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1. Summary of Maximum SAR Value

Highast SAR-1g.
Mode. ‘Body
Made Lk
Wika)
RFID rn

Note:
1. The SAR criteria [Head & Body: SAR-1g 1.6 Wikg, and Extremity: SAR-10g 4.0 Wikg) for general population
{ uncontrofled exposure is specified in FCC 47 CFR part 2 (2.1093) and ANSIIEEE C85.1-1982.
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2. Description of Equipment Under Test

|EUT Type RFID Modute St
[Fccip PZWDWULDT?
|Brand Name_ |DENSD
IModel Name™ owuLo?
E}"Tﬁ“e%w Bands ooz 75 = 92725
pllnicl'dnii.‘ﬂatinn'i:ﬁ e ASE

ulni?{‘mﬁm mna"l.lp pumin[ﬁt&ﬂ P,h'.'ier : Please refor to seciion 4 6.1 of this repont

: ﬁteﬁnﬂ'ﬁme*_ eI = |Patch Antenna
|[EUTStage: — lidentical Prototype
Note:

1. The EUT is authorized for use in specmr_‘. End- pmduci Flease refer to below for more detaiis

RF Tag Ha|n|:|3,|I Scanner

SPl-QLI Bi

‘2, The above EUT information is declared by manufacturer and for more detailed features description please
refers to the manufacturer's specifications or User's Manual.

List of Accessory:
Brand Name DENSD
Batte Model Name BT-5P1L
atieny Power Rating 3 85Vdc, 5800mAh -
Type Li-ian
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3. SAR Measurement System

3.1Definition of Specific Absorption Rate (SAR)

SAR is related to the rate at which energy is absorbed per unit mass in an object exposed to a radio field, The SAR
distribulion in'a biclogical body js complicated and is usually caried out by experimental techniguss or numericat
modeling. The standard recommends limits for two tiers of groups, occupstionalfcontrolled and general
populationfuncontrolled, based on a person's awareness and ability to exercise control over his or her exposure. In
general, occupationalicontrolled exposure limits are higher than the limits for general population/uncontrolled,

The SAR definition is the fime derivative (rate) of the incremental energy (dW) absorbed by (dissipated in) an
incremental mass (dm) contained in a volume element (dv) of a given density (p). The equation description is as
below:
_ddWy  d AW

AR = i (Gm) = @ (paw)

SAK is expressed in units of Watts per kilogram (Wikg)
SAR measurement can be related lo the electrical field in the tissue by
alE?
SAR=——

Where: o s the conductivity of the tissue, p is the mass density of the tissue and E is the RMS electrical field strength.

3.2SPEAG DASY52 System

DASY52 system consists of high precision robot, probe alignment sensor, phantom, Tobol contraller, cantrolled
measurement server and near-field probe. The robot includes six axes that can move to the precision position of the
DASYS2 software defined. The DASYS2 software can define the area that js detected by the probe. The robal is
connected to controlled box. Controlled measurement server is connacted to the controlled robot box. The DAE
includes amplifier, signal multiplexing, AD converter, offset measurement and surface detection. It is connected to
ihe Electro-optical coupler (ECO). The ECO performs the conversion form the optical into digital electric signal ofthe
DAE and transfers data to the PC.

Repont Fomat Version 5:0.0 Page Mo, | Bof 26
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Fig-3.1 SPEAG DASY52 System Setup
3.21 Raobot

The DASY52 systems use the high precision robots from Staubli SA (France). For the B-axis controller system, the
robot contraller version of ©S8¢ from Staubll is used. The Staubli robet senes have many features that are important

for our application;
« High precision (repeatability =0.035 mm)
+ High reliability (Industrial design)
« Jerk-frea straight movements
. Low ELF interference (the closed meatallic construction shields against moter control fields)

Fig-3.2 SPEAG DASYS2 System
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3.2.2 Prohes

The SAR measurement is conducled with he dosimelric probe. The probe is specially designed and calibrated for
use in liquid with high permittivity The dosimetric prebe has special calibration in liguid at different frequency

Dynamic Range

10 pWig to 100 mWig
Linearity: + 0.2 dB {noise: typically < 1 yWig)

Owerall length: 337 mm (Tip: 20 mm)

Madal EX3DV4

LR el Symmetncal design with triangular core. Built-in shislding against

Construction slatic chargss. PEEK enclosure matenal (resistant to organic

i ! solvents, g, OGBE)

SRR 10 MHz to 6 GHz

e B A Linearity: = 0.2 dB

ol b i + 0.3 dB in H5L {rotation around probe axis) /
_DI!'&B’QH[_V + 0.5 dB in tissue material (rotation nomal to probe axis) 4

Dimensions: Tip diameter: 2.5 mm (Body: 12 mm)
D Typical disiance from probe tip fo dipole centers: 1 mm
‘Modal ES30DV3
W i Symmetrcal design with triangular core. Interleaved sensors.
Construction Buili-in shielding against static charges. PEEK enclosure matenal
p Sl (resistant fo organic solvents, e.g., DGBE)
L 10 MHz 10 4 GHz
0 G Lineariy: = 0.2 dB
Direc ﬁ‘“‘i_ti" + 0.2 dB in HEL (rotation around probe axis)

+ 0.3 dB in tissue material (rotation normal to probe. axis)

Dynamic Range

5 pWvig to 100 mWig
Lineanty: + 0.2 dB

Overall length: 337 mim (Tip: 20 mim)

