SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FG890514-01A

Module 3

NR Band n260 / 100MHz / 16QAM

Lowest Band Edge / Full RB

Highest Band Edge / Full RB

B8 eysigh Spectrum Analyzer - Spectrum Emission Mask
- 05:10:04 P Jan 21, 2019
Radio Std: None

Center Freq: 37.050000000 GHz
Trig: Free Run Avg: 100.00% of 10
#Atten: 0 dB

‘Center Freq 37.050000000 GHz

IFGain:Low Radio Device: BTS
Ref Offset 50 dB
Ref 20.0 dBm

| rVWMWMW«*

i
GNP

ICenter 37.05 GHz

Total Power Spectrum Peak Ref 0.00 dBm

dBm  ALim(dB) Freq (Hz)

Center Freq
37.050000000 GHz

(B Keysight Spectrum Analyzer - Spectrum Emission Mask

Center Fre: 1 39.950000000 GHz

IFGain:Low

Ref Offset 50 dB
Ref 20.0 dBm

Lkt el

ICenter 39.95 GHz

4241dBm/ 1 MHz

+— Trig: Free Run

08:16:10 PM Jan 21, 2019
Radio Std: None

Center Freq: 39.950000000 GHz Frequency
Avg: 100.00% of 10

#Atten: 0 dB Radio Device: BTS

Center Freq,
39.950000000 GHz|

0Hz

NR Band n260 /

100MHz / 64QAM

Lowest Band Edge / Full RB

Highest Band Edge / Full RB

[BE Keysight Spectrum Analyzer - Spectram Emissian Mask
= 05:10:35 P Jan 21, 2019
Radio Std: None

Center Freq: 37.050000000 GHz
»- Trig: Free Run Avg: 100.00% of 10
#Atten: 0 dB

‘Center Freq 37.050000000 GHz

IFGain:Low i Radio Device: BTS

Ref Offset 50 dB
Ref 20.0 dBm

e e i S
I |

WMTHMM»*‘WM‘W‘

ICenter 37.05 GHz
4241 dBm/

r
Integ ALim{(dB) Fres

10

press Reslart lo initiate a new sweep or sequence

STATUS

usc 1 Already in Sing!

(B Keysight Specirum Analyzer - Spectrum Emissian Mask

Center Freq 39.950000000 GHz

IFGain:Low

=

Ref Offset 50 dB
Ref 20.0 dBm

Vil AR

iCenter 39.95 GHz

Total Powe 42 41 dBm/ 1 MHz

Start Freq dBm

0.0Hz

uss i Already in Single, press Restart lo initiate a new sweep or sequence

08:19:17 PM Jan 21,2019

Radio Std: None Frequency

Center Freq: 39.950000000 GHz
Trig: Free Run Avg: 100.00% of 10

#Atten: 0 dB Radio Device: BTS

Center Freq
39.950000000 GHz|

0Hz

TEL : 886-3-327-3456
FAX . 886-3-328-4978
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FG890514-01A

Module 3

NR Band n260 / 400MHz / QPSK

Lowest Band Edge / Full RB

Highest Band Edge / Full RB

[BE Keysight Spectrum Analyzer - Spectrum Emission Mosk
i = N AT 07:26:32 M Jan 22, 2019
Radio Std: None

Center Freq: 37.200000000 GHz
¥ Trig: Free Run Avg: 100.00% of 10
#Atten: 0 dB

‘Center Freq 37.200000000 GHz

IFGain-Low i Radio Device: BTS

Ref Offset 50 dB
Ref 20.0 dBm

f\w.m‘"“lMN w.,w:ql.w.{ frtalerbiampliert |WW Tttt

[M‘WﬁM‘MJ ¥ ¥ ¥

ICenter 37.2 GHz

-42 41 dBm/ 1 MHz

(B Keysight Spectrum Analyzer - Spectrum Emission Mask:

