e% FCC RADIO TEST REPORT Report No. : FG3N2327C

SPORTON LAB.

DFT-s-OFDM Module B

NR Band n261 QPSK (18-40GHz)
Lowest Channel / 200MHz Lowest Channel / 300MHz

RefLavat 200 b Offet 451908 Mds Auto Sween sat RefLavat 200 b Offet 451908 Mds Auto Sween sat
Count 100/100 Count 100/100
e SPORoUS_Lote 8 ok e SPORoUS_Lote 8 ok
© ©
0 0
5 00 s e A 002
0 dm 0 dm
P e " ~ it o e . e adl
18.0 GH 63002 pts .2 GHa/ 40.0 GHz 18.0 GH 63002 pts .2 GHa/ 40.0 GHz
2 Result Summa: 2 Result Summa: I
18.000 6Hz 27.000 GHz 1.000 MHz 26.98270 GHz dBm -24.86 dB 18.000 6Hz 27.000 GHz 1.000 MHz 25.99105 GHz 1 dBm -24.51 dB
29.000 GHz 40.000 GHz 1.000 MHz 32.03814 GHz dBm -24.81 dB 29,000 GHz 40,000 GHz 1.000 MHz 32.03951 GHz -37.75 dBm -24.75 dB
P S P ST
o w* oosane

20:01:26 09.12.2023 00:58:11 10.12.2023

Middle Channel / 200MHz Middle Channel / 300MHz

RefLeved 20,69 dBm  Offset 4519 B Made Auto Sweep saL RefLeved 20,69 dBm  Offset 4519 B Made Auto Sweep saL
Court 160/100 Court 160/100
Line _SPURIOUS_LINE_ABS_0q2 Line _SPURIOUS_LINE_ABS_0q2
0 0
o o
SPURIUS_LINE | ABS 002 SPURIUS_LINE | ABS 002
30 30
L o’ p— L — e i || LA " ar—— Nt
8.0 GHz 64002 pts 2 GHy/ 40.0GHz | | [ 18.0 GHx 64002 pts 2 GHy/ 40.06GHz

Z Result Summa: Z Result Summa: |
1E.000 GHz 27,000 GHz 1000 Mz 26.80805 GHz dBm 24.74 dB 1E.000 GHz 27,000 GHz 1000 Mz 2205283 GHz -38.02 dBm 25.02 dB
29,000 GHz A0.000 GHz 1.000 Mz 20.00705 GHz dBm 19 dB 29,000 GHz A0.000 GHz 1.000 Mz 20.05723 GHz -32.48 dBm 9.48 dB.
T220m

wety R L T

04:08:51 10.12.2023 04:21:57 10.12.2023

Highest Channel / 200MHz Highest Channel / 300MHz

s6L RefLeved 20,69 dBm  Offset 4519 B Made Auto Sweep

RefLeved 20,69 dBm  Offset 4519 B Made Auto Sweep

Line _SPURIOUS_LINE_ABS_0q2 P

SPURIUS_LINE | ABS 002 SPURIUS_LINE | ABS 002

30 dbr 30 dbr
L | = | | =,

Lo o pmat e " e, | Lt A ™t -

FI) $0.06hz | | [T8.0GH: 64302 p FI) 006z

18.06Hz 64002 pts

2 Result Summa:
1E.000 GHz 27,000 GHz 1000 Mz 23.40372 GHz -36.64 dBm -23.64 dB
29,000 GHe A0.000 GHz 1000 Mz 32.01889 GHz -37.43 dBm -24.43 dB

08:35:15 MM 12/11/2023

08:11:42 M 12/11/2023

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

TEL : 886-3-327-0868 Page Number 1 A16-40 of 48
FAX . 886-3-327-0855



e% FCC RADIO TEST REPORT Report No. : FG3N2327C

SPORTON LAB.

DFT-s-OFDM Module B

NR Band n261 QPSK (18-40GHz)
Lowest Channel / 400MHz

RefLeved 20,65 dBm  Offset 4519 08 Made Auto Sweep

Court 160/100

SPURIOUS_LINE | ABS_002

intentionally blank

8.0 GHz 64002 pts 2 GHy/ 40.06GHz
Z Result Summa:

18.000 6Hz 27.000 GHz 1.000 MMz 23.82211 GHz -37.41 dBm -24.41 dB
26,000 GHz 40,000 GHz 1.000 MHz 32.042 26 GHz. -37.90 dBm -24.90
o —

01:17:37 10.12.2023

Middle Channel / 400MHz

RefLeved 20,65 dBm  Offset 4519 08 Made Auto Sweep

intentionally blank

8.0 GHz 64002 pts 2 GHy/ 40.06GHz
Z Result Summa:

1E.000 GHz 27,000 GHz 1,000 MHz 26.80805 GHz -37.49 dBm -24.49 dB
29.000 GHz A0.000 GHz 1.000 Mz 20.00705 GHz -32.62 dBm -19.62 dB.

T

04:37:51 10.12.2023

Highest Channel / 400MHz

RefLeved 20,65 dBm  Offset 4519 08 Made Auto Sweep

ine _SPURJGUS_UINE_ABS 002

0

o

SPURIOUS_LINE | ABS_002

intentionally blank

e g ot il hd
18.0 GH 63002 pts .2 GHa/ 40.0 GHz
2 Result Summa:
18.000 6Hz 27.000 GHz 1.000 MHz 26.461 00 GHz -35.36 dBm -22.36 dB
29.000 GHz A0.000 GHz 1.000 MHz 29.24113 GHz -35.39 dBm -22.39 dB
e

08:59:17 M 12/11/2023

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

TEL : 886-3-327-0868 Page Number 1 A16-41 of 48
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FG3N2327C

CP-OFDM Module B

NR Band n261 QPSK (18-40GHz)

Lowest Channel / 50MHz

Lowest Channel / 100MHz

RefLeved 20,69 dBm  Offset 4519 B

RefLeved 20,69 dBm  Offset 4519 B

Made muto Sueen sa Made muto Sueen
Count 100/100 Count 100/100
e e
0 0
0 0
5 00, 5 A 002
30 dbor 30 dbor
il - L -
L i e — ] ot o | |40 i S ot i !
T0eH 400 3 G/ 06w || | TB0eH 400 3 G/ S06H

Z Result Summa: |
1E.000 GHz 27,000 GHz 1000 Mz 26.983 83 GHz -35.33 dBm -22.33dB
29.000 GHz A0.000 GHz 1.000 Mz 32.04261 GHz -37.90 dBm -24.90 dB.

T o WU
Middle Channel / 50MHz Middle Channel / 100MHz
e e s o e e s w
Court 100/100 Court 100/100
Line . SPURLOUS_LINE_ABS 002 Line . SPURLOUS_LINE_ABS 002
0 0
- -
L e MR — S P E e I —
18.0 GHx 63002 pts .2 GHa/ 40.0 GHz 18.0 GHx 63002 pts .2 GHa/ 40.0 GHz

Z Result Summa: |
1E.000 GHz 27,000 GHz 1000 Mz 26.44581 GHz -36.15 dBm 23.15dB
29.000 GHz A0.000 GHz 1.000 Mz 20.05723 GHz -27.18 dBm 14.18 dB.

03:50:17 10.12.2023

03:59:59 10.12.2023

[

P

Highest Channel / 50MHz

Highest Channel / 100MHz

RefLeved 20,69 dBm  Offset 4519 B

Reflevel 2060 dim  Offset 451908 Mode Auio Sweep se Mode Auto Sweep se
Count 100/100 Count 100/100
Line _SPUROUS_LINE_ABS_02 Line _SPUROUS_LINE_ABS_02

© ©
0 0
SPURIOUS LINE |ABS 002 SPURIOUS LINE |ABS 002
30 B 30 B

L ; o™ L ; — ~ il
D NN o’ e A | | P — ot
8.06A 63002 . TGAL 30.06H: || [T806A: 63002 . TGAL 3006

05:43:37 10.12.2023

05:15:02 10.12.2023

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

TEL : 886-3-327-0868
FAX . 886-3-327-0855
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FG3N2327C

CP-OFDM Module B

NR Band n261 QPSK (18-40GHz)

Lowest Channel / 200MHz

Lowest Channel / 300MHz

RefLeved 20,69 dBm  Offset 4519 B Made Auto Sweep
Court 160/100

Line _SPURIOUS_LINE_ABS_0q2

RefLeved 20,69 dBm  Offset 4519 B Made Auto Sweep
Court 160/100

Line _SPURIOUS_LINE_ABS_0q2

J5_UNE_ ABS_002

Z Result Summa:
1E.000 GHz 27,000 GHz 1000 Mz 25.94408 GHz dBm -24.95 dB
29.000 GHz A0.000 GHz 1.000 Mz 31.99689 GHz dBm -24.80 dB.

30 dem 30 dem
| \ . , | -

B N P ™ W = o Ll —— ot ; e

18.0 GH 63002 pts .2 GHa/ 40.0 GHz | | [ 18.0 GHx 63002 pts .2 GHa/ 40.0 GHz

Z Result Summa: |
1E.000 GHz 27,000 GHz 1000 Mz 2693517 GHz -29.52 dBm -16.52dB
29.000 GHz A0.000 GHz 1.000 Mz 32.00720 GHz -37.75 dBm -24.75 dB.

