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Abstract
There is one EMC design rule that the ground plane on the same plane as signal traces must
be connected to the ground through vias and the distance between adjacent vias should not be
longer than 1/20 the wavelength of the highest frequency of concern to prevent EMI problem
caused by signal coupling. On the other.hand; signal quality will be reduced while a lot of
signal energy are taken away when the signal frequency is the same as the resonant frequency
of PCB structure, and this lost energy will radiate into the air and cause more serious EMI

problem.

The conductor-backed coplanar waveguide (CBCPW) structure was used to discuss this
issue, CBCPW could excite TEM wave in the parallel-plate waveguide formed by the upper
and lower ground planes and induce coupling noise and cross-talk. To analyze this problem,
we do the simulation and use real PCB to measure EMI noise. We find that when the vias
were added sequentially, more and more electric field and surface current density in the
dielectric layer will be confined between signal trace and via and improve the S21curve and

the resonant frequency will be higher, and the insertion loss will be lower.

By the way, we found the emission energy of resonant frequency was larger about 4-8dB
than the frequency of non-resonant, the biggest up to 20dB. With via adding, it can improve
5-10dB emission noise at the same frequency. Finally, we found that if the via distance is less
than 1/5-1/10 effective wavelength of the highest frequency, it can reduce 5-10dB emission

noise, that can save the space for layout and block/area of inner layer.
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anechoic chamber) kX BB a & - Bl 4.2 4 4.2 S A PR HFET K
PR A FHEG APFE AR - BATE L FR4 T
B 30 A 1 eIl 2 R ERBEELS L Z B R 73RS case RIF
T IR A A L JRAE & BMI B i o
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B4 4 FEE2FETeAETILE

G 3t d R JEH

BEk= 21mm % 2/15 % 1/3

4.2 Fer pEHREp SO K B TR A
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B 4.7 9%- PCB* &

]

Bl 4.6 F5%- PCBr

1z 2 S11 & S21 %% % - 2 S11
Port 2 ¥ t 5 50 ®ui# eh¥

Bl 4.8 5 FXKE R
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4.9 5F%-2S11 & 821 8% > Apvud S21d RFHFR A
7% 1.4GHz ~ 2. T1GHz ~ 3. 46GHz ~ 4. 26GHz £ 5. 21GHz 7 ‘* &P & e
e BAEAL ) FHdrd 4.3 A e R BT LI EM AT 2 VA4 R
PV RS AR RSP E IR T o et B A e k2 et
L3 E TG (coplane) 2 A PR TH BT TS Bl KRB 2

B R gR i B AR SEG R A2 o

w

File “iew Channel Sweep Calibration Trace Scale Marker System Window  Help

Marker: 1ot 3 Marker 5 [ 52108500000 GHz (=] Maker1 | Maker2 | | Maker3 | 0|

400 [HERER ;| 14306F0 GHz -$0.032 B
10.00dES 2: | 2715650 GHz -P6.362 dB
230.0dE Loghd| (200 I J3ESERI GHz  ¥5E/5 dB

4: 4 260860 GHz -F.O070 dE
10,0046/ 0.00 C ConeEn CH Eat-Tate i 1
=00dE Loghd 1: 1430850 gH= -[1. 7381 4B

oo [T . A2 | 2715850 G 7704 dB

. TW3W‘N 45} 3 4656k Giﬁl; 0114 dB

4o M N [v, 4 STRPRRD GH="y 84051 4B

SO TV YA Y I 0l Vit
L6 00 ﬁl.’t il
g \ IR
L300 4
: ] §

L1000 i

L12.00

H14.00

L1600

Ch1: Start ‘IDDDDD B — V/ ~ Stop 6.00000 GHz
- - —

4 I Ref I Frequency [kHz] I Res& ‘m I

1 1430 55 -1.7381dB

z 271565 2.7704dB

3 3465 65 £.0114dB

4 4260 65 9.4051dB

5 521065 3.1465 dB

Status CH1: 521 Mo Car LCL

Bl 4.9 §%- S11 2 S21 & REF

#2 % (Freq) Insertion Loss
1. 4GHz 1.74 dB
2. T1GHz 2.77 dB
3. 48GHz 8.01 dB
4. 26GHz 9.4 dB
5. 21GHz 9.1 dB
% 4.3 F%k- 2.5~ 4
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B 432 T IR S AR g B PR T % 25, 2GHz

