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1. General Information

1.1 EUT Description

Product Name RF Module
Model No. PAN3028
EUT Voltage DC 3.3V
Test Voltage DC 3.3V
Chirp

Frequency Range

433.05 ~ 434.79 MHz

TX Frequency Range

62.5KHz:433.8~434.4 MHz
125KHz:433.15~434.7 MHz
250KHz:433.2~434.6 MHz
500KHz:433.3~434.5 MHz

Channel Number

NA

Type of Modulation

Chirp
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1.2 Antenna List

/Antenna manufacturer iz N5

Model No. NA

Brand Name NA

/Antenna Delivery 1*TX+1*RX

Antenna technology SISO

Antenna Type External Dipole
Antenna Gain #1 0dBi

Note: Antenna gain is maximum average gain, the data is provided by customer. EPINTEK is
not responsible for the authenticity of this data.

1.3 Test Channel

Band width Center Frequency

62.5KHz 433.8~434.4 MHz
125KHz 433.15~434.7 MHz
250KHz 433.2~434.6 MHz
500KHz 433.3~434.5 MHz

1.4 The test modes of the EUT can support:

Test Mode Band width Ant 1
Chirp 62.5KHz, 125KHz, J
250KHz ,500KHz
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1.5 EUT Operational Condition

EUT Voltage 3.3V
Test Voltage 3.3V
Extreme Temperature Thom (25°C)

1.6 Configuration of Tested System

Conducted Test setup

i AC Main

Conducted
Test System

EUT
SA —— RF cable
X Transmitter Radited spurious emissions (Below 1G) Test setup
]
= cEuT Antenna (Antenna Toawer)
2100 1 9
I ] 3m » & T .
(Tarnteote) | AAAAAAAAAAMAAAAAAAMAAAAAAMALAMAMAA '
Test Recelver|F= [Eontroliagh—
L J

X] Transmitter Radited spurious emissions (Above 1G) Test setup
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il T
— CUT Tmfodgm (Antenna Tower)
T l Antenna | Pre-amplitier

210cm | ] E"ﬁ

‘=== Grounc Plans 5 oOO
Spectrum Analyzer| — OO m——

1.7 Test Equipment

RF Test system

Instrument Manufacturer Type No. Serial No. Cali. Due Date
MXA Signal Analyzer Agilent N9020A MY51110329 2021.09.29

EMI receiver R&S ESR3 102489 2022-12-24

Bilog Antenna SCHWARZBECK [VULB 9168 01099 2023.03.13

Horn Antenna Schwarzbeck BBHA9120D 01938 2021.09.22

Note: All equipment are calibrated with traceable calibrations. Each calibration is traceable to the national or
international standards.

1.8 Test set parame for EUT

. Center Frequency .
Band width Power setting
MHz
433.8 9dbm
62.5KHz
434.4 4.5dbm
433.15 9dbm
125KHz
434.7 9dbm
433.2 9dbm
250KHz
434.6 9dbm
433.3 9dbm
500KHz
4345 9dbm
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1.9 The Applicability of test items

Performed Test Item Test Procedure Result Note
Effective Radiated Power 5.2 Effective Radiated Power NA
Maximum Effective Radiated Power |5.3 Maximum Effective Radiated Power

Pass
spectral density spectral density
Occupied Bandwidth 5.6 Occupied Bandwidth Pass
Out Of Band Domain for Operating

Pass
Channel

5.8 Tx Out Of Band Emissions

Out Of Band Domain for Operational

Pass
Frequency Band
Unwanted emissions in the spurious

Pass
domain For TX mode 5.9 Unwanted emissions in the spurious
Unwanted emissions in the spurious |domain

Pass
domain For all other mode

2. Test Ruslt
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2.1 Effective Radiated Power

Test Item . |Effective Radiated Power

Test Mode : |Chirp

Ant Gain 0dBi

Frequency |Measured Power Limit

Test Conditions BandWidth
(MHz) (dBm) (dBm)

Result

433.8 7.67 10 Pass

62.5KHz
434.4 3.39 10 Pass
433.15 7.68 10 Pass
125KHz
) 434.7 7.71 10 Pass
Tnom (25C)
433.2 7.66 10 Pass
250KHz
434.6 7.68 10 Pass
433.3 7.61 10 Pass
500KHz

4345 7.61 10 Pass

(Recsiver Y specirin > [ Spocrumz o) ST Err—e e (=]

Ref Level 15.50 d2m  Offset 0.50 d2 & RBW 100 kHz

RefLevel 1550 d8m  Offset 0.50 dB w RBW 100 kHz

ls Att 30d8 SWT 1ms @ VBW 200 kHz Mode Sweep Input 10C lo att 30d8  SWT 1ms @ VBW 300 kHz Mode Sweep Input 10C
PS - - 2
PS
[o1rm Max [@1Rm Max
‘ - MIT1] 7.67 dBm CTETEY] 3.39 dBm|
0 I - 133.794930 MHz 0 94.394210 MHz,
M1
L
od 0d
104 T -10 di =
-20 20
<20 di <30
40d a0d
50 df 50
&0 60
70 d 70
80 di -80
CF 433.0 MHz 591 pts Span 5000 Kz CF 434.4 MHz 691 pis Span 500.0 kHz
- - 02.08.2022 - —
| Measuring...  @UARNNALD W B 4 Measuring...  QUALRLLAD Yot 4
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Spectrum (%)
RefLevel 15.50 dem  Offset 0.50 dB = RBW 100 kHz
lo att 30 de SWT 1ms @ VBW 300 kHz Mode Sweep Input 10C Spectrum (%) o
FS Ref Level 15.50 dém  Offset 0.50 d& RBW 100 kHz
©1Rm Max lo At 0de SWT 1ms @ VBW 300 kHz Mode Sweep Input 10DC
) o M1[1] 7.68 dBm| P
10 < 433.,144930 MHz, CYEryTem
. M1[1] 7.71 dBm|
0 d 10d v 434.704340 MHz
10 0 d
-20 dby -10 dem e
-30d -20 dex
-40d -30d
-50 404
-60 dey -50
<70 di -60 déy
-0d -70d
CF 433.15 MHz 691 pts Span 500.0 kHz
e — a0d
] [ e
CF 434.7 MHz 691 pts Span 500.0 kHz
Date: 2.JUN.2022 il Measuring... U0 ] X
Date: 2.JUN.2022
Spectrum @] - Spectrum @]
Ref Level 25.50 dém Offset 0.50 dB &« RBW 100 kHz Ref Level 25.50 dBm Offset 0.50 dB & RBW 100 kHz
Att 40 de & SWT 1ms & VBW 300 kHz Mode Sweep Input 1 AC o ALt 40 dB = SWT 1ms & VBW 300 kHz Mode Sweep Input 1 AC
PS PS
[0 1Rm Max [0 1Rm Max
Mi[1] 7.66 dBm M1[1] 7.68 dBm|
20de 433.19710 MHz | | 20 dBm 434.50880 MHZ|
MpL 11
10 dém i 10 dBm L2
0 dem 0db
-10d -10 dBy
-20 dBy 20 dem
-30 dem 30 de
-40 dem: -40 dBm
-50 dBy -50 dBm
-60 dBy -60 dBm
-70 derr 70 di
CF 433.2 MHz 691 pts Span 1.0 MHz CF 434.6 MHz 691 pts Span 1.0 MHz
Spectrum @ ‘g‘ Spectrum (6] m;
Ref Level 25.50 dém Offset 0,50 d& & RBW 100 kHz Ref Level 25,50 dem Offset 0.50 dB & RBW 100 kHz
o Att 40 de @ SWT 1ms @ VBW 300 kHz Mode Sweep Input 1 AC o Att 40 dB @ SWT 1ms @ VBW 300 kHz Mode Sweep Input 1 AC
PsS PS
[0 1Rm Max [0 1Rm Max
mM1[1] 7.61 dBm)| Mi[1] 7.64 dBm
20 dgm 433.26530 MHz| || 20 < 434.62450 MHz
M1 M1
10 dBm = 10 dem 2
0 0 dBm
-10d -10 dBm:
20 dBm -20 d|
-30 dBm -30 dBy
-40 dBm -40 dB
-50 dBm -50 df
-60 dBm -60 dBm
-70 dBém -70 dBm;
CF 433.3 MHz 691 pts Span 1.0 MHz CF 434.5 MHz 601 pts Span 1.0 MHz
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2.2 Maximum Effective Radiated Power spectral density

