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Appendix A.4: Test Results of Conducted Spurious Emissions Measured in 100 kHz
Bandwidth

Band Edge
TestMode Antenna ChName Channel RefLevel [dBm] Result [dBm] | Limit [dBm] Verdict
Low 2412 12.35 -31.49 <-7.65 PASS
11B Ant1
High 2462 11.62 -39.25 <-8.38 PASS
Low 2412 4.49 -31.27 <-15.52 PASS
11G Ant1
High 2462 2.93 -39.61 <-17.07 PASS
Low 2412 3.97 -31.6 <-16.03 PASS
11N20SISO Ant1
High 2462 2.97 -39.01 <-17.03 PASS
Low 2422 1.52 -31.75 <-18.48 PASS
11N40SISO Ant1 -
High 2452 0.15 -37.36 <-19.85 PASS
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11N40SISO_Ant1_Low_2422
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Conducted Spurious Emission

TestMode Antenna Channel FreEqNIIQr?Zr]lge Rt[agl_B?:]/]e I ng::; [Iaigr:] Verdict
Reference 11.45 11.45 - PASS

2412 30~1000 11.45 -40.68 <-8.55 PASS

1000~26500 11.45 -32.43 <-8.55 PASS

Reference 9.64 9.64 - PASS

11B Ant1 2437 30~1000 9.64 -41.74 <-10.36 PASS
1000~26500 9.64 -31.52 <-10.36 PASS

Reference 9.74 9.74 - PASS

2462 30~1000 9.74 -41.03 <-10.26 PASS

1000~26500 9.74 -32.57 <-10.26 PASS

Reference 4.39 4.39 - PASS

2412 30~1000 4.39 -40.94 <-15.61 PASS

1000~26500 4.39 -32.3 <-15.61 PASS

Reference 3.52 3.52 - PASS

11G Ant1 2437 30~1000 3.52 -41.75 <-16.48 PASS
1000~26500 3.52 -31.65 <-16.48 PASS

Reference -0.23 -0.23 - PASS

2462 30~1000 -0.23 -41.6 <-20.23 PASS

1000~26500 -0.23 -32.4 <-20.23 PASS

Reference 1.25 1.25 - PASS

2412 30~1000 1.25 -41.25 <-18.75 PASS

1000~26500 1.25 -32.45 <-18.75 PASS

Reference 3.01 3.01 - PASS

11N20SISO Ant1 2437 30~1000 3.01 -41.25 <-16.99 PASS
1000~26500 3.01 -31.89 <-16.99 PASS

Reference 3.64 3.64 - PASS

2462 30~1000 3.64 -41.05 <-16.36 PASS

1000~26500 3.64 -32.4 <-16.36 PASS

Reference 1.18 1.18 - PASS

2422 30~1000 1.18 -40.74 <-18.82 PASS

1000~26500 1.18 -32.24 <-18.82 PASS

Reference -1.66 -1.66 - PASS

11N40SISO Ant1 2437 30~1000 -1.66 -41.18 <-21.66 PASS
1000~26500 -1.66 -32.3 <-21.66 PASS

Reference -1.36 -1.36 - PASS

2452 30~1000 -1.36 -41.9 <-21.36 PASS

1000~26500 -1.36 -32.2 <-21.36 PASS
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Sweep 2.93 ms (1001 pts)

11G_Ant1_2412_30~1000

#Atten: 30 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

#Avg

Ref Lvl Offset 18.74 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Oct 11, 2023
1:39:51 PM

Avg|Hold: 30/30
Trig: Free Run

Type: Power (RMSEV
M

PPPPPP

Mkr1 875.10 MHz
-40.94 dBm

Stop 1.0000 GHz|
Sweep ~94.2 ms (30001 pts)

11G_Ant1_2412_1000~26500

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

#Atten: 30 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

#Avg

Ref Lvi Offset 18.74 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

X
2.406 75 GHz
25,553 95 GHz

Function

Oct 11, 2023
1:41:14 PM

Avg|Hold: 30/30
Trig: Free Run

Function Width

Type: Power (RMS| 1 | » a4
M
PPPPPP

Mkr2 25.553 95 GHz
-32.30 dBm

’2

Stop 26.50 GHz|
Sweep ~2.44 s (30001 pts)

