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Aftermarket Automotive
EUT: Type-C HUD (Head-Up [Model Name: EW-HUDV5-Ultra
Display) - V Series
Pressure: 1012 hPa Test Voltage: DC 12V from battery
For U-NII-1:
Mode | Frequency (MHz) Antenna | Duty Cycle (%) Correction Factor (dB) 1/T (kHz)
a 5180 Antl 95.16 0.22 0.48
a 5200 Antl 95.56 0.2 0.48
a 5240 Antl 90.65 0.43 0.48
n20 5180 Antl 92.75 0.33 0.52
n20 5200 Antl 91.22 0.4 0.52
n20 5240 Antl 93.98 0.27 0.52
n40 5190 Antl 83.55 0.78 1.06
n40 5230 Antl 82.23 0.85 1.06
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Duty Cycle NVNT a 5180MHz Antl

Ref Level 30.00 dBm  Offset 3.25dB @ RBW 10 MHz

SGL
@ Att 30dB ® SWT  10ms ® VBW 10 MHz
1 Zero Span

® 1Pk Clrw
MI[1] 19.14 dBm

515.000 s
M2p1IMN3.35 EE

620,000 ps

CF5.18 GHz

2 Marker Table
Type Ref X-Value Y-Value Function Function Result
m1 515.0 us 19.14 dBm

M2 620.0 ps 13.35dBm
M3 2.685 ms 17.99 dBm

10001 pts

Duty Cycle NVNT a 5200MHz Antl

= -

Ref Level 30.00dBm  Offset 3.26 dB SGL

e Att 30dB ® SWT 10 ms

1 Zero Span ® 1Pk Clrw

M1[1] 19.35 dBm
531,000 s,

W2[T]| 1388 dBm
627.000 ps

CF 5.2 GHz

2 Marker Table
Type Ref X-Value Y-Value Function Function Result
M1 531.0ps 19.35 dBm

M2 627.0 ps 13.88 dBm
M3 2.692 ms 14.23 dBm

10001 pts
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Duty Cycle NVNT a 5240MHz Antl

Ref Level 30.00 dBm

° Att 30dB = SWT
1 Zero Span

CF 5.24 GHz

2 Marker Table
Type

m1

m2

M3

Offset 3.40dB

X-Value
1.406 ms
1.619 ms
3.683 ms

Duty Cycle NVNT n20 5180MHz Antl

RBW 10 MHz
10 ms @ VBW 10 MHz

10001 pts

Y-Value
19.14 dBm
19.26 dBm
20.79 dBm

Function

SGL

® 1Pk Clrw
MI[1] 19.14 dBm

Function Result

=
Ref Level 30.00 dBm

o Att 30dB ® SWT
1 Zero Span

CF5.18 GHz

2 Marker Table
Type Ref
m1

M2

M3

Offset 3.25dB

X-Value
1174 ms
1.324 ms
3.244 ms

RBW 10 MHz
10ms @ VBW 10 MHz

10001 pts

Y-Value
11.50 dBm
18.83 dBm
19.30 dBm

Function

SGL

® 1Pk Clrw
MI[1] 11.50 dBm

13.88 dBrm
P
1.324 000 ms

Function Result

Add:Room 102, 201, Building 2, Yuanwanggu RFID Industrial Park, Tongguan Road, Tianliao Community, Yutang Street, Guangming District, Shenzhen,China
Tel: (86-755) 29989321

Fax: (86-755) 29985110

Web:www.sz-hongbiao.com


http://www.sz-hongbiao.com/

HONG BIAO
sh ¥ A iE

- Page 58 of 91 - Report No.: HB20260519008E-04

Duty Cycle NVNT n20 5200MHz Antl

Ref Level 30.00dBm  Offset 3.26dB © RBW 10 MHz SGL
@ Att 30dB = SWT 10 ms @ VBW 10 MHz

1 Zero Span

wet

CF 5.2 GHz
2 Marker Table
Type
m1
m2
M3

—

X-Value
1.582 ms
1.767 ms
3.688 ms

Duty Cycle NVNT n20 5240MHz Antl

10001 pts

Y-Value
-9.19 dBm
15.82 dBm
9.50 dBm

Function

® 1Pk Clrw
MI[1] -9.19 dBm

(aa
1.767 000 ms

Function Result

1 Zero Span

(il

CF 5.24 GHz
2 Marker Table
Type
m1
M2
M3

Tel: (86-755) 29989321

Ref Level 30.00 dBm

Offset 3.40dB @ RBW 10 MHz
e Att 30dB ® SWT 10ms @ VBW 10 MHz

X-Value
1.939 ms
2.062 ms
3.982 ms

10001 pts

Y-Value
20.46 dBm
19.29 dBm
20.30 dBm

Fax: (86-755) 29985110

Function

SGL
® 1Pk Clrw

MI[1] 20.46 dBm

2,062 000 ms

Function Result
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Duty Cycle NVNT n40 5190MHz Antl

= -
Ref Level 30.00 dBm  Offset 3.25dB @ RBW 10 MHz

SGL
@ Att 30dB ® SWT  10ms ® VBW 10 MHz
1 Zero Span

® 1Pk Clrw
MI[1] 16.03 dBm

915.000 ps
N2l 4193 dB
1101000 l:.s1

SR s

CF5.19 GHz
2 Marker Table

Type X-Value Y-Value Function Function Result
m1 915.0 us 16.03 dBm

M2 1.101 ms 10.95 dBm

M3 2.046 ms -8.39 dBm

10001 pts

Duty Cycle NVNT n40 5230MHz Antl

= -

Ref Level 30.00dBm  Offset 3.37dB ® RBW 10 MHz SGL
e Att 30dB ® SWT 10ms @ VBW 10 MHz