:Dii’nén’aidna Tip diamester 3.2 mm (Body: 12 mim)
ey N Distance from probe fip to dipole centers: 2.0 mm
‘Madel ETIDVG | I
Symmetrical design with tdangular core Builtin optical fiber for
biei) | i et zurface detection system
«Constuciion. Built-in shizlding against static chargss. PEEK enclosure matenial
4 (resistant to organic sglvents, 8.9, DGBE) 1]
Freguency 10 MHz to 2.3 GHz; Linearity: + 0.2 dB ——|
R + 0.7 dB in TSL {rofation arcund probe axis)
cDiregtivity + (1.4 dB in TSL {rofation normal o probe axis) [
Dynamic Range 5 uWig to 100 mWig; Linearity +0.2 dB -
I Overall length: 337 mm (Tip: 16 mm)
Dimensions Tip diameter: 6.8 mm (Body: 12 mm)
L Diztance from probe lip fo dipole centers; 27 mm
3.2.3 Data Acquisition Electronics (DAE)
Model DAE3, DAE4
Signal amplifier, mulliplexer, A/D converter and contral logic.
e N s Serial optical link for communication with DASY embedded =
Gansfruction systern (fully remote controlled). Two step probe touch detecior ;
for mechanical surface defection and emergency robot stop. e
| Measurament - 100 1o +300 mv (16 bit resolution and two range settings. amy, g
‘Range’ 400mV] =“=
,'ﬁ;;’:;ﬁ“f . < SV (with aulo zero)
Input Bias Current | =50 fA
Dimensiois 60 x B0 x 68 rmm
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3.24 Phantoms

‘Maodel

Twin SAM

The shell corresponds to the specifications of the Specific
Anthropomorphic Manneguin (SAM) phantom defined: in IEEE
1528 and IEC 62203-1. It enables the dosimetnc evatuation of left
and right hand phone usage as well as body mounted usages at

-ﬂnﬂ_&h‘gﬂﬁﬂﬂh ? the flat phantom region. A cover prevents evaporation of the liguid.
Reference markings on the phantorn allow the complete setlup of
all predefined phaniom positions and measurement grids by

] i teaching three points with the robol.

Material Vinylester. glass fiber reinforced (VE-GF)

Shell Thickness- | 2 + 0.2 mm (6 + 0.2 mm at ear point)

T LA | Length: 1000 mm

Dimensions Width: 500 mm

Height: adiustable fest

Filling Volume

approx, 25 liters

Model

ELI

‘Construction

Phantom for compliance testing of handheld and body-mounted
wireless devices in fhe frequency rangs of 30 MHz to & GHz. ELI
is fully compatible with the IEC §2209-2 standard and all known
tissue simulating liguids. ELI has heern optimized regarding s
performance and tan be integrated into our stendard phantom
tables. A cover prevents evaporation of the ligu, Reference
markings on the phantom allow installation of the complets sstup,
including all predefined phantom positions and measurement
grids, by teaching three points. The phantom i3 compatible with
all SPEAG dosimetric probes-and dipoles.

Material

Vinylester, glass fibar reinforced (VE-GF}

‘Shell Thickness:

2.0°% 0.2 mm (bottom plate)

Dimensions

Major axis: 600 mm
Minor axis: 400 mm

'-EiIIII'i"E-"q'.’OII.'I'Iﬁé*

approx. 30 liters
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3.25 Device Holder

Maodel

Mounting Device

Construction

In combination with the Twin SAM Phantom or ELI4, the Mounting
Device enables the rotation of the mounted fransmittar device In
spherical coordinates. Rolation point is the ear opening peoint
Tranzmitter devices can be easily and accurately positionad
apcording to IEC, IEEE, FOC or other specifications. The device
hoider can be locked for positioning at different phantom sections
{left head, right head, fatl,

Material

POM

Model

Laptop Extensions Kit

Construction

Simple but effeciive and easy-fo-use extension for Mounting
[Device that faciltates the testing of |larger devices according 1o
|EC 62209-2 (e.g., laptops, cameras, €1¢.). 1L is lightweight and fits
easily on the upper parl of the Mounting Device in place of the
phone posifioners,

Material

FOM, Acrylic glass, Foam

3.2.6 System Validation Dipoles

‘Madel D-Senal
Symmetrical dipale with /4 Balun. Enables measurement of feed
‘Construction- point impedance with NWA. Matched for use near fiat phantoms
S filled with tissue simulating solutions.
‘Freguancy. 750 MHz to 5800 MHz
Return Loss > 20 dB
‘Power Capability. | = 100W (f < 1GHz), = 40'W (= 1GHz]

Report Fonnal Version 5.0.0
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3.2.7 Tissue Simulating Liguids

Far SAR measurement of the field distribution inside the phantom, the phanterm must be filled with homogensous
tissue simulating liquid to a depth of at l=ast 15 cm, For head SAR testing. the liquid height from the ear reference
point (ERP) of the phantom to the liquid top surfacs is larger than 15 cm. For body SAR testing, the liquid height from
the center of the flat phantom to the liquid top surface is larger than 15 cm. The nominal dielectric values of the tissue
simulating liquids in the phantom and the tolerance of 5% are listed in Table-3.1.

Photo of Liquid Height for Head Position Photo of Liquid Height for Body Position

The dislectric properties of the head tissue simulating liquids are defined in IEEE 1528, and KDB 885664 D01
Appendix A. For the body tissue simulating fiquids, the dielectric properties are defined in KDB 865664 D01 Appendix
A The dieleciric properties of the tissue simulating liquids were verified prior to the SAR evaluation using a dielectric
assessment kit and a natwork analyzer,