Function Value

x

Center Frequency
412000000 GHz

Frequency

Span

30.0000000 MHz
Swept Span
Zero Span

Full Span

Start Freq
397000000 GHz

Stop Freq

2.427000000 GHz

AUTO TUNE ]

CF Step
3.000000 MHz

Auto
Man

Freq Offset
0 Hz
X Axis Scale

og
in

Signal Track
(Span Zoom)

Frequency

Center Frequency
515.000000 MHz
Span

970.000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
30.000000 MHz
Stop Freq
1.000000000 GHz

AUTO TUNE J
CF Step
97.000000 MHz

Auto
Man

Freq Offset
0 Hz
X Axis Scale

og
n

Signal Track
(Span Zoom)

25.5000000 GHz

Swept Span
Zero Span

Full Spa

Start Freq
000000000 GHz

Stop Freq
26.500000000 GHz

| AUTOTUNE ]

CF Step
2.550000000 GHz
Auto

Signal Track
(Span Zoom)
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11G_Ant1_2437_0~Reference

KEYSIGHT |Input RE
RL Coupling: DC
Align: Auto

<+

1 Spectrum
Scale/Div 10 dB
Log

h

\wm‘/j\i M’WW

Center 2.43700 GHz
#Res BW 100 kHz

o o ?

KEYSIGHT InpucRE
>oupling:
RL . Align: Auto

1 Spectrum
Scale/Div 10 dB
Lo

|Start 0.0300 GHz
#Res BW 100 kHz

9

Swept

KEYSIGHT ISDULJ RE e
oupling

RL Align: Auto

1 Spectrum
Scale/Div 10 dB
Log

Start 1.00 GHz
#Res BW 100 kHz

5 Marker Table v
Mode Trace Scale

N 1 f
N_ T 1T [T

& [ 2

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

#Atten: 30 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvi Offset 18.70 dB
Ref Level 30.00 dBm

¢ g
vwmﬂzwmewmmw\ﬂ

WWWWW‘WW

#Video BW 300 kHz

Oct 11, 2023
1:43:54 PM

Avg|Hold: 10/10

#Avg Type: Power (RMSI—ﬂ 5'34
Trig: Free Run M

PPPPPP

Mkr1 2.439 49 GHz
3.52 dBm

.
Sheify

Span 30.00 MHz|
Sweep 2.93 ms (1001 pts)

11G_Ant1_2437_30~1000

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

#Atten: 30 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 18.70 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Oct 11, 2023
1:44:00 PM

Avg|Hold: 30/30

#Avg Type: Power (RMSEV
Trig: Free Run M

PPPPPP

Mkr1 863.91 MHz
-41.75 dBm

x

Center Frequency
437000000 GHz

Span

30.0000000 MHz

Swept Span
Zero Span

Frequency

Full Span

Start Freq
422000000 GHz

Stop Freq

2.452000000 GHz

AUTO TUNE ]

CF Step
3.000000 MHz

Auto
Man

Freq Offset
0 Hz
X Axis Scale

og
in

Signal Track
(Span Zoom)

Frequency
Center Frequency
515.000000 MHz

Span
970.000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
30.000000 MHz
Stop Freq
1.000000000 GHz

AUTO TUNE J

i CF Step

Stop 1.0000 GHz|
Sweep ~94.2 ms (30001 pts)

11G_Ant1_2437_1000~26500

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

#Atten: 30 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvi Offset 18.70 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

X
2.433 95 GHz
2478555 GHz

Function

Oct 11, 2023
1:45:25 PM

#Avg Type: Power (RMS| 1| > a4
Avg|Hold: 30/30 M
Trig: Free Run

PPPPPP

Mkr2 24.785 55 GHz
-31.65 dBm

Stop 26.50 GHz|
Sweep ~2.44 s (30001 pts)

Function Width Function Value

97.000000 MHz

Auto
Man

Freq Offset
0 Hz
X Axis Scale

og
n

Signal Track
(Span Zoom)

25.5000000 GHz

Swept Span
Zero Span

Full Spa

Start Freq
000000000 GHz

Stop Freq
26.500000000 GHz

| AUTOTUNE ]

CF Step
2.550000000 GHz
Auto

Signal Track
(Span Zoom)
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11G_Ant1_2462_0~Reference

