BFH HTI EKT

Zweitore

1.8 Zweitore, Zusammenfassung
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1.8.2 Parameter Umrechnung

V4 Y H G A

i 2y Yoo Yo Ah - hy, 1 - Ay AA

z Zy Zy Ay Ay hy, hy, 0. Ou Ay Ay
Ya Yu hy 1 | 9x A9 1 Ay

Ay Ay h22 h22 O Ou Ay Ay

@ —Z5 Yii Yo i _hlz ﬂ % h —AA

Y Az Az Yor Yo h, hy O, O A, A
a2y hy 8h | gy 1| -1 A,

Az Az h11 h11 O, O A, A

£ i i VYo h11 h12 % O A12 AA

H Zy Zy Y Y h21 h22 Ag Ag Azz Azz
“Zn 1 Ya Ay Y91 Yu 1 Ay

Zy Z, Yu Y11 Ag Ag Ay Ay
i —Z ﬂ & hﬁ _h12 O O ﬁ —AA

G Zyy  Zp Yoo Y2 Ah Ah U1 Oy A, Ay
Zn Az R S Rt 1A,

Zy Zy Yoo Y Ah Ah An Ay

z, Az Y 1 —Ah - —hy, 1 9 Au Ap

A Zyy Zy Yo Yo h21 h21 O 9n A, A,

1z, “AY Y | h, 1 9u A9
Zy Iy Yo Yo h21 h21 U 9n
Az=2,17,,-2,,Z, AY =Y11Y2 —Yi2Ya Ah = h11h22 - h12*121
AQ = 0,105 — 0129 AA =AA, —ARAy,

A21A A22A A A AZlAAllB + A22AAZlB AZlAAlZB + AZZAAZZB

218 22B

A— [AllA Aizn j[AllB A123] _ [AllAAllB +ALAAE  AupaAs t AleAzzsj

(1.46)
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1.8.3 Umrechnung der y-Parameter zwischen Emitter-, Kollektor-

und Basisschaltung

Yie =

Yize =

y21e

Yo =

Y =

Yiop =

Yo =

Yoo =

Yie =

y12c

Youc

Yooc =

Yiw T Y20 T Yo Yoo = Yise

_(ylzb + y22b) = _(yllc + y12c)

= _(YZm + y22b) = _(Y11c + y21c)

Yoon = Yie T Yi2e T Yorc T Yooc

Yite T Yi2e T ¥21e + Yo2e = ¥Yooc
_(y12e + y22e) = _(Y21c + y22c)
_(y21e + yZZe) = _(ylzc + y220)

Yaooe = Yi1c T Yi2c t Yore T Yoz

Yite =Y t Yoo + Yo T Yoo

= _(ylle + ylZe) = _(yljb + yzm)

= _(Y11e + y2le) = _(yl]b + y12b)

Yite T Yize T ¥21e T ¥22e = Yin
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1.8.4 Umrechnung der h-Parameter der Emitterschaltung in
h-Parameter der Basis- und Kollektorschaltung

Emitter- nach Basisschaltung:

h.. = hlle h. = Ahe _h12e
1~ Ne 12b Ne
h _ _(Ahe + h21e) h — h22e
21b —Ne 226 = Ne
Ne =1-h,,, +h,, +Ah,
Ah
Ah, ==
Ne
Approximationen
h,, >>1 h,. <<1 h,,.h;,, <<1
h Ah_—h
hl:lb ~ hlle h12b ~ (;] 12e
2le 2le
h b~ _h21e ~ h o hzze
2 22
the + 1 h21e
Emitter- nach Kollektorschaltung:
R =hpe hy,e =1-hp,,
h21c =—(1+ h21e) h22c = hzze

+ Ah

2le e

Ah, =Ne=1-h,, +h
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1.8.5 Umrechnung zwischen S- und T-Parameter

