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GENERAL REMARKS 
 
The at tached report  shall not  be reproduced except  in full without  the writ ten 
perm ission of Timco Engineer ing I nc. 
 
Sum m ary 
 
The device under test  does;  

 Fulfill the general approval requirements as ident if ied in this test  report  

 Not  fulf ill the general approval requirements as ident if ied in this test  report  
 
Attestat ions 
 

This equipment  has been tested in accordance with the standards ident if ied in this 

test  report . To the best  of my knowledge and belief, these tests were performed using 

the measurement  procedures described in this report . 

 

All inst rumentat ion and accessories used to test  products for compliance to the 

indicated standards are calibrated regular ly in accordance with I SO 17025 

requirements. 

 

 

I  at test  that  the necessary measurements were made at :  
 
Tim co Engineering I nc. 
8 4 9  NW  State Road 4 5  
New berry, FL 3 2 6 6 9  
 

Authorized Signatory Nam e:   

 
 

Tim  Royer 

Project  Manager 
 

Date:  4 / 8 / 2 0 1 6    
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GENERAL I NFORMATI ON 

 

EUT Descript ion AUTOMOTIVE RF KEYPAD 

FCC I D QV4-LRL0543 

I C: 4545A-LRL0543 

Model Num ber 23473339 

Operat ing Frequency 314.90MHz 

Test  Frequencies 314.90MHz 

Type of Em ission A1D 

Modulat ion AFSK 

EUT Pow er Source 

 110–120Vac/ 50– 60Hz 

 DC Power  12V 

 Bat tery Operated Exclusively  

Test  I tem  

 Prototype 

 Pre-Product ion 

 Product ion 

Type of Equipm ent   

 Fixed 

 Mobile 

 Portable 

Test  Condit ions 

Temperature:  24-26º C  

Relat ive hum idity:  50-65%  

Barometric Pressure:   

Modificat ion to the EUT None 

Test  Exercise 

The EUT was placed in cont inuous t ransm it  mode of 

operat ion for the Radiated Emissions test . 

The EUT was placed in normal t ransm it  mode of operat ion 

for the duty cycle and deact ivat ion tests. 

Regulatory Standards 
FCC CFR Tit le 47 Part  15C 

I C RSS-210 ( i8)  Annex 1 

Measurem ent  Standards 

ANSI  C63.10:  2013  

FCC CFR Tit le 47 Part  15.31, 15.33, 15.35 

RSS-GEN ( i4)  

   



 

Applicant :  ENTERPRISE ELECTRONICS, L.L.C.    Table of Contents 

FCC ID:  QV4-LRL0543 

IC:   4545A-LRL0543 

Report :  522AUT16TestReport_Rev1     Page 5 of 18 

TEST RESULTS SUMMARY  
 

Requirem ent  FCC Rules Part  No. I C RSS §  
RESULTS 

Pass/ Fail/ NA 

Types of Momentary 

Signals 
15.231(a)  210 A1.1.1 Pass 

Fundamental Output  

Power 
15.231(b)  

210 A1.1.2 

GEN 6.12 
Pass 

Spurious Em issions 

and Harmonics 

15.231(b)   

15.209(a)  

15.205(a) (b)  

210 A1.1.2 

GEN 8.9 

GEN 8.10 

Pass 

Occupied Bandwidth 
15.231(c)  

15.215(c)  

210 A1.1.3 

GEN 6.6 
Pass 

 

TEST SETUP  

 

Test  Exercise(e.g 

software descript ion, 

test  signal,  etc.) :  

N/ A 

Deviat ion from the 

standard(s)  
No deviat ion from the standard 

Modificat ion to the 

DUT:  
No modificat ion was made to the DUT. 

Support ing 

Peripheral Equipment  
N/ A 
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PERI ODI C OPERATI ON  

 

FCC Rule Part  No: 15.231(a)  

 

I C RSS:   210 A1.1.1  

 

Requirem ents:   

 

The intent ional radiator is rest r icted to the t ransm ission of a cont rol signal such as 

those used with alarm  systems, door openers, remote switches, etc. Cont inuous 

t ransm issions, voice, video and the radio cont rol of toys are not  perm it ted. Data is 

perm it ted to be sent  with a cont rol signal. The following condit ions shall be met  to 

comply with the provisions for this per iodic operat ion:  

 

(1)  A manually operated t ransm it ter shall employ a switch that  will automat ically 

deact ivate the t ransm it ter within not  more than 5 seconds of being released. 