T o WU
Middle Channel / 200MHz Middle Channel / 300MHz
e e s o e e s w
Court 100/100 Court 100/100
Line . SPURLOUS_LINE_ABS 002 Line . SPURLOUS_LINE_ABS 002
0 0
- -
L o ™ APy — " o o L™ - g —— " s i
18.0 GHx 63002 pts .2 GHa/ 40.0 GHz 18.0 GHx 63002 pts .2 GHa/ 40.0 GHz

04:12:44 10.12.2023

04:27:09 10.12.2023

Highest Channel / 200MHz

Highest Channel / 300MHz

Made Auto Sweep

Line _SPURIOUS_LINE_ABS_0q2 P

RefLeved 20,69 dBm  Offset 4519 B

RefLeved 20,69 dBm  Offset 4519 B Made Auto Sweep

SPURIOUS_LINE | ABS_002

SPURIOUS_LINE | ABS_002

30 dbr 30 dbr
" | -, " | -
B Ny = g’ it || | L i e ™ -~ " o
18.0 GH 63002 pts .2 GHa/ 40.0 GHz 18.0 GH 63002 pts .2 GHa/ 40.0 GHz
2 Result Summa:
18.000 6Hz 27.000 GHz 1.000 MHz 24.40372 GHz -36.73 dBm -23.73 dB
29.000 GHz 40.000 GHz 1.000 MHz 32.08833 GHz -37.56 dBm -24.56 dB
08:22:54 M 12/11/2023 08:50:10 M 12/11/2023

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

TEL : 886-3-327-0868
FAX . 886-3-327-0855
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e% FCC RADIO TEST REPORT Report No. : FG3N2327C

SPORTON LAB.

CP-OFDM Module B

NR Band n261 QPSK (18-40GHz)
Lowest Channel / 400MHz

RefLeved 20,65 dBm  Offset 4519 08 Made Auto Sweep s6L
Court 160/100
ine _SPURJGUS_UINE_ABS 002 PRss
0
o

SPURIOUS_LINE | ABS_002

intentionally blank

8.0 GHz 64002 pts 2 GHy/ 40.06GHz
Z Result Summa:
1E.000 GHz 27,000 GHz 1,000 MHz 26.93489 GHz -34.58 dBm -21.58 dB
29.000 GHz A0.000 GHz 1.000 Mz 3212132 GHz -37.76 dBm -24.76 dB.

o W

01:29:19 10.12.2023

Middle Channel / 400MHz

RefLeved 20,65 dBm  Offset 4519 08 Made Auto Sweep s6L
Court 160/100
ine _SPURJGUS_UINE_ABS 002 PRss
0
o

SPURIOUS_LINE | ABS_002

intentionally blank

8.0 GHz 64002 pts 2 GHy/ 40.06GHz
Z Result Summa:

1E.000 GHz 27,000 GHz 1,000 MHz 26.80805 GHz -37.64 dBm -24.64 dB.
29.000 GHz A0.000 GHz 1.000 Mz 20.00739 GHz -32.51 dBm -13.51 dB.

P
ety IR LT

04:48:52 10.12.2023

Highest Channel / 400MHz

RefLeved 20,65 dBm  Offset 4519 08 Made Auto Sweep s6L
Court 160/100
ine _SPURJGUS_UINE_ABS 002 PRss
0
o

SPURIOUS_LINE | ABS_002

intentionally blank

18.0 GH 63002 pts .2 GHa/ 40.0 GHz
2 Result Summa
18.000 6Hz 27.000 GHz 1.000 MHz 26.461 00 GHz -34.99 dBm -21.99 dB
29.000 GHz A0.000 GHz 1.000 MHz 2914145 GHz -34.86 dBm -21.86 dB.
re

09:17:14 M 12/11/2023

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

TEL : 886-3-327-0868 Page Number 1 A16-44 of 48
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ssamonias. FCC RADIO TEST REPORT Report No. : FG3N2327C

There is no significant spurious emission signal found for frequency started from 40GHz up to 200GHz.

Only the noise floor is reported.

NR Band n261

(40GHz-60GHz)

MultiView Spectrum

Ref Level 0.00 dBm Offset 45.63 dB ® RBW 1 MHz SGL
SWT 60ms ® VBW 3 MHz Mode Auto Sweep Count 100/100

Inp: ExtMix U
1 Frequency Sweep 1Rm AvgPwr Auto ID

M1[1]  -27.87 dBm
55.036 700 GHz
-10 dBm
-20 dBm
-30 dBm
-40 dBm
S0 dBm—— T, i E———
-60 dBm
-70 dBm
-80 dBm
-90 dBm
40.0 GHz 20001 pts. 2.0 GHz/ 60.0 GHz
Ready  INNNENENR = 2083130
03:35:21 PM  12/30/2023
Offset = Antenna Factor (dB/m) + Cable Loss (dB) + 107 + 20log (D) — 104.8
=43 + 0.43 + 107 + 20log(1) — 104.8 = 45.63(dB)
TEL : 886-3-327-0868 Page Number : A16-45 of 48

FAX . 886-3-327-0855



ssamonias. FCC RADIO TEST REPORT Report No. : FG3N2327C

NR Band n261
(60GHz-90GHz)

MultiView Spectrum
Ref Level 0.00 dBm Offset 49.53 dB & RBW 1 MHz SGL
SWT 90ms ® VBW 3 MHz Meode Auto Sweep Count 100/100
Inp: ExtMix E
1 Frequency Sweep 1Rm AvgPwr Auto ID
M1[1]  -31.23dBm
60.018 500 GHz
-10 dBm
-20 dBm
30 dBrr
-40 dBY ™ — t s
- S SR O i
-50 dBm
-60 dBm
-70 dBm
-80 dBm
-90 dBm
CF 75.0 GHz 30001 pts 3.0 GHz/ Span 30.0 GHz

= 20231230
Ready L[ 11]]] 5 95051

03:49:51 PM 12/30/2023

Offset = Antenna Factor (dB/m) + Cable Loss (dB) + 107 + 20log (D) — 104.8
=46.9 + 0.43 + 107 + 20log(1) — 104.8 = 49.53 (dB)

TEL : 886-3-327-0868 Page Number 1 A16-46 of 48
FAX . 886-3-327-0855



ssamonias. FCC RADIO TEST REPORT Report No. : FG3N2327C

NR Band n261
(90GHz-100GHz)
MultiView Spectrum
Ref Level 0.00dBm  Offset 44.53 dB & RBW 1 MHz SGL
SWT 30ms ® VBW 3MHz Meode Auto Sweep Count 100/100
Inp: ExtMix F
1 Frequency Sweep 1Rm AvgPwr Auto ID
M1[1]  -26.82dBm
90.346 500 GHz
-10 dBm
-20 dBm
~
o B S "‘\-..—f"\,/\_“
MM
40 dBm e
-50 dBm
-60 dBm
-70 dBm
-80 dBm
-90 dBm
90.0 GHz 10001 pts 1.0 GHz/ 100.0 GHz
Ready (L[] 00 zogg;gg

Offset = Antenna Factor (dB/m) + Cable Loss (dB) + 107 + 20log (D) — 104.8
=47.92 + 0.43 + 107 + 20log(0.5) — 104.8 = 44.53 (dB)

TEL : 886-3-327-0868

Page Number 1 A16-47 of 48
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ssamonias. FCC RADIO TEST REPORT

Report No. : FG3N2327C

Frequency Stability

Test Conditions NR Band n261 / Middle Channel Limit
CW tone Note 2.
Temperature Voltage
(°C) (Volt) Frequency Deviation Deviation Result
(GHz) (kHz) (ppm)
50 Normal Voltage 27.924966 16.000 0.573
40 Normal Voltage 27.924986 -4.000 0.143
30 Normal Voltage 27.92497 12.000 0.430
20(Ref.) Normal Voltage 27.924982 0.000 0.000
10 Normal Voltage 27.924976 6.000 0.215
0 Normal Voltage 27.924986 -4.000 0.143
-10 Normal Voltage 27.925008 -26.000 0.931 Pass
-20 Normal Voltage 27.925038 -56.000 2.005
-30 Normal Voltage 27.925044 -62.000 2.220
20 Maximum Voltage 27.924976 6.000 0.215
20 Normal Voltage 27.924978 4.000 0.143
20 Battery End Point 27.924976 6.000 0.215
Note:

1. Normal Voltage = 3.89 V. ; Battery End Point (BEP) = 3.6 V. ; Maximum Voltage = 4.4 V.

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

TEL : 886-3-327-0868
FAX . 886-3-327-0855
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samonas. FCC RADIO TEST REPORT Report No.: FG3N2327C

Appendix B. R&S Mixer and Horn Antenna Calibration Reports

TEL: 886-3-327-0868 Page Number : B1 of Bl
FAX: 886-3-327-0855



CALIBRATION
CERTIFICATE

Kalibrierschein

General Data

Item
Gegenstand

Manufacturer
Hersteller

Type
Typ

Material Number
Materialnummer

Order Number
Bestellnummer

Customer
Auftraggeber

Performance

W,
SN\

',

="
jacws (( DAKKS
PN Deutsche

AN 143
MmN Akkreditierungsstelle
D-K-15195-01-00

Certificate Number

o 0001A300718726
Zertifikatsnummer
Calibration Mark
FS-260 HARMONIC MIXER 40-60GHZ Kalibrierzeichen
ROHDE & SCHWARZ 300718726
D-K-

FS-Z60 15195-01-00
1048.0171.02 Serial Number 100986 2023-10

Seriennummer
Q786007 Asset Number Member of Deutscher Kalibrierdienst

Inventarnummer Mitglied im Deutschen Kalibrierdienst

Sporton International Inc.

6F., Sec. 1, Hsin Tai Wu Rd 106
221 New Taipei City
TW

This calibration certificate documents
the metrological traceability to national
standards, which realize the units of
measurement according to the
International System of Units (Sl).

