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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 Engineering I nc. 
 
The test  results relate only to the items tested. 
 
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:  2005 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: 

   

 
 Cory Leveret t  

Engineer ing Project  Manager 

Date: 0 6 / 0 6 / 2 0 1 6     

 

Test  report  reviewed and approved by:   __ ___________ 

 

Tim  Royer, Tim co Engineering, I nc. 

Date: 6 / 7 / 2 0 1 6   
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GENERAL I NFORMATI ON 
 

EUT Specif icat ion 

 

Regulatory Standards FCC Tit le 47 CFR Part  15.247 

I C RSS-247 I ssue 1 & RSS-GEN I ssue 4 

FCC I D CCKPC0 1 2 3 R8  

I C  5 2 5 1 A- PC0 1 2 3 R8  

Model 1135 

EUT Descript ion WI RELESS SOUNDER 

Modulat ion Types Mode 1: FSK 

Operat ing Frequency TX:  902 -  928 MHz  RX:  902 – 928 MHz 

EUT Power Source 

 110–120Vac/ 50– 60Hz 

 DC Power  

 Bat tery Operated Exclusively  

Test  I tem  Prototype  Pre-

Product ion 

 Product ion 

Type of Equipment    Fixed  Mobile  Portable 

Antenna Connector None (Temporary Connector Provided for Test ing)  

Antenna PCB Trace Antenna 

Test  Condit ions 
Temperature:  24-26º C 

Relat ive hum idity:  50-65%  

Measurement  Standard 

FCC DA 00-705 

FCC Rule Part  15 

ANSI  C63.10-2013  

ANSI  C63.4-2014 (Radiated Site Validat ion)  

Test  Exercise 

Engineer ing sample with a but ton to enable the 

modes of operat ion, all modes of modulat ion were 

tested. 

 

Test  Support ing Equipm ent  

 

Device Manufacturer  Model S/ N  Supplied By Used For  

NA      
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RESULTS SUMMARY  
 

FCC Rule Part  No. IC Standard Ref.  Requirem ent  Test  I tem  Result  

15.247 (a,1,i)  RSS-247 § 5.1.3 Occupied Bandwidth 20 dB Bandwidth Pass 

15.247(a,1)  RSS-247 § 5.1 FHSS Requirem ents 

Channel Separat ion Pass 

Num ber of Hopping 

Channels 
Pass 

Hopping Channel 

Occupancy Tim e 
Pass 

15.247(b,1)  & (b,4)  RSS-247 § 5.4.2 Peak Power Output  

 

Peak Power Output   

 

Pass 

 

Antenna Gain (EIRP)  

 

Pass 

15.247(d)  RSS-247 § 5.5 
Unwanted 

Em issions 

 

Bandedge 

 

Pass 

 

Radiated Spurious 

 

Pass 

 

 

 

 

Notes: 
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OCCUPI ED BANDW I DTH 

 
Rules Part  No.: FCC 15.215(C) , I C RSS 247 § 5.1.1, 5.1.1.3  

 

FCC Requirem ents: The 20 dB bandwidth of the em ission shall be contained within the frequency 

band designated in the rule sect ion under which the equipm ent  is operated. 

    

I C Requirem ents: The m axim um  20 dB bandwidth shall be 500 KHz 

 

Test  Method:  ANSI  C63.10 § 6.9.2 Occupied bandwidth-20dB Relat ive procedure  

    

Setup: 

 
 

Test  Data:   Mode 1  2 0  dB Occupied Bandw idth Measurem ent  Table  

 

Tuned 

Frequency 

( MHz)  

2 0  dB BW  

( KHz)  

Lim it  

( KHz)  

Margin 

( KHz)  

905.6 70.08 ≤ 500 429.92 

915.0 70.27 ≤ 500 429.73 

924.4 69.75 ≤ 500 430.25 

 

     

 

 

 

RESULTS: Meets Requirem ents 
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OCCUPI ED BANDW I DTH 
 

Test  Data:  2 0  dB OBW  Mode 1  Low  End of Band Plot  

 

 
RESULTS: Meets Requirem ents 
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OCCUPI ED BANDW I DTH 
 

Test  Data:  2 0  dB OBW  Mode 1  Middle of Band Plot  

 

 
 

RESULTS: Meets Requirem ents 
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OCCUPI ED BANDW I DTH 
 

Test  Data:  2 0  dB OBW  Mode 1  High end of Band Plot  

 

 
RESULTS: Meets Requirem ents 
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FHSS REQUI REMENTS 
 
Rules Part  No.: FCC 15.247(a) (1) , IC RSS 247 § 5.1.1, 5.1.2, 5.1.3 

 

Requirem ents: Maxim um  2 0  dB Bandw idth 

 The bandwidth of a frequency hopping channel is the -20 dB em ission 

bandwidth, m easured with the hopping stopped. The m axim um  20 dB 

bandwidth of the hopping channel shall be 500 kHz. 

