ADS Fundamentals - 2001

LAB 8: Circuit Envelope Simulation

Overview - This chapter shows the basics of Circuit Envelope to measure
time and frequency of an output signal when the input is a pulsed or
modulated source such as GSM, CDMA, etc.

OBJECTIVES

? Set up Circuit Envelope simulations using a behavioral amp
? Use various start and stop times for the simulation.

? Add and test for distortion.

? Use demodulation components and equations.

? Simulate the 1900 MHz amp with a GSM signal and Envelope.
? Plot carrier and baseband data.

N

Operate on CE data in the frequency and time domain

Agilent Technologies
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Lab 8: Circuit Envelope Simulation

PROCEDURE

1. Set up a PtRF source and behavioral amp.

a.

C.

Create a new schematic and name it: ckt_env_basic. You are
still in the amp_1900 project. This amplifier circuit will be
used to cover the basics of envelope simulation. Build the
circuit shown here using the following steps:

Insert a behavioral amplifier (Amplifier) from the System-Amps
& Mixers palette. Set the S-parameters as shown where S21 is
10dB of gain with 0 phase (dB and phase are separated by a
comma). S11 and S22 are -50 (dB return loss), and 0 phase.
Finally, S12 can remain set to O to indicate no reverse leakage.
Be sure to use dbpolar for S21, S11, and S22 as shown here.

Vin I\ Vout
7 ' YA YAV ey

PORT1
L/ Num=1

= Z=50 Ohm
— P=dbmtow(0) S11=dbpolar{-50,0)
Freq=900 MHz S22=dbpolar(-50,0)
OffRatio=0 s

dbpolar{10,0)

SET THE S-params to
dbpolar as shown
here, except for S12.

Delay=0 nsec
Rise=5 nsec
Fall=10 nsec
Width=30 nsec
Period=100 nsec

Insert a pulsed RF source (Sources-Modulated) and set it to O
dBm at 900 MHz. Also, edit the following settings and be sure
to check the display box for each setting: Off Ratio = 0, Delay=
0 ns, Rise time=5 ns, Fall time = 10 ns, Pulse Width = 30 ns, and

the period is 100 ns.

Insert a 50 ohm resistor, node names, grounds, and wire as
needed.
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Lab 8: Circuit Envelope Simulation

2. Set up the Envelope Simulation controller.

a. Set the frequency to 900 MHz and Order=1. ﬁ ENVELOPE
Later on, you will add distortion and increase

the order.
.. ; Erm
b. Set stop =50 ns. This is enough time to see the Freq[1]=900 MHz
entire pulse width, including the rise, fall, and Order[1]=1
delay.

Stop=50 nsec

i : . Step=1
c. Set the step =1 ns. This means the signal will be epelnsee

sampled every 1 ns resulting in 51 points of time sampled data.

3. Simulate and plot the time domain

response. Circuit Envelope Simulation Data:6
“f'ou are adding data from a Circuit Envelope simulation to a rectangular plat.

a. S i mu I ate an d Watch the Status How would pou like to handle this data?

Wi n dOW Yo u Wi I I see each ti me " Spectim of the carier in dB [Kaiser windawing)

Step Cal CU Iated u nti I the fi n al (“ .Spect.rum of the c:.am.er in d?m [Kalse.r \:\llndowmg]

result of 50 ns. After the data c Prastn

d i Sp I ay Opens ’ p I Ot Vi n and VOUt "~ Baseband signal in the time domain

Iin a rectangular plot as the N

Magnitude of the Carrier in the

time domain. Lrca |

b. Also, add a third trace of Vout by selecting it and using the
Advanced button to edit the expression as: ts (Vout) which
gives the composite waveform. The index [1] in the other two
mag traces gives you the magnitude of the 900 MHz carrier.