Repoi Format Version 5.0.0 Page Mo. 11 of 26
Repor Mo, @ SATB1226C13A Issued Date Feb. 23,2019
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Table-3.1 Targets of Tissue Simulating Liquid
Frequency ~_ Target - Rangsof - Target Range of
~ {MHz) Permittivity 5% 'uaﬁuu’r‘s‘;%m:. _35%
For Head
750 419 0.8~ 440 0.59 0.85-0.83
ERE] 415 354~ 436 0.a0 0,86 - 0,95
500 415 354 ~ 436 0.87 092 - 1.07
1450 405 3B5~425 1.20 114 ~176
1640 403 383~ 423 128 1.23 ~ 1.35
1750 401 381~ 421 137 1.30 ~ 1.44
1800 400 38.0-420 1.40 1.33 ~ 1.47
1960 40.0 3BO~420 1.40 1.33 — 1.47
2000 40.0 38.0~420 1.40 1.33~ 1.47
2300 305 3765-415 1.67 150~ 1,75
2450 392 37.2~412 1.80 171~ 189
2E00 390 371 ~410 1.6 1.86 ~2.06
3500 37.0 36.0 ~ 398 2.91 276~ 3.08
5200 360 347 ~378 4 55 4.43~4.89
5300 350 40~ 377 475 452 ~5.00
5500 356 33.8~374 4.9 471 ~5621
5600 355 337 ~37.3 5.07 482~-532
5800 353 335~ 371 527 501 ~5.53
For Body
750 555 527 ~ 583 0.96 0.81~1.01
B35 — 552 524 - 580 0.97 a2~ 1.02
200 55.0 523-5748 1.05 1.00~1.10
1450 54.0 51 3~567 1.30 124 ~137
1640 53.8 51.1 ~56.5 1.40 133~ 1.47
1750 53.4 50.7 ~ 56.1 148 142~ 156
1800 53.3 50.6 ~ 56.0 152 1.44 = 1.60
1900 533 50.6 ~ 56.0 1.52 144 ~1.60
2000 533 506 ~ 56.0 1.52 1.44 —1.80
2300 529 503~ 555 181 172 ~1.50
2450 527 501 ~ 553 .95 185~ 2.05
2600 5725 459 ~551 216 206 ~2.27
3500 513 487 ~53.8 331 314 ~3.4B
£200 480 ABB~ 515 5,30 E04 - 5.57
5300 459 465 =513 542 515560
5500 4.6 462 =510 5.65 537 -553
| 8GO0 A48.5 461 - 608 577 548 - 6.06
SB00 48 7 456 ~ H0.6 .00 570~ 6.20
Repor Format Version 5.0.0 Page Mo 12of2E
Reporl No. | SA1812260C1348 lzsued Dete - Feho 23, 2008
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The following table gives the recipes for tissue simulating liguids.

Table-3.2 Recipes of Tissue Simulating Liquid

oy Diethylene:
Bactericide | DGBE | HEC [ NGl | Sucrese | (OO0 | water | pbeol
- : ' = hexytether:
02 - 0.2 15 560 5 a2 .1 r
0.7 = 02 1.5 57.0 X 411 N
0.7 = 02 14 5&.0 = 402 z
- 433 = 0.6 - = 561 z
- 45.8 - 0.5 - = 537 w
- A7 0 - 0.4 - - 526 .
- 44.5 - 0.3 - = 55.2 -
- A44.5 - 0.2 = ‘ 553
= 44.5 - 0.1 a 5 AR 4 .
= 442 - 01 - - 55.0 =
= 450 - 01 - a 543 E
- 451 - 01 - - 54.8 -
- 80 - 0.2 - 20.0 71.5 -
= - 4 ¥ - 172 65.5 ¥
02 - 0.2 0.8 488 - 50.0 -
0.2 - 0.2 09 48.5 - 50.2 -
02 - 02 08 482 - 50.5 -
= 340 - 03 - - _Bh.7 -
- 32.5 . 0.3 - - 67.2 -
- 310 - 0.2 - - GE.8 -
- 28.5 - 0.4 + - 0.1 =
- 285 - Q3 - = 702 -
: 30.0 : 0z - = 695 =
- - 3k - 0.1 . : 68.9 -
- 314 - 01 - - 68.5 =
- 318 - 01 - - 681 -
- 288 - 01 - - 711 -
- - - - - 10.7 TB.E 10,7
Report Format Version 5.0.0 Page No 13 of 26
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J.3SAR System Verification

The system check verifies that the system operates within its specifications. It is performed daily or before every SAR
measurement. The system check uses normal SAR measurements in the flat section of the phantom with 2 matched
dipole at a specified distance. The system verification setup is shown as below.

Fig-3.3 System Verification Setup

The validation dipole is placed beneath the fiat phantom with the specific spacer in place. The distance spacer is
touch the phantom surface with & light pressure at the reference marking and be oriented parallal to the long side of
the phantom. The spectrum analyzer measures the forward power at the location of the system check dipole
connector. The signal generator is adjusted for the desired forward power (250 mW is used for 700 MHz to 3 GHz,
100 mW is used for 3.5 GHz to 6 GHz) at the dipole connectar and the power meter is read at that level. After
connecting the cable to the dipole, the signal generator is readjusted for the same reading al power meter,

After system check testing, the SAR result will be normalized to 1W forward input power and compared with the
reference SAR value derived from validation dipole certificate report. The deviation of system check should be within
10 %

Repart Format Varsion 5.0.0 Page Mo, : 14 ol 26
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3.45AR Measurement Procedure

According to the SAR test standard, the recommended procaedure for assessing the peak spatial-average SAR value
consists of the following steps:

{a) Power reference measurement

{b) Area scan

{c) Zoom scan

(d) Power drifi measurement

The SAR measurement procedures for each of fest conditions are as follows:
{8) Make EUT to transmit maximum output power

(b Measure conducted output power through RF cable

{c} Place the EUT in the specific position of phantom

{d) Perform SAR testing steps on the DASBY system

(e} Record the SAR value

341 Area & Zoom Scan Procedure

First Area Scan is used (o locate the approximate location(s) of the local peak SAR value(s). The maasurement grid
within an Area Scan is defined by the grid extent, grid step size and grid offsel. Next, in order to determine the EM
fizld distribution in a three-dimensional spatial extension, Zoom Scan |s required: The Zoom Scan is performed
around the highest E-field value to determine the averaged SAR-distribution over 10 g. According to KDB 865664
D01, the resolution for Area and Zoom scan |s specified in the table below.

items <= 2.GHz 23 GHz 34 GHz 4-5GHz 56 GHz.
Ares Scan 2= 15.mm == 12 mm == 12 mim == 10mm == 10 mm
(A, Ay
Zoom Scan = . ok <=4 mm == 4 mm
EA: Ay) <=8 mm 5 mim .
Zunmzﬁmn == & mm == & mm <= A& mm == 3 mm <=2 mim
Zoom Scan »= 3 mm == 30 mm sz 28 mm >=25mm == 22 mm
Volume :

Note;
When zoom scan is required and report SAR is <= 1.4 W/kg, the zoom scan resolution of Ax { Ay (2-3GHz: <=8 mm,

3-4GHz: <= 7 mm, 4-6GHz; <= 5 mm) may be applisd.

