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#18

FCC ID: 2A9KF-DL4S-TC

Test Mode: LTE Band 13, 1RB, Middle channel(Body Rear Side)

Product Description: Smart phone
Model: DL4s
Test Date: May 05, 2023

Colors Seale
/%)
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Medium(liquid type) HSL 750
Frequency (MHz) 782.0000
Relative permittivity (real part) 42.77
Conductivity (S/m) 0.87
E-Field Probe SN 25/22 EPGO376
Crest Factor 1.0
Conversion Factor 1.69
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 0.020000
SAR 10g (W/Kg) 0.131749
SAR 1g (W/Kg) 0.175236
SURFACE SAR VOLUME SAR
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#19

FCC ID: 2A9KF-DL4S-TC

Report No.: LCSA041123107EB

Test Mode: LTE Band 41, 1RB, Middle channel(Head Left Cheek)

Product Description: Smart phone
Model: DL4s

Test Date: May 23, 2023

Medium(liquid type) HSL 2600
Frequency (MHz) 2593.0000
Relative permittivity (real part) 38.53
Conductivity (S/m) 1.99
E-Field Probe SN 25/22 EPGO376
Crest Factor 1.0
Conversion Factor 2.39
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -0.010000
SAR 10g (W/Kg) 0.064243
SAR 1g (W/Kg) 0.125084
SURFACE SAR VOLUME SAR
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#20
Test Mode: LTE Band 41, 1RB, Middle channel(Body Rear Side)

FCC ID: 2A9KF-DL4S-TC Report No.: LCSA041123107EB

Product Description: Smart phone
Model: DL4s
Test Date: May 23, 2023

Medium(liquid type) HSL 2600
Frequency (MHz) 2593.0000
Relative permittivity (real part) 38.53
Conductivity (S/m) 1.99
E-Field Probe SN 25/22 EPGO376
Crest Factor 1.0
Conversion Factor 2.39
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -0.010000
SAR 10g (W/Kg) 0.075148
SAR 1g (W/Kg) 0.152253
SURFACE SAR VOLUME SAR
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#21

FCC ID: 2A9KF-DL4S-TC

Report No.: LCSA041123107EB

Test Mode: 802.11g (WiFi2.4G), High channel (Head Left Cheek)

Product Description: Smart phone
Model: DL4s
Test Date: May 19, 2023

Medium(liquid type) HSL 2450
Frequency (MHz) 2462.0000
Relative permittivity (real part) 39.64
Conductivity (S/m) 1.78
E-Field Probe SN 25/22 EPGO376
Crest Factor 1.0
Conversion Factor 2.60
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -1.130000
SAR 10g (W/Kg) 0.131781
SAR Ig (W/Kg) 0.262730
SURFACE SAR VOLUME SAR

SAR Visualization Graphical Lnterface
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0. 046220
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#22

FCC ID: 2A9KF-DL4S-TC

Report No.: LCSA041123107EB

Test Mode: 802.11g (WiFi2.4G), High channel (Body Rear Side)

Product Description: Smart phone
Model: DL4s
Test Date: May 19, 2023
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Medium(liquid type) HSL 2450
Frequency (MHz) 2462.0000
Relative permittivity (real part) 39.64
Conductivity (S/m) 1.78
E-Field Probe SN 25/22 EPGO376
Crest Factor 1.0
Conversion Factor 2.60
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -0.590000
SAR 10g (W/Kg) 0.046281
SAR Ig (W/Kg) 0.092636
SURFACE SAR VOLUME SAR
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5. CALIBRATION CERTIFICATES
5.1 Probe-EPGO376 Calibration Certificate

COMOSAR E-Field Probe Calibration Report

Ref: ACR.180.4.22 BES. A

SHENZHEN LCS COMPLIANCE TESTING
LABORATORY LTD.

1F., XINGYUAN INDUSTRIAL PARK, TONGDA ROAD, BAO'AN
BLVD

BAO'AN DISTRICT, SHENZHEN, GUANGDONG, CHINA
MVG COMOSAR DOSIMETRIC E-FIELD PROBE
SERIAL NO.: SN 25/22 EPGO376

Calibrated at MVG
£.1. de la pointe du diable
Technopile Brest Iroise — 295 avenue Alexis de Rochon
29280 PLOUZANE - FRANCE

Calibration date: 06/29/2022
e, tofrac

ETAIOMNAGE

Accreditntions 826785
Scope pvailshle an wew cofrse fr

Tt wse of the Cafrac bramd and the sceredittion references is prahibited frem sny repredoctien.

Surmmary:

This document presents the method and results from an accredited COMOSAR  Dosimetric E-Ficeld
Probe calibration performed at MVG, using the CALIPROBE test bench, for use with a MVG
COMOSAR system only. The test results covered by accreditation are fraccable to the International

System of Units (51}
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COMOSAR E-FIELD PROBE CALIBRATION REFORT Ref: ACR 180422 BES &
Name Function Duate Signature
Prepared by Jerome Le Gall | Measurement Responsible 6/30/2022
Cherivnd & Jérome Luc Technical Manager | 6/30/2022 T
approved by " e
Authorized by: Yann Toutain Laboratory Director | 6/30/2022 e TR
2022.06.30
13:37:53 +02'00'
Customer Name
Shenzhen LCS
Distribution : Compliance Testing
Laboratory Lid.
Issue Name Date Modificaiions
A Jérome Le Gall 6/30/2022 Initial release
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COMOSAR E-FIELD PROBE CALIBRATION REFORT Ref: ACRIB0A22ZBES A
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COMOSAR E-FIELD PROBE CALIBRATION REFORT Ref: ACRLIB0A22BES A
1 DEVICE UNDER TEST
Device Under Test

