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Test Summary

Radiated Emission of Carrier Frequency

Result: Pass

Spurious Radiated Emissions

Result: Pass

Bandwidth Measurement

Result: Pass
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List of Test and Measurement Instruments
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Equipment used Manufacturer Model No. S/N Due Date
X] | Semi-anechoic Chamber Frankonia Nil Nil 25-May-12
<] | Test Receiver R&S ESU40 100190 26-May-12
<] | Bi-conical Antenna R&S HK116 100241 05-May-13
X1 | Log Periodic Antenna R&S HL223 841516/020 06-May-13
X RTK081-05S- LA2-001-

Coaxial cable 50ohm Rosenberger 05S-10m 10M / 001 08-Dec-11
X1 | Microwave amplifer 0.5-

26.5GHz, 25dB gain HP 83017A 3950M00241 03-Oct-13
X | High Pass Filter (cutoff

freq. =1000MHz) Trilithic 23042 9829213 30-Oct-13
<] | Horn Antenna EMCO 3115 9002-3351 11-May-13
<] | Active Loop Antenna EMCO 6502 9107-2651 19-Apr-12
X] | FSP 30 Spectrum Analyser R&S FSP 30 100007 17-Sep-12
X1 | LISN R&S ESH3-75 849876/026 21-Dec-12

Test Report No.: 14028138 001

Date: 15.12.2011
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General Product Information

Product Function and Intended Use

The equipment under test (EUT) is a transceiver for battle gaming operating at 433.30MHz. The EUT sense
hit then transmits a very short packet by radio back to the shooting gaming gun.

Ratings and System Details

Transceiver
FCCID : | Z93BFS
Operated Frequency : | 433.30 MHz
Type of antenna : Integral antenna
Power supply : | Battery operated 7.2V (NiMH)
Ports : | none
Remark

Since the EUT is transceiver, the verification test report for receiver portion has been issued separately.

Test Report No.: 14028138 001 Date: 15.12.2011 Page 5 of 5
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Independent Operation Modes

The basic operation modes are:

- The radio transmissions are manually trigged and are for very short duration. The system will not
transmit if there is anything else on the channel, it is very friendly to other devices. The most common
trigger is when a gaming gun is hit and it transmits a very short packet by radio back to the shooting
gaming gun. Typically a unit only gets hit around 15 times every 30 minutes. The other trigger is a
start/end radio signal from the master controller to start a game and end a game.

For further information refer to User Manual

Submitted Documents

The submitted documents are listed as follow:
- Circuit diagram
- Block diagram

- User manual
- FCC ID label

Related Submittal(s) Grants

This is a single application for certification of the transmitter.

Test Report No.: 14028138 001 Date: 15.12.2011 Page 6 of 6
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Test Set-up and Operation Mode

Principle of Configuration Selection

Emission: The equipment under test (EUT) was configured to measure its highest possible radiation
level. The test modes were adapted accordingly in reference to the instructions for use.

Test Operation and Test Software

Test operation should refer to test methodology.

- There was no special software to exercise the device.

Special Accessories and Auxiliary Equipment

The product has been tested together with the following additional accessories:

- none

Countermeasures to achieve EMC Compliance

- none

Test Report No.: 14028138 001 Date: 15.12.2011 Page 7 of 7



A TUVRheinland®

www.tuv.com

Test Methodology

Radiated Emission

The radiated emission measurements were performed according to the procedures in
ANSI C63.4-2003.

The equipment under test (EUT) was placed at the middle of the 80 cm height turntable, and the turntable is 3
meters far from the measuring antenna. During the testing, the EUT was operated standalone and arranged
for maximum emissions. The EUT was tested in three orthogonal planes.

The investigation is performed with the EUT rotated 360", the antenna height scanned between 1m and 4m,

and the antenna rotated to repeat the measurements for both the horizontal and vertical antenna
polarizations. Repeat the measurement steps until the maximum emissions were obtained.