3.4.2 Volume Scan Procedure

The volume scan is used for assess overapping SAR distributions for antennas transmitting in different frequency
bands, It is equivalent to an oversized zoom scan used in standalone measurements. The measurement volume will
be used to enclose all the simultaneous transmitting antennas. For antennas transmitting simuitanecusly in different
frequency bands, the volume scan is measured separalely in each frequency band. In order to sum correctly to
compute the 1g aggregate SAR. the ELIT remain in the same test position for all measurements and all volume scan
use the same spatial resclution and gnid spacing. When all volume scan were completed, the software, SEMCAD
postprocessor can combine and subsequently superpose these measurement data to cateulating the multiband SAR.

Repor Fomial Version 5.0.0 Fage No ;A5 0f28
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3.4.3 Power Drift Monitoring

All SAR testing is under the EUT install full charged battery and transmit maximum output powsr. In DASY
measurement software, the power reference measurement and power drift measurement procedures are used for
monitoring the power drift of EUT during SAR test, Both these procedures measure the field at a specified reference
position before and after the SAR testing. The software will calculate the: fisld diﬁerence in dB. If the power drift more
than 5%, the SAR will be retested.

3.4.4 Spatial Peak SAR Evaluation

The procedure for spatial peak SAR evaluation has been implemented according to the test standard. It can be
conducted for 1g and 10g, as well as for user-specific massas. The DASY software includes all numerical proceduraes
necessary to evaluate the spatial peak SAR valus.

The base for the evaluation is a "cube" measurement. The measured volume must include the 19 and 10g cubes
with the highesl averaged SAR values. For that purpose, the center of the measured volume is aligned to the
interpolated peak SAR value of a previously performed area scan.

The entire evaluation of the spatial peak values Is performed within the post-processing engine (SEMCAD), The
system always gives the maximum valugs for the 1g and 10g cubes. The algorithm to find the cubs with highest
averaged SAR |s divided into the following stages:

(a) Extraction of the measured data (grid and values) from the Zoom Scan

(b) Calculation of the SAR value at every measurement point based on all stored data (A/D values and
measurement parameters)

{c) Generation of a high-resolution mesh within the measured volume

(d) Interpolation of all measured values form the measurement grid to the high-resolution arid

(&) Extrapolation of the entire 3-D field distribution to the phantom surface over the disiance from sensar to
surface

ify Calculation of the aversged SAR within masses of 1gand 10g

3.4.5 SAR Averaged Methods

In DASY, the interpolation and extrapolation are both based on the modified Quadratic Shepard's method. The
interpalation scheme combiries a leasi-square fitted function method and a weighted average method which are the
two basic types of computational interpolation and approximation.

Extrapolation routines are used to obtain SAR values between the lowest measurement points and the innar phantom
surface. The extrapolation distance |s determined by the surface detection distance and the probe sensor offsel. The
uncertainty increases with the extrapolation distance. To keep the uncertainty within 1% for the 1 g and 10 g cubas,
the extrapolation distance should not be farger than 5 mm,
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4. SAR Measurement Evaluation

4.1 EUT Configuration and Setting

<Considerations Related to UHF RFID for Setup and Testing=

In general, various vendor specific external test software and chipset based internal test modes are typically used
for SAR measurement. These chipset based test made ulilities are genarally hardware and manufacturer
dependent, and often include substantial flexibility to reconfigure or reprogram a device. A UHF RFID device must
be configured to transmit continuously at the required data rate, channel bandwidth and signal modulation, using
the highest transmission duty factor supported by the test mode tocls for SAR measurement. The test frequencies
established using lest mode must correspond to the aclual channel frequencies.

This davice has installed UHF RFID enginesring testing software which can provide confinuous ransmitting RF
signal. During UHF RFID SAR testing, this device was operated to transmit continuously at the maximum
lransmission duty with specified transmission mode, operating frequency, lowest data rate, and maximum output
power.

4.2EUT Testing Position

4.2.1

The EUT has performed SAR testing on Left Side, Right Side, and Top Side posilions. In these positions, the
separation distance between EUT and phantom (s 0 mm,

Body Exposure Conditions

4,3 Tissue Verification

The measuring results for tissue simulating liquid are shown as below.

U oo | Lguid | Measured | Measured | - Target ARrget S GonduEt Tyl | SRS
= Tissee | Freduency | romp. | Genductivity | Permitivity | Conduckivity | Permitivity. | ‘Daviation | Deyiation
Date- Type Mz {c} o) ) i) [] (%) )
Feb. 14, 2018 Body 902.75 23.4 1.047 54.822 1.055 55.000 =123 .32
Fob. 14, 20H2 Body 81475 234 1.058 54.732 1.059 55.000 009 -0.49
Feb. 14, 2018 E:.‘de 927.25 23.4 1.072 54 655 1065 4,800 .18 -0:26
Note:

The dieleciric properties of the tissue simulating liquid must be measured within 24 hours before the SAR testing and
within £5% of the target values. Liquid temperature during the SAR testing must be within £2 °C.
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4.4 System Validation

The SAR measurement system was validated according to procedures in KDB 8656684 D01, The validation status
in tabulated summary is as below.

Test Proba Ll Measumed | Weasurad | Validation for CW Validaticn for Mothlation:
T & Calibration Paint - | | Conductivity | Pammittvity, | Sensitivity | -Probe: | - Prabe! Hmﬁﬂ“ Durty Factor PAR
Lo i) Range | Linsarity | Isotopy | Type o E
Fob, 14, 201%| 36898 Body | 900 1.044 64 _B44 Pass Fass Fass WA, MiA MIS
4.5 System Verification
The measuring result for system verification is tabulated as below.
el T Hnnmdn#d
Test ek Feequency ':“E‘;"“ Moas Td tw0W | Deviation Dipols Probe- DAE -
Dt -Hhoce (Miz) e B R TG (%) SN SIN SIN
Foh, 14, 20158 Body ] 10.90 286 11.44 485 043 3898 4905
Note:

Comparing to the reference SAR value provided by SPEAG, the validation data should be within its specification of
10 %. The result indicates the system check can meet the variation criterion and the plots can be referred to Appendix
A of this report

4.6 Maximum OQutput Power

4.6.1

Maximum Target Conducted Power

The maximurm conducted average power {Unit: dBm) including tune-up tolerance |s shown as below.

