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' Keysight Spectrum Analyzer - Swept SA \i/liﬂé—l
RL | RF [500 bC | | SENSE:INT| | ALIGN AUTO [07:23:48 PM Sep 02, 2020 =
Center Freq SE30000000IEH= Trig: Free Run :ﬁ;fﬂi’:ﬂmﬂﬁ:n T:-'Ai/(;i A 3 56 requeney
NFE IEggan;; - ﬂAtt.En: 30 dB ’ DET/AAAAAA
Auto Tune,
Ref Offset 22 66 dB Mkr1 5.534 64 GHz
19 dBtdiv Ref 42.66 dBm -3.666 dBm
Center Freqf]
327 5.530000000 GHz
227
StartFreq(
127 5.450000000 GHz
oo 0 Stop Freq(]
5.610000000 GHz
734
173 CF Step
16.000000 MHz|
lAuto Man
-27.3
Freq Offset
373
0 Hz
473
Scale Type
Center 5.53000 GHz Span 160.0 MHz||-°9 Linfl
|#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) |
IMSG STATUS
11AC80MIMO_Antl 5530
. Keysight Spectrum Analyzer - Swept SA \i/lil@-l
RL | RF [502 DC | | | SENSE:INT] [ ALIGN AUTO [07:26:44 PM Sep 02, 2020
|Center Freq 5.530000000 GHz | #Avg Type: RMS TRACE[L ~3 .56 Frequency
NFE PNO: Fast —— 1rig: Free Run Avg|Held: 100/100 TYPE|A SR
IFGain:Low #Atten: 30 dB DET|A AAAA A
Auto Tune,
Ref Offset 22.78 dB Mkr1 5.535 60 GHz
10 dBJdlv Ref 42.78 dBm -0.341 dBm
Center Freq(]
328 5.530000000 GHz
228
StartFreq(|
128 5.450000000 GHz
=7 ’ Stop Freq(]
5.610000000 GHz
7.22
7.2 CF Step
16.000000 MHz|
JAuto Man
272
Freq Offset
-37.2
0 Hz
-47.2
Scale Type
Center 5.53000 GHz Span 160.0 MHz Log Linfl
|#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) |
IMSG STATUS

11AC80MIMO_Ant2_5530
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' Keysight Spectrum Analyzer - Swept SA \i/liﬂé—l
RL | RF [500 bC | | SENSE:INT| | ALIGN AUTO [07:28:49 PM Sep 02, 2020 =
Center Freq SIGN00000N0IEH= Trig: Free Run :ﬁ;fﬂi’:ﬂmﬂﬁ:n T:-'Ai/(;i A 3 56 requeney
NFE IEggan;; - ﬂAtt.En: 30 dB ’ DET/AAAAAA
Auto Tune,
Ref Offset 2275 dB Mkr1 5.618 48 GHz
19 dBtdiv Ref 42.75 dBm -2.172 dBm
Center Freqf]
328 5.610000000 GHz
228
StartFreq(
128 5.530000000 GHz
o ¢ Stop Freq||
5.690000000 GHz
725
473 CF Step
16.000000 MHz|
lAuto Man
-27.3
Freq Offset
373
0 Hz
473
Scale Type
Center 5.61000 GHz Span 160.0 MHz||-°9 Linfl
|#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) |
IMSG STATUS
11AC80MIMO_Antl 5610
. Keysight Spectrum Analyzer - Swept SA \i/lil@-l
RL | RF [502 DC | | | SENSE:INT] [ ALIGN AUTO [07:30:43 PM Sep 02, 2020 F
[Center Freq 5.610000000 GHz | #Avg Type: RMS TRACE[[2 3 4 5 6 requency
NFE PNO: Fast —— 1rig: Free Run Avg|Held: 100/100 TYPE|A ¥
IFGain:Low #Atten: 30 dB DET|A AAAA A
Auto Tune,
Ref Offset 22.74 dB Mkr1 5.608 08 GHz
j0cRidiv__Ref42.74 dBm -0.442 dBm
og
Center Freq(]
327 5.610000000 GHz
227
StartFreq(|
127 5.530000000 GHz
e . Stop Freqf|
5.690000000 GHz
7.26
173 CF Step
16.000000 MHz|
JAuto Man
273
Freq Offset
-37.3
0 Hz
-47.3
Scale Type
Center 5.61000 GHz Span 160.0 MHz||-°9 Linfl

|#Res BW 1.0 MHz

#VBW 3.0 MHz*

Sweep 1.000 ms (1001 pts)