 

(2)  A t ransm it ter act ivated automat ically shall cease t ransm ission within 5 seconds 

after act ivat ion. 

 

(3)  Periodic t ransm issions at  regular  predeterm ined intervals are not  perm it ted. 

However, polling or supervision t ransm issions, including data, to determ ine system 

integr it y of t ransm it ters used in secur ity or safety applicat ions are allowed if the total 

durat ion of t ransm issions does not  exceed more than two seconds per hour for each 

t ransm it ter. There is no lim it  on the number of indiv idual t ransm issions, provided the 

total t ransm ission t im e does not  exceed two seconds per hour. 

 

(4)  I ntent ional radiators which are employed for radio cont rol purposes during 

emergencies involving fire, security, and safety of life, when act ivated to signal an 

alarm , may operate during the pendency of the alarm  condit ion 

 

(5)  Transm ission of set -up informat ion for security systems may exceed the 

t ransm ission durat ion lim its in paragraphs (1)  and (2)  of this sect ion, provided such 

t ransm issions are under the cont rol of a professional installer and do not  exceed ten 

seconds after a manually operated switch is released or a t ransm it ter is act ivated 

automat ically. Such set -up informat ion may include data. 

 

Procedure:  ANSI  C63.10 § 7.4(e)  Compliance for periodic operat ion 
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PERI ODI C OPERATI ON 

 

MANUFACTURE DECLARATI ON OF COMPLI ANCE W I TH PART 1 5 .2 3 1 ( A)  

 

 

 

I tem Descript ion Yes No 

1 
Does this device t ransm it  a signal that  is only used to cont rol 

another device? 
X  

2 Does this device send data with this cont rol signal?  X 

3 
Does this device send data?  Data is, things like:  temperature, 

wind direct ion, f luid amount ,  rate of f low, etc. 
 X 

4 Does this device t ransm it  cont inuously or automat ically?  X 

5 
I f manually operated does this device stop t ransm it t ing within 5 

seconds of releasing the but ton? 
X  

6 
I f automat ically operated does it  deact ivate 5 seconds after 

act ivat ion? 
X  

7 Does it  t ransm it  at  regular  predeterm ined intervals?  X 

8 
Does it  poll or send supervisory informat ion?  X 

I f yes does it  do a system integr ity check?  How often?  NA 

9 

I s this a fire, securit y or safety of life device?   X 

I f YES does the device stop t ransm it t ing after the alarm  

condit ion is sat isfied? 
 NA 

10 

Duty cycle:  Maximum  on- t ime? 34.3  

I f YES, on- t ime in 100 ms? I f Other, please specify here X  

On t ime in         NA 

11 
Modulat ion technique:  Please specify the m odulat ion of the test  

sample, FM, or AFSK, or FSK, or on-off keying, or others?  
AFSK  
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PERI ODI C OPERATI ON 

 

Test  Data:  Transm it ter  Deact ivat ion Plot  

 

5  Second Deact ivat ion Period 

 

Results Meet  Requirem ents 
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DUTY CYCLE   

 

Requirem ents: There are no requirements for the duty cycle;  it  is measured to 

determ ine compliance with the periodic operat ion average 

em ission lim its and the automat ic t ransm ission on t ime 

requirement . 

 

Procedure: ANSI  C63.10 § 7.5 Average value of pulsed em issions 

 

Form ula:  δ (dB) =  20 log ( n1t1 +  n2t2+  n3t3)  /  T 

 

Where:  

 

δ is the duty cycle correction factor (dB) 

T is the pulse width (100 ms period)  
t1 is the pulse width of subpulse 1  

t2 is the pulse width of subpulse 2  

t3 is the pulse width of subpulse 3 

n1 is the number of t1 pulses 
n2 is the number of t2 pulses 
n3 is the number of t3 pulses 
 

Test  Data:  Calculat ion of Duty Cycle 

 

Sub Pulse Duration (ms) Number (n) On Time (ms)

1 34.685 1 34.685

Total On Time (ms) 34.685

Period (ms) 100

Duty Cycle (%) 35%

Cor Factor (dB) -9.20

 
 

 

See the following plots. 
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DUTY CYCLE 

 

Test  Data:  1 0 0  m s Num ber of Pulses Plot  

 

Subpulse 1  =  3 4 .6 8 5 m s  
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RADI ATI ON EMI SSI ONS:  

 