Field Strength Calculation
The field strength at 3 m was established by adding the meter reading of the spectrum analyzer to the factors
associated with antenna correction factor, cable loss, preamplifiers and filter attenuation.
The equation is expressed as follow:
FS=R+AF + CF + FA-PA
System Factor = CF + FA — PA.
Where FS = Peak Value of Field Strength in dBuV/m at 3 meters.
R = Peak Reading of Spectrum Analyzer in dBuV.
AF = Antenna Factor in dB.
CF = Cable Attenuation Factor in dB.
FA = Filter Attenuation Factor in dB.
PA = Preamplifier Factor in dB.
FA and PA are only be used for the measuring frequency above 1 GHz.

Average value of FS = FS —Average factor.

Average Factor = 20 log duty cycle.

Test Report No.: 14028138 001 Date: 15.12.2011 Page 8 of 8
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Test Results

Disturbance Voltage on AC Mains Section 15.207
RESULT: Pass

The EUT does not operate during battery charging.

Test Report No.: 14028138 001 Date: 15.12.2011 Page 9 of 9



www.tuv.com

Radiated Emission of Carrier Frequency

A TUVRheinland®

Section 15.231(b)

RESULT: Pass
Test Specification FCC Part 15 Section 15.231(b1 and b2)
Test Method : ANSI 63.4-2003
Measurement Location : Semi Anechoic Chamber
Measurement Distance : 3m
Measurement BW 120 kHz
Supply Voltage DC 7.2V
Polarization: Vertical
Value Frequency Measured Average Net Limit Delta
Field Factor Field to Limit
Strength Strength
at 3m at 3m
(PK)
(MHz) (dBpV/m) (dB) (dBuV/m) (dBpV/m) (dB)
Peak 433.274 96.60 - 96.60 100.80 -4.20
Average 433.274 66.4 -20.92 45.48 80.80 -35.00
Polarization: Horizontal
Value Frequency Measured Average Net Limit Delta
Field Factor Field to Limit
Strength Strength
at 3m at 3m
(PK)
(MHz) (dBpV/m) (dB) (dBpV/m) (dBuV/m) (dB)
Peak 433.274 94.4 - 94.4 100.80 -6.40
Average 433.274 63.4 -20.92 42.48 80.80 -38.32

Remark; The calculation of average factor is shown in appendix 1 page 3-4.

Limit Section 15.231(b)
Frequency Peak Emission Average Emission
within the band (microvolt/meter) dBuV/m (microvolt/meter) dBuV/m
(MHz)
433.274 109697.64 100.80 10969.76 80.80

According to section 15.35(b), when average radiated emission measurements are specified, including
emission measurement below 1000MHz, there also is limit on the radio frequency emissions, as measured
using instrumentation with a peak detector function, corresponding to 20dB above the maximum permitted

average limit for the frequency being investigated.

Test Report No.: 14028138 001 Date: 15.12.2011 Page 10 of 10
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Spurious Radiated Emissions Section 15.231(b)
RESULT: Pass
Test Specification : FCC Part 15 Section 15.231(b1 and b3)
Test Method : ANSI 63.4-2003
Measurement Location : Semi Anechoic Chamber
Detector Function . Average
Measurement BW : 120 kHz for frequency range of 30M-1GHz
1MHz for frequency>1GHz
Supply Voltage : DC7z2v
Measuring Frequency Range : 30-5000MHz
Frequency Antenna Field Strength at 3m Limit at 3m Delta to Limit
Polarization
(MHz) (dBpV/m) (dBpV/m) (dB)
120.026* Vertical 28.6 60.80 -32.2
130.002* Vertical 23.4 60.80 -37.4
381.274 Vertical 19.9 60.80 -40.9
485.276 Vertical 19.9 60.80 -40.9
866.550 Vertical 25.9 60.80 -34.9
1300.048* Vertical 32.3 60.80 -28.5
2166.667 Vertical 37.0 60.80 -23.8
2600.000 Vertical 32.8 60.80 -28.0
3899.50* Vertical 36.8 60.80 -24.0
80.020 Horizontal 24.6 60.80 -36.2
120.030* Horizontal 33.5 60.80 -27.3
866.552 Horizontal 27.0 60.80 -33.8
1300.048* Horizontal 34.4 60.80 -26.4
2166.77 Horizontal 354 60.80 -25.4
3033.49 Horizontal 32.8 60.80 -28.0

Remark: (1) * * “ indicates the frequency of the emissions fall into the restricted band as defined in Section 15.205(a).
(2) There is no spurious emission found between lowest oscillating frequency to 30 MHz.

