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SECTION 1:  Customer information
Company Name CASIO COMPUTER CO., LTD.
Address 2-1, Sakaecho 3-chome, Hamura-shi, Tokyo, 205-8555 Japan
Telephone Number +81-42-579-7282
Facsimile Number +81-42-579-7744
Contact Person Hiroaki Suzuki
SECTION 2:  Equipment under test (EUT)
2.1  Identification of EUT
EUT Platform
Type of Equipment RF Module Platform: smart watch
Model Number WSD-F10 WSD-F10
Serial Number 34 201A5XAM10000157

Condition of EUT

Production prototype Production prototype

(*. Not for sale: These samples are equivalent to mass-produced items.)

Receipt Date of Sample

November 16, 2015 (*. EUT for power measurement.) *. No modification by the Lab.

December 2, 2015 (*. EUT for SAR test.) *. No modification by the Lab.

(*. The EUT that had been measured the power of SAR test reference, was installed into the platform from the
beginning. After power measurement, the EUT was returned to the customer, and the RF wiring was changed to
the original antenna line from the antenna conducted power measurement line for SAR test. The EUT was
installed into the platform which SAR tested, by the customer.)

Country of Mass-production

Japan | Japan

Category Identified

Portable device (wristwatch)

DC3.2 a4.8V supplied form the platform

Rating *, During SAR test, the EUT was installed into the specified platform that was operated by the re-chargeable Li-ion battery.
Therefore, each SAR test, the platform which had built-in EUT was operated with full-charged battery.
The EUT is a RF Module which installs into the specified platform (smart watch).
The smart watch supports the following operations and functions by using the voice command.
XCreating memos, configuring reminder, alarm, and timer settings
XChecking appointments
Feature of EUT xResponding to mail and SMS messages
XChecking temperature, sports, movie, and other information
xLooking up the meanings of words, translating terms
xConverting between different units and currency units
SAR Accessory Removable wrist band: non-metallic.
2.2 Product Description (RF Module)
Model number WSD-F10
Equipment type Transceiver
Operation type Wi-Fi Bluetooth
Frequency of operation 2412-2462 MHz (11b, g, n(20HT)) 2402-2480 MHz
Channel spacing 5 MHz 1 MHz (BDR, EDR), 2MHz (LE)
Bandwidth 20 MHz 79 MHz
Type of modulation DSSS(11h): CCK, DQPSK, DBPSK FHSS: GFSK
OFDM(11g, n(20HT)): 64QAM, 16QAM, QPSK, BPSK | (*. EDR: GFSK + $-DQPSK, 8DPSK)
Transmit power typical 11h:16dBm | 11g:12dBm | 11n(20HT): 11 dBm BDR:-2dBm |[EDR:-6dBm LE:-2dBm
Maxi 11b:19dBm |[11g:15dBm | 11n@oHT): 14dBm |BDR:1dBm |EDR:-3dBm LE: 1dBm
aximum output power - - .| * Since Bluetooth r was enough small, antenna
which may possible I’efeTI’hSet(r)nS(e;:‘tsllj)rs%-ll;]x ﬁ?itétir):;ongﬂ (conducted) of Wi-Fi operation (r;gfr;?el:]cgeed output pmp?vv\\gs not measurgd for the SAR test
Quantity of Antenna 1pc.

*. No simultaneous transmission for Wi-Fi mode and Bluetooth mode. Therefore, the SAR test was only applied to Wi-Fi
mode operation. The SAR test was not applied to Bluetooth mode, because the output power was enough small (equal to or less
than 1 mW).

Antenna type / model number

Reverse L Type (Printed on the PCB) / Model: TX201 ANT-UNIT

Antenna connector type No connector (*. It was soldered on the WSD-F10's PCB directly.)
Antenna gain (peak) -6.55 dBi
Power supply DC3.2 a4.8V (*. This power is supplied from the platform via constant voltage circuit.)

