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REVISION HISTORY

Original Test Report No.: 10866733S-A

Revision Test report No. Date Page Contents
revised
- 10866733S-A July 13, 2015 | - -
(Original)
1 10866733S-A July 21, 2015 | p.1,p.2 Revised report.
| p.5,8,9,10,11| Changed "TIA-603-C" to "TIA-603-D".
Corrected the error in the table of section 3.2.
lp11 | Added comments in section9.
| p.32-p.37 | Corrected the limit (+/-25to +/-1.5).
2 10866733S-A July 28, 2015 | p.1,p.2 Revised report.
pia T Changed "TIA-603-C" fo “TiA6030"
3 10866733S-A August 6, 2015| p.1, p.2 Revised report.

Added comment in Emission masks data.
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SECTION 1: Customer information

Company Name : Circuit Design Inc.

Address :  7557-1, Hotaka Azumino-city, Nagano 3893 Japan

Telephone Number : +81-263-82-1011

Facsimile Number : +81-263-82-1012

Contact Person . Maiko Yasunaga
SECTION 2: Equipment under test (E.U.T.)
2.1 Identification of E.U.T.

Type of Equipment : UHF Narrow Band Multi Channel Transceiver

Model Number : LMD-400-R

Serial Number . Refer to Section 4.2

Rating . DC3.0Vto55V

Country of Mass-production : Japan

Condition of EUT . Production model

Receipt Date of Sample :February 7, 2014

Modification of EUT : The test lab did not make the modification to th& Bupplied from the customer to have it pass

the tests.

2.2 Product Description

Model: LMD-400-R (referred to as the EUT in thisgs) is a UHF Narrow Band Multi Channel Transceive

General Specification
Clock frequency(ies) in the system 21.25 MHz

Radio Specification

Radio Type : Transceiver

Frequency of Operation : 458.0000 MHz to 462.50{x
Modulation : GFSK

Intermediate frequency : 1st IF: 21.7 MHz, 2nd4B0 kHz
Bandwidth : 8.5 kHz

Channel spacing : 12.5 kHz

Power Supply (RF port input) : DC3.0Vto55V

Antenna type : Whip antenna

Antenna Gain : 1.83 dBi

Antenna Connector Type : Plug connector (Shintdk@69022)
Operating Temperature : -20 deg.C to +60 deg.C

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ke®8-2820 JAPAN
Telephone: +81 463 50 6400

Facsimile: +81 463 50 6401
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SECTION 3: Test specification, procedures and results

31

Test Specification

Test specification

FCC Part 90 Subpart I: 20it&| revised on May 5, 2015

Title FCC 47CFR Part90 PRIVATE LAND MOBILE RADI SERVICES
* The revision on May 5, 2015 does not affeet tiast specification applied to the EUT.
3.2 Proceduresand results
No. |ltem Test Procedure [Specification |Remarks |Deviation |Worst margin [Results
FCC section
1 |RF Output Power | TIA-603-D 2.2.190.205, 90.217, - N/A - Complied
90.267
. FCC section 2.1033 .
> Modulation TIA-603-D 2.2.3,|555 119 section ) N/A ) Complied
Characteristics 2.2.6 5.2 *3)
3 Emission TIA-603-D FCC section ) N/A ) (Complied
Bandwidth 2.2.11,1.3.44 [90.209, 90.217 *4)
o TIA-603-D FCC section (Complied
4 |Emission masks 2211, 1.3.44 |90.210, 90.217 - N/A - 54
Spurious Emission FCC section
5 |at Antenna TIA-603-D 2.2.1390.210, 90.215, - N/A - Complied
Terminals 90.217
. 5.2dB
: FCC section '
g |meldStrength of fpys 563 5 5 5 19090.210, 90.215, | Radiated|N/A (924.996 MHZ, |~ e
Spurious Emission 90217 Horizontal,Peak,
) TXx 462.5 MHz)
o FCC section (Complied
7 |Frequency Stability|TIA-603-D 2.2.2 90.213, 90.217 - N/A - "
Transient Frequeng FCC section
8 Behavior Mr1A-603-D 2.2.19 90.214, 90.217 - N/A - N/A *2)
29.5 dB,
Receiver spurious A2 FCC 15.109, . (484.200 MHz, [(Complied
9 emissions TIA-603-D 2.1.1 RSS-Gen 7 Radiated N/A Horizontal,QP, *4)
Rx 462.5 MHz)
5 -
10 [29% Occupied  |pgs Gen4.6.1 |RSS-Gen 4.6.1|- N/A N/A N/A

Bandwidth

Note: UL Japan, Inc.’s EMI Work Test Procedure 13-B/0420.

*1) These tests were also referred to "Land MoBNéor PM Communications Equipment Measurement and

Performance Standards" (TIA-603-D: 2010)
*2) The test is not applicable since the power ll@f&UT is less than 120 mW.

*3) The test is not applicable since this devicedsto 2.4 kHz deviation as default value. To tbap can not be
made by end user. The procedure to tune up washattavhen this application was submitted. Also,nmoelulation

description as FCC section 2.1033(c)(13) requestedattached.

*4) The test is not applicable since the power ll@f&UT is less than 120 mW, The test is reference

33

Addition to standard

Other than above, no addition, exclusion nor deiahas been made from the standard.

3.4

Confirmation

UL Japan, Inc. hereby confirms that E.U.T., in tbefiguration tested, complies with the specificat FCC part 90.

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ke®8-2820 JAPAN

Telephone:
Facsimile:

+81 463 50 6400
+81 463 50 6401
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35 Uncertainty

EMI

The following uncertainties have been calculategrtivide a confidence level of 95 % using a coveragtork=2.

(EMI measurement)

ltem Frequency range | No.1 SAC' (¢) No.2 SAC(#) No.3 SAC (¢)
Radiated emission 9 kHz-30 MHZ 3.7 dB 3.7dB 3.6dB
(Measurement distance: 3 m) 30 MHz-300 MH 4.8 dB 5.0 dB 4.8 dB
300 MHz-1 GHz 5.0 dB 5.0dB 4.8 dB
1 GHz-18 GHz 4.9 dB 4.9 dB 4.9 dB
(Substitution measurement)
ltem Frequency range | No.1 SAC! (¥) No.2 SAC(z) No.3 SAC (¥)
Radiated emission 30 MHz-300 MHZ 4.7dB 4.7dB 4.7dB
(Substitution measurement: 3 m) 300 MHz-1 GH2 3.7dB 3.7dB 3.7dB
(EUT height 0.8 m)
1 GHz-18 GHz 5.3dB 5.3dB 5.3dB

*1: SAC=Semi-Anechoic Chamber

Radiated Emission Test
The data listed in this report meets the limitsegalthe uncertainty is taken into consideration.

Power Measurement uncertainty above 1 GHz fortdsswas: (+) 1.5 dB
Conducted emissions Measurement (below 1 GHz) waingrtfor this test was: (+) 1.6 dB

Conducted emissions, Power Density Measurement (A-&8Hz) uncertainty for this test was: (+) 1.4 dB

Conducted emissions Measurement (3 GHz-18 GHz) taioty for this test was: (+) 2.8 dB
Frequency Measurement uncertainty for this test {#3%5.3 x 10"-6
Bandwidth Measurement uncertainty for this test #as5.4 %

3.6 Test Location

UL Japan, Inc. Shonan EMC Lab.

1-22-3, Megumigaoka, Hiratsuka-shi, Kanagawa-ke+2820 JAPAN
Telephone number +81 463 50 6400

Facsimile number +81 463 50 6401

JAB Accreditation No. RTL02610

3.7 Dataof EMI, Test instruments, Test set up

Refer to APPENDIX.

Test room Width x Depth x Height (m) Test room WMidtDepth x Height (m)
No.1 20.6 x 11.3 x 7.65
T . Maximum measurement distance:No.1 Shielded room 6.8x4.1x2.7
Semi-Anechoic Chamber 10m
No.2 20.6 x 11.3 x 7.65
= . Maximum measurement distance:No.2 Shielded room 6.8x4.1x2.7
Semi-Anechoic Chamber 10m
No.3 12.7x 7.7 x5.35
e . Maximum measurement distancg:No.3 Shielded room 6.3x4.7x2.7
Semi-Anechoic Chamber 5m
No.4 .
Semi-Anechoic Chamber 8.1 x5.1x3.55 No.4 Shielded room 4.4x4.7%x27
No.5 Shielded room 7.8x6.4x2.7
No.6 Shielded room 7.8x6.4x27
No.1 Measurement room 255x4.1x25

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ke®8-2820 JAPAN

Telephone:
Facsimile:

+81 463 50 6400
+81 463 50 6401
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SECTION 4: Operation of E.U.T. during testing

4.1

Justification

4.2.

Operating M odes

Mode *1)

Tested frequency

Continuous Transmitting (Tx) None-modulated (CW)

84H00 MHz, 462.5000 MHz

Continuous Transmitting (Tx) modulated

458.0000 V#2.5000 MHz

Continuous Receiving (Rx)

458.0000 MHz, 462.50002MH

Configuration and peripherals

B

A: EUT

C: Antenna

DC50V

*2)

: The system was configured in typfeahion (as a customer would normally use it)tésting.

Open or input digital signal PN9, 4.8 kHz (frdéni?1201C (S/N: M14160, Anritsu))

*1) Cabling and setup were taken into consideradiot test data was taken under worst case conglition
*2) DC power supply (Model No.: PAN35-10A) was uf§edDC 5.0 V input.

Description of EUT and Support equipment

No. | Item M odel number Serial number | Manufacturer Remark
UHF Narrow Band N .
. S0000019, *3)| Circuit Design
A Multi Chgnnel LMD-400-R S0000020  *4)| Inc. EUT
Transceiver
B Test board Igé_SgDBOZ/LMD- ) Icr:1|£CUIt Design )
C | Whip antenna ANT-LEA-01-R | 1 orouitbesign
*3) Used for Radiated emission tests.
*4) Used for Antenna terminal conducted tests.
List of cablesused
No. Name Length (m) Shield Remark
Cable Connector
1 DC cable 1.3 Unshielded Unshielded -
2 Digital input 0.3 Shielded Shielded -
UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ke®8-2820 JAPAN

Telephone:
Facsimile:

+81 463 50 6400
+81 463 50 6401
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SECTION 5: RF Output power

51

52

53

54

55

Test Procedure TIA-603-D section 2.2.1

Test data APPENDIX 1
Test result Pass
Test instruments SPM-06, SPSS-01, SAT20-06, SCC-G13, STM-06, KDC-01

M easurement Block Diagram of RF power output

Digital input /SCC'G13
\
\ _ Y SPM-06
\ Transmitter /| SAT20-06 | SPSS-01 Power Meter
under Test /| Attenuator | Power ML2495A
STM { (EUT) ¥ | 20dB Sensor
-06 > % v MA2444D
\

N\
N RF Output
RF Power Measurement (TIA-603-D section 2.2.1)

SECTION 6: Emission Bandwidth and Emission masks

6.1
1)

2)

Test Procedure TIA-603-D section 2.2.11

Set the reference level the spectrum analyzergatimodulation carrier level on the EUT
The Carrier is modulated by the PN9 digital sigda8 kHz) (worst mode).

The input signal shall be established at the fraquef maximum response of the modulation.
(*Emission mask D (406.1 MHz - 430 MHz and 450 MH¥70 MHz, channel spacing: 12.5 kHz))

6.2 Test Data APPENDIX 1
6.3 Test Result Pass
6.4 Test Instrument SSA-03, SCC-G13, SAT20-06, KDC-01, MP1201C
6.5 M easurement Block Diagram /SCC-Gl3
Digital Input /
\\ //
MP1201C “a| Transmitter " SAT20-06 SSA-03
Signal Generator » under Test > Attenuators Spectrum
(from customer) 20 dB analyzer
(Input digital signal: PN9, 4.8 kHz)
Emission Bandwidth (TIA-603-D section 2.2.11)
UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ke®8-2820 JAPAN

Telephone:
Facsimile:

+81 463 50 6400
+81 463 50 6401
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SECTION 7: Spuriousemission at Antenna Ter minals

7.1 Test Procedure

TIA-603-D section 2.2.13

1) The EUT was aligned for transmitter operation #trated power.
2) Set the reference level the spectrum analyzeretatimodulation carrier level on the EUT.