1 Zero Span ® 1Pk Clrw

M1[1] 13.96 dBm

629.000 ps

M2[1}4112.51,dBm

CF 5.23 GHz

2 Marker Table

Type Ref X-Value Y-Value Function Function Result
M1 629.0 ps 13.96 dBm

M2 833.0 ps 12.51 dBm
M3 1777 ms 6.24 dBm

10001 pts

Add:Room 102, 201, Building 2, Yuanwanggu RFID Industrial Park, Tongguan Road, Tianliao Community, Yutang Street, Guangming District, Shenzhen,China
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For U-NII-3:
Mode | Frequency (MHz) | Antenna | Duty Cycle (%) | Correction Factor (dB) | 1/T (kHz)
a 5745 Antl 94.03 0.27 0.48
a 5785 Antl 93.65 0.28 0.48
a 5825 Antl 92.15 0.36 0.48
n20 5745 Antl 91.22 0.4 0.52
n20 5785 Antl 90.83 0.42 0.52
n20 5825 Antl 92.4 0.34 0.52
n40 5755 Antl 84.22 0.75 1.06
n40 5795 Antl 82.97 0.81 1.06

Add:Room 102, 201, Building 2, Yuanwanggu RFID Industrial Park, Tongguan Road, Tianliao Community, Yutang Street, Guangming District, Shenzhen,China
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Duty Cycle NVNT a 5745MHz Antl

= -
Ref Level 30.00dBm  Offset 3.58dB © RBW 10 MHz SGL
s Att 30dB ® SWT  10ms ® VBW 10 MHz

1 Zero Span ® 1Pk Clrw
MI[1] 18.82 dBm
[ M3 1.450 000 ms
AR U B L

|
1.581 000 ms

CF 5.745 GHz 10001 pts
2 Marker Table
Type Ref X-Value Y-Value Function Function Result
m1 145ms 18.82 dBm
M2 1.581 ms -16.98 dBm
M3 3.646 ms 19.14 dBm

Duty Cycle NVNT a 5785MHz Antl

= -
Ref Level 30.00dBm  Offset 3.57dB ® RBW 10 MHz SGL
e Att 30dB ® SWT 10ms @ VBW 10 MHz
1 Zero Span ® 1Pk Clrw
M1[1]  3.05dBm
1.114000 ms

wzHy ’ v RZTTmISTs0 dBmy
1.254000 ms

CF 5.785 GHz 10001 pts

2 Marker Table
Type Ref X-Value Function Function Result
M1 1.114ms
M2 1.254 ms
M3 3.319ms

Add:Room 102, 201, Building 2, Yuanwanggu RFID Industrial Park, Tongguan Road, Tianliao Community, Yutang Street, Guangming District, Shenzhen,China
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Duty Cycle NVNT a 5825MHz Antl

= -
Ref Level 30.00 dBm  Offset 3.50dB ® RBW 10 MHz

SGL
@ Att 30dB ® SWT  10ms ® VBW 10 MHz
1 Zero Span

® 1Pk Clrw
MI[1] 17.29 dBm
915.000 ps

W25 0B m
i
1.091 000 ms
'y

a———

CF 5.825 GHz
2 Marker Table

Type X-Value Y-Value Function Function Result
m1 915.0 us 17.89 dBm

M2 1.091 ms -15.20 dBm

M3 3.157 ms -10.14 dBm

10001 pts

Duty Cycle NVNT n20 5745MHz Antl

= -

Ref Level 30.00dBm  Offset 3.58 dB ® RBW 10 MHz SGL

e Att 30dB & SWT 10ms @ VBW 10 MHz

1 Zero Span ® 1Pk Clrw

M1[1] 18.61 dBm
1.694 000 ms

AT EAE 53 B
1.879000 ms

CF 5.745 GHz

2 Marker Table

Type X-Value Y-Value Function Function Result
M1 1.694 ms 18.61 dBm

M2 1.879 ms -16.53 dBm

M3 3.801 ms -12.74 dBm

10001 pts

Add:Room 102, 201, Building 2, Yuanwanggu RFID Industrial Park, Tongguan Road, Tianliao Community, Yutang Street, Guangming District, Shenzhen,China
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Duty Cycle NVNT n20 5785MHz Antl

Ref Level 30.00dBm  Offset 3.57 dB ® RBW 10 MHz

SGL

o Att 30dB = SWT 10ms ® VBW 10 MHz
11 Zero Span ® 1Pk Crw
MI[1] -10.37 dBm
1.655 000 ms
M2[T]"* 9,08 B
1.849000 md

i

CF 5.785 GHz
2 Marker Table
Type Ref X-Value YValue Function

Function Result
m1 1.655 ms -10.37 dBm
M2 1.849 ms 19.08 dBm

M3 3.77ms 14.09 dBm

10001 pts

Duty Cycle NVNT n20 5825MHz Antl

= -

Ref Level 30.00dBm  Offset 3.50dB ® RBW 10 MHz SGL

e Att 30dB & SWT 10ms @ VBW 10 MHz

1 Zero Span ® 1Pk Clrw

M1[1] 19.02 dBm
1.759 000 ms

WizfTTE SETdB
1.917 000 ms

CF 5.825 GHz

2 Marker Table

Type X-Value Y-Value Function Function Result
M1 1.759 ms 19.02 dBm

M2 1.917 ms -16.38 dBm
M3 3.839 ms -11.62 dBm

10001 pts

Add:Room 102, 201, Building 2, Yuanwanggu RFID Industrial Park, Tongguan Road, Tianliao Community, Yutang Street, Guangming District, Shenzhen,China
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Duty Cycle NVNT n40 5755MHz Antl