‘Mode Channel Frequency (MHz) Power.
1 902 .75 28
“RFID 24 914.75 27
W 43 927.25 28
4.6.2 Measured Conducted Power Result
The measuring conducted average power (Unit: dBm) is shown as below.
‘Moda Channel Frequency (MHz) A\rnragﬁ'Fmer"=
: 1 g02.78 27 B2
RFID 24 514.75 2579
i 48 427 25 JE 76
Report Fomat Version 5.0.0 Page Mo 18 of 28
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4.7 SAR Testing Results

471 SAR Test Reduction Considerations
<KDB 447458 D01, General RF Exposure Guidance>

Testing of other required channsls within the operating mode of a frequency band s nat required when the reported

SAR for the mid-band or highest output power channel is:

(1) = 0.8 Wikg or 2.0 W/kg, for 1-g or 10-g respectively, when the transmission band is = 100 MHz

(2) =06 Wika or 1.5 Wika, for 1-g or 10-0 respectively, when the transmission band is between 100 MHz and 200
MHz

(3) =04 Wikg or 1.0 Wikag. for 1-g or 10-g respectively, when fhe transmizsion band is = 200 MHz

When SAR is not measured at the maximum power level allowed for production units, the measured SAR will be
scaled o the maximum lune-up tolerance limit to determing compliance. The scaling factor for the tune-up power is
defined ag maximum tune-up limit (mW) / measured conducted power (mW). The reported SAR would be calculated
by measured SAR x tune-up power scaling factor.

The SAR has been measured with highest transmission duty factor supported by the test mode tools for WLAN andfor
Blustooth. When the transmission duty factor could not achieve 100%, the reported SAR will be scaled to 100%
transmission duty factor to determing compliance al the maximum tune-up power. The scaling factor for the duty
factor iz defined as 100% / transmission duty cycle (%). The reported SAR would be calculated by measured SAR x
tune-up power scaling factor x duty cycle scaling factor,

4.7.2 SAR Results for Body Exposure Condition (Test Separation Distance is 0 mm]

SMic | Measired P || WMeemad | | |\ Beaiea
T e Fest- oo | el Gt | i | T | Psondnoted o | Salng || S SAR-1G | - SARAG
et | s || 2R Ch, " || Eremuency. | [Disty Cycle” | Crest Factor E e ; SARAA - | “SAR-10
o, Band Foshion. ol T | T | S T:;T!;* TW Factor o). wihal Wik}

01 |RFID | Left Sids 1 80275 | 100.00 1.0 28.0 2762 1.09 -0.09 Q778 0.85
RFID | Right Sida | 1 90275 | 100.00 1.00 28.0 2762 1.04 0.05 0.690 0.75
RFID | Top Side 1 90275 | 100.00 1.00 280 2782 1.08 -0.03 0.285 031
RFID| LeftSide | 24 | 91475 | 100.00 1.00 27.0 2574 1.32 0.01 0.504 0.67
RFID | LeftSide | 49 | 22725 | 100.00 1.00) 2B.0 26.76 1.23 12 0.639 0.85
RFID | Right Side | 24 | 214.75 | 100.00 1.00 27.0 25.74 132 008 447 0.58
RFID | Right Side | 49 | 92725 | 100.00 1.00 28.0 26.76 1.33 0.09 0.564 0,75
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4,73 SAR Measurement Variability

According to KDB 865664 D01, SAR measurement variability was assessed for each frequency band, which is
determined by the SAR probe calibration point and fissue-equivalent medium used for the device measurements.
When both head and body tissue-equivalent media are required for SAR measurements in a freguency band, the
variability measuremenl procedures should be applied {o the tissue medium with the highest measured SAR, using
the: highest measured SAR configuration for that tissue-equivalent medium: Alternatively, if the highest measured
SAR for both head and bady tissue-equivalent media are = 1,45 Wikg and the ratio of these highest SAR values, ie.,
largest divided by smallest value, is = 1.10, the highest SAR configuration for either head or body tizsue-equivalent
medium may be used to perform the repealed measuremeant, Thase additional measurements are repeated after the
completion of all measurements requinng the same head or body fissue-equivalent medium in a frequency band
The test device should be retumed to ambient conditions (normai room temperature) with the battery fully charged
before it is re-mounted on the device holder for the repeated measurement{s) to minimize any unexpected variations
in the repeated resulis.

SAR repeated measurement procedura:;

1, When the highest measured SAR is < 0,80 Wikg, repeated measurement is not required.

2. When the highesl measured SAR s == 0.80 Wika, repeat that measurement once.

3. If the ratio of largest to smallest SAR for the ariginal and first repeated measurements is = 1.20, or when the
original or repeated measurement is == 1.45 Wikg, perform a second repeated measurement.