(Since spurious level was no difference betweenutaihn mode and none-modulation mode)

3) Output of EUT was connected with spectrum analytnerugh dummy load attenuator 20 dB.

7.2 Test Data

7.3 Test result

7.4 Test Instrument

75 M easurement Block Diagram

Digital Inpu\t

ST™M

\
\
\

APPENDIX 1

Pass

SSA-03, SCC-G13, SAT20-06, KDC-01

-06

Spurious Emission at Antenna Terminals (TIA-603doteon 2.2.13)

Transmitter
under Test

/SCC-G13

A 4

SAT20-06
Attenuators
-20 dB

SSA-03
Spectrum
analyzer

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ke®8-2820 JAPAN

+81 463 50 6400
+81 463 50 6401

Telephone:
Facsimile:
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SECTION 8: Field Srength of Spurious Emission

8.1 Test Procedure : TIA-603-D section 2.2.12

1) The EUT was aligned for transmitter operatiofulitrated power.

2) Set the reference level the spectrum analyzéret@anmodulation carrier level on the EUT.
(Since spurious level was no difference betweenutaihn mode and none-modulation mode)

3) Tune-up the transmitter (EUT)

4) For each spurious measurement the receivinghaatis adjusted to the correct length for the feeupy
involved. These measurements are made from thestoadio frequency generated in the EUT or 30 Mz t
the tenth harmonics of the carrier.

5) EUT was placed on a urethane plate form of nahsize, 0.5 m by 0.5 m raised 0.8 m above the wctimtg
ground plane.

The Radiated Electric Field Strength intensity basn measured in semi anechoic chamber on a ground
plane (above 1 GHz only) and at a distance of 3 m.

The measuring antenna height was varied betweemoldnm and the turn table was rotated a full retroh
in order to obtain the maximum value of the eledield strength.

The measurements were performed for both vertiwdilrerizontal antenna polarization.

6) Exchanged the EUT to the Substitution Antenha,mheasurement was set for the same height 1.%ime as
EUT. The frequency below 1GHz of the Substitutiamtexna was used the Half wave dipole Antenna, which
was tuned the measured frequency in 1).

The frequency above 1GHz of the Substitution Anéewas used Horn Antenna.

The Substitution Antenna was connected to the $i@raerator, and the polarized electromagneticataudi

of the Substitution Antenna was matched with the oithe measuring Antenna, which was set with the
Signal Generator to the measured frequency inli§nTwe set with the Output power (CW) of the Sligna
Generator where the measuring electromagnetic sieéhgth is equal to the measured value in 1) bgns

of varying the measuring antenna height betweentd 41m to obtain maximum receiving level.

Its Output power of Signal Generator was recorded.

7 Below 1 GHz:

Effective radiated power was calculated by subitngahe cable loss and the attenuator loss coneecte
between the Signal Generator and the Substitutiema from the Output power of the Signal
Generator recorded in 2).
For the usage of the Antenna (Horn Antenna) exiteghe Half wave dipole Antenna (2.15 dBi) for the
Substitution Antenna, the Effective radiated powas calculated by compensating the finite diffeseimcthe
Antenna gain of the Half wave dipole Antenna, aotsSitution Antenna.
Above 1 GHz:
Equivalent isotropic radiated power was calculabgdsubtracting the cable loss and the attenuatss lo
connected between the signal generator and thditstilos antenna from the output power of the signa
generator recorded in 2).
For the usage of the antenna (horn antenna) fostlstitution antenna, the equivalent isotropidaiadi
power was calculated by compensating the finitesstultion antenna.

Frequency Below 1 GHz Above 1 GHz

Instrument used Spectrum Analyzer Spectrum Analyzer

IF Bandwidth PK: RBW: 10 kHz/VBW: 300 kHz| PK: RBW: 1 MHz/VBW: 3 MHz

Transmitter Spurious Limit : Carrier Level [dBmB6 dB

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ke®8-2820 JAPAN
Telephone: +81 463 50 6400

Facsimile: +81 463 50 6401
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8.2 Test Data APPENDIX 1
8.3 Test Result Pass
8.4 Test Instrument :

[9k-30MHZz]: SAEC-02, STR-02, SAF-02, SCC-B2/B4/B8/B8/B13/SRSE-02, SAT6-07, SLP-02,

[30M-1GHz]: SAEC-01, STR-01, SAF-01, SCC-A1/A3/AGIA8/A13/SRSE-01, KAT6-04, SBA-01,

SAT10-01, SCC-A2/A4/A6/ATIAB/AL3/SRSE-01, KAT®, SLA-01, SSG-02, SCC-04, SCC-05, SDA-08
[1G-5GHz]: SAEC-02, SSA-01, SCC-G22, KAF-04, SCO2GSHA-02, SSG-02, SCC-G16, SHA-RS01

8.5 M easurement Block Diagram

Digital Input

ST™M
-06

Transmitter

Antenna
under Test

\eur

A 4

STR-01
or
SSA-01
or
STR-02
Spectrum
analyzer

Field Strength of Spurious Emission (TIA-603-D s&ti2.2.12)

SECTION 9: Frequency Sability

9.1 Test Procedure TIA-603-D section 2.2.2

* The limit value applied +/-1.5 ppm of sever&sixed",
because the tested equipment cannot speéttir @f Fixed or Mobile.

*|t is originally necessary to measure -30 detp @50 deg.C, but -30 deg.C was not measured,
because this test may be not applied sire®foutput power of this equipment is less thanrh20

9.2 Test Data APPENDIX 1

9.3 Test Result Pass
9.4 Test Instrument

9.5 M easurement Block Diagram

SAT20-06
Attenuators
-20 dB

SCH-01, SFC-01, SAT20-06, SCC-G13, KDC-01, MP1201C

iF Digital Input i
! i
I | STM Transmitter [
! -06 under Test i >
! i
! i
: Temperature !
- !
I

| control chambe

SFC-01
Counter
53151A

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ke®8-2820 JAPAN
Telephone: +81 463 50 6400

Facsimile: +81 463 50 6401



Test Report No.  : 10866733S-A

Page 112 of 42
Issued date : July 13, 2015
FCCID : VOX-LMD400RC

Contents of APPENDIXES

APPENDI X 1: Data of Radio tests

RF output power

Emissions Bandwidth

Emissions masks
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APPENDI X 1: Data of Radio tests
RF output power

UL Japan, Inc.

Shonan EMC Lab. No.5 Shielded Room
Company Circuit Design Inc.
Equipment UHF Narrow Band Multi Channel Transceiver Regulation FCC section 90.217
Model LMD-400-R FCC section 90.205, 90.267
Serid No. S0000020 RSS-119, section 5.10
Power DC5V Date February 20, 2014
Mode Transmitting Temperature 24 deg.C

Humidity 52 %RH

ENGINEER Kenichi Adachi

(* PIM: Power Meter with power sensor, PK: Peak, AV: Average)

Freg. P/M (PK)| Cable Atten. Result Limit Margin
Reading Loss Loss
[MHZ] [dBm] | [dB] [@8] | [dBm] | [mwW] | [dBm] | [mw] [dB]
458.0000 -11.12 1.59 19.89 10.36 10.86 20.79 120.00 10.43
462.5000 -11.74 1.59 19.89 9.74 9.42 20.79 120.00 11.05

* Referencelimit: 6 W er.p. (for fixed or mobile), 2 W e.r.p. (for portable) (section 90.267(e)(2), 90.267(g)(2))

(Reference)
Maximum permissible exposure (M PE)
For the calculation of the MPE, areference antennawith again of 1.83 dBi ( = 1.52 ) has been assumed.

Freg. Max power | Antenna Power Power Limitl Limit2
Gain density density
at 20 cm at 20 cm
[MHZ] [mW] [1] [mW/em2]| [Wim"2] [[mW/em”2]| [W/m"2]
458.0000 10.86 152 0.003 0.033 0.305 1.724
462.5000 9.42 152 0.003 0.028 0.308 1.736
Calculation:

Power density at 20 cm [mW/cm2] = ( Max power [mMW] x Antennagain[])/ (4 x pi x (r =20 [cm] )"2)

Power density at 20 cm [W/m”2] = Power density at 20 cm [mW/cm*2] x 10

* Limit1 for maximum permissible exposure (MPE) according to FCC 1.1310 tablel(b) (=f[MHz] /1500)

* Limit2 for maximum permissible exposure (MPE) according to RSS-102 section 4 and Safety Code 6 section 2.2 table 6 (= 0.02619 x f [MHZ] ~ (0.6834) )

UL Japan, Inc.

Shonan EMC L ab.

1-22-3 M egumigaoka, Hiratsuka-shi, Kanagawa, Japan 259-1220

Telephone :+81 463 50 6400

Facsimile : +81 463 50 6401 13 of 42
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Emission Bandwi

dth

UL Japan, Inc.
Shonan EMC Lab. No.5 Shielded Room

Company Circuit Design Inc.
Equipment UHF Narrow Band Multi Channel Transceiver Regulation FCC part 90, section 90.209
Model LMD-400-R RSS-119, section 5.5, table 3
Seria No. S0000020 Date February 20, 2014
Power DC5V Temperature 24 deg.C
Mode Transmitting Humidity 52 %RH
input signal: PN9, 4.8 kHz (worst data (Digital signal)) ENGINEER Kenichi Adachi
Freq.  |(Reference) 26 dB bandwidtl 99 % Occupied bandwidth
[MHZ [kHZ] [kHZ]
458.0000 9.2430 8.2934
462.5000 9.2120 8.2117
(method RSS-Gen)
Tx 458 MHz Tx 462.5 MHz
% Agilent RL % Agilent RL
Mirl 458,080 666 MHz Mirl  462.586 666 MHz
Ref -5 dBm Atten 16 dB -14.08 dBm Ref -5 dBm Atten 16 dB -14.76 dBm
#Samp #Samp
Log f "‘H’A Log A A
18 fl \. 18 [ \
dB/ hd dB/ ¥
> \f >4 <
r W ~/ i\
W b I b
h i Y
et
Lofu «-"‘““"‘“ S Ly ,T,q-“‘v“‘i““w I T Pe——
ML $2 ML $2 |
Center 458.000 606 MHz Span 58 kHz Center 462.500 080 MHz Span 50 kHz
#Res BH 518 Hz #UBH 1.6 MHz Sweep 559.5 ms (8001 prs) #Res BH 518 Hz #BH 1.6 MHz Sweep 559.5 ms (3061 pts)
Occupied Bandwidth Occ BH % Pwr  99.00 1 Occupied Bandwidth Occ BH % Pwr  99.00 %
8.2934 kHz ®x dB -26.60 dB 8.2117 kHz x dB -26.00 dB
Transmit Freq Error 106.348 Hz Transmit Freq Error 93.772 Hz
» dB Banduidth 18.418 kHz* ® dB Banduidth 10.485 kHz*
(method T1A-603-D)
Tx 458 MHz Tx 462.5 MHz
% Agilent RL % Agilent RL
Mirl 458,080 666 MHz Mirl  462.586 666 MHz
Ref -5 dBm Atten 16 dB -25.08 dBm Ref -5 dBm Atten 16 dB -25.33 dBm
#Peak ‘ #Peak |
Log ) i '
dB/ PLRALN dB/ WDWWM
V4 e 5/ Q“«f
Il Il Il 1
b Y I Y
7 N o T
M & | M ar .
LA Y e LA L Wi
ML $2 hd | M e T e Ll ]
Center 458.000 606 MHz Span 55.63 kHz Center 462.500 080 MHz - Span 55.63 kHz
#Res BH 108 Hz #\BH 1 kHz Sweep 1822 5 (8801 pts) #Res BH 108 Hz #UBH 1 kHz Sweep 1022 5 (8001 pts)
Occupied Bandwidth Occ BH % Pwr  99.00 1 Occupied Bandwidth Occ BH % Pwr  99.00 %
8.2230 kHz ®x dB -26.60 dB 8.2997 kHz x dB -26.00 dB
Transmit Freq Error 96.762 Hz Transmit Freq Error 126.358 Hz
» dB Banduidth 9.243 kHz ® dB Banduidth 9.212 kHz

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 M egumigaoka, Hiratsuka-shi, K anagawa 259-1220 JAPAN

: +81 463 50 6400
1 +81 463 50 6401

Telephone
Facsimile
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Test Report No. : 10866733S-A

Revised date : August 6, 2015

Emission masks

UL Japan, Inc.