Center Fre q 39.800000000 GHz

ICenter 39.8 GHz

HpMWﬁmM,

E IGH A 02:26:38 AMJan 22, 2019

Center Freq: 39.800000000 GHz Radio Std: None

- Trig: Free Run Avg: 100.00% of 10
#Atten: 0 dB

IFGain:Low Radio Device: BTS

Ref Offset 50 dB.
Ref 20.0 dBm

""W*\‘“‘"W rvM\!-W‘P-\ MMM&-—‘m«-‘ Lo
\ r
V ¥

4241dBm/ 1 MHz Spectrum Peak Ref

L
ALim(dB)  Freq (H:
(14

STATUS

Frequency

Center Freq,
39.800000000 GHz|

NR Band n260 /

400MHz / 16QAM

Lowest Band Edge / Full RB

Highest Band Edge / Full RB

(™ Anslyzer - Spectrum

Center Freq 37.200000000 GHz

Ref Offset 50 dB
Ref 20.0 dBm

08:24:09 PM Jan 19, 2018
Radio Std: None

Frequency

Center Freq: 37.200000000 GHz
Free Run Avg: 100.00% of 1

Radio BTS

Center Freq
37.200000000 GHz|

Center 37.2 GHz

BB Keysight Spectrum Analyzer - Spectrum Emission Mask

Center Freq 39.800000000 GHz

iCenter 39.8 GHz

sH 02:28:59 AM1an 22, 2019
Center Freq: 39.800000000 GHz Radio $td: None
Trig: Free Run Avg: 100.00% of 10

#Atten: 0 dB

-

IFGain:Low Radio Device: BTS

Ref Offset 50 dB.
Ref 20.0 dBm

""WT“M PV\NNWHM PR g
un,ﬁm-mvmw.’ i § §

Nitragliniany

Spectrum Peak Ref 000 dBm

STATUS

TEL : 886-3-327-3456
FAX . 886-3-328-4978
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SPORTON LAB.

FCC RADIO TEST REPORT Report No. : FG890514-01A

Module 3

NR Band n260 / 400MHz / 64QAM

Lowest Band Edge / Full RB

Highest Band Edge / Full RB

[BE Keysight Spectrum Analyzer - Spectram Emissian Mask
F 1Gn 07:24:08 AMJan 22, 2019
Radio Std: None

Center Freq: 37.200000000 GHz
- Trig: Free Run Avg: 100.00% of 10
#Atten: 0 dB

-Center Freq ST.ZUDUDOUU GHz

IFGain:Low ) Radio Device: BTS

Ref Offset 50 dB
Ref 20.0 dBm

I bt
e |
iyt !

R [\"‘Mww»m.l

i v WM

Center 37.2 GHz

-42 41 dBm/ 1 MHz

Center Freq
37.200000000 GHz

(B Keysight Spectrum Analyzer - Spectrum Emission Mask

Center Fre 39.800000000 GHz

IFGain:Low

ENSE:INT] Al AUT 04:07:36 AM Jan 22, 2019
Center Freq: 39.800000000 GHz Radio Std: None
= Trig: Free Run Avg: 100.00% of 10

#Atten: 0 dB Radio Device:

Ref Offset 50 dB
Ref 20.0 dBm

Iw‘frf‘w et bdne Ay ‘-ﬂm"wwmww
4 v

b s onndien

ICenter 39.8 GHz

4241dBm/ 1 MHz

Spectrum Peak Ref

0.00 dBm

o STATUS

FromFile...

EditRegister

TEL : 886-3-327-3456
FAX . 886-3-328-4978
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ssamonias. FCC RADIO TEST REPORT Report No. : FG890514-01A

Radiated Spurious Emission

TEL : 886-3-327-3456 Page Number 1 A2-43 of 51
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FG890514-01A

There is no significant spurious emission signal found for frequency started from 9kHz up to 18GHz.

Only the noise floor is reported.

NR Band n260 (30MHz-1GHz)

Horizontal
" Level (dBm) Date: 2019-01-21
-10.9) 3
200
300
40.0)
-50.0)
-60.0)
704 ]
-80.0)
-90.9)
10955 100, 200, 300. 00. 500. 600. 700. 800. 900. 1000
Frequency (MHz)
Site : 03CH10-HY
Condition 1 -13 EIRP_WO HORIZONTAL
Project : 890514
Over Limit Read
Freqg Level Limit Line Lewvel
MHz dBm dB dBm dBm
1 935.81 -75.82 -62.02 -13.00 -81.98