Limit Section 15.231(b)
Frequency (MHz) Field strength Field strength Measurement distance
(microvolt/meter) (dBuV/m) (meters)
433.274 1096.98 20*log(1096.98) = 60.80 3

Test Report No.: 14028138 001 Date: 15.12.2011 Page 11 of 11
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Section 15.209

A TUVRheinland®

Radiated emissions, which fall in the restricted bands, as defined in Section 15.205(a), was also comply with
the radiated emission limits specified in Section 15.209.

Frequency Antenna Field Strength at 3m Limit at 3m Delta to Limit
Polarization
(MHz) (dBpV/m) (dBpV/m) (dB)
120.026* Vertical 29.0 46 / QP -17
130.002¢ Vertical 24 .4 46 / QP -21.6
1300.048* Vertical 32.3 54/ AV -21.7
1300.048* Vertical 67.4 74 | PK -6.6
3899.50" Vertical 36.8 54/ AV -17.2
3899.50* Vertical 61.6 74 /| PK -12.4
120.030* Horizontal 33.6 46 / QP -12.4
1300.048* Horizontal 34.4 54 / AV -19.6
1300.048* Horizontal 67.7 74 | PK -6.3

Limit for Radiated Emission under Section 15.209:

Frequency (MHz) Field strength Field strength Measurement distance
(microvolt/meter) (dBuV/m) (meters)
30-88 100 20*log(100) = 40.00 3
88-216 150 20*log(150) = 43.52 3
216-960 200 20*log(200) = 46.02 3
960-2500 500 20*log(500) = 53.98 3

The emission limits shown in the above table are based on measurements employing a CISPR quasi-peak
detector and above 1000 MHz are based on the measurements employing an average detector.

Test Report No.: 14028138 001 Date: 15.12.2011 Page 12 of 12
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Bandwidth Measurement Section 15.231(c)
RESULT: Pass
Test Specification : FCC Part 15 section 15.231(c)
Detector Function : Peak
Supply Voltage : DC 7.2V
Centre Frequency 20dB Bandwidth FCC Limits *
(MHz) (KHz) (KHz)
433.28 576 1083.2

* FCC Limit of 20dB bandwidth measurement = (0.25%) (Centre Fre%uency)
= (0.25%) (433.28x10°)
=1083.2 KHz

For test results refer to Appendix 1, page 2.

Limit Section 15.231(c)

The bandwidth of the emission shall be no wider than 0.25% if the center frequency for devices operating
above 70MHz and below 900MHz.

Test Report No.: 14028138 001 Date: 15.12.2011 Page 13 of 13
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- The graph shows the pattern of coding during the signal transmission.
- The duration of one ‘on’ signal is 1.8ms.
- Therefore, the total signal ‘on’ time of one successful period is (1.8ms x 5) = 9ms.

Average factor: 20 log (9/ 100) = -20.92dB.
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Technical Descriptions

The radio transmissions are manually trigged and are for very short duration. The system
will not transmit if there is anything else on the channel, it is very friendly to other devices.
The most common trigger is when a gaming gun is hit and it transmits a very short packet
by radio back to the shooting gaming gun. Typically a unit only gets hit around 15 times
every 30 minutes. The other trigger is a start/end radio signal from the master controller to

start a game and end a game.

Ratings and System Details

Transceiver

FCCID

Z93BFS

Operated Frequency

433.30 MHz

Type of antenna

Integral antenna

Power supply

Battery operated 7.2V (NiMH)

Ports

none
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User manual

Bartlefield Sperts & 2001

[USER GUIDE FOR SATR CODE V1.44] RISEEUFER

FCC Compliance

This device complies with Part 15 of the FCC Rules. Operation
is subject to the following two conditions: (1) this device may
not cause harmful interference, and (2) this device must accept
any interference recebved, including Interference that may
cause undesired operation.