Shonan EMC Lab. No.5 Shielded Room

Company Circuit Design Inc.
Equipment UHF Narrow Band Multi Channel Transceiver Regulation FCC part 90, section 90.210
Model LMD-400-R RSS-119, section 5.8.3
Serid No. S0000020 Date February 20, 2014
Power DC5V Temperature 24deg.C
Mode Transmitting Humidity 52%RH
input signal: PN9, 4.8kHz (worst data (Digital signal)) ENGINEER Kenichi Adachi
Tx 458 MHz Tx 462.5MHz
Emission mask D Emission mask D
% Agilent RL % Agilent RL
Mirl  457.997 698 MHz Mirl 462,497 765 MHz
Ref -11.1 dBm Atten 16 dB -14.58 dBm Ref -11.81 dBm Atten 16 dB -16.66 dBm
#Peak #Peak
Leg i ‘ | Lo i
4B/ JM dB/ M%@w\

==
/

LaRv / N

—
|

\ LaRw /

$1 52 A\M

) 51 52 |
¥

—=

V3 FC W’ '
an [

Y3 FC

w

£0F1: £0F1:
Fesk Fesk .UMM
FFT FFT i

Y u
Span 55.63 kHz

Center 458.000 006 MHz

#Res BW 108 Hz #BH 1 kHz

Center 462.500 900 MHz
#Res BW 100 Hz

Span 55.63 kHz
Sweep 1822 5 (8801 pts)

#UBH 1 kHz Sweep 1022 5 (8001 pts)

(Refer ence none-modulation chart)

(Refer ence none-modulation chart)

Atten 16 dB

RL
Hirl 462.497 643 MHz
-11.81 dBm

[
R

=

% Agilent RL % Agilent
Mirl 457.997 643 MHz

Ref -11.1 dBm Atten 16 dB -11.1@ dBm Ref -11.81 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
LAy / \ LAy /
51 52 { \‘ 51 52
M3 FC M3 FC

AA AA
£ £
450k 450k X
FFT 4 T FFT it

v AR

GLuli Lk

WWMWM.L

ot

Center 458.000 606 MHz

#Res BW 108 Hz #BH 1 kHz

Center 462.580 800 MHz -
#Res BW 100 Hz

Span 55.63 kHz
Sweep 1822 5 (8801 pts)

Span 55.63 kHz
Sweep 1022 5 (8001 pts)

#VBH 1 kHz

* Limitlineis

center frequency to +/-5.625 kHz ( = width 11.25 kHz) is-0 [dB], +/-5.625 kHz to +/-12.5 kHz is- (7.27 * (fd - 2.88)) [dB] and +/-12.5 kHz outside is-70 [dB].
* Although Span was set narrower than real measurement value(56.25 kHz) by equipment setting, these limits was severer than real limitsline.
* It wasoriginally only that was the limit of -30 dB of 90.217, however, the severe of limit of RSS-119 / FCC 90.210 was used.

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 M egumigaoka, Hiratsuka-shi, K anagawa 259-1220 JAPAN

: +81 463 50 6400
1 +81 463 50 6401

Telephone
Facsimile
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Test place
Date

UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
S0000020 )

February 20, 2014 ( Serial No.

Temperature / Humidity 24deg.C , 52%RH

Test Report No. : 10866733S-A

Engineer Kenichi Adachi
Spurious emission at antenna terminal
Tx 458MHz
9kHz - 150kHz 150kHz - 30MHz
# Agilent RL # Agilent RL
Ref 21.48 dBm Atten 16 dB Ref 21.48 dBm Atten 16 dB
#Peak #Peak
Log Log
18 18
dB/ dB/
Offst Offst
21.5 21.5
dB dB
1] 1]
-19.6 -19.6
dBm dBm
LgAv LgAv
-_W“-—’_"_-_-\‘m/‘-f—\_,—\_,—_
51 52 51 52
Start 8.999 kHz Stop 156.001 kHz Start 158 kHz Stop 36.000 MHz
#Res BH 10 kHz #UBH 36 kHz Sweep 1.6 ms (3061 pts) #Res BH 10 kHz #UBH 36 kHz Sweep 285.3 ms (3661 pts)
Marker Trace Type ¥ Axig Amplitude Marker Trace Type ¥ Axig Amplitude
30MHz - 300MHz 300MHz - 1GHz
= Agilent RL # Agilent RL
Mkrl 45808 MHz
Ref 21.48 dBm Atten 16 dB Ref 21.48 dBm Atten 16 dB 10.46 dBm
#Paak #Peak 1
Log Log
18 18
dB/ dB/
Offst Offst
21.5 21.5
dB dB
1] 1]
-19.6 -19.6
dBm dBm
LgAv LgAv
. .
5 5 G 5o e N o PRI IR IR
Start 30.08 MHz B Stop 300.00 MHz Start 300,60 MHz - Stop 1.680 00 GHz
#Res BH 10 kHz #UBH 36 kHz Sweep 2.581 5 (3661 pts) #Res BH 10 kHz #UBH 36 kHz Sveep 6.69 s (3061 pts)
Marker Trace Type ¥ Axig Amplitude Marker Trace Type X Axig Amplitude
1 Freq 45£.88 MHz 18.48 dEn
2 (&) Freq 91E.88 MHz -B5.26 dBn
1GHz - 5GHz
# Agilent RL
Re! 21,48 dbm ftten 19 d5 OTTset calculation
&%9 Cable Atten. Total
4B/ Loss Loss loss
Offst LaB| LaB| LaB|
as 150 19.80 2148
1]
-19.6
dBn | Rt Jrotiany
LgAv
51 52
Start 1.000 6 GHz Stop 5.000 & GHz
#Res BH 1 MHz #VBH 3 MHz Sweep 6.933 ms (3661 pts)
Marker Trace Type ¥ Axig Amplitude

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN

Telephone

1 +81 463 50 6400

Facsimile 1 +81 463 50 6401
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Test Report No. : 10866733S-A

Test place UL Japan, Inc. Shonan EMC Lab. No.5 Shielded Room
Date February 20, 2014 ( Serial No. S0000020)
Temperature / Humidity 24deg.C , 52%RH
Engineer Kenichi Adachi
Spurious emission at antenna terminal
Tx 462.5MHz
9kHz - 150kHz 150kHz - 30MHz
# Agilent RL # Agilent RL
Ref 21.48 dBm Atten 16 dB Ref 21.48 dBm Atten 16 dB
#Peak #Peak
Log Log
16 16
dB/ dB/
Offst Offst
21.5 21.5
dB dB
1] 1]
-28.4 -28.4
dBm dBm
LgAv LgAv
e Sl W NP e
51 52 51 52 O Sphoghabt bttt
Start 8.999 kHz Stop 156.001 kHz Start 158 kHz Stop 39.000 MHz
#Res BH 10 kHz #UBH 36 kHz Sweep 1.6 ms (3061 pts) #Res BH 10 kHz #UBH 36 kHz Sweep 285.3 ms (3661 pts)
Marker  Trace Type W Axis fmplituds Marker  Trace Type W Axis fmplituds
30MHz - 300MHz 300MHz - 1GHz
= Agilent RL # Agilent RL
Mkrl 462.56 MHz
Ref 21.48 dBm Atten 16 dB Ref 21.48 dBm Atten 16 dB 9.59 dBm
#Peak #Peak 1
Log Log
16 16
dB/ dB/
Offst Offst
21.5 21.5
dB dB
1] 1]
-28.4 -28.4
dBm dBm
LgAv LgAv
ST 57 bt e o T i bl | 51 52 TIPS | BRIV
Start 30.06 MHz Stop 300.09 MHz Start 300.06 MHz - Stop 1,680 09 GHz
#Res BH 10 kHz #UBH 36 kHz Sweep 2.581 5 (3661 pts) #Res BH 10 kHz #UBH 36 kHz Sveep 6.69 s (3061 pts)
Marker  Trace Type W Axis fmplituds Marker  Trace Type W Axis fmplituds
1 @ Freg 452.58 MHz .69 dEn
2 @ Freg 925,88 MHz ~64.65 dBn
1GHz - 5GHz
# Agilent RL
Ref 2115 dEm fceen 10 o ofTset calculation
&%9 Cable Atten. Total
4B/ Loss Loss loss
Offst LaB| LaB| LaB|
as 150 19.80 2148
1]
-28.4
dBm - . i :
LgAv
51 52
Start 1.000 6 GHz Stop 5.000 & GHz
#Res BH 1 MHz #VBH 3 MHz Sweep 6.933 ms (3661 pts)
Marker  Trace Type W Axis fmplituds

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone 1 +81 463 50 6400
Facsimile : +81 463 50 6401
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Test Report No. : 10866733S-A

DATA OF RADIATED EMISSION (below 30MHz) TEST

UL Japan,Inc. Shonan EMC Lab. No.2 Semi-Anechoic Chamber
Date : 2014/02/20

Company : Circuit Design, Inc. Mode : Transmitting 458.0000MHz
Kind of EUT . UHF Narrow band multi channel transceiver Order No. : 10214948S

Model No. : LMD-400-R Power : DC 5V

Serial No. : §0000019 Temp./Humi. : 24deg.C / 21%RH
Remarks : EUT & antenna worst-axis: Y

No detect signal from EUT

Limit1 : FCC part 90, carrier level=108.9dBuV/m, Spurious, PK
Engineer : Kenichi Adachi

100
90
80
70
60
50

— Limit1 (PK)
~ Limit2 (AV)

—©— 0deg
~—©-— 90deg

W;“ HJA'WM i
30 “

20
10

Field Strength [dBuV/m]

-10
-20

0
01  .02.03 .05.07 A1 2 3 571 2 3 5710 20

Frequency [MHz] 30

100
90
80
70
60
50

40 R ” )

30 s T L

20 g

10

— Limit1 (PK)
~ Limit2 (AV)

—©— 45deg

Field Strength [dBuV/m]

-10
-20

0
01  .02.03 .05.07 A1 2 3 571 2 3 5710 20

Frequency [MHz] 30

Calculation:Result [dBuA] =Reading [dBuV] +Ant.Fac [dB] +Loss (Cable+ATT) [dB] -Gain (AMP) [dB]
Ant.Type=LOOP:Loop Antenna 18 of 2
0
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Text Box
UHF Narrow band multi channel transceiver


Test Report No. : 10866733S-A

DATA OF RADIATED EMISSION (below 30MHz) TEST

UL Japan,Inc. Shonan EMC Lab. No.2 Semi-Anechoic Chamber
Date : 2014/02/20

Company : Circuit Design, Inc. Mode : Transmitting 462.5000MHz
Kind of EUT : UHF Narrow band multi channel transceiver QOrder No. : 10214948S

Model No. : LMD-400-R Power : DC 5V

Serial No. : §0000019 Temp./Humi. : 24deg.C / 21%RH
Remarks : EUT & antenna worst-axis: Y

No detect signal from EUT

Limit1 : FCC part 90, carrier level=109.2dBuV/m, Spurious, PK
Engineer : Kenichi Adachi

100
90
80
70
60
50

40 - M»%%WMMW

30 -

20

10

— Limit1 (PK)
~ Limit2 (AV)

—©— 0deg
~—©-— 90deg

=
=

Field Strength [dBuV/m]

-10
-20

0
01  .02.03 .05.07 A1 2 3 571 2 3 5710 20

Frequency [MHz] 30

100
90
80
70
60

50
40 gy

o WV\MM\AM
30 % ity R A ,WMWMWMWMWW
20

10

— Limit1 (PK)
~ Limit2 (AV)

—©— 45deg

Field Strength [dBuV/m]

-10
-20

0
01  .02.03 .05.07 A1 2 3 571 2 3 5710 20

Frequency [MHz] 30

Calculation:Result [dBuA] =Reading [dBuV] +Ant.Fac [dB] +Loss (Cable+ATT) [dB] -Gain (AMP) [dB]
Ant.Type=LOOP:Loop Antenna 19 0f 42
0
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UHF Narrow band multi channel transceiver


Company
Kind of EUT
Model No.
Serial No.
Remarks

Test Report No. : 10866733S-A

DATA OF RADIATED EMISSION TEST

: Circuit Design, Inc.
: UHF Narrow band multi channel transceiver Order No.
: LMD-400-R
: S0000019

: EUT & antenna worst-axis: H: Z, V: X

UL Japan, Inc. Shonan EMC Lab. No.1 Semi-Anechoic Chamber

Mode

Power

Temp./Humi.