FCC Rules Part  No.: 15.231(b) , 15.209 (a) , 15.205(a) (b)  

 

I C RSS:   210 § A1.1 Table A, RSS-Gen § 8.9, & 8.10 

 

Requirem ents:  

 

Fundam ental and Harm onics not  in Restr icted Bands 

Fundamental 

Frequency 

(MHz)  

Field St rength of 

Fundamental 

(dBµV/ m) 

Field St rength of Harmonics and 

Spurious Em issions 

(dBµV/ m @ 3m) 

40.66 to 40.70 67.04 47.04 

70 to 130 61.94 41.94 

130 to 174 61.94 to 71.48 41.94 to 51.48 

174 to 260 71.48 51.48 

260 to 470 71.48 to 81.94 51.48 to 61.94 

470 and above 81.94(12500)  61.94 

 

Restr icted Band Em issions 

Frequency (MHz)  Lim its 

9 – 490 kHz 2400/F (kHz) μV/m @ 300 meters 

490 – 1705 kHz 24000/F (kHz) μV/m @ 30 meters 

1705 – 30 MHz 29.54 dBµV/ m measured @ 30 meters 

30 – 88 40.0 dBµV/ m measured @ 3 meters 

88 – 216 43.5 dBµV/ m measured @ 3 meters 

216 – 960 46.0 dBµV/ m measured @ 3 meters 

Above 960 54.0 dBµV/ m measured @ 3 meters 

 

No fundamental frequency is allowed in the rest r icted bands. 

 

No harmonic or spur ious em issions may exceed the level of the fundamental carr ier 

frequency. 
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RADI ATI ON EMI SSI ONS:  
 

Fundam ental Em ission Lim it  Form ula: 

 

1)  For the band 130-174 MHz, uV/ m at  3 meters =  56.81818(F) -6136.3636;   

 

2)  For the band 260-470 MHz, uV/ m at  3 meters =  41.6667(F) -7083.3333. 

 

Where F is the fundamental em ission frequency in MHz 

 

Example Calculat ion of lim it  @ 433.92 MHz:  

 

41.6667 (433.9) -7083.3333 =  10,995.85 uV/ m 

 

20log (10,995.85)  =  80.82 dBuV/ m  

 

Harm onics and Spurious Em issions Lim it : 

 

1)  20 dBc for all em issions outside of rest r icted bands 

 

2)  General lim its of 15.209(a)  & RSS-Gen for em issions inside rest r icted bands 

 

 

3  Meter  Field St rength Lim it  for  this EUT:  

 

Fund Freq

(MHz)

Fund Limit

(dBuV/m)

Harm & Spur

(dBuV/m)

Restricted 

Bands

314.9 75.62 55.62 Limit of 15.209
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RADI ATI ON EMI SSI ONS:  

 

Test  Method:  ANSI  C63.10 § 6.3 – 6.6 Radiated Em issions Unlicensed Devices 

 

The EUT was placed on a table with dimensions of 1m  by 1.5m, 80 cm high below 1 

GHz and 150 cm high above 1 GHz. The EUT was placed in the center of the table.  

The table used for radiated measurements is capable of cont inuous rotat ion. The 

spect rum was scanned from 9 KHz or the lowest  frequency generated to the 10th 

harmonic of the fundamental.  

 

Peak readings were taken in three (3)  orthogonal planes when necessary and the 

highest  readings were converted to average readings based on the duty cycle. 

 

When an em ission was found, the table was rotated to produce the maximum  signal 

st rength.  At  this point , the antenna was raised and lowered from 1m to 4m.  The 

antenna was placed in both the horizontal and vert ical planes. 

 

Form ula of Conversion Factors:   

 

The field st rength at  3m was established by adding the meter reading of the spect rum 

analyzer to the antenna correct ion factor supplied by the antenna manufacturer plus 

the coax loss. The antenna correct ion factors are stated in terms of dB/ m. The gain of 

the preselector was accounted for in the spect rum analyzer reading. 

 

Example:  

 

Freq. 