Advanced Trace Entry:0

Enter any expression:

Advanced... [tslvout]]
Mate: If you plot complex data on a rectangular plot, the magnitude of the data will be plotted.

l}é Functionz Help Wariable Infa... |

Cancel

c. Put two markers on the plot to verify the rise time of 5 ns.

m2
10 ¥
'y m
time=0.0000 sec
—_ 03 mag(Vout[1]}=0.000
::}_ i I
553 on
52 2
gEc& time=5 000nsec
03 maag(vout[1])=1.000
8-4 DI 10 20 30 4|u 50

time, nsec



d.

mag oLt

Lab 8: Circuit Envelope Simulation

In a separate plot, insert mag of Vout again, and edit the trace
to remove the indexing: mag (Vout). Also, edit the Plot Options,
and turn off X-axis Auto Scale: set X-axis from 600 to 1200 MHz
as shown here to center the trace. Notice that without the index
value, you get the magnitude of the fundamental (900 MHz) in
the frequency domain. The increasing arrows represent the
increasing magnitude of the pulse carrier as it rises during the

1.0

4 m3 .
08— freq=900.0MHz Select Ais
. time=41.00000nsec I
06| 3 Imag(out)=0.500 ¥ Ais
1 I Right " Az
0.4 md Bothom = A
i freq=900 OMHz
02 time=43.00000nsec

oo

. magvout)=0 127
]

I I | f
06 or 045 048 1.0

freq, GHz
time (5 ns).

1.1 12

iz Label

| bore...
[ Auto Scale

Felir b &b Step

6=t [1.269 [1e8 %

Next, insert a List. When the dialog box appears, use the
Advanced button and edit the expression to be: what (Vout).
Click OK and you will see what dependencies there are for Vout.
The purpose of this is to again use the what function and to
show that both time and frequency exist in the circuit envelope
data. There are 51 time points of the two frequencies: 0 (dc)
and 900 MHz. The Matrix Size refers to the 1x1 matrix (ADS
calls it scalar) and the data is complex (mag and phase of the

900 MHZ).

Set the time step to 10 ns and simulate. Now, watch what
happens to your plot when you under-sample the envelope.

With the time step greater than the rise-time, you still get the
carrier but not the correct envelope. On the plot, the X-axis has

increased and the markers are on the first two

time points: 0 and10 nsec.

mi m2
tirme=0.0000 sec time=10.00nsec
mag(*out[1])=0.000 mag(%out[1])=1.000
m2
1.0 h 4 —
] A ‘.-"h
J A M
o onsd A ]T
o= ] I I
S55 oo W '
=53
#EE 0.5
1.0 T Tt [ [
n] 10 20 30 40

fime, nsec

wihati V' out)

Dependency : [time fred)
Mum. Points : [51, 2 ]
Matrix Size | scalar
Type C Complex
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Lab 8: Circuit Envelope Simulation

4. Add distortion to the behavioral amplifier.

8-¢

maglviout[1])

ts{%out), ¥
mag(Vout[1])

a. Edit the Amplifier by setting: Gain

Compression Power = 5 (dBm is the default) vout
and Gain Compression = 1 dB. These values
are only used to show how the settings work.

Be sure to display these settings. AP

$21=dbpolar(10,0)
S11=dbpolar(-50,0)

. Set the CE controller Order = 5 and keep the $22=dbpolar(-50,0)
time step at 10 ns. Also, set the source input $12=0.
power to 10 dBm: dbmtow (10). GainCompPower=5

GainComp=1 dB
Simulate and view the data. The time domain
plot will adjust if autoscale is on. On the frequency domain
plot, set the X-axis back to Auto Scale and place the markers as
shown, where strong odd harmonics result from the amplifier
distortion (summing out-of-phase). This results in the envelope
amplitude being smaller than the magnitude of the Vin or Vout
magnitude. Also, the envelope shape is not accurate because
the sampling rate is too coarse.

m m2 m3 mid ma
tirne=0.0000 sec time=10.00nsec freq=900.0MHz freg=2.700GHz freg=4 500GHz
mag{vout[1]}=0.000 maglvout[1])=0.804 time=10.00nsec  time=10.00nsec  time=10.00nsec
12 maglvout)=0.804 mag{Vout=0.245  maglvout)=0.127
' 10
| ma
0.2 ol Y |
== n.3|-|-1 ' 5 06 i
[y ,
=3 il | ” N =
g%, 0.z E 04| -
= ks
0.7 0.2 x
0.
1.2 ] TTTT ]b TTT Izb TTT |3!:| TTT |£a:l TTT I5|J 0.0 I:l.lﬁ 1.I|:| 1.I5 Z.IIJ 2.‘5 3.I|3 3.‘5 4.I|3 4.5
freq, GHz

time, nzec

d. Set the time step to 1 ns and Simulate again. After updating,

the plot shows the correct envelope. But Vin and Vout still
greater than the envelope magnitude, due to the compression.
To prove this, insert a List of Vout and Suppress Table Format.
Then scroll down to the 5 nanosecond data. Now, you can see
that the third harmonic is 180 degrees out-of-phase, making the
envelope smaller than the magnitude of the fundamental.