* The EUT do not use the special transmitting technique such as “beam-forming” and “time-space code diversity.”
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SECTION 3:  Test specification, procedures and results

3.1  Test specification

The US Federal Communications Commission has released the report and order “Guidelines for Evaluating the Environmental Effects of RF
Radiation", ET Docket No. 93-62 in August 1996. The order requires routine SAR evaluation prior to equipment authorization of portable
transmitter devices, including portable telephones. For consumer products, the applicable limit is 1.6 mW/g for an uncontrolled environment and 8.0
mW/g for an occupational/controlled environment as recommended by the ANSI/IEEE standard C95.1-1992. The device should be evaluated at
maximum output power (radiated from the antenna) under “worst-case” conditions for normal or intended use, incorporating normal antenna
operating positions, device peak performance frequencies and positions for maximum RF energy coupling in accordance with the following
measurement procedures..

KDB 447498 D01 (v06): General RF exposure guidance
KDB 248227 D01 (v02r02): SAR Guidance for IEEE 802.11 (Wi-Fi) transmitters
KDB 865664 D01 (v01r04): SAR measurement 100MHz to 6GHz

IEEE Std. 1528-2013: IEEE Recommended Practice for Determining the Peak Spatial-Average Specific Absorption Rate (SAR) in
the Human Head from Wireless Communications Devices: Measurement Techniques.

3.2 Exposure limit

; P Whole-Body Partial-Body Hands, Wrists, Feet and Ankles
e (averaged over the entire body) (averaged over any 1g of tissue) (averaged over any 10g of tissue)
(A) Limits for Occupational
/Controlled Exposure (W/kg) 04 80 200
(B) Limits for General population
/Uncontrolled Exposure (W/kg) 0.08 16 40

*. Occupational/Controlled Environments: are defined as locations where there is exposure that may be incurred by people who are aware of the potential for
exposure, (i.e. as a result of employment or occupation).

*. General Population/Uncontrolled Environments: are defined as locations where there is the exposure of individuals who have no knowledge or control of their
exposure.

The limit applied in this test report is;

General population / uncontrolled exposure, Extremity (averaged over any 10g of tissue) limit: 4 W/kg (Wrist)
General population / uncontrolled exposure, Partial-Body (averaged over any 1g of tissue) limit: 1.6 W/kg (Next-to-Mouth)

*, _The platform (smart watch) which has EUT built-in is a wristwatch and the voice command is supported.

3.3  Procedures and Results

Wi-Fi (DTS)/in Platform
Test Procedure SAR measurement; KDB 447498, KDB 248227, KDB 865664, IEEE Std.1528
Category FCC 47CFR §2.1093 (Portable device)
RF Exposure condition Extremity (Wrist) Partial-body (Next-to-Mouth)
Limit 4 Wi/kg (SAR(10)) 1.6 W/kg (SAR(1))
Results Complied Complied
Reported SAR value (*. Scaled) 0.016 Wikg 0.173W/kg
Measured SAR value 0.0118 Wikg 0.130 Wikg
Operation mode, channel 11b (1Mbps, DSSS), 2437 MHz (6¢ch) 11b (1Mbps, DSSS), 2412 MHz (1ch)
Duty cycle (duty cycle factor) 99.3% (11.01) 99.3% (11.01)
Power measured/max. (scaled factor) 17.70dBm/19.0dBm (11.35) 17.80dBm/19.0dBm (1.32)

Note: UL Japan’s SAR Work Procedures No.13-EM-W0429 and 13-EM-W0430. No addition, deviation nor exclusion has been made from standards

3.4  Test Location

No.7 shielded room (2.76 m (Width) u3.76 m (Depth) u2.4 m (Height)) for SAR testing.

UL Japan, Inc., Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken 259-1220 JAPAN
Telephone number: +81 463 50 6400 / Facsimile number: +81 463 50 6401
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3.5 Confirmation before SAR testing

3.5.1 Average power for SAR tests

Before SAR test, the RF wiring for the sample had been switched to the antenna conducted power measurement line from

antenna line and the average power was measured. The result is shown in Section 6.

*  The EUT transmission power was verified that it was within 2dB lower than the maximum tune-up tolerance limit whentiitenatesepower. (Clause 4.1,
KDB447498 D01(v06))

Check the power by data rée and operation channel

The data rate check was measured for all modes in one df deéanel. For the SAR test reference, the average output wawer
measured on the lower, middle, upper charnwittisthe worst data rate condition in.