o~ 4L i 9dB o § A fraﬁ,;f] ~ 2B B k|4 & 5. 2GHz B > EE X

4 9dB FlE 4ma 42 i £ 0 2 F WA g A EMI R ALY HAR ST 2 R
?](eye diagram) } & 0§, 48 o

4.3.3 #%= —+ # 53 2 CBCPW

B 4.10 %= PCB Bl4.11 §%= PCBF~ &

B 4.10 - B 4. 11 2 9% -PCBH¥ELT F 6 B » & % i ELAA 3
m ¢ {5 ch Ground-plane b 4r b p 53t o AP fr 4 1] & - $RiE* N5230A
P A A7 Gk BT E Rl S21 & S -

Bl4.12 538 - 2 S 58Sl & S21» A PF FRERESF L
1.425GHz ~ 3. 855GHz ~ 4. 49GHz ¥ 5. 425GHz > #& » 3f'4¢ » %] 5 -0. 49dB
-2.68dB ~ -2.37dB £2-5.12dB > w33t & 4. 4o d >0 AP w P {8 23

/4

FEI KBAMEERIARHESE > DB TR ]
% % a‘g‘?zbmé\:)\’}%‘zr{i CRAE F e S21 FE 4R AS 0 T B S B A
ik A AR o
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File ‘iew Channel Sweep Calibration Trace Scale  Marker Spztemn window  Help

Marker 1 of 3 Marker 4 | 64360000000 GHz (5] Marker1 | Marker2 | Maker3 | - 0F |

: 1425000 GH=  -p4 642 4B
3860000 GH= 12040 4B
EIG L=l LN C] § ER | e |
5425000 GH=  -p.7EOS 4B
1425000 GHe oldosas de

3.855000 GH= | -pES40 4B

L2 00 ! - /‘—:Jt\ 51320?342 %ﬁaﬁggjg\
1, \ﬂ/@f\!ﬂ Gﬂ\ﬂ

o T A T .
il i ”

4.00

|

10.004Ef
-50.0d6 Loghd

2.00

[ e B

b5.00 U {

F10.00 F

F12.00

11400

H16.00

Ch1: Stan 1.00000 GHz ~ ——— N Stop 600000 GHz
———— -
N T A T DN T
1 1425 10.49335 dE
2 jeisiy =2.E840 dB
3 4430 -2 3EE3 dBE
4 G435 S.1155dE
— ==

Status  CH1: B2 ||~ Lol

B 412 % %= S11 2 S21 & SR

#7 % (Freq) Insertion Loss
1. 425GHz 0.49 dB
3. 85HGHz 2.68 dB
4. 49GHz 2.37 dB
5. 43GHz .12 dB

£ 4.4 2% -2 4L
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Bl4.13 7%= PCB Bl4.14 7%= PCBF =

B4 13 - B 4. 14 5F%=PCBF2F R NPk 2477
P2 AL A BRFIOFBR FIGTEL Tmme B 4.15 5 7 5% =
orgplz. S21 22 S11 » A4y w 2 & Jed4p & 52, 06GHz ~ 2. 31GHz &7
4.98GHz: 3 » 4 4=~ w5 -1.33dB~-2. 18dB £ -2, 05dB> ¥ m 7|t 4 4.5
d”%ﬁ*wﬂwp%ﬁ—’??“’ﬁﬂﬁﬁ A F LB O
FENFAAPE T B - ] 150 5 5 3 ende o sk d K JRAE S 0 S21 48
AR FEAPERSS S IR -

oo
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File “iew Channel Sweep Calibration  Trace Scale  Marker  Swztem Window  Help