 

Channel Separat ion  

FHSs shall have hopping channel carr ier  frequencies separated by a m inimum  

of 25 kHz or the -20 dB bandwidth of the hopping channel, whichever is 

greater.  

 

Dw ell Tim e and Num ber of Hopping Channels 

I f  the 20 dB bandwidth of the hopping channel is less than 250 kHz, the system  

shall use at  least  50 hopping channels and the average t im e of occupancy on 

any channel shall not  be greater than 0.4 seconds within a 20‑second period. I f 

the 20 dB bandwidth of the hopping channel is 250 kHz or greater,  the system  

shall use at  least  25 hopping channels 

 

Hopping Sequence  

The hopset  shall be such that  the near- term  dist r ibut ion of frequencies appears 

random , with sequent ial hops random ly dist r ibuted in both direct ion and 

m agnitude of change in the hopset , whereas the long- term  dist r ibut ion appears 

evenly dist ributed.  

 

Receiver  I nput  Bandw idth   

The system  receivers shall have input  bandwidths that  m atch the hopping 

channel bandwidths of their corresponding t ransm it ters and shall shift  

frequencies in synchronizat ion with the t ransm it ted signals. 

 

Test  Method :  ANSI  C63.10 § 7.8.2 Carrier  frequency separat ion 

   ANSI  C63.10 § 7.8.3 Num ber of hopping frequencies 

   ANSI  C63.10 § 7.8.3 Tim e of Occupancy 

DA 00-705 § Pseudorandom  Frequency Hopping Sequence 

DA 00-705 § Equal Hopping Frequency Use 

DA 00-705 § System  Receiver I nput  Bandwidth 

 
Setup:  
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FHSS REQUI REMENTS 

 

Test  Data:  FHSS Channel Separat ion Measurem ent  Table  

 

Mode Separat ion ( KHz)  Lim it  ( KHz)   Pass /  Fail 

1 368.58 ≥70.27 Pass 

 

Test  Data:  Num ber  of Hopping Channels Measurem ent  Table  

 

Mode 
Num ber of 

channels 
Lim it  Pass /  Fail 

1 53 ≥50 Pass 

 

Test  Data:  Hopping Channel Occupancy Tim e Measurem ent  Table  

 

Mode 
Burst  

Length ( m s)  

Num ber  of 

Hops 

Dw ell Tim e 

( Sec)  
Lim it  ( sec)  Pass /  Fail 

NA 15 1 0.015 ≤ 0.4 Pass 

 

 

RESULTS: Meets Requirem ents   
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FHSS REQUI REMENTS 

 
Test  Data:   Mode 1  Channel Separat ion Plot  

 

 
 RESULTS: Meets Requirem ents  
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FHSS REQUI REMENTS 

 
Test  Data:   Mode 1  Num ber  of Hopping Channels Plot  

 

 
 

 RESULTS: Meets Requirem ents  
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FHSS REQUI REMENTS 

 
Test  Data:   Dw ell Tim e &  Duty Cycle declarat ion Statem ent  from  applicant  

 

 

 

DMP Model 1135 Wireless Sounder  

 

Hopping Channel Occupancy  

 

During normal operation, the 1135 transmits once every 15 seconds with a transmission burst length of 

15 ms and with successive transmissions occurring on different channels. Thus, the maximum channel 

occupancy dwell time in any 20-second period is calculated below:  

 �������(��) = ����������ℎ(��) ∗ �������������� = 15 �� ∗ 1 = �� ��  

 

Duty Cycle Correction Factor for Radiated Spurious Emissions  

 

This product is tested with FCC test code for testing convenience. The FCC test code transmits with a 

duty cycle of 1. However, during normal operation, the 1135 transmits once every 15 seconds with a 

transmission burst length of 15 ms and with successive transmissions occurring on different channels. 