Frequency

Test Conditions BandWidth (MHz)

Measured Power
(dBm)

433.8
62.5KHz

7.49

434.4

3.20

433.15
125KHz

6.64

0 4347
Tnom (25C)

6.69

433.2
250KHz

4.70

434.6

481

433.3
500KHz

2.76

434.5

2.96

Spectrum 2 ®] G

Ref Level 20.50 dm  Offset 0.50 dB & RBW 100 kHz Spectrum 2 @] @
o ALt 30 dB @ SWT ls ® VBW 300 kHz Mode Sweep Input 1DC Ref Lavel 20.50 dam Offset 0.50 d8 & RBW 100 kHz
O 1Rm Max o ALt 30dB @ SWT ls & VBW 300 kdiz Mode Sweep Input 1 OC
M1[1] 7.49 dBm o 1Rm Max
433.80720 MHz| M1[1] 3.20 dBm)|
10 di 434.37830 MH2z
10 de
o M
od
-10 d
10
<20 di
-20di
-30
-30
-40 dl
-4 o
50 di
0, dBr
60
50
-70d
=70 di
CF 433.8 MHz 691 pis Span 1.0 MHz
il | Heasuring... @ARANARAD W | CF 434.4 MHz 691 pts Span 1.0 MHz
il Measuring... ) s
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Spectrum2 @]

(=]

Ref Level 20.50 d8m  Offset 0,50 0B & RBW 100 kHz
Jo At 30 d8 @ SWT 15 @ VBW 300 kdz Mode Sweap  Input 1 DC

Ref Level 20.50 d8m

Spectrum2 @)

(=)

Offset 0.50 dé & RBW 100 kHz

p= ALL 30 dB & SWT 15 & VBW 300 kHz Mode Sweap Input 1 DC

(6 17m Max [61rm Max

Mi[1] 6.64 dBm mMi[1] 6.69 dBm)|

433.13410 MHz 434.71450 MHz
10 d 10 B
v v
0 d od
-10 der -10 dbr
204 20d
-30 di =30 di
-40 dby 40 B
s0d s0d
-60 db 50 B
704 704
CF 433.15 MHz 691 pts Span 1.0 MHz CF 434.7 MHz 691 pts Span 1.0 MHz
)il Measuring... WL Dl Measuring...  (REN )

Spectrum 2 ®]

(=)

Ref Level 30.50 dBém Offset 0.50 d&2 » RBW 100 kHz

Spectrum 2 @]

I Att 40 dB = SWT 15 & VBW 300 kHz  Mode Sweep Input 1 AC
O 1Rm Max Ref Level 30.50 dBm  Offset 0.50 d@ @ RBW 100 kHz
M1[1] 270 aem) | [2 Att 40 dB & SWT 1s @ VBW 300 kHz  Mode Swee Input 1 AC
433.15370 MHz] | [|@ 1Rm Max
20 db Mi[1] +.81 dBmy
434.57540 MHz|
y 20 dém
n M1
v
10 dBm —
0 dBm =
ode
-10 dBm
-10 dBy
-20 dBm
-20 de
-30 dBm
-30 dBir
-40 dRm:
-40 dbin
-50 dBm
-50 dBm
-60 dBm
-60 di
GF 433.2 MHz 691 pts Span 1.0 MHz
LA
CF 434.6 MHz 691 pts Span 1.0 MHz
Spectrum 2 @] lE,_\i Spectrum 2 @] o
Ref Level 30.50 dBm Offset 0.50 d& & RBW 100 kHz Ref Lewvel 30.50 d&m Offset 0.50 d&8 &« RBW 100 kHz
Jo Att 40 dB @ SWT is @ VBW 300 kHz Mode Sweep Input 1 AC jo Att 40 dB = SWT 15 & VBW 300 kHz Mode Sweep  Input 1 AC
©1Rm Max [0 1Pm Max
M1[1] 2.76 dBir M1[1] 2.95 dBm
433.26820 MHz 134.49860 MHz
20 derr 20 deém
10 dBy 10 dem-
M1 [
¥ X
0 dem 0dB
-10 dB -10d
-20 dBir -20 dBm
-30dB -30 dém
-40 dBm 40 der
-50 dB 50 dB
-60 dBm 60 di
CF 433.3 MHz 691 pts Span 1.0 MHz R K
— [CF 434 5 Mz 591pts Span 1.0 MHz
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2.3 Occupied Bandwidth

. ) Frequency o
Test Conditions BandWidth Limit

Result
(MH2z)

433.8 Pass
62.5KHz

4344 Pass

433.15 Pass
125KHz

i 434.7 Pass
Tnom (257C) The whole band

433.2 Pass
250KHz

4346 Pass

433.3 Pass

500KHz

4345 Pass

Spezien:+ [ Spocimz_ @) (%]

) c=
Ref Level 25.50 d8m  Offset 0.50 b & RBW 2 kHz Spectrum bm A J
o att 4008 @ SWT  10ms @ VBW 3kHz Mode Sweep  Input 10C Ref Level 25.50 cbm  OHset 0.50 b w RBW 2 kHz
ps o Att 40 0B @ SWT 5@ VBW 3 MHz Mode Sweep Input 10C
(51 M ps
Mi[1] 0.78 dBm]| o 17m Max
a0 433.790010 MHZ] Wi .76 dbm|
Occ By 66.208393632 kHz| 20 434,36 7660 MHz|
104d Oce B 65123010130 kHz]
" 10
[]
0
1
-10 v al
10
20 ¥
20 2
EY
EY
a0
a0
50 d
50 d
=
50
70 d
70 d
CF 433.8 MHz 691 pts Span 150.0 kHz
— ! . CF 434.4 MHz 691 pts Span 150.0 kHz
] Hessuring..” QRENNNERD W prr il - = T ™ S
| Measuring... @ERNNRNNY For- ]
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Spectrum  (©)

Spectrum  (©)

Ref Level 25.50 dbm  Offset 0.50 dE @ RBW 3 kHz Ref Level 25.50 dbm  Offset 0.50 dE @ RBW 3 kHz
o Att 4008 ® SWT  10ms @ VBW 10kHz Mode Sweep Input 10C o Att 4008 ® SWT  10ms @ VBW 10kHz Mode Sweep Input 10C
PS PS
(O 1Rm Max (O 1Rm Max
Mi[1] 4.93 dBm| Mi[1] 3.98 dam|
20 433.144930 MHz| 20 434.650430 MHz|
Oce Bw 130.246020260 kiz| Oce Bw 130.969600262 kiz|
10d - 10d
LS
I W1
[] [] B — — e
TL 12 T
v v 12
-10 -10 -
20 20
Lan -30 ~]
-40 -40
50 d 50 d
50 50
70 d 70 d
CF 433.15 MHz ﬁ-Bl pts Span 250.0 kHz CF 434.7 MHz ﬁ-Bl pts Span 250.0 kHz
e——— e——
T Measuring.. — T Measuring.. —
bate
Spectrum (%) Spectrum ()
Ref Level 25.50 dbm  Offset 0.50 dE @ RBW 10 kHz Ref Level 25.50 dbm  Offset 0.50 dE @ RBW 10 kHz
o Att 4008 ® SWT  10ms @ VBW 30kHz Mode Sweep Input 10 o Att 4008 ® SWT  10ms @ VBW 30kHz Mode Sweep Input 10
PS PS
(O 1Rm Max (O 1Rm Max
mil1] 11.98 dBi| mil1] 11.33 dBi|
20 433.205070 MHz| 20 434.494360 MHz|
B Oce Bw 272069464544 kiiz] il Oce Bw 1540 kiiz]
10d 10d X
T
r1
[] [] ; 2
-10 -10
20 20
-30 -30
-40 -40
50 d 50 d
50 50
-70 df
CF 433.2 MH2z ﬁ-Bl pts Span 500.0 kHz ﬁ-Bl pts Span 500.0 kHz
e——— - -
| Measuring...  @ERRN AN i | Measuring...  @RRAN AN e
Date: 2 2
Spectrum (%) Spectrum ()
Ref Level 25.50 dbm  Offset 0.50 dE @ RBW 10 kHz Ref Level 25.50 dbm  Offset 0.50 dE @ RBW 10 kHz
o Att 4008 ® SWT  10ms @ VBW 30kHz Mode Sweep Input 10 o Att 4008 ® SWT  10ms @ VBW 30kHz Mode Sweep Input 10
s [
[0 17m Max [0 17m Max
| MI[1] 11.60 dBrm)| MI[1] 12.29 dBm)|
e 1 433.20420 MHz| e 434.50430 MHz|
M Occ Bwe 604.920405210 kHz| "1 Occ Bwe 609.261939219 kHz|
10 d 'T 10 d
o o =
T T e L
v v ¥
-10 -10
20 20
-30 -30
-40 -40
50 d 50 d
50 50
-70 df -70 df
CF 433.3 MHz 691 pts Span 1.0 MHz CF 434.5 MHz 691 pts Span 1.0 MHz
T Measuring, ) ey T Measuring... ™) ——
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2.4 Unwanted emissions in the spurious domain For all other mode