11b 11g 11n(20HT)
] Data rate g Data rate ] Datarate] MCS | Spatial g MCS | Spatial ]
Modulation [Mbps] Modulation Mbps] Modulation Mbps] | Index | Stream Modulation Index | Stream Modulation
DBPXK/DSSE 1 BPX/OFDM 6 16QAM/OFDM| 21 MCSO 1 BPSK/OFDM | MCH 1 16QAM/OFDM

DQPXK/DSSE 2 BPSK/OFDM 9 16QAM/OFDNI 8 | MCS1 1 QP&/OFDM | MCS5 1 | 64QAM/OFDM
CCK/DSE 55 QPE/OFDM 12 640AM/OFDM 48 MCS? 1 QR3OFDM | MCS6 1 | 64QAM/OFDM
CCK/DSE 11 QPE/OFDM 18 64QAM/OFDI 9 MCS3 1 | 16QAM/OFDM MCS 1 | 64QAM/OFDM

3.6  Confirmation after SAR testing

It was checked that the power drift [W] is within £5% in ¢veluation procedure of SAR testing. The verification of power

drift during the SAR test is that DASY5 system calculates the power drift by measuring the e-filed at the same location &
beginning and the end of the scan measurement for each test position.

The result is shown in APPENDIX 2.

*.  DASYS5 system calculation Power drift value[dB] =20log(Ea)/(Eb) (where, Before SAR testing: Eb[V/m] / After SAR testinmEalV

Limit of power drift{W] = r5%
Power drift limit (X) [dB] = 10log(P_drift)=10log(1.05/1)=10log(1.05)-10log(1)=0.21dB
from E-filed relations with power.
S=EWH=E"2/K=P/(4u Sr(2) (K Space impedance) P=(E"2ul u Sr(2)/
Therefore, The correlation of power and the E-filed
Power drift limit (X) dB=10log(P_drift)=10log(E_drift}*2=20log(E_drift)
From the above mentionettie calculated power drift of DASY5 system must be the less thar®.21dB.
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3.7 Test setup of EUT and SAR measurement procedure

Antenna separation distances in each test setup plan are shown as follows.

Explanation of SAR testetup plan D SAR Tested
Setup plan (*. Refer to Appendix 1 for test sghphotayaphs which had been teste [mm] | /Reduced¢a) | SARYPe
Rear  |When testis required, the rear flat-surface of smart watch is touched to the Flat phantom. 7.05 Tested | Wristtouch
Front \ggen test is required, the front surface of smart wesehparallel to the Flat phamievith 10mm separation 734 Tested I\I\I/?())ﬁttr?
Bezel-left |When test is required, the left side of bezel of smart watch is touched to the Flat phantom. 10.3 | Reduced*3d)
Near side |When test is required, the near side of bezel of smart watch is touched to the Flat phantom. 23.701| Reduced*3) )
Far side [When test is required, the far side of bezel of smart watch is touched to the Flat phantom. 25.36 | Reduced3)
Bezel-right |When test is required, the right side of bezel of smart watch is touched to the Flat phantom. 42.838| Reduced3)

*

*

D: Antenna separation distance. It is the distance from the EUT antenna inside a platform to the outer surface of platfooperdi@imaay touch.
Size of EUT (WSD-F10): 31.65 mm (widthi38.5 mm (depthpi2.8 mm maximum (thickness)
Overall of platform (smart watch): 57.961 mm (lengiB).388mm (width)u15.69 mm (thickness) (*. excluding strap and strap holder.)

*1. KDB 447498 D01 (v06) was taken into consideration to reduce SAR test.

Consideration of SAR test reduction by the antenna separation distance (100MHz~6GHB0mM)
Minmum distance | Upper | Maximum tune-up powe Caéiﬂﬁg%qz*%m Standalone
Band, Mode | Position o frequency W] —— SAR test Remarks
[mm] (foundedl [GHz] | [dBm] | [mW] e Value | Limit Required?
Bluetooth (BDR)|  Front 7.4 7 2.480 1.0 1.2 1 0.20| ¢3.0 | NotRequired |(Setup separation gap: Omm)
WLAN2.4GHz Rea 7.05 7 17.7 (75 Required  |(Setup separation gap: Omm)
(11b) Front | 7.3 7 2462 | 190| 7948 79157 (30 | Required |(Setup separation gap: Omm)

*2. Parenthesis 1), Clause 4.3.1, KDB 447498 D01 (v06) gives the following formula to calculate the SAR(1g) test exathabitsftinE00MHz-6GHz at test

separation distano0mm.