KEYSIGHT |Input RE
RL Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB
Log

e
wﬂ’b*“”w

Center 2.46200 GHz
#Res BW 100 kHz

o~

KEYSIGHT InpucRE
>oupling:
RL . Align: Auto

1 Spectrum
Scale/Div 10 dB
Lo

|Start 0.0300 GHz
#Res BW 100 kHz

Swept

KEYSIGHT ISDULJ RE e
oupling

RL Align: Auto

1 Spectrum
Scale/Div 10 dB
Log

Start 1.00 GHz
#Res BW 100 kHz

5 Marker Table v
Mode Trace Scale

N 1 f
N_ T 1T [T

sl

9

9

9

#Atten: 30 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

Ref Lvi Offset 18.60 dB
Ref Level 30.00 dBm

'y
ﬂ!‘sA{\“‘i‘*’\M\/\/\J\‘r’\rM’VN\/f‘\IW

#Video BW 300 kHz

Oct 11, 2023
1:48:01 PM

Avg|Hold: 10/10

#Avg Type: Power (RMSI—ﬂ 5'34
Trig: Free Run M

PPPPPP

Mkr1 2.455 73 GHz
-0.23 dBm

At i e

Span 30.00 MHz|
Sweep 2.93 ms (1001 pts)

11G_Ant1_2462_30~1000

#Atten: 30 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

Ref Lvl Offset 18.60 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Oct 11, 2023
1:48:07 PM

Avg|Hold: 30/30

#Avg Type: Power (RMSEV
Trig: Free Run M

PPPPPP

Mkr1 907.04 MHz
-41.60 dBm

x

Center Frequency
462000000 GHz

Frequency

Span
30.0000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
447000000 GHz
Stop Freq
2.477000000 GHz

AUTO TUNE ]

CF Step
3.000000 MHz

Auto
Man

Freq Offset
0 Hz
X Axis Scale

og
in

Signal Track
(Span Zoom)

Frequency
Center Frequency
515.000000 MHz

Span
970.000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
30.000000 MHz

X Stop Freq
1} 1.000000000 GHz

Stop 1.0000 GHz|
Sweep ~94.2 ms (30001 pts)

11G_Ant1_2462_1000~26500

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

#Atten: 30 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvi Offset 18.60 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

X
2.459 45 GHz
26.262 00 GHz

Function

Oct 11, 2023
1:49:31 PM

#Avg Type: Power (RMS| 1| > a4
Avg|Hold: 30/30 M
Trig: Free Run

PPPPPP

Mkr2 26.262 00 GHz
-32.40 dBm

Stop 26.50 GHz|
Sweep ~2.44 s (30001 pts)

Function Width Function Value

AUTO TUNE J
CF Step
97.000000 MHz

Auto
Man

Freq Offset
0 Hz
X Axis Scale

og
n

Signal Track
(Span Zoom)

25.5000000 GHz

Swept Span
Zero Span

Full Spa

Start Freq
000000000 GHz

Stop Freq
26.500000000 GHz

| AUTOTUNE ]

CF Step
2.550000000 GHz
Auto

Signal Track
(Span Zoom)
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KEYSIGHT |Input RE
RL Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB
Log

(quf{w

WWMMW

Center 2.41200 GHz
#Res BW 100 kHz

o o ?

KEYSIGHT InpucRE
>oupling:
RL . Align: Auto

1 Spectrum
Scale/Div 10 dB
Lo

|Start 0.0300 GHz
#Res BW 100 kHz

9

Swept

KEYSIGHT ISDULJ RE e
oupling

RL Align: Auto

1 Spectrum
Scale/Div 10 dB
Log -

Start 1.00 GHz
#Res BW 100 kHz

5 Marker Table v
Mode Trace Scale

N 1 f
N_ T 1T [T

& [ 2

11N20SISO_Ant1_2412_0~Reference

#Atten: 30 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

Ref Lvi Offset 18.74 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

Oct 11, 2023
1:52:30 PM

Avg|Hold: 10/10

#Avg Type: Power (RMSI—ﬂ 5'34
Trig: Free Run M

PPPPPP

Mkr1 2.419 77 GHz
1.25 dBm|

Span 30.00 MHz|
Sweep 2.93 ms (1001 pts)

11N20SISO_Ant1_2412_30~1000

#Atten: 30 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

Ref Lvl Offset 18.74 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Oct 11, 2023
1:52:37 PM