IMSG

STATUS

11AC80MIMO_Ant2_5610
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' Keysight Spectrum Analyzer - Swept SA \i/liﬂé—l
RL | RF [500 bC | | SENSE:INT| | ALIGN AUTO [07:33:18 PM Sep 02, 2020
Center Freq SN 0000 0IEHZ Trig: Free Run :ﬁ;fﬂi’:ﬂmﬂﬁ:n T:-'Ai/(;i A 3 56 Frequency
NFE IEggan;; - ﬂAtt.En: 30 dB ’ DET/AAAAAA
Auto Tune,
Ref Offset 22.21 dB Mkr1 5.776 76 GHz
19 dBtdiv Ref 42.21 dBm -3.797 dBm
Center Freqf]
322 5.775000000 GHz
222
StartFreq(
122 5.695000000 GHz
o . Stop Freq(]
5.855000000 GHz
7,79 .
[
178 CF Step
16.000000 MHz|
lAuto Man
-27.8
Freq Offset
378
0 Hz
-47 8
Scale Type
Center 5.77500 GHz Span 160.0 MHz||-°9 Linfl
|#Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts) |
IMSG STATUS
11AC80MIMO Antl 5775
. Keysight Spectrum Analyzer - Swept SA \i/lil@-l
RL | RF [502 DC | | | SENSE:INT] [ ALIGN AUTO [07:36:21 PM Sep 02, 2020
[Center Freq 5.775000000 GHz | #Avg Type: RMS TRACE[[2 3 4 5 6 Frequency
NFE PNO: Fast —— 1rig: Free Run Avg|Held: 100/100 TYPE|A SR
IFGain:Low #Atten: 30 dB DET|A AAAA A
Auto Tune,
Ref Offset 22.24 dB Mkr1 5.780 76 GHz
10 dBJdlv Ref 42.24 dBm -3.816 dBm
Center Freq(]
322 5.775000000 GHz
222
StartFreq(|
122 5.695000000 GHz
- ’ Stop Freqf|
5.855000000 GHz
7.76
78 CF Step
16.000000 MHz|
JAuto Man
278
Freq Offset
-37.8
0 Hz
478
Scale Type
Center 5.77500 GHz Span 160.0 MHz||-°9 Linfl
|#Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts) |
IMSG STATUS

11AC80MIMO_Ant2_5775
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13.6. Appendix D: Duty Cycle

13.6.1. Test Result
Duty Duty Cycle T . :
_On Period Cycle oy Correction Minimum Al efifing
Mode Time Cycle For VBW
(msec) (msec) X (%) Factor VBW (kHz)
(Linear) (db) (kHz)
11A 1.341 1.439 0.932 93.2 % 0.306 0.75 1
11IN20MIMO 1.258 1.354 0.929 92.9% 0.320 0.79 1
11N40MIMO 0.626 | 0.711 | 0.880 | 88.0% 0.555 1.60 2
11AC80MIMO 0.314 0.408 0.770 77.0% 1.135 3.18 4

Note:

Duty Cycle Correction Factor=10log(1/x).
Where: x is Duty Cycle (Linear)

Where: T is On Time (transmit duration)
If that calculated VBW is not available on the analyzer then the next higher value should be used.
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13.6.2. Test Graphs