Vertical
cLe\{e\ {dBm) Date: 2019-01-21
10.0 13
-20.0
-30.0
-40.0
-50.0
-60.0
70.0 T
-20.0
-90.0
-0 30 100. 200. 300. 400. 500. 600. T00. 800. 900. 1000
Frequency (MHz)
Site 1 03CH10-HY
Condition :-13 EIRP_WO VERTICAL
Project : 890514
Over Limit Read
Freq Level Limit Line Level
MHz dBm dB dBm dBm
1 912.70 -73.31 -608.31 -13.00 -82.13

TEL : 886-3-327-3456
FAX . 886-3-328-4978

Page Number

1 A2-44 of 51




ssamonias. FCC RADIO TEST REPORT Report No. : FG890514-01A

NR Band n260 (1GHz-18GHz)

Horizontal
GLeve\ (dBm) Date: 2019-01-21
-8.0
-13
-16.0
-24.0
-32.0
-40.0
-48.0
1
-56.0
-64.0
720
1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)
Site : 03CHIO0-HY
Condition :-13 EIRP_WO HORIZONTAL
Project : 890514
Over Limit Read
Freq Level Limit Line Level
MHz dBm dB dBm dBm
1 17864.00 -53.36 -48.36 -13.00 -63.72
Vertical
CLeve\ (dBm) Date: 2019-01-21
-8.0
13
-16.0
-24.0
-32.0
-40.0
-48.0 1
-56.0
64.0
720
1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000
Frequency {MHz)
Site : 03CHI0-HY
Condition : -13 EIRP_WO VERTICAL
Project : 890514
Over Limit Read
Freq Level Limit Line Level
MHz dBm dB dBm dBm
1 17558.80@ -51.90 -38.90 -13.80 -63.38
TEL : 886-3-327-3456 Page Number

FAX . 886-3-328-4978



ssamonias. FCC RADIO TEST REPORT Report No. : FG890514-01A

There is no significant spurious emission signal found for frequency started from 18GHz up to 37.9GHz.
Only the noise floor is reported.

NR Band n260 (18GHz-37.9GHz)
50MHz

B ¥oyegi ecram Anspee - et 5%
L C

Start Freq 18.000000000 GHz Avg Type: RMS Fraquency
P

Fast e Trig: Free Run AvglHold: 3030
IFGaimHigh _ #Aten: 0 dB

0G Auto Tune|
o Mkr1 36.789 0 GHz|
Ref Offset 50 dB.

Ref 27.50 dBm -29.186 dBm)

CenterFreq
27.450000000 GHz!
StartFreq|
18.000000000 GHz|

Start 18.000 GHz Stop 36.900 GHz
Sweep 32.00 ms (40000 pts]

100MHz

B croghe ectrum Amalyeer - Swept - =
" r i 12:38:55 AJon 20,201
Start Freq 18.000000000 GHz Avg Type: RMS
PNO: Fast ~»—- 1rg: Free Run Avg|Hold: 30130
IFGain-High #Anten: 0 dB
Ref Offset 50 dB
Ref 27.50 dBm

Start 18.000 GHz Stop 36.900 GHz
HRes BW 1.0 MHz #VBW 3.0 MHz* Sweep 32.00 ms (40000 pts]

gl

1 Y Y A A
T e
- rr 0 ]
- rr ]

=

STatus

400MHz

B croghe ectrum Amalyeer - Swept
T r

Start Freq 18.000000000 GHz Avg Type: RMS
e Tast e Trig: Free Run AvglHold: 3030
IFGaimHigh _ #Aten: 0 dB
Ref Offset 50 dB.
Ref 27.50 dBm

'Start 18.000 GHz
H#Res BW 1.0 MHz #VBW 3.0 MHz*

Stop 36.900 GHz
Sweep 32.00 ms (40000 pts]

=

m 36.390 6 GHz | -29.306 dBm
I I Y A
l-
11

Remark: In band and out of band frequencies are omitted.

TEL : 886-3-327-3456 Page Number 1 A2-46 of 51
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FG890514-01A

For frequency investigated started from 40GHz up to 60GHz:

The worst case signal found is at least 20dB below the limit line.Only the worst case plot is reported.