The DAKKS is signatory to the
multilateral agreements of the
European co-operation for
Accreditation (EA) and of the

Place and Date of Calibration
Ort und Datum der Kalibrierung

Statement of Compliance
(Incoming)
Konformitdtsaussage
(Anlieferung)

Statement of Compliance
(Outgoing)
Konformitdtsaussage
(Auslieferung)

Customers due Interval
Kalibrierintervall des Kunden

Extent of Calibration Document
Umfang des Kalibrierdokuments

Date of Issue
Ausstellungsdatum

2023-11-08

Dr. Gerhard Résel

87700 Memmingen, Rohde-und-Schwarz-Str. 1
2023-10-31

All measured values are within
the data sheet specifications.

All measured values are within
the data sheet specifications.

3 Pages Certificate
6 Pages Outgoing Results
6 Pages Incoming Results

Approval of the certificate by
Freigabe des Kalibrierscheins durch

Johannes Negele

(Rl Sple

Laboratory management
Labormanagement

Person responsible
Bearbeiter

International Laboratory Accreditation
Cooperation (ILAC) for the mutual
recognition of calibration certificates.
The user is obliged to have the object
recalibrated at appropriate intervals.
This calibration certificate may not be
reproduced other than in full except
with the permission of the issuing
laboratory. Calibration certificates with
the full name of the approval
responsible person are valid without
signature.

Dieser Kalibrierschein dokumentiert die
metrologische Ruickfiihrbarkeit auf
nationale Normale zur Darstellung der
Einheiten in Ubereinstimmung mit dem
Internationalen Einheitensystem (SlI).

Die DAKKS ist Unterzeichner der
multilateralen Ubereinkommen der
European cooperation for Accreditation
(EA) und der International Laboratory
Accreditation Cooperation (ILAC) zur
gegenseitigen Anerkennung der
Kalibrierscheine.

Fur die Einhaltung einer angemessenen
Frist zur Wiederholung der Kalibrierung ist
der Benutzer verantwortlich.

Dieser Kalibrierschein darf nur vollstandig
weiterverbreitet werden. Ausziige oder
Anderungen bedirfen der Genehmigung
des ausstellenden Kalibrierlaboratoriums.
Kalibrierscheine sind bei Nennung des fiir
die Freigabe VVerantwortlichen in
Klarschrift auch ohne Unterschrift guiltig.

Rohde & Schwarz Messgeratebau GmbH e Rohde-und-Schwarz-Str. 1 @ 87700 Memmingen e Telephone national: 08331/10-80 international: 0049 8331/10-80
Fax: 08331/10-811 24 e Managing Director: Michael Dill ® Chairman of the Supervisory Board: Johann Kraus @ Company's Place of Business: Miinchen
Commercial Register No.: HRB 1 059 e VAT Identification No.: DE 811 190 745



Material No 1048.0171.02  Serial No 100986 Certificate 0001A300718726
Page 2/3 Number

Calibration Procedure

The measuring object is an RF harmonic mixer, which converts an RF signal at one frequency into a signal at another frequency (here:
IF). The conversion loss was measured using a vector network analyzer. The RF output power as well as the IF input power of the
corresponding ports of the VNA were traced back to a power sensor. The conversion loss is defined as the ratio of the power at the IF
frequency to the power at the RF frequency with a given LO power. (IF: Intermediate frequency; LO: Local Oscillator)

The traceability is represented in the table Working Standards used.

Working Standards used

Item Type Serial Number Calibration Certificate Number Cal. Due

Therm.Power Sensor DC-40GHz NRP-Z55 130179 0001A300682928 2025-01-31
Thermal Power Sensor NRP67T 100977 0001A300658977 2025-07-31
Vector Network Analyzer 4 Port Z\NAB7 101100 0001A300698540 2024-05-31

Remarks



Material No 1048.0171.02  Serial No 100986 Certificate 0001A300718726
Page 3/3 Number

Environmental Conditions

Ambient Temperature (23x1)°C Relative Humidity 20%-70%

Comments on Measurement Results

The reported results apply only to those items specifically listed on this calibration certificate and have been tested for compliance with
the specifications. The associated uncertainty of measurement has been taken into account if not otherwise stated.

The non-binary decision rule with guard band is used according to ILAC G8:09/2019 ‘Guidelines on Decision Rules and Statements of
Conformity’. Pass is normally not marked. Conditional Pass is marked with UGB1, Conditional Fail with UGB2 and Fail with Fail.

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage
factor k such that the coverage probability corresponds to approximately 95 %. It is consistent with the EA-4/02 M:2022.

In addition to the calibration results, the calibration certificate includes functional measurements that might have an influence on the
measurement uncertainty of the calibration results.

The functional measurement results are marked and are not intended to be used to support the further dissemination of metrological
traceability. They are intended to verify the requirements on the measurement object according to manufacturer specifications and
technical standards.



Designation:
Type:

Material No.:
Serial No.:
Certificate No.:

Outgoing Results

Referring to Test Documentation:

Test Department:

Name:

Date:

3MM-P

see certificate

2023-10-31
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Material Number 1048.0171.02 Serial Number 100086 Certificate Number 0001A300718726

Table of contents

Software used for measurement

............................................................................................................................................... 3
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Material Number 1048.0171.02 Serial Number 100086 Certificate Number 0001A300718726

Software used for measurement

Item Type Version Remark
Suite Setup V12.37.04 Test Management Software G5
Test Program (7012.8706.00_) Component |V01.05

Page 3/6



Material Number 1048.0171.02 Serial Number 100086 Certificate Number 0001A300718726

1. Conversion Loss (4. Harmonic)

1.1 Conversion Loss (IF = 404.4 MHz)

IF = 404.4 MHz, 4. Harmonic

22

211

20

Conversion Loss
&
=

14
131 ./“" \ /
) \\f\ -~
1 /4/ _..-o-"“""
o4 a
9
8 T T T T
40 42.5 45 47.5 50 52.5 55 57.5 60
f/ GHz

Conversion Loss (IF = 404.4 MHz)

Frequency Conversion Loss Uncertainty
/GHz /dB /dB
40.0 10.0 +1.3
41.0 10.4 +1.3
42.0 11.9 +1.3
43.0 13.0 +1.3
44.0 13.3 +1.3
45.0 14.0 1.3
46.0 15.1 +1.3
47.0 14.3 +1.3
48.0 14.9 +1.3
49.0 14.7 +1.3
50.0 12.5 +1.3
51.0 11.2 +1.3
52.0 11.1 +1.3
53.0 10.1 +1.3
54.0 10.0 +1.3
55.0 10.0 +1.3
56.0 10.7 +1.3
57.0 11.2 +1.3
58.0 11.7 +1.3
59.0 12.5 +1.3
60.0 14.0 +1.3

Page 4/6



Material Number 1048.0171.02 Serial Number 100086 Certificate Number 0001A300718726

1.2 Conversion Loss (IF = 729 MHz)

IF = 729 MHz, 4. Harmonic

22

211

20

Conversion Loss
N
v,
7
-

4 -
Wl / N~ //wr
oS
9
8 T T T T
40 42.5 45 47.5 50 52.5 55 57.5 60
f/GHz
Conversion Loss (IF = 729 MHz)
Frequency Conversion Loss Uncertainty
/GHz /dB /dB
40.0 9.9 +1.3
41.0 10.2 +1.3
42.0 11.6 +1.3
43.0 12.6 +1.3
44.0 12.9 +1.3
45.0 13.4 +1.3
46.0 15.1 +1.3
47.0 13.9 +1.3
48.0 15.0 +1.3
49.0 14.7 1.3
50.0 12.9 +1.3
51.0 11.4 +1.3
52.0 11.2 +1.3
53.0 10.0 +1.3
54.0 10.0 +1.3
55.0 10.0 +1.3
56.0 10.7 +1.3
57.0 11.2 +1.3
58.0 11.6 +1.3
59.0 12.6 +1.3
60.0 13.9 +1.3
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Material Number 1048.0171.02 Serial Number 100086 Certificate Number 0001A300718726

1.3 Conversion Loss (IF = 1330 MHz)

IF = 1330 MHz, 4. Harmonic
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11 / \ il
o P e
9
8 T T T T
40 42.5 45 47.5 50 52.5 55 57.5 60
f/GHz
Conversion Loss (IF = 1330 MHz)
Frequency Conversion Loss Uncertainty
/GHz /dB /dB
40.0 10.3 +1.3
41.0 10.5 +1.3
42.0 11.9 +1.3
43.0 13.2 +1.3
44.0 13.1 +1.3
45.0 13.4 +1.3
46.0 14.8 +1.3
47.0 14.1 +1.3
48.0 15.0 +1.3
49.0 16.1 1.3
50.0 13.9 +1.3
51.0 12.8 +1.3
52.0 11.8 +1.3
53.0 10.5 +1.3
54.0 10.5 +1.3
55.0 10.4 +1.3
56.0 11.1 +1.3
57.0 11.4 +1.3
58.0 12.2 +1.3
59.0 13.0 +1.3
60.0 14.6 +1.3

1.4 Continuity response within 1 GHz

Continuity response within any 1 GHz Band, 4. Harmonic

DUL Continuity
/dB /dB
max. at IF = 404.4 MHz: 6.0 2.37
max. at IF = 729 MHz: 6.0 2.19
max. at IF = 1330 MHz: 6.0 2.19
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Material Number 1048.0171.02 Serial Number 100086 Certificate Number 0001A300718726

(Incoming)

