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TEST RESULT SUMMARY     
 

FCC Part 90 
 
MANUFACTURER'S NAME Deere and Company d.b.a. Intellegent Solutions Group 
 4140 NW 114th Street 
 Urbandale IA  50322 

 

PRODUCT NAME 450 MHz RTK amplifier 

 

MODEL NUMBER(S) TESTED PF81443 

 

SERIAL NUMBER(S) TESTED PCSR60A003030 

 

PRODUCT DESCRIPTION 450-470 MHz amplifier 

 

TEST REPORT NUMBER WC909605 Rev D 

 

TEST DATE(S) 15 December 2009 – 19 June 2010 

 
TÜV SÜD America Inc, as an independent testing laboratory, declares that the equipment tested as specified above 
conforms to the applicable EMC requirements of FCC Part 90. 
 
It is the manufacturer's responsibility to assure that additional production units of this model are manufactured with 
identical electrical and mechanical characteristics.  Any modifications necessary for compliance made during testing on 
the above mentioned date(s) must be implemented in all production units for compliance to be maintained. 
 
 
Date: 25 June 2010    

   

 

Location: Taylors Falls MN Greg S Jakubowski  Joel T Schneider 
 USA Senior EMC Technician  Senior EMC Engineer 

 
Not Transferable 
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EMC TEST REPORT 

 

Test Report No. WC909605 Rev D Date of issue: 25 June 2010 

Product Name 450 MHz RTK amplifier 

Model(s)  Tested PF81443 

Serial No(s) Tested PCSR60A003030 

Product Description 450-470 MHz amplifier 

Manufacturer Deere and Company d.b.a. Intellegent Solutions Group 

 4140 NW 114th Street 

 Urbandale IA  50322 

  

Test Result  Positive  Negative  
 

TÜV SÜD America Inc reports apply only to the specific samples tested under stated test conditions.  It is the manufacturer's responsibility to assure 
that additional production units of this model are manufactured with identical electrical and mechanical components.  TÜV SÜD America Inc shall 
have no liability for any deductions, inferences or generalizations drawn by the client or others from TÜV SÜD America Inc issued reports. 
 
This report is the confidential property of the client.   As a mutual protection to our clients, the public and ourselves, extracts from the test report 
shall not be reproduced except in full without our written approval.  This report shall not be used by the client to claim product endorsement by 
NVLAP, NIST, or any agency of the US government. 
 

TÜV SÜD America Inc and its professional staff hold government and  
professional organization certifications and are members of  

AAMI, ACIL, AEA, ANSI, IEEE, NARTE, and VCCI. 
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REVISION RECORD 
 

REVISION 
TOTAL 

NUMBER 
OF PAGES 

DATE DESCRIPTION 

 30 26 April 2010 Initial Release 
A 32 25 May 2010 Revisions include: 

 Adding new output power readings with the newest 
amp. 

B 40 15 June 2010  Adding 14 June 2010 test data. 
C 39 21 June 2010  Adding 19 June 2010 test data. 
D 39 25 June 2010 Updated pages 15 and 21 to more clearly reflect the 

substitution method. 
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EMC TEST REGULATIONS: 
The tests were performed according to the following regulations: 
FCC Part 90 
 
 
ENVIRONMENTAL CONDITIONS IN THE LAB 
 Actual  
Temperature: : 21-24° C 
Atmospheric pressure : 98-99 kPa 
Relative Humidity : 19-52% 
 
 
POWER SUPPLY UTILIZED 
Power supply system : 12 VDC 
 
 
TEST EQUIPMENT 
All measurement instrumentation is traceable to the National Institute of Standards and Technology and is calibrated 
according to internal procedure. 
 