Marker. T of 3 Marker 3 [ 4.9800000000 GHz [5]  Marker1 | Maker2 | Maker3 | OH

400 HEEEH 1: 2055000 GH= -15.034 4B
10.00dBS 2: 2295000 GH= -i4.110 4B
000dE  Loghd) |2.00 t OO GH—— 353626

2 2.310000 GH= -P.1873 4B

0.0 - 4 9A000N GH= P N515 AR

[—re—

BN R s e W4 AW NN

I O Y R TV TATAY YA M R L
v SR |

2

B3

B

H6.00 i
H5.00
F10.00
H12.00
H14.00
H1E6.00
Ch1: Start 1.00000 GHz —— Stop B.00000 GHz
H I Ref I Frequency [kdHz] I Response I
1 2060 -1.3362 dB
2 210 21879 de
2 44920 20512 dB

staws _ CH1: BT g7 Jezrat | AL U\ \\» LCL

Bl 4.15 %= 811 2 S21 % RF

#7 % (Freq) Insertion Loss
2. 06GHz 1.33 dB
2. 31GHz 2.18 dB
4. 98GHz 2.05 dB

3 4.5 BBz 234 A
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#E'EF' F P REME PR

4.4.1 7ML TP Fe? i
EER LRI EMI € @ * #73) T 4 % % (anechoic chamber) » 1345 & F37

T2 2RI EMTRYDTRABEL A EAF 0 7 LT AR F (semi-anechoic

chamber) ~ > & ;4 % % (full-anechoic chamber) ~OTA & - X ¢ e i’f‘—"f:

72

ﬁuﬁ» rj”i“"']’lﬁt#”,ﬁ;ﬂ;@}"’*/ﬁw’*qfﬁ—‘/? Pé‘:Eﬁmrg}i°’Lﬂ./ﬁ~ E

aﬁaﬂﬂﬁ FIRElr R e 7 BT FRE G F WL BT RE
RVPHR I 2482420 f*» »FAMASTRAER 2T 4% 3

=%
e A A BT RRE R IFR L E MR 2

#% Free Space ;= » g = ‘-ﬂ,T - TR R G F BT READN

AR RS ER

5

ARG EMMOE R e 2 E AR
TERASE O R4 16 5 2T E N INE L o

= é“&*

|+
kil
&
L
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4.4.2 5% - 2 TR R

AP A FE LT 2SR T REMI R TR E R B 417
B RRRE T LB o AP RPEFT R - 2 S2] R RAE F EAp AR 2ty
WE o BFRIS TR AP > # O X4 5 ES257C LA 4 B A
SMA port 1 ¥ > R5L K2R ABFHF LRI AREFTH L E P A PEH
~ BRI fo $ - HMTE RS fn kROt R B S pimde & 4.6 ¢

Ant, Tower

EUT& b
Support Units

Turn Table

80cm

rn

Test Receiver

[4 3 4 ]
0 o

Bl 4. 17 EMIL B2 K % 7 & B

%% i E £ IRAE F HRITHE
L RAEZ fc HITHEF fn
(dBm) S21(dB) S21(dB)
3dBm 1. 4GHz -1.74 1. 57GHz -1.2
6dBm 3. 48GHz -8. 01 3. 65GHz -3.1
6dBm 4. 26GHz -9.4 4. 6GHz =0, 2
10dBm h. 21GHz -9.1 . 42GHz -3.8

4.6 F - g\~ T4
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Temperature (C): 25.0 Humidity (%): 70 Vertical

EN 300 328 RX

Polarity:

O

(MHz)
* This dafa is for evaluation purposes only. Ii cannot be used for EMC approvals unless it confains the approved signature