Ref Level 30.00dBm  Offset 3.59dB ® RBW 10 MHz SGL

o Att 30dB = SWT 10ms ® VBW 10 MHz

1 Zero Span ® 1Pk Clrw
MI1[1] 18.67 dBm

CF 5.755 GHz 10001 pts
2 Marker Table
Type X-Value Y-Value Function Function Result
m1 756.0 us 18.67 dBm
M2 933.0 ps 15.35 dBm
M3 1.878 ms -12.01 dBm

Duty Cycle NVNT n40 5795MHz Antl

= -
Ref Level 30.00dBm  Offset 3.56dB ® RBW 10 MHz SGL
e Att 30dB ® SWT 10ms @ VBW 10 MHz
1 Zero Span ® 1Pk Clrw
MI[1] -9.62 dBm
1.057 000 ms
2S5 2o
1.251000 ms

CF 5.795 GHz 10001 pts

2 Marker Table
Type X-Value Function Function Result
M1 1.057 ms
M2 1.251 ms
M3 PAL Y H

Add:Room 102, 201, Building 2, Yuanwanggu RFID Industrial Park, Tongguan Road, Tianliao Community, Yutang Street, Guangming District, Shenzhen,China
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5.9 Out Of Band Emission

5.9.1 Limit

According to FCC §15.407(b).

Undesirable emission limits. Except as shown in paragraph (b)(7) of this section, the maximum
emissions outside of the frequency bands of operation shall be attenuated in accordance with the
following limits:

(1) For transmitters operating in the 5.15-5.25 GHz band: All emissions outside of the 5.15-5.35
GHz band shall not exceed an e.i.r.p. of =27 dBm/MHz.

(2) For transmitters operating in the 5.25-5.35 GHz band: All emissions outside of the 5.15-5.35
GHz band shall not exceed an e.i.r.p. of =27 dBm/MHz.

(3) For transmitters operating in the 5.47-5.725 GHz band: All emissions outside of the 5.47-5.725
GHz band shall not exceed an e.i.r.p. of =27 dBm/MHz.

(4) For transmitters operating solely in the 5.725-5.850 GHz band:

(i) All emissions shall be limited to a level of —27 dBm/MHz at 75 MHz or more above or below the
band edge increasing linearly to 10 dBm/MHz at 25 MHz above or below the band edge, and from
25 MHz above or below the band edge increasing linearly to a level of 15.6 dBm/MHz at 5 MHz
above or below the band edge, and from 5 MHz above or below the band edge increasing linearly to
a level of 27 dBm/MHz at the band edge.

5.9.2 Test Procedure

a. Check the calibration of the measuring instrument using either an internal calibrator or a known
signal from an external generator.

b. Position the EUT without connection to measurement instrument. Turn on the EUT and connect
its antenna terminal to measurement instrument via a low loss cable. Then set it to any one
measured frequency within its operating range, and make sure the instrument is operated in its
linear range.

c. Set RBW of spectrum analyzer to 1 MHz with a convenient frequency span.

d. Measure the highest amplitude appearing on spectral display and set it as a reference level. Plot
the graph with marking the highest point and edge frequency.

e. Repeat above procedures until all measured frequencies were complete.

5.9.3 Test Setup

Add:Room 102, 201, Building 2, Yuanwanggu RFID Industrial Park, Tongguan Road, Tianliao Community, Yutang Street, Guangming District, Shenzhen,China
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Spectrum
EUT Analyzer

5.9.4 Test Results

5150-5250 MHz
(802.11a) Band Edge, Left Side (802.11a) Band Edge, Right Side

Add:Room 102, 201, Building 2, Yuanwanggu RFID Industrial Park, Tongguan Road, Tianliao Community, Yutang Street, Guangming District, Shenzhen,China
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5150-5250 MHz
(802.11n40) Band Edge, Left Side (802.11n40) Band Edge, Right Side

1 Frequency Sweep

Add:Room 102, 201, Building 2, Yuanwanggu RFID Industrial Park, Tongguan Road, Tianliao Community, Yutang Street, Guangming District, Shenzhen,China
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5725-5850 MHz
(802.11a) Band Edge, Left Side (802.11a) Band Edge, Right Side

1001 pis

14.61 dim
16.81 dBm
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5725-5850 MHz
(802.11n40) Band Edge, Left Side (802.11n40) Band Edge, Right Side
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5.10 Spurious RF Conducted Emissions
5.10.1 Limit
According to FCC §15.407(b).

Undesirable emission limits. Except as shown in paragraph (b)(7) of this section, the maximum
emissions outside of the frequency bands of operation shall be attenuated in accordance with the
following limits:

(1) For transmitters operating in the 5.15-5.25 GHz band: All emissions outside of the 5.15-5.35
GHz band shall not exceed an e.i.r.p. of =27 dBm/MHz.

(2) For transmitters operating in the 5.25-5.35 GHz band: All emissions outside of the 5.15-5.35
GHz band shall not exceed an e.i.r.p. of =27 dBm/MHz.

(3) For transmitters operating in the 5.47-5.725 GHz band: All emissions outside of the 5.47-5.725
GHz band shall not exceed an e.i.r.p. of =27 dBm/MHz.

(4) For transmitters operating solely in the 5.725-5.850 GHz band:

(i) All emissions shall be limited to a level of -27 dBm/MHz at 75 MHz or more above or below the
band edge increasing linearly to 10 dBm/MHz at 25 MHz above or below the band edge, and from
25 MHz above or below the band edge increasing linearly to a level of 15.6 dBm/MHz at 5 MHz
above or below the band edge, and from 5 MHz above or below the band edge increasing linearly to
a level of 27 dBm/MHz at the band edge.

5.10.2 Test Procedure

The Spurious RF conducted emissions compliance of RF radiated emission should be measured by
following the guidance in ANSI C63.10-2020+Cor.1-2023+C63.10a-2024 + Errata to C63.10a-2024
with respect to maximizing the emission by rotating the EUT, measuring the emission while the EUT
is situated in three orthogonal planes (if appropriate), adjusting the measurement antenna height
and polarization etc. Set RBW=100kHz and VBW= 300kHz to measure the avg field strength, and
measure frequency range from 9kHz to 26.5GHz.