 
SIGN EXPLANATIONS 
 - not applicable 
 - applicable 
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Output Power 
FCC Section 90.205 
 
 
Test summary 
The requirements are:    - MET    - NOT MET 
Testing was performed in accordance with the test procedure of ANSI TIA-603-C, clause 2.2.1 
Maximum peak conducted output power of the fundamental is 46.88 dBm, 48.8 W 
Maximum peak ERP of the fundamental is 46.88 dBm + 7 dBi (max antenna gain) = 53.88 dBm, 245 W. 
Maximum peak conducted output power into the amplifier is 33 dBm, 2 W. 
The gain of the amplifier is 16 dB. 
 
Test location 
 - Aero Antenna Technology 
 - Wild River Lab Small Test Site (Open Area Test Site) 
 
 
Test distance 
 - 3 meters 
 
Test limit 
The maximum allowable station effective radiated power (ERP) is dependent upon the station's antenna HAAT and 
required service area and will be authorized in accordance with table 2.  
 
Test Data 
See AeroAntenna Technology Inc document AMP460-1 SN:3120 on following pages 
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         an AS9100 Certified Company
  20732 Lassen Street, Chatsworth, CA 91311
Phone: (818) 993-3842       Fax: (818) 993-4525

AMP460-1 SN:3120

SIMULATED FSK STIMULUS TEST RESULTS

FSK Source

Source: Agilent N5181A

Conditioning: Variable Gain Amplifier (VGA)/2W

Baseband Bit Rate: 9600 bps

Passband modulation: GFSK, 12kHz spacing

Agilent  N5181A  analog  signal  generator  was  used  as  a  source.   The  signal 
generator output was connected into the input of a variable gain amplifier (VGA) in 
order to provide required power.  The VGA gain was adjusted while monitored with 
an  Agilent  E4407B spectrum analyzer.   The  modulated  stimulus  signal  spectral 
components are presented on the figure below:

 

Aer oAntenna Technology, I nc. 
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Attenuation Characterization

The  attenuator/cable/connector  assembly  is  characterized  by  the  AeroAntenna 
Technology, Inc. Radio Frequency laboratory using an RF Network Analyzer yielding 
the following attenuation factors:

• 31.58 dB @ 450 MHz
• 31.59 dB @ 460 MHz
• 31.64 dB @ 470 MHz
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450 MHz Results

The input stimulus was adjusted using the VGA.  The spectrum is presented on the 
figure  below:

Using the attenuation factor at 450 MHz frequency:

With this stimulus signal, the spectrum analyzer was placed into a Max Hold mode. 
The spectrum is presented on the figure below:

P STIM=1.43dBm31.58dBm=33.01dBm=2W
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Using the attenuation factor at 450 MHz frequency:

POUT=14.82dBm31.58dBm=46.40dBm=43.7W
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460 MHz Results

The input stimulus was adjusted using the VGA.  The spectrum is presented on the 
figure  below:

 

Using the attenuation factor at 460 MHz frequency:

With this stimulus signal, the spectrum analyzer was placed into a Max Hold mode. 
The spectrum is presented on the figure below:

P STIM=1.47dBm31.59dBm=33.06dBm=2W
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Using the attenuation factor at 460 MHz frequency:

POUT=15.29dBm31.59dBm=46.88dBm=48.8W
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470 MHz Results

The input stimulus was adjusted using the VGA.  The spectrum is presented on the 
figure  below:

 

Using the attenuation factor at 470 MHz frequency:

With this stimulus signal, the spectrum analyzer was placed into a Max Hold mode. 
The spectrum is presented on the figure below:

P STIM=1.37dBm31.64dBm=33.01dBm=2W
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Using the attenuation factor at 470 MHz frequency:

POUT=15.04dBm31.64dBm=46.68dBm=46.6W
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Emission Bandwidth 
Section 90.209 
 
Test summary 
The requirements are:    - NOT APPLICABLE    - NOT MET 
Testing was performed in accordance with the test procedure of ANSI TIA-603-C. 
 
The amplifier does not generate any carriers. 
 
