May 2010 SmithV3.10

Smith-Chart

New Features:

> Sweep versus frequency or datapoints

> Serial transmission line with loss

> Export datapoint and circle info to ASClI-file for
post-processing in spreadsheets or math software

S-Plot

New Features:

> Linear or logarithmic frequency axis

> cursor readout at gain and return loss graphs.

System requirements:
Windows XP, Windows Vista, Windows 7

.NET Framework 3.5
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weeps

There are two possibilities to sweep a network:
> Frequency sweep
» Datapoint Sweep

Use menu “Extras”,“Sweep” (“Remove Sweep”) or button in toolbox to invoke or clear a
sweep.
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Before doing a sweep design a network starting from one datapoint. For datapoint sweep all
datapoints must be input before starting a sweep.



Frequency

Example:

O

- At 400 MHz match 25 Q to 50 Q using a 6 element lowpass. Use a frequency sweep from
300 MHz to 800 MHz to find out the matching performance (VSWR) for this network versus
the frequency range from 300 MHz to 800 MHz.
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Datapoints
Start Point Z Q

[DP 1 |(25000+j0.000)Q | Q=0.000 |4DD.0MHz

|TP2 |(25.000+12.566) 0 |Q=0.503 | 400.0MH:
|TP3 |31310+j0.437Q |Q=0.014 |400.0MH:

|TP4 |(31.310+/16020)Q |Q=0.512 | 400.0MHz
[TP5 |(39.506+i0.22) Q0 |Q=0.006 |400.0MHz
| TP6 |(29.506+119.827)02 | Q-0.502 | 400.0MH:
|TP7 |149.455+i023222 |Q-0.005 |400.0MH:
|sP1 |42248+19.426)Q |Q-0.223 | 300.0MHz
[sP2 [is841+i58140 |Q=0.124 |350.0MH:
|sp3 [@eas5+02320 |a-0.005 400 0MH:
|sp4 |49.117-5750Q |Q-0.117|450.0MH:
|sp5 |@e285-j10270)0 |a-0.222 500 0MH:
step ' |sps [2419-1124070 |Q=0.292 | 550.0MHz

Frequency sweep

() sweep over datapoints (@ sweep over frequency (single datapoint

start frequency
Sweep over all datapoints 300 MHz -
The datapoints may have different frequencies

stop frequency
(=0 =HES 500 MHz -

Schematic

L % % % 1@ 0 iz - |SP7 |(38.890-j12.319)Q |G=0.317 |600.0MHz
= o @& o o N s mumber of points -;SP B |(36.505-110.618)02 Er:J=i}.2En_ EBE'D_DMHz
o S 1 SP9 |(35674-]7.886)Q) |Q=0.221 | 700.0MHz
—2 |SP 10 |(36.728-j4.600)Q  |Q=0.125 | 750.0MHz
E |SP 11 ((40.165-j1.278)Q  |Q=0.032 | 800.0MHz
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» After invoke of a sweep, edit element values to watch changes of swept points.



Example:
O
An antenna has different impedances at different frequencies. This datapoints are loaded from

a Sl I-file. Match the antenna at 1.9 GHz to 50 Q using a 50 Q transmission line and a
parallel capacitor. Use a datapoint sweep to find out the matching performance (VSWR) for
this network for all datapoints.

Datapoints [ ==

Start Poirt Z Q Frequency
[oP 1 [(26.769-116.397) 0 [=0.446 | 1.6GH:
|op2 |@7020-113376)0 |Q-0.361 |1 7GH:
[oP3 [(26.883-111.032)0 |@=0299 | 1.8GH:
|DP4 (36717-8469Q |Q=0.231 13GHz
|pP5 |(36569-i6.544Q |Q-=0.179 | 2.0GHz
|ore |@es7-pan0 |a-0088 | 226K

Frequency sweep

< 0|33

@) sweep over datapaints () sweep overfrequency (single datapoint

start frequency

|[@@m

Sweep over all datapoints 100 MHz ! |
The datapoints may hawve different frequencies : _;DP? .“{;E._.-"D'I f__l“‘-‘”‘i_?ﬂ ;O=D-Nq;2-4GH2
stop frequency TP8 |(44.245+j16.309)Q _Q=|}.355 | 1.5GHz
500 MHz TP9 |(B0.261+j0.000)Q |Q=0.000 |1.9GHz
e |sP1 |41058+j6678)0 |Q=0.163 |1.6GHz
i = T _ |SP2 |(44466+14588)0 |Q=0.103 | 1.7GHz
S hematic == [ [SP3 |(47.276+2638) 0 |Q=0.056 |1.8GHz
number of points SP4 |(50261-j0.000Q |Q-=0.0001.9GHz
|SP5 |(52.359-12654)Q |Q=0.051|2.0GHz
N _]_ ("‘ _ |SP6 |(54964-9.997)Q |Q=0.182 | 2.2GHz
T =] [ B | I [SP7 |(86.117-17675)Q |Q=0.315 | 2.4GHz
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Example:

N

~ An antenna has an impedance of (10-j35) Q at 450 MHz. What impedance do you see, if you
connect the antenna with a coaxial cable that has an electrical length of 2.8\ and an
attenuation of | dB/m?
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20 Line impedance
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Start Point 7 Q Frequency
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TP2 |(82.893 +]66.229) 2 |Q=0.799 | 500 OMHz v OK] |f‘< Cﬂﬂw'] [? He'p]
SP1 |(82.893 +]66.229) (2 | Q=0.799 | 450.0MHz
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“ Export datapoints or circle data to an ASClI-file for post-processing in spreadsheets or math
~ software. Delimiter format: None, semicolon or comma.

> Select “Export” in menu “File”.

e .
Mew Ctrl+M Data file examples:
. Export datpoints

Dpen Project S Start DP  Point R[Ohm] X[Ohm] Q Frequency[Hz]

Save Project Cirl+S true; 1; 20.000; -12.000; 0.600; 450000000.000

S Pt A false; 2; 20.000; 12.033; 0.602; 450000000.000
false; 3; 27.180; 1.281; 0.047; 450000000.000

Save Netlist false; 4; 27.180; 16.280; 0.599; 450000000.000

Gt false; 5; 36.855; 1.679; 0.046; 450000000.000
false; 6; 36.855; 21.754;0.590; 450000000.000

Prink false; 7, 49.695; 0.006; 0.000; 450000000.000

EN Export circles

Recent Files G1;input plane const. gain circle;12.94;12.94;0.12;-149.00;0.11;59.40;3.76;78.90;0.41;-54.50;2.0GHz;
G2;input plane const. gain circle;12.50;12.94;0.12;-149.00;0.11;59.40;3.76;78.90;0.41;-54.50;2.0GHz;

Exit G3;input plane const. gain circle;12.00;12.94;0.12;-149.00;0.11;59.40;3.76;78.90;0.41;-54.50;2.0GHz;
N1;3.60;3.60;0.42;39.10;0.98;2.0GHz;
N2;3.70;3.60;0.42;39.10;0.98;2.0GHz;
N3;3.80;3.60;0.42;39.10;0.98;2.0GHz;
N4:3.90;3.60;0.42;39.10;0.98;2.0GHz;
N5;4.00;3.60;0.42;39.10;0.98;2.0GHz;
S1;Input plane stability circle;stable outside;1.17;0.12;-149.00;0.11;59.40;3.76;78.90;0.41;-54.50;2.0GHz;
S2;0utput plane stability circle;stable outside;1.17;0.12;-149.00;0.11;59.40;3.76;78.90;0.41;-54.50;2.0GHz;
Circles FalF= =
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values see window
“Circles”
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:GZ: input plane const. gain circle Vp=12.50dB ;Gmax=12.94dB ;511=0.12 <-149.00%; 512=0.11 < 59.40%; 521=3.76 < 78.90%; 522=0.41 < -54.50°; 2.0GHz
| G3: input plane const. gain circle Vp=12.00dB :Gmax=12.94dB ;511=0.12 <-149.00%; 512=0.11 < 59.40"; 521=3.76 < 78.90"; 522=0.41 < -54.50"; 2.0GHz

51: Input plane stability circle; stable inside; K=1.17; 511=0.12 <-149.00%, 512=0.11 < 59.40%; 521=3.76 < 78.90°; 522=0.41 <-54.50°; 2.0GHz
52: Qutput plane stability circle; stable outside; K=1.17; 511=0.12 < -149.00"; 512=0.11 < 59.40"; 521=3.76 < 78.90"; 522-0.41 < 54 50", 2.0GHz

| N1: Constant 3.60dB neise figure circle; NFmin =
| N2: Constant 3.70dB noise figure circle; NFmin =
N3: Constant 3.80dB noise figure circle; NFmin =

N4: Constant 3.90dB noise figure cincle; NFmin =

| N5: Constant 4.00dB neise figure circle; NFmin =

3,60dB; I_NFin =
3.60dB; T_NFmin =
3 60dB: I_NFrin =
3.60dB; I _NFmin =
3.60dB: I_NFin =

0.42 <39.10; rnoise = 0.98,2.0GHz
042 <38.10;noise = 0.96:2.0GH:
0.42 <39.10; rnoise = 0.98,2.0GHz
0.42 < 39.10: Fnoise = 0.98:2.0GHz
0.42 <39.10; rnoise = 0.98,2.0GHz