Limit1 : FCC part 90, carrier level=108.9dBuV/m, Spurious, PK

Engineer

Date : 2014/02/18
: Transmitting 458.0000MHz
: 10214948S

: DC &V
: 21deg.C / 22%RH

: Kenichi Adachi

— Limit1 (PK)

110

100

90

80

70

60

50

40

w&&%*“&ﬁ

ol o e

Field Strength [dBuV/m]

30

I—

T A

S

e
I
Y bl
T
I

10

30

50

7

0

100

200 300

Frequency [MHz]

500 700
1000

No. Frea.

Reading

<PK>

Ant.Fac

Loss

Result

Limit

Margin

Gain

<PK>

<PK>

<PK>

Pola. | Height| Angle

[MHz]

[dBuV]

[dB/m]

1 915.996
2 915.996

62.6
59.1

215
21.5

[dB]
20.0
20.0

[dB]
31.3
31.3

[dBuV /m]

72.8
69.3

[dBuV/m]

78.9
78.9

[dB]

[H/V]| [cm] | [deg]

Ant.
Type

Comment

6.1
9.6

Hori. 100| 115
Vert. | 100 0

LP
LP

Calculation:Result [dBuV/m] =Reading [dBuV] +Ant.Fac [dB/m] +Loss (Cable+ATT) [dB] -Gain (AMP) [dB]
Ant.Type=BC:Biconical Antenna, LP:Logperiodic Antenna, SHA% X:Horn Antenna

20 of 42
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Test Report No. : 10866733S-A

DATA OF RADIATED EMISSION TEST

UL Japan, Inc. Shonan EMC Lab. No.1 Semi-Anechoic Chamber
Date : 2014/02/18

Company : Circuit Design, Inc. Mode : Transmitting 462.5000MHz
Kind of EUT : UHF Narrow band multi channel transceiver Qrder No. : 102149488

Model No. : LMD-400-R Power : DC 5V

Serial No. : §0000019 Temp./Humi. : 21deg.C / 22%RH
Remarks : EUT & antenna worst-axis: H: Z, V: X

Limit1 : FCC part 90, carrier level=109.2dBuV/m, Spurious, PK
Engineer : Kenichi Adachi

110 — Limit1 (PK)

100 (PK)

90 4 Hori. (PK)
80 —— Vert. (PK)
70 (PK)
60
50

JII—E
el s

I
30 s
oA e
2 o AN \"\*\— N T A

10

Field Strength [dBuV/m]

4
— NP

50 70 100 200 300 500 700

30 Frequency [MHz]

1000

Reading . Result Limit Margin
Frea. PK> Ant.Fac| Loss | Gain <PK> PK> <PK>
[MHz] [dBuV] | [dB/m]| [dB] | [dB] | [dBuV/m]|[dBuV/m]| [dB] | (H/VI| [cm] | [deg]
1 924.996| 63.7| 21.5| 20.0 31.2 74.0 79.2 5.2 Hori. | 100| 116 LP
2 924.996 589 21.5| 20.0| 31.2 69.2 79.2 10.0| Vert. | 100 0| LpP

Pola. | Height| Angle | Ant.

No. Type

Comment

Calculation:Result [dBuV/m] =Reading [dBuV] +Ant.Fac [dB/m] +Loss (Cable+ATT) [dB] -Gain (AMP) [dB]
Ant.Type=BC:Biconical Antenna, LP:Logperiodic Antenna, SHA% X:Horn Antenna 1 of 40
0
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UHF Narrow band multi channel transceiver


Company
Kind of EUT
Model No.
Serial No.
Remarks

Test Report No. : 10866733S-A

DATA OF RADIATED EMISSION TEST

: Circuit Design, Inc.
. UHF Narrow band multi channel transceiver Qrder No.
: LMD-400-R
: $0000019

: EUT & antenna worst-axis: H: Y, V: Z

UL Japan, Inc. Shonan EMC Lab. No.2 Semi-Anechoic Chamber

Mode

Power

Temp./Humi.

Limit1 : FCC part 90, carrier level=108.9dBuV/m, Spurious, PK

Date : 2014/02/19

: Transmitting 458.0000MHz
: 10214948S

: DC 5V

: 24deg.C / 21%RH

Engineer : Kenichi Adachi
80 -
— Limit1 (PK)
75
70 Hori. (PK)
65 4 Hori. (PK)
s
S 60 Vert. (PK)
> 4 Vert. (PK)
o
s 55
AN
=
5 50
S A A 1} B
@ 45 4% 4% A a
Ll i
7] PN % ‘
=) 40 N\ [
£ |
[T 3 5 Wﬁ WMW‘MMW}WWWWWWW'""\ .
30 R b
25 s Gl !
20
20 3.0 5.0
1.0 6.0
Frequency [GHz]
Reading . Result Limit Margin .
No Frea. PK> Ant.Fac| Loss | Gain <PK> PK> <PK> Pola. | Height| Angle %n;é Comment
[MHz] [dBuV] | [dB/m]| [dB] | [dB] |[dBuV/m]|[dBuV/m]| [dB] | [H/V]| [cm] | [deg]
1 1373.993 50.2 249 3.1| 36.0 422 78.9 36.7| Hori. 103| 101| SHAO2
2 1831.992 50.5 25.7| 3.7] 354 445 789 34.4| Hori. 117 104| SHAO02
3 2289.988 48.0 27.1| 42| 35.1 442 78.9 34.7| Hori. 122 62| SHAO2
4 2747987 546 28.2| 4.6] 35.1 52.3 789 26.6| Hori. 100 66| SHA02
5 3205.984 46.5 28.4| 5.1 35.1 449 789 34.0| Hori. 103 61| SHAO2
6 3663.981 50.0 28.4( 55| 35.1 48.8 78.9 30.1| Hori. 108 66| SHAO2
7 4121.979 45.0 28.9| 57| 348 44.8 789 34.1| Hori. 100 65| SHA02
8 4579.977 46.4 29.6( 6.2| 34.6 47.6 78.9 31.3| Hori. 100| 301| SHAO2
9 1373.993 47.0 249 3.1| 36.0 39.0 78.9 39.9| Vert. 152| 289| SHA02
10 1831.992 499 25.7| 3.7] 354 439 789 35.0| Vert. 151 231| SHAO2
1 2289.988 47.8 27.1| 42| 35.1 44.0 78.9 34.9| Vert. 110 59| SHA02
12 2747987 50.3 28.2| 4.6] 35.1 48.0 789 30.9| Vert. 106 177| SHAO2
13 3205.984 49.6 28.4| 5.1 35.1 48.0 789 30.9| Vert. 127 51| SHAO02
14 3663.981 454 28.4( 55| 35.1 442 78.9 34.7| Vert. 131 34| SHA02
15 4121.979 440 28.9| 57| 348 43.8 789 35.1| Vert. 132 44| SHA02
16 4579.977 438 29.6| 6.2| 34.6 45.0 789 33.9| Vert. 131 0| SHAO2

Calculation:Result [dBuV/m] =Reading [dBuV] +Ant.Fac [dB/m] +Loss (Cable) [dB] -Gain (AMP) [dB]
Ant.Type=BC:Biconical Antenna, LP:Logperiodic Antenna, SHA% *:Horn Antenna
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UHF Narrow band multi channel transceiver


Company
Kind of EUT
Model No.
Serial No.
Remarks

Test Report No. : 10866733S-A

DATA OF RADIATED EMISSION TEST

: Circuit Design, Inc.
: UHF Narrow band multi channel transceiver Order No.
: LMD-400-R
: $0000019

: EUT & antenna worst-axis: H: Y, V: Z

UL Japan, Inc. Shonan EMC Lab. No.2 Semi-Anechoic Chamber

Mode

Power

Temp./Humi.

Limit1 : FCC part 90, carrier level=109.2dBuV/m, Spurious, PK
Engineer

Date : 2014/02/19

: Transmitting 462.5000MHz
: 10214948S

: DC 5V

: 24deg.C / 21%RH

: Kenichi Adachi

80

— Limit1 (PK)
75
70 Hori. (PK)
65 4 Hori. (PK)
e
S 60 Vert. (PK)
> 4 Vert. (PK)
o
s 55
=
5 50
AN
[ /A Z% 4
@ 45 viny : 7
s | @ LA
40 4
k=) A !
> PAN
2 35 | | J
30 L
25
20
20 3.0 5.0
1.0 6.0
Frequency [GHz]
Reading . Result Limit Margin .
No Frea. PK> Ant.Fac| Loss | Gain <PK> PK> <PK> Pola. | Height| Angle %n;é Comment
[MHz] [dBuV] | [dB/m]| [dB] | [dB] |[dBuV/m]|[dBuV/m]| [dB] | [H/V]| [cm] | [deg]
1 1387.493 48.9 249 3.2 35.9 411 79.2 38.1| Hori. 104] 100| SHAO2
2 1849.991 484 25.7| 3.8| 354 425 79.2 36.7| Hori. 115 106 SHAO2
3 2312.488 48.5 27.2 42| 35.1 448 79.2 34.4| Hori. 121 60| SHAO2
4 2774986 525 28.3| 4.6] 35.1 50.3 79.2 28.9| Hori. 100 65| SHA02
5 3237.484 46.2 28.4| 52| 35.2 446 79.2 34.6| Hori. 102 62| SHA02
6 3699.981 49.7 28.4( 55| 35.1 48.5 79.2 30.7| Hori. 107 64| SHAO2
7 4162.479 449 29.0/ 58| 34.8 449 79.2 34.3| Hori. 100 62| SHA02
8 4624.977 458 29.9( 6.2| 34.6 47.3 79.2 31.9| Hori. 100] 299| SHA02
9 1387.493 46.4 249 3.2 35.9 38.6 79.2 40.6| Vert. 149] 293| SHA02
10 1849.991 474 257 3.8| 354 415 79.2 37.7| Vert. 149 239| SHAO2
11 2312.488 474 27.2| 4.2] 351 43.7 79.2 35.5| Vert. 109 62| SHAO2
12 2774.986 50.2 28.3| 4.6] 35.1 48.0 79.2 31.2| Vert. 104 175| SHAO2
13 3237.484 476 28.4| 52| 35.2 46.0 79.2 33.2| Vert. 147 64| SHA02
14 3699.981 456 28.4( 55| 35.1 44.4 79.2 34.8| Vert. 129 36| SHA02
15 4162.479 441 29.0/ 58| 34.8 441 79.2 35.1| Vert. 133 47]| SHAO02
16 4624.977 434 29.9| 6.2| 34.6 449 79.2 34.3| Vert. 130 0| SHAO2