Z: Impedanzparameter
Y: Admitanzparameter
H: Hybridparameter
G: Inverse Hybridparameter
A: Kettenparameter
X — |:X11 X12:|
X21 X22
S~ Z:
S - (Z 11 l)(Z 22+l)_Z'12 Z'21
11 1 1
(Z 11""1)(2 22""1)_ 232 n
— 22'12
¥ (2t ))(z'y+ 1) -2, 2,
— 22‘21
(2w (2' Y-z, 2,
s (Z 11+1)(Z 22 1)_ZI122'21
22 = ' 1 1
(Z 11""1)(2 22""1)_ 23,2 n
z'), = - z'), = 12
S« Y:
S - (l_ ylll)(1+ ylzz)+ yllz yI21
11 — ' ' [l '
(1+ y 11)(1+y 22)_y 1Y
_ _2y'12
1 (1+ y'u)(l"' ylzz) Y'Y
S = _2y.21
21 1 ' 1 1
(1+ y 11)(1+ y 22) “YYa
s - (1+ y‘ll)(l_ y|22)+ Y'nY'a

22

(1+ y|11)(1+ ylzz)_ Y'Y

V' =Y, V' =YL,

S: Streuparameter
T: Transmissionsparameter

(1+S,)(1-S,,)+S,,S,,

ZI =
. (l_ Sn)(l_szz)_slzszl
o 28,
" (l_ Sll)(l_ S22 ) - S12821
o 2S,,
“ (l_ S11)(1_ 522)—312821
L _(1-8,)(1+5,) +S,.S,
? (1_ Sll)(l_ Szz ) - S12821
. Z \ Z
Z,u= Z_Z: Zy = 202
v - (1-S,,)(1+S,,)+S,,S,,
" (1+S,)(1+S,,) - SS,
V= -2S,,
¥ (1+S,)(1+S,) - S,S,
V= -2S,,
2 (1+S,)(1+S,,) - S,Sx
v = (1+S,,)(1-S,,) +S.S,
#  (1+S,)(1+S,)-S,S,
Y'a =Yaus, V' =YL,
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S « H:
_ (h|11_ 1)(h|22+ 1)h I12 h|21 v (1+ Sll)(1+ Szz ) - S12821
S11 = | B \ h 1 =
(h'y+1)(h',+1)—h', 0y, (1-S,,)(1+S,,)+S,,S,,
S, = 2h‘lz h'12 = 2S;;
(h',+1)(h',+1)—h",h', (1-5,,)(1+S,,) +S,S,
S, = \ _.Zh E \ \ h'21 = ~25x
(h',+1)(h',+1)—h", by, (1-5,,)(1+S,,) +S,S,
_ (1+ h|11)(1_ hlzz ) + hl12 h'21 h. = (l_ Szz )(1_ Sn) - SIZSZJ.
2 (hy+1)(h'u+1)—h', b, #? (1-S,)(1+S,)+S,S,
hll ' ' 1
hu_z_ h12:h12 h21:h21 h22:h2220
S A
_ 1 (1+ Sn)(l_ Szz)+812821 Zo |:(1+ Sn)(1+322)_812821
28, | Y, [(1-5,,)(1-S,,)-S,,S, (1-S,,)(1+S,,)+S,S,,
S = i Apt+ ALY, —AuZ, - Ay 2(A11A22 - A12A21)
Al 2 _A11 + A12Yo - AZlZO + A22
A =AL+ALY +ALZ, + A,
S—T:
T= i|: 1 _Szz i| S= i|:T21 T11T22 _T12T21i|
S21 S11 S12521 - S11822 T11 1 _T12
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BFH HTI EKT Zweitore
1.8.6 Zweitorparameter der wichtigsten Elemente
Zweitor Z Y H G A
, 11
o 5 . o Z Z Z 1 0 1 1 7
nicht definiert
1 1 -1 0 1 Z 0 1
Z Z
o—— O
i i 0 1 Y -1 1 0
v Y Y nicht definiert -
1 1 -1Y 1 O Y 1
Y VY
C
- - it definert joC —joC 1 1 0 -1 1 1
nicht definier ) . —= —
| m —-joC joC joC 1 joC
o0 -1 0 joC 0 1
O—9—0 1 1
= T = 0 1 joC -1 1 O
¢ jJoC  joC nicht definiert . : )
O— % ©° T~ T~
joC joC
1 1
L T T joL 1 0o -1 1 joL
oo nicht definiert JoL JoL J . :
11 o
joL  joL -1 0
o—— O
joL joL _ o 0o 1 1 0
i _ nicht definiert — -1
) joL joL 1 1 JoL 1 1
joL 0 joL
o—f_{vﬁ—o 1-0’LC  olLC-1 joL 1 0 -1 1 joL
nicht definiert joL joL > . >
c WlC-1 1-wic | TTOLC 1 JoC 1-’C
joL joL -1 0 1-0LC| O 1
Oo——0O
L 1-0LlC 1-0’C . o 0 1 joC 3 1 0
joC joC nicht definiert i0C 1—wlLC e
=c 1-®°LC  1-0’C -1 ——— 1 0 —= 1
joC joC 1-o°LC 1-»°LC
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Zweitor Y4 Y H G A
Zl
zZ,+72, Z,|1 -1 zZ, 1 1 ~Z, |Z,+Z,
— — Z,+Z Z,+Z Zl
Zz Zl Zl 1 2 1 2 22
l ZZ leZ
Z, Z,| -1 Z4,+7,| -1 - |z+z z+z, 1 1
z, 7z, 2 Z,
ZZ
Z Z Z,+Z, -1)|47 Z 1 1 1 z,
Zl 2122 22 Zl + 22 Zl + 22 Zl
-Z 1 1 zZ+Z
-1 1 L -
Z, 4,+7Z, Z_ Z_ Z,+72, Z,+Z, 1 Z, Z Z,
2 2
Zl Z3
Z,+2Z, z, |Z,+z, -z, P z, 1 -7, |2,+2, P
z, P P Z,+2Z, Z,+Zy | L+2, Zi+Z, Z, Z,
Z, Z,+7Z,| -z, Z,+2,| -Z, 1 Z, P 1 Z,+24
P P (Z,+Z, Z,+Z,|Z4+Z, Z,+Z,| Z, Z,
é M _23 ZZZ+ = Z,
K L-Z, L s
M Z,+27,
M Zs 245 |7z, Z,
K-Z, L L
Q N = | R Pz
S R R Q Q
N Q Pz, | N S
S R R Q Q
K=2Z+2, P=227,+27,+27,Z,
L=2,+27, Q=272,+2272,+2,2,+2,Z,=P+2,Z,
M=2Z+Z,+2Z, R=22,+22,+2,2,+2,2,+2,2,=Q+2,Z