1. Conversion Loss (4. Harmonic)

1.1 Conversion Loss (IF = 404.4 MHz)

IF = 404.4 MHz, 4. Harmonic

22

211

20

Conversion Loss
&

o Sy

9

8 T T T T

40 42.5 45 47.5 50 52.5 55 57.5

f/ GHz
Conversion Loss (IF = 404.4 MHz)
Frequency Conversion Loss Uncertainty

/GHz /dB /dB
40.0 10.2 +1.3
41.0 10.6 +1.3
42.0 12.0 +1.3
43.0 13.1 +1.3
44.0 13.5 +1.3
45.0 14.2 1.3
46.0 15.3 +1.3
47.0 14.4 +1.3
48.0 15.1 +1.3
49.0 14.8 +1.3
50.0 12.7 +1.3
51.0 11.4 +1.3
52.0 11.3 +1.3
53.0 10.3 +1.3
54.0 10.2 +1.3
55.0 10.2 +1.3
56.0 10.9 +1.3
57.0 11.3 +1.3
58.0 11.9 +1.3
59.0 12.6 +1.3
60.0 14.2 +1.3
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Page 4/6

lts

L

Resl

5
2~

Minoe

ee



Material Number 1048.0171.02 Serial Number 100086 Certificate Number 0001A300718726

(Incoming)

1.2 Conversion Loss (IF = 729 MHz)

IF = 72

22
21

20

Conversion Loss
-
(4]

Convers

9 MHz, 4. Harmonic

! /,.....f ‘\ /
[ el \
/ RV AN "
4 \
Teee®” W
40 42.5 45 47.5 50 52.5 55 57.5 60
f/GHz
ion Loss (IF = 729 MHz)
Frequency Conversion Loss Uncertainty

/GHz /dB /dB
40.0 10.1 +1.3
41.0 10.4 +1.3
42.0 11.8 +1.3
43.0 12.9 +1.3
44.0 13.1 +1.3
45.0 13.6 +1.3
46.0 15.4 +1.3
47.0 14.1 +1.3
48.0 15.2 +1.3
49.0 14.9 1.3
50.0 13.1 +1.3
51.0 11.6 +1.3
52.0 11.4 +1.3
53.0 10.2 +1.3
54.0 10.1 +1.3
55.0 10.1 +1.3
56.0 10.8 +1.3
57.0 11.4 +1.3
58.0 11.8 +1.3
59.0 12.7 +1.3
60.0 14.0 +1.3
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Material Number 1048.0171.02 Serial Number 100086 Certificate Number 0001A300718726

(Incoming)
1.3 Conversion Loss (IF = 1330 MHz)
IF = 1330 MHz, 4. Harmonic
22
21
20
191
18
171
” L
S 16 h
§ .l /'\ A
2
2 Ll / .-—/ 7
5 14 ,J"
S oo
13+
12 ”/"
1" // \\\
Y ey
10
9
8 T T T T
40 42.5 45 47.5 50 52.5 55 57.5 60
f/GHz
Conversion Loss (IF = 1330 MHz)
Frequency Conversion Loss Uncertainty
/GHz /dB /dB
40.0 10.5 +1.3
41.0 10.6 +1.3
42.0 12.1 +1.3
43.0 13.3 +1.3
44.0 13.2 +1.3
45.0 13.5 +1.3
46.0 15.0 +1.3
47.0 14.2 +1.3
48.0 15.1 +1.3
49.0 16.2 1.3
50.0 14.0 +1.3
51.0 12.9 +1.3
52.0 11.8 +1.3
53.0 10.6 +1.3
54.0 10.6 +1.3
55.0 10.5 +1.3
56.0 11.2 +1.3
57.0 11.4 +1.3
58.0 12.3 +1.3
59.0 13.0 +1.3
.0 .7 3

+1.

1.4 Continuity response within 1 GHz

Continuity response within any 1 GHz Band,

max.
max.
max.

at IF
at IF
at IF

404.4 MHz:
729 MHz:
1330 MHz:

DUL
/dB
6.0
6.0
6.0

4.

Harmonic

Continuity
/dB
2.35
2.18
2.22
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CALIBRATION
CERTIFICATE

Kalibrierschein

General Data

Item
Gegenstand

Manufacturer
Hersteller

Type
Typ

Material Number
Materialnummer

Order Number
Bestellnummer

Customer
Auftraggeber

Performance

FS-Z90 HARMONIC MIXER 60-90GHZ

ROHDE & SCHWARZ

FS-Z90

1048.0371.02 Serial Number 10181
Seriennummer

Q786007 Asset Number
Inventarnummer

Sporton International Inc.

6F., Sec. 1, Hsin Tai Wu Rd 106
221 New Taipei City
TW

o,
SN\

',

="
iacwrs (( DAKKS
PN Deutsche

AN 143
MmN Akkreditierungsstelle
D-K-15195-01-00

Certificate Number

Zertifikatsnummer 0001A300718729

Calibration Mark
Kalibrierzeichen

300718729

D-K-
15195-01-00

; 2023-10

Member of Deutscher Kalibrierdienst
Mitglied im Deutschen Kalibrierdienst

This calibration certificate documents
the metrological traceability to national
standards, which realize the units of
measurement according to the
International System of Units (Sl).

The DAKKS is signatory to the
multilateral agreements of the
European co-operation for
Accreditation (EA) and of the

Place and Date of Calibration
Ort und Datum der Kalibrierung

Statement of Compliance
(Incoming)
Konformitdtsaussage
(Anlieferung)

Statement of Compliance
(Outgoing)
Konformitdtsaussage
(Auslieferung)

Customers due Interval
Kalibrierintervall des Kunden

Extent of Calibration Document
Umfang des Kalibrierdokuments

Date of Issue
Ausstellungsdatum

2023-11-08

Dr. Gerhard Résel

87700 Memmingen, Rohde-und-Schwarz-Str. 1
2023-10-31

All measured values are within
the data sheet specifications.

All measured values are within
the data sheet specifications.

3 Pages Certificate
7 Pages Outgoing Results
7 Pages Incoming Results

Approval of the certificate by
Freigabe des Kalibrierscheins durch

Johannes Negele

(Rl Sple

Laboratory management
Labormanagement

Person responsible
Bearbeiter

International Laboratory Accreditation
Cooperation (ILAC) for the mutual
recognition of calibration certificates.
The user is obliged to have the object
recalibrated at appropriate intervals.
This calibration certificate may not be
reproduced other than in full except
with the permission of the issuing
laboratory. Calibration certificates with
the full name of the approval
responsible person are valid without
signature.

Dieser Kalibrierschein dokumentiert die
metrologische Ruickfiihrbarkeit auf
nationale Normale zur Darstellung der
Einheiten in Ubereinstimmung mit dem
Internationalen Einheitensystem (SlI).

Die DAKKS ist Unterzeichner der
multilateralen Ubereinkommen der
European cooperation for Accreditation
(EA) und der International Laboratory
Accreditation Cooperation (ILAC) zur
gegenseitigen Anerkennung der
Kalibrierscheine.

Fur die Einhaltung einer angemessenen
Frist zur Wiederholung der Kalibrierung ist
der Benutzer verantwortlich.

Dieser Kalibrierschein darf nur vollstandig
weiterverbreitet werden. Ausziige oder
Anderungen bedirfen der Genehmigung
des ausstellenden Kalibrierlaboratoriums.
Kalibrierscheine sind bei Nennung des fiir
die Freigabe VVerantwortlichen in
Klarschrift auch ohne Unterschrift guiltig.

Rohde & Schwarz Messgeratebau GmbH e Rohde-und-Schwarz-Str. 1 @ 87700 Memmingen e Telephone national: 08331/10-80 international: 0049 8331/10-80
Fax: 08331/10-811 24 e Managing Director: Michael Dill ® Chairman of the Supervisory Board: Johann Kraus @ Company's Place of Business: Miinchen
Commercial Register No.: HRB 1 059 e VAT Identification No.: DE 811 190 745



Material No 1048.0371.02  Serial No 101811 Certificate 0001A300718729
Page 2/3 Number

Calibration Procedure

The measuring object is an RF harmonic mixer, which converts an RF signal at one frequency into a signal at another frequency (here:
IF). The conversion loss was measured using a vector network analyzer. The RF output power as well as the IF input power of the
corresponding ports of the VNA were traced back to a power sensor. The conversion loss is defined as the ratio of the power at the IF
frequency to the power at the RF frequency with a given LO power. (IF: Intermediate frequency; LO: Local Oscillator)

The traceability is represented in the table Working Standards used.

Working Standards used

Item Type Serial Number Calibration Certificate Number Cal. Due
Therm.Power Sensor DC-40GHz NRP-255 130179 0001A300682928 2025-01-31
Thermal Waveguide Power NRP90TWG 910001 20A1129129 2026-04-30
Sensor

Vector Network Analyzer 4 Port ZVABT 101100 0001A300698540 2024-05-31

Remarks



Material No 1048.0371.02  Serial No 101811 Certificate 0001A300718729
Page 3/3 Number

Environmental Conditions

Ambient Temperature (23x1)°C Relative Humidity 20%-70%

Comments on Measurement Results

The reported results apply only to those items specifically listed on this calibration certificate and have been tested for compliance with
the specifications. The associated uncertainty of measurement has been taken into account if not otherwise stated.

The non-binary decision rule with guard band is used according to ILAC G8:09/2019 ‘Guidelines on Decision Rules and Statements of
Conformity’. Pass is normally not marked. Conditional Pass is marked with UGB1, Conditional Fail with UGB2 and Fail with Fail.

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage
factor k such that the coverage probability corresponds to approximately 95 %. It is consistent with the EA-4/02 M:2022.

In addition to the calibration results, the calibration certificate includes functional measurements that might have an influence on the
measurement uncertainty of the calibration results.

The functional measurement results are marked and are not intended to be used to support the further dissemination of metrological
traceability. They are intended to verify the requirements on the measurement object according to manufacturer specifications and
technical standards.
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Material Number  1048.0371.02 serialNumber 101811 Certificate Number 0001A300718729

The following abbreviations may be used in this document

{a} No measurement uncertainty stated because the errors always add together. So it is sure
that a measurement result evaluated as "PASS" is pass.