Device Type COMOSAR DOSIMETRIC E FIELD PROBE
Manufacturer MVG
Model S5E2
Serial Number SN 25/22 EPGO376
Product Condition {new { used) New
Frequency Range of Probe (.15 GHz-60GHz
Resistance of Three Dipoles at Connector Dipole 1: R1=0.193 M

Dipole 2: R2=0.188 M0

Dipole 3: R3=0.198 MO

2 PRODUCT DESCRIPTION

2.1 GENERAL INFORMATION

MYG's COMOSAR E field Probes are built in accordance to the IEC/IEEE 62209-1528 and FCC
KDBERE636A4 DO standards.

Figure | = MG COMOSAR Dosimetric E field Probe

Probe Length 330 mm
Length of Individual Dipoles 2 mm
Maximum external diameter % mm
Probe Tip External Diameter 2.5 mm
Distance between dipoles / probe extremity | 1 mm

3 MEASUREMENT METHOID

The IEC/IEEE 62209-1528 and FOC KDBEA65664 DO standards provide recommended practices for
the probe calibrations, including the performance characteristics of interest and methods by which to
assess their affect. All calibrations / measurements performed meet the fore mentioned standards.

3.1 LINEARITY
The evaluation of the linearity was done in free space using the waveguide, performing a power
sweep to cover the SAR range 0.01W/kg to 100W/ke.

3.2 SENSITIVITY

The sensitivity factors of the three dipoles were determined using a two step calibration method (air
and tissue simulating liquid) using waveguides as outlined in the standards.
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mvGg COMOSAR E-FIELD PROBE CALIBRATION REFORT Ref: ACR.1B0.422BES A

33 LOWER DETECTION LIMIT

The lower detection limit was assessed using the same measurement set up as used for the linearity
measurement. The required lower detection limit is 10 mW/ikg.

34 ISOTROPY

The axial isotropy was evaluated by exposing the probe to a reference wave from a standard dipole
with the dipole mounted under the flat phantom in the test configuration supggested for system
validations and checks. The probe was rotated along its main axis from 0 to 360 degrees in 15-
degree steps. The hemispherical isotropy is determined by inserting the probe in a thin plastic box
filled with tissue-equivalent liquid, with the plastic box illuminated with the fields from a half wave
dipole. The dipole is rotated about its axis (0°=180%) in 15° increments. At each step the probe is
rotated about its axis (01°=360%).

3.1 BOUNDARY EFFECT

The boundary effect is defined as the deviation between the SAR measured data and the expected
exponential decay in the liquid when the probe is oriented normal to the interface. To evaluate this
effect. the liquid filled flat phantom is exposed to fields from either a reference dipole or waveguide.
With the probe normal to the phantom surface, the peak spatial average SAR is measured and
compared to the analytical value at the surface.

The boundary effect uncertainty can be estimated according to the following uncertainty
approximation formula based on linear and exponential extrapolations between the surface and o, +

i, along lines that are approximately normal to the surface:

{J-_:m + gm:]“ %-ﬁcﬂfﬁ})

SAR iy 26 ]= SBAR, for (dy, 44 < 10 mm

2 gf2

where

SARyncertainty is the uncertainty in percent of the probe boundary effect

dhe is the distance between the surface and the closest zoom-scan measurement
point, in millimetre

Agtep is the separation distance between the first and second measurement points that
are closest to the phantom surface, in millimetre, assuming the boundary effect
at the second location is negligible

& is the minimum penetration depth in millimetres of the head tissue-equivalent
liquids defined in this standard, i.e.. = 14 mm at 3 GHz;

ASARpe in percent of SAR is the deviation between the measured SAR value, at the

distance dpe from the boundary, and the analytical SAR value.

The measured worst case boundary effect SAR uncertainty[%] for scanning distances larger than
4mm is 1.0% Limit ,2%).
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACRIB0L4. 21 BES A

4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the IEC/IEEE 62209-1528% and FCU KDB&63664 D01 standards were
followed to generate the measurement uncertainty associated with an E-field probe calibration using
the waveguide technique. All uncertainties listed below represent an expanded uncertainty expressed
at approximately the 95% confidence level using a coverage factor of k=2, traceable to the
Internationally Accepted Guides to Measurement Uncertainty.

Uncertainty analysis of the probe calibration in waveguide

. Uncertainty Probeahbility Standard
ERROP. SOURCES value (%) Distribution bvieee d Uncertainty { %)
Expanded uncertainty 14 %
95 % confidence level k=2 i

5 CALIBRATION MEASUREMENT RESULTS

Calibration Parameters
Liguid Temperature 20+-1°C
Lab Temperature 2W+-1°C
Lab Humidiry 30-T0 %%

3.1 SENSITIVITY IN AIR

Normx dipole | Normy dipole | Normez dipole
1 (uVANVIm)) | 2 (pVAVImP) | 3 (uViV/im))
076 0738 0.76

DCP dipole 1 | DCP dipole 2 | DCP dipole 3
(V) {my) {mY)
106 107 108

Calibration curves ei=fi V) {i=1,2.3) allow to obtain E-field value wsing the formula:

E=JE +E +E}

Page: 6/11

mplrie_ACTE DN, FEAMVGEISSUE_ COMOSAR Probe v

Thix dovcumen stanll no? be reproduced, exceps (n full ar (s pare, withow the weitten &pmm!q,l".ld’l"fi. The informmtion confmbsed hevetn s 1o be woed
oy for e plurpess for which ir i submined and (3 sor he be released e whole oF parr wirkew wrinen approval of MG,

Shenzhen LCS Compliance Testing Laboratory Ltd.
=]
'} Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,

Tel: +(86) 0755-82591330 | E-mail: webmaster@lcs-cert.com | Web: www.lcs-cert.com
Scan code to check authenticity

@ﬁ 518000, China


mailto:webmaster@lcs-cert.com

Page 93 of 166 FCC ID: 2A9KF-DL4S-TC Report No.: LCSA041123107EB

COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACRIB0422HES A

Calibration curves

853~
00 -
500- Wi
.":"_E 400- fﬁ.-r“' Dipole 1
3 - o Do
[H] 200 m__,.vf"’
100
]_i- |
0 0.02 0.04 0.06 0.08 0.0 02 0.14
iokage (V)
52 LINEARITY
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Linearity+/-1.81% (+/-0.08dB)
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACR180.4. 21 RES A

3.3 SENSITIVITY IN LIOUITY

Liguid Froeguency ConvF
(MHz +/-
| 00B Hz)

HL450* 450 1.74*
BL450* 450 1.67*
HLT75() TS0 1.6
BLT7E0 750 1.73
HLES() Bi5 1.75
BLESD 835 1B
HL900 Q00 1.87
BLSD0 G0 185
HL 1800 1800 2.09
BL I 808 1800 Z15
HL 1900 19480 2.14
BL I 9N 19480 2.27
HL 2000 2000 231
BL2WN) 200 2.34
HEL2 300 2300 246
BL230H 2300 251
HL2450 2450 260
RL2450 2450 270
HL 2600 2600 239
BL2G0 2600 2.50
HL 5200 3200 1.85
BL3200 5200 1.81
HL 5400 5400 207
BL3400 5400 200
HL 5600 St 219
BLSG0 5600 |
HL5&00 SR00 201
BL3R00 SR00 187

* Frequency not cover by COFRAC scope, calibration not accredited

LOWER DETECTION LIMIT: TmW/kg
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COMOSAR E-FIELD PROBE CALIBRATION REFORT Ref: ACRLIBDAIIBES A

34 IBOTROPY
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Summary:

This document presents the method and resulls rom an acerediled AR reference dipole calibration
perlormed in SATIMO USA using the COMOSAR iest bench. All calibration resulis are traceable
{o national metrology institlulions.
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1 INTRODUCTION

This document contains a summary of the requirements sct forth by the IEELE 1528, OLET 65 Bullctin

C and CEFIEC 62209 standards for reference dipoles used for SAR measurcement svstem validations

and the mcasurcments that were performed to verify that the product complics with the fore

mentioned standards.

2 DEVICE UNDER TEST

Device Under Test

Device Type

COMOSAR 750 MHz REFERENCLE DIPQLL

Manufacturer Satimo

Modcl SID750

Scrial Number SN 07/14 DIP 0(;750-302
Product Condition {ncw / used) New

A vearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATICON

Satimo’s COMOSAR Validation Dipoles are built in accordance to the [FEL 1528, OUT 65 Bullctin
C and CEFIEC 62209 standards. The product is designed for use with the COMOSAR test beneh

only.

Figure 1 — Satimo COMOSAR Validation Dipole
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4 MEASUREMENT METHOD
The IELLE 1528, OUT 65 Bulletin C and CLEEJIEC 62209 standards provide requirements for

reference dipoles used for system validation measurcments.

The following mcasurcments were

performed to verify that the product complics with the fore mentioned standards.

4.1

RETURN LOSS REQUIREMENTS

The dipole uscd for SAR system validation measurcments and checks must have a return loss of -20
dB or better. The return loss measurement shall be performed against a liquid filled tlat phantom,
with the phantom constucted as outlined in the fore mentioned standards.

4.2

MECHANICAL REQUIREMENTS

The [EELE Std. 1528 and CLFIEC 62209 standards specity the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness

dependent.

The COMOSAR test bench employs a 2 mm phantom shell thickness therefore the

dipoles sold for usc with the COMOSAR test bench comply with the requirements sct forth for a 2

mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncertaintics listed below represent an expanded uncertainty expressed at approximately the 95%,
confidence level using a coverage factor of k=2, traceable to the Internationally Accepted Guides to

Measurement Uncertainty.

5.1  RETURN LOSS

The following uncertaintics apply to the return loss measurcment:

Frequency band

Expanded Uncertainty on Return Loss

400-6000MHz

0.1dB

5.2

DIMENSION MEASUREMENT

The tollowing uncertaintics apply to the dimension measurcments:

Length (mm)

Expanded Uncertainty on Length

3-300

0.05 mm

5.3

VALIDATION MEASUREMENT

The guidelines outlined in the IEELE 1528, QUT 65 Bulletin C, CENELEC IEN50361 and CEEFIEC

62209 standards were  followed to

measurcimcents.

gencrate  the

measurement  uncertainty  for validation

Scan Yolume

Expanded Uncertainty

lg

20.3 9

10 g

2001 %
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPLEDANCLE

Frequency, MHz
650660 680 700 720 740 760 780 800 820

S11, dB

.35_

840850

-40- |
Frequency (MHz) Return Loss (d3) Requirement (dB) Impedance
750 -34.80 -20 50.7Q+1.6jQ
6.2 MUECHANICAL DIMENSIONS
Freguency MHz L mm h mm d mm
reguired measurad reguired measurad reguirad measurad

300 A20.0 +1 %. 250.0 11 %. 6.35 1 %.

450 250.0 +1 %. 166.7 1 %. B.35 1 %.