Conducted test ruslt

- i Frequency
Test Conditions BandWidth Result
(MH2)

433.8 Pass

62.5KHz
434.4 Pass
433.15 Pass

125KHz
] 434.7 Pass

Tnom (257C)

433.2 Pass

250KHz
434.6 Pass
433.3 Pass

500KHz
434.5 Pass

Unwanted emissions in the spurious domain For all other mode Limiti

Table 20: Parameters for TX Spurious Radiations Measurement

RBW
ing M F R Lo
Operating Mode requency Range e A
Transmit mode 9kHz = f< 150 kHz 1 kHz
150 kHz = f < 30 MHz 10 kHz
30 MHz < f<f -m 100 kHz
f-msf<f-n 10 kHz
fo-nsf<f,-p 1 kHz
forp<fsf.+n 1 kHz
fo+n<fsf +m 10 kHz
f.+m<fs1GHz 100 kHz
1GHz<f=6 GHz 1 MHz
NOTE 1: fis the measurement frequency.
f, is the Operating Frequency.
mis 10 x OCW or 500 kHz, whichever is the greater.
nis 4 x OCW or 100 kHz, whichever is the greater.
pis 2,5 x OCW.
NOTE 2: If the value of RBW used for measurement is different from RBW g, use bandwidth correction from
clause 4.3.10.1.
Frequency 47 MHz to 74 MHz Other frequencies Frequencies
87,5 MHz to 118 MHz below 1 000 MHz above 1 000 MHz
174 MHz to 230 MHz
State 470 MHz to 790 MHz
TX mode -54 dBm -36 dBm -30 dBm
RX and all other modes -57 dBm -57 dBm -47 dBm
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Spectrum ®

Spectrum ®

(=)

Ref Level -9.50 dbm  Offset 0.50 db Mode Sweep Input 1DC Ref Level -9.50 dBm  Offset 0.50 dB Mode Sweep Input 10C
PS ps
(©1 Max 01 Max
Limit ¢heck PABS Limit ¢heck PABS
-20 dBme— . i -20 drre— eI
-30 d
S_LINE_ARS_- B ¥
“Hdr o
-60 dBm 60 df
-70 dém - -70/dBm - e
) aka— of Wl
-90 dBm S50 i
-lood -100 des |
Start 9.0 kHz 22013 pts Stop 6.0 GHz Start 9.0 kHz 22013 pts Stop 6.0 GHz
Spurious Emissions Spurious Emissions
Rangelow | Rangeup | RBW |  Frequency | Powerabs |  aLimit RongeLow | Rongeup | RBW | Frequency | PowerAbs ALimit 3
9.000 kHz | 150.000 kHz 1.000 kHz 2L.74775 kHz ~77.85 dém -4.esde 5.000 kHz 150,000 kHz | 1.000 kAz 107,51269 kHz | -62.58 dbm 46,58 db
150.000 kHz 20.000 MHz 20.000 kHz £.11508 MHz ~90.32 dim “sd.32.de 150.000 kHz 30.000 MHz | 10.000 kHz 5,39733 MHz | -90.53 dbm 52,53 db
30.000 MHz 47.000 MHz 100,000 kHz 45.87063 MHz ~79.67 dém -43.67 dB 20,000 Mz 47.000 MHz | 100.000 kHz 33.26923 Mhiz | 80,47 dbm 42 47 B
7,000 MHZ 14,000 12 100.000 :"‘ 56.81169 MH2 P07 :B’“ =25.07 :B 47.000 MHz 74.000 MHz | 100.000 kHz 70.80370 MHz | -78.86 dbm -22.86 db
74.000 MHZ 87.500 MHz 100,000 kHZ §2,85390 MHz =78.90 da’" -42.90 nB 74,000 MHz 87.500 MHz | 100.000 kHz 7843032 MHz | 72,47 dBm 43,47 dB
S7.500 MHz | 115,000 MHz 100,000 kHz 10229230 MH2 —f7.92 dom =23:92 9B 57.500 MHz 118.000 MHz 100.000 kHz 11146429 MHz -79.33 dbm -25.33 db
18.000 MHz | 174.000 Mz 100.000 khiz | 173.62448 Mz -7120dBm | -36.20 dB 116,000 MHz | 174,000 MHz | 100.000 kHz 172,69531 MHz | 71.86 dbm 35,86 db
174.000 MHz | 230.000 Mhz 100.000 khz | 209.77622 Mz | 6644 dbm | -12.44 db 174,000 MHz | 230.000 MHz | 100.000 kHz 210,44755 MHz | ~66.28 dbm “12.26 0B
230.000 WMHz | 430.000 MHz 100.000 kHz | 429.30070 Mz | -65.27 dom |  -29.27 db 230,000 MHz | #30.000 MHz | 100.000 kHz 402,52747 MHz | ~66.18 dbm 30,18 db
440.000 MHz | 470.000 MHz 100,000 kHz 465.75324 Mz ~60.26 dBm 22,25 dB 40000 Mits | 470.000 M | 100.000 krix 4663588 LML | o575 b it
Spectrum by Spectrum (0 =
Ref Level -0.50 dem  Offset Mode Sweep Input L DC 50 dém  Offset 0,50 dB Mode Sweep Input 1 DC
pS
O1 Max (01 max
Limit gheck PARS Limit gheck
-20 dbr tree—srra-] 20 dBre tire—rr e
a0d -30 dBm
SPURIOUS_LINE_ABS URIOUS _
gem Mdl‘“ T
&0d 50 d
70 - . -70/dBm
"y g abth=
-90 dbm -90 dB
-100 d -100 dBm
Start 9.0 kHz 22013 pts Stop 6.0 GHz Start 9.0 kHz 22013 pts Stop 6.0 GHz
Spuriaus Emissions Spuriaus Emissions
Ronge Low | Range Up | RBW | Frequency | Powerabs | Alimit | . Rangelow | Rangeup | RBW | Frequency | Power Abs atimit | .
2,000 kHz 150.000 kHz 1.000 kHz 0.07043 kHz -77.70 dém -41.70 d& 9.000 kHz 150,000 kHz 1.000 kHz 13.43706 kHz -77.53 dém -41,53 dB
150,000 kHz 30.000 MHz 10.000 kHz 2.45106 MHz ~£7.07 dém -51.07 d8 150.000 kHz 30.000 MHz 10.000 kHz 1.05952 MHz -81.00 dem -45.00 dB
30.000 MHz 47.000 MHz 100.000 kHz 32,33516 MHz -78.64 dBm -42.64 d& 30.000 MHz 47.000 MHz 100.000 kHz 31.09540 MHz -79.12 dem -43.12 dB
47.000 MHz 74.000 MHz 100.000 kHz 73.50100 MHz -79.99 dm -25.99 d8 47,000 MHz 74.000 MHz 100.000 kHz 69.88661 MH2 -78.89 dBm -24,89 dB
74.000 MHz 87.500 MHz 100,000 kHz 75.31494 MHz -78.91 dBm -42.91 d8 74,000 MHz 87.500 MHz 100.000 kHz 85.69955 MH2 -79.08 d8m -43.08 dB
67.500 MHz | 118,000 MHz 100.000 kHz 89.31294 MHz -79.43 dBm -25.43 d8 87.500 MHz | 118.000 MHz 100.000 kHz 107.19855 MHz -77.48 d8m -23.48 dB
118.000 MHz | 174,000 MHz 100.000 kHz 172,23776 MHz -72.92 dBm -36.92 d8 118.000 MHz | 174.000 MHz 100.000 kHz 173.80420 MHz -60.07 dam -33.97 dB
174000 MHz | 230,000 MHz 100,000 kHz 209,16084 MHz -66.59 dm -12.59 d8 174.000 MHz | 230.000 MHz 100.000 kHz 210.67133 MHz -65.24 dBm -11.24 dB
230.000 MHz | 430,000 MHz 100.000 kHz 42890110 MHz -63.99 d8m -27.99 d8 230.000 MHz | 430.000 MHz 100.000 kz 429.50050 MHz -63.16 dam -27.16 dB
440.000 MHz | 470.000 MHz 100.000 kHz 465.12987 MHz -60.38 dem -24.38 d8 |~ 440.000 MHz | 470.000 MHz 100.000 kHz 466.71828 MHz -60.01 dam -24.01 dB
Spectrum () = Spectrum  ® s
Ref Level -5.50 dém Offset 0.50 dg Mode Sweep Input 10C Ref Level -9.50 d8m  Offset 0.50 dg Mode Sweep Input 10C
pS
[©1 Max
heck PARS Limit heck paks
—finE—pe -20 dBme ot
-30 dam:
L '”‘r:“‘ 5 | SPURIOUS_LINE_ARS_.
T Hem——
-50 dBm
rdvary WP N—
50 dm—
-90 dBm
-100 d
Start 9.0 kHz 22013 pts Stop 6.0 GHz
- — Start 9.0 kHz 22013 pts Stop 6.0 GHz
Spurious Emissions = — Sop oA e )
Range Low RangeUp | RBW Frequency | PowerAbs | aAlimit | . Spurious Emissions §
3.000 kHz 150,000 KAz 1.000 khz 54.84965 khz ~78.14 dBm —43.14 A2 Rongelow | Rangelp | RBW | |__power abs atmit | .
150.000 kHz | 30.000 MHz 10.000 kHz | 16.16446 MHz | -50.38 dBm -54.38 d8 §.000 kkz 1£0.000 kHz | 1.000 kHz 22.31119 kHz ~77.30 dim ~41.30 d8
30,000 MHz 47.000 MHz 100.000 kHz 32.11430 MHz -78.55 dBm -43.55 d8 150.000 ktz 30.000 MHz | 10.000 kHz 1.59628 MHz | -84.56 dBm -48.95 d8
47,000 MHz 74.000 MHz 100.000 kHz 63.00845 MHz -79.72 dBm -25.72 d8 30.000 MHz | 47.000MHz | 100.000 kHz | 33.52398 MHz | -79.30 dBm | -43.30 d8
74.000 MHz | 87.500 MHz 100.000 khz | 53.03280 MHz | -78.97 dem —42.07 d8 47.000 MHz | 74.000 MHz | 100.000 kHz | 47.47203 MHz | -79.76 dBm | -25.76 dB
7,500 MHz 118.000 MHz 100.000 kHz 111.67757 MHz -78.40 dém -24.40 d8 74.000 MHz 87.500 MHz | 100.000 kHz 78.16056 MHz | ~78.74 dBm -42.74 dB
118,000 MHz | 174.000 MHz 100.000 kHz 170.55944 MHz -67.09 dBm -31.09 d8 57.500 MHz | 118,000 MHz | 100,000 kHz 117.28327 MHz ~77.33 dBm -23.33 8
174.000 MHz 230.000 MH2z 100.000 kHz 209.21678 MHz -63.94 dBm -9.94 d8 118.000 MHz 174,000 MHz | 100,000 kHz 170.55944 MHz -67.63 dBm -31.63 dB
230,000 MHz | 430.000 MHz 100.000 kHz | 429.50010 MHz | -52.02 dém -16.02 d8 174.000 MHz | 230.000 MHz | 100.000 kHz 210.72727 MHz -63.02 dém ~9.02 dB
440,000 MHz 470.000 MHz 100.000 kHz 465.12937 MHz -55.95 dBm -19.95 d& 230.000 MHz 430.000 MHz 100.000 kHz 402.52747 MHz -60.26 dBm -24.36 dB
T - 440.000 MHz | 470.000 MHz 100.000 kHz 486.50849 MHz -55.56 dBm -19.56 dB
L Measuring...
bate: 2.0um.2022
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EPINTGK