{b} The measurement uncertainty depends on the measurement result. The stated measurement
uncertainty is valid for the close area around the specification. Measurement results outside
the close area have a higher measurement uncertainty but are within the specification.

{c} Functional test, therefore no measurement uncertainty is stated.

{d} Typical value, refer to performance test.

{e} The measurement uncertainty is taken into account when setting the measuring system.

{9} Verification of specified requirements, non-accredited measurements. Technical operations that consist of
the determination of one or more characteristics to a specified procedure (formerly {f}).

DL or DT Data Limit for symmetrical tolerance limits

DLL Datasheet Lower Limit

DUL Datasheet Upper Limit

MU Symmetrical Measurement Uncertainty

MLLor MLV~ Measurement Uncertainty Lower Value
MUL or MUV Measurement Uncertainty Upper Value

Nom. Nominal Value

Dev. Deviation

Act. Actual Value

UGB Uncertainty Guard Band: Measuring uncertainty violates the data (spec.) limit.

UGB1 A compliance statement may be possible where a confidence level of less than 95 % is acceptable.
UGB2 A non-compliance statement may be possible where a confidence level of less than 95 % is acceptable.
DU Datasheet Uncertainty

Explanation of charts

—o— curve No. 1
—4— curve No. 2

DUL: Data sheet upper limit

= N Actual values curve No. 1 with uncertainty shown

Y-axis ‘T
Range of undefined limits and uncertainties

|1>|
b

Actual values curve No. 2 with uncertainty shown

< DLL: Data sheet lower limit

X-axis _
— ¢ MU: Measurement uncertainty of actual values

Page 2/7
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Software used for measurement

Item Type Version Remark
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Test Program (7012.8706.00_) Component |V01.05
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Material Number 1048.0371.02 SerialNumber 101811 Certificate Number 0001A300718729

1. Conversion Loss (6. Harmonic)

1.1 Conversion Loss (IF = 404.4 MHz)

IF = 404.4 MHz, 6. Harmonic

32
30
28
26
@ 24
el
§
» 22
2 |
c
8 20 \ /]
T
18
J .
16
| |
14
12
60 65 70 75 80 85 90
f/ GHz
Conversion Loss (IF = 404.4 MHz)
Frequency Conversion Loss Uncertainty
/GHz /dB /dB
60.0 24.9 +1.3
61.0 21.5 +1.3
62.0 20.4 +1.3
63.0 19.4 +1.3
64.0 16.9 +1.3
65.0 18.3 1.3
66.0 19.9 +1.3
67.0 18.9 +1.3
68.0 18.0 +1.3
69.0 19.1 +1.3
70.0 19.3 +1.3
71.0 18.7 +1.3
72.0 18.0 +1.3
73.0 18.1 +1.3
74.0 17.6 +1.3
75.0 17.4 +1.3
76.0 16.9 +1.3
77.0 15.5 +1.3
78.0 14.7 +1.3
79.0 14.5 +1.3
80.0 14.1 +1.3
81.0 14.0 +1.3
82.0 14.1 +1.3
83.0 14.2 +1.3
84.0 14.6 +1.3
85.0 15.5 +1.3
86.0 16.5 +1.3
87.0 17.9 +1.3
88.0 19.8 +1.3
89.0 21.0 +1.3
90.0 21.1 +1.3
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Material Number 1048.0371.02 SerialNumber 101811 Certificate Number 0001A300718729

1.2 Conversion Loss (IF = 729 MHz)

IF = 729 MHz, 6. Harmonic

32

30

28

26

@ 24
s 0
8 5
g N »
£ A X
O 20 \
T
18 =
-/ N Y
16
14 [~ """"’/
12
60 65 70 75 80 85 90
f/GHz
Conversion Loss (IF = 729 MHz)
Frequency Conversion Loss Uncertainty
/GHz /dB /dB
60.0 26.2 +1.3
61.0 22.4 +1.3
62.0 21.1 +1.3
63.0 20.1 +1.3
64.0 17.4 +1.3
65.0 18.5 +1.3
66.0 20.3 +1.3
67.0 19.0 +1.3
68.0 18.0 +1.3
69.0 19.0 1.3
70.0 19.2 +1.3
71.0 18.6 +1.3
72.0 18.1 +1.3
73.0 18.1 +1.3
74.0 17.3 +1.3
75.0 17.2 +1.3
76.0 17.0 +1.3
77.0 15.9 +1.3
78.0 14.8 +1.3
79.0 14.5 +1.3
80.0 14.3 +1.3
81.0 14.0 +1.3
82.0 14.3 +1.3
83.0 14.3 +1.3
84.0 14.5 +1.3
85.0 15.5 +1.3
86.0 16.5 +1.3
87.0 17.7 +1.3
88.0 20.0 +1.3
89.0 21.0 +1.3
90.0 21.0 +1.3
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Certificate Number 0001A300718729

Material Number 1048.0371.02 Serial Number 101811
1.3 Conversion Loss (IF = 1330 MHz)
IF = 1330 MHz, 6. Harmonic
32
30
28
26
@ 24 \
S
8 5
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8 20 ral N
/| a N
18
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16
NN [/
14
12
60 65 70 75 80 85 90
f/GHz
Conversion Loss (IF = 1330 MHz)
Frequency Conversion Loss Uncertainty
/GHz /dB /dB
60.0 25.7 +1.3
61.0 25.0 +1.3
62.0 24.0 +1.3
63.0 22.8 +1.3
64.0 19.4 +1.3
65.0 19.5 +1.3
66.0 20.9 +1.3
67.0 19.8 +1.3
68.0 18.4 +1.3
69.0 19.3 1.3
70.0 19.7 +1.3
71.0 19.0 +1.3
72.0 18.5 +1.3
73.0 18.5 +1.3
74.0 17.5 +1.3
75.0 17.5 +1.3
76.0 17.5 +1.3
77.0 17.0 +1.3
78.0 15.6 +1.3
79.0 15.1 +1.3
80.0 15.1 +1.3
81.0 14.7 +1.3
82.0 15.0 +1.3
83.0 15.1 +1.3
84.0 14.7 +1.3
85.0 15.9 +1.3
86.0 17.0 +1.3
87.0 18.3 +1.3
88.0 20.5 +1.3
89.0 21.5 +1.3
90.0 21.4 +1.3
1.4 Continuity response within 1 GHz
Continuity response within any 1 GHz Band, 6. Harmonic
DUL Continuity
/dB /dB
max. at IF = 404.4 MHz: 6.0 3.42
max. at IF = 729 MHz: 6.0 3.82
max. at IF = 1330 MHz: 6.0 3.35
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Material Number

1048.0371.02 serialNumber 101811 Certificate Number 0001A300718729

(Incoming)

The following abbreviations may be used in this document

{a}

{b}

{c}
{d}
{e}
{g}

DL or DT
DLL

DUL

MU

MLL or MLV
MUL or MUV
Nom.

Dev.

Act.

uGB

UGB1
UGB2

DU

No measurement uncertainty stated because the errors always add together. So it is sure

that a measurement result evaluated as "PASS" is pass.

The measurement uncertainty depends on the measurement result. The stated measurement
uncertainty is valid for the close area around the specification. Measurement results outside

the close area have a higher measurement uncertainty but are within the specification.

Functional test, therefore no measurement uncertainty is stated.

Typical value, refer to performance test.

The measurement uncertainty is taken into account when setting the measuring system.

Verification of specified requirements, non-accredited measurements. Technical operations that consist of

the determination of one or more characteristics to a specified procedure (formerly {f}).

Data Limit for symmetrical tolerance limits

Datasheet Lower Limit

Datasheet Upper Limit

Symmetrical Measurement Uncertainty
Measurement Uncertainty Lower Value
Measurement Uncertainty Upper Value
Nominal Value

Deviation

Actual Value

Uncertainty Guard Band: Measuring uncertainty violates the data (spec.) limit.

A compliance statement may be possible where a confidence level of less than 95 % is acceptable.
A non-compliance statement may be possible where a confidence level of less than 95 % is acceptable.

Datasheet Uncertainty

Explanation of charts

—o— curve No. 1
—4— curve No. 2

Y-axis

|1>|
b

X-axis

DUL: Data sheet upper limit

Actual values curve No. 1 with uncertainty shown
Range of undefined limits and uncertainties
Actual values curve No. 2 with uncertainty shown

DLL: Data sheet lower limit

— ¢ MU: Measurement uncertainty of actual values
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Software used for measurement ........