No. Freq. Emission Limit  Margin  No. Freq. Emission Limit  Margin
MHz dBm dBm dB MHz d8m dBm dB
F 1403.33 11.37 -47.00 35.73
2796.67 -58.88 -47.00 1188
4180.83 -69.41 -47.00 -27 41

B 4.18 Fc=1.4GHz > $&»> i £ 3dBm 2% & it fe3n [

Temperature (C): 25.0 Humidity (%):_70 Polarity:  Horizontal
Level (dBm) EN-300-328 RX
10— LV j
21—
|-
40
| —|
3{)—]
:]—w
8-
10—
| | | I | | | | | | I |
1 |5 2000 2500 350 400 450 3 55( BO0OC 6500
(MWMHz)
* This data is for evaluation purposes only. It cannot be used for EMC approvals unless it contains the approved signature *
No. Freq. Emission Limit Margin  No. Freq. Emission Limit Margin
MHz dBm dBm dB MHz dBm dBm dB
Bl 1403.33 -9.58 -47.00 3742
2 2796.67 -58.89 -47.00 -11.89

B 4.19 Fc=1.4GHz » 5 » 5c £ 3dBm 2 -k T & it f& 31 ]
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Temperature (C): 25.0 Humidity (%): 70 Polarity:  Vertical

Level (dBm) EN 300 328 RX

100 15000 AN TR0 e 1RO 100K 1500 RN ] SR A0 AR

(MHz)

* This data is for evaluation purposes only. It cannot be used for EMC approvals unless it contains the approved signature *

No. Freqg. Emission Limit Margin  No. Freq. Emission Limit Margin
MHz dBm dBm dB MHz dBm dBm dB
Fl 1 1568.33 -31.57 -&7.00 15.43
2 3135.83 -65.63 -7 00 -18.63

Bl 4.20 Fn=1.57GHz >—#5 » ic € 3dBm2 £ & & it F230 ]

Temperature (C): 25.0 Humidity (%): 70 Polarity: Horizontal
Level (dBm) EN 300 378 RX
- (0]
_"\.-'“IM.W\,W P M'Jw&%"wuw%m et g gty

LAY | =0 SLEICY Eain 1N LN < =000 NN 15000 SOCK) BR0K) ALK =00

(MHz)

* This data is for evaluation purposes only. It cannot be used for EMC approvals unless it containg the approved signature *

No. Freg. Emission Limit Margin  No. Freq. Emission Limit Margin
MHz dBm dBm dB MHz dBm dBm dB
Fl 1 1568.33 -30.09 -47.00 16.91
2 3135.83 £7.12 -47.00 -20.12

B 4.21 Fn=1.57GHz > #5 » »c € 3dBm 2 -k T &t f230 [§]
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B 4.18 ﬁ419{%1%éi%%»ﬁﬁ&;#%ﬁ$14mh’%
Filz g s RTfEteanTEA R E A 59 5-11.27dBm ~ -9. 58dBm > ¥
[E - e Al= - cab 1 ﬁ@£m)%%@ﬂxéﬁﬁﬁ$Lm®h@k
PEDLE kTR TR L E 5 -31.57dBm ~ -30. 09dBm > 4] 4.20 ~
4 ViR TR Ak R S P B 2R R R S 0 R R
MA-E AR N EK TR 0 KR S TR B2 A BB R R JRAE S
BXJRAE S 1. AGHz ¢ (P BEeng 34 0 - =gk s BRTHE S b - Skt

Tl iR A A G R AR F et BAK < o a2 2
24686 HRES B A et 4T84 4.8 AR RES 1 g

Bk R AN H AL R

[}
—_
\\-\

'k Z it £ dBm

6dBn 3. 48GHiz “13.05 -13.52
ok 4 ~

6dBm z __“§§;320.44 -21.53

10dBn 5. 21GHz, ~18. 54 -19.11

%ﬁ%ﬁ§NM) R HAE S fn : kL it £ dBm
3dBm 1. 57GHz -31. 57 -30. 09
6dBm 3. 65GHz -17. 36 -18. 45
6dBm 4. 6GHz -27.02 -27. 66
10dBm 5. 42GHz -23.97 -24.85