[(max.power of channéhcluding tune-up tolerancmW) / (min.test separation distance, mo)H{GHz)] d3.0 (for SAR(1g)) andi7.5 (for SAR(10g))formula (1)

*3._The platform (smart watch) which has EUT built-in is a wristwatch and the voice command is supported.

According to KDB447498 D01 (v05r02), Clause 6.2. Wrist watch and wrist-worn transmitters;

Transmitters that are built-in within a vimgatch or similar wrist-worn devices typically operate in speaker mode for enioaumication, with
the device worn on the wrist and positioned next to the mouth. Next to the mouth exposure requires 1-g SAR and theonditievorn ¢
reguires 10-g extremity SAR. The 10-g extremity and 1-g SAR test exclusions may be applied to the wrist and facerekipossré\then
SAR evaluation is required, next to the mouth use is evaluated with the front of the device positioned at 10 mm frovtoenfldigohaith
head tissue-equivalent medium. The wrist bands should be strapped together to represent normal use conditions. SABSiaevisist ex
evaluated with the back of the device positioned in direcat@gainst a flat phantom filled with body tissue-equivaleditime The wrist
bands should be unstrapped and touching the phantoma€hergpduced by the watch or wrist bands and the phantom must be
representative of actual use conditions; otherwise, if applicable, the neck or a curved head region of the SAM phanteed rpegvimed
the device positioning and SAR probe access issues have been addressed throughLenKD#hien other device positioning and SAR
measurement considerations are necessary, a KDB inquiry is also required for the test remdepiattie; for example, devices with rigid
wrist bands or electronic circuitry and/or antenna(s) incorporated in the wrist bands. These test configurations arerdyiiciiees that
are worn on the wrist and cannot support other use conditioafotbghe operating restrictions must be fully demonstrateth the test
reports and user manuals.

<Conclusion for considerationfor SAR test reduction>

1) The Rear setup is considered extremity (wrist) SARouch) and is apfied the SAR test in body-liquid.
2) The Front setup is considereghartial body SAR (next-to-mouth, 10 mm sparation gap) and is gplied the SAR test in
head-liquid.

By the determined test setup shown above, the SAR test was applied in the following procedures.

Step 1 Worst extremity SAR(10g) (wrist) search of DSSS mode;
PL " |Determine the bhest reported SARg) of DSSS modg:. Change the channel, if it is necessary.)

Step 2 | Worst partial body SAR(1gg#trto-mouth) search of DSSS mode;
Determine the ghestreported SAR(@) of DSSS mode. Change the channel, if it is necessary.)