Changes or modifications not expressly approved by the party
responsible for compliance could void the user's authority to
operate the equipment.

MOTE:! This equipment has been tested and found to comphy
with the limits for a Class B digital device, pursuant to part 15
of the FCC Rules, These limits are designed to provide
reasonable protection against harmful interference in a
residential installation.

This equipment generates, uses and can radiate radio

frequency energy and, if not installed and used in accordance
with the instructions, may cause harmful interference o radio
communications, However, there [s no guarantee that
interference will not occur in a particular installation,

If this equipment does cause harmiul interference to radio or
tebevision reception, which can be determined by turning the
equipment off and on, the user is encouraged to try to correct
the interference by one or more of the following measures:

- Reorlent or relocate the receiving antenna,

- Increase the separation between the equipment and receber,
- Connect the equipment into an outlet on a cirouit different I
from that to whidh the receiver is connected,

- Consult the dealer or an experienced radio/ TV tedhnici
help.

n for

CE Compliance

q3
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2 SATR System — An Overview

SATR is short for 3mall Arms Tr if Receiver. 3ATR i an electronic systemn used for the live
acfion combet simulafion for entertsinment. SATR is purposely designed fo be configurable to be:
suitable for "Laser Tag” style games ol the way up to reglisfic fraining programs for the miitary.

Each SATR unitis capable of acfing in warious modes. The opfions include:
+ Weapan
+  master controller
+  baoMie box (medic box, ammunifion box] and
+ Mine.

Thiz manual apphes only fo SATR code versions 1.4 and later. A separate guide i avaiable for
aarier venions of code.

SATR supports o Laser Tag thems that can fineanns |

be used instead of the normal military
thema. With the Lasar Tag theme the | pizplay |
terms uzed changes and some alfernatfive
functionality is availoble.

2.1 Key SATR Features
+ Zoftware swppart for 69 different

zmall ez incheding a rangs of

hard guns, sub machine gurs, rifles

and machine gun:

#eal fime hit faedback

Real fime on gun indhvidual

perormarce dafifics

Back it LCD display [back [t controlled by a special button]

Radio control system fo help shoff manage the games

Three difficulty levels

Automatic re-spawn counfing

rdoor suppert (lower infrared power

Remaving of fiendly fre (opfional]

Smart medic and ammunifion bexes

Thrae mine mode:.

LazerTag setings [when the language selecfion i “LazerTag”|

2.2 Factory Default Settings
Urless otherwize sfipulated of the fime of order, the factory default setfings are:
+  Difficulty: Easy
+ Rarge:long
+ Mode: Cutdaor
+ Batte:]
Friendly Fire: On (i2. no feams)
Muzde fiazh color: White
+ Voice feedbackson

+ Vohume: kigh
+ languoge: American Female Englich junles: you've specified an alternate language].

e cuerousam coce v o1 TN

2.1 Dackward Compabbwey

venian 1.4 of AT Backtwa Sy compatible wih gider versani of BATE with M felawing
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» An i o et b 1.3 or loher o meapown 0 gaming g @i 1.0 of lghe code

= Mg cordier mut B9 100 o loh oD B MpOWR gaming gors Wi 1.0 or iohe
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3 SATR - Standard Playing Unit
3.

1 Boot Segquence
attle 1

The 3ATR unit & furned on and off using a switch operated by a key. Upon boot there ar= 3
opfions cvailabie to the uzer:

1. Pull tgger: Commence a few second count down fo use the last configurafion

Push left (red) bulon: Go fo menu for selecting difficulfy level, weapan, reloads, health,
and language.