5.10.3 Test Setup

EUT Spectrum Analyzer

5.10.4 Test Results

Note: The measurement frequency range is from 9kHz to the 10th harmonic of the fundamental
frequency; The lowest, middle and highest channels are tested to verify the spurious emissions and

band edge measurement data.

Add:Room 102, 201, Building 2, Yuanwanggu RFID Industrial Park, Tongguan Road, Tianliao Community, Yutang Street, Guangming District, Shenzhen,China
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For U-NII-1:

TX. Spurious NVNT a 5180MHz Antl Emission

=
Ref Level 30.00 dBm
e Att

Offset 3.71 dB ® RBW 1 MHz
30dB SWT 160ms ® VBW 3 MHz

1 Frequency Sweep

30.0 MHz
2 Marker Table

X-Value
5.1813 GHz
22.1494 GHz
10.17439 GHz
15.53969 GHz
20.91965 GHz

Mode Sweep

30001 pts

Y-Value
6.23 dBm
-47.13 dBm
-53.20 dBm
-53.25 dBm
-48.68 dBm

4.0 GHz/

Function

Tx. Spurious NVNT a 5200MHz Ant1l Emission

SGL
Count 100/100
® 1Rm Avg
6.23 dBm
5.18130 GHz
-47.13 dBm
22.149 40 GHz

Mi[1]

M2[1]

40.0 GHz

Function Result

==
Ref Level 30.00 dBm
° Att

Offset 3.71 dB ® RBW 1 MHz

30dB SWT 160ms ® VBW 3 MHz
1 Frequency Sweep

i

30.0 MHz
2 Marker Table

Type Ref X-Value

m1 51986 GHz
m2 21.58316 GHz
m3 10.287 63 GHz
[ 15.604 98 GHz
M5 20.907 66 GHz

Mode Sweep

30001 pts

Y-Value
6.67 dBm
-47.20 dBm
-53.33 dBm
-53.25dBm
-48.58 dBm

Fax: (86-755) 29985110

4.0 GHz/

Function

SGL
Count 100/100
® 1Rm Avg
6.67 dBm
5.198 60 GHz
-47.20 dBm
21.583 16 GHz

MI[1]

m2[1]

40.0 GHz

Function Result
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Tx. Spurious NVNT a 5240MHz Ant1 Emission

Ref Level 30.00 dBm
° Att

Offset 3.71 dB
30dB SWT
1 Frequency Sweep

RBW 1 MHz

160 ms ® VBW 3 MHz

W—w

30.0 MHz

2 Marker Table

Type Ref X-Value

m1 5.2386 GHz
m2 22.08811 GHz
m3 10.29829 GHz
M4 15.72089 GHz
M5 20.909 GHz

Mode Sweep

30001 pts

YValue
6.92 dBm
-47.09 dBm
-53.50 dBm
-52.78 dBm
-48.67 dBm

4.0 GHz/

Function

TX. Spurious NVNT n20 5180MHz Antl Emission

SGL
Count 100/100
® 1Rm Avg
6.92 dBm
5.238 60 GHz
-47.09 dBm
22.088 11 GHz

MI[1]

m2[1]

40.0 GHz

Function Result

=
Ref Level 30.00dBm Offset 3.71 dB

e Att 30dB SWT 160 ms
1 Frequency Sweep

RBW 1 MHz
VBW 3 MHz

30.0 MHz

2 Marker Table

Type Ref X-Value
M1 5.1813 GHz
M2 21.58182 GHz
M3 10.17039 GHz
M 15.53969 GHz
M5 20.90233 GHz

Mode Sweep

30001 pts

Fax: (86-755) 29985110

4.0 GHz/

Function

SGL
Count 100/100
® 1Rm Avg
6.22 dBm
5.18130 GHz
-47.22 dBm
21.58182 GHz

Mi[1]

M2[1]

40.0 GHz

Function Result
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TX. Spurious NVNT n20 5200MHz Antl Emission

Ref Level 30.00 dBm
30dB
1 Frequency Sweep

Offset 3.71 dB
SWT 160 ms

RBW 1 MHz

e Att VBW 3 MHz

p——

30.0 MHz

2 Marker Table
Type Ref
m1

m2

m3

ma

M5

X-Value
5.1986 GHz
22.09211 GHz
10.2037 GHz
15.59965 GHz
20.97828 GHz

Mode Sweep

30001 pts

Y-Value

6.41 dBm
-47.18 dBm
-53.38 dBm
-53.34 dBm
-48.66 dBm

TX. Spurious NVNT n20 5240MHz Antl Emission

SGL
Count 100/100
® 1Rm Avg

6.41 dBm
5.198 60 GHz
-47.18 dBm
22.09211 GHz

MI[1]

m2[1]

4.0 GHz/ 40.0 GHz

Function Function Result

=
Ref Level 30.00 dBm
o Att 30dB
1 Frequency Sweep

Offset 3.71 dB
SWT 160 ms

RBW 1 MHz
VBW 3 MHz

30.0 MHz

2 Marker Table
Type Ref
m1

m2

M3

ma

M5

X-Value
5.2386 GHz
22.10277 GHz
10.28763 GHz
15.71956 GHz
20.942 3 GHz

Mode Sweep

30001 pts

Fax: (86-755) 29985110

4.0 GHz/

SGL
Count 100/100
® 1Rm Avg
6.64 dBm
5.23860 GHz
-47.13 dBm
2210277 GHz

Mi[1]

M2[1]

40.0 GHz

Function Function Result
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TX. Spurious NVNT n40 5190MHz Antl Emission

