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NI =ESha ¢4 Test and equipment system

1. SB¥
(S parameter) VSWR; Smith; & B4 : Agilent 5071B
. SEEMAAX: MIZaHT4: Agilent 5071B
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Efficiency, gain test

(Passive source) PRUEASSE: 7*4%3 ETS Chamber
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VSWR: short for voltage standing wave ratio, which refers to the ratio of reflected wave amplitude to
incident wave amplitude. When the impedance is ideally perfectly matched, the value of the standing wave ratio

iIs 1. In real.In international engineering, there must be reflection, and the standing wave ratio at this
time is greater than 1, and the greater the reflection is, the greater the standing wave ratio i1s. Therefore,
for the technical parameter of standing wave ratio, the lower the value, the closer to 1, the better.

ReturnLoss: Return loss RL refers to the ratio of the reflected power of the RF input signal to the power of
the input signal. It"s in dB and 1t"s a negative number. In the ideal case, the antenna and the RF circuit
impedance exactly match, there is no reflected power, then the return loss is infinitely small. But in
engineering impedance can not be perfect.So the reflected power must exist. The worst case is that the input
power s completely reflected, in which case the return loss is 0. Therefore, for the technical parameter of
return loss, the lower the value IS, the better the antenna performance is.

Effi: Efficiency refers to the ratio of the power radiated from the antenna (that is, the power that
effectively converts the part of the electromagnetic wave) to the power input to the antenna. It"s always less
than 100%.

Galn: Antenna gain refers to the ratio of the power density of the signal generated by the actual antenna and
the 1deal radiation unit at the same point in space under the condition of equal input power. It

quantitatively describes the degree to which an antenna concentrates the radiation of the input power.

Generally, dBi 1s taken as the unit.

Smith diagram: Impedance circle diagram refers to the path diagram in the complex plane of reflection

coefficient represented by the normalized impedance using the one-to-one correspondence between the normalized
impedance and reflection coefficient.

TRP: is the integral value of spherical integration of effective radiated power EIRP in three-dimensional

gpace (spherical plane Mean), which reflects the transmitting characteristics of the mobile station in all
irections.

TIS: 1t is the integral value (spherical average) of the spherical integration of the effective radiation
receiving sensitivity EIS of the mobile station in three-dimensional space, which reflects the receiving

characteristics of the mobile station in all directions.



PCB Antenna Dimension
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z PLERiR BB (Description of match) . 71 i1 i@
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Note: In this debugging, the first parallel
inductance of Tt-type matchlng Is 1.0NH,

and the series capacitance i1s 1.2PF.



3 ToilBREE(Passive source data) 71N il i
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3 ToilBREE(Passive source data) ' 7IN Tl i@
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(Efficiency, gain - the original state)

Gain(dB)
0
| Freq (MHz) Gain (dB) Efficiency (dB) | Efficiency (%) .
2400 -10. 78 -24. 41 0. 36 '
2410 -109. 39 -24. 06 0. 39 -10
2420 -10. 21 -23. 79 0. 42 o
2430 -19. 18 -23. 67 0. 43
2440 -19. 10 -23. 56 0.44 -20
2450 -19. 03 -23. 41 0. 46 95
2460 -19. 02 -23. 32 0. 47 2400 2420 2440 2460 2480 2500
2470 -18. 72 -22.89 0.51
2480 -18. 46 -22. 54 0. 56 Efficiency(%)
2490 -18. 27 -22.922 0. 60 i
2500 -18.15 -22.00 0. 63
8
6
|
2
0

2400 2420 2440 2460 2480 2500



3 ToilRE R (Passive source data)

31303, s —
(Efficiency, gain - the original state)

AR IR

Freq (MHz) Gain(dB) Efficiency(dB) | Efficiency (%)
2400 =11.583 -16. 38 2. 30
2410 —10. 84 —-15. 64 2. 33
2420 —H3..30 —15. 06 e IS
2430 -9.93 —14. 60 3. 47
2440 —9. 29 S 3. 80
2450 =23 =13 BY 4. 17
2460 —9. 05 <1365 4,31
2470 -9.14 —-13. 64 X332
2480 —9.44 <1387 4. 10
2490 -9. 60 =388 .02
2000 —9. &80 =14._.18 5. 89

Gain(dB)
0.00
-2.00
-4.00
-6.00
-8.00

-12.00
2400 2420 2440 2460 2480 2500

Efficiency(%)
10.00

8.00
6.00

2.00

0.00
2400 2420 2440 2460 2480 2500



ToiREIE (Passive source data) -
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3 ToilBREE(Passive source data) ANE
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YT @
45 (Summary):
1 2.4GHz
The above is the debugging data of 2.4GHz Bluetooth on-board antenna;
2 T 1.0NH 1.2PF

In this debugging, the first parallel parallel inductance 1.0NH and series capacitance are matched
in 1T type 1.2PF;

3 5.1GHz 2.45GHZ

In the original state, the antenna frequency deviationis serious, and the center frequency is about
5.1GHz,after debugging The center frequency is 2.45GHZ, and the efficiency and gain are
improved to a certain extent.

4
This debugging does not modify the devices on the board except changing the matching parameters;
5
The specific performance shall be subject to the actual measurement.

LB s, W s B AR, U |

Please consider the above, if you have any questions, please contact, thank you!
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