MHz 

Meter Reading 

dBμV 

ACF 

dB/ m 

Cable Loss 

dB 

Field St rength 

dBμV/m @ 3 m 

33 20 + 10.36 + 1.2 =  31.56 
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RADI ATI ON EMI SSI ONS:  

 

Test  Data: Em issions from  9  KHz to the 1 0 th harm onic of the Fundam ental 

    

Tuned

Freq

(MHz)

Meter

Reading

(dBuV)

Antenna

Polarity

(H/V)

Coax

Loss 

(dB)

Ant Cor

Factor

(dB)

Duty Cycle

Factor

(dB)

Field

Strength

(dBuV/m)

Margin

(dB)

314.90 116.53 * 26.54 V 1.25 10.35 0.00 38.14 5.36

314.90 162.85 * 25.33 H 1.46 16.40 0.00 43.19 0.31

314.90 315.00 50.69 H 2.07 13.50 9.20 57.06 18.56

314.90 483.76 25.50 H 2.54 17.15 9.20 35.99 19.63

314.90 554.30 24.67 H 2.71 17.83 9.20 36.01 19.61

314.90 629.80 25.03 H 2.89 18.90 9.20 37.62 18.00

314.90 879.75 27.10 V 3.40 21.92 9.20 43.22 12.40

314.90 944.70 26.68 H 3.53 22.80 9.20 43.81 11.81

Emission

Frequency

(MHz)

 
 

*  -Denotes rest r icted bands which must  comply with lim its 15.209 

 

Note:  Em issions that  are 20 dB below the lim it  are not  required to be reported, 

however a m inimum of 6 em issions are reported for each frequency tested.  
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OCCUPI ED BANDW I DTH 

 

FCC Rules Part  No.:  15.231(C) , & 15.215(c)  

 

I C RSS:   210 § A1.1.3, & GEN § 6.6 

 

Requirem ents:   

The bandwidth of the em ission shall fall completely inside the 

band of operat ion, and be no wider than .25%  of the center 

frequency for devices operat ing between 70 and 900 MHz.   

 

For FCC compliance the Bandwidth is determ ined at  the points 20 

dB down from the modulated carr ier .  

 

For I C compliance the Bandwidth is determ ined as the 99%  power 

bandwidth. 

 

Test  Method: ANSI  C63.10 § 6.9.2 Occupied bandwidth Relat ive procedure 

   ANSI  C63.10 § 6.9.3 Occupied bandwidth 99%  Power  

 

Test  Data:  Occupied Bandw idth Measurem ent  Table 

    

 

Tuned Frequency

(MHz)

Limit

(KHz)

Measured 

20 dB BW

(KHz)

Measured 99% 

BW

(KHz)

314.9 787.25 15.03 84.17

772.22 703.08Margin (KHz)

 
 

Results Meet  Requirem ents 
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OCCUPI ED BANDW I DTH 

 

Test  Data:  2 0  dB Occupied Bandw idth Plot  

 

2 0  dB BW  =  1 5 .0 3  KHz 

 

Results Meet  Requirem ents 
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OCCUPI ED BANDW I DTH 

 

Test  Data:  9 9 %  Occupied Bandw idth Plot  

 

9 9 %  BW  =  8 4 .1 7  KHz 

 

Results Meet  Requirem ents 
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TEST EQUI PMENT LI ST 

 
Device Manufacturer Model Serial Num ber Cal/ Char Date Due Date 

Antenna:  

Biconnical 

Eaton 94455-1 1057   11/ 18/ 15 11/ 18/ 17 

Antenna:  Log-

Periodic 

Eaton 96005 1243 02/ 09/ 16 02/ 09/ 18 

Antenna:  

Act ive Loop 

ETS Lindgren 6502 00062529   11/ 18/ 15 11/ 18/ 17 

CHAMBER Panashield 3M N/ A 02/ 18/ 16 08/ 18/ 18 

Antenna:  

Double-Ridged 

Horn/ ETS Horn 

2 

ETS-Lindgren 3117 00041534 02/ 25/ 15 02/ 25/ 17 

EMI  Test  

Receiver R & S  

ESI B 40 Screen 

Room 

Rohde & 

Schwarz 

ESI B 40 100274   08/ 12/ 14 08/ 12/ 16 

Software:  EMI  

Test  Receiver 

Rohde & 

Schwarz 

EMC 32 Version 4.30.0 N/ A N/ A 

EMI  Test  

Receiver R & S  

ESU 40 

Cham ber 

Rohde & 

Schwarz 

ESU 40 100320 12/ 15/ 14 12/ 15/ 17 

Oscilliscope Lecroy LT364  00414  01/ 26/ 16 01/ 26/ 18 

 

 

 

* EMI  RECEI VER SOFTW ARE VERSI ON 

 

The receiver f irm ware used was version 4.43 Service Pack 3 
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