4.8 Fo-ApHIF TRERNE
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4.4.3 F5% - 2 TRA BRI

Yt 442 S2] S B AEBRFTH -2 LR F BB F 0 Pz
2 M ek 4.9 T o B 4,22 B 4.23 2R 4,24 B 4.25 0 o A
PiRET UFR LIRS TR B RAAIES A AR S 5

FHEMEF ¥ ER S wldy 0 ok 41024 411 -

SGﬁs?]%E‘E:Ei , £ PRI F HRITHE F
= RAEZ fc HITHEF fn
(dBm) S21(dB) S21(dB)
3dBm 1. 425GHz -0.49 1. 55GHz -0.16
6dBm 3. 86GHz -2.68 3. 18GHz -0.8
6dBn 4.49GHz 432087,  4.31CHz 1.1
10dBm . 425GHz =9.12 h. 115GHZ -1.8

F 4.9 F5%k - g ~ A A

SG # » 4 £ (dBn)

kT 5 & dBm

6dBm 3. 86GHz -18.59 -19.71
6dBm 4. 49GHz -19. 06 -19. 81
10dBm 5. 425Gz -20. 33 -20. 85

#4.10 F&%=- SRS TRR

%ﬁ%ﬁiHM) AP ARHE X fn Z-% it £ dBm
3dBm 1. 55GHz -28.18 -25. 68
6dBm 3. 718GHz -22. 31 -26. 65
6dBm 4. 31GHz -24.06 -295.25
10dBm 5. 115GHz -22.23 -21.35

2411 = AP 5 P TR
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Temperature (C): 25.0

Humidity (%): 70

Polarity:

Vertical

Level (dBm)
10—

EN 300 328 RX

20- 0

2 250 350 4000 4504 5 55 il 6500
(MHz)
* This data is for evaluation purposes only. It cannot be used for EMC approvals unless it contains the approved signature *
No. Freq. Emission  Limit Margin_  No. Freq. Emission  Limit Margin
MHz dBm dBm dB MHz dBm dBm dB
Fl 1 | 1421.67 | -21.78 | -47.00 | 25.22 i | | | | |

—

@ 4. 22 Fc=1.425GHz > #i5 » 5 € 3dBm 2 2% 1& it 3230

Temperature (C): 25.0

Humidity (%): 70

Polarity:

Horizontal

Level (dBm)
B

EN-300 328.RX

20- (o)

|

P ann
4K 45

20 250 350 5 55 6 6500
(MHz)
* This data is for evaluation purposes only. It cannot be used for EMC approvals unless it contains the approved signature *
No. Freq. Emission Limit Margin  No. Freq. Emission  Limit Margin
MHz dBm dBm dB MHz dBm dBm dB
o1 | 1421.67 | -19.91 | 27.69 ‘

-47.00 |

W 4.23 Fc=1. 425GHz » % ~ i £ 3dBm 2 -k T & 1 S 3L )
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Temperature (C): 25.0 Humidity (%): 70 Polarity:  Vertical

Level (dBm) EN 300 328 RX

I | I I | I I | I I
TaTal A STaTaTa] TSN ) AaTe] A - U et

e
=
[
A
-
.
.
o
”
”
"

(MHz)

* This data is for evaluation purposes only. It cannot be used for EMC approvals unless it contains the approved signature *

No. Freq. Emission Limit Margin  No. Freq. Emission  Limit Margin

MHz dBm dBm dB MHz dBm dBm dB
F[T] 155000 | 2878 | 4700 | 1882 | ] | | |
] 4. 24 Fn=1.55GHz > %5 » %t & 3dBm 2. - & & it 3231 ]
Temperature (C): 25.0 Humidity (%): 70 Polarity: ~ Horizontal
L:-.-:]_ (dBm) EN300 328 RX