Ref Level 30.00 dBm
30dB
1 Frequency Sweep

Offset 3.71 dB
SWT 160 ms

RBW 1 MHz

e Att VBW 3 MHz

P ot

30.0 MHz

2 Marker Table
Type Ref X-Value
m1 5.188 GHz
m2 2211076 GHz
m3 10.18771 GHz
M4 15.41046 GHz
M5 20.88235 GHz

Mode Sweep

30001 pts

Y-Value

0.19 dBm
-47.21 dBm
-53.27 dBm
-53.77dBm
-48.51 dBm

TX. Spurious NVNT n40 5230MHz Antl Emission

SGL
Count 100/100
® 1Rm Avg
0.19 dBm
5.18800 GHz
-47.21 dBm
22.11076 GHz

MI[1]

m2[1]

4.0 GHz/ 40.0 GHz

Function Function Result

=
Ref Level 30.00 dBm

o Att 30dB
1 Frequency Sweep

Offset 3.71 dB
SWT 160 ms

RBW 1 MHz
VBW 3 MHz

30.0 MHz

2 Marker Table

Type Ref X-Value
M1 5.2319 GHz
M2 21.61513 GHz
M3 10.29296 GHz
M 15.88343 GHz
M5 20.87036 GHz

Mode Sweep

30001 pts

Fax: (86-755) 29985110

4.0 GHz/

SGL
Count 100/100
® 1Rm Avg
0.26 dBm
5.23190 GHz
-47.30 dBm
21.61513 GHz

Mi[1]

M2[1]

40.0 GHz

Function Function Result
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For U-NII-3

Tx. Spurious NVNT a 5745MHz Ant1l Emission

=
Ref Level 30.00 dBm
° Att 30dB

Offset 3.71 dB
SWT 160 ms

RBW
VBW 3

1 Frequency Sweep

30.0 MHz
2 Marker Table

X-Value
5.7435 GHz
17.23575 GHz
11.4894 GHz
17.23575 GHz
22.80624 GHz

1 MHz

MHz Mode Sweep

30001 pts

Y-Value

6.46 dBm
-46.31 dBm
-53.24 dBm
-46.31 dBm
-48.35 dBm

TX. Spurious NVNT a 5785MHz Antl Emission

SGL
Count 100/100
® 1Rm Avg

6.46 dBm
5.743 50 GHz
-46.31 dBm
17.23575 GHz

MI[1]

m2[1]

4.0 GHz/ 40.0 GHz

Function Function Result

==
Ref Level 30.00 dBm
o Att 30dB
1 Frequency Sweep

Offset 3.71 dB
SWT 160 ms

RBW

|
oot

30.0 MHz

2 Marker Table
Type Ref
m1

m2

m3

ma

M5

X-Value
5.786 2 GHz
17.35699 GHz
11.56667 GHz
17.35699 GHz
23.32851 GHz

1 MHz
VBW 3 MHz

Mode Sweep

30001 pts

Y-Value

6.62 dBm
-44.93 dBm
-53.41 dBm
-44.93 dBm
-48.24 dBm

Fax: (86-755) 29985110

4.0 GHz/

SGL
Count 100/100
® 1Rm Avg
6.62 dBm
5.786 20 GHz
-44.93 dBm
17.357 00 GHz

MI[1]

m2[1]

40.0 GHz

Function Function Result
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Tx. Spurious NVNT a 5825MHz Ant1l Emission

Ref Level 30.00 dBm Offset 3.71 dB @ RBW
e Att 30dB SWT 160 ms
1 Frequency Sweep

1 MHz SGL
VBW 3 MHz Mode Sweep Count 100/100
® 1Rm Avg

MI[1]  634dBm
5.823 50 GHz

M2[1] -46.88 dBm
17.474 24 GHz

30.0 MHz
2 Marker Table
Type X-Value

30001 pts 4.0 GHz/ 40.0 GHz

Y-Value

M2
M3
M4
M5

m1 5.8235 GHz

17.47424 GHz
11.65194 GHz
1747424 GHz
23.37248 GHz

6.34 dBm
-46.88 dBm
-53.44 dBm
-46.88 dBm

Function

Function Result

-48.04 dBm

TX. Spurious NVNT n20 5745MHz Antl Emission

=
Ref Level 30.00dBm Offset 3.71 dB

e Att 30dB SWT 160 ms
1 Frequency Sweep

RBW 1 MHz SGL
VBW 3 MHz Mode Sweep Count 100/100
® 1Rm Avg
MI[1]  6.42dBm
5.743 50 GHz
M2[1] -46.51 dBm
17.23575 GHz

30.0 MHz

2 Marker Table

Type Ref X-Value
M1 5.7435 GHz
M2 17.23575 GHz
M3 11.48807 GHz
M 17.23575 GHz
M5 22.80624 GHz

30001 pts 4.0 GHz/ 40.0 GHz

Function Function Result
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TX. Spurious NVNT n20 5785MHz Antl Emission

Ref Level 30.00 dBm Offset 3.71 dB @ RBW
e Att 30dB SWT 160 ms
1 Frequency Sweep

1 MHz
VBW 3 MHz

30.0 MHz

2 Marker Table
Type Ref X-Value
m1 5.786 2 GHz
m2 17.35566 GHz
m3 11.56801 GHz
M4 17.35566 GHz
M5 23.33784 GHz

Mode Sweep

30001 pts

Y-Value

6.33 dBm
-44.67 dBm
-53.75 dBm
-44.67 dBm
-48.10 dBm

TX. Spurious NVNT n20 5825MHz Antl Emission

SGL
Count 100/100

® 1Rm Avg

MI[1]  633dBm
5.786 20 GHz

M2[1] -44.67 dBm
17.355 66 GHz

4.0 GHz/ 40.0 GHz

Function Function Result

=
Ref Level 30.00dBm Offset 3.71 dB

e Att 30dB SWT 160 ms
1 Frequency Sweep

RBW 1 MHz

30.0 MHz

2 Marker Table

Type Ref X-Value
M1 5.8261 GHz
M2 17.47158 GHz
M3 11.65061 GHz
M 17.47158 GHz
M5 23.40979 GHz