S=272,+2272,+2,2,+2,Z,+2,Z,=Q+ 2,7
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Zweitor Y4 Y H A
T — cos® jZ,sin®
eitung
\ jSin®
zzﬁ ISP cose
Z
a=0 (o]
o——— coshyl Z,sinhyl
eitung
\ sinhy/
f = coshy/
Z
o—————— 0 0
1 0
jtan® 1
ZO
Stub 1 0
kurzgeschl
cot®
- 1
1Z,
n:l 0 n n 0
| nicht nicht 0
¢ Trato definiert | definiert -n 0 0 1
| 1 n
n
VCCS 1
nicht 0 -
u| o g, definiert g
1
0 ——
R-g
i, cccs R
nicht 0 ——
« B, definiert p
1
0o —-=
p
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1.8.7 Beschalteter Zweitor

Zin ; ; ZOUt
" -~
RG [ I1 |2 !
U, l ZT U, Z

4 Y H G A

v =2 22, Yty —h,Z, 924, Z
Y, 2,7, +Az Y,,Z, +1 h,, + AhZ, O, +Z, A, +ALZ,

V. = Ii 2 Yo h,, —9x -1
I Iy Z,+7Z, Y +AYZ, 1+h,Z, 0.4, +Ag AyZ +A,

H, R =reell
P Re|Z
Vp B EZ |’]212RL Vu2 [ In]
! (1+h,R_)(h, + ANR,) Re[Z,]
7 W 2,,Z, +Az 1+y,,Z, h,, + AhZ, 0, +Z, AZ +A,
" i1 Znt Zl— Yt Ayzl_ 1+ hZZZL gllzL + Ag A21ZL + A22
Z.,Z
_7 __‘12°n
Yoz,+2,
Z oy 1+y,,Z h, +Z; O, +Z5AQ Apls + A,
Zple A2 Yo +AYZ, h,,Zs +Ah 1+9,,Z¢ ApZs+Ay
Z,+2Z;
_ 212y
2 7.+ 2
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