4. If the ratio of largest to smallest SAR for the ariginal, first and second repeated measurements is = 1.20, and the
ariginal, first or second repeated measurement is == 1.5 Wikg, perform a third repeated measurement,

: . Driginat AR - L : A ]
o Tuat Messired | Rugeatad Lis: Repesied LU  Ropsatsd s
Band Posiion EARAD CBAR1g Rtk ARG fiso SAR-AY Faltle
RFID Left Side 0778 0.639 .85 A, A MiA MR
4.7.4 Simultaneous Multi-band Transmission Evaluation
Thers is no simultaneous transmission configuration in this device
Test Engineer | Willy Chang
Raparl Formal Version 5.0.0 Page Mo 20.0f 26
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5. Calibration of Test Equipment
__Equipment _Manufacturer | Model SN Cal.Date | Cal. interval
System Validation Dipale SPEAG Da00V2 043 Jun. 20, 2018 1 Year
Dosimatnc E-Field Probe SPEAG EX3DV4 3896 Jun. 26, 2018 1 Year
Data Acquisition Electronics _SPEAG DAE4 2as Jun, 26 2018 1 Year
Specinm Anglyzer R&sS FSLE 102008 _Mar. 23, 2048 1 Year
ENA Senes Network Analyzer Agilent ES0710 MY45214281 | Jun. 08, 2016 1 Year
MXG Analong Signal Generator Agilent NS1B1A MY S04 3868 Jul 03, 2018 1 Year
Megtor Signal Generator Anrilsu MG3710A 6201599977 Mar. 16, 2018 1 Year
Power Meter Anntsu MLZ4954 1215003 Jul 03, 218 1 Year
Powear Sansor Anritsu MAZ4 1B 1207252 Jul. 03, 2018 1 Year
Thermometer YFE ¥F-160A 130504581 Mar, 23, 2018 1 Year
Power Amplifier AR b51G4 (1330656 Sep. 10,2018 1 Year
Attenuator M MTJE011-03 MR Sep, 10, 2018 1 Year
Dirgctional Coupler Woken 010ADSE020-10 11122702 Sep. 10, 2018 1 Year
Themometer YFE Y¥F-1604 120702365 Aug. 07,2018 1 Yaar
Diglecine Assssament it SPEAG DAK-3.5 151 Aug 22, 2018 1 Year
Twin SAM Phantom SFPEAG 20 000 P40 CD 1822 PA MNIA,
Fepail Fommat Version 5.0.0 Page No 21 of 26
Issued Date © Feb. 23, 2014

Report Mo, SATBI226C13A
Roference Mo 190124C04




FCC SAR Test Report

6. Measurement Uncertainty

Soutcaof Uncarainty. T bivieor | [ B v
. &%) I (], {10g) '
‘Measuremant System' '
Probe Cafibrstion 6.0 MNormal 1 1 1 6.0 6.0 m
Asial Isotropy 47 Rectangular ~3 \0.5 vos 1.9 1.8 e
Hemaspharnical Beliogy 9.6 Fectanguiar ~3 0.5 5 38 39 w
Boundary Effect 1.0 Rectangular w3 i 1 0.6 0.6 =
Lineasity 47 Fectangular W3 i 1 27 2.7 -8
Digtection Limits 0.25 Rectangular w3 1 1 .14 D.14 ]
Probe Moduktion Response 3.5 Rectengular V3 1 1 2.0 2.0 Rl
Beadout Electronics 0.3 Nomal 1 | k! 0.3 0.3 o
Responss Tame 0.0 Redanguiar Y3 1 1 0.0 0.0 0.
Integraton Tame 1.7 Rectanguiar N3 1 1 1.4 1.0 0
RF Ambéent Condifions - Noise a0 Rectanguiar v3 1 1 13 i.7 o
RF Ambient Condlitions — Refieclons 30 Rectanguiar Y3 i i 1.7 1.7 &
Proba Positaner Machanical Tosrance 04 Ractarguei ] 1 1 0.2 0.2 i
Probe Posibonng with Fespect o Phantom 28 Fedangular 3 1 1 1.7 .7 o
Pest-processing 2.0 Faczngular N3 1 1 1.2 1,2 o
Tost Sample Related 11 '
Test Sarmpbe Posiionng 2,821 1.60 MNormal 1 1 1 28 1.6 35
Deyice Holder Uncartainty _| 255/ 2.758 Momal I 1 1 26 2.8 7
Power Drilt of Maasunement 5.0 Rectangiiler V3 1 1 20 2.9 o
Powes B 1 oo Reciangular V3 1 : oo 0.0 o6
. Phantom and Satup ]
Phamimm Lincadainty (Shape and Thickness a1 Recsaiigular a 1 | a5 58 =
Toierantes)
Liquid Conductivity { Temperatune Uncerzny) 258 Rectangiisr V3 0.78 071 1.2 1.1 oo
Liquid Condustivity (Messurid) 2895 Harmat 1 078 0.7 2.3 21 61
Ligquid Pemmithty (Tempartatur Uncertainty) 1.497 Reciangulas %3 .23 026 B3 0.3 o
Liguid Permittvity (Moasured) 304 Kommal 1 023 0.26 0.7 0.8 47
Gombined Standard Uncertainty : ; £110% | £107%
[Expanded Uncertainty (K=2) ; . : t220% | £21.4%
Head SAR Uncertainty Budget for Frequency Range of 300 MHz to 3 GHz
Repor Format Version 5.0.0 Paga Mo 22af 28
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Soutce o Uncertabty e owsar | “
! 2 ..m...-..- :, e - &ﬁ} _-.... ﬂﬂ}
Measurement System i . ; AL
Protss Cafiration 6.55 Norral | 1 1 655 655 | oo
Axial lsotropy 47 Rectangutar w3 0y [ 19 t.0 o)
Hermsseherical Balopy 8.6 Rechangukr ¥3 0.7 a7 34 3.9 o=
Boundary Efiect 2.0 Fiectangular Vi 1 1 12 17 o
Lineasity 47 Redtanguiar 3 i i 27 27 w|
Deteciion Limits 0.25 Rettangular N3 i 1 014 014 w
Proie Modulation Response 35 Reclangular ¥3 1 1 2.0 240 o
Readout Elechronics 03 Normal 1 1 1 B3 0.3 -1
Fesponse Tams 0.0 Rectanguiar v 1 1 0o pao o
Integration Tms 1.7 Redanguiar 3 i 3 1.0 £.0 o
P Ambient Conditons = Moise 3.0 Reclangailar w3 1 1 1.7 p 0 oo
RF Ambient Condiions - Refecions 3.0 Redanguiar w3 1 1 ) 1.7 o
Probe Positioner Machanical Tolerence 04 Rectanmifar 3 1 1 0.2 0.z o
Probe Positionang with Respect to Phantom 6.7 Rectanguiar V3 1 1 3.9 39 03
Pastpiocesing 4.0 Rectangitar N 1 i 2.3 23 o
Test Sample Relatad ' '
Test Sample Pedtioning 2.8211.60 Hpemal 1 i 1 258 1.8 35
Devics Holder Unparainty 2551276 Norma! 1 i 1 2.6 28 il
Power Bxift of Measurement 5.0 Reciangular w3 1 1 24 29 | oo |
Prwer Scaling 0.0 Rectangutar va 1 1 0.0 0.0 00
‘Phantom and Satup. ’ \ ] w
Phantam Ungensing (Shaps sod Thickness &5 Hecngulsr va 1 1 28 38 =
Takrancas)
Liguid Comuctiviy | Temperatus Lncartainty) 2.58 Rectangular %3 078 (V| 12 §:q L
Liguid Conductivity (Messured) 2.85 Norms! 1 078 o7 23 21 61
Liqind Permitfiity (Tomperature Uncerinty) 187 Reclanguiar | w3 023 .26 0.3 na a
Liguid Permétivty (Measured) S04 MNormal 1 0.23 .28 0.7 .8 47
Gombined Standard Uncertalnty. : ; | 121w | +118%
- Expandad Unceriainty (K=2) _ T ' £34.2% | £238%
Head SAR Uncertainty Budget for Frequency Range of 3 GHz to 6 GHz
Reporf Format Version 5.0.0 Page Mo 23 of 28
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W=l e Uncertalnty |  Prebasiy o rrl | fentanty | St