NR Band n260 100MHz 1RBO (40GHz-60GHz)

Horizontal

-
Spectrum

(=]

Ref Level 20.50 dBm

SGL Count 100/100

Offset 46.50 dB @ RBW 1 MHz
SWT 60 ms @ VBW 3 MHz
ExtMix U

Mode Auto Sweep

® 1Rm AvgPwr AutolD

10 dBm

M1[1]

-35.72 dBm
44.104560 GHz

0 dem

-10 dBm

D1 -13.000

-20 dBm

dem

-30 dBm

-4E dém = J' L - -

-50 dém
-60 dBm
-70 dém
CF 50.0 GHz 32001 pts Span 20.0 GHz
il ) Ready  WNNANNERD e Yy
Date: 22.JAN.2019 16:25:01
Vertical

-
Spectrum ]

(=]

Ref Level 20.50 dBm

SGL Count 100/100

Offset 46.50 dB @ RBW 1 MHz
SWT 60 ms & VBW 3 MHz
ExtMix U

Mode Auto Sweep

@ 1Rm AvgPwr AutolD

10 dBm

M1[1]

-36.05 dBm
44.259550 GHz

0 dem

-10 dBm

D1 -13.000

-20 dBm

dem

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 50.0 GHz

32001 pts

Span 20.0 GHz

1

Date: 22.JAN.2019 16:24:01

Ready

T ) y

Offset = Antenna Factor (dB/m) + Cable Loss (dB) + 107 + 20log (D) — 104.8

=42.1 + 2.2 + 107 + 20log(

1) — 104.8 = 46.5 (dB)

TEL : 886-3-327-3456
FAX . 886-3-328-4978
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ssamonias. FCC RADIO TEST REPORT Report No. : FG890514-01A

For frequency investigated started from 60GHz up to 90GHz:

The worst case signal found is at least 20dB below the limit line. Only the worst case plot is reported.

NR Band n260 100MHz 1RBO (60GHz-90GHz)

Horizontal

Spectrum | :uv:

Ref Level 23.60 dBm Offset 49.60 dB @ RBW 1 MHz

SWT 90 ms & VBW 3 MHz Mode Auto Sweep
SGL Count 100/100 ExtMix E

@ 1Rm AvgPwr AutolD

20 dBm M1[1] -28.56 dBm
60.046400 GHz

10 dBm

0 dem

-10 dBm

D1 -13.000 dBmy

-20 dBm
1

dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 75.0 GHz 32001 pts Span 30.0 GHz

[ H ) Ready CTTTTTTTTE ) y
Date: 22 JAN.2019 16:46:32

Vertical

Spectrum I “é‘

Ref Level 23.60 dBm Offset 49.60 dB & RBW 1 MHz

SWT 90 ms @ VBW 3 MHz Mode aAuto Sweep
SGL Count 100/100 ExtMix E

@® 1Rm AvgPwr AutolD

20 dBm m1[1] -34.50 dBm|
76.906820 GHz|

10 dém

0 dBm

-10 dBm

D1 -12.000 dem

-20 dBm

dem

T

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 75.0 GHz 32001 pts Span 30.0 GHz

( J’: ) Ready CITTTTT ) y
Date: 22.JAN.2019 16:49.00

Offset = Antenna Factor (dB/m) + Cable Loss (dB) + 107 + 20log (D) — 104.8
=452 +2.2 + 107 + 20log(1) — 104.8 = 49.6 (dB)

TEL : 886-3-327-3456

Page Number 1 A2-48 of 51
FAX : 886-3-328-4978



ssamonias. FCC RADIO TEST REPORT Report No. : FG890514-01A

For frequency investigated started from 90GHz up to 140GHz:

The worst case signal found is about 10dB below the limit line. Only the worst case plot is reported.

NR Band n260 100MHz 1RBO (90GHz-140GHz)

Horizontal

Spectrum :?