750 176.0 £1 %. PASS 100.0 +1 %. PASS 6.35 £1 %. PASS
335 161.0 £1 %. 89.8 £1 %. 3.6 +1 %,

500 145.0 +£1 %, B33 £1 %. 3.6 +1 %.

1450 859.1 +1 %. 51.7 £1 %. 3.6 +1 %.

1500 30.5 £1 %. 50.0 £1 %. 3.6 £1 %,

1640 79.0 £1 %. A5.7 £1 % 3.6 £1 %,

1750 75.2 £1 %, A2.9 £1 %, 3.6 £1 %,

1800 7.0 £1 %, 41,7 +1 %, 3.6 +1 %,

1500 B3.0 +1 %. 35.5 £1 %. 3.6 +1 %.

1950 B6.3 +1 %. 38.5 £1 %. 3.6 t1 %.

2000 B4.5 +1 %. 37.5 £1 %. 3.6 +1 %.

2100 51.0 +1 %. 35.7 £1 %. 3.6 +1 %.

pEL)] 55.5 +1 %. 32.6 £1 %. 3.6 +1 %,

2450 51.5 +1 %. 30.4 £1 %. 3.6 +1 %.

2600 A3.5 £1 %. 28.8 £1 %. 3.6 +1 %.

3000 41.5 £1 %, 25.0 £1 %, 3.6 £1 %,
3500 37.041 % 26.4 1 %, 3.6 £1 %,
3j7oon 34.7+1 %, 26.4 £1 %. 3.6 +1 %,
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7  VALIDATION MEASUREMENT

The IEELE Std. 1528, OET 65 Bullctin C and CEFIEC 62209 standards statc that the system
validation measurcments must be performed using a reference dipole mecting the fore mentioned
return loss and mechanical dimension requirements. The validation measurement must be performed
against a liquid filled flat phantom, with the phantom constructed as outlined in the fore mentioned
standards. Per the standards, the dipole shall be positioned below the bottom of the phantom, with
the dipole length centered and parallel to the longest dimension of the flat phantom, with the top
surface of the dipole at the deseribed distance from the bottom surface of the phantom.

7.1 HEAD LIQUID MEASURLEMENT

Fre::::cv Relative permittivity (g, Conductivity (o) $/m
reguired measured reguired measured
300 45.3 15 % D87 £5 %
450 43545 % D87 £5 %
750 4185 45 % PASS D89 £5 % PASS
835 41545 % 0.50 45 %
500 41,545 % D.97 £5 %
1450 40.5 5 % 12045 %
1500 40.4 £5 % 12345%
1640 40,245 % 13145%
1750 40,145 % 13745 %
1800 40.0 5 % 14045 %
1500 40,0 45 % 14045 %
1950 40.0 5 % 140 £5 %
2000 40.0 5 % 14045 %
2100 35.8 45 % 145 £5 %
2300 35.5 45 % 167 £5%
2450 35.2 45 % 18045 %
2600 35.0 45 % 196 £5 %
3000 38.5 45 % 24015 %
3500 37.9 45 % 28145%

7.2 BAR MEASUREMENT RESULT WITH HEAD LIQUID

The [EEL Std. 1528 and CEFIEC 02200 standards state that the system validation measurements
should produce the SAR wvalues shown below (for phantom thickness of 2 mm), within the
uncertainty for the system validation. All SAR values are normalized to 1 W forward power. In
bracket, the measured SAR is given with the used input power.

Sollware OPENSAR V4
Phaniom SN 20409 SAM7]
Proba SN 1811 EPG123
Liguid Head Liguid Values: eps’ @ 42,1 sigia @ 089
Distance between dipole cenier and liquid 1500 vy
Arca scan resolution dx=8nmdy=8mm
Fage: 7/1T
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Zoon Scan Resolulion dx=Bnmdy=8m/d=5mm
Frogquency 750 MHz
Inpul power 20 dBm
Liquid Temperaiure 2E
Lab Tomperalure S
Lab Humidity 45 %,
F"’:q“:z"c"’ 1 g SAR (W/kg/W) 10 g SAR (W/kg/W)
reguired measured reguired measured
300 2.85 1.54
450 4.58 .06
750 345 B.38 (0.84} 5.55 5.53 [0.55}
B35 8.56 6.22
500 10.9 6.5%
1450 29 16
1500 30.5 16.8
1640 34.2 18.4
1750 36.4 158.3
1800 38.4 20.1
1500 39.7 20.5
1950 4n.5 20.9
2000 411 21.1
2100 43.6 21.5
23on 48.7 233
2450 52.4 24
2800 55.3 24.8
3000 63.8 5.7
3500 67.1 25

A Viusdetion gl et
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7.3 BODY LIQUID MEASURLEMLENT