For a given 100 ms period of time, the transmission duty cycle is calculated below:  

 ���������=����������ℎ(��)100��=15��100��=�.��  

 

Based on a 15% duty cycle, the following duty cycle correction factor should be applied to average field 

strength measurements:  

 �����������������������(��) = 20∗log(���������)=20∗log(0.15)= −��.� ��  
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PEAK POW ER OUTPUT 

 
Rules Part  No.: FCC 15.247(b)  (2)  (4) , IC RSS 247 § 5.4.1 

 
Requirem ents:  

FHSS Using Hopset ≥ 50 Channels 

 

 The m axim um  peak conducted output  power shall not  exceed 1.0 W, and the 

e.i.r .p.  shall not  exceed 4 W if the hopset  uses 50 or m ore hopping channels. 

 
Test  Method :  ANSI  C63.10 § 7.8.5 Output  Power test  procedure for FHSS 

  
Setup: 
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PEAK POW ER OUTPUT 
 

Test  Data:  Mode 1  Peak  Pow er Output  Measurem ent  Table  

 

Tuned 

Frequency 

(MHz)

Pconducted 

(dBm)

Pconducted

(W)

Limit

(W)

Margin

(W)

905.6 9.87 0.00971 1.00 0.99029

915.0 9.67 0.00927 1.00 0.99073

924.4 9.63 0.00918 1.00 0.99082

Tuned 

Frequency 

(MHz)

Pconducted 

(dBm)

9IRP 

(W)

Limit

(W)

Margin

(W)

905.6 9.87 0.01592 4.00 3.98408

915 9.67 0.01521 4.00 3.98479

924.4 9.63 0.01507 4.00 3.98493

Peak Conducted Power Output Measurement

Peak EIRP Power Output Calculation

 
 

 

RESULTS: Meets Requirem ents 
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PEAK POW ER OUTPUT 

 
Test  Data:  Mode 1  Low  End of Band Peak Conducted Pow er Plot  
 

 
 

RESULTS: Meets Requirem ents  
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PEAK POW ER OUTPUT 

 
Test  Data:  Mode 1  Middle of Band Peak Conducted Pow er Plot  
 

 
 

RESULTS: Meets Requirem ents  
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PEAK POW ER OUTPUT 

 
Test  Data:  Mode 1  High End of Band Peak Conducted Pow er Plot  
 

 
 

RESULTS: Meets Requirem ents  
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BANDEDGE  
 
Rule Part  No.: FCC 15.247(d)  & 15.209, IC RSS 247 § 5.5 & RSS GEN § 8.9 

 

Requirem ents: Em issions m ust  be at  least  20dB down from  the highest  em ission level  

Within the authorized band as m easured with a 100 kHz RBW, addit ionally 

adjacent  rest r icted band edge em issions m ust  com ply with 15.209 and RSS-

GEN 8.9 lim its. 

 

Test  Method: ANSI  C63.10 § 6.10.4 Authorized band-edge relat ive m ethod 

 

Setup: 

 
 

 

 

 

Test  Data:  Mode 1  Bandedge Measurem ent  Table  

 

Bandedge 

Tuned 

Frequency 

( MHz)  

Measured 

Level  

( dBc)  

Lim it   

( dBc)  

Margin  

( dB)  

Lower 
905.6 58.29 20 38.29 

Hopping 51.59 20 31.59 

Upper 
924.4 59.22 20 39.22 

Hopping 47.61 20 27.61 

 

 

 

Results Meet  Requirem ents  
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BANDEDGE  
 
Data:  Mode 1  Low  End of Band Low er Band Edge Plot  

 

 

 
RESULTS: Meets Requirem ents  
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BANDEDGE  
 
Data:  Mode 1  Hopping Low er Band Edge Plot  

 

 

 
RESULTS: Meets Requirem ents  
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BANDEDGE  
 
Data:  Mode 1  High End of Band Upper Band Edge Plot  

 

 

 
RESULTS: Meets Requirem ents  
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BANDEDGE  
 
Data:  Mode 1  Hopping Upper Band Edge Plot  

 

 

 
RESULTS: Meets Requirem ents  
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ANTENNA CONDUCTED SPURI OUS EMI SSI ONS 
 

Rules Part  No.: FCC part  15.247 (d)  & 15.209, IC RSS 247 § 5.5 & RSS GEN § 8.9 

 

Requirem ents: I n any 100 kHz bandwidth outside the frequency band in which the spread 

spect rum  or digitally modulated intent ional radiator is operat ing, the radio 

frequency power that  is produced by the intent ional radiator shall be at  least  

20 dB below 

 