Calculation:Result [dBuV/m] =Reading [dBuV] +Ant.Fac [dB/m] +Loss (Cable) [dB] -Gain (AMP) [dB]
Ant.Type=BC:Biconical Antenna, LP:Logperiodic Antenna, SHA% *:Horn Antenna
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Test Report No. : 10866733S-A

DATA OF RADIATED EMISSION (SUBSTITUTION) TEST

UL Japan, Inc. Shonan EMC Lab. No.1 Semi-Anechoic Chamber
Date : 2014/02/18

Company : Circuit Design, Inc. Mode : Transmitting 458.0000MHz
Kind of EUT . UHF Narrow band multi channel transceiver Qrder No. 102149488

Model No. : LMD-400-R Power : DC 5V

Serial No. : §0000019 Temp./Humi. : 21deg.C / 22%RH
Remarks : EUT & antenna worst-axis: H: Z, V: X

Limit : FCC part 90,Substitution -13dBm,Spurious,PK

Engineer : Kenichi Adachi
<< ERP DATA >>
Reading X e ERP . .
No. Frea <PK> SGLevel | ant.Gain | Loss Result Limit Margin Pola. Height | Angle AntT¥ype Comment
[MHz] [dBuV] [dBm] [dBi] [dB] [dBm] [dBm] [dB] [cm] | [deg] )
1 915.996 62.6 -8.6 22 20.8 -29.4 -13.0 16.4| Hori. 100 115 Dipol
2 915.996 59.1 -8.9 2.2 20.8 -29.7 -13.0 16.7| Vert. 100 0 Dipol

Calculation:Result [dBm] =SG level [dB] +Tx Ant Gain [dBi] -Tx Loss (Cable+ATT) [dB] -2.15 [dB]
Tx Ant: 120MHz turned Dipole (30M-120M), Dipole (120M-1G) / Rx-Ant: Biconical (25M-300M), Logperiodic(32(2‘0Mf—JZG)
0
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Test Report No. : 10866733S-A

DATA OF RADIATED EMISSION (SUBSTITUTION) TEST

UL Japan, Inc. Shonan EMC Lab. No.1 Semi-Anechoic Chamber
Date : 2014/02/18

Company : Circuit Design, Inc. Mode : Transmitting 462.5000MHz
Kind of EUT . UHF Narrow band multi channel transceiver Qrder No. : 102149488

Model No. : LMD-400-R Power : DC 5V

Serial No. : §0000019 Temp./Humi. : 21deg.C / 22%RH
Remarks : EUT & antenna worst-axis: H: Z, V: X

Limit : FCC part 90,Substitution -13dBm,Spurious,PK

Engineer : Kenichi Adachi
<< ERP DATA >>
Reading X e ERP . .
No.|  Free K> | SOl | antGain | Loss [“Resurt | Limit | MM | poig | HelOR) Andle | TX ) comment
[MHz] [dBuV] [dBm] [dBi] [dB] [dBm] [dBm] [dB] [cm] [deg] )
1 024.996( 637 -7.6 2.2 21.0 -286[ -13.0] 15.6] Hori. 100[ 116 Dipol
2 924.996| 589 -9.2 2.2 21.0 -30.2| -13.0[ 17.2| Vert. 100 0| Dipol

Calculation:Result [dBm] =SG level [dB] +Tx Ant Gain [dBi] -Tx Loss (Cable+ATT) [dB] -2.15 [dB]
Tx Ant: 120MHz turned Dipole (30M-120M), Dipole (120M-1G) / Rx-Ant: Biconical (25M-300M), Logperiodic(3ZQSOMf—JZG)
0
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Test Report No. :

10866733S-A

DATA OF RADIATED EMISSION (SUBSTITUTION) TEST

UL Japan, Inc. Shonan EMC Lab. No.2 Semi-Anechoic Chamber

Date : 2014/02/19

Company : Circuit Desian. Inc. Mode : Transmitting 458.0000MHz
Kind of EUT . UHF Narrow band multi channel transceiver Qrder No. : 10214948S
Model No. LMD-400-R Power DC 5V
Serial No. $0000019 Temp./Humi. 24deg.C / 21%RH
Remarks EUT & antenna worst-axis: H: Y, V: Z
Limit : FCC part 90,Substitution —13dBm,Spurious,PK
Engineer : Kenichi Adachi
<< EIRP DATA >>
Reading EIR | '
No Freq. <PK> SG Level Ant.l.-éain Loss Result Limit Margin Pola. Height | Angle Ant.r%vpe Comment
IMHz] [Bu] | [dBm] [dBi] [dB] [Bm] | [dBml | [dB] [em] | [deg] i
1 1373.993 50.2 -63.0 7.2 4.7 -60.5 -13.0 47.5| Hori. 103 101 Horn
2 1831.992 50.5 -61.6 9.4 5.5 -57.7 -13.0 44.7| Hori. 117 104 Horn
3 2289.988 48.0 -63.6 9.6 6.2 -60.2 -13.0 47.2| Hori. 122 62 Horn
4 2747.987 54.6 -51.3 9.9 6.8 -48.2 -13.0 35.2| Hori. 100 66 Horn
5 3205.984 46.5 -64.4 113 7.3 -60.4 -13.0 47.4| Hori. 103 61 Horn
6 3663.981 50.0 -574 123 7.8 -529 -13.0 39.9| Hori. 108 66 Horn
7 4121.979 45.0 -65.4 123 8.3 -61.4 -13.0 48.4| Hori. 100 65 Horn
8 4579.977 46.4 -61.0 12.2 8.8 -57.6 -13.0 44.6| Hori. 100 301 Horn
9 1373.993 47.0 -70.5 7.2 4.7 -68.0 -13.0 55.0| Vert. 152 289 Horn
10 1831.992 499 -649 9.4 5.5 -61.0 -13.0 48.0| Vert. 151 231 Horn
1 2289.988 47.8 -62.1 9.6 6.2 -58.7 -13.0 45.7| Vert. 110 59 Horn
12 2747.987 50.3 -554 9.9 6.8 -52.3 -13.0 39.3| Vert. 106 177 Horn
13 3205.984 49.6 -58.3 113 7.3 -54.3 -13.0 41.3| Vert. 127 51 Horn
14 3663.981 454 -67.3 123 7.8 -62.8 -13.0 49.8| Vert. 131 34 Horn
15 4121.979 44.0 -69.8 123 8.3 -65.8 -13.0 52.8| Vert. 132 44 Horn
16 4579.977 43.8 -70.0 12.2 8.8 -66.6 -13.0 53.6| Vert. 131 0 Horn

Calculation:Result [dBm] =SG level [dB] +Tx Ant Gain [dBi] -Tx Loss (Cable+ATT) [dB]

Tx Antenna: Horn (1G-40G) / Rx-Antenna: Horn (1G-40G)

26 of 42
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Test Report No. :

10866733S-A

DATA OF RADIATED EMISSION (SUBSTITUTION) TEST

UL Japan, Inc. Shonan EMC Lab. No.2 Semi-Anechoic Chamber

Date : 2014/02/19

Company : Circuit Design, Inc. Mode : Transmitting 462.5000MHz
Kind of EUT : UHF Narrow band multi channel transceiver Qrder No. : 10214948S
Model No. LMD-400-R Power DC 5V
Serial No. $0000019 Temp./Humi. 24deg.C / 21%RH
Remarks EUT & antenna worst-axis: H: Y, V: Z
Limit : FCC part 90,Substitution —13dBm,Spurious,PK
Engineer : Kenichi Adachi
<< EIRP DATA >>
Reading EIR | '
No Freq. <PK> SG Level Ant.l.-éain Loss Result Limit Margin Pola. Height | Angle Ant.r%vpe Comment
IMHz] [BuV] | [dBm] [dBi] [dB] [dBm]_| [dBm] | [dB] [em] | Ideg] :
1 1387.493 489 -64.3 7.3 4.8 -61.8 -13.0 48.8| Hori. 104 100 Horn
2 1849.991 48.4 -63.7 9.5 5.5 -59.7 -13.0 46.7| Hori. 115 106 Horn
3 2312.488 48.5 -63.1 9.6 6.2 -59.7 -13.0 46.7| Hori. 121 60 Horn
4 2774986 525 -524 10.0 6.8 -49.2 -13.0 36.2| Hori. 100 65 Horn
5 3237.484 46.2 -64.7 114 7.4 -60.7 -13.0 47.7| Hori. 102 62 Horn
6 3699.981 49.7 -57.7 123 7.9 -53.3 -13.0 40.3| Hori. 107 64 Horn
7 4162.479 449 -65.5 123 8.4 -61.6 -13.0 48.6| Hori. 100 62 Horn
8 4624977 458 -61.6 12.2 8.9 -58.3 -13.0 45.3| Hori. 100 299 Horn
9 1387.493 46.4 -711 7.3 4.8 -68.6 -13.0 55.6| Vert. 149 293 Horn
10 1849.991 47.4 -66.4 9.5 5.5 -62.4 -13.0 49.4| Vert. 149 239 Horn
1 2312.488 47.4 -62.5 9.6 6.2 -59.1 -13.0 46.1| Vert. 109 62 Horn
12 2774986 50.2 -555 10.0 6.8 -52.3 -13.0 39.3| Vert. 104 175 Horn
13 3237.484 47.6 -60.3 114 7.4 -56.3 -13.0 43.3| Vert. 147 64 Horn
14 3699.981 456 -67.5 123 7.9 -63.1 -13.0 50.1| Vert. 129 36 Horn
15 4162.479 441 -69.9 123 8.4 -66.0 -13.0 53.0| Vert. 133 47 Horn
16 4624977 434 -70.4 12.2 8.9 -67.1 -13.0 54.1| Vert. 130 0 Horn

Calculation:Result [dBm] =SG level [dB] +Tx Ant Gain [dBi] -Tx Loss (Cable+ATT) [dB]

Tx Antenna: Horn (1G-40G) / Rx-Antenna: Horn (1G-40G)

27 of 42
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Test Report No. : 10866733S-A

DATA OF RADIATED EMISSION TEST

UL Japan, Inc. Shonan EMC Lab. No.1 Semi-Anechoic Chamber
Date : 2014/02/18

Company : Circuit Design, Inc. Mode : Receiving 458.0000MHz
Kind of EUT . UHF Narrow band multi channel transceiver Qrder No. : 102149488

Model No. : LMD-400-R Power : DC 5V

Serial No. : §0000019 Temp./Humi. : 21deg.C / 22%RH
Remarks : EUT & antenna worst-axis: H: Z, V: X

Limit1 : FCC 15B Class B (3m)

Engineer : Kenichi Adachi
60 ——— Limit1 (QP)
50 Hori. (PK)
¢ Hori. (QP)
=
> 40 — Vert. (PK)
> @ Vert.(QP)
[aa]
=
£ 30 WWM
Yk il
§ o WMWW
- P b il /MWWM Lk
(72} FINA i LU
- 20 —
2 ) %}?
m Ak
10
0
50 70 100 200 300 500 700
30 Frequency [MHz] 1000
Reading . Result Limit Margin .
No. Freq. QP> Ant.Fac| Loss | Gain <QP> QP> QP> Pola. | Height| Angle 'f\yn;é Comment
[MHz] [dBuV] | [dB/m] | [dB] | [dB] | [dBuV/m]|[dBuV/ml{ [dB] | [H/VI| [cm] | [deg]
1 436.300 231 166 7.8] 319 15.6 46.0] 30.4] Hori. | 100 o] Lp
2 457.998| 232| 16.8| 7.9| 319 16.0 46.0| 30.0| Hori. | 100 o] Lp
3 479.700( 232| 17.0| 80| 319 16.3 46.0( 29.7| Hori.| 100 0| Lp
4 436.300( 23.1| 16.6| 7.8| 319 15.6 46.0| 30.4| Vert. | 100 o Lp
5 457.998| 232| 16.8| 7.9| 319 16.0 46.0| 30.0| Vert. | 100 o Lp
6 479700 232| 17.0| 80| 319 16.3 46.0( 29.7| vert.| 100 o] LP