Avg|Hold: 30/30

#Avg Type: Power (RMSEV
Trig: Free Run M

PPPPPP

Mkr1 921.37 MHz
-41.25 dBm

Stop 1.0000 GHz|
Sweep ~94.2 ms (30001 pts)

11N20SISO_Ant1_2412_1000~26500

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

#Atten: 30 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvi Offset 18.74 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

X Y
2.405 90 GHz 4.609 dBm
11580 GHz ___-32.44 dBm_

Function

Oct 11, 2023
1:54:00 PM

#Avg Type: Power (RMS| 1| > a4
Avg|Hold: 30/30 M
Trig: Free Run

PPPPPP

Mkr2 26.115 80 GHz|
-32.44 dBm

Stop 26.50 GHz|
Sweep ~2.44 s (30001 pts)

Function Width Function Value

x

Center Frequency
412000000 GHz

Frequency

Span
30.0000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
397000000 GHz

Stop Freq
2.427000000 GHz

AUTO TUNE ]

CF Step
3.000000 MHz

Auto
Man

Freq Offset
0 Hz
X Axis Scale

og
in

Signal Track
(Span Zoom)

Frequency

Center Frequency
515.000000 MHz
Span

970.000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
30.000000 MHz
Stop Freq
1.000000000 GHz

AUTO TUNE J
CF Step
97.000000 MHz

Auto
Man

Freq Offset
0 Hz
X Axis Scale

og
n

Signal Track
(Span Zoom)

25.5000000 GHz

Swept Span
Zero Span

Full Spa

Start Freq
000000000 GHz

Stop Freq
26.500000000 GHz

| AUTOTUNE ]

CF Step
2.550000000 GHz
Auto

Signal Track
(Span Zoom)
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KEYSIGHT Input RF

RL Align: Auto

1 Spectrum
Scale/Div 10 dB
Log

Center 2.43700 GHz
#Res BW 100 kHz

o~

Coupling: DC

KEYSIGHT |Input RF

RL . Align: Auto

1 Spectrum
Scale/Div 10 dB
Lo

|Start 0.0300 GHz
#Res BW 100 kHz

Coupling: DC

SweptSA
KEYSIGHT !nput RF
RL P

Align: Auto
1 Spectrum

Scale/Div 10 dB

Log

Start 1.00 GHz
#Res BW 100 kHz

5 Marker Table v

Coupling: DC

9

9

Mode Trace Scale

N 1 f
N_ T 1T [T

11N20SISO_Ant1_2437_0~Reference

#Atten: 30 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

Avg|Hold: 10/10

#Avg Type: Power (RMSI—ﬂ 5'34
Trig: Free Run M

PPPPPP

Mkr1 2.439 49 GHz
3.01 dBm|

Ref Lvi Offset 18.70 dB
Ref Level 30.00 dBm

¢ 1
\rw’\lﬂwﬂwfvw\w\ W\NJM’WVW”“NNW\M:)

A

'\J"M\%MW

#Video BW 500 kHz Span 30.00 MHz|

Sweep 2.93 ms (1001 pts)

Oct 11, 2023
1:56:39 PM

11N20SISO_Ant1_2437_30~1000

#Atten: 30 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

Avg|Hold: 30/30

#Avg Type: Power (RMSEV
Trig: Free Run M

PPPPPP

Mkr1 795.98 MHz
-41.25 dBm

Ref Lvl Offset 18.70 dB
Ref Level 20.00 dBm

#Video BW 300 kHz Stop 1.0000 GHz

Sweep ~94.2 ms (30001 pts)

Oct 11, 2023
1:56:45 PM

11N20SISO_Ant1_2437_1000~26500

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

#Atten: 30 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

#Avg Type: Power (RMS| 1| > a4
Avg|Hold: 30/30 M
Trig: Free Run

PPPPPP

Mkr2 25.678 90 GHz
-31.89 dBm

Ref Lvi Offset 18.70 dB
Ref Level 20.00 dBm

'2

#Video BW 300 kHz Stop 26.50 GHz|

Sweep ~2.44 s (30001 pts)