Ref Level 28.00 dBm Offset 54.00 dB @ RBW 1 MHz

SWT 150 ms @ VBW 3 MHz
SGL Count 100/100 ExtMix F

@ 1Rm AvgPwr AutolD

Mode Auto Sweep

m1[1] -23.11 dBm|

20 dem 95.03810 GHz

10 dBm

0 dem

-10 dém

D1 -13.000 dBm

-20 dem—t4d
#0 dem ™™

-40 dBm

-50 dBm

-60 dBm

-70 dBm
Start 90.0 GHz

32001 pts Stop 140.0 GHz

Jil ] Ready WHNMRRRRD y
Date: 22.JAN.2019 16:56:34

Vertical

Spectrum c%z

Ref Level 28.00 dBm Offset 54.00 dB @ RBW 1 MHz

SWT 150 ms @ VBW 3 MHz
SGL Count 100/100 ExtMix F

@ 1Rm AvgPwr AutolD

Mode Auto Sweep

m1[1] -22.99 dBm)|

20 dem 95.03810 GHz

10 dem

0 dem

-10 dém

D1 -13.000 dBm

-20 dBm 2
"—N-—/

-40 dBm

-50 dBm

-60 dem

-70 dBm
Start 90.0 GHz 32001 pts Stop 140.0 GHz

Ready CENERRNED 8 Y

Date: 22.JAN.2019 16:58:14
Offset = Antenna Factor (dB/m) + Cable Loss (dB) + 107 + 20log (D) — 104.8
=49.6 +2.2 + 107 + 20log(1) — 104.8 = 54.0 (dB)

TEL : 886-3-327-3456 Page Number 1 A2-49 of 51
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ssamonias. FCC RADIO TEST REPORT Report No. : FG890514-01A

For frequency investigated started from 140GHz up to 200GHz:

The worst case signal found is about 6dB below the limit line. Only the worst case plot is reported.

NR Band n260 100MHz 1RBO (140GHz-200GHz)

Horizontal

Spectrum I u‘17:|

Ref Level 26.60 dBm Offset 52.60 dB & RBW 1 MHz

SWT 180 ms & VBW 3 MHz Mode Auto Sweep
SGL Count 100/100 ExtMix G

@® 1Rm AvgPwr AutolD

mM1[1] -20.74 dBm|
20 dBm 170.90180 GHz

10 deém

0 dBm

-10 dBm

D1 -13.000 dBm

M1
-20 dBm

N—Sﬂ.rmr* —/-/

-40 dBm

-50 dBm

-60 dBm

-70 dBm

Start 140.0 GHz 32001 pts Stop 200.0 GHz
N J

Ready WENRERRRD M8

Z
Date: 22.JAN.2019 17:13:23

Vertical

Spectrum I c%:x

Ref Level 26.60 dBm Offset 52.60 dB & RBW 1 MHz

SWT 180 ms @ VBW 3 MHz Mode Auto Sweep
SGL Count 100/100 ExtMix G

@ 1Rm AvgPwr AutolD

m1[1] -22.12 dBm
20 dBm 157.46330 GHz
10 dBm
0 dBm
-10 dém

D1 -13.000 dBm

-20 dBm M

-40 dBm

-50 dBm

-60 dBm

-70 dém
Start 140.0 GHz

32001 pts Stop 200.0 GHz

[ il ] Ready URRREREED W8 y
Date: 22.JAN.2019 17:10:56

Offset = Antenna Factor (dB/m) + Cable Loss (dB) + 107 + 20log (D) — 104.8
=54.2 +2.2 + 107 + 20l0g(0.5) — 104.8 = 52.6 (dB)

TEL : 886-3-327-3456
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FG890514-01A

Frequency Stability

Test Conditions NR Band n260 / Middle Channel Limit
CW tone Note 2.
Temperature Voltage
(°C) (Volt) Frequency Deviation Deviation Result
(GHz) (kHz) (ppm)
50 Normal Voltage 38499860000 -164 -4.26
40 Normal Voltage 38499854000 -170 -4.42
30 Normal Voltage 38499937000 -87 -2.26
20(Ref.) Normal Voltage 38500024000 0 0.00
10 Normal Voltage 38500090000 66 1.71
0 Normal Voltage 38500186000 162 4.21
110 Normal Voltage 38500225000 201 5.22 PASS
-20 Normal Voltage 38500227000 203 5.27
-30 Normal Voltage 38500165000 141 3.66
20 Maximum Voltage 38499860000 -164 -4.26
20 Normal Voltage 38499854000 -170 -4.42
20 Battery End Point 38499937000 -87 -2.26
Note:

1. Normal Voltage =3.85 V. ; Battery End Point (BEP) =3.4 V. ; Maximum Voltage =4.35 V.

2. The frequency fundamental emissions stay within the operation band.

TEL : 886-3-327-3456
FAX . 886-3-328-4978
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samonas. FCC RADIO TEST REPORT Report No.: FG890514-01A