m1 m2

.5 _ time=0.0000 sec | time=3.000nsec freq Vout

) mag(Vout[1])=0.000] mag{Vout[1])=0.701 )

0 time=5 000nsec

R Y 0.0000 Hz 0.000/0.000
= { 900 OMHz 0.803/ 2 B24E-15
z 05 1.800GHz (.000 ¢ 0.000
= 1 [ 2700GHz 0.246 1 -180.000(]
S Do 3 B00GHZ 00007 0.000

o 4 500GHz 0.124 /-9 BSBE-15

1.0

T T T T T T T T T T T T T T T T
1} 10 20 a0 40 50

time, nsec



Lab 8: Circuit Envelope Simulation

5. Set up demodulators and a GSM source.

Note on GSM modulation: This is a phase modulation of the carrier
(typically 900 MHz) where the phase variation represents 1 or 0.

a. From the Sources-Modulated palette, insert the GSM source and
put a pin label (node name) at the B output as shown: bits_out.
It looks like a non-connected pin but it is OK. Also, set the
source FO=900 MHz and Power = dbmtow (10). Also, remove
the compression: GainCompPower = (blank).

b. Go to the System-Mod/Demod palette and insert two
demodulators: FM_DemodTuned as shown. Set the value of
Fnom on the two demodulators as shown: 900 MHz. Also, insert
label names at each output: fm_demod_in and fm_demod_out as
shown. These will be used to look at the demodulated GSM

Fid
Fi 3 ——
e ] fm_demod_out
1 frm_demad_in
DEMODZ
DEMOD1 Sensitivity=1 KHz
SeEnsitvity=1 kKHz From=900 MHz
Frnom=300 MHz Rout=50 Ohrmn
Rout=50 Ohm l\
N . NN
|/ Waut
F1
F=a0 Ohm
o AMP1
Bits_out 521=dbpolar(10,0)

511=dbpolar(-50,0)

= SRC2 =
a0 Mz gfgngpular(-ﬁﬂ,ﬂj
Power=dbrmtom 10} Gairw_Clﬁm Power=
Fout=50 Ohm : i

DataRate=270.833 KHz Gaincomp=1 dB

InitBits="001101010010"
signal (baseband).

Note on Demodulators - You could use phase-demodulators but
the FM demodulators are easier to use for this example. If you
design demodulators, you could use this type of setup to test your
circuits. In addition, refer to the Example directory for
modulator/demodulator simulation examples.
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Lab 8: Circuit Envelope Simulation

6. Set up the Envelope Simulation with variables.

a.

Insert a variable equation VAR and set up the stop and step
times for approximate 270 kHz modulation BW as shown. The
variable: t_stop is set to cover approximately 100 us. It is
convenient to use the BW value as the denominator but not
necessary. The sample rate t_step is 5 times the BW. Also, note
that the default ADS Envelope time units (seconds) does not

have to be specified.

‘ gﬁg ‘ ENVELOPE I

Envx1
Freq[1]=800 MHz
Order[1]=10
Stop=t_stop
Step=t_step

Var
Eqn

VAR2
t_stop=25/(270e3)
t step=1/(56*270e3)

7. Simulate and plot the results demodulated results.

a. Simulate with the dataset

8-8

name: ckt_env_demod.

Your previous plots are
not set up to display this
data so use a new dataset
name to keep the data in
separate plots but in the

same data display window.

So, plot the two FM nodes
as Baseband signal in the
time domain. These traces
will be the real part
indexed to [0]. The
demodulator only outputs
a signal at baseband
(similar to the dc
component). Notice they
are the same because
there is no distortion at
this time.