Push right [black) button: Ga o mernw for selecting mode fweapon, medic box,
ammunifion bex, claymare mine, namal mine and dirty mine]. gun clazs, muzde fiash, hit
light calor, battle, ind: tdoar mode, vaice status, Master Confrolier mode
onfoff, volume.

o

3o

During the boot sequence the back Fght on the display it aufomatically fumed on unfl the 3
second count down commences. The bock fight iz alse on when the SATR unit iz uzed in controller
mode. During a ready state, the back light wil anly come on after pressing the fght button.

3.1.1 Saber Pistol Key Switch
Most gaming gun madeis have a standard electronic key saitch, which nesds to be atum
clockwize to switch on [and the reverse to switch off).

The Iaber Pistol has o smaller key. 3ee below for setfings.

Saber Pistol Key Switch
OFF

[ ] ’
' \ -
@ o
-

[USER GUIDE FOR SATR CODE V1.44] R FERS

3.2 Menu Scroll and Select

All menusin SATR operate in the same manner. Press the left fred] button o scroll down fo the it
of opfions. The right [black] button iz used to scrol up the list of opfions. The tiggeris used to select
the currant spfion.

3.3 Reload (left/red) Button Menus
SELECT DIFFICUTLY LEVEL
On pressing the reioad button, the menw fo select the difficulty level comes up.

Scroll using the left or right buttons to select o difficulty level and then pull the tigger fo lock in the
selection.

Difficulty Level  Uniimited Minimum Time  Automatic Defoult Health  Recoll (tum off
Reloads between hits  Reload (1t points) scope power)
seconds]

Easy Yes z Yes 5 Ho
Standard Ho 1 Mo 5 Yes
Hard Ho 05 Mo 3 Yes
SELECT WEAPON

Afber selecting the difficulty level, the selecfion of avalable weapons for the cument gun class is
isted. To change the gun class, pres: the fight [black] butfon on infial boot must be wsed.

Az the user serolz through the fist, @ verbal descripfion of the weapon i played explaining the
weapon and s capabiifies. A full descriphion of each weapon & avaikable in the appendix.

“Reks” is the defoult number of reloads
“Mag" is the magadine capacity of the weapon.

SET RELOADS
The defoult number of ammunifion reloads is determined by the weapon selected in the previous
step. But you can overide this and set the number of reloads.
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BT scx cuioe ror saTR CODE VLAY

Combo Box

Controller

Claymore Mine

Normal Mine

Dirty Mine:

Radio Repeater

to a team it will only re-spawn that team. When in ready
state, the reload and mode buttons are disabled. A gamer
re—spawns by pushing the main tigger button on the unit
‘whie ersuring the sensor can be hit by the infrared beam.

it also resets the respown counter on the F “game end™
and “game start” function. While in live state, the reload
‘and mode buttons are disabled.

Medic boxes can be configured fo perform a specified
number of spawns ar spawn for @ specified perod of fime.
A RF end/start sequence wil restort these counters.

In fimed games, with voice feedback fumed on, a medic
box will provide an audible waming ot the 1 minute, 30
seconds and 15 seconds to go marks.

This mode combines the funchonality of @ medic box and
an ammurifion box. The left relood button generates o
reload command and the figger button generates o
spawn. The fight button remains disabled.

Standard Master Controller formerdy known as a referes
gun.

Desaned for claymore mine case. A claymare in this mine
will use the kil mode causing the target gaming gun fo
reduce fo 0 hi# points immediately.

mine that anly 1 hit per exp
Using shoot signal from claymere but shoots confinuously for
22 secands.

This mode is designed fo repeat the radio sianak from o
master controler. The sianal repeated are pauze, resume,
start and end. A device configured as @ radio repeater
should be placed of the highes? point of the field idealy in
a tower with minimal amaunt of line of sight blocking
objects.

Follow on menu if medic box opfion is selectad

Medic Box Type

+  Unlimited Spawns,Unlimited

ReAcwt
+  Time Limiled

+  Umited Respawns/Lmited

ReActvis

Unlimited means the medic box i perform re-spawns

Time limited means the operator can specify baw many
minutes fo perform re-spawns. Best fo set this, perform an
radio end game fo set the medic box info game aver stafe:
and then start the fimer with the master confroller Stark
fradio] funcion.