Appendix B. R&S Mixer Certificate
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Calibration Certificate

-K | Radiometer Physics

A Rohde & Schwarz Company

Certificate Number 24-0060-100986-01

Kalibrierschein Zertifikatsnummer
Unit Data

Item Harmonic Mixer, 40 GHz to 60 GHz

Gegenstand

Manufacturer RPG
Hersteller

Type RPG FS-Z60

Typ

Material Number 1048.0171.02 Serial Number

Materialnummer

Asset Number
Inventarnummer

100986

Seriennummer

Order Data

Customer
Auftraggeber

Order Number
Bestellnummer

Date of Receipt
Eingangsdatum

This calibration certificate documents, that
the named item is tested and measured
against defined specifications. Measurement
results are located usually in the
corresponding Interval with a probability of
approx. 95% (coverage factor k = 2).
Calibration Is perfi d with test equi t
and standards directly or indirectly traceable
by means of approved calibration techniques
to the PTB/DKD or other
nationallinternational standards, which
realize the physical units of measurement

ding to the lonal System of
Units (Sl). In all cases where no standards are
available, measurements are referenced to
standards of the R&S laboratories. Principles
and methods of callbration correspond with
EN ISO/IEC 17025. This callbration certificate
may not be reproduced other than in full.
Calibration certificates without signatures are
not valid. The user is obliged to have the
object recalibrated at appropriate intervals.

Dieser Kalibrierschein dokumentiert, dass der
genannte G d nach fesigelegts
Vorgaben geprift und gemessen wurde. Die
Messwerte lagen im Regelfall mit einer

Performance

Place and Date of Calibration
Ort und Datum der Kalibrierung

Scope of Calibration
Umfang der Kalibrierung

Statement of Compliance
(Incoming)
Konformitétsaussage
(Anlieferung)

Statement of Compliance
(Outgoing)
Konformititsaussage
(Auslieferung)

Extend of Calibration Documents

Umfang des Kalibrierdokuments

Meckenheim, 2018-10-31
Standard Calibration

New device

All measured values are within the data sheet
specifications.

2 pages Calibration Certificate
5 pages Outgoing Results

Wakhrscheinlichkeit von annahernd 95% im
zugeordneten Werteintervall (Erweiterte
Messunsicherheit mit k = 2). Die Kalibrierung
erfolgte mit Messmitteln und Normalen, die direkt
oder indirekt durch Ableitung mittels anerkannter
Kalibriertechniken rackgeflhrt sind auf Normale
der PTB/DKD oder anderer
nationaler/internationaler Standards zur
Darsteliung der physikalischen Einheiten in
Ubereinstimmung mit dem Internationalen
Einheitensystem (SI). Wenn keine Normale
existieren, erfolgt die Rickfuhrung auf
Bezugsnormale der R&S-Laboratorien.
Grundsatze und Verfahren der Kalibrierung
beziehen sich auf EN ISO/IEC 17025. Dieser
Kalibrierschein darf nur vollstandig und
unverandert weiterverbreitet werden.
Kalibrierscheine ohne Unterschriften sind
ungiltig. Fir die Einhaltung einer angemessenen
Frist zur Wiederholung der Kalibrierung ist der

Benutzer verantwortlich.
Radiometer Physics GmbH; Meckenheim
Date of Issue Head of Laboratory Person Responsible
Ausstellungsdatum Laborleitung Bearbeiter
4’ Wuinde

2018-11-05 .

Schulze Heinze Page (Seite) 1/2

Vers2010-05-05/

RPG2014-02-28

Radiometer Physics GmbH e Wemer-von-Siemens-Str. 4 » 53340 Meckenheim e Telephone national: 02225/99981-0 international: 0049 2225-99981-0
Fax: 02225/99981-99 « Managing Director: Achim Walber, Dr. Thomas Rose  Company's Place of Business: Meckenheim

Commercial Register No.: Bonn, HRB 10291 e VAT Identification No.: DE 123 377 385



Material Number 1048.0171.02 Serial Number 100986 Certificate Number 24-0060-100986-01

1.2 Conversion loss

LO level +13 dBm nominal
Bias 0A
Measurement uncertainty: 1.5dB
28
20 <= - -
= 15
e
5
&::
2
5
= 10 = e ™ o "o
____IF404.4 MHz.
4th harmenic
—_IF 728 MHz,
5 4th harmanic 1
—IF 1330 MHz,
4th harmanic
—— DUL 4th harmonic
s DUL-MUL 4th harmonic
C‘ T T T
40 45 50 55 B0

Freguency / GHz

Note: Numeric calibration data can be found attached to the PDF file of the calibration certificate.
Click the “paper clip” symbol to display the file.