In a separate graph, plot
the real part of bits_out.
Except for some delay,

)}
[0

ckt_erv_demod. frm_demod_in

dernod. frn_demod_out]

real({ckt_enwv_i

reall;

real{ckt_erv_demod. bits_owt[0])

0.8

0.4

0.0

0.4

0.8 —

I1EI2EII35I4EIIﬁblﬁbl?{llS’JIQLIﬂ

time, uzec



Lab 8: Circuit Envelope Simulation

you should see the 001101010010 pattern.
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Lab 8: Circuit Envelope Simulation

8. Use a filter to simulate phase distortion.

a. On the amplifier, set the GainCompPower on the amplifier to 5
(this is 5 dBm at the amp output) and set the GainComp to 1 dB.

b. Be sure the GSM source power is set to 10 dBm.

c. Insert a Butterworth filter (Filters-Bandpass) between the
amplifier and the source and set it as shown. This will create
some distortion as only the narrower bandwidth passes to the
amplifier and the full signal goes to the first demodulator.

=

—~ Win Vaul

Apass=3 dB
BVWWstop=20 MHz
Astop=20 dB

F
BPF1
Frenter=200 MHz
B_&b' BWWpass=50 kHz
1 its_out

d. Change the t_step to 10 times the 270KHz BW as:
t step =1/ (10*270e3)

e. Change the t_stop numerator to 50 (200 us): t_stop = 50 / (270e3)
9. Simulate and plot input and output modulation.

Your plot should show the distortion and delay from the input to
the output similar to the one shown here.

Input: Output

frequenc frequency
mn2|||ﬂ+;¥\n \A /

180 —

100

ut{o])
[on

cki_eny_demod. fm_demod_out]
cki_eny_demod. frm_demod_in

real(
real(
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10. Simulate amp_1900 with a GSM source

Lab 8: Circuit Envelope Simulation

a. Open the previous schematic design (hb_2Tone) and save it

bits_out node on the GSM source.

with a new name: ckt_env_gsm.
b. Delete any previous simulation controllers, variables, etc. Then
modify the schematic by inserting: 1) an Envelope controller, 2)
a PtRF_GSM source, 3) VarEgn set as shown here. The
simulation components and variables are similar to the last
Envelope simulation setup so you could use the Edit >
Copy/Paste commands in schematic. Also, be sure to label the
WG
%5 | enveLoPE I Ve
YART 1__1_
@ HF_pWr:-4D Enw1 =Ty R
RF_freq=1300 MHz Frea=RF fre T SRC1
t stop=200 us Drd[;[r[!l =5 g R=530 Ohm Vilns 5y
t_step=1/(5*270.833 KHD)  gyont otop
Step=t_step DiZ_FeedZ —
RE F =120 nH =
=T F=56 kOhm R=
FO=RF_freq { - L_match_out
Power=dbrmtow(RF _pr) 3?1—[?":';“2 lﬁz_?{':;lh?n"'
Rout=50 Ohrn DC_Feed e a - vout
DataRate=270.833 kHz L=120 nH o —) -
InitBits="001101010010" R= >
Win VB
=YY | a1 Term2
J_ I\A beta=160 Murm=2
pits_out  TorAenn DC_Block] Z=50 Ohm =1~
- L=18.3 nH Coih o . 1
g R=12 Ohm =1oR = C_match_out =
C=022pF L
C_match_in -
= C=0.35 pF

NOTE on CE setup values: In this simulation, t_stop of 200 us (twice as long

as the previous simulation) will give you better spectral resolution. The
t_step is set using an exact multiple for the BW (270.833 KHz). Generally,
this is not necessary but it can be done if you want more exact frequency

calculation for phase. Also, the default start time for CE is always zero

seconds and it is not recommended to change it. However, if you want to

see this, use the Display tab setting and turn on Start.
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Lab 8: Circuit Envelope Simulation

c. Check your setup and then Simulate and watch the status
window.
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Lab 8: Circuit Envelope Simulation

11. Plot the GSM data and spectrum.

a. In the data display, insert a

. Table F t

list of Vout and use the Plot =HiE ama

OptiOﬂS to set the format for T able farmat iz available and uzed by default for
Engineering and select the liztz with 2 independent and 1 dependent race only.
Transpose Data feature as ™ Suppress Table Format

shown here. Now, you can see

that CE calculates each tone
specified at each time step.
Scroll to the end and you will see that the last point is at the
end of the t_stop time.