Limited means seffing o fiwed number of respawns the

Any Team

Select Range

Volce Feedback On/Of

+ Team A

Baftie/Game X

1%

[USER GUIDE FOR SATR CODE V1.4+4] RUCELTEE

medic box wil perform before it will automatically stop.

Can respawns gaming guns set to team A, Team Bor
Friendly fire ON.

Ouidoor is the same as long range for o weopon and
indoor is the same as indoor for a weapon.

Can be uzed fo fum off the audible warmings when the
game & cloze fo finshing. In most cases we recommend
vou leave that on.

With ary team, the medic box wil perform spawnz
regardiess of what team the gaming gun i set fo.

I qeming quns are assigned to o team, then itis best fo
azsign the medic bax fo the same team. A medic box
canfigured for team A can will not respawns gaming guns
an teamB.

i & important fo assign a medic box to the same
battie/gome as the gaming guns and master controller that
wil be used for thiz gome. The Battie/Game value is used

to isolate one battle from another so they don’t interfere
with each other.

Follow o n menu if o Mine option i chosen

Multi Mine Always Lve

Single Mine One fire only

Regen Mine 2.5min Reload

Trigger Mine Shool to Fire

GUN CLASS

Mine reammns in é seconds automatically

Once fired must be reset before it can fire again. A mission
end /mizsion start by &F wil rearm the mine.

Mine reammns in 150 seconds automaficaly

The mine can be tigaered # the sensor on the claymare iz
hit by eny gaming gun.

The gun class iz used to specify the general clas: of weapen that this SATR unit has been instaled
on. It reflect: the sz=, weight and general locks of the weapan so that only weapaons from fhe
same gun class can be selected in normal aperation.

[[Fusing the sfandard sethings vou wil see...

[ using the “Loser Tag” theme vou wil see.. |
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[USER GUIDE FOR SATR CODE V1.44]

MUZZLE FLASH

The muzde fash i the forward facing LED's that flash when a gaming
gun s fiing. The colour of the Bash is configurable. The default white i
used usually as it fends fo look the most redlisfic. However the red and
green opfions are sometimes used fo disfinguish feams ot right, thisis
typicaly done in conjuncfion with setfing the hit ight o the same colour.

The default is white muzle fiash. The opfions are:
*  White Muzzie Aash
* Red Muzle Aash
Green Muzzie Flash [or alfernative a blue muzde fiash if you've ordered Cobras, this needs
to be sfipulated ot fime of order|
* HNoMuzie Flash

Even if a muzzie flash colour is selected, a 3ATR unit configured as an MP5 3D will sfil not generate
a muzie flash.

HIT UGHT
The hit light i the LED that flashes in the sensor domes when a unit takes a hit and stays on whie in
dead state.

The default “Ho hit light™ opfion results in no hit ight showing when SATR i hit but does result in @
red hit light when the unitis dead. Because SATR has a radio hit feedback sysfem, the hit ight is
unnecessary in many circumstances.

The other opfions are green and red hit ight.

RANGE: INDOOR/OUTDOOR

VWihen cperafing @ vary close quarier's games hypicaly of an indear
enviranment, the indoar opfion shouid be selected. The indoor epfion
sigrificantly reduces the power of the infrared beam. The purpoze of
range reducfion iz to minimize the level of infrared rebound somefimes known az IR bounce.
Sefting indacr made mears the gaming gun willignare the nomal rangs for the :pecified
weapon including rangs ovanids. Indoor range is aven shorter than “short rangs

When ing indoors Sport thet ol walls are painted matt black and
we recommend that friendly fire i fumed off by seffing the feams.

RANGE OVER RIDE

Every individual weapen smulated by 3ATR has a range specified for . However the default
range associated with the weapan are designed fo crecte for game bolance between different
mode! gaming gurs. However if required, you can specify the range independently of the
weapon emulafion by using the “Select Range™ menu item.

If the defoult range is selected, then the range used is the range of the weapon selected af the
fime of fiing urless indoor mode s selected.
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