Fre;u:zncy Relative permittivity (g,') Conductivity (o) 5/m
reguired measured reguired measured
150 61.5 +5 % DLB0 £5 %
300 58.2 +5 % 0.92 £5 %
450 56.7 5 % D.94 £5 %
750 55.5 £5 % PASS D.96 £5 % PASS
835 55.2 £5 % D.97 £5 %
900 55.0 £5 % 10545 %
013 55.0 5 % 1.06 £5 %
1450 54.0 15 % 13045 %
1610 53.8 £5 % 140 £5 %
1800 53.3 #5 % 15245%
1900 53.3 45 % 15245%
2000 53.3 45 % 1.52 £5 %
2100 53.2 £5 % 1.62 45 %
2450 52.7 15 % 1.55 £5 %
2600 5.5 5 % 2165 %
3000 52.0 #5 % 27345 4%
3500 51.3 45 % 33145 %
5200 49,0 £10 % 5.30 £10 %
5300 489 £10 % 5.42 £10%
3400 48,7 £10 % 5.53 £10%
5500 48.6 +10 % 5.65 £10 %
3600 48.5 +10 % 5.77 £10 %
3800 A8.2 #10% .00 £10 %

74 SAR MEASUREMENT RESULT WITH BODY LIQUID

Sollwarc

(OPENSAR V4

Phantom

SN 20409 SAMT]

Probe

SN 18/11 EPGI32

Liquid

Body Liguid Values: ops’: 56.6 sigia : (.99

Distance between dipole eenter and liguid

150 i

Arca scan resolulion

dx=8rm/dv=8mm

Zoon Scan Resolulion

dx=rm/dy=8m/d=51nm

Frequency 750 MHz
Ipul power 20 dBm
Liquid Temperalure 0
Lab Temperaturs ke
Lab Humidity 45 %
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F
'e:::z"c" 1 g SAR (W/kg/W) 10 g SAR [W/kg/W)
measurad measurad
750 877 [D.B8} 5.78 [0.58}
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8 LISTOF EQUIPMENT

Equipment Summary Sheet

E quipment Manufacturer / Identification No Current Next Calibration
Description Model ‘| Calibration Date Date
SAM Phantom Satimo SN-20/09-GAM7 1 [/alidated. Nocal - IVelidated. - No - cal
required. required.
: alidated. No cal alidated. No call
COMOSAR Test Bench Yersion 3 NA required. required.
Network Analyzer Rh"deg‘vi“hwarz SN100132 0242021 0212024
Calipers Carrera CALIPER-01 1212018 1212021
Reference Prohe Satimo EPG122 SN 18/11 10/2021 10/2022
Multimeter Keithley 2000 1188656 122018 1242021
Signal Generator Agilent E4438C MY48070581 1242018 1242021
Amplifier Asthercomm SN 046 Characterized pri_or to| Characterized pri_or to
test. No cal required. |test. No cal required.
Power Meter HP E4418A US382614498 1242018 1242021
Power Sensor HF ECP-E26A US37181460 12/2018 122021
gy Characterized prior to|Characterized prior to
Directional Coupler Narda 4216-20 013886 test. Nocal required. |test. No cal required.
Temperature and P
Humidity Sensor Control Company 11-661-8 a8/2021 812024
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1 INTRODUCTION

This document contains a summary of the requirements sct forth by the IEEL 1528, QLT 65 Bullctin

C and CEFIEC 62209 standards for reference dipoles used tor SAR measurement systemn validations

and the measurements that were performed to verify that the product complics with the fore

mentioned standards.

2 DEVICE UNDER TEST

Device Under Test

Device Type

COMOSAR 835 MHz REFERENCLE DIPCQHLL

Manutacturer Satimo

Model SID835

Serial Number SN 07:14 DIP 0835303
Product Condition (new / used) New

A vearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

31 GENERAL INFORMATICON

Satimo’s COMOSAR Validation Dipoles arc built in accordance to the [EELE 1528, OUT 65 Bullctin
C and CEFIEC 62209 standards. The product is designed for use with the COMOSAR test bench

only.

Figure 1 — Satimo COMOSAR Validation Dipole
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4 MEASUREMENT METHOD
The IEELE 1528, OLET 65 Bulletin C and CELIEC 62200 standards provide requirements for

reference dipoles used for system validation measurcments.

The following measurements were

performed to verity that the product complics with the fore mentioned standards.

4.1

RETURN LOSS REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a return loss of -20
dB or better.  The return loss measurement shall be performed against a liquid filled flat phantom,
with the phantom constucted as outlined in the fore mentioned standards.

4.2

MECHANICAL REQUIREMENTS

The IEELE Std. 15328 and CLEFIEC 62200 standards speeify the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness

dependent.

The COMOSAR tcst bench cmploys a 2 mm phantom shell thickness therefore the

dipoles sold for use with the COMOSAR test beneh comply with the requirements sct forth for a 2

mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncertaintics listed below represent an expanded uncertainty expressed at approximately the 93%,
confidence level using a coverage factor of k=2, traceable to the Internationally Aceepted Guides to

Measurcment Uncertainty.