[v Transpose Data [recommended for Envelope dataf l%

. . Wout
t
| fme Treq=0.0000 Hz Treq=TO00GHZ Treq=3 BOUGHZ Treq=5 TOUGHZ Treq=7 BOUGHZ

o7 Zuzec Jp : S R B mi- 3 sy - 4 SNt 5
197 Busec | 5.650p 00000 150.4my-176.2%  1.019m 7 -1349 W 19500 f-79.64 8G62.5n f 7053 W

198 Gusec | 25.44p 00000 480.4m /-152.2%  1.019m J-98.95 W 19.509u 72572 vV SE2.5n f 1.2348 W
199 . duzec 4 Agp 1800y 120.4m /1402 W 1.019m S-E2.02 W 19.5090 728,19 W SE2.5n f 73.24 W
Scroll 200 fusec | 45.14p FO0000 Y 420.4m /-1224W  1.019m f-27 294 W 19590 r 8185 BEZ2.5n s 14480

freq=0. 500G H=z

sn s - :
51.96n f-66.81 %
51.94n f 23.05
51.94n f 112890
5187ns-157 6 .

b. Plot the Vout data as: Spectrum of the carrier in dBm with a
Kaiser window. Then insert two markers across the GSM
bandwidth (about 270 kHz) to measure the BW. This is the
output spectrum around the fundamental frequency (0 Hz on
the plot). The window helps ensure that the first and last time
data points equal zero. This improves the dynamic range of the
computed spectrum. Also, with windowing, the noise floor is

NOTE on trace: Set trace options to
| inkpAr

0
|

%ﬁ -20__ m-1
= ] freg=-132 dkHz
= a0 dEmifs(Vout[1].,..."Kaiser"))=-36 447
: 0] m2
= | freq=132 4kHz
g 80 dBmifs{Vout[1],,..."Kaiser"=-38 827
E’ -mu__
% i

120 T I T T T T T T T I T T T T T

-g00  -B00 -400  -200 u] 200 400 GO0 800
freq, kHz
lowered.

Note on CE for mixers - The Kaiser window is used by default for spectral

data using the dialog. It assumes that the carrier is index value [1].
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Lab 8: Circuit Envelope Simulation

However, for a mixer, you may need to edit the trace and replace [1] with
the correct index value from the Mix table
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Lab 8: Circuit Envelope Simulation

c. On the Vout plot, insert Vin (same data format type) and use
markers to verify that the gain is very high (about 35 dB)
which corresponds to previous simulations - this is true

because the model is ideal.

]

] s '
== m1
tE freq=-2 498kHz
§§ o] dBmifs(Vin[1]...,"Kaiser"))=-53.385
=T 1 m2
N froq=-2 498kHz .
=5 g dBmifs(vout[1],,,,,"Kaiser"))=-18 047
=5 1
g:@’ -100 —
§§ —120—_
AT 7T T T
-500  -B00 -400 200 1] 200 400 E00 00
freq, KHz
d. Insert two more plots: a polar plot of Vout[1] at all time points
and a rectangular plot of Vout magnitude in the time domain as
shown here. As you can see, the magnitude on both plots shows
little variation in amplitude. For GSM, this means that the
amplifier is adding little or no distortion to the baseband
: 4-"""4_‘_‘\
m
1 ftime=1898E-4sec 0180585
Vout[1]=0.180 / 1458.371 ——
—_ g 0.130375
E -020f-05 -040 -0.05 000 005 010 0015 J0.20 % 0180370
= 0180365
B 0t ey D s W N O
0O 20 40 60 80 00 120 140 160 130 200 220
time, usec
time {0.0000 secto 200 1usec)
because GSM is a phase modulation.
e. Insert another two plots: a plot of Vout phase to see the phase

variation during 200 us. Notice the phase plot Y-axis is +/- 180
from zero (similar to network analyzer). Also, insert a plot of
the bits_out data. These are the raw bits from the source. In
the next step, you will operate on this data to see the

relationship between them.

00

00,

0

phasedout[1])

-1o0

200

|
1]

n

T
40

T
1]

L e I . BN B
80 100 1200 140 160 1200 200 220

tirne, usec

real{bits_out|u])
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Lab 8: Circuit Envelope Simulation

f. Write an equation to demodulate the data. In the equation
shown, the unwrap function will remove the +/- 180 transition
format from the absolute phase and the diff function will
differentiate unwrapped slope. Then, dividing by 360 will give
the value in Hz - this is essentially the demodulated output.