1. Conversion Loss (6. Harmonic) ....

Table of contents

1.1 Conversion Loss (IF =404.4 MHz) .....

1.2 Conversion Loss (IF =729 MHz)

1.3 Conversion Loss (IF =1330 MHz) ..

1.4 Continuity response within 1 GHz

NN oG

Page 3/7

ults

S

cl

r/

ng |

4

NCanl

L



Material Number  1048.0371.02 serialNumber 101811 Certificate Number 0001A300718729

(Incoming)
Software used for measurement
Item Type Version Remark
Suite Setup V12.37.04 Test Management Software G5
Test Program (7012.8706.00_) Component |V01.05
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Material Number 1048.0371.02 SerialNumber 101811 Certificate Number 0001A300718729

(Incoming)

1. Conversion Loss (6. Harmonic)

1.1 Conversion Loss (IF = 404.4 MHz)

IF = 404.4 MHz, 6. Harmonic

32
30
28
26
@ 24
ol
§
» 22
2 o
c
8 20 \’
ENPEN
18
S
16
Ny /
14
12
60 65 70 75 80 85
f/ GHz
Conversion Loss (IF = 404.4 MHz)
Frequency Conversion Loss Uncertainty
/GHz /dB /dB
60.0 24.9 +1.3
61.0 21.5 +1.3
62.0 20.4 +1.3
63.0 19.3 +1.3
64.0 16.9 +1.3
65.0 18.2 1.3
66.0 19.9 +1.3
67.0 18.8 +1.3
68.0 18.0 +1.3
69.0 19.0 +1.3
70.0 19.2 +1.3
71.0 18.7 +1.3
72.0 18.0 +1.3
73.0 18.1 +1.3
74.0 17.5 +1.3
75.0 17.3 +1.3
76.0 16.9 +1.3
77.0 15.4 +1.3
78.0 14.7 +1.3
79.0 14.4 +1.3
80.0 14.1 +1.3
81.0 14.0 +1.3
82.0 14.0 +1.3
83.0 14.2 +1.3
84.0 14.6 +1.3
85.0 15.5 +1.3
86.0 16.4 +1.3
87.0 17.8 +1.3
88.0 19.7 +1.3
89.0 20.9 +1.3
90.0 21.1 +1.3
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Page 5/7

lts

L

g Resu

L

Nncamnitnhg

L



Material Number 1048.0371.02 SerialNumber 101811 Certificate Number 0001A300718729

(Incoming)
1.2 Conversion Loss (IF = 729 MHz)
IF = 729 MHz, 6. Harmonic
32
30
28
26
@ 24
N
s
'g 22
> ~
£ ™ A
O 20 \
-
I\
18 ]
./ N
16
SN /
14
12
60 65 70 75 80 85 90
f/GHz
Conversion Loss (IF = 729 MHz)
Frequency Conversion Loss Uncertainty
/GHz /dB /dB
60.0 26.2 +1.3
61.0 22.5 +1.3
62.0 21.1 +1.3
63.0 20.1 +1.3
64.0 17.4 +1.3
65.0 18.4 +1.3
66.0 20.3 +1.3
67.0 19.0 +1.3
68.0 18.1 +1.3
69.0 19.1 1.3
70.0 19.3 +1.3
71.0 18.7 +1.3
72.0 18.2 +1.3
73.0 18.2 +1.3
74.0 17.3 +1.3
75.0 17.3 +1.3
76.0 17.0 +1.3
77.0 16.0 +1.3
78.0 14.8 +1.3
79.0 14.5 +1.3
80.0 14.4 +1.3
81.0 14.0 +1.3
82.0 14.3 +1.3
83.0 14.3 +1.3
84.0 14.5 +1.3
85.0 15.6 +1.3
86.0 16.5 +1.3
87.0 17.7 +1.3
88.0 20.0 +1.3
89.0 21.0 +1.3
90.0 21.1 +1.3
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Certificate Number 0001A300718729

Material Number 1048.0371.02 Serial Number 101811
(Incoming)
1.3 Conversion Loss (IF = 1330 MHz)
IF = 1330 MHz, 6. Harmonic
32
30
28
26
@ 24
8 \
s
B 22
o
g
S 20
e N
18 S~
16
e /
14
12
60 65 70 75 80 85 90
f/GHz
Conversion Loss (IF = 1330 MHz)
Frequency Conversion Loss Uncertainty
/GHz /dB /dB
60.0 26.2 +1.3
61.0 25.5 +1.3
62.0 24.5 +1.3
63.0 23.2 +1.3
64.0 19.9 +1.3
65.0 19.9 +1.3
66.0 21.3 +1.3
67.0 20.3 +1.3
68.0 18.8 +1.3
69.0 19.7 1.3
70.0 20.1 +1.3
71.0 19.5 +1.3
72.0 18.9 +1.3
73.0 19.0 +1.3
74.0 17.9 +1.3
75.0 17.9 +1.3
76.0 18.0 +1.3
77.0 17.5 +1.3
78.0 16.0 +1.3
79.0 15.5 +1.3
80.0 15.6 +1.3
81.0 15.1 +1.3
82.0 15.4 +1.3
83.0 15.5 +1.3
84.0 15.2 +1.3
85.0 16.3 +1.3
86.0 17.4 +1.3
87.0 18.8 +1.3
88.0 20.9 +1.3
89.0 22.0 +1.3
90.0 21.8 +1.3
1.4 Continuity response within 1 GHz
Continuity response within any 1 GHz Band, 6. Harmonic
DUL Continuity
/dB /dB
max. at IF = 404.4 MHz: 6.0 3.46
max. at IF = 729 MHz: 6.0 3.75
max. at IF = 1330 MHz: 6.0 3.34
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' Z Radiometer Physics
PG A Rohde & Schwarz Canpany

Calibration Certificate
Kalibrierschein

Certificate Number 24-0140-101128-03
Zertifikatsnummer

ftern
Gegenstand

Manufacturer
Hersteller

Type
Typ

Harmonic Mixer, 90 GHz to 140 GHz
RPG Radiometer physics GmbH

RPG FS-Z140

This calibration certificate documents, that
the named item Is tested and measured

gall fined specificati M
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

Material Number 3622.0708.02 Serial Number 101128 to the PTB/DKD or other

Materialnummer Seriennummer Vinternational dards, which

Asset Number realize the physical units of

Inventarnummer ding to the tional System of
Units (S1). In all cases where no standards are
avallable, ts are ref d to

dards of the R&S laboratories. Principl

and methods of calibration correspond with

Customer Sporton International Inc. EN ISO/IEC 17025. This calibration certificate

Auftraggeber may not be reproduced other than in full.

6F., Sec. 1, Hsin Tai Wu Rd 106
Xizhi Dist.
221 New Taipei City

Callbration 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 gepriift und gemessen wurde. Die
Messwerte lagen im Regeffall mit einer
Wahrscheinlichkeit von annahernd 95% im

Taiwan
Order Number 8800047909
Bestellnummer
Date of Receipt  2023-10-27
Eingangsdatum
Place and Date of Callbration Meckenheim, 2023-11-03
Ort und Datum der Kalibrierung
Scope of Calibration Standard Calibration

Umfang der Kalibrierung

[ t of Compli
(Incoming) specifications.
Konformité&tsaussage

(Anlieferung)

Statement of Compliance

zugeordneten Werteintervall (Erweiterte
Messunsicherheit mit k = 2). Die Kalibrierung
erfolgte mit Messmitteln und Normalen, die direkt
oder indirekt durch Ableitung mittels anerkannter
Kalibriertechniken rickgefihrt sind auf Normale
der PTB/DKD oder anderer

All measured values are within the data sheet nationaler/internationaler Standards zur

Darstellung der physikalischen Einheiten in
Ubereinstimmung mit dem Intemationalen
Einheitensystem (S1). Wenn keine Normale
existieren, erfolgt die Ruckflhrung auf
Bezugsnormale der R&S-Laboratorien.

All measured values are within the data sheet Grundsétze und Verfahren der Kalibrierung

beziehen sich auf EN ISO/IEC 17025. Dieser

(Outgoing) specifications.

?nflqrrfmtétsaussage Kalibrierschein darf nur vollstéindig und
(Auslie erung). . . . unverandert weiterverbreitet werden.
Extend of Calibration Documents 2 pages Calibration Certificate Kalibrierscheine ohne Unterschriften sind

Umfang des Kalibrierdokuments

4 pages Outgoing Results
3 pages Incoming Results

ungliltig. Fur die Einhaltung einer angemessenen
Frist zur Wiederholung der Kalibrierung ist der

Benutzer verantwortlich.

RPG Radiometer physics GmbH; Meckenheim

Date of Issue Head of Laboratory Person Responsible

Ausstellungsdatum Laborleitung Bearbeiter

~ %’:’f’///
2023-11-06 74
Emons Gottbehiit Page (Seite) 1/2

Vers2010-05-05/
RPG2014-02-28

RPG Radiometer physics GmbH » Werner-von-Siemens-Str. 4 e 53340 Meckenheim o Telephone national: 02225/99981-0 international: 0049 2225-99981-0
Fax: 02225/99981-99  Managing Director: Achim Walber e« Company’s Place of Business: Meckenheim
Commercial Register No.: Bonn, HRB 10291 e VAT Identification No.: DE 123 377 395



Material Number 3622.0708.02

Serial Number 101128

Certificate Number 24-0140-101128-03

Calibration Method RPG-PAQA-TN-2014-002 Relative Humidity 20 % -80 %
Kalibrieranweisung Relative Luftfeuchte
+7
Ambient Temperature (23 .3 °C
Umgebungstemperatur
Working standards used (having a significant effect on the accuracy)
Verwendete Gebrauchsnormale (mit signifikantem Einfluss auf die Genauigkeit)
Item Type Serial Number Calibration Certificate Number Cal. Due
Gegenstand Typ Seriennummer Kalibrierscheinnummer Kalibr. bis
Vector Network Analyzer R&S® ZVA40 100103 0001A300715526 2026-10-04
Powersensor R&S® NRP-Z56 140083 0001-300700427 2025-06-06

Ref.: ILAC-G8:03/2009 ‘Guidelines on the Reporting of Compliance with Specification’.

uGB1 A compliance statement may be possible where a confidence level of less than 95 % is acceptable.
Die Bestatigung der Konformitat ist mdglich, sofern ein Grad des Vertrauens von weniger als 95 % akzeptabel ist.

uGB2 A non-compliance statement may be possible where a confidence level of less than 95 % is acceptable.
Die Bestétigung der Nicht-Konformitat ist moglich, sofern ein Grad des Vertrauens von weniger als 95 % akzeptabel ist.