Spectrum (¥ Spectrum () Y
Ref Level -2.50 dém  Offset 0.50 d& Mode Sweep Input 10C Ref Level -2.50 dém  Offset 0.50 dg Mode Sweep Input 1DC
PS PS
01 Max 01 Max
Limit §heck PAES Limit §heck PAES
-20 dBmE—FPHRIOHEHNE—AB! Pl -20 dBmE—FPHRIOHEHNE—AS: Pl
-30 dBm -30 dBm
B ] B ]
SPURIOUS_LINE_ABS_- SPURIOUS_LINE_ABS_-
T T
60
7 dar - E— »
) aBin—
-90 db
-100 der
Start 9.0 kHz 22013 pts Stop 6.0 GHz Start 9.0 kHz 22013 pts Stop 6.0 GHz
Spurious Emissions Spurious Emissions
Range Low RangeUp | RBW Frequency Power Abs | ALimit b Range Low RangeUp | RBW Frequen Power Abs | ALimit
9.000 kHz  150.000 kHz 1.000 kHz 9.07043 kHz ~77.25 dbm | 4125 d8 9.000 kHz  150.000 kHz 1.000 kHz 24.28322 kHz ~76.02 dbm | -42.02 dB
150.000 kHz 30.000 MHz 10.000 kHz 1.14898 MHz -82.26 dBm -46.26 dB | 150.000 kHz 30.000 MHz 10.000 kHz 22455045 kHz -68.09 dim -32.09 8 |
30.000 MHz 47.000 MHz 100.000 kHz 3381268 MHz -79.85 dim -43.85 d8 | 30.000 MHz 47.000 MHz 100.000 kHz 32,99750 MHz -79.88 dim -43.68 dB |
47.000 MHz 74.000 MHz 100.000 kHz 6627223 MHz -78.91 dBm -2491d8 = 47.000 MHz 74.000 MHz 100.000 kHz 7250300 MHz -78.93 dBm -24.93 d
74000 MHz 87.500 MHz 100.000 kHz 80,79046 MHz -79.42 dBm -43.42 dB 74000 MHz 87.500 MHz 100.000 kHz 83,87887 MHz -78.69 dBm -42.69 dB
§7.500 MHz | 118.000 MMz | 100.000 kHz 110,33691 MHz -78.06 dBm | -24.06 dB §7.500 MHz | 118.000 MHz | 100.000 kHz 10725945 MHz -79.03 dBm | -25.03 d
118.000 MHz 174.000 MHz 100.000 kHz 16876923 MHz -70.32 dBm | -34.32 d8 118.000 MHz 174.000 MHz 100.000 kHz 173.97203 MHz -70.21 dBém | -34.21 dB
174.000 MHz 230.000 MHz | 100.000 kHz 209.55245 MHz -62.94 dBm | -8.94 d8 174.000 MHz 230.000 MHz | 100.000 kHz 210.39161 MH2 -64.30 dBm | -10.30 d&
230.000 MHz | 430.000 MMz | 100.000 kkHz 429,70030 MHz -54.03 dBm | -18.03 d8 230.000 MHz | 430.000 MHz | 100.000 kHz 402.72727 MHz -60.58 dBm | -24.58 de
440.000 MHz | 470.000 MHz 100.000 kHz 465.33966 MHz -55.92 dBm | -19.52 d8 440.000 MHz | 470.000 MHz | 100.000 kHz 466.35864 MHz -56.29 dBm | -20.29 d8
40
30
20
107~
0
-10
T 20
] ELimit
2 30
3
H —— —
fn -40
-50
-60 .
——
70 |-
80 I e J
90 ..fw J L\l‘twmﬂ\""“w )
b oAt Pt
-100 : N
25M 100M 1G 6G

— Limit +

Final Test

— Horizontal

Frequency[Hz]

1 867.11 -49.60 -57.80 -36.00 21.80 -8.20 Horizontal
2 1299.5 -44.18 -59.32 -30.00 29.32 -15.14 Horizontal
3 1761 -50.52 -63.38 -30.00 33.38 -12.86 Horizontal
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125K 433.15
40
30
20
10F
0
-10
T 20
% 30 LLimit
5 4 - ] -
50
60 4
70 hd - I e
-80
90 K i
00 V\/\'\"J\/\V_A MM’WW“M
25M 100M 16 66