The file has been renamed for safety reasons.
When downloading the file onto your PC, please delete the “.file” extension and unzip the data.
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ROHDE & SCHWARZ

Calibrati
Kalibriersc

on Certificate
hein

Certificate Number 24-0090-101811-01
Zertifikatsnummer

Item
Gegenstand

Manufacturer
Hersteller

Type
Typ

Material Number
Materialnummer

Asset Number
Inventarnummer

Harmonic Mixer, 60 GHz to 90 GHz
ROHDE & SCHWARZ
R&S® FS-Z90

1048.0371.02 101811

Serial Number
Seriennummer

This calibration certificate documents, that
the named item is tested and measured
against defined specifications. Measurement
results are located usually in the
corresponding interval with a probability of
approx. 95% (coverage factor k = 2).
Calibration is performed with test equipment
and standards directly or indirectly traceable
by means of approved calibration techniques
to the PTBIDKD or other
national/international standards, which
realize the physical units of measurement
according to the International System of
Units (SI). In all cases where no standards are

available, are refe d to

Customer
Auftraggeber

Order Number
Bestellnummer

Date of Receipt
Eingangsdatum

standards of the R&S laboratories. Principles
and methods of calibration correspond with
EN ISO/IEC 17025. This calibration certificate
may not be reproduced other than in full.
Calibration certificates without signatures are
not valid. The user is obliged to have the
object recalibrated at appropriate intervals.

Dieser Kalibrierschein dokumentiert, dass der
genannte Gegenstand nach feslgelegten
Vorgaben geprift und gemessen wurde. Die
Messwerte lagen im Regelfall mit einer
Wahrscheinlichkeit von annahernd 95% im

F for o

Place and Date of C

Meckenheim, 2018-07-16

alibration

Ort und Datum der Kalibrierung

Scope of Calibration

Standard Calibration

Umfang der Kalibrierung

Statement of Compliance

(Incoming)
Konformitatsaussage
(Anlieferung)

Statement of Compliance

(Outgoing)
Kenformitatsaussage
(Auslieferung)

Extend of Calibration Documents

Umfang des Kalibrier:

New device

All measured values are within the data sheet

zugeordneten Werteintervall {Erweiterte
Messunsicherheit mit k = 2). Die Kalibrierung
erfolgte mit Messmitteln und Normalen, die direkt
oder indirekt durch Ableitung mittels anerkannter
Kalibriertechniken riickgefiihrt sind auf Normale
der PTB/DKD oder anderer
nationaler/finternationaler Standards zur
Darstellung der physikalischen Einheiten in
Uereinstimmung mit dem Internationalen
Einheitensystem (Sl}, Wenn keine Normale
existieren, erfolgt die Ruckfiihrung auf
Bezugsnormale der R&S-Laboratorien.
Grundsatze und Verfahren der Kalibrierung

dokuments

5 pages Outgoing Results

2 pages Calibration Certificate

beziehen sich auf EN ISO/IEC 17025. Dieser
Kalibrierschein darf nur volistandig und
unverandert weiterverbreitet werden
Kalibrierscheine ohne Unterschriften sind
unguitig. Fur die Einhaltung einer angemessenen
Frist zur Wiederholung der Kalibrierung ist der
Benutzer verantwortlich.

Radiometer Physics GmbH; Meckenheim

Date of Issue
Ausstellungsdatum

2018-07-19

Head of Laboratory
Laborleitung

Ceru

Person Responsible
Bearbeiter
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L]

Material Number 1048.0371.02 Serial Number 101811 Certificate Number 24-0090-101811-01

1.2 Conversion loss

LO level +14 dBm nominal
Bias 0A
Measurement uncertainty: 1.5dB
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Gth harmonic
_ F 1330 MHz
N 6th harmonic —
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DUL-MUL &th harmonic
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R £S 70 75 ac a8 80

Frecuercy / GHz

Note: Numeric calibration data can be found attached to the PDF file of the calibration certificate.
Click the “paper clip” symbol to display the file.