Notes
Anmerkungen

If the new product is stored under the climate conditions as specified in the data sheet upon delivery, the product’s accuracy is not significantly affected within 12
month after its calibration in our factory. In this case, the recommended calibration interval starts on the date when the product is actually put into operation.
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Material Number 3622.0708.02 Serial Number 101128 Certificate Number 24-0140-101128-03

Outgoing Results

The following abbreviations may be used in this document

{a}
{b}

{c}

{d}

{e}

DL or DT
DLL

DUL

MU

MLL or MLV
MUL or MUV
Nom.

Dev.

METm.

Act.

UGB

uGB1
uGB2

DU

No measurement uncertainty stated because the errors always add together.
So it is sure that a measurement result evaluated as "PASS" is pass.

The measurement uncertainty depends on the measurement result. The stated measurement uncertainty is valid

for the close area around the specification. Measurement results outside the close area have a higher

measurement uncertainty but are within the specification.

Functional test, therefore no measurement uncertainty is stated.

Typical value, refer to performance test.

The measurement uncertainty is taken into account when setting the measuring system.

Data Limit for symmetrical tolerance limits

Datasheet Lower Limit

Datasheet Upper Limit

Measurement Uncertainty

Measurement Uncertainty Lower Value

Measurement Uncertainty Upper Value

Nominal Value

Deviation

Measurement Error

Actual Value

Uncertainty Guard Band: Measuring uncertainty violates the data (spec.) limit.

Measurement results marked as UGB1 show conformity with a probability of >50 %and <95 %.
Measurement results marked as UGB2 show non-conformity with a probability of >50 %and <95 %.
Datasheet Uncertainty

Explanation of charts

—o— curve No. 1
~4— curve No. 2

DUL.: Datasheet Upper Limit

Y-axis

actual values curve No, 1 with uncertainty shown
range of undefined limits and uncertainties

actual values curve No. 2 with uncertainty shown

{f I — DLL: Datasheet Lower Limit

. ¢ MU: Measurement Uncertainty of actual values
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Material Number 3622.0708.02 Serial Number 101128

Certificate Number 24-0140-101128-03

Software used for measurement

Item Type Version
Measurement Studio Professional Edition 2013
MixerCertification 7_15

Remark
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Material Number 3622.0708.02 Serial Number 101128 Certificate Number 24-0140-101128-03

1.1 Conversion loss

LO level +14 dBm nominal
Bias 0A
Measurement uncertainty: 3.5dB
50
45
- |
35
g N+~
i/
s
ﬁ
>
S 20 .
15 iF 404 4 MHz. ]
10th harmonic
IF 729 MHz.
10 10th harmonic —
___ IF1330MHz,
10th harmonic
5 - DL 10th harmonic -
= DUL-MUL 10th harmonic
D ] ] T LB T J T T 1
90 95 100 105 110 115 120 125 130 135 140

Frequency / 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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Material Number 3622,0708.02

Serial Number 101128

Certificate Number 24-0140-101128-03

1.2 Frequency response within 1 GHz

10th harmonic

DUL Actual Evaluation
(worst case)
IF = 404.4 MHz, 6 dB 2.49dB PASS
10th harmonic
IF =729 MHz, 6dB 2.09dB PASS
10th harmonic
IF = 1330 MHz, 6 dB 2.24dB PASS
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Material Number 3622.0708.02 Serial Number 101128 Certificate Number 24-0140-101128-03

(Incoming)

1 Incoming Results

The following abbreviations may be used in this document

{a}
{b}

{c}

{d}

{e}

DL or DT
DLL

DUL

MU

MLL or MLV
MUL or MUV
Nom.

Dev.

MErr.

Act.

UGB

uGB1
uGB2

DU

No measurement uncertainty stated because the ermors always add together.

So it is sure that a measurement result evaluated as "PASS" is pass.

The measurement uncertainty depends on the measurement result. The stated measurement uncertainty is valid
for the close area around the specification. Measurement results outside the close area have a higher
measurement uncertainty but are within the specification.

Functional test, therefore no measurement uncertainty is stated.

Typical value, refer to performance test.

The measurement uncertainty is taken into account when setting the measuring system.

Data Limit for symmetrical tolerance limits

Datasheet Lower Limit

Datasheet Upper Limit

Measurement Uncertainty

Measurement Uncertainty Lower Value

Measurement Uncertainty Upper Value

Nominal Value

Deviation

Measurement Error

Actual Value

Uncertainty Guard Band: Measuring uncertainty violates the data (spec.) limit.

Measurement results marked as UGB 1 show conformity with a probability of >50 %and <95 %.
Measurement results marked as UGB2 show non-conformity with a probability of >50 %and <95 %.
Datasheet Uncertainty

Explanation of charts

~a- curve No. 1
—4— curve No. 2

DUL: Datasheet Upper Limit

Y-axis

actual values curve No. 1 with uncertainty shown
range of undefined limits and uncertainties

actual values curve No. 2 with uncertainty shown

] : DLL: Datasheet Lower Limit

l . MU: Measurement Uncertainty of actual values
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Material Number 3622.0708.02 Serial Number 101128

Certificate Number 24-0140-101128-03

(Incoming)

Software used for measurement

Item Type Version
Measurement Studio Professional Edition 2013
MixerCertification 7_15

Remark
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Material Number 3622.0708.02 Serial Number 101128 Certificate Number 24-0140-101128-03

(Incoming)

1.1 Deviation between actual and previous conversion loss

05

045 V

B

___ IF404 4 MHz,
10th harmonic

___IF728MHz,
10th harmonic

__ IF1330MHz.
10th harmonic

90 95 100 105 110 15 120 125 130 135 140
Frequency / GHz
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I z Radiometer Physics

PG A Rohde & Schwarz Company

Calibration Certificate
Kalibrierschein

Certificate Number 24-0220-101014-03
Zertifikatshnummer

Harmonic Mixer, 140 GHz to 220 GHz

This calibration certificate documents, that
the named item is tested and measured

Ml

:Ztiee':;enstand gainst defined specificati ™
results are located usually in the
Manufacturer RPG Radiometer physics GmbH corresponding interval with a probabllity of
Herstelier approx. 95% (coverage factor k = 2).
Type RPG FS-Z220 Calibration Is performed with test equipment
Typ and standards directly or indirectly traceable
by means of approved calibration technigues
Mater_ial Number 3593-3250-02 Serial Number 101014 to the PTB/DKD or other
Materialnummer Seriennummer Vinter . dards, which
Asset Number realize the physical units of
Inventarnummer ding to the ional Sy of
Units (SI). In all cases where no standards are
itabl are d to
ds of the R&S | ies, Principl
R and hods of callbration correspond with
2&?:;::;& Sporton mtem_atlon_al Inc. EN ISOfIEC 17025. This callbration certificate
6F., Sec. 1, Hsin Tai Wu Rd 106 may not be reproduced other than in full.
Xizhi Dist. Calibration certificates without signatures are
221 New Talpel CIty not valid. The user Is obliged to have the
Taiwan object recalibrated at appropriate intervals.
Order Number 8800047911 Dieser Kalibrierschein dokumentiert, dass der
Bestalinummer genannte Gegenstand nach festgelegten
Date of Receipt  2023-10-27 Vorgaben gepriift und gemessen wurde. Die

Eingangsdatum

A rte lagen im Reg mit einer
Wahrscheinlichkeit von annahernd 95% im

Place and Date of Calibration

Ort und Datum der Kalibrierung

Scope of Calibration

Umfang der Kalibrierung

Statement of Compliance

(Incoming)

Meckenheim, 2023-11-06
Standard Calibration

All measured values are within the data sheet

specifications.

Konformitéitsaussage

(Anlieferung)

Statement of Compliance

(Outgoing)

All measured values are within the data sheet

specifications.

Konformitatsaussage

(Auslieferung)

Extend of Calibration Documents
Umfang des Kalibrierdokuments

2 pages Calibration Certificate
4 pages Outgoing Results
3 pages Incoming Results

zugeordneten Werteintervall (Erwsiterte
Messunsicherheit mit k = 2). Die Kalibrierung
erfolgte mit Messmitteln und Normalen, die direkt
oder indirekt durch Ableitung mittels anerkannter
Kalibriertechniken ruckgefiihrt sind auf Normale
der PTB/DKD oder anderer
nationaler/internationaler Standards zur
Darstellung der physikalischen Einheiten in
Ubereinstimmung mit dem Intemationalen
Einheitensystem (S1). Wenn keine Normale
existieren, erfolgt die Ruckfihrung auf
Bezugsnormale der R&S-Laboratorien.
Grundsétze und Verfahren der Kalibrierung
bezishen sich auf EN ISO/IEC 17025. Dieser
Kalibrierschein darf nur vollsténdig und
unverandert weiterverbreitet werden.
Kalibrierscheine ohne Unterschriften sind
ungtiltig. Fur die Einhaltung einer angemessenen
Frist zur Wiederholung der Kalibrierung ist der
Benutzer verantwortlich.