Calculation:Result [dBuV/m] =Reading [dBuV] +Ant.Fac [dB/m] +Loss (Cable+ATT+ AAF) [dB] —Gain (AMP) [dB]
Ant.Type=BC:Biconical Antenna LP:Logperiodic Antenna SHAO1: Horn 28 of 42
0
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Test Report No. : 10866733S-A

DATA OF RADIATED EMISSION TEST

UL Japan, Inc. Shonan EMC Lab. No.1 Semi-Anechoic Chamber
Date : 2014/02/18

Company : Circuit Design, Inc. Mode : Receiving 462.5000MHz
Kind of EUT . UHF Narrow band multi channel transceiver Qrder No. : 102149488

Model No. : LMD-400-R Power : DC 5V

Serial No. : §0000019 Temp./Humi. : 21deg.C / 22%RH
Remarks : EUT & antenna worst-axis: H: Z, V: X

Limit1 : FCC 15B Class B (3m)

Engineer : Kenichi Adachi
60 — Limit1 (QP)
50 Hori. (PK)
¢ Hori. (QP)
s
> 40 — Vert. (PK)
> @ Vert.(QP)
o
=
= MM
5 30 . A
s A i
S o MW% f A,VW“"
= . Ll o) A A \""MW
d - "i,év‘f(*:{?rﬁmw/d\‘% ) Jv»\:jﬁ{“}f‘”‘\“;"jww‘lw
= 20 -
2 W)
m
10
0
50 70 100 200 300 500 700
30 Frequency [MHz] 1000
Reading . Result Limit Margin .
No. Frea. QP> Ant.Fac| Loss | Gain <QP> QP> QP> Pola. | Height| Angle 'f\yn;é Comment
[MHz] [dBuV] | [dB/m]| [dB] | [dB] | [dBuV/m]|[dBuV/m]| [dB] | [H/VI| [cm] | [deg]
1 440.800 231 16.6| 7.8| 31.9 15.6 46.0 30.4| Hori. 100 of LP
2 462.498 23.1 16.9] 79| 31.9 16.0 46.0 30.0| Hori. 100 of LP
3 484200 23.2 17.1] 8.1) 31.9 16.5 46.0 29.5( Hori. 100 of LP
4 440.800 23.1 16.6| 7.8 31.9 15.6 46.0 30.4| Vert. 100 of LP
5 462.498 23.1 16.9] 79| 31.9 16.0 46.0 30.0| Vert. 100 of LP
6 484200 23.2 17.1] 8.1) 31.9 16.5 46.0 29.5( Vert. 100 of LP

Calculation:Result [dBuV/m] =Reading [dBuV] +Ant.Fac [dB/m] +Loss (Cable+ATT+ AAF) [dB] —Gain (AMP) [dB]
Ant.Type=BC:Biconical Antenna LP:Logperiodic Antenna SHAO1: Horn 29 of 42
0
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Test Report No. : 10866733S-A

DATA OF RADIATED EMISSION TEST

UL Japan, Inc. Shonan EMC Lab. No.2 Semi-Anechoic Chamber
Date : 2014/02/20

Company : Circuit Design, Inc. Mode : Receiving 458.0000MHz
Kind of EUT : UHF Narrow band multi channel transceiver Qrder No. : 102149488

Model No. : LMD-400-R Power : DC 5V

Serial No. : §0000019 Temp./Humi. : 24deg.C / 21%RH
Remarks : EUT & antenna worst-axis: H: Y, V: Z

No detect signal from EUT

Limit1 : FCC 15B Class B (3m) AV
Limit2 : FCC 15B Class B (3m) Peak Engineer : Kenichi Adachi

80 — Limit1 (AV)

75 — Limit2 (PK)
70

65 “ Hori.
60
55
50
45
40
35

30
25 WWMMWWWW
20

1.0

Field Strength [dBuV/m]

2.0 3.0 5.0

Frequency [GHz] 6.0

80 — Limit1 (AV)

75 ~ Limit2 (PK)
70

65 & Vert.
60
55
50
45
40
35 L i ‘ o
30 {r Ll AN e idad
25 1 |
20

1.0

Field Strength [dBuV/m]

2.0 3.0 5.0

Frequency [GHz] 6.0

Calculation:Result [dBuV/m] =Reading [dBuV] +Ant.Fac [dB/m] +Loss (Cable) [dB] -Gain (AMP) [dB]
Ant.Type=BC:Biconical Antenna, LP:Logperiodic Antenna, SHA% Xx:Horn Antenna 30 of 42
0
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Test Report No. : 10866733S-A

DATA OF RADIATED EMISSION TEST

UL Japan, Inc. Shonan EMC Lab. No.2 Semi-Anechoic Chamber
Date : 2014/02/19

Company : Circuit Design, Inc. Mode : Receiving 462.5000MHz
Kind of EUT . UHF Narrow band multi channel transceiver Qrder No. : 102149488

Model No. : LMD-400-R Power : DC 5V

Serial No. : §0000019 Temp./Humi. : 24deg.C / 21%RH
Remarks : EUT & antenna worst-axis: H: Y, V: Z

No detect signal from EUT

Limit1 : FCC 15B Class B (3m) AV
Limit2 : FCC 15B Class B (3m) Peak Engineer : Kenichi Adachi

80 — Limit1 (AV)

75 — Limit2 (PK)
70

i < Hori.
60
55
50
45
40 »
35 . -

30 ‘ ik AT e

25 WWWMM

1.0

Field Strength [dBuV/m]

2.0 3.0 5.0

Frequency [GHz] 6.0

80 — Limit1 (AV)

75 ~ Limit2 (PK)
70

65 &— Vert.
60
55
50
45
40
35
30
25
20

Field Strength [dBuV/m]

2.0 3.0 5.0

Frequency [GHz] 6.0

Calculation:Result [dBuV/m] =Reading [dBuV] +Ant.Fac [dB/m] +Loss (Cable) [dB] -Gain (AMP) [dB]
Ant.Type=BC:Biconical Antenna, LP:Logperiodic Antenna, SHA% Xx:Horn Antenna 31 of 42
0
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Revised date

Test Report No. :

July 21, 2015

10866733S-A

Freguency Stability

UL Japan, Inc.
Shonan EMC Lab. No.5 Shielded room

Company Circuit Design Inc. Regulation FCC part 90 subpart I, 90.213
Equipment UHF Narrow Band Multi Channel Transceiver RSS-119 section 5.3
Modéd LMD-400-R Date February 21, 2014
Serial No. S0000020 Temperature 25deg.C
Power DC5V Humidity 28 %RH
Mode Transmitting 458 MHz ENGINEER Kenichi Adachi
Temperature Variation: -20deg.C * Thislimit is severer limit value is applied.

Original | MeasureLow | MeasureHigh [ Measure Frequency Frequency Limit
Test Conditions| Frequency |  frequency frequency frequency Error torerance

(MHz) (MH2) (MH2) (MHz2) (MHz2) (Ppm) (Ppm)
startup 458.0000 |457.996263 | 458.003950 | 458.000107 | 0.000107 0.23253 1.500
after 2minutes | 458.0000 | 457.996200 |458.004056 |458.000128 | 0.000128 0.27948 1.500
after Sminutes | 458.0000 |457.996475 |458.003619 |458.000047 | 0.000047 0.10262 1.500
after 10minutes | 458.0000 | 457.996481 |458.003881 |458.000181 | 0.000181 0.39520 1.500
Temperature Variation: -10deg.C

Original | MeasureLow | MeasureHigh [ Measure Frequency Frequency Limit
Test Conditions| Frequency |  frequency frequency frequency Error torerance

(MHz) (MH2) (MH2) (MHz2) (MHz2) (Ppm) (Ppm)
startup 458.0000 |457.996288 | 458.004100 | 458.000194 | 0.000194 0.42358 1.500
after 2minutes | 458.0000 |457.996518 |458.003956 |458.000237 | 0.000237 0.51747 1.500
after Sminutes | 458.0000 | 457.996406 |458.003981 |458.000194 | 0.000194 0.42249 1.500
after 10minutes | 458.0000 | 457.996488 |458.003788 |458.000138 | 0.000138 0.30131 1.500
Temperature Variation: 0deg.C

Original | MeasureLow | MeasureHigh [ Measure Frequency Frequency Limit
Test Conditions| Frequency |  frequency frequency frequency Error torerance

(MHz) (MH2) (MH2) (MHz2) (MHz2) (Ppm) (Ppm)
startup 458.0000 |457.996300 | 458.004075 | 458.000188 | 0.000188 0.40939 1.500
after 2minutes | 458.0000 | 457.996175 |458.004106 |458.000141 | 0.000140 0.30677 1.500
after Sminutes | 458.0000 |457.995944 |458.004100 |458.000022 | 0.000022 0.04803 1.500
after 10minutes | 458.0000 | 457.996568 |458.003844 |458.000206 | 0.000206 0.44978 1.500
Temperature Variation: 10deg.C

Original | MeasureLow | MeasureHigh [ Measure Frequency Frequency Limit
Test Conditions| Frequency |  frequency frequency frequency Error torerance

(MHz) (MH2) (MH2) (MHz2) (MHz2) (Ppm) (Ppm)
startup 458.0000 |457.996400 | 458.004082 | 458.000241 | 0.000241 0.52620 1.500
after 2minutes | 458.0000 |457.995956 |458.004119 |458.000038 | 0.000037 0.08188 1.500
after Sminutes | 458.0000 | 457.996431 |458.003888 |458.000160 | 0.000159 0.34825 1.500
after 10minutes | 458.0000 | 457.996488 |458.004088 |458.000288 | 0.000288 0.62882 1.500
Temperature Variation: 20deg.C

Original | MeasureLow | MeasureHigh [ Measure Frequency Frequency Limit
Test Conditions| Frequency |  frequency frequency frequency Error torerance

(MHz) (MH2) (MH2) (MHz2) (MHz2) (Ppm) (Ppm)
startup 458.0000 |457.996219 | 458.004050 | 458.000135 | 0.000135 0.29367 1.500
after 2minutes | 458.0000 | 457.996294 [458.004056 |458.000175 | 0.000175 0.38210 1.500
after Sminutes | 458.0000 | 457.996544 |458.003794 |458.000169 | 0.000169 0.36900 1.500
after 10minutes | 458.0000 | 457.995912 |458.004075 |457.999994 | -0.000007 -0.01419 1.500

* calculation: Measure frequency = ( Measure Low frequency + Measure High frequency ) / 2

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 M egumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN

Telephone
Facsimile

: +81 463 50 6400
: +81 463 50 6401
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10866733S-A

Freguency Stability

Temperature Variation: 30deqg.C * Thislimit is severer limit value is applied.