ol ey ST P ool e O (R ] B et

g P - (£ % 1g)
Probe Calibration 6.0 Hormal 1 1 1 6.0 6.0 o
Ausl izolropy 4.7 Redangular w3 LR WE 19 1.9 w
Hemispherical Botropy 0.6 Reclangular N3 VIS w05 3.9 3.8 o
Boundary Efledt 1.0 Rectangular W3 1 i 06 06 0w
Lineasity 47 Factangular w3 1 1 27 27 w
Ertecton Limits .25 Rectangular N3 1 1 014 014 o
Prope Modulabon Response 3.5 Redlangular 3 1 i 2.0 2.0 o
Readoar Electionics 3 MNormal 1 1 1 0.3 3 o
Besponse Tt 0.0 Rectangular 3 1 i 0.0 0.0 o
Intesgration Time 1.7 Rectangular ¥3 1 1 1.0 1.0 o
HF Amiiant Conditons - Noiss 30 Rectangular va 1 L _1.::'_ ) 17 03
RF Ambient Cond2iors - Relactions 30 Redtargular 3 1 1 T2 1.7 ol
Probe Pestioner Mechanical Tolersnce 0.4 Rectangutar e 1 1 b2 0.2 o
Probe Posioning witl Hiasgedt to Phaniom 2.8 Rectanguiar 3 1 1 1.4 i.7 o
Post-processing 20 Rectangula: V3 i i 1.2 12 o
Test Sample Prssbionng 368/1.73 tpmmal 1 1 1 ar 1 29
Device Hotder Uncerainty 2551276 Nomal 1 1 1 26 za [
Power Onft of Measurement 5.0 Rectangubar b 1 I 24 28 o0
Fomwsr Seir;__,' 0.0 Rectanguiar v 1 1 0.0 o.u 00
‘Phantom and Sstup i v
Phantom Uncartzinty (Shape and Thickness 75 ekctangulat - 1 1 4 49 -
Tolerances)
Ligind Conductnty { Temperaiure Ungestainty) 2 58 Raciangular N3 078 0.71 1.2 Fid @
Ligund Conductivity (Measined) 2585 Normat i 0va .71 23 21 &1
Liquid Pemmitivity (Temperalura Uncersinty) 1.87 Rectarguiar V3 023 0.28 0.3 0.3 oo
Liguld Pemmittvidy (Meazured) 3.04 Hommal 1 023 0.26 oy 0.8 47
-'Eﬁjﬁﬁheiﬁﬁﬂﬂﬂ:unﬂﬁ!iﬂfﬂh +114% | +1.0%
Expanded Uncertainty (K=2) ' +328% | +220%

Body SAR Uncertainty Budget for Frequency Range of 300 MHz to 3 GHz
Report Formal Verston 5.0.0. Fage Mo 24-0f 240
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Source of Uncertainty i Bt | o | gy | Veerainty | uncertainy |
22 ' ‘%) | &% 100)
Nessiirema gt S yaam i _ = '
Probe Cafbration 655 Narmal 1 | 1 .55 B.55 -
Axial leptropy 4.7 Rectanguiar w3 0,7 0.7 18 1.8 o
Hemisphencal Eotngy 8.8 Radangular 3 0.7 a7 a8 3.9 o
Boundary Efect 20 Reciangular ! 1 3 1.2 1.2 )
Linearity 47 Fectangular V3 1 1 27 27 e
Detechion Limits 0.25 Reciangular va3 1 1 044 G.14 o
Probe Modulztion Response a5 Rectanguiar w3 1 1 2.0 ] =
Readaut Elctronics 0.3 Nomal 1 1 1 0.3 0.3 oo
Rezponse Time 0.0 Feciangular v I 1 0.0 0.0 =+
Integration Time 1.7 Fecizngular 3 I 1 1.0 1.0 o
RF Ambient Conditons — Moise 3.0 Rectengular %3 1 i 1.7 .2 o
RF Ambient Condiions - Reflecions 3.0 Reclanguiar w3 1 L 1.7 1.7 o=
Probe Positoner Machanical Tolerance 0.4 Fegiangular w3 I 1 0.2 0.2 o
Probe Posianing with Respect 1o Phantom 6.7 Rectzrgular V3 i T — a0 3.0 -
Post-processing 4.0 Rettangular 3 1 1 2.3 2.3 o2
Test Sample Relatod ] '
Test Sample Poahaning 3687173 Hammal 1 1 1 3.7 1.7 &g
[Drevice Hofdar Uncertainky 25851278 Ml 1 1 1 2.5 20 7
Power Diifi of Measuremen] 5:0 Regiangular ! 1 1 2.9 24 ad
Power Soating 0.4 Redangutar ] i 1 i) 0.0 T
Phantomand é?&'ll.ip ; '
Phiantom Uncersinty (Shape and Thicknese 78 Rectangaiar V3 1 1 a4 aa @
Toferances)
Liquid Conductity | Temgsrature Unoarznty ) 2.58 Rectangules v .78 0.71 12 11 o
Liquid Canducinity (Measured) 2.895 Hpmmat 1 0.78 0.7 23 2.1 61
Ligisid Permitinaty {Tempasature Unceriainty) 1.97 Rectangular v 0.23 076 03 03 &=
Limuid Parmitivity {Measured) 04 Morma! 1 023 026 o7 0.8 47
‘Gombined Standard Uncertainty . +125% | =1Z1%
' Expanded Uncortainty {K=2) £26.0% | *24.2%
Body SAR Uncertainty Budget for Frequency Range of 3 GHz to 6 GHz
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7. Information of the Testing Laboratories