5.1 RETURN LOSS

The following uncertaintics apply to the return loss measurcment:

Frequency band

Expanded Uncertainty on Return Loss

400-60000Hz

0.1 dB

52

DIMENSION MEASUREMENT

The following uncertaintics apply to the dimension measurements:

Length (mm)

Expanded Uncertainty on Length

3-300

0.05 mm

5.3

VALIDATION MEASURLEMENT

The guidelines outlined in the [ELFE 15328, OUT 65 Bulletin C, CENELEC EN50361 and CEFIEC

for wvalidation

62209 standards were followed to  gencratc the measurcment uncertainty
measurcments.
Secan Yolume Expanded Uncertainty
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6  CALIBRATION MEASUREMENT RESULTS

6.1 RLETURN LOSS AND IMPLEDANCL

S11, dB

-4 .-

760 780 800

Frequency, MHz

820 840 860 880 900

920 935

Frequency (MHz)

Return Loss (d3)

Requirement (dB)

Impedance

835 -24.49 -20 5490+28jQ
6.2 MECHANICAL DIMENSIONS
Fraguency MHz L mm h mm d mm
regquired measured reguired measured regquired measured
3non 4200 £1 %. 250.0 £1 %. 6.35 +1 %.
450 2590.0 £1 %. 166.7 £1 %. 6.35 +1 %.
750 176.0 £1 %. 100.0 +1 %. 6.35 +1 %.
835 161.0 +1 %. PASS 89.8 £1 %. PASS 3.6+1 %, PASS
500 143.0 £1 %. B3.3 1 %. 3.6 t1 %
1450 89.1 £1 %. 51.7 £1 %. 3.6 t1 %,
1500 B0.5 £1 %. 50.0 +1 %. 3.6 t1 %,
1640 79.0 £1 %. 45.7 £1 %. 3.6 t1 %,
1750 75.2 £1 %. 42.5 £1 %. 3.6 t1 %,
1800 2.0 £1 %. 41.7 £1 %. 3.6 t1 %,
1800 B8.0 £1 %. 39,5 +1 %. 3.6 +1 %,
1950 B6.3 £1 %. 38.5 +1 %. 3.6 +1 %,
2000 B4.5 £1 %. 375 £1 %, 3.6 +1 %,
2100 61.0 £1 %. 35.7 +1 %, 3.6 +1 %,
2300 55.5 1 %. 32.6 1%, 3.6 +1 %,
2450 51.5 £1 %. 30.4 +1 %, 3.6 +1 %,
2600 A8.5 +1 %, 28.8 +1 %. 3.6 +1 %,
3000 41,5 +1 %, 25.0 +1 %, 3.6 +1 %,
3500 37.0+1 %. 26.4 +1 %, 3.6 +1 %,
3700 34.7+1 %. 26.4 +1 %, 3.6 +1 %,
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7  VALIDATION MEASUREMENT

The [ELLE Std. 1528, OLT 65 Bulletin C and CLEFIEC 62209 standards state that the system
validation measurcments must be performed using a reference dipole mecting the fore mentioned
return loss and mechanical dimension requirements. The validation mecasurement must be performed
against a liquid filled tlat phantom, with the phantom constructed as outlined in the forc mentioned
standards.  Per the standards, the dipole shall be positioned below the bottom of the phantom, with
the dipole length centered and parallel to the longest dimension of the flat phantom, with the top
surface of the dipole at the described distance from the bottom surface of the phantom.

7.1 HEAD LIQUID MEASUREMENT

Fre:qu:zncv Relative permittivity (') Conductivity (o) 5/m
reguirad measurad reguired measurad
300 45.3 5 % D.87 £5 %
450 43,55 % D.87 £5 %
750 41.5 +5 % D.89 15 %
335 41,5 +5 % PASS 0.90 £5 % PASS
500 41,515 % 0.97 £5 %
1450 A0.5 5 % 12045 %
1500 A0.4 £5 % 12345 %
1640 A0.2 15 % 13145 %
1750 40,15 % 1375 %
1800 40,0 +5 % 14045 %
100 40,0 5 % 140 £5 %
1950 40,0 £5 % 14045 %
2000 AD.D £5 % 140 £5 %
2100 33845 % 149 £5 %
2300 33,545 % 167 £5%
2450 35,245 % 180 £5 %
2800 33.045 % 1.96 £5 %
3000 38.545 % 24045 %
3500 37,5945 % 291 5%

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IECE Std. 1528 and CEFIEC 62209 standards state that the system validation measurcments
should produce the SAR wvalucs shown below (for phantom thickness of 2 mm), within the
uncertainty for the system validation.  All SAR valucs arc normalized to 1 W forward power. In
bracket, the measured SAR is given with the used input power.

Sollwarc OPENSAR V4
Phantom 8N 20:09 SAMT]
Probe 8N 18/11 EPGI22
Ligquid Head Liguid Values: eps’: 42.3 sigmia : 0L.92
Distance between dipole eenter and liguid 15.0
Arca scan resolulion dx=Brm:dy=8mm
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Zoon Scan Resolulion dx=Hnm/dy=8m'de=5mm
Fregquency 835 MHx
Inpul power 20 dBm
Liguid Temperalure 20
Lab Temperature 212g
Lab Humidiiy 45 %
F"’:q“:z"“‘" 1 g SAR [W/kg/W) 10 g SAR [W/kg/W)
reguired measured reguired measured
300 2.85 1.54
450 4.58 3.086
750 8.49 5.55
335 5,56 5.60 (0.96} B.22 B.20(D.62}
500 10.9 6.99
1450 29 16
1500 30.5 16.8
1640 34.2 18.4
1750 36.4 158.3
1800 38.4 2001
1800 38.7 20.5
1850 40.5 20.5
2000 41.1 21.1
2100 43.6 21.5
2300 48.7 233
2450 52.4 24
2800 55.3 24.8
3000 63.8 25.7
3500 67.1 25

-.4-\:
|
il \
sy
+
ES \"\
=08 o
3 N
06 =
04 ™
é —
[t
n'\.l -‘h"!-\. 1 i
002 4 G B 1012141618202 242%20 3

Fage: 811

Thiz document shall not be reproduced, except in full or in part, without the writien agproval of 54 TIMO,
The information contained herein is to be used only for the purpose for which it iz submitied and is not to
be released in whole oF part without weitten approval o f SATIMCE.