(=221 baseband=diff ( unwrap ( phase (Vout[1]) )/360)

m2
After about 20 1.0E5 indep(m2)=38.03u
us of delay in ] m2 |plot_vs(baseband, indep(baseband))=64.67k
the source, the 5.0E4 ]
marker shows : 1
about 65 kHz g 0.0
deviation from a ]
the carrier at T e
38 micro ]
seconds = X dees1 | L]
axis.

oooooo
Zooooo
FO000°0
500000
200000
oLoooo
2loooo
Floooo
glo00°0
aLo00°0
0zoooo

indep(baseband)
Plot the equation as shown here.

g. Onto the baseband plot, add a trace of the bits_out in the time
domain. It will be near zero until you edit the trace. Then go
to the Plot Axes tab and select Right Y-axis for this trace.

h. Next, in Plot Options, remove autoscale and reset the right Y-
axis from -1.25 to 1.25. Finally, shift the time + 10us as shown
by adding it directly to the axis label using the cursor type in:
+10u and enter. The shift is the delay through the amplifier.
Now, you have a comparison of input to output baseband
integrity.

Compare GSM results:
Unwrapped and

differentiated phase 1065 125

data results are the . TN — 1

same as using 5.084 q q q r L 075
E ! L0.25

FM_DemodTuned

demodulator 00

bhaseband

—-0.25

([ohino suoiiesy

-5.0E4 ]

I L
[
o

—-0.73

=l
=

-1.0E3 T T T T T T T T -1.25

910000 —
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900000 —
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Lab 8: Circuit Envelope Simulation

NOTE: You can draw the possible

states of any baseband signal (four
lines) and label possible states (00, g
01, 10, 11) with text as shown,
directly on the plot. )

,._
]
]

1 9
L

b0 O
LoD

iI. Save all your work now T
and also if you do the g
optional exercise.

OO0 o
000 01—
sooooD— |
> D000 D—
T
BLOOO 0= |
CECO0 D —
EE0OOD

L

hire +16u

12. OPTIONAL - Channel power calculations

a. Create a new page in the data, Page > i New Page:2

Pleasze enter a name for the page

[[nlyo™ sy hiead

New Page, and name it as shown here.

[harinel_pwar

L% Cancel

b. Write two equations to calculate the
power in the spectrum using the ADS channel_power function.
The first equation, limits, defines the modulation bandwidth.
The second equation, channel_pwr, uses the ADS
channel_power_vr function where vr means that it uses voltage
instead of current in the calculation. Vout[1] is the 1900MHz
tone in the equation. Also, 50 is the system impedance, the
“Kaiser” argument is a window that lowers the noise floor, and
+30 converts the final value into dBm (where 0 dBm = 0.001W).

@y imits = {-(270KHz / 2), (270KHz /2)}

mchannel_pwrﬂ 0*log{channel_power_vr(\out[1],50, limits,"Kaiser"))+30

c. List the channel_pwr equation and you now have the power in
the GSM signal bandwidth. This calculation can be applied to
many other modulation
schemes using Circuit
Envelope. channel_pwr

-4 BAE

Channel power for amp_1900 for a GSM sign...
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Lab 8: Circuit Envelope Simulation

EXTRA EXERCISES:

1. Sweep RF power in the schematic and watch the change in the output.

2. Use the FM demodulator on the output and re-run the simulations.
Compare the bits in and the bits out for the amp_1900.

3. Go to the example file: examples\Tutorial\ModSources_prj\Pi4DQPSK and

copy the source and data display into your directory and try that source
on the amplifier, using the data display as a reference to guide you.
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Lab 8: Circuit Envelope Simulation

THIS PAGE IS LEFT INTENTIONALLY BLANK.
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Sy it 55 (www.edatop.com) H1 £ 44 5K H 0T 26— 2 SR TREIN AR AL, BU) &1 T
B S REBIHER AA TR BATT 2006 F145 59 10% EDA W (www.mweda.com), I
TR AT ] A 5 R R DO AR R B Btk N A B ittt e Dt th 22 BB i P LA S R e et 48 i
FURAEA ADS . HFSS STV SRR, %% v JFea 5 AIRIB R skt . s
TN AL SRR T 2 AT B4, FEBEOT 4 TR T 2k E R Ty 2% i Af o i i
WS B ENEEEZRKEANMA AR, DG TR AR Aol 42—
THEZREEHX A,