VBW 3MHz Mode Sweep

30001 pts

Fax: (86-755) 29985110

4.0 GHz/

SGL
Count 100/100
® 1Rm Avg
MI[1]  6.93 dBm
5.826 10 GHz
M2[1] -46.35 dBm
17.47158 GHz

40.0 GHz

Function Function Result
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TX. Spurious NVNT n40 5755MHz Antl Emission

Ref Level 30.00 dBm Offset 3.71 dB @ RBW
e Att 30dB SWT 160 ms
1 Frequency Sweep

1 MHz
VBW 3 MHz

30.0 MHz

2 Marker Table
Type Ref X-Value
m1 5.7528 GHz
m2 22.14007 GHz
m3 11.51738 GHz
M4 17.26506 GHz
M5 23.21793 GHz

Mode Sweep

30001 pts

Y-Value
3.46 dBm
-47.26 dBm
-53.63 dBm
-48.03 dBm
-48.37 dBm

TX. Spurious NVNT n40 5795MHz Antl Emission

SGL
Count 100/100

® 1Rm Avg

MI[1]  3.46dBm
5.75280 GHz

M2[1] -47.26 dBm
22.14007 GHz

4.0 GHz/ 40.0 GHz

Function Function Result

=
Ref Level 30.00dBm Offset 3.71 dB

e Att 30dB SWT 160 ms
1 Frequency Sweep

RBW 1 MHz

30.0 MHz

2 Marker Table

Type Ref X-Value
M1 5.7928 GHz
M2 17.38764 GHz
M3 11.49606 GHz
M 17.38764 GHz
M5 23.37648 GHz

VBW 3MHz Mode Sweep

30001 pts

Fax: (86-755) 29985110

4.0 GHz/

SGL
Count 100/100
® 1Rm Avg
MI[1]  4.05dBm
5.79280 GHz
M2[1] -46.72 dBm
17.387 64 GHz

40.0 GHz

Function Function Result
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5.11 Frequency Stability
5.11.1 Limit

Manufactures of U-NII devices are responsible for ensuring frequency stability such that an emission is

maintained within the band of operation under all conditions of normal operation as specified in the user’s

manual.

The transmitter center frequency tolerance shall be £ 20 ppm maximum for the 5 GHz band (IEEE
802.11n specification).

5.11.2 Test Procedure

1. The transmitter output (antenna port) was connected to the spectrum analyzer.

2. EUT have transmitted absence of modulation signal and fixed channelize.

3. Set the spectrum analyzer span to view the entire absence of modulation emissions bandwidth.
4. Set RBW =10 kHz, VBW = 10 kHz with peak detector and maxhold settings.

5. fc is declaring of channel frequency. Then the frequency error formula is (fc-f)/fc x 108 ppm and
the limit is less than £20ppm (IEEE 802.11n specification).

6. The test extreme voltage is to change the primary supply voltage from 85 to 115 percent of the
nominal value

7. Extreme temperature is -20°C~70°C.

5.11.3 Test Setup

Spectrum

EUT Analyzer

5.11.4 Test Results
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Aftermarket Automotive
EUT: Type-C HUD (Head-Up Model Name: EW-HUDV5-Ultra
Display) - V Series
Test Mode: TX Mode(5150-5250MHz) |Test Voltage: DC 12V from battery

Voltage vs. Frequency Stability

Reference Frequency: 5180MHz
Max. i
TEST CONDITIONS ¢ fo Deviation Max.(Der\r?)atlon
(MHz) PP

- V nom (V) 12 5180.007 5180 0.007 1.36
(E‘g)m 20| Vmax (V) | 10.8 | 5180.017 | 5180 0.017 3.24
V min (V) 13.2 5180.041 5180 0.041 7.99

Limits + 20 ppm

Result Complies

Temperature vs. Frequency Stability
Reference Frequency: 5180MHz
TEST CONDITIONS Max. | \ax. Deviation
f fc Deviation (ppm)
(MH2) PP

T (°C) -20 5180.005 5180 0.005 0.90
T (°C) -10 5180.021 5180 0.021 4.10
T (°C) 0 5180.042 5180 0.042 8.03
T (°C) 10 5180.013 5180 0.013 2.47
V nom 12 T (°C) 20 5180.047 5180 0.047 9.04
(V) T (°C) 30 5180.017 5180 0.017 3.37
T (°C) 40 5180.018 5180 0.018 3.42
T (°C) 50 5180.037 5180 0.037 7.16
T (°C) 60 5180.024 5180 0.024 4.64
T (°C) 70 5180.038 5180 0.038 7.39

Limits + 20 ppm

Result Complies
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Voltage vs. Frequency Stability

Reference Frequency: 5200MHz
TEST CONDITIONS M_ax_. Max. Deviation
f fc Deviation

MH2) (PpM)
T V nom (V) 12 5200.005 5200 0.005 0.87
(E‘g)m 20| Vmax (V) | 10.8 | 5200.002 | 5200 0.002 0.36
V min (V) 13.2 5200.005 5200 0.005 0.91

Limits + 20 ppm

Result Complies

Temperature vs. Frequency Stability

Reference Frequency: 5200MHz
TEST CONDITIONS Max. | pax. Deviation
f fc Deviation