Original | MeasureLow | MeasureHigh [ Measure Frequency Frequency Limit
Test Conditions| Frequency |  frequency frequency frequency Error torerance

(MHz) (MHz) (MH2) (MHz) (MHz2) (Ppm) (Ppm)
startup 458.0000 |457.996232 | 458.004100 | 458.000166 | 0.000166 0.36245 1.500
after 2minutes | 458.0000 | 457.996212 |458.004050 |458.000131 | 0.000131 0.28603 1.500
after Sminutes | 458.0000 | 457.996325 |458.003894 |458.000110 | 0.000110 0.23908 1.500
after 10minutes | 458.0000 | 457.995900 |458.004088 |457.999994 | -0.000006 -0.01310 1.500
Temperature Variation: 40deg.C

Original | MeasureLow | MeasureHigh [ Measure Frequency Frequency Limit
Test Conditions| Frequency |  frequency frequency frequency Error torerance

(MHz) (MHz) (MH2) (MHz) (MHz2) (Ppm) (Ppm)
startup 458.0000 |457.996162 | 458.003668 |457.999915 | -0.000085 -0.18559 1.500
after 2minutes | 458.0000 | 457.996144 |458.003926 |458.000035 | 0.000035 0.07642 1.500
after Sminutes | 458.0000 | 457.996206 |458.003925 |458.000066 | 0.000066 0.14301 1.500
after 10minutes | 458.0000 | 457.995787 |458.003931 |457.999859 | -0.000141 -0.30786 1.500
Temperature Variation: 50deg.C

Original | MeasureLow | MeasureHigh [ Measure Frequency Frequency Limit
Test Conditions| Frequency |  frequency frequency frequency Error torerance

(MHz) (MHz) (MH2) (MHz) (MHz2) (Ppm) (Ppm)
startup 458.0000 |457.996132 | 458.003850 |457.999991 | -0.000009 -0.01965 1.500
after 2minutes | 458.0000 | 457.996263 |458.003732 |457.999998 | -0.000002 -0.00546 1.500
after Sminutes | 458.0000 | 457.996132 [458.003863 |457.999998 | -0.000002 -0.00546 1.500
after 10minutes | 458.0000 | 457.996088 |458.003863 |457.999976 | -0.000024 -0.05349 1.500
Temperature Variation: 60deg.C

Original | MeasureLow | MeasureHigh [ Measure Frequency Frequency Limit
Test Conditions| Frequency |  frequency frequency frequency Error torerance

(MHz) (MHz) (MH2) (MHz) (MHz2) (Ppm) (Ppm)
startup 458.0000 |457.995688 | 458.003838 | 457.999763 | -0.000237 -0.51747 1.500
after 2minutes | 458.0000 | 457.995694 |458.003950 |457.999822 | -0.000178 -0.38865 1.500
after Sminutes | 458.0000 | 457.996044 |458.003856 |457.999950 | -0.000050 -0.10917 1.500
after 10minutes | 458.0000 | 457.995712 |458.003975 |457.999844 | -0.000157 -0.34170 1.500

* calculation: Measure frequency = ( Measure Low frequency + Measure High frequency ) / 2

* -30 deg.C was not measured, because thistest may be not applied since the RF output power of this equipment islessthan 120 mw.

(measured chart example)
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July 21, 2015

Freguency Stability

UL Japan, Inc.
Shonan EMC Lab. No.5 Shielded room

Company Circuit Design Inc. Regulation FCC part 90 subpart I, 90.213
Equipment UHF Narrow Band Multi Channel Transceiver RSS-119 section 5.3
Modéd LMD-400-R Date February 21, 2014
Serial No. S0000020 Temperature 25deg.C
Power DC5V Humidity 28 %RH
Mode Transmitting 462.5 MHz ENGINEER Kenichi Adachi
Temperature Variation: -20deg.C * Thislimit is severer limit value is applied.

Original | MeasureLow | MeasureHigh [ Measure Frequency Frequency Limit
Test Conditions| Frequency |  frequency frequency frequency Error torerance

(MHz) (MH2) (MH2) (MHz2) (MHz2) (Ppm) (Ppm)
startup 462.5000 |462.496200 | 462.504144 | 462.500172 | 0.000172 0.37189 1.500
after 2minutes | 462.5000 |462.496462 |462.503581 |462.500022 | 0.000022 0.04649 1.500
after Sminutes | 462.5000 | 462.496500 |462.503881 |462.500191 | 0.000191 0.41189 1.500
after 10minutes | 462.5000 | 462.496256 |462.503732 |462.499994 | -0.000006 -0.01297 1.500
Temperature Variation: -10deg.C

Original | MeasureLow | MeasureHigh [ Measure Frequency Frequency Limit
Test Conditions| Frequency |  frequency frequency frequency Error torerance

(MHz) (MH2) (MH2) (MHz2) (MHz2) (Ppm) (Ppm)
startup 462.5000 |462.495844 | 462.504106 | 462.499975 | -0.000025 -0.05405 1.500
after 2minutes | 462.5000 | 462.496406 |462.503625 |462.500016 | 0.000016 0.03351 1.500
after Sminutes | 462.5000 | 462.496400 |462.503937 |462.500169 | 0.000168 0.36432 1.500
after 10minutes | 462.5000 |462.496532 |462.503732 |462.500132 | 0.000132 0.28541 1.500
Temperature Variation: 0deg.C

Original | MeasureLow | MeasureHigh [ Measure Frequency Frequency Limit
Test Conditions| Frequency |  frequency frequency frequency Error torerance

(MHz) (MH2) (MH2) (MHz2) (MHz2) (Ppm) (Ppm)
startup 462.5000 |462.496162 | 462.504212 | 462.500187 | 0.000187 0.40432 1.500
after 2minutes | 462.5000 | 462.496406 |462.504050 |462.500228 | 0.000228 0.49297 1.500
after Sminutes | 462.5000 | 462.496393 |462.504024 |462.500209 | 0.000208 0.45081 1.500
after 10minutes | 462.5000 | 462.496331 |462.504224 |462.500278 | 0.000278 0.60000 1.500
Temperature Variation: 10deg.C

Original | MeasureLow | MeasureHigh [ Measure Frequency Frequency Limit
Test Conditions| Frequency |  frequency frequency frequency Error torerance

(MHz) (MH2) (MH2) (MHz2) (MHz2) (Ppm) (Ppm)
startup 462.5000 |462.495957 | 462.504244 | 462.500101 | 0.000101 0.21730 1.500
after 2minutes | 462.5000 | 462.496269 |462.504200 |462.500235 | 0.000235 0.50703 1.500
after Sminutes | 462.5000 |462.496375 |462.504119 |462.500247 | 0.000247 0.53405 1.500
after 10minutes | 462.5000 | 462.496431 |462.504044 |462.500238 | 0.000238 0.51351 1.500
Temperature Variation: 20deg.C

Original | MeasureLow | MeasureHigh [ Measure Frequency Frequency Limit
Test Conditions| Frequency |  frequency frequency frequency Error torerance

(MHz) (MH2) (MH2) (MHz2) (MHz2) (Ppm) (Ppm)
startup 462.5000 |462.495919 | 462.503862 | 462.499891 | -0.000110 -0.23676 1.500
after 2minutes | 462.5000 | 462.495919 |462.504157 |462.500038 | 0.000038 0.08216 1.500
after Sminutes | 462.5000 | 462.496300 [462.503900 |462.500100 | 0.000100 0.21622 1.500
after 10minutes | 462.5000 | 462.495912 |462.504069 |462.499991 | -0.000010 -0.02054 1.500

* calculation: Measure frequency = ( Measure Low frequency + Measure High frequency ) / 2

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 M egumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN

Telephone
Facsimile

: +81 463 50 6400
: +81 463 50 6401
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Freguency Stability

Temperature Variation: 30deqg.C * Thislimit is severer limit value is applied.

Original | MeasureLow | MeasureHigh [ Measure Frequency Frequency Limit
Test Conditions| Frequency |  frequency frequency frequency Error torerance

(MHz) (MHz) (MH2) (MHz) (MHz2) (Ppm) (Ppm)
startup 462.5000 |462.496294 | 462.503781 | 462.500038 | 0.000037 0.08108 1.500
after 2minutes | 462.5000 | 462.496368 |462.504012 |462.500190 | 0.000190 0.41081 1.500
after Sminutes | 462.5000 | 462.495887 |462.504025 |462.499956 | -0.000044 -0.09514 1.500
after 10minutes | 462.5000 | 462.496431 |462.503787 |462.500109 | 0.000109 0.23568 1.500
Temperature Variation: 40deg.C

Original | MeasureLow | MeasureHigh [ Measure Frequency Frequency Limit
Test Conditions| Frequency |  frequency frequency frequency Error torerance

(MHz) (MHz) (MH2) (MHz) (MHz2) (Ppm) (Ppm)
startup 462.5000 |462.496144 | 462.503663 | 462.499904 | -0.000096 -0.20865 1.500
after 2minutes | 462.5000 | 462.495788 |462.504057 |462.499923 | -0.000077 -0.16757 1.500
after Sminutes | 462.5000 | 462.495782 |462.504063 |462.499923 | -0.000077 -0.16757 1.500
after 10minutes | 462.5000 | 462.496182 |462.503782 |462.499982 | -0.000018 -0.03892 1.500
Temperature Variation: 50deg.C

Original | MeasureLow | MeasureHigh [ Measure Frequency Frequency Limit
Test Conditions| Frequency |  frequency frequency frequency Error torerance

(MHz) (MHz) (MH2) (MHz) (MHz2) (Ppm) (Ppm)
startup 462.5000 |462.495719 | 462.503906 |462.499813 | -0.000188 -0.40541 1.500
after 2minutes | 462.5000 | 462.496106 |462.503693 |462.499900 | -0.000101 -0.21730 1.500
after Sminutes | 462.5000 | 462.495688 |462.503888 |462.499788 | -0.000212 -0.45838 1.500
after 10minutes | 462.5000 | 462.495706 |462.503982 |462.499844 | -0.000156 -0.33730 1.500
Temperature Variation: 60deg.C

Original | MeasureLow | MeasureHigh [ Measure Frequency Frequency Limit
Test Conditions| Frequency |  frequency frequency frequency Error torerance

(MHz) (MHz) (MH2) (MHz) (MHz2) (Ppm) (Ppm)
startup 462.5000 |462.495675 | 462.503900 | 462.499788 | -0.000212 -0.45946 1.500
after 2minutes | 462.5000 | 462.495994 (462.503994 |462.499994 | -0.000006 -0.01297 1.500
after Sminutes | 462.5000 | 462.495706 |462.503825 |462.499766 | -0.000235 -0.50703 1.500
after 10minutes | 462.5000 | 462.496044 |462.503625 |462.499835 | -0.000165 -0.35784 1.500

* calculation: Measure frequency = ( Measure Low frequency + Measure High frequency ) / 2
* -30 deg.C was not measured, because thistest may be not applied since the RF output power of this equipment islessthan 120 mw.

(measured chart example)
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Company
Equipment
Model
Serial No.
Power
Mode

Freguency Stability

Circuit Design Inc.
UHF Narrow Band Multi Channel Transceiver

LMD-400-R
S0000020
DC5V
Transmitting

458 MHz

Voltage Variation: DC 3V

Temperature Variation: 20deg.C

UL Japan, Inc.

Shonan EMC Lab. No.5 Shielded room

Regulation

Date
Temperature
Humidity
ENGINEER

* Thislimit is severer limit value is applied.

