35 | Sce36 | FEXTee36 | Sce37 | ILcc37 Scc38 | FEXTcc38
Port 4 Scc4l | NEXTcc4l | Sccd42 | NEXTcecd42 | Sccd43 | NEXTce43 | Sccd44 | RLcecdd Scc45 | FEXTcc45 | Sccd46 | FEXTcecd46 | Sccd7 | FEXTccd47 | Sccd8 | ILcc48
Port 5 Scc51 | ILecs1 Scc52 | FEXTcee52 | Sceb53 | FEXTee53 | Scc54 | FEXTcece54 | Sccb55 | RLee55 Scc56 | NEXTee56 | Sce57 | NEXTcece57 | Sce58 | NEXTcc58
Port 6 Scc6l | FEXTcc6l | Scc62 | ILcc62 Scc63 | FEXTce63 | Scc64 | FEXTcc64 | Scc65 | NEXTcc65 | Scc66 | RLcc66 Scc67 | NEXTcc67 | Scc68 | NEXTcc68
Port 7 Scc71 | FEXTec71 | Scc72 | FEXTec72 | Scc73 | ILcc73 Scc74 | FEXTcc74 | Scc75 | NEXTec75 | Scc76 | NEXTec76 | Scc77 | RLec77 Scc78 | NEXTcc78
Port 8 Scc81 | FEXTce81 | Scc82 | FEXTce82 | Scc83 | FEXTce83 | Scc84 | ILcc84 Scc85 | NEXTcce85 | Sce86 | NEXTce86 | Scc87 | NEXTcc87 | Scc88 | RLcc88
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Figure 3 mapping 16 port network to mixed mode network, numbering convention 1




Figure 4 mapping 16 port network to mixed mode network, numbering convention 2




Touchstone for mat

# (option line)

I Comment line, may appear anywhere. Not recommended at the end of datalines.
I Niceto have a port reference order above the network data keyword.

[Network Data] ! not permitted in Version 1.0

[Noise Data] (required only if [Number of Noise Frequencies| given)

Option line options:

#[MHz|GHZ] [S] [DB|MA|RI] [R 50]

Number of ports: ! Not permitted in Version 1.0

[Number of Ports] [2]|4]16]

Number of Frequencies! Not permitted in Version 1.0

[Number of Frequencies] 2000 ! or more.

I Starting at 1.0 MHz, ending at 2000 MHz inclusive. 1 data point per MHz.
[Matrix Format] Full

I N-Port Data

I Version 1 filesaccept four term pairsper line. Version 2 files accept full array term pairsper line.
I An optional comment line

[Network Data]! The [Network Data] keyword is not permitted in Version 1.0
Freq 1allbll al? b12 a13bl13 ... a116 b116

a21 b21 a22 b22 a23 b23 ... a216 b216

a31 b31 a32 b32 a33 b33 ... a316 b316

5161 b161 al62 b162 al63 b163 ... al616 b1616

Freq 2 all bll al?2 b12 al3 b13 ... a116 b116
a21 h21 a22 b22 a23 b23 ... a216 b216
a31 b31 a32 b32 a33 b33 ... a316 b316

;':1161 b161 al62 b162 a163 b163 ... al616 b1616
[END] ! The [END] keyword is not permitted in Version 1.0
Where aand b represent real/imaginary, magnitude/angle, or dB/angle data pairs.