RPG Radiometer physics GmbH; Meckenheim

Date of Issue
Ausstellungsdatum

2023-11-06

Head of Laboratory

Laborleitung

Emons

Person Responsible

Bearbeiter
4
/f///@,‘f/
Gottbehiit Page (Seite) 1/2
Vers2010-05-05/
RPG2014-02-28

RPG Radiometer physics GmbH e Werner-von-Siemens-Str. 4 e 53340 Meckenheim e Telephone national: 02225/99981-0 international: 0049 2225-99981-0
Fax: 02225/99981-99 ¢ Managing Director: Achim Walber e Company's Place of Business: Meckenheim
Commercial Register No.: Bonn, HRB 10291 e VAT Identification No.: DE 123 377 395



Material Number 3593.3250.02

Serial Number 101014

Certificate Number 24-0220-101014-03

Calibration Method
Kalibrieranweisung

Ambient Temperature
Umagebungstemperatur

RPG-PAQA-TN-2014-002

(23)°C

Relative Humidity 20 % - 80 %

Relative Luftfeuchte

Working standards used (having a significant effect on the accuracy)
Verwendete Gebrauchsnormale (mit signifikantem Einfluss auf die Genauigkeit)

Item Type Serial Number Calibration Certificate Number Cal. Due
Gegenstand Typ Seriennummer Kalibrierscheinnummer Kalibr. bis
Vector Network Analyzer R&S® ZVA40 100103 0001A300715526 2026-10-04
Powersensor R8.S® NRP-Z55 140093 0001-300700427 2025-06-06

Ref.: ILAC-G8:03/2009 'Guidelines on the Reporting of Compliance with Specification’.

UGB1 A compliance statement may be possible where a confidence level of less than 95 % is acceptable.
Die Bestatigung der Konformitét ist méglich, sofern ein Grad des Vertrauens von weniger als 95 % akzeptabel ist.

UGB2 A non-compliance statement may be possible where a confidence level of less than 95 % is acceptable.
Die Bestatigung der Nicht-Konformitat ist méglich, sofern ein Grad des Vertrauens von weniger als 95 % akzeptabel ist.

Notes
Anmerkungen

If the new product is stored under the climate conditions as specified in the data sheet upon delivery, the product’'s accuracy is not significantly affected within 12
month after its calibration in our factory. In this case, the recommended calibration interval starts on the date when the product is actually put into operation.
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Material Number 3593.3250.02

Serial Number 101014

Certificate Number 24-0220-101014-03

Outgoing Results

The following abbreviations may be used in this document

{a} No measurement uncertainty stated because the errors always add together.
So it is sure that a measurement result evaluated as "PASS" is pass.

{b} The measurement uncertainty depends on the measurement result. The stated measurement uncertainty is valid
for the close area around the specification. Measurement results outside the close area have a higher
measurement uncertainty but are within the specification.

{c} Functional test, therefore no measurement uncertainty is stated.

{d} Typical value, refer to performance test.

{e} The measurement uncertainty is taken into account when setting the measuring system.

DL or DT Data Limit for symmetrical tolerance limits

DLL Datasheet Lower Limit

DUL Datasheet Upper Limit

MU Measurement Uncertainty

MLL or MLV Measurement Uncertainty Lower Value

MUL or MUV Measurement Uncertainty Upper Value

Nom. Nominal Value

Dev. Deviation

MErr. Measurement Error

Act. Actual Value

UGB Uncertainty Guard Band: Measuring uncertainty violates the data (spec.) limit.

UGB1 Measurement results marked as UGB1 show conformity with a probability of >50 %and <95 %.

uGB2 Measurement results marked as UGB2 show non-conformity with a probability of >50 %and <95 %.

DU Datasheet Uncertainty

Explanation of charts

—eo— curve No. 1

-— curve No. 2

DUL: Datasheet Upper Limit

actual values curve No, 1 with uncertainty shown

range of undefined limits and uncertainties

i : actual values curve No. 2 with uncertainty shown

H
1 I —— DLL: Datasheet Lower Limit

. * MU: Measurement Uncertainty of actual values
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Material Number 3593.3250.02 Serial Number 101014

Certificate Number 24-0220-101014-03

Software used for measurement

Item Type Version
Measurement Studio Professional Edition 2013
MixerCertification 7_15

Remark
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Material Number 3593.3250.02 Serial Number 101014 Certificate Number 24-0220-101014-03

1.1 Conversion loss

LO level +13 dBm nominal
Bias 0A
Measurement uncertainty: 4dB
50
45
40
35 Ve P
s ® N >
g
-
5 &5
B
z
3 20
___ IFAD4.4MHz,
16th harmonic
15 ___IF729MHz. —
16th harmonic
___IF1320MHz.
10 14th harmonic b
- DUL 16th hamonic
= DUJL-MUL 16th harmonic
5 DUL 14th hamonic —
DUL-MUL 14th harmonic
D T T T T ¥ ¥ L T L) ] T T L Ll ]
140 145 150 1556 160 166 170 175 180 185 190 185 200 205 210 215 220

Frequency f 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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Material Number 3593.3250.02

Serial Number 101014

Certificate Number 24-0220-101014-03

1.2 Frequency response within 1 GHz

14th harmonic

DUL Actual Evaluation
(worst case)
IF = 404.4 MHz, 6 dB 2.61dB PASS
16th harmonic
IF =729 MHz, 6 dB 2.54 dB PASS
16th harmonic
IF = 1330 MHz, 6dB 2.39dB PASS
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Material Number 3593.3250.02 Serial Number 101014 Certificate Number 24-0220-101014-03

(Incoming)
The following abbreviations may be used in this document
{a} No measurement uncertainty stated because the errors always add together.
So it is sure that a measurement result evaluated as "PASS" is pass.
{b} The measurement uncertainty depends on the measurement result. The stated measurement uncertainty is valid

for the close area around the specification. Measurement results outside the close area have a higher
measurement uncertainty but are within the specification.

{c} Functional test, therefore no measurement uncertainty is stated.

{d} Typical value, refer to performance test.

{e} The measurement uncertainty is taken into account when setting the measuring system.

DL or DT Data Limit for symmetrical tolerance limits

DLL Datasheet Lower Limit

DUL Datasheet Upper Limit

MU Measurement Uncertainty

MLL or MLV Measurement Uncertainty Lower Value

MUL or MUV Measurement Uncertainty Upper Value

Nom. Nominal Value

Dev. Deviation

METrT. Measurement Error

Act. Actual Value

UGB Uncertainty Guard Band: Measuring uncertainty violates the data (spec.) limit.

UGB1 Measurement results marked as UGB1 show conformity with a probability of >50 %and <95 %.
uGB2 Measurement results marked as UGB2 show non-conformity with a probability of >50 %and <95 %.
DU Datasheet Uncertainty

Explanation of charts

—e— curve No. 1
~4— curve No. 2

i | 4 - DUL: Datasheet Upper Limit

actual values curve No. 1 with uncertainty shown

Y-axis
range of undefined limits and uncertainties

actual values curve No. 2 with uncertainty shown

DLL: Datasheet Lower Limit

X-axis

. ¢ MU: Measurement Uncertainty of actual values
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Material Number 3593.3250.02 Serial Number 101014

Certificate Number 24-0220-101014-03

(Incoming)

Software used for measurement

Item Type Version
Measurement Studio Professional Edition 2013
MixerCertification 715

Remark

Page 2/3



Material Number 3593.3250.02 Serial Number 101014 Certificate Number 24-0220-101014-03

({Incoming)

1.1 Deviation between actual and previous conversion loss

0.5

dB

___IF404.4MHz,
16th harmoric

___IF729MHz.
16th harmonic

___IF1330MHz.
14th harmonic

2.5 T T T T T T T T T T T T
140 145 150 1%5 Iéﬂ 165 170 175 180 185 1%0 15 200 205 210 215 220
Frequency f GHz
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Calibration Laboratory of Microwave Measuring Equipment
of MWMLab

certificate

alibration

_HEO 9001,

Accreditation certificate No. Ne BY/112 5.0065 of 09.01.2015

Certificate number 36-21 Date when calibrated 06.07.2021 Page 1 of 2

Item Antenna QWH-UPRRO00 # 1410300003
calibrated

Customer Sporton International Inc.

Method of
calibration GOST 20271.1, MK KL 8.2-16

All measurements are traceable to the SI units which are realized by national measurement standards of NMI and state standards of RF.
Gain measurements above 178 GHz are to confirm operation functionality and traceable only to MWMLab standards and OML. This
certificate shall not be reproduced, except in full. Any publication extracts from the calibration certificate requires written permission of

the issuing calibration laboratory of microwave measuring equipment.

Autho
signatu




Calibration Certificate

Certificate number 36-21 Page 2 of 2
Calibration is performed by using
Model Model Description Equi%ment Cal Due Date C;{Efﬁ:;e Trace Value
M1-11 |Calibrator of power with 841202/ | 08 December 2021 3882-43  |RF Power
wattmeter M3-22A 037410
M 568 |Reference power meter 164 24 March 2022 1/111-175-20 |RF Power |
G4-161 |Signal generator 3 12 October 2021 20-20 RF Power
MG3694C |Signal generator 133805 11 September 2021 2726-43  |RF Power
Frequency
V7-34 |Universal voltmeter 0067787 | 23 September 2021 2742-42  |DC Voltage
RCH3-72 |Frequency meter 031200 18 September 2021 2822-43  |Frequency
P6-133 |Horn antenna 15005 23 September 2021 2374-43  |Gain
P6-11B |Measuring horn antenna 08051 23 September 2021 2370-43  |Gain

Calibration conditions

Temperature: 23.8 °C.

Humidity:
Pressure:

43.2 %.
100.1 kPa.

Calibration results are given in the measurement report # 36-21

= Parameter Specifications required Bpecilicalions tavied
and measured

1 Frequency range 40 — 60 GHz Corresponds

2 Antenna Gain 22.5% dBi Corresponds (Table 1)

3 Antenna Factor 42 dB/m Corresponds (Table 1)

* — Expanded uncertainty of measurements 2.0 dB.

The uncertainty evaluation has been performed in accordance with ISO/IEC Guide 98-3:2008 (GUM). The reported uncertainty
of measurement is stated as the standard uncertainty of measurement multiplied by the coverage factor k such that the coverage
probability corresponds to approximately 95 %. This probability corresponds to a coverage factor of k=2 for a normal

distribution.
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