FCC part 90 subpart I, 90.213
RSS-119 section 5.3

February 21, 2014

25deg.C

28 %RH

Kenichi Adachi

Original | Measure Low | Measure High [ Measure Frequency Frequency Limit
Test Conditions| Frequency| frequency frequency frequency Error torerance

(MHz) (MH2) (MH2) (MHz) (MHz) (ppm) (ppm)
startup 458.0000 | 457.996344 | 458.003694 | 458.000019 | 0.000019 0.04148 1.500
after 2minutes | 458.0000 | 457.996225 | 458.004069 | 458.000147 | 0.000147 0.32096 1.500
after Sminutes | 458.0000 | 457.996400 | 458.003894 | 458.000147 | 0.000147 0.32096 1.500
after 10minutes| 458.0000 | 457.996250 | 458.004176 | 458.000213 | 0.000213 0.46507 1.500
Voltage Variation: DC5V
Temperature Variation: 20degq.C

Original | MeasureLow | Measure High [ Measure Frequency Frequency Limit
Test Conditions| Frequency| frequency frequency frequency Error torerance

(MHz2) (MH2) (MH2) (MHz2) (MHz2) (Ppm) (ppm)
startup 458.0000 | 457.996219 | 458.004050 | 458.000135 | 0.000135 0.29367 1.500
after 2minutes | 458.0000 | 457.996294 | 458.004056 | 458.000175 | 0.000175 0.38210 1.500
after Sminutes | 458.0000 | 457.996544 | 458.003794 | 458.000169 | 0.000169 0.36900 1.500
after 10minutes| 458.0000 | 457.995912 | 458.004075 | 457.999994 | -0.000007 -0.01419 1.500
Voltage Variation: DC5.5V
Temperature Variation: 20degq.C

Original | MeasureLow | Measure High [ Measure Frequency Frequency Limit
Test Conditions| Frequency| frequency frequency frequency Error torerance

(MHz2) (MH2) (MH2) (MHz2) (MHz2) (Ppm) (ppm)
startup 458.0000 | 457.996388 | 458.004025 | 458.000207 | 0.000206 0.45087 1.500
after 2minutes | 458.0000 | 457.996318 | 458.004044 | 458.000181 | 0.000181 0.39520 1.500
after Sminutes | 458.0000 | 457.996400 | 458.004044 | 458.000222 | 0.000222 0.48472 1.500
after 10minutes| 458.0000 | 457.996388 | 458.004050 | 458.000219 | 0.000219 0.47817 1.500

* calculation: Measure frequency = ( Measure Low frequency + Measure High frequency ) / 2

(measured chart example)

%% Agilent
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Center 455,000 200 MHz Span 58 kHz
#Res BH 180 Hz #WBH 1 kHz Sweep 841.1 ms (8061 pts)
Marker  Trace Type % Axiz Anplitude
1 32 Freq 457.987 675 MH=z -14.28 dBn
2 33 Freg 457,996 344 MHz -34.48 dBn
3 3 Freq 450.883 694 MHz -34.39 dbn
UL Japan, Inc.
Shonan EMC Lab.
1-22-3 M egumigaoka, Hiratsuka-shi, Kanagawa 259-1220 JAPAN
Telephone . +81 463 50 6400
Facsimile 1 +81 463 50 6401

: 10866733S-A

36 of 42



Revised date

Test Report No. :

July 21, 2015

Company
Equipment
Model
Serial No.
Power
Mode

Freguency Stability

Circuit Design Inc.
UHF Narrow Band Multi Channel Transceiver
LMD-400-R
S0000020
DC5V
Transmitting 462.5 MHz

Voltage Variation: DC 3V

Temperature Variation: 20deg.C

UL Japan, Inc.

Shonan EMC Lab. No.5 Shielded room

Regulation

Date
Temperature
Humidity
ENGINEER

* Thislimit is severer limit value is applied.

FCC part 90 subpart I, 90.213

RSS-119 section 5.3
February 21, 2014

25 deg.C
28 %RH

Kenichi Adachi

Original | Measure Low | Measure High [ Measure Frequency Frequency Limit
Test Conditions| Frequency| frequency frequency frequency Error torerance

(MHz) (MH2) (MH2) (MHz) (MHz) (ppm) (ppm)
startup 462.5000 | 462.496300 | 462.504025 | 462.500163 | 0.000162 0.35135 1.500
after 2minutes | 462.5000 | 462.495912 | 462.504106 | 462.500009 | 0.000009 0.01946 1.500
after Sminutes | 462.5000 | 462.496475 | 462.503881 | 462.500178 | 0.000178 0.38486 1.500
after 10minutes| 462.5000 | 462.496362 | 462.503725 | 462.500044 | 0.000043 0.09405 1.500
Voltage Variation: DC5V
Temperature Variation: 20degq.C

Original | MeasureLow | Measure High [ Measure Frequency Frequency Limit
Test Conditions| Frequency| frequency frequency frequency Error torerance

(MHz2) (MH2) (MH2) (MHz2) (MHz2) (Ppm) (ppm)
startup 462.5000 | 462.495919 | 462.503862 | 462.499891 | -0.000110 -0.23676 1.500
after 2minutes | 462.5000 | 462.495919 | 462.504157 | 462.500038 | 0.000038 0.08216 1.500
after Sminutes | 462.5000 | 462.496300 | 462.503900 | 462.500100 | 0.000100 0.21622 1.500
after 10minutes| 462.5000 | 462.495912 | 462.504069 | 462.499991 | -0.000010 -0.02054 1.500
Voltage Variation: DC5.5V
Temperature Variation: 20degq.C

Original | MeasureLow | Measure High [ Measure Frequency Frequency Limit
Test Conditions| Frequency| frequency frequency frequency Error torerance

(MHz2) (MH2) (MH2) (MHz2) (MHz2) (Ppm) (ppm)
startup 462.5000 | 462.496312 | 462.504056 | 462.500184 | 0.000184 0.39784 1.500
after 2minutes | 462.5000 | 462.496244 | 462.504168 | 462.500206 | 0.000206 0.44541 1.500
after Sminutes | 462.5000 | 462.496288 | 462.503894 | 462.500091 | 0.000091 0.19676 1.500
after 10minutes| 462.5000 | 462.495919 | 462.504112 | 462.500016 | 0.000016 0.03351 1.500

* calculation: Measure frequency = ( Measure Low frequency + Measure High frequency ) / 2

(measured chart example)

%% Agilent
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Test Report No. : 10866733S-A

. __ _ _ ___ __________________________________________________________________|
APPENDIX 2

Test Instruments

EMI test equipment

Control No. Instrument Manufacturer Model No Serial No Test Item | Calibration Date
* Interval(month)
SBA-01 Biconical Antenna Schwarzbeck BBA9106 91032664 RE 2013/10/13 * 12
KAT6-04 Attenuator INMET 18N-6dB - RE 2013/12/26 * 12
SCC-A1/A3/A5 |Coaxial Cable&RF Fujikura/Fujikura/Suhne [8D2W/12DSFA/14 |-/0901-269(RF |RE 2013/04/04 * 12
/AT/A8/A13/S |Selector r/Suhner/Suhner/Suhn [1PE/141PE/141PE Selector)
RSE-01 er/TOYO /141PE/NS4906 °
SLA-01 Logperiodic Antenna Schwarzbeck UHALP9108A UHALP 9108-A |RE 2013/10/26 * 12
0888
KAT3-09 Attenuator JFW IND. INC. 50HF-003N - RE 2013/08/23 * 12
SCC-A2/A4/AB6 |Coaxial Cable&RF Fujikura/Fujikura/Suhne [8D2W/12DSFA/14 |-/0901-269(RF |RE 2013/04/04 * 12
/AT/A8/A13/S |Selector r/Suhner/Suhner/Suhn [1PE/141PE/141PE Selector)
RSE-01 er/TOYO /141PE/NS4906  |>®'®Cto"

SAT10-01 Attenuator JFW 50HF-010N - RE 2014/02/17 * 12
SAF-01 Pre Amplifier SONOMA 310N 290211 RE 2014/02/17 * 12
STR-01 Test Receiver Rohde & Schwarz ESU40 100093 RE 2013/11/20 * 12
SO0S-02 Humidity Indicator A&D AD-5681 4063343 RE 2013/03/07 * 12
SJM-08 Measure PROMART SEN1935 - RE _

SAEC-01(NSA) |Semi—~Anechoic Chamber |TDK SAEC-01(NSA) 1 RE 2013/07/03 * 12
COTS-SEMI-1 |EMI Software TSJ TEPTO-DV(RE,CE, |- RE _
RFIMF)
STM-06 Terminator TME CT-01 BP - RE 2013/12/26 % 12
SSG-02 Signal Generator Agilent E8257D-540 MY48051404 RE 2013/03/29 * 12
SCC-04 Coaxial Cable Fujikura 5D2W - RE 2013/09/03 % 12
SCC-05 Coaxial Cable Fujikura 5D2wW - RE 2013/04/03 * 12
SDA-08 Dipole Antenna Schwarzbeck UHAP 1158 RE 2013/03/29 % 12
SHA-01 Horn Antenna Schwarzbeck BBHA9120D 9120D-725 RE 2013/08/12 * 12

SCC-GO1 Coaxial Cable Suhner SUCOFLEX 104A [46497/4A RE 2013/04/09 * 12
SAF-04 Pre Amplifier TOYO Corporation TPAO118-36 1440489 RE 2013/03/19 * 12

SCC-G21 Coaxial Cable Suhner SUCOFLEX 104 296169/4 RE 2013/05/22 * 12
SHA-02 Horn Antenna Schwarzbeck BBHA9120D 9120D-726 RE 2013/08/12 * 12

SCC-G02 Coaxial Cable Suhner SUCOFLEX 104A [46498/4A RE 2013/04/09 * 12
KAF-04 Pre Amplifier Agilent 8449B 3008A01600 RE 2013/04/03 * 12

SCC-G22 Coaxial Cable Suhner SUCOFLEX 104 296199/4 RE 2013/05/22 * 12
SSA-01 Spectrum Analyzer Agilent N9010A-526 MY48031482 RE 2013/04/09 * 12
SOS-04 Humidity Indicator A&D AD-5681 4061512 RE 2013/03/07 * 12
SJM-02 Measure KOMELON KMC-36 - RE _

SAEC-02(NSA) |Semi—Anechoic Chamber |TDK SAEC-02(NSA) 2 RE 2013/07/06 * 12

SCC-G16 Coaxial Cable Suhner SUCOFLEX 102 32704/2 RE 2013/03/16 * 12

SHA-RSO01 Horn Antenna Schwarzbeck BBHA9120D 770 RE 2013/08/19 % 12
SLP-02 Loop Antenna Rohde & Schwarz HFH2-22 100218 RE 2013/11/08 * 12
SAT6-07 Attenuator JFW 50HF-006N - RE 2014/02/17 % 12

SCC-B2/B4/B6 [Coaxial Cable&RF Fujikura/Fujikura/Suhne [8D2W/12DSFA/14 |-/0901-270(RF |RE 2013/04/03 * 12
/B7/B8/B13/S |Selector r/Suhner/Suhner/Suhn [1PE/141PE/141PE Selector)
RSE-02 er/TOYO /141PE/NS4906  |>€'°CtOr
SAF-02 Pre Amplifier SONOMA 310N 290212 RE 2014/02/17 * 12
STR-02 Test Receiver Rohde & Schwarz ESCI 100575 RE 2013/09/24 % 12

The expiration date of the calibration is the end of the expired month .
As for some calibrations performed after the tested dates , those test equipment have been controlled by
means of an unbroken chains of calibrations .

All equipment is calibrated with valid calibrations . Each measurement data is traceable to the national or
international standards.

Test Item:

UL Japan, Inc.

RE: Radiated emission,

AT: Antenna terminal conducted tests,
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Test Report No. : 10866733S-A

. __ _ _ ___ __________________________________________________________________|
APPENDIX 2

Test Instruments

EMI test equipment

Control No. Instrument Manufacturer Model No Serial No Test Item |Calibration Date *
Interval(month)
SPM-06 Power Meter Anritsu ML2495A 0850009 AT 2013/04/09 * 12
SPSS-01 Power Sensor Anritsu MA2444D 0738366 AT 2013/04/09 * 12
SFC-01 Microwave Counter Agilent 53151A US40511493 (AT 2013/03/26 * 12
SSA-03 Spectrum Analyzer Agilent E4448A MY48250152 |AT 2014/02/03 * 12
SAT20-06 Attenuator Weinschel Corp. 54A-20 31506 AT 2013/04/09 * 12
SCC-G13 Coaxial Cable Suhner SUCOFLEX 102  [31599/2 AT 2013/03/16 * 12
SOS-09 Humidity Indicator A&D AD-5681 4061484 AT 2013/03/07 * 12
STS-05 Digital Hitester Hioki 3805-50 080997828  |AT 2013/03/25 * 12
SCH-01 Temperature and Espec PL-1KT 14020837 AT 2013/04/17 * 12
Humidity Chamber

The expiration date of the calibration is the end of the expired month .
As for some calibrations performed after the tested dates , those test equipment have been controlled by
means of an unbroken chains of calibrations .
All equipment is calibrated with valid calibrations . Each measurement data is traceable to the national or
international standards.

Test Item:

RE: Radiated emission,
AT: Antenna terminal conducted tests,

UL Japan, Inc.
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