Frequency[Hz]

— Limit + Final Test — Vertical

1 867.11 -49.48 -57.59 -36.00 21.59 -8.11 Vertical
2 1299.5 -44.27 -59.25 -30.00 29.25 -14.98 Vertical
3 1749.5 -52.65 -65.91 -30.00 35.91 -13.26 Vertical
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125K 434.7
40
30
20
107
0
-10
T 20
m Limit
- =
S -40 |-
50
60
70 }- e
50 ) | N
had
= g A g [Nty
! S
100 j P
25M 100M 16 66
Frequency[Hz]

— Limit + Final Test — Horizontal

1 870.02 -51.09 -59.25 -36.00 23.25 -8.16 Horizontal
2 1304 -43.51 -58.65 -30.00 28.65 -15.14 Horizontal
3 1739 -58.87 -72.22 -30.00 42.22 -13.35 Horizontal
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125K 434.7

Limit

Level[dBm]
do
=]

60 4 2
Wasb
-70
T J "
-80 J |
A
e R AT et
100 s s "
25M 100M 1G 6G
Frequency[Hz]
— Limit + FinalTest — —— Vertical

1 870.02 -48.10 -56.21 -36.00 20.21 -8.11 Vertical
2 1304 -43.03 -58.05 -30.00 28.05 -15.02 Vertical
3 1739 -57.18 -70.66 -30.00 40.66 -13.48 Vertical
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62.5K 433.8
40
30
20
107}
0
-10
T 20
m Limit
g P . -
S -40 |-
-50
60 ¢
70 ua™
80 | o,
-
90 i LN 'k et
e N AN JL
100 i !
25M 100M 16 6G

Frequency[Hz]

— Limit + Final Test — Horizontal

1 868.08 -48.63 -56.82 -36.00 20.82 -8.19 Horizontal
2 1301.5 -43.77 -58.91 -30.00 28.91 -15.14 Horizontal
3 1735 -58.44 -71.88 -30.00 41.88 -13.44 Horizontal
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62.5K 433.8
40
30
20
107
0
-10
E 2 |- -
% 30 ELimit
5 4 - ] -
50
60 R4l
70 ¥ sl
. it oy ™
e s
i P~ ! /\u MJ‘JWV\»M ]
25M 100M 16 66
Frequency[Hz]

— Limit + Final Test — Vertical

1 868.08 -49.78 -57.89 -36.00 21.89 -8.11 Vertical
2 1301.5 -43.89 -58.88 -30.00 28.88 -14.99 Vertical
3 1766 -53.65 -66.57 -30.00 36.57 -12.92 Vertical
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62.5K 434.4
40
30
20
107
0
-10
T 20
m Limit
g P . -
5 40
-50
60
70k r - o
50 4 W“*‘L““\_f/"‘
90 \"‘ /‘\JA o HJK P i
s M T
1004 ’\,/‘va-f
25M 100M 1 60

Frequency[Hz]

— Limit + Final Test — Horizontal

1 869.05 -53.06 -61.23 -36.00 25.23 -8.17 Horizontal
2 1303 -46.33 -61.47 -30.00 31.47 -15.14 Horizontal
3 1737.5 -60.46 -73.84 -30.00 43.84 -13.38 Horizontal
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62.5K 434.4
40
30
20
10F
0
-10
E 2 |- -
% 30 “Limit
5 40 - ] -
50
60
-70 i
ol | T
90 A J __..A-Mw
,100-M_/VA/\’ N e T LT i ‘
25M 100M 16 66

Frequency[Hz]

— Limit + Final Test — Vertical

1 869.05 -50.07 -58.18 -36.00 22.18 -8.11 Vertical
2 1303 -44.45 -59.46 -30.00 29.46 -15.01 Vertical
3 1737.5 -57.73 -71.24 -30.00 41.24 -13.51 Vertical
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250K 433.2

Limit
-30

Level[dBm]

i
©

60

70 | et
80 A l I "\Tﬂ

T 1] e ~
90 b i o -
] WWWWW L
100 Rl
25M 100M 1 60

Frequency[Hz]

— Limit + Final Test — Horizontal

1 867.11 -43.31 -51.51 -36.00 15.51 -8.20 Horizontal
2 1300 -40.60 -55.74 -30.00 25.74 -15.14 Horizontal
3 1732.5 -57.15 -70.64 -30.00 40.64 -13.49 Horizontal

Page: 24 of 46



Report No: MEE2022041207-530E a2s

250K 433.2

Limit

Level[dBm]
do
=]

0 WA e M ,.,.Wdﬂ%u,, f/ bt
f1oo-uw e,

|
25M 100M 1G 6G

Frequency[Hz]

— Limit + Final Test — Vertical

1 867.11 -43.18 -51.29 -36.00 15.29 -8.11 Vertical
2 1299.5 -41.98 -56.96 -30.00 26.96 -14.98 Vertical
3 1732.5 -53.83 -67.44 -30.00 37.44 -13.61 Vertical
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250K 434.6

Limit
-30

Level[dBm]

60 ¥

70 - o™
80 l 1L il M“"‘\If"

Lol I e
% | ALY L
N L M T T T T
100 el
25M 100M 16 6G

Frequency[Hz]

— Limit + Final Test — Horizontal

1 870.02 -43.76 -51.92 -36.00 15.92 -8.16 Horizontal
2 1304 -41.60 -56.74 -30.00 26.74 -15.14 Horizontal
3 1738.5 -56.43 -69.79 -30.00 39.79 -13.36 Horizontal
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250K 434.6

Limit

Level[dBm]
do
=]

50
60 *£
70 | [ % st
80 | "\”L
90 ' l.'VLK j JuWMd'l
e R
7100-W AN
25M 100M 16 6G

Frequency[Hz]

— Limit + Final Test — Vertical

1 869.05 -42.45 -50.56 -36.00 14.56 -8.11 Vertical
2 1304 -44.72 -59.74 -30.00 29.74 -15.02 Vertical
3 1738 -55.56 -69.06 -30.00 39.06 -13.50 Vertical
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40

30

20

107~

0

-10
T 20
[ir} ELimit
2 30
2 —— —
]

-50

¥ ©

60

70 . o™

50 L | WL”'

90 i A Wﬂ‘IWMMJ B ol ;

-100 .

25M 100M 1G 6G

Frequency[Hz]
— Limit + FinalTest — —— Horizontal

1 867.11 -45.62 -53.82 -36.00 17.82 -8.20 Horizontal
2 1299.5 -40.91 -56.05 -30.00 26.05 -15.14 Horizontal
3 1733 -58.19 -71.67 -30.00 41.67 -13.48 Horizontal

Page: 28 of 46



Report No: MEE2022041207-530E a2s

500K 433.3

Limit

Level[dBm]
do
=]

Frequency[Hz]

— Limit + Final Test — Vertical

1 866.14 -42.82 -50.93 -36.00 14.93 -8.11 Vertical
2 1300.5 -42.54 -57.52 -30.00 27.52 -14.98 Vertical
3 1734 -53.69 -67.27 -30.00 37.27 -13.58 Vertical
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500K 434.5
40
30
20
107~
0
-10
T 20
m Limit
N T —
S 40
r y
-50
e
-60
i
| ~J
80 A, "'\wf“‘
o Aﬂr”“ A MWM 4 et
1004 P
25M 100M 1G 6G
Frequency[Hz]
— Limit + Final Test — Horizontal

1 869.05 -36.39 -44.56 -36.00 8.56 -8.17 Horizontal
2 1303.5 -39.40 -54.54 -30.00 24.54 -15.14 Horizontal
3 1737 -58.53 -71.92 -30.00 41.92 -13.39 Horizontal
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500K 434.5
40
30
20
107}
0
-10
T 20
m Limit
g P . -
S -40
50 | & s
60
70 * o
80 "\)ll’“
90 MWW% I
e~ AR
400M’N (Moo
25M 100M 16 6G

Frequency[Hz]

— Limit + Final Test — Vertical

1 869.05 -38.48 -46.59 -36.00 10.59 -8.11 Vertical
2 1304 -31.59 -46.61 -30.00 16.61 -15.02 Vertical
3 1738.5 -52.40 -65.89 -30.00 35.89 -13.49 Vertical
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EPINTGK

