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Problem #2

Derived parameters entered in schematic:

| @ S-PARAMETERS

S_Param

SP1

Start=1.0 MHz
Stop=1 THz
Step=1.0 GHz

Term R YWV
Term1 R2 R

Num=1 R=50 Ohm R4

7=50 Ohm R=3.9 Ohm

m1

freq=55.00GHz

dB(S(2,1 )):6.990
m

C i R Term

C1 R1 R2 R3 Term2

C=100 fF R=73 Ohm Num=2
Z=50 Ohm

= VvCCs =
SRC1
G=.1265S
R1=1e100 Ohm
R2=158 Ohm

I— |

dB(S(2,1))
dBy(
dB(

s

20 \ \ I \ \ 100 \ \ I T \
1E6 1E7 1E8 1E9 1E10 1E11 1E12 1E6 1E7 1E8 1E9 1E10 1E11 1E12

freq, Hz freq, Hz
Results: The spec of 10dB low frequency gain is met, with f3qs at 55GHz as predicted by
analysis.

Input and output are well matched at low frequencies by the resistive termination.
However, S;; increases at 20dB/dec because of the input capacitor.
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~L-

C=.001fF

T
Port R l C1 R1 R2 Port
P1 R1 C=100 fF P2
Num=1 R=3.9 Ohm I Num=2
= == vCCS —

SRC1

G=0.1265S

R1=1e100 Ohm

R2=158 Ohm

Tested with the Gain-testbench file which Prof. Rodwell provides on course website.

freq=1.000GHz  freq=50.12GHz| |freq=645.7GHz
dB(U)=56.133 | |dB(U)=22.133 dB(U)=-0.067

80
7 m3
60—
—~ 40—
0> m2
5 y
=
© 20—
4 m4
07
-20 | | |
1E8 1E9 1E10 1E11 1E12

freq, Hz



Re
2, v
@ ng i > Feed baclt- P L) same EET
A o

fﬁrmﬂm as /;,»05 b >
//{(f_/e/ *Rps = Fm I ¥
Guven: $2= [od & S s /-
=24y = 3.6
10 me¥ch Yo SO so Su=0O D low C""‘z. :

>pes 2, (1dy) = QO8N

~——><7M= (L +Av 2, = ©.082 5
— W, = 9»3//"‘5%”‘" & 2unm
‘7/‘[ ZG66L T

2z Bw

E guiv. ClFy op o

4_)

b Ris %2 =R
M oy
So Cnh""" V égmva)

/3}/ 006("“‘ on &( 744 4&44()’(1; ( we Mtﬂ ffc,Y‘R«'
Fen ‘Qﬁ for Cin = SOHSY =55

5o ‘[3431 2r(25)C66LF) E %S GHz

this &5 q Lbte A{y" becawe Ri bas Meg/ec/ﬁd;
> wdd it bask in 2 REx 6¥ SU/[50: T

!

bag = T SRS G1H7
_ J

Amunch Leifer matd) WAL Simulation




Problem #4

| @ | S-PARAMETERS I

S Param
SP1
Start=1.0 MHz St VAVAV,
Stop=1 THz R
Step=1.0 GHz RS
R=208 Ohm
+1 _ Term iR EX
Term1 R1 R2
Num=1 R‘_S
Z=50 Ohm R=6 Ohm
1 Lces L 1
L T C SRC1
- C1 G=.0832S
>~ C=66fF R1=1e100 Ohm
R2=1e100 Ohm
m1 m2

31

freq= 1.000MHz
dB(S(2,1))=9.994
Pe

freq= 82.00GHz
dB(S(2,1))=6.925

~

¥

1E10 1E11 1E12

freq, Hz

Term
Term2
Num=2
Z=50 Ohm

freq, Hz

I
1E10

1E11

1E12

We observe that the low frequency gain is 10dB as we designed it for. The match is quite
good at low frequencies, the input and output reflections both increase at 20dB/dec.

The f3q4g is about 82 GHz, a decent match with our calculations.