Test location 
 - Wild River Lab Large Test Site (Open Area Test Site) 
 - Wild River Lab Small Test Site (Open Area Test Site) 
 
Test distance 
 - 3 meters 
 - 10 meters 
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Emission Mask/Spurious Emissions 
FCC Section 90.210 
 
Test summary 
The requirements are:     - MET     - NOT MET 
Testing was performed in accordance with the test procedure of ANSI TIA-603-C, clause 2.2.13 and 2.2.17 
 
The radiated case spurious emissions were measured using a substitution method.  A sample calculation is given 
below: 
 
49.8 dBuV/m @ 3 m @ 2.25 GHz= -47 dBm erp (signal generator+ cable loss = -56.7 dBm + antenna gain of 9.7 dBi)
 
 
 
 
 
 
Test location 
 - Wild River Lab Large Test Site (Open Area Test Site) 
 - Wild River Lab Small Test Site (Open Area Test Site) 
 
 
Test Equipment 
TUV ID Model Manufacturer Description Serial Cal Due 
WRLE03058 2 Inmet 20 dB Attenuator 18N20W-20dB Code B 11-Dec-10 
WRLE03333 SME03 Rohde & Schwarz Signal Generator 100003 01-Oct-10 
WRLE03229 3115 Electro-Mechanics 

(EMCO) 
Ridge Guide Antenna 2483 15-Jul-10 

NBLE02683 85650A Hewlett-Packard Quasi-peak Adapter 2430A00495 04-Mar-11 
WRLE02673 85662A Hewlett-Packard Analyzer Display  2152A03687 25-Mar-11 
WRLE03294 8566B Hewlett-Packard Spectrum Analyzer  2349A03098 25-Mar-11 
WRLE10527 SL18B4020 Phase One Microwave Preamplifier 1 – 18 GHz 0001 Code B 28-Sep-10 
WRLE10616 ZHL-1042J Mini-Circuits Preamplifier 10 - 3000 MHz QA0746005 Code B 23-Oct-10
WRLE02075 3115 EMCO Ridge Guide Ant. 1-18 GHz 9001-3275 18-Jan-11 
WRLE03203 EM-6917B Electro-Metrics Biconicalog Periodic 106 04-Jun-10 
WRLE02003 F550B1 Acronetics 4 – 8 GHz Bandpass Filter 010 Code B 02-Nov-10 
WRLE03934 F549B-1 Acronetics 2 – 4 GHz Bandpass Filter 010 Code B 30-Sep-10 
WRLE03935 F548B-1 Acronetics 1 – 2 GHz Bandpass Filter 010 Code B 25-Sep-10 
WRLE03894 NHP-600 Mini-Circuits 30-600 MHz Stopband 

Filter 
2 Code B 11-Dec-10 

NBLE10436 10436 Inmet 20dB Attenuator 50W 18N20W-50dB Code B 04-May-10 
WRLE03371 E4440A Agilent Spectrum Analyzer  MY43362222 11-Aug-10 
WRLE03333 SME03 Rohde & Schwarz Signal Generator 100003 01-Oct-10 
WRLE03981 SMX100 IFI Wideband Amplifier B018-0298 Code Y 
WRLE10454 C6021-10 Werlatone Coupler 40 dB .01-1000  18437 Code B 22-Jun-10 
NBLE10447 8482A HP Power Sensor 3318A26753 18-Mar-11 
WRLE02693 436A HP Power Meter 1918A05203 18-Mar-11 
 
 
Test data 
See following pages 
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Conducted Spurious Emissions 
Freq – MHz 12.5kHz/9.6kbps 12.5kHz/19.2kbps 25kHz/19.2kbps 25kHz/38.4kbps 
900 -29.9 dBm (-20) -28.6 dBm (-20) -28.6 dBm (-13) -29.5 dBm (-13) 
920 -30.8 dBm (-20) -30.2 dBm (-20) -29.8 dBm (-13) -29.8 dBm (-13) 
940 -34.8 dBm (-20) -34.0 dBm (-20) -33.7 dBm (-13) -33.7 dBm (-13) 
 