Syt BRI FE S http://www.edatop.com/peixun/rfe/129.html

i3 SHn T2 ar AR IIRIZ RS

95 > 2N EHRIE T A M IEAE BRI TRRE . S0 I B vk 15 VI EREE AT A

6 s alse 5 L BT S IR = A 3% 30 I TRLEERYIRRRN 3 A 30b . v

- B1G0 B AT 2 TS TR S 3 A 4 0 Sl 0 A

Sl g BORBHED. A, R R SE A SR — A A
T T AT TR

BRI http://www.edatop.com/peixun/rfe/110.html

ADS # S_l i%i}” i%*iﬁ% ‘ * MIIMIT-:M"I:D!.I -

BB EN R, AU ADS HIl#RE, L5 10 7] ADS

ADSIEIIEERES
PR BREER AT 2 4F ADS i HI 250 F T Bl SR A0 5 T A R | ®e®. smarcsustinn

MR @R

SV EIR T KU, JF2 4Gt sesl, MR AR A

J— s

S YHE T ADS FETGRSN AR R T JEAE RGBT AL L ST
TR A A o BELE RS AE S O I B) A 22 2 A6 ADS, SRR TH S A% : g
AREESy, HADS FUIER I BISERRER TAET 25, i ADS ik &5, . . | memEl e

WRAERIHE:  http://www.edatop.com/peixun/ads/13.html

HFSS 3 =R 2 ELE

DN RS T A AN HFSS BN, RICA H WA, B
e L b G HESS ISR, T W T, S TIRA ST HESS
WS KR S AT TR . WSS, AR 3 A

HESS S E L GV, BT RES 2 i BB BT R, R TK) HFSS
5 2 AR RA N -
BRAEMAE: http://www.edatop.com/peixun/hfss/11.html

FU i —

s

LS




TR . RE Bt N4 R
W4l http://www.edatop.com

CST 3 iHiligre &L P 2e
B CSTiSmitilmess
ZR IS 5 R E S 1 EDA WALFIHEH, AT, R%. iR

VI CST ol TAE RSN BRIEER:, i RIEH AR+ & & 5 &%
W, UL, WLV ERITAG, A1 R GuH S 2] CST Tl TAEM
I L) e S LA A . RGBT S5 AU ) B vt N ] o HLIW Sz,
T EAE X 3 A H St 2 B RE -

PREEM L. http://www.edatop.com/peixun/cst/24.html

| ,;' o HFSS X%i&itiEilligfe £
Ansys AFSS
REAER TN gl g 6 IWBIIELR LRI, RIS, AR,

f Qf’?‘ﬁﬁ HS A SR SE PR R PR 45 &, AT R AR T HFSS K&K
- E‘-; SRR, REARESE. BER HESS K4 ¥ it iife, T LL#sBEm
ey di 2 ) MR ] HFSS Bt Rg, 1ERE Wi A F -

AL http://www.edatop.com/peixun/hfss/122.html

-

13.56MHz NFC/RFID 4B X %&i&it1ZEEEE 22

RS A [T VIRRE, 5K 13.56MHz 25 AR 2k ¥ 1 5 B 07
FLTF SRS &, AT RS A T 13.56MHz 452 8 A 26 () TAE J5
B VE Wik L AT ] HESS Fil CST 1) B4 4k B R 26 (1 LAk - E

B, RIS T 13.56MHz 288 K 26 UL IC Ha % (1) e vk A ke Jd o
ZEURRM ), v LA B P & 5] H 48 13.56MHz £k el R £k & JLIT
T R P B L B AR -

PEREW Y. http://www.edatop.com/peixun/antenna/116.html

L8 RS ST

HANBIRIEM TS
¥ AL T 2004 4, 10 ZEFEE AR,
X —HEU LT TR A R & Wt TREM A%, 8 T ATt A A 2k

X LI FE IS PR TR, 495 Chr TRE, EW. SEH. 5%

BRARFAD:
X SR EHIE M http://www.edatop.com

% ki EDA M:  http://www.mweda.com

X CETVES)E: http://shop36920890.taobao.com




