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[Eagle] Antenna Design Guide (cross-band isolation)

> Eagle BE19000 as example
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Eagle BE19000 cross-band isolation



For 2.4GHz and 5GHz band isolation, PCB
+Antenna isolation: (a}+(b) must 52048

1 (b) is 0B rejection, (a) antenna isolation must
2048, extemal diploe or antenna distance >8cm.
1 (a) antenna isolation <20dB, (b) need to improve
PCB rejection, ex: PCB matching design notch filter,
BPF or diplexer in 5G RF path.

[Griffin] BE7200 2i5e EN55032 EMI Application Note
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Kite BE7200 2i5e EN55032 Application
Note



DBDC Cross-Band Rejection

> Assume the antenna isolation of cross-band is 15dB, the out-band rejection of 2.4G-port needs to be
in 5GHz band. (s in =0 & without BF )
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DBDC Cross-Band Rejection

>Assume the antenna isolation of cross-band is 15dB , the out-band rejection of SG-port needs to be
16dBc more in 2.4GHz band . (Assume Antenna gain =0 & without BF

TXG to RXA

15d

Antenna isol

v
| 2G rejection > 16dBc
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[DBDC] Maximum Allowed Cross-band Interference
Power at chip-in

To make de-sense as less as possible ,
+ At5GHzRXport,

~ Maximum allowed input 2.4GHz power <-5dBm , with de-sense < 0.5dB
+ At2.4GHzRX port,

- Maximum allowed input 5G T power < 6d8m , with de-sense<0.58.
« Out-band rejection depends on the TX power of out-band .

- The more TX power of out-band s, The higher out-band rejectior
- Out-band rejection  [the band rejection of filter] + [cross-band antenna isolation]




Merlin BE5000 DBDC Out-band Rejection
study



[Reference] 12 cm Separations(2.4 GHz Band )

Vertical dipole
Isolation >25dB




[Reference] 8cm Separations (2.4 GHz Band )

Isolations of
5GHz band is
good.
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[Griffin] Antenna isolation study
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Antenna isolation study with different
antenna gain and polarization



Appendix



OTA (Over The Air) Performance Check

1 Antennain-band return loss <-10dB (Lower is better)
(Must consider with housing and mechanism.)
2 Measure conductive mode performance as baseline. . TX power/EVM
b. RX sensitivity

¢. Conducted RVR
3 OTA performance comparison

c.if OTA RVR meet spec.



USB3.0 Connector Type

O USB connector

S

> USB3.0 connector need shielding for pin header.
> Add shielding can for USB trace component.
> Use two port USB connector.



USB3.0 Layout Guide
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> Do ot route R cble crossing ave the high speed rsces and s source Sk ETAWIN, HOM, USE.0, DR or PCE

- Toavoid the RF signal mlerknnglhe hlgh speed signals

Wifi chip,
DDR, PCIE.

Good

RF cables are not crossing over the high speed
interface/trace and RF chips

The RF cable is crossing overthe Wigh spesttintérface/trate
and RF chips



[anfm] Antenna Cable Routmg ()

Do it iated pattern of antenna.
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[Griffin] Antenna Cable Routing (11)

. K from far as possible, like the metal plate and metal case.

Metal Forbidden Area
(Radius > 120) ==~
.

- ~

Metal Forbidden Area \  PeBAMemma /
(Radius > 172 1) ~ - * Note: 62mm for 2.4G ; 30mm for 5GHz




[Griffin] Antenna Cable Routing (1)

+ Keep pntennay and the i cable away from

‘traces. (DDR, HDMI, USB 3.0,

Good!

PCB Antenna




For 2.4GHz band, >25dB antenna isolation
can be obtained with 12cm placed
istan:

For $GHz band, >25d8 antenna isolation
an

e obtained with 8cm placed distance.

Antenna placement need to far away DR
Use30.
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[Griffin] Antenna Placement (BE3600, Solution(b))

256 5 26 56
v

sl e o
o gl Mg PSR
\ 4 \ hovt_| A ziane A

/ N / Sk Noe
e Aoz | s goanz0
Smm Gsmm samm { : v

[z o[ e ) e s
Griffin BE3600 \ \ ot | o gt

peskcain-26__[RYSIERTY




[Griffin] Antenna Placement (BE3600, 5Ant vs. 4Ant)
ss 26 ko s yss 56 2 s
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Griffin BE3600
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Due to antenna coverage, the -angle
average RuR of SAnt s better than dAnt.




[Griffin] Antenna Placement (BE3600)
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[Griffin] Antenna Design Guide (cross-band isolation)

> Cross-band isolation requirement

> Casel single-band antennas)
7 25 e @) 3

lm
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: 26 2nd 56 isolation must be >35dBc for DBDC
] and MLO to avoid performance degradation when
‘ ‘one band is TX and the other band is RX.
N N

A For 2/56 dual-band antenna, soation

be>35d80). If the
meet >35dBc, RF path can add a o
filter to increase rejection.
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[Griffin] Antenna Design Gulde (co-! band isolation)

> Correlation coefficient and SER

”

Symbolere prbubilty
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‘Shannon theory with channel model fading)

[c = oglr + swr- B

‘Throughput (theory) = C * BW (bps)

Throughput = BW subcarrier * modulation bits * coding rate * duration * (1-PER)




[Griffin] Antenna Design Guide (MLO Introduction)
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[Griffin] Antenna Design Guide (Polarization Loss )
RXANT polarzation e

o0d8
(pol. match)

~3d8

848~ 10 dB loss
(pol. mismatch)

more the same with AP's .

1 i ifa desi
2. Forvertical stand BOX : external dipole > Printed or pifa
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[Griffin] Antenna Design Guide (Radiation pattern) ®
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*  Radiation Pattern: Omni-directional in horizontal plane
field): Verti ization (dipole)

white,




[Griffin] Antenna Design Guide

-« mimo ing ), Sensitivity Loss < 1.0dB
22 20 20
33 2 2
wa 2 E
5 2
+ 24GHz& 3548 ( isolation + Filter / Diplexer Rejection)

VSWR < 2 in 2.485 GHz band

Antenna Gain > 1dBi (depends on customer’s spec)
Antenna Efficiency > 50%

Radiation Pattern: Omni-directional in horizontal plane
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1. Add cross-band isolation requirement in detail.
2. Add BE3600 antenna reference design for 4Ant case.
3. Griffin BE3600 RvR benchmark for SAnt and 4Ant.
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