Freq – MHz 12.5kHz/9.6kbps 12.5kHz/19.2kbps 25kHz/19.2kbps 25kHz/38.4kbps 
1350 -40 dBm (-20) -40 dBm (-20) -38.1 dBm (-13) -38.1 dBm (-13) 
1380 -37.9 dBm (-20) -38.1 dBm (-20) -37.2 dBm (-13) -37.2 dBm (-13) 
1410 -36.3 dBm (-20) -35.3 dBm (-20) -35.3 dBm (-13) -35.7 dBm (-13) 
 
Freq – MHz 12.5kHz/9.6kbps 12.5kHz/19.2kbps 25kHz/19.2kbps 25kHz/38.4kbps 
1800 -36.3 dBm (-20) -36.6 dBm (-20) -34.9 dBm (-13) -34.9 dBm (-13) 
1840 -33.0 dBm (-20) -33.5 dBm (-20) -33.0 dBm (-13) -33.1 dBm (-13) 
1880 -34.5 dBm (-20) -33.8 dBm (-20) -33.8 dBm (-13) -34.7 dBm (-13) 
   
Freq – MHz 12.5kHz/9.6kbps 12.5kHz/19.2kbps 25kHz/19.2kbps 25kHz/38.4kbps 
2250 -27.1 dBm (-20) -26.6 dBm (-20) -26.4 dBm (-13) -26.4 dBm (-13) 
2300 -33.9 dBm (-20) -34.1 dBm (-20) -33.0 dBm (-13) -33.0 dBm (-13) 
2350 -27.3 dBm (-20) -26.7 dBm (-20) -26.7 dBm (-13) -27.2 dBm (-13) 
 
Freq – MHz 12.5kHz/9.6kbps 12.5kHz/19.2kbps 25kHz/19.2kbps 25kHz/38.4kbps 
2700 -25.9 dBm (-20) -26.1 dBm (-20) -25.8 dBm (-13) -25.8 dBm (-13) 
2760 -29.4 dBm (-20) -29.1 dBm (-20) -28.9 dBm (-13) -28.9 dBm (-13) 
2820 -22.4 dBm (-20) -22.7 dBm (-20) -22.4 dBm (-13) -22.4 dBm (-13) 
 
Freq – MHz 12.5kHz/9.6kbps 12.5kHz/19.2kbps 25kHz/19.2kbps 25kHz/38.4kbps 
3150 -36.0 dBm (-20) -36.5 dBm (-20) -35.8 dBm (-13) -35.8 dBm (-13) 
3220 -35.0 dBm (-20) -35.3 dBm (-20) -34.2 dBm (-13) -34.2 dBm (-13) 
3290 -35.4 dBm (-20) -35.6 dBm (-20) -35.4 dBm (-13) -35.6 dBm (-13) 
 
Freq – MHz 12.5kHz/9.6kbps 12.5kHz/19.2kbps 25kHz/19.2kbps 25kHz/38.4kbps 
3600 -26.1 dBm (-20) -26.6 dBm (-20) -25.7 dBm (-13) -25.7 dBm (-13) 
3680 -25.8 dBm (-20) -25.7 dBm (-20) -25.5 dBm (-13) -25.5 dBm (-13) 
3760 -27.4 dBm (-20) -27.1 dBm (-20) -27.1 dBm (-13) -27.4 dBm (-13) 
 
Freq – MHz 12.5kHz/9.6kbps 12.5kHz/19.2kbps 25kHz/19.2kbps 25kHz/38.4kbps 
4050 -28.3 dBm (-20) -28.1 dBm (-20) -27.8 dBm (-13) -27.8 dBm (-13) 
4140 -27.0 dBm (-20) -27.0 dBm (-20) -27.0 dBm (-13) -27.0 dBm (-13) 
4230 -20.6 dBm (-20) -20.5 dBm (-20) -20.8 dBm (-13) -20.5 dBm (-13) 