e Keysight Spectrum Analyzer - Swept SA =[P g?;l
RL | RF |50 bC | | | SENSE:NT| | ALIGN AUTO [12:55:00 PM Sep 02, 2020
[Center Freq 5.180000000 GHz Trig Delay-200.0 ys  #Avg Type: RMS TRACE[ 23256 Frequency
NFE PNO: F Trig: Video TYPE| WA
[FGainiow  #Atten: 40 dB DET|PEFPPPP
Auto Tune,
Ref Offset 21,27 dB AMkr3 1.439 ms
10 dBidiv__ Ref 30.00 dBm -0.31 dB
lLog ‘ ‘ ‘
200} » i i i Center Freq(]
100 5.180000000 GHz
0.00 TRIG LWL
o StartFreq||
o 5.180000000 GHz|
-30.0
-40.0
. Stop Freq(]
o 5.180000000 GHz|
0.0
Center 5.180000000 GHz Span 0 Hz CF Step
| Res BW 8 MHz #VBW 8.0 MHz Sweep 10.13 ms (8000 pts) 8.000000 MHz
meRIMODE[TRCISCLl  x ] v ] FUNCTION ] FUNCTIONWIDTH Auto Man
1 N t 595.3 us 17.59 dBm
2 A1 t (A) 1.341 ms (A) 1.62dB
A1 t (4) 1.439 ms (A) 0.31dB Freq Offset
4 0 Hz|
5 E
6
7
8 Scale Type
9
10 ol L
1 s Linfl
< i i |
MSG ISTATUS
11A_Ant2 5180
e Keysight Spectrum Analyzer - Swept SA == i:hl
RL | RF [502 bDC | | | SENSE:INT] [ ALIGN AUTO [02:42:51 PM Sep 02, 2020
Center Freq 5.180000000 GHz Trig Delay-200.0 ys ~ #Avg Type: RMS TRACE[T[23 25 6 Frequency
NFE PNO: Fast —=— Trig: Video TYPE| Wiy
IFGain:Low #Artten: 40 dB pET|P PPPP P
Auto Tune,
Ref Offset 21.28 dB AMKr3 1.354 ms
10 deidiv Ref 30.00 dBm -0.29 dB
. l | \ \ \
B | | ¢ | | | | | | | Center Freq||
100 5.180000000 GHz
0.00 ‘ TRV
o Start Freq(|
o 5.180000000 GHz|
-30.0
-40.0
o Stop Freq(]
: 5.180000000 GHz|
-60.0
Center 5.180000000 GHz Span 0 Hz CF Step
#VBW 8.0 MHz Sweep 10.13 ms (8000 pts) 8.000000 MHz|
|Auto Man
FUNCTION WIDTH -
805.6 us -6.65 dBm
1.258 ms (A) 20.99dB
1364 ms (A) 0.29 dB Freq Offset
A 0 Hz
Scale Type
~ |res Linjl
i 7 |
MSG STATUS

11N20MIMO_Ant2_5180
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e Keysight Spectrum Analyzer - Swept SA =[P g?;l
RL | RF [500 bC | | SENSE:INT| | ALIGN AUTO [04:04:30 PM Sep 02, 2020
[Center Freq 5.190000000 GHz Trig Delay-200.0 ys ~ #Avg Type: RMS TRACE 3.56 Frequency
NFE PNO: F Trig: Video TYPE| WHAAARANA
[FGaniom  #Atten: 40 dB DET|PEFPPPP
Auto Tune,
Ref Offset 21,28 dB AMkr3 710.6 ps
10 dBidiv__Ref 30.00 dBm 16.13 dB
|2 | | \ \
2000 » i i i i T ] ] Center Freq||
100 5.190000000 GHz
0.0 TRIG LYL|
o StartFreq||
o 5.190000000 GHz|
-30.0
-40.0
. Stop Freq(]
o 5.190000000 GHz|
-60.0
Center 5.190000000 GHz Span 0 Hz CF Step
|Res BW 8 MHz #VBW 8.0 MHz Sweep 10.13 ms (8000 pts) 8.000000 MHz
lAuto Man
I N FUNCTION WIDTH
1 N t 378.7 us -5.93 dBm
2 A1 t (A} 625.7 us (A) 18.49 dB
Al t (4) 710.6 us (A) 16.13 dB Freq Offset
4 0 Hz|
5 E
6
7
8 Scale Type
9
10 I i
11 _ Jtos Linfj
< i 7 |
MSG STATUS
11N40OMIMO Ant2 5190
e Keysight Spectrum Analyzer - Swept SA =& .E.-I
RL | RF [502 DC | | SENSE:INT] [ ALIGN AUTO [07:14:25 PM Sep 02, 2020
Center Freq 5.210000000 GHz Trig Delay-200.0 ys  #Avg Type: RMS TRACE[T - 345 6 Frequency
NFE PNO: Fast —=— Trig: Video RS Eppagg i
IFGain:Low #Atten: 30 dB DET}
Auto Tune,
Ref Offset 21.28 dB AMKr3 407.9 ps
10 deidiv Ref 20.00 dBm -0.01 dB
Log é T l ‘ T
180 Tt R Kt K B BB o T B R i T T B R R Center Freq|]
0.00 5.210000000 GHz
TRIG LWL |
-10.0
u N Start Freq(|
= 5210000000 GHz|
-40.0
-50.0
. Stop Freq(]
: 5.210000000 GHz|
-70.0
Center 5.210000000 GHz Span 0 Hz CF Step
|Res BW 8 MHz #VBW 8.0 MHz Sweep 10.13 ms (8000 pts) 8.000000 MHz|
1 R e Y T S FONCTON Wi - ] [pute Man
1 N t 321.7 us 6.69 dBm
2 A t (A} 314.1us (A) 5.74dB
A1 t (A} 4079 us (A) -0.01dB Freq Offset
4 0 Hz
5 =
6
7
8 Scale Type
9
10 ~ Jros Lin(l