S-Plot
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New Gain and Return Loss graphs

Smith V3,10 . A . - _— . R | O e

File Edit Mode FEdras Ewport Window Help

; s 1 Pt o cir
(A 29 C B g 2 O 5 s
si1 512 = |[E | = | | D:AMyDocuments\_Aktuel\Smith Test\BFG33G.52P = &) =
| Filename:  BFG33G.52P Version: 20
1 Phips part #: BFG 33 Date: Jui 1830
| Bias condtion: Voe=5V, le=10mA
1IN LINE PINNING: same deta as wih cross emiter pinning
# MHZ S MA R 50
IFreq  S11 521 512 522 IGUMdB]
40 828 48 13346 1721 005 838 %64 46| 330
100 82 113 12673 1645 02 793 s41 115 | 361
200 752 235 12218 1515 2 720 867 213 | 314
300 677 347 11599 1411 01 672 784 284 | 281
40 536 456 10955 1321 037 638 714 336 | 2538
L) R4 RRJ in1sn 1248 n? 58] RRA 77 | naq
i b
03 06 09 12 Gain table (=5 R
Frequency [MHz]  MAG [dE] MSG [dE] KL Mue [] 512 [dB]
40.000 = 38284 0.250 0483 46021
100.000 — 30237 0241 0359 -38.416
200.000 - 27445 0354 0441 33152
300.000 = 25731 0457 0515 30173
400.000 — 24714 0555 0587 28636
500.000 - 23730 0637 0848 27331
700.000 |— |2218 {0781 0756 | 25514 ||=
sz sz Gain graph o (& =
Diagram
Gaingraph
3 2 — MAG
15 — MSG
—E__ ——— —ik
i -
B 15 Kl L
= — 05
5 =
0O00ED  120E3  240E3  360E3  480E3  6.00E3
IMHz]
03 06 08 12 Return Loss graph ===
Diagram
Return loss graph
0 — Retun Loss S11
= — Return Loss 522
u_—] E—
e -
15
0.00E0  1.20E3  240E3  3.60E3  480E3  6.00E3
1IMI 2]
<[ n ] 3




O

graphs.

 The selected line in window “Gain table” highlights the corresponding datapoint in all

Gain table

Frequency [MHz] MAG[B]  MSGdB] KN
40.000 s 34264 0250
100.000 S 0237 0.241
200.000 — 27.446 0.354
300.000 DD 25731 0.457
400.000 a 24714 0555
500.000 e 5730 0637
&00.000 0.712

1000.000 —

1200.000 18.082 ey 1.022
1400.000 16.521 —_— 1057
1600.000 15.228 o 1.085
1800.000 14.085 = 1122
2000.000 12.943 s 1.166
2200.000 12.045 = 1.199
2400.000 11267 —_ 1227
2600.000 10.588 — 1.239
2800.000 10.152 [ 1.230
3000.000 9.547 S 1.246
3250.000 8.882 e 1.263
3500.000 8215 — 1291
3750.000 7.790 o 1.299
4000.000 7.189 — 1313
4250.000 6911 —_ 1.302




Diagram

o New Gain and Return Loss graphs with linear or logarithmic frequency axis and
cursor readout:

Frequency [MHz]

MAG [dB]

40.000

100.000

200.000

| |300.000

400.000

500.000

=

L1
%

-15 7
20
4.00E1 4.00E2 4.00E3
f[MHz]
Cursor position

RLS1 -696 | RLS22 -436 |

Logarithmic
Linear
= 2
(| Show marker info _ :gg
EY \ =l
15 G
—
S~ | _——
=" 1
[dB] ) Kul
15 /’
10 7 a5
17 ]
EEs
0 0
0.00E0 1.20E3 240E3 3.60E3 4.80E3 6.00E3
f[MHz]
MAG - | MSG 2299 | K 071 | p 0.70
| Diagram
Logarithmic
Linear
————————————— — Return Loss 511
Show marker info — Return Loss 522

Frequency [MHz]

MAG [dB]

40.000

100.000




ranNnco
CCIIoC,

nnm \/
L W

m\/ary
11INJ VI

I cinn and C ANt
| - DINWVIT AlIU UVl IL
L C

- The unlicensed Demoversion allows 5 elements and 5 datapoints only. Save
project and save netlist are disabled.

If you are interested in a licensed version with full capabilities send an e-mail to

or

Commercial licenses are priced to US$ 100
Licenses for universities, students and Ham’s with callsign are priced to US$ 70

Demoversion and additional documents related to the Smith-Chart can be downloaded at

Bern University of Applied Sciences
Engineering and Information Technology
Electrical- and Communication Technology
Jlcoweg |

CH-3400 Burgdorf

Switzerland