(MH2) (ppm)
T (°C) -20 5200.036 5200 0.036 7.00
T (°C) -10 5200.022 5200 0.022 4.25
T (°C) 0 5200.020 5200 0.020 3.85
T (°C) 10 5200.027 5200 0.027 5.15
V nom 12 T (°C) 20 5200.003 5200 0.003 0.49
V) T (°C) 30 5200.041 5200 0.041 7.94
T (°C) 40 5200.036 5200 0.036 6.83
T (°C) 50 5200.037 5200 0.037 7.03
T (°C) 60 5200.025 5200 0.025 4.76
T (°C) 70 5200.014 5200 0.014 2.63

Limits + 20 ppm

Result Complies
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Voltage vs. Frequency Stability

Reference Frequency: 5240MHz
TEST CONDITIONS M_ax_. Max. Deviation
f fc Deviation

MH2) (PpM)
T V nom (V) 12 5240.035 5240 0.035 6.59
(E‘g)m 20| Vmax (V) | 10.8 | 5240.049 | 5240 0.049 9.38
V min (V) 13.2 5240.029 5240 0.029 5.58

Limits + 20 ppm

Result Complies

Temperature vs. Frequency Stability

Reference Frequency: 5240MHz
TEST CONDITIONS Max. | pax. Deviation
f fc Deviation

(MH2) (ppm)
T (°C) -20 5240.016 5240 0.016 3.10
T (°C) -10 5240.028 5240 0.028 5.41
T (°C) 0 5240.010 5240 0.010 1.86
T (°C) 10 5240.045 5240 0.045 8.64
V nom 12 T (°C) 20 5240.002 5240 0.002 0.32
V) T (°C) 30 5240.044 5240 0.044 8.47
T (°C) 40 5240.043 5240 0.043 8.17
T (°C) 50 5240.012 5240 0.012 2.27
T (°C) 60 5240.004 5240 0.004 0.69
T (°C) 70 5240.029 5240 0.029 5.61

Limits + 20 ppm

Result Complies
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Voltage vs. Frequency Stability

Reference Frequency: 5190MHz
TEST CONDITIONS M.ax'. Max. Deviation
f fc Deviation

(MH2) (PpM)
T V nom (V) 12 5190.017 5190 0.017 3.37
(E‘g)m 20| Vmax (V) | 10.8 | 5190.020 | 5190 0.020 3.93
V min (V) 13.2 5190.012 5190 0.012 2.37

Limits + 20 ppm

Result Complies

Temperature vs. Frequency Stability

Reference Frequency: 5190MHz
TEST CONDITIONS Max. | pax. Deviation
f fc Deviation

(MH2) (ppm)
T (°C) -20 5190.006 5190 0.006 1.20
T (°C) -10 5190.012 5190 0.012 2.36
T (°C) 0 5190.030 5190 0.030 5.71
T (°C) 10 5190.041 5190 0.041 7.90
V nom 12 T (°C) 20 5190.025 5190 0.025 4.90
V) T (°C) 30 5190.041 5190 0.041 7.87
T (°C) 40 5190.037 5190 0.037 7.20
T (°C) 50 5190.049 5190 0.049 9.35
T (°C) 60 5190.035 5190 0.035 6.80
T (°C) 70 5190.015 5190 0.015 2.86

Limits + 20 ppm

Result Complies

Add:Room 102, 201, Building 2, Yuanwanggu RFID Industrial Park, Tongguan Road, Tianliao Community, Yutang Street, Guangming District, Shenzhen,China
Tel: (86-755) 29989321 Fax: (86-755) 29985110 Web:www.sz-hongbiao.com


http://www.sz-hongbiao.com/

HONG BIAO

gl\ *IT‘ iA iIE - Page 84 of 91 - Report No.: HB20260519008E-04

Voltage vs. Frequency Stability

Reference Frequency: 5230MHz
TEST CONDITIONS Max. Max. Deviation
f fc Deviation

(MH2) (PPM)
- V nom (V) 12 5230.043 5230 0.043 8.30
(E‘g)m 20| Vmax(V) | 10.8 | 5230.024 | 5230 0.024 4.63
V min (V) 13.2 5230.012 5230 0.012 2.33

Limits + 20 ppm

Result Complies

Temperature vs. Frequency Stability

Reference Frequency: 5230MHz
TEST CONDITIONS Max. | pax. Deviation
f fc Deviation

(MH2) (ppm)
T (°C) -20 5230.028 5230 0.028 5.36
T (°C) -10 5230.035 5230 0.035 6.73
T (°C) 0 5230.024 5230 0.024 4.55
T (°C) 10 5230.043 5230 0.043 8.15
V nom 12 T (°C) 20 5230.040 5230 0.040 7.74
V) T (°C) 30 5230.044 5230 0.044 8.40
T (°C) 40 5230.010 5230 0.010 1.84
T (°C) 50 5230.047 5230 0.047 8.96
T (°C) 60 5230.024 5230 0.024 4.68
T (°C) 70 5230.022 5230 0.022 4.23

Limits + 20 ppm

Result Complies
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Voltage vs. Frequency Stability

Reference Frequency: 5745MHz
TEST CONDITIONS M.ax.' Max. Deviation
f fc Deviation

(MH2) (ppm)
- V nom (V) 12 5745.032 5745 0.032 5.65
(E‘g)m 20| Vmax(V) | 10.8 | 5745.042 | 5745 0.042 7.29
V min (V) 13.2 5745.040 5745 0.040 7.05

Limits + 20 ppm

Result Complies

Temperature vs. Frequency Stability

Reference Frequency: 5745MHz
TEST CONDITIONS Max. | pax. Deviation
f fc Deviation

(MH2) (ppm)
T (°C) -20 5745.013 5745 0.013 2.25
T (°C) -10 5745.034 5745 0.034 5.94
T (°C) 0 5745.012 5745 0.012 2.10
T (°C) 10 5745.022 5745 0.022 3.86
V nom 12 T (°C) 20 5745.032 5745 0.032 5.60
V) T (°C) 30 5745.035 5745 0.035 6.17
T (°C) 40 5745.041 5745 0.041 7.06
T (°C) 50 5745.002 5745 0.002 0.33
T (°C) 60 5745.014 5745 0.014 2.44
T (°C) 70 5745.003 5745 0.003 0.48