The file has been renamed for safety reasons.
When downloading the file onto your PC, please delete the “.file” extension and unzip the data.
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Calibration Certificate

[ Radiometer Physics
PG| A Rohdo & Schwarz Company

Certificate Number 24-0140-101128-01

Kalibrierschein Zertifikatsnummer
Unit Data This calibration certificate documents, that
% . the named item is tested and measured
gem - Harmonic Mlxer, 90 GHz to 140 GHz against defined specifications. Measurement
egenstan

Manufacturer RPG
Hersteller

Type RPG FS-Z140

Typ

Material Number 3622.0708.02

Materialnummer

Asset Number
Inventarnummer

101128

Serial Number
Seriennummer

Order Data

Customer
Auftraggeber

Order Number
Bestellnummer

Date of Receipt
Eingangsdatum

Performance

Place and Date of Calibration
Ort und Datum der Kalibrierung

Scope of Calibration
Umfang der Kalibrierung

Statement of Compliance
{Incoming)
Konformitétsaussage
(Anlieferung)

Statement of Compliance
(Outgoing)
Konformitétsaussage
(Auslieferung)

Extend of Calibration Documents

Umfang des Kalibrierdokuments

Meckenheim, 2018-09-03

Standard Calibration

New device

All measured values are within the data sheet

specifications.

2 pages Calibration Certificate
5 pages Outgoing Results

results are located usually in the
corresponding interval with a probabliity of
approx. 95% (coverage factor k = 2).
Calibration Is performed with test equipment
and standards directly or indirectly traceable
by means of approved calibration techniques
to the PTB/DKD or other
national/international standards, which
realize the physical units of measurement
according to the International System of
Units (SI). In all cases where no standards are
avallable, measurements are referenced to
standards of the R&S laboratories. Principles
and methods of calibration correspond with
EN ISO/IEC 17025. This calibration certificate
may not be reproduced other than in full.
Calibration certificates without signatures are
not valid. The user Is obliged to have the
object recalibrated at appropriate Intervals.

Dieser Kalibrierschein dokumentiert, dass der
genannte Gegenstand nach festgelegten
Vorgaben geprift und gemessen wurde. Die
Messwerte lagen im Regelfall mit einer
Wahrscheinlichkeit von annahernd 95% im
zugeordneten Werteintervall (Erweiterte
Messunsicherheit mit k = 2). Die Kalibrierung
erfolgte mit Messmitteln und Normalen, die direkt
oder indirekt durch Ableitung mittels anerkannter
Kalibriertechniken riickgefiihrt sind auf Normale
der PTB/DKD oder anderer
nationaler/internationaler Standards zur
Darstellung der physikalischen Einheiten in
Ubereinstimmung mit dem Intemationalen
Einheitensystem (SI). Wenn keine Normale
existieren, erfolgt die Ruckfuhrung auf
Bezugsnormale der R&S-Laboratorien.
Grundsatze und Verfahren der Kalibrierung
beziehen sich auf EN ISO/IEC 17025. Dieser
Kalibrierschein darf nur vollstandig und
unverandert weiterverbreitet werden.
Kalibrierscheine ohne Unterschriften sind
ungiltig. Far die Einhaltung einer angemessenen
Frist zur Wiederholung der Kalibrierung ist der
Benutzer verantwortlich.

Radiometer Physics GmbH; Meckenheim

Date of Issue
Ausstellungsdatum

2018-09-06

Head of Laboratory Person Responsible
Laborleitung Bearbeiter
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Schulze Dick
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Material Number 3622.0708.02 Serial Number 101128 Certificate Number 24-0140-101128-01

1.2 Conversion loss

LO level +14 dBm nominal
Bias 0A
Measurement uncertainty: 3.5dB
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Note: Numeric calibration data can be found attached to the PDF file of the calibration certificate.
Click the “paper clip” symbol to display the file.

The file has been renamed for safety reasons.
When downloading the file onto your PC, please delete the “.file” extension and unzip the data.

Page 4/5