E?&%“E Shenzhen LCS Compliance Testing Laboratory Ltd.
)

Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,
AR

el

518000, China
Tel: +(86) 0755-82591330 | E-mail: webmaster@lcs-cert.com | Web: www.lcs-cert.com
Scan code to check authenticity

IE]
REEE


mailto:webmaster@lcs-cert.com

Page 117 of 166

FCC ID: 2A9KF-DL4S-TC

SAR REFERENCE DIFOLE CALIBRATION RETORT

SATIMO

Report No.: LCSA041123107EB

Rol: ACRZBT 4 14 8ATL. A

7.3 BODY LIQUID MEASURLMENT

Fre;u:zncv Relative permittivity (g, Conductivity (o) $/m
reguired measurad reguired measurad
150 61.5 5 % AN 5 %
300 58.2 +5 % 092 +5 %
430 56.7 +5 % D.94 +5 %
750 55.5 5 % D96 5 %
835 55.2 5 % PASS D.97 15 % PASS
900 55.0 £5 % 105 +5 %
015 55.0 45 % 1.06 +5 %
1450 54.0 15 % 130 45 %
1610 538 £5 % 140 45 %
1800 53.3 #5 % 152 45%
1900 53345 % 152 45%
2000 53.3 45 % 152 5 %
2100 53.2 45 % 1.62 5 %
2450 52.7 £5 % 195 +5 %
2600 52.5 #5 5% 216 +5 %
3000 52.0 #5 % 273455
3500 51.3 5 % 33145 %
5200 49,0 £10 % 5.30 £10 %
5300 48.9 £10 % 5.42 £10%
53400 48.7 +10 % 5.53 £10 %
5500 48.6 10 % 5.65 £10 %
3600 48.5 £10 % 5.77 £10 %
5800 48,2 ¥10% 6.00 £10 %

7.4 SAR MEASUREMENT RESULT WITH BODY LIQUID

Sollwarc

(JPENSAR ¥4

Phaniom

SN 20609 SAMT]

Probe

SN 18711 EPGI22

Liquid

Body Liguid Values: ops’: 54,1 sigiia: (.97

Distance between dipole conter and liguid

150 i

Arca scan resolulion

dx=8nm/dy=Rmm

Zoon Scan Resolulion

dx=Bnm/dyv=8m/d=5mm

Frequency 835 MHx
Inpul power 20 dBm
Liquid Temperature i
Lab Temperaturs Hiiley
Lab Humidity 45 %
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F'e;":z"w 1 g SAR [W/kg/W) 10 g SAR [W/kg/W)
measurad measured
B35 9,90 (0.99} 639 (D.64}
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8 LISTOF EQUIPMENT

Equipment Summary Sheet

E.quipment Manufacturer / Identification No Current Next Calibration
Description Model | Calibration Date Date
SAM Phantom Satimo SN-20/09-5AM71 [Jalldated Nocal — Walidated. — No - cal
required. required.
; alidated. No cal alidated. No call
COMOSAR Test Bench Yersion 3 MNA required. required.
Network Analyzer Rh"de;\{i‘:hwarz SN100132 02/2021 0212024
Calipers Carrera CALIPER-01 12f2018 1242021
Reference Probe Satimo EFG122 SN 18/11 1042021 1042022
Multimeter Keithley 2000 1188656 1242018 1242021
Signal Generator Agilent E4438C MY48070581 122018 1242021
Amplifier Asthercomm SN 045 Characterized pri_or to|Characterized pripr to
test. No cal required. |test. No cal required.
Power Meter HP E4418A US38261498 1242018 12/2021
Power Sensor HP ECP-E26A US37181480 122018 1242021
o Characterized prior to| Characterized prior to
Directional Coupler Narda 4216-20 01388 test. Nocal required. |test. No cal required.
Temperature and RR1L
Humidity Sensor Control Company 11-661-8 82021 842024
Page: TIrH]

This docwment shall not be reprodfuced, except in full or in part, withowt the weitien approval ¢ FSATIMO.
The information contained herein is o be used only for the purpose for which it s submitied and (s not to
be released in whole or part without writien agproval e f 54 TIVC,

R

518000, China

Shenzhen LCS Compliance Testing Laboratory Ltd.
Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,

Tel: +(86) 0755-82591330 | E-mail: webmaster@lcs-cert.com | Web: www.lcs-cert.com
Scan code to check authenticity


mailto:webmaster@lcs-cert.com

S
E Page 120 of 166 FCC ID: 2A9KF-DL4S-TC Report No.: LCSA041123107EB

5.3SID1800 Dipole Calibration Certificate

SATIMO

The microwave vision company

SAR Reference Dipole Calibration Report

Rel: ACR.287.6.14. SATU.A
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FREQUENCY: 1800 MHZ
SERIAL NO.: SN 07/14 DIP 1G800-301