2.5 Unwanted emissions in the spurious domain For TX mode

Conducted Test Result

-36 dBm /100kHz

i ) Frequency
Test Conditions BandWidth Result
(MH2)
433.8 Pass
62.5KHz
434.4 Pass
433.15 Pass
125KHz
i 434.7 Pass
Tnom (257C)
433.2 Pass
250KHz
4346 Pass
433.3 Pass
500KHz
4345 Pass
Unwanted emissions in the spurious domain For TX mode Limiti
5911 Unwanted emissions for a TX mode
Operating Channel
n n
.36 dBm/1kHz | 1736 dBm/1kHz
m m
-36 dBm/10kHz -36 dBm/10kHz

-36 dBm /100 kHz

fo - fe- fe-

Max(10xOCW, 500kHz) 4x0CW 2.5AxOCW

N

fe+ fe+ fo +
2.5x0CW 4xOCW Max(10xOCW, 500kHz) -

v P
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EPINTG

K

Tx Power 11.89 dBm Tx Bandwidth 3.840 MHz RBW 1.000 kHz

o
Mode Sweep Input 1 AC Spectrum 7%
[0 1Rm Max Ref Level 10.00 d&m Mode Sweep Input 1 AC
Limit ¢heck PABS G 1Rm Max
0 defr=2l Limit ¢heck PAES
0 deRi<20)
-10
-10
20d8
-20d
-30
-30
-40d
40 0B
s0d
-50 di
-60
-60
704
70 di
-80
-80 d
CF 433.8 MHZ 691 pts Span 20.0 MHz
Spectrum Emission Mask Standard: None | CF 434.4 MHz 691 pts Span 20.0 MHz
Tx Power 16.15 dBm Tx Bandwidth 3.840 MHz RBW 1.000 kHz | Spectrum Emission Mask Standard: None
Range Low Range Up RBW Frequency | PowerAbs | PowerRel |  Alimit Tx Power 11.62 dBm Tx Bandwidth 3.840 MHz RBW 1.000 kHz
-10.000 MHz | -625.000 kHz | 100,000 kHz ___ 433.16049 MHz 3267 dem | 588208 | 6.67 dB Range Low Range U, RBW Freguent Power Abs power Rel ALimit
625.000kHz | -250.000 kHz | _ 10.000 kHz 433.53438 MHz -45.46 dBm | -9.46 dB -10.000 MHz | -625.000 kHz _ 100.000 kHz 433.73146 MHz -45.02 dém 56.64 0B -9.02d8
250.000kHz | -156.250 kHz 1.000kHz | 433.62813 MHz -45.17 dBm | 9.17.dB 625000 kHz | -250.000 kHz | 10.000kHz | 434.13438 MHz -49.58 dBm 61.20d8 -1358.d8
156.250kHz | 250.000kHz | 1.000kHz| 433.97188 MHz -48.05 dém | -12.05d8 -250.000 kHz | -156.250 kHz 1.000 kHz | 434.22813 MHz | -49.32 dBm 6095dB | -13.32dB
250.000kHz | 625.000 kHz | 10.000kHz = 434.06563 MHz | -47.23 dBm | -11.23 dB 156.250 kHz | 250.000 kHz 1.000 kHz 434.57188 MHz 52.08dBm | -63.70dB | -16.08 dB
£25.000 kHz 10.000 MHz | 100.000 kHz | 434.43951 MHz -45.29 dBm -61.44 db -9.29 dB 250000 kHz | 625.000 kHz | 10.000kHz | 434.66563 MHz 25125 dbm 6287dp 152548
£25.000 kHz 10.000 MHz | 100,000 kHz | 435.03951 MHz -44.20 dBm -55.82 db -5.20 db
Spectrum o
Ref Level 10.00 dém Mode Sweep Input 1 AC Spectrum [:
Ref Level 10.00 dBm Mode Sweep Input 1 AC
Limit ¢heck PABS O 1Rm Max
0 daR<20 Limit heck PABS
0 dafie20
-10 dBi
-10d
20d
20 dB
-30
-30
40d
40 d
-50
-50
-60 di
60 di
-70
-70dB
-80d
-80 d
CF 433.15 MHz 691 pts Span 20.0 MHz
Mask Standard: None CF 434.7 MHZ 691 pts Span 20.0 MHz

Spectrum Emission Mask

Standard: None

Range Low RBW Frequen: Power Abs Power Rel ALis Tx Power 11.86 dBm Tx Bandwidth 3.840 MHz RBW 1.000 kHz
00 MHz 100.000 kHz | 431.76962 MHz .02 dBm 9108 | 15.02 b Range Low Range Up RBW | Frequency | PowerAbs | PowerRel ALimit
250 MHz | -500.000 kHz 10.000 kHz 432.63500 MHz | -43.30 dém -55.18 dB -7.30 d8 -10.000 MHz -1.250 MHz | 100.000 kHz 433.43551 MHz | -49.85 dam -61.71 dB -13.85 dB
-500.000 kHz -312.500 kHz 1000kHz | 432.79063 MHz | -57.47 dém -69.35 dB -21.47.d8 -1.250 MHz -500.000 kHz 10.000 kHz 434.15500 MHz -48.20 dBm | -60.06 dB. -12.20 dB
312.500kHz | 500.000 kHz 1000 kHz | 433.47813 MHz | -58.53dBm |  -70.42dB |  -22.53dB -500.000 kHz | -312.500 kHz | 1.000 kHz 434.37187 MHz | 57.15dem | -69.01dB |  -21.15d8
| 500.000 kHz 1.250 MHz 10.000 kHz | 433.81500 MHz | -47.28 dBm | -59.17 db -11.28 d8 312,500 kHz 500.000 kHz 1.000 kHz 435.02812 MHz 57.98 d8m | -69.84 d8 -21.98 d8
I 1.250 MHz 10.000 MKz | 100,000 kHz | 434.70422 MHz | -51.62 dBm -63.51 dB -15.62 dB 500.000 kHz | 1250MHz | 10.000kHz _ 435.21500 MHz 4515dem | -57.01d8 | 3.15dB
1.250 MHz 10.000 MHz | 100.000 kHz | 436.05141 MHz -50.27 dBm -62.13 dB -14.27 8
Spectrum T
Ref Level 10.00 dem Mode Sweep Input 1 AC Spectrum L
[0 1Rm Max Ref Level 10.00 d&m Mode Sweep Input 1 AC
Limit §heck PARS (G 1rm Mo
0 des2l Limit §heck PARS
p<20!
0
-10d
-10
-20 :
-20 di
-30
-30 di
-40
a0 d
-50
50
-60
-60 di
~70 dbs
A3 d
-80 =
-80 dB
CF 433.2 MHz 691 pts Span 20.0 MHz
Spectrum Emission Mask Standard: None CF 434.6 MHz 691 pts Span 20.0 MHz
Tx Power 15.53 dBm Tx Bandwidth 3.840 MHz RBW 1.000 kHz Spectrum Emission Mask Standard: None.
Range Low Range Up RBW | Frequency | PowerAbs | PowerRel | Alimit Tx Power 15.72 dBm Tx Bandwidth 3.840 MHz RBW 1.000 kHz
-10.000 MHz | -2.500 MHz | 100.000 kHz ___ 429.36243 MHz | -51.68 dBm 67.21d8 | -15680B Rangelow | RengeUp | RBW | Frequency | PowerAbs | PowerRel | _ ALimit
-2.500 MHz -1.000 MHz | 10.000 kHz 432.00882 MHz | -51.11 dém 66.63d8 | -15.11dB el L
-10.000 MHz -2.500 MHz | 100.000 kHz | 431.18784 MHz -50.28 dém ~66.00 dB -14.28 dB
-1.000 MHz | -625.000 kHz 1.000 kHz | 432.52812 MHz -63.22 dém -78.74 d8 -27.22dB t T
i 1 t -2.500 MHz -1.000MHz | 10.000 kHz | 433.55588 MHz -51.54 d8m 67.26 dB -15.54 d8
625,000 kHz 1.000 MHz 1.000 kHz 433.84062 MHz -61.53 dBm -77.06 dB 2553 dB { {
t -1.000 MHz | -625.000 kHz 1.000kHz | 43392813 MH2z -63.14 dBm -78.86 dB -27.14d8
1.000MHz | 2500 MHz | 10.000 kHz | 434.65588 MHz 5325dBm _ -68.78dB |  -17.250B t t T 1
LT e eI ana e e et S B i ETF T 625,000 kHz | 1000MHz | 1.000kHz | 435.24063MHz  -60.78 dém |  -76.50 dB -24.76 dB
= . : : . ; £ ; 1.000 MHz 2.500 MHz | 10,000 kHz | 43567353 MHz 52.25dém | -67.97.dB -16.25 dB
2.500 MHz 10.000 MHz | 100.000 kHz | 437.49093 MHz -52.27 dem -67.99dB | -16.27 dB
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oo