10—

-
=l
(]
N
"
e
e
"
>
wl
"

(MHz)
* This data is for evaluation purposes only. It cannot be used for EMC approvals unless it contains the approved signature *
No. Freq. Emission  Limit Margin  No. Freq. Emission Limit Margin
MHz dBm dBm dB MHz dBm dBm dB
1 | 1550.00 | -25.68 | -47.00 | 21.32 i | | | | |

B 4.25 Fn=1.55GHz » #5 » »c £ 3dB 2 R T & it fe30 ]

54



A4.4.4 %= 2 TRk B

Nyt 4.52 S21 S RERFTHR L LRGP FEPBIES > F
2 2 B M S ded 4012 905F o 14,26 ~ B 4.27 £ 4.28 - W 4.29 v
oA PRETUERARFRESI T EAL BRAPEIEF X > U pk
LEs%EA S > TR micdiicd 4132 4 4,14 -

Sca g £ R F HRITHE F
R F fc AITHEF fn
(dBm) S21(dB) S21(dB)
3dBm 2. 06GHz -1. 33 1. 9GHz -0. 32
3dBm 2. 31GHz -2.18 2. 53GHz -0.45
1.980Hz 4932405,

% 4. 12 &% 2 LRI TREANE

SG # »~ it £ (dBm)

kT 5t £ dBm

3dBm 2. 31GHz -30. 44 -29. 89

SG ﬁa?] > iv £ (dBm) kL it £ dBm
3dBm 1. 9GHz -33.13 -32.6
3dBm 2. 53GHz -30. 91 -28.92

2414 FHRZIpMEF I IEAL S
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Temperature (C): 25.0

Humidity (%): 70 Polarity:  Vertical

Level (dBm)

EN 300 328 RX

-1+

2 250 5 400 4500 5000 5500 6000 6500
(MHz)
* This data is for evaluation purposes only. It cannot be used for EMC approvals unless it contains the approved signature *
No. Freq. Emission Limit Margin  No. Freq. Emission  Limit Margin
MHz dBm dBm dB MHz dBm dBm dB
FlO1 | 2063.33 | -33.41 | -47.00 | 13.549 ‘ | | | | |

B 4.26 Fc=2.06GHz > #5 » s & 3dBm 2. &2 &1 fe3n

Temperature (C): 25.0

Humidity (%): 70

Polarity:

Horizontal

Level (dBm)

EN300 328 RX

10—

I 1 il 250 350) 4000 45(K) 5 35 6 6500
(MHz)
* This data is for evaluation purposes only. It cannot be used for EMC approvals unless it contains the approved signature *
No. Freq. Emission Limit Margin  No. Freq. Emission  Limit Margin
MHz dBm dBm dB MHz dBm dBm dB
'F -47.00

1| 2063.33 |

-31.78 |

| 15.22

B 4.27 Fc=2.06GHz » #5 » a¢

|
£
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Temperature (C): 25.0 Humidity (%): 70 Polarity: ~ Vertical

Level (dBm) EN 300 328 RX
10+

| 15 2 25 5 40 45 5 55 f 6500
(MHz)
* This data is for evaluation purposes only. It cannot be used for EMC approvals unless it contains the approved signature *
No. Freq. Emission Limit Margin  No. Freq. Emission  Limit Margin
MHz dBm dBm dB MHz dBm dBm dB
Fl 1 | 1898.33 | -33.13 | -47.00 | 13.87 ‘ | | | | |

Bl 4. 28 Fn=1.9GHz > $5 » 5. & 3dBm 2 £ & 1 fe31 [

Temperature (C): 25.0 Humidity (%): 70 Polarity:  Horizontal
Level (dBm) EN 300 328 RX
-10+
40

| 1 | 1 | | | | ]
| 15 2 25 5 4000 45 5 55 ,

"

(MHz)