We, Bureau Veritas Consumer Products Services (H.K.) Lid., Taoyuan Branch, were founded in 1988 to provide our
best service in EMG, Radio, Telecom and Safety consultation. Ouwr laboratories are accredited and approved
according to ISQ/EC 17025,

If you have any comments, please feel free to contact us at the following:

Taiwan HwaYa EMC/RF/Safety/Telecom Lab:

Add: Mo, 19, Hwa Ya 2nd Rd, Wen Hwa Vil., Kwei Shan Hsiang, Taoyuan Hsien 333, Taiwan, R.O.C.
Tel 886-3-318-3232

Fax: 886-3-327-0892

Taiwan LinKo EMC/RF Lab:

Add: No. 47-2, 14th Ling, Chia Pau Vil., Linkou Dist., Mew Taipel City 244, Taiwan, R.O.C.
Tel: 886-2-2605-2180

Fax 886-2-2605-1924

Taiwan HsinChu EMC/RF Lah:

Add: E-2; Mo.1, Li Hsin 1% Road, Hsinchu Science Park, Hsinchu City 30078, Taiwan, R.0O.C.
Tel: BBG-3-583-5343

Fax: 886-3-583-5342

Email: service.adtERiw. bureguveritas. com
Web Site: www bureauveritas-adt com

The road map of all our labs can be found in our web site also.

w-END---
Repoil Formal Version 50.0 Page Mo 26 of 26
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Appendix A. SAR Plots of System Verification

The plots for system verification with largest deviation for each SAR system combination are shown as follows
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Test Laboratory: Bureau Veritas ADT SAR/HAC Testing Lab Drate: 2019/02/14

System Check B900 190214
DUT: Dipole 900 MHz: Type: D900V2Z; SN;: 043

Communication System: CW; Frequency: 900 Mz:Duty Cyele: 1:1
Mediom: BO7TIONZ 0214 Medium parameters used: =900 Miz; o = 1.044 S/m: £, = 34.844;p =

1000 kg/m? _
Ambient Temperature - 23,7 'C ; Liguid Temperature @ 234 T

DASYS Contiguration:

- Probe: EX3DV4 - SN3898: ConvF(10.19, 10.19, 10.19): Calibrated: 2018/06/26

- Sensor-Surface: 1.4mm (Mechanical Surface Detection) '

- Electronics: DAE4 Sn@035; Calibrated: 2018/06/20

- Phantom: Twin SAM Phantom_|822; Type: QDOO0OP40CD:

- Measurement SW; DASY 52, Version 52.10 (2} SEMCAD X Version 14.6.12 (745

Pin=250mW/Area Scan (61x61x1); Interpolated grid; dx=1.300 mm, dy=1.300 mm
Maximum value of SAR (interpolated) = 3.65 Wike

Pin=250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 57.15 V/m: Power Driflt = -0.05 dB

Peak SAR (extrapolated) = 4.37 Wikeg

SAR(1 o) = 2.86 W/kg; SAR(10 g) = 1.84 W/kg

Maximum value of SAR (measured) = 3.67 Wikg

Wikg
3.650

2.932

2.214

1.496

0,779

0.061
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Appendix B. SAR Plots of SAR Measurement

The SAR plets for highest measured SAR In each exposure canfiguration, wirgless mode and frequency band
combination, and measured SAR > 1.5 W/kg are shown as follows.
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Test Luboratory: Burean Veritas ADT SARHAC Testing Lab Date: 20019/02/14
P01 RFID Left Side_0Omm_Chl
DUT: 190124C04

Communication System: REID: Frequency: 902.75 MIz;:Duty Cyele: 1:1
Mediwm: BOTTIONZ 0214 Medium parameters used: =903 MHz; o= 1.047 S/m; g =822 p=

1000 kg/m?
Ambicnt Temperamre © 237 C ;. Liguid Temperamre * 234 °C

DASY S Configuration:

- Probe: EX3DV4 - SN3898; ConvF(10.19, 10.19, 10.19); Calibrated: 2018/06/26

- Sensor-Surface: | 4mm (Mechanical Surface Detection)

- Electronics: DAE4 SnY05; Calibrated: 2018/06/26

- Phantom: Twin SAM Phantom_ 1822; Type: QDOOGP4OC;

- Measurement SW: DASY 52, Version 532,10 (2); SEMCAD X Version 14.6.12 (745())

- Area Scan (101x141x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 1.55 Wikg

- Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm. dz=Smm
Reference Value — 31.94 Vim: Power Drifi = -0.09 dB

Peak SAR (extrapolated) = 1.36 Wike

SAR(1 g)=0.778 W/kg: SAR(10 g) = 0.475 W/kg

Maximum value of SAR (measured) = .06 W/kg

- Zoom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm, dy-—8mm, dz—3mm
Reference Value = 31,94 V/m; Power Drift =-0.09 dB

Peak SAR (extrapolated) = 1.51 W/ke

SAR(1 g) = 0,683 W/kg: SAR(10 g) = 0.408 W/kg

Maximum value of SAR (measured) = 1.10 Wikg

Wikg
1.550

1.240

0.5930

0.620

e

0.310