X Function
2.438 20 GHz
25,678 90 GHz

Function Width Function Value

& [ 2

Oct 11, 2023
1:58:09 PM

w

-I1 R

x

Center Frequency
437000000 GHz

Span

30.0000000 MHz

Swept Span
Zero Span

Frequency

Full Span

Start Freq
422000000 GHz

Stop Freq

2.452000000 GHz

AUTO TUNE ]

CF Step
3.000000 MHz

Auto
Man

Freq Offset
0 Hz
X Axis Scale

og
in

Signal Track
(Span Zoom)

Frequency

Center Frequency
515.000000 MHz
Span

970.000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
30.000000 MHz
Stop Freq
1.000000000 GHz

AUTO TUNE J
CF Step
97.000000 MHz

Auto
Man

Freq Offset
0 Hz
X Axis Scale

og
n

Signal Track
(Span Zoom)

25.5000000 GHz

Swept Span
Zero Span

Full Spa

Start Freq
000000000 GHz

Stop Freq
26.500000000 GHz

| AUTOTUNE ]

CF Step
2.550000000 GHz
Auto

Signal Track
(Span Zoom)




Priifbericht - Produkte
Test Report - Products

Appendix A
CN23DI11 001
Page 30 of 77

A_ TUVRheinland®

KEYSIGHT Input RF

Coupling: DC
RL Align: Auto

1 Spectrum
Scale/Div 10 dB
Log

Center 2.46200 GHz
#Res BW 100 kHz

o~

KEYSIGHT InpucRE
>oupling:
RL . Align: Auto

1 Spectrum
Scale/Div 10 dB
Lo

|Start 0.0300 GHz
#Res BW 100 kHz

Swept

KEYSIGHT ISDULJ RE e
oupling

RL Align: Auto

1 Spectrum
Scale/Div 10 dB
Log

Start 1.00 GHz
#Res BW 100 kHz

5 Marker Table v

Mode Trace Scale

N 1 f
N1 i

sl

11N20SISO_Ant1_2462_0~Reference

#Atten: 30 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

Ref Lvi Offset 18.60 dB
Ref Level 30.00 dBm

¢ A
rrw”’vw\nw WMWNﬂPMWAWWWJWWWNW'“

#Video BW 300 kHz

Oct 11, 2023
2:00:55 PM

9

Avg|Hold: 10/10

#Avg Type: Power (RMSI—ﬂ 5'34
Trig: Free Run M

PPPPPP

Mkr1 2.455 73 GHz
3.64 dBm|

Span 30.00 MHz|
Sweep 2.93 ms (1001 pts)

11N20SISO_Ant1_2462_30~1000

#Atten: 30 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

Ref Lvl Offset 18.60 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Oct 11, 2023
2:01:02 PM

11N20SISO_Ant1_2462_1

9

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

#Atten: 30 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

#Avg

Ref Lvi Offset 18.60 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

X
2.461 15 GHz
2547320 GHz_

Function

Oct 11, 2023
2:02:25 PM

9

Avg|Hold: 30/30
Trig: Free Run

Function Width

Avg|Hold: 30/30

#Avg Type: Power (RMSEV
Trig: Free Run M

PPPPPP

Mkr1 815.89 MHz
-41.04 dBm

Stop 1.0000 GHz|
Sweep ~94.2 ms (30001 pts)

000~26500

Type: Power (RMS| 1 | » a4
M
PPPPPP

Mkr2 25.473 20 GHz
-32.40 dBm

’2

Stop 26.50 GHz|
Sweep ~2.44 s (30001 pts)

Function Value

x

Center Frequency
462000000 GHz

Span
30.0000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
447000000 GHz
Stop Freq
2.477000000 GHz

AUTO TUNE ]

Frequency

CF Step
3.000000 MHz

Auto
Man

Freq Offset
0 Hz

X Axis Scale

Signal Track
(Span Zoom)

x

Center Frequency
515.000000 MHz

Frequency

Span
970.000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
30.000000 MHz
Stop Freq
1.000000000 GHz

AUTO TUNE J
CF Step
97.000000 MHz

Auto
Man

Freq Offset
0 Hz
X Axis Scale

og
n

Signal Track
(Span Zoom)

25.5000000 GHz

Swept Span
Zero Span

Full Spa

Start Freq
000000000 GHz

Stop Freq
26.500000000 GHz

| AUTOTUNE ]

CF Step
2.550000000 GHz
Auto

Signal Track
(Span Zoom)
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