*. During SAR test, the radiated power is always monitored by Spectrum Analyzer.
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SECTION 4:  Operation of EUT during testing
4.1  Operating modes for SAR testing
This EUT has IEEE.802.11b, 11g and 11n(20HT) continuous transmitting modes.
The frequency and the modulation used in the SAR testing are shown as a following.
Operation mode 11b | 11g | 11n(20HT)
Tx frequengy band 2412-2462 Mk
SAR tested/reduced? Testel Reduced3) Redued (*3)
Frequencg/ 2412, 2437, 2462 MH*1, *2) - -
Tested Modulation DBPSK/DSSS BPSK/OFDM BPSK/OFDM
condition Data rate 1 Mbps 6 Mips MCS0
Maximum output power 19.0dBn 15.0dBn 14.0 dBn
Controlled software WSD-F10-radio
Power setting (power measuremert) fix fix fix
Power setting (SAR fix - -
*1. Any output power reducing for channel 1 and 11 to meet restricted band requirements was not observed. Thereforecchanwes teated.
*2. (KDB248227 D01 (v02r02)) Since the reported SAR of the highest measured maximum output power EieBiellg, the SAR testing for other channels
were omitted. However, the SAR testing was applied to lower, middle and upper channels for the worst SAR condition.
*3. The SAR test of OFDM mode (11g, 11n) was reduced, because the highest reported S8R ifebjusted by the ratio of OFDM to DSSS specified
maximum output power and the adjusted SARLI® W/kg. (KDB248227 D01 v02r02)
SECTION 5:  Uncertainty Assessment (SAR measurement)
Uncertainty of SAR measurement (2.4-6GHz{. 1& \V dr5%, DAK3.5, Tx:|100% diy cycle) (VO8) 1g SAR 10g SAR
Combined measurement uncertainty of the measurement system (k=1) +13.7% +13.6%
Expanded uncertainty (k=2) +27.4% +27.2%
Error Description (2.4-6GHz) (v08) Un\o/e&rﬂt?gty gg’?tﬂﬂ% Divisor (fé) (1%'9) (lljé) (1%' ) Vi, veff
A | Measurement §stem (DASY5) (std. uncertainty) | (stdl. uncertairy)
1| Probe Calibration Erro +6.55 % Normal 1 1 1 16.55 % +6.55 %
2| Axial isotrqpy Errar +4.7% | Rectangular B ¥.5 ¥.5 +1.9% +1.9%
3| Hemigpherical isotrpy Errar 9.6 % | Rectangular B ¥.5 ¥.5 +3.9% +3.9%
4| Linearity Emar +4.7% | Rectangular B 1 1 +2.7% +2.7%
5| Probe modulation rpsns +24% Rectangular B 1 1 +1.4% +14%
6 | Sensitivily Error(detection limiy +1.0% | Rectangular B 1 1 +0.6 % +0.6 %
7 | Bounday effects Erro +4.3% Rectangular B 1 1 +2.5% +2.5%
8| Readout Electronics Ef@/AE) +0.3% | Rectangular B 1 1 +0.3% +0.3%
9| Regponse Time Emmo +0.8 % Normal 1 1 1 +0.8 % +0.8 %
10| Integration Time Emo( |100% duty cycle) 0% Rectangular B 1 1 0% 0%
11| RF ambient conditiamois +3.0% | Rectangular B 1 1 +1.7% +1.7%
12| RF ambient conditigrreflectiors +3.0% | Rectangular B 1 1 +1.7% +1.7%
13| Probgpositioner mechanical toleranc +3.3% | Rectangular B 1 1 +1.9% +1.9%
14| Probe Positionmwith repect tophantom shél +6.7% | Rectangular B 1 1 +3.9% +3.9%
15| Max. SAR evaluatiofPostprocessig) +4.0 % Rectangular B 1 1 +2.3% +2.3%
B | Test Sanple Related
16| Device Holder or Positioner Toleranc 3.6 % Normal 1 1 1 +3.6 % +3.6 % 5
17| Test Sarple Positionilg Errar 5.0 % Normal 1 1 1 +5.0 % +5.0 % 145
18| Power scalig +0% Rectangular B 1 1 0% 0% '
19| Dirift of output power(measured, <0.2dB) +2.3% Rectangular B 1 1 +2.9% +2.9%
C | Phantom and Setp
20| Phantom uncertain{shape, thickness tolerances)|  +7.5% | Rectangular B 1 1 +4.3% +4.3%
21| Algorithm for correctig SAR(e', 1 &%) +1.2% Normal 1 1 0.81 +1.2% +0.97%
22| Measurement buid Conductiviy Erra (DAK3.5) +30% Normal 1 0.78 0.71 +2.3% +2.1% 7
23| Measurement buid Permittiviyy Errar (DAK3.5) +3.1% Normal 1 0.23 0.26 +0.7 % +0.8% 7
24| Liquid Conductiviy-tenp.uncertaint (?deg.C.) +5.3% | Rectangular B 0.78 0.71 +2.4% +2.2% '
25| Liquid Permittiviy-tenp.uncertaing ( deg.C.) +0.9% | Rectangular B 0.23 0.5 +0.1% +0.1% '
Combined Standard Uncertainty +13.7% +136 % 733
Expanded Uncertainty (k=2) 274 % +272%

*  Table of uncertainties are listed for ISO/IEC 17025.

*. This measurement uncertainty budget is suggested by IEEE Std.1528(2013) and determined by Schmid & Partner Engingshifigl@ediainty Budget).
Per KDB 865664 D01 (vV01r04) SAR Measurement 100 MHz to 6 GHz, Section 2.8.1., when the highest measured SAR(1g) withjrbarfiedgie 1.5W/kg,
the extensive SAR measurement uncertainty analysis described in IEEE Std.1528 (2013) is not required in SAR repoxts sgbipitiedtfapproval.
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