Calibrated at SATIMO US
2105 Barrett Park Dr. - Kennesaw, GA 30144

ACCREDITED

09/29/2021

Summary:

This docurment presents the miethod and results rony an acerediled SAR relerence dipole ealibration
perlormed in SATIMO USA using the COMOSAR test beneh. All calibration resulis arc traccable
Lo national metrology institlulions.
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Customer Name
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Distribution : Compliance Testing
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FPage: 2417

Thiz document shall not be reproduced, except in full or in part, without the weitten approval ef SATIMCL
The informarion coniained herein s to be used only for the purpose for which it is submitied and iz not to
be released in whole or part without written approval ef 54 TICL

E?%“E Shenzhen LCS Compliance Testing Laboratory Ltd.
)

1 Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,
I35 | 518000, China
Tel: +(86) 0755-82591330 | E-mail: webmaster@lcs-cert.com | Web: www.lcs-cert.com
ﬁ Scan code to check authenticity


mailto:webmaster@lcs-cert.com

Page 122 of 166 FCC ID: 2A9KF-DL4S-TC

Report No.: LCSA041123107EB

SAR REFERENCE DIPOLE CALIBRATION REPORT Rell ACR.ZE7.0. 14 8ATL. A

SATIMO

gy

Ln

s}

TABLE OF CONTENTS

[ntroduction... T

Dcvice Under Test... SR,

Product Description . eereemnenenenn

3.1 General Information

Measurcment Method ... AT

4.1 Return Loss Requirements

4.2 Mecchanical Requirements

Measurerment Uncertainty L

. Return Loss

Lh

Dimension Measurcment

LA
[

5.3 Validation Measurcment

Calibration Mcasurement Results......... eemaeaeeaaaas

6.1 Return Loss and Impedance

6.2 Mechanical Dimensions

Validation mcasurcment .. S

7.1 Head Liquid Measurement

7.2 SAR Necasurcment Result With Head Liquid

7.3 Body Liquid Mcasurement

74 SAR Mecasurement Result With Body Liquid

List of Fquipment ... T

Page: 3117

This docwment shall not be reproduced. except in full or in part, without the weitien approval ef SATIMC.
The information contained herein is 1o be used only for the purpose for which it is submitied and iz not to
be released in whole or part without weitten approval ef 54TV,

Ln

Ln

L] Ln

il

9
9

Shenzhen LCS Compliance Testing Laboratory Ltd.

Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,

518000, China
Tel: +(86) 0755-82591330 | E-mail: webmaster@lcs-cert.com | Web: www.lcs-cert.com
Scan code to check authenticity


mailto:webmaster@lcs-cert.com

Page 123 of 166 FCC ID: 2A9KF-DL4S-TC Report No.: LCSA041123107EB
SAR REFERENCE DIPOLE CALIBRATION REPORT Rull ACR.ZEZ.6.[4.8ATLL A
SATIMO
1 INTRODUCTION

This document contains a summary of the requirements sct torth by the IEEL 1528, OLT 65 Bullctin

C and CEIFIEC 62209 standards for reference dipoles used for SAR measurcment system validations

and thc mcasurcments that were performed to werify that the product complics with the fore

mentioned standards.

2 DEYICE UNDER TEST

Device Under Test

Device Type

COMOSAR 1800 MHz REFERENCLE DIPOLLE

danutacturer Satimo

Modcl SID1800

Scrial Number SN 0714 DIP 1G800-301
Product Condition (new / used) New

A vearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

31 GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles arc built in accordance to the [ELFL 1528, QLT 65 Bullctin
C and CEFIEC 62209 standards. The product is designed for use with the COMOSAR test bench

only.

Figure 1 — Satimo COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

The [ELLE 1328, QUT 65 Bulletin C and CLEFIEC 62209 standards provide rcquircments for
reference dipoles used for systermn validation measurements.  The following measurements were
performed to verify that the product complics with the fore mentioned standards.

4.1  RETURN LOSS REQUIREMENTS

The dipolc uscd for SAR system validation measurcments and checks must have a return loss of -20
dB or better.  The return loss measurement shall be performed against a liquid filled flat phantom,
with the phantom constueted as outlined in the fore mentioned standards.

4.2 MLECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CEFIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent. The COMOSAR test beneh cmploys a 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test beneh comply with the requirements sct forth for a 2
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncertaintics listed below represent an expanded uncertainty expressed at approximately the 95%,
confidence level using a coverage tfactor of k=2, traceable to the Internationally Aceepted Guides to
Mcasurcment Uncertainty.

5.1  RETURN LOSS

The following uncertaintics apply to the return loss measurcment:

Frequency band Expanded Uncertainty on Return Loss

400-6000MHz 0.1 dB

5.2 DIMENSION MEASUREMENT

The following uncertaintics apply to the dimcension measurcments:

Length (mm) Expanded Uncertainty on Length
3-300 0.05 mm

53 VALIDATION MEASUREMENT

The guidelines outlined in the [EEE 1528, QLT 65 Bulletin C, CENELEC EN350361 and CEFIEC
62209 standards were followed to  gencrate the measurement uncertainty  for wvalidation
MCASUICMENts.

Sean Yolume Expanded Uncertainty
1g 20.3 %
10g 2001 %
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