Spectrum A Spectrum

Ref Level 10.00 d&m Mode Sweep Input 1 AC Ref Level 10.00 cBm Mode Sweep Input 1 AC

[0 1Rm Max [©1~m Max

Limit Gheck PARS Limit §heck PAES

o0 defrs204 0 defe20

-10 di -10 d

-20d -20 dei

30d -30d

-40 dei 40 di

-50 dei -50 dei

-60 di -60 d

ok 70 2

.- o i i

CF 433.3 MHz 691 pts Span 20.0 MHz CF 434.5 MHz 691 pts Span 20.0 MHz
Spectrum Emission Mask Standard: None i Mask. Standard: None

Tx Power 15.06 dBm Tx Bandwidth 3.840 MHz RBW 1.000 kHz Tx Power 14.82 dBm Tx Bandwidth 3.840 MHz RBW 1.000 kHz
|__Range Low Range Up | RBW Frequency | PowerAbs | PowerRel | ALimit |_Rangelow | Rangeup | RBW | Frequency | PowerAbs | PowerRel |  ALi
| -10.000MHz | -5.000MHz | 100.000kHz |  428.19826 MHz | -57.60 dBm | -21.60 dB | -10.000 MHz -5.000 MHz | 100.000 kHz 427.94477 MHz -59.09 dBm 73.91dB 23,00 dB
I -5.000 MHz -2.000 MHz _ 10.000 kHz 431.16893 MHz -50.44 dBm -23.44 dB I -5.000 MHz 2.000MHz | 10.000 kHz 432,33981 MHz -60.73 dBm -75.56 dB 24.73dB
-2.000 MHz -1.250 MHz 1.000 kHz 432,00500 MHz -67.34 dBm -31.34d8 I -2.000 MHz -1.250 MHz | 1.000 kHz 433.14500 MHz -72.25 dBm -87.07 db -36.25 dB

| 1.250 MHz 2.000 MHz 1.000 kHz 434.56500 MHz -69.62 dém -33.62 dB | 1.250 MHz 2.000 MHz 1.000 kHz 43576500 MHz -69.40 d8m -84.31d8 | -33.49 dB
i 2.000 MHz 5.000 MHz | 10.000 kHz 435.66408 MHz -59.47 dBm 8 L -2347de I 2,000 MHz 5.000MHz | 10.000kHz | 436.83435 MHz -58.21 dBm -73.03dB | -2221dB
| 5.000 MHz 10.000 MHz | 100.000 kHz 439.50640 MHz -58.07 dBm -73.14dB -22.07 dB I 5.000 MHz 10.000 MHz | 100.000 kHz 439.92151 MHz -56.19 d8m -71.01d8B -20.19 dB
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Report No: MEE2022041207-530E

2.6 Out Of Band Domain for Operating Channel

Conducted Test result

- i Frequency
Test Conditions BandWidth Result
(MH2z)

433.8 Pass

62.5KHz
434 .4 Pass
433.15 Pass

125KHz
i 4347 Pass

Tnom (257C)

433.2 Pass

250KHz
434.6 Pass
433.3 Pass

500KHz
4345 Pass

Out Of Band Domain for Operating Channel Limiti

Operating
Channel

0 dBm/1kHz 0 dBm/1kHz

-36 dBm/1kHz

A

fe - 2.5x0CW fe fe + 2 5x0CcwW

< o
-~
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Spectrum
Ref Level 10.50 dém _ Offset 0.50 d&

Mode Sweep

Input 1 AC

Spectrum
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Tx Power --- Tx Bandwidth 3.840 MHz RBW 1.000 kHz o e
Rangelow | RangeUp | RBW | Frequency | PowerAbs | PowerRel | _aLimit [PesctiumEniission Mask Standard:Nons
~1.500 MHz | -156.250 kHz 1000KkHz | 433.63723 MHz | -36.57 dém 57.92.db | 25738 pLpawer omn T Bondwidth _3.040 Miiz ROW _1.000 kHz
156.250 kHz | -31.250 kHz 1.000 kHz | 433.65045 MHz | -37.14 dém -56.50 db 30708 Range Low Range U RBW | Frequency | PowerAbs | PowerRel | Atimit |
31.250 kHz 156.250 kHz 1.000 kHz | 433.83348 MHz -1.47 dBm -20.82 dB. -0.82de -1.500 MHz | -156.250 kHz 1.000 kiz 434.24158 MHz -43.45 dBm -62.81d8 | -7.45 d8
156,250 kHz LS00MHz  1000KkHz | 43400191 MHz | -4156 dem “60.92 dB Ss6ds -156.250kHz | -31.250KkHz | 1.000 kMz | 434.24598 MHz -43.54 dBm 5289ds | -5.180B
31.250kHz | 156.250kHz | 1.000 kHz | 434.43795 MHz | -6.30 dBm 262508 | 4978
156,250 kHz 1500 MHz | 1.000 kHz | 434.56277 MHz -44.75 d8m 64,11 d8 -8.75 dB
Spectrum nzl
Ref Level 10.50 dém _ Offset 0.50 db Mode Sweep Input 1 AC Spectrum -
2 — Ref Level 10,50 d8m __ Offset 0.50 de Mode Sweep _Input 1 AC
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Spectrum Emission Mask Standard: None CF 434.7 MHz 691 pts Span 4.0 MHz
Tx Power --- Tx Bandwidth 3.840 MHz RBW 1.000 kHz i Mask Standard: None
Rangelow | RangeUp | RBW Frequency | PowerAbs | PowerRel | aLimit | Tx Power Bandwidth 40 MHz RBW 1.000 kHz
-2.000 MHz | -312.500 kHz | 1000KHz | 432.79401 MHZ 52.16 dém 71528 | -16.16 38
312.500kHz | -62.500kHz | 1000KHz | 432.84041 MHz 54.19 dBm 7355d8 | -18.61d8 Range Low | Range ) RBW Frequenc Power Abs_]_Power Rel ALimit
e | - 000 MHz 00 kHz | 1000 KHZ | 434.35561 MHZ | 51.47 dbrm |
; 2| 312500kHz | 1.000kHz | 433.21541 MHz -7.63 dBm 2699 dB 72108 10500 ke T NS LT LT S T
312:300kH7 gonoMiz] _ioo0ki] eRssmign Mz Sagidem ] 73.7d8] 176108 62.500 kHz | 312.500kHz | 1.000kHz | 434.77122 MHz -7.28 dBm :
312,500 kiiz 2.000 MHz 1000 kHz | 435.02700 MHz 52.16 dBm 71.51dB | -16.16B
Spectrum 7
Ref L;vel 10.50 dBm__ Offset 0.50 de. Mode Sweep _Input 1 AC Spectrum L
®17m Max Ref Level 10.50 dém Offset 0.50 d8 Mode Sweep Input 1 AC
Timit Gheck |
p<200 | [0 1Rm Max
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. it \ P<200f | |
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20 . A8, 7 Y
/ \ / 5
-20 di
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-70 dB i
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Spectrum Emission Mask Standard: None TR 691 pts Shan 5D i
Tx Power 16.90 dBm Tx Bandwidth 3.840 MHz RBW 1.000 kHz - e
q geup | RBW |__ Freguenc | _PowerAbs | PowerRel |  ALimit pncirosm Enilxsion Mosk Standacid-None
Range low Range Uj Froquancy Tx Power 16.31 dBm Tx Bandwidth 3.840 MHz RBW 1.000 kHz
2500 MHz | 625.000kHz | 1.ODOKHZ _ 432.53518 MHz | -56.64dBm _ -75.84dB | -22.0408 ] I | | | .
625.000 kHz | -125.000 kHz 1.000kHz | 433.07138 MHz 21.47 dBm 38.37 dB 21.21d8 | _Range Low Range Up RBW Frequency Power Abs Power Rel Atimit |
125,000 kHz 625.000 kHz 1.000kHz | 433.32862 MHz -6.54 dBm -23.43dB -6.28 dB | {'225%%%'::; I ‘igg-ggg E:: :-ggg t:; ! :gi 33?;3 :::; ;g‘; 3:: ;; gg g: I g;g? g:
¥ kH. K MH. K kH. 433. MH; -59.17 -76.07 -23.17 It L 1 L f. 2 -1 T = 1] el
CERRC LT M E L TR MY PRSP Sarden CRIAL N LX) 125000 kMz | 625.000 kMz | 1000 kHz | 434.72852 MHz -7.61dém 239248 73548
625.000 kHz 2.500 MHz 1,000 kHz 435.25034 MHz -59.57 dBm -75.88 dB -23.57 d8
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EPINTGK