Limits + 20 ppm

Result Complies
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Voltage vs. Frequency Stability

Reference Frequency: 5785MHz
TEST CONDITIONS Max. Max. Deviation
f fc Deviation

(MH2) (PPM)
- V nom (V) 12 5785.010 5785 0.010 1.80
(E‘g)m 20| Vmax (V) | 10.8 | 5785.044 | 5785 0.044 7.69
V min (V) 13.2 5785.006 5785 0.006 1.00

Limits + 20 ppm

Result Complies

Temperature vs. Frequency Stability

Reference Frequency: 5785MHz
TEST CONDITIONS Max. | pax. Deviation
f fc Deviation

(MH2) (ppm)
T (°C) -20 5785.041 5785 0.041 7.08
T (°C) -10 5785.011 5785 0.011 1.91
T (°C) 0 5785.008 5785 0.008 1.33
T (°C) 10 5785.021 5785 0.021 3.64
V nom 12 T (°C) 20 5785.035 5785 0.035 6.01
V) T (°C) 30 5785.036 5785 0.036 6.24
T (°C) 40 5785.038 5785 0.038 6.55
T (°C) 50 5785.043 5785 0.043 7.48
T (°C) 60 5785.034 5785 0.034 5.84
T (°C) 70 5785.022 5785 0.022 3.80

Limits + 20 ppm

Result Complies
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Voltage vs. Frequency Stability

Reference Frequency: 5825MHz
TEST CONDITIONS M.ax'. Max. Deviation
f fc Deviation

(MH2) (PpM)
T V nom (V) 12 5825.016 5825 0.016 2.73
(E‘g)m 20| Vmax (V) | 10.8 | 5825.000 | 5825 0.000 0.03
V min (V) 13.2 5825.032 5825 0.032 5.54

Limits + 20 ppm

Result Complies

Temperature vs. Frequency Stability

Reference Frequency: 5825MHz
TEST CONDITIONS Max. | pax. Deviation
f fc Deviation

(MH2) (ppm)
T (°C) -20 5825.016 5825 0.016 2.73
T (°C) -10 5825.000 5825 0.000 0.03
T (°C) 0 5825.032 5825 0.032 5.54
T (°C) 10 5825.016 5825 0.016 2.73
V nom 12 T (°C) 20 5825.000 5825 0.000 0.03
V) T (°C) 30 5825.032 5825 0.032 5.54
T (°C) 40 5825.016 5825 0.016 2.73
T (°C) 50 5825.000 5825 0.000 0.03
T (°C) 60 5825.032 5825 0.032 5.54
T (°C) 70 5825.016 5825 0.016 2.73

Limits + 20 ppm

Result Complies
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Voltage vs. Frequency Stability

Reference Frequency: 5755MHz
TEST CONDITIONS M_ax'. Max. Deviation
f fc Deviation

S V nom (V) 12 5755.014 5755 0.014 2.35
(°C) 20| V mgx V) 10.8 5755.044 5755 0.044 7.58
V min (V) 13.2 5755.031 5755 0.031 5.36

Limits + 20 ppm

Result Complies

Temperature vs. Frequency Stability

Reference Frequency: 5755MHz
TEST CONDITIONS Max. | pax. Deviation
f fc Deviation

(MH2) (ppm)
T (°C) -20 5755.002 5755 0.002 0.41
T (°C) -10 5755.033 5755 0.033 5.77
T (°C) 0 5755.022 5755 0.022 3.80
T (°C) 10 5755.018 5755 0.018 3.21
V nom 5 T (°C) 20 5755.019 5755 0.019 3.26
V) T (°C) 30 5755.039 5755 0.039 6.83
T (°C) 40 5755.020 5755 0.020 3.39
T (°C) 50 5755.015 5755 0.015 2.53
T (°C) 60 5755.045 5755 0.045 7.86
T (°C) 70 5755.016 5755 0.016 2.70

Limits + 20 ppm

Result Complies
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Voltage vs. Frequency Stability

Reference Frequency: 5795MHz
TEST CONDITIONS M.ax'. Max. Deviation
f fc Deviation

(MH2) (PpM)
T V nom (V) 12 5795.046 5795 0.046 7.99
(E‘g)m 20| Vmax(V) | 10.8 | 5795.031 | 5795 0.031 5.44
V min (V) 13.2 5795.030 5795 0.030 5.13

Limits + 20 ppm

Result Complies

Temperature vs. Frequency Stability

Reference Frequency: 5795MHz
TEST CONDITIONS Max. | pax. Deviation
f fc Deviation

(MH2) (ppm)
T (°C) -20 5795.050 5795 0.050 8.57
T (°C) -10 5795.002 5795 0.002 0.34
T (°C) 0 5795.023 5795 0.023 3.99
T (°C) 10 5795.030 5795 0.030 5.12
V nom 12 T (°C) 20 5795.046 5795 0.046 7.86
V) T (°C) 30 5795.045 5795 0.045 7.71
T (°C) 40 5795.019 5795 0.019 3.25
T (°C) 50 5795.002 5795 0.002 0.28
T (°C) 60 5795.044 5795 0.044 7.66
T (°C) 70 5795.015 5795 0.015 2.51

Limits + 20 ppm

Result Complies
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6 Photographs of the Test Setup

Radiated Emission Below 1GHz

|

Radiated Emission Above 1GHz
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7 Photographs of the EUT
Please refer to report HB20260519008E-01 for product photos.

*kkkkk END OF REPORT *kkkkk
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