Test  Method: ANSI  C63.10 § 11.11.1 General I nform at ion 

 ANSI  C63.10 § 11.11.2 Reference level m easurem ent  

 ANSI  C63.10 § 11.11.3 Em ission level m easurem ent  

 

 
Setup: 
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ANTENNA CONDUCTED SPURI OUS EMI SSI ONS 
 

Test  Data:  Mode 1  Low  End of Band 3 0  MHz –  1 0  GHz Plot  

 

 
RESULTS: Meets Requirem ents  
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ANTENNA CONDUCTED SPURI OUS EMI SSI ONS 
 

Test  Data:  Mode 1  Middle of Band 3 0  MHz –  1 0  GHz Plot  

 

 
RESULTS: Meets Requirem ents  
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ANTENNA CONDUCTED SPURI OUS EMI SSI ONS 
 

Test  Data:  Mode 1  High End of Band 3 0  MHz –  1 0  GHz Plot  

 

 
RESULTS: Meets Requirem ents  
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RADI ATED SPURI OUS EMI SSI ONS 
 

Rules Part  No.: FCC part  15.247 (d)  & 15.209, IC RSS 247 § 5.5 & RSS GEN § 8.9 

 

Requirem ents: Em issions found in rest r icted bands the levels m ust  com ply with the general 

lim its found in FCC part  15.209  
 

Frequency Lim its 

FCC Part  15.209, I C RSS-GEN 8.9  

9 to 490 kHz 2400/ F (kHz)  µV/ m  @ 300 m eters 

490 to 1705 kHz 24000/ F (kHz)  µV/ m  @ 30 m eters 

1705 kHz to 30 MHz 29.54 dBµV/ m  @ 30 m eters 

30 – 88 40.0 dBµV/ m  @ 3 m eters 

80 – 216 43.5 dBµV/ m  @ 3 m eters 

216 – 960 46.0 dBµV/ m  @ 3 m eters 

Above 960 54.0 dBµV/ m  @ 3 m eters 

 

 

Test  Method: FCC rule part  § 15.31 Measurem ent  standards 

FCC rule part  § 15.33 Frequency range of radiated m easurem ents 

FCC rule part  § 15.35 Measurem ent  detector funct ions and bandwidths 

ANSI  C63.4 § Annex D Validat ion of radiated em issions standard test  sites 

ANSI  C63.10 § 6.3 Com m on requirem ents radiated em issions 

 ANSI  C63.10 § 6.4 Em issions below 30 MHz 

 ANSI  C63.10 § 6.5 Em issions between 30 & 1000 MHz 

 ANSI  C63.10 § 6.6 Em issions above 1 GHz 

 

Fie ld St rength Calculat ion:  

 

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

(which is set  to read in units of dBµV)  to the antenna correct ion factor supplied by the antenna 

m anufacturer plus the coax loss.  The antenna correct ion factors are stated in term s of dB. The gain 

of the preselector was accounted for in the spect rum  analyzer m eter reading. 

 

Exam ple:     

Freq (MHz)   Meter Reading  +  ACF   +  CL =  FS 

33          20 dBµV   +  10.36 dB  +  0.5 =  30.86 dBµV/ m  @ 3m  

 

 

Average Value of Emission ≥ 1 GHz: 

 

The peak levels of em issions above 1 GHz were corrected by reducing the m easured peak level by 

the EUT’s Duty Cycle to determ ine the averaged value of the em ission.  
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RADI ATED SPURI OUS EMI SSI ONS 

 
Setup: 

Em issions below  3 0  MHz 

 
Em issions 3 0  –  1 0 0 0  MHz 

 
Em issions above 1  GHz 
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RADI ATED SPURI OUS EMI SSI ONS 
 
Notes: The EUT was checked in three orthogonal planes as required, a setup photo is 

provided to show the or ientat ion of the worst  case posit ion. 

 

The spect rum  was m easured from  9 KHz to 10 GHz, at  a distance of 1.25 

Meters and ext rapolated back to 3 Meters using a 20 dB per decade factor.   

 

The peak levels of em issions above 1 GHz were corrected by reducing the 

m easured peak level by the EUT’s Duty Cycle to determ ine the averaged value 

of the em ission.  

 

Only em issions within 20dB of the lim it  are reported.  