Spectrum

Ref Level 10,50 dBm  Offset 0.50 dB Mode Sweep Input 1 AC Spectrum
Ref Level 10.50 d8m Offset 0.50 d& Mode Sweep Input 1 AC
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3.000 MHz | -1250MHz | 1.000kHz _ 432.01953 MHz | -61.70 dBm -78.99dB | -25.70dB Range Low | _Range Up RBW Frequency | Power Abs | Power Rel ALimit
-1250 MHz | -250.000kHz | 1,000kHz | 433.04565 MHz | -14.94 dBm -3223d8 | -14.79dB ~3.000 MHz ~1.250 MHz 1.000KkHz | 432.82774 MAz ~68.13 dBm 321308
250.000 kHz 1,250 MHz 1.000 kHz 433.55435 MHz -15.03 d8m 32 dB -14.87 dB | 00 kHz 1,000 kHz 434,24565 MHz -17.27 dBm -17.11d8
1.250 MHz 3.000 MHz | 1.000 kHz | 434.62400 MHz -63.79 dém -81.07 dB -27.79 dB 2 50 1.000kHz | 434.75435 MHz -12.87 dém -12.71d8
1.250 MHz 3.000 MHz 1.000 kHz | 435.83271 MHz -63.91 dBm -79.67 dB -27.91 d8
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30
20
107 | |
0
10 ,\
T 2F
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5 -30 ‘,)l wk’h Eie
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] -40 /, ,.\‘
7 i
60 mh“\
70 Iy Py 1
80 , ol daddt] T T .
P S % AR 2 i =
-90
-100
430.3M 430.9M 431.5M 432.1M 432.7M 4333M 4339M 434.5M 435.1M 435.7M 436.3M
Frequency[Hz]
— Limit + Final Test —— Horizontal

433.0342

-54.72

-27.04

-0.57

2

6.47

27.68

Horizontal

500K 433.3 O0B
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Level[dBm]
&
5
A
A

0| L i

Jud Ty

70 | )y n
i LA T b
80 bbbl iy L AR PE RN R
s s . shilapes
90
-100
4303M 430 9M 4315M 432.1M 4327M 4333M 4339M 4345M 435.1M 4357M 436.3M

Frequency[Hz]

— Limit + Final Test — Vertical

1 433.0461 -46.83 -19.09 -0.14 18.95 27.74 Vertical

500K 434.5 O0B

0| 4 1

Level[dBm]
. 4o
e W

70 ;

BOW | 3Lk ,AW M“w‘“",' .

R R A R T e U STy B

-90

-100
431.5M 432.1M 4327M 433 3M 433 9M 434 5M 4351M 4357M 436.3M 436 9M 437.5M

Frequency[Hz]

— Limit + Final Test — Horizontal

1 434.2263 -52.92 -25.23 -0.85 24.38 27.69 Horizontal
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500K 434.5 O0B

Level[dBm]
s
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\t‘l—“i -
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. I
70 |- L Hm‘rW"‘N M it
80 |t Liand MMM/V‘LJ"'MWW WMWL«MIM ot Lot i

-90

-100
431.5M 432.1M 4327M 433 3M 433 9M 434 5M 4351M 4357M 436.3M 436 9M 437.5M

Frequency[Hz]

— Limit + Final Test — Vertical

1 434.2342 -48.59 -20.85 -0.57 20.28 27.74 Vertical
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2.7 out Of Band Domain for Operational Frequency Band

Conducted Test Result

- i Frequency
Test Conditions BandWidth Result
(MH2)

433.8 Pass

62.5KHz
434.4 Pass
433.15 Pass

125KHz
) 4347 Pass

Tnom (257C)

433.2 Pass

250KHz
434.6 Pass
4333 Pass

500KHz
4345 Pass

Out Of Band Domain for Operational Frequency Band Limiti

Operational

0 dBm/1kHz 0 dBm/1kHz
-36 dBm/1 kHZl | -36 dBm/1kHz|
-36 dBm/10 kHz | | -36 dBm/10 kHz
| |
| |
| |
fiow_oFB fiow oFB flow_OFB frigh_oFB fhigh_ore fhigh_oFe
- 40/0 kHz - 200 kHz +200 kHz + 480 kHz

Figure 6: Out Of Band Domain for Operational Frequency Band with reference BW
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Spectrum —
Ref Level 10.50 dém  Offset 0.50 d& Mode Sweep Input 1 AC Spectrum m
Ref Level 10,50 dBm  Offset 0.50 dB Mode Sweep Input 1 AC
Trock MITL] T 78.02 dbm [0 1Rm Max
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| 870.000 kHz 1.070 MHz 1000 kHz | 434.98362 MHz | -73.80dem | -93.16dB -38.95 dB 1.070MHz | -870.000 kHz 1.000kHz | 432.85638 MHz 78.74dem | -98.10d8 4389ds
| 1.070 MHz 1.470 MHz 1.000 kHz | 434.99638 MHz | 67,62 dBm -86.97 db -31.62 dB 870.000kHz | 1.070MHz | 1.000kHz  434.98787 MHz | -65.44dBm |  -84.80dB | -20.82dp
070 MHz 1.470 MHz 1.000 kHz | 435.00915 MHz -62.95 db: -82.31 dB .95 db
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§70.000 kHz | 1.070 MHz 1.000kHz | 434.97085 MHz -73.46 dBm -92.81 d& -40.50 d8 -1.470 MH2 | -1.070MHz | 1.000kHz | 432.84362 MH2 -72.16 d8m | -91.52 d8 -36.16 dB
1.070 MHz 1.470 MHz 1.000 kHz 435.10277 MHz -72.06 dBm -91.41d8 -36.06 dB -1.070 MHz | -870.000 kHz | 1.000kHz | 432.85638 MHz | -76.87 dBm | -96.22 dB -42.02 dB
- 870.000 kHz 1070MHz | 1.000kHz | 434.97936 MHz -46.22dBm | -6557de |  -12.13dB
1.070 MHz | 1,470 MH2 1.000 kHz 435.00064 MH2 -49,92 dem -69.27 d8 -13.92 dB
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3 3;3 u:’ - 070%'::1 ;-ggg t:z :gg-;ggfg mz ! = i’f j:'“ Rangelow | RangeUp |  RBW Frequency | PowerAbs | PowerRel | Alimit
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1 b70 MHz | 1'470 MHz 1'000 KHz 435'03043 MHz T -67.45 dBm 86.80 dB. 31.45dB -1.070 MHz -870.000 kHz 1,000 kHz 432.86915 MHz -67.58 dém | -86.94 dB -35.03d8
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1.070 MHz 1.470 MHz 1.000 kHz | 434.99638 MHz -47.41 dBm -66.77 dB -11.41 B
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o
= | (oo e Em——0 &)
Offset 0.50 d& Mode Sweep Input 1 AC
Ref Level 10,50 dBm  Offset 0.50 dB Mode Sweep Input 1 AC
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Frequency[Hz]

— Limit + Final Test — Horizontal

1 432.8468 -72.47 -44.79 -36.00 8.79 27.68 Horizontal
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500K 433.3 OFB
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Frequency[Hz]

— Limit + Final Test — Vertical

1 432.858 -68.05 -40.31 -34.55 5.76 27.74 Vertical
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500K 434.5 OFB
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Frequency[Hz]

— Limit + Final Test — Horizontal

1 434.7969 -54.73 -27.04 -1.24 25.80 27.69 Horizontal
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500K 434.5 OFB
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Frequency[Hz]
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1 434.8003 -50.18 -22.44 -1.86 20.58 27.74 Vertical
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2.8 Attachment
EUT Photograph

(1) EUT Photo
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