i b

STATUS

11AC80MIMO_Ant2_5210
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13.7. Appendix E: Frequency Stability

Test Result
Frequency Error vs. Voltage
802.11a:5200MHz
0 Minute 2 Minute 5 Minute 10 Minute
Temp. | Volt Freq.Error | Tolerance | Freq.Error | Tolerance | Freq.Error | Tolerance | Freqg.Error | Tolerance
(MHz) (ppm) (MHz) (ppm) (MHz) (ppm) (MHz) (ppm)
Tn \' 5199.9956 -0.85 5200.0162 3.12 5199.9799 -3.86 5200.0184 3.54
TN VN 5199.9911 -1.72 5200.0012 0.22 5199.9973 -0.53 5199.9793 -3.98
TN VH 5199.9758 -4.66 5199.9830 -3.28 5200.0155 2.97 5199.9889 -2.13
Frequency Error vs. Temperature
802.11a: 5200 MHz
0 Minute 2 Minute 5 Minute 10 Minute
Temp. | Vot. Freqg.Error | Tolerance | Freq.Error | Tolerance | Freq.Error | Tolerance | Freq.Error | Tolerance
(MHz) (ppm) (MHz) (ppm) (MHz) (ppm) (MHz) (ppm)
40 VN | 5199.9803 -3.79 5199.9883 -2.26 5199.9787 -4.10 5200.0189 3.63
30 VN | 5200.0076 1.47 5200.0181 3.49 5199.9877 -2.37 5199.9952 -0.93
20 VN | 5200.0237 4.56 5200.0079 151 5199.9815 -3.56 5199.9879 -2.32
10 VN | 5199.9874 -2.43 5200.0154 2.96 5199.9911 -1.72 5200.0208 4.00
0 VN | 5200.0198 3.81 5199.9972 -0.55 5200.0042 0.81 5200.0123 2.36
Frequency Error vs. Voltage
802.11a: 5825 MHz
0 Minute 2 Minute 5 Minute 10 Minute
Temp. | Volt. Freq.Error Tolerance Freq.Error Tolerance Freq.Error Tolerance Freq.Error Tolerance
(MHz) (ppm) (MHz) (ppm) (MHz) (ppmM) (MHz) (ppm)
TN Vi | 5825.0193 3.32 5824. 9802 -3.40 | 5824.9888 | -1.93 | 5824.9998 | -0.04
TN Vn | 5825. 0228 3.91 5825. 0110 1.88 5825. 0142 2.44 b824.9845 | -2.66
TN Vh | 5825. 0050 0.86 5824. 9848 -2.62 5825. 0229 3.93 5825. 0150 2.57
Frequency Error vs. Temperature
802.11a:5825MHz
0 Minute 2 Minute 5 Minute 10 Minute
Temp. | Volt. Freq.Error Tolerance Freq.Error Tolerance Freq.Error Tolerance Freq.Error Tolerance
(MHz) (ppm) (MHz) (ppM) (MHz) (ppM) (MHz) (ppm)
40 Vn | 5825.04312 7.40 5825.04873 8.37 5825.04964 8.52 5825.05235 8.99
30 Vn | 5825.03971 6.82 5825.045466 7.81 5825.04833 8.30 5825.04944 8.49
20 VN | 5825.03477 5.97 5825.04087 7.02 5825.04789 8.22 5825.04476 7.68
10 VN | 5825.03255 5.59 5825.03577 6.14 5825.04211 7.23 5825.03997 6.86
0 VN | 5825.02911 5.00 5825.03412 5.86 5825.03579 6.14 5825.03744 6.43

Note: All the modes have been tested, only the worst data was recorded in the report.
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