 

Test  Data:  Mode 1  Restr icted Band Em issions Measurem ent  Table  

 

Tuned 

Freq 

(MHz) 

Emission 

Frequency 

(MHz) 

Detector 

(PK/AV) 

Meter 

Reading 

(dBuV) 

Antenna 

Polarity 

(H/V) 

Coax 

Loss  

(dB) 

Correction 

Factor 

(dB) 

Field 

Strength 

(dBuV/M) 

Margin 

(dB) 

905.6 4528 PK 
 

26.6 H 7.8 25.3 59.8 14.2 

905.6 4528 AV 
 

10.1 H 7.8 25.3 43.2 10.8 

905.6 5433.6 PK 
 

34.2 H 8.6 26.9 69.7 4.3 

905.6 5433.6 AV 
 

17.7 H 8.6 26.9 53.2 0.8 

905.6 7244.8 PK 
 

21.6 H 9.9 27.4 58.9 15.1 

905.6 7244.8 AV 
 

5.1 H 9.9 27.4 42.4 11.6 

905.6 8150.4 PK 
 

20.3 H 10.5 28.4 59.2 14.8 

905.6 8150.4 AV 
 

3.8 H 10.5 28.4 42.7 11.3 

915 3660 PK 
 

21.4 V 7 24.5 52.9 21.1 

915 3660 AV 
 

4.9 V 7 24.5 36.4 17.6 

915 4575 PK 
 

27.2 H 7.9 25.4 60.5 13.5 

915 4575 AV 
 

10.7 H 7.9 25.4 44 10 

915 7320 PK 
 

26.3 H 10 27.5 63.8 10.2 

915 7320 AV 
 

9.8 H 10 27.5 47.3 6.7 

915 8235 PK 
 

20.8 V 10.6 28.5 59.9 14.1 

915 8235 AV 
 

4.3 V 10.6 28.5 43.4 10.6 

924.4 3697.6 PK 
 

22.5 H 7.1 24.6 54.2 19.8 

924.4 3697.6 AV 
 

6 H 7.1 24.6 37.7 16.3 

924.4 4622 PK 
 

28.2 H 7.9 25.5 61.6 12.4 

924.4 4622 AV 
 

11.7 H 7.9 25.5 45.1 8.9 

924.4 7395.2 PK 
 

22.4 H 10.1 27.6 60.1 13.9 

924.4 7395.2 AV 
 

5.9 H 10.1 27.6 43.6 10.4 

Results Meet  Requirem ents  
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EMC EQUI PMENT LI ST 
 

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

Antenna:  

Biconnical 1096 

Cham ber 

Eaton 94455-1 1096 07/ 14/ 15 07/ 14/ 17 

Antenna:  Log-

Periodic 1122 
Elect ro-Met rics LPA-25 1122 07/ 14/ 15 07/ 14/ 17 

CHAMBER Panashield 3M N/ A 01/ 05/ 16 12/ 31/ 17 

Software:  Field 

St rength 

Program  

Tim co N/ A Version 4.0 NA NA 

Antenna:  Act ive 

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

Coaxial Cable -  

KMKM-0180-03 

Aqua 

Micro-Coax 
UFB142A-0-

0720-200200 
225363-002 08/ 05/ 15 08/ 05/ 17 

At tenuator-  K 

6dB 2W DC-40 
Narda 4768-6 1044-3 06/ 25/ 15 06/ 25/ 17 

EMI  Test  

Receiver R & S  

ESU 40 Cham ber 

Rohde & 

Schwarz 
ESU 40 100320 04/ 01/ 16 04/ 01/ 18 

Antenna:  

Double-Ridged 

Horn 18-40 GHz 

EMCO 3116 9011-2145 11/ 18/ 15 11/ 18/ 17 

Coaxial Cable -  

Cham ber 3 cable 

set  

Micro-Coax CHBR3PC 
Cham ber 3 

cable set  
12/ 05/ 15 12/ 05/ 17 

High Pass Filter  Microlab HA-20N - - -  06/ 17/ 15 06/ 17/ 17 

Antenna:  

Standard Gain 

Horn 2.14-4.34 

GHz 

Polarad CA-S 203  NA NA 

Antenna:  

Standard Gain 

Horn 3.95-5.85 

GHz 

Scient ific-

At lanta Inc. 
12-3.9 8105CF  NA NA 

Antenna:  

Standard Gain 

Horn 8.2-12.5 

GHz 

Syst ron 

Donner 
DBG-520-20 Not  Serialized  NA NA 

Antenna:  

Standard Gain 

Horn 5.85-8.2 

GHz 

ATM 137-442-2 D261908-01 NA NA 

 

* EMI  RECEI VER SOFTW ARE VERSI ON 

The receiver firm ware used was version 4.43 Service Pack 3  
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