* This data is for evaluation purposes only. It cannot be used for EMC approvals unless it contains the approved signature *

No. Freq. Emission Limit Margin  No. Freq. Emission Limit Margin
MHz dBm dBm dB MHz dBm dBm dB

'F

T] 189833 | 3260 | 4700 | 1440 ‘ ] | | |

B 4.29 Fn=1.9GHz > #& » &c £ 3dBm 2 -k T &t fe3n [

57



4.5 F T4 178 538

s B

p
FUH 4T e d S21 &i%ﬁﬁﬁ’ff'i :rfv;cwéw& CREET I e LR
ﬁ$§&i%ﬁﬁ$ﬁ@’fﬁf€@%@@o

Foobo SR AR Gk R R A AR 4 SRRk LR
#5 2 EMI 0B % > 4o 4.30 ~ B 4.31 59 % - 2 4p

F2 ARV RATHE  APT FEAT
Mo BEIREF R enT B AR AMES 4 0 10 4-20dB > B
IGHz 2+ AR £ %% 7 $ 32 59 20dB » 3l 4 3UBLH 4 2 3RAT S € 5 4

:
¥ E s o P g BRI T Y

6 GHz

-10

.
Vb
L SN
(]
~

-15

dBm 1736 2044 4 1854
-20 O 2

-23.57

-25

-30 2702
3157

-35

B 4.30 % — & 3RAF I & Ap AR 5 2 EMI v Bl (2 &)
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0 T T T T , 1 GHz

1 2 3 4 5 6
-5
-9.58
-10 2
-15 o |2

dBm
A

21.53 19.11
-20 \/_A
/-18.45
25 \/I
./ el 2ass

-30.09

2 i AR

Bl 4.31 F 5% - £ 4RME F @ 4pasap 2 M - mBICR TR )

B 4.32 B 4.33 5 9 S S fRip g dp A 5 2 TR B IRR

VL 1A K 2 B RSl B 0 A il £ 41

2-TdB > % 1. 4GHz = ++Z B B & » V& 00 38 3R0f 5 455&534@1, R E

gL MABA B4 355 Rz W T R
R

2

BAR S Eon £ 0 A WG 0.5-1dB SEF | F I

;Hg%t ' R e E RN 'ﬁ,J R
’ | I ' ' . GHz
1 2 3 4 . .
-5
-10
v dBm -1859 1906 ——1 |
-20 - A__. 2033 i 2 AP ARAT %
e A"
22.23
= -22.31
r/’/, -24.06
-28.18
-30
-35
B 4.32 3 = %R0 5 2 Ap AR 5 2 ENT - Rl (2 481



0 . . . . . . GHz
1 2 3 4 5 6
-5
-10
—15 dB 19.31 1
m Lo -19.71  -19.

0 & o ¢19 8. o085 -m-2

m— ‘.};'35
-25

-25.25

-25.68 -26.65
-30
-35

£ g

o A

Bl 4.33 7 % = % =R F 2 4paitotg 20 EMI v Bl R T & i)

-10

-15

-20

-25

-30

-35

' GHz
6

dBm

= R

An g 5

Bl 4.34 F %= L 4RIEF o Ap g 2 EMI v Bl (&2 & 1)

-10

-15

-20

-25

-30

-35

T T T T 1 GHZ
0 1 2 3 4 6
—_—1
dBm
-2
-28.92
-
-29.89
[H-31.78
-32.6

£ ARAE F

g

Ap AR AT 2

Bl 4.35 @ 2= £ dRH4 27 4p AR % 2. EMI Bk TR )
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PCB #¢#t c7f® 48 (Thermal issue) &% 27 F & 0l 45 @ A28 (F 4 &= g ff 3 <
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d B 4.29 2B 4.3] i - Hehsdr o ARREFET > F &R (via
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(ZF20h £ 9 4. 3em) el £ 1/2 5v #cd 10dB ~ 5. 5dB » #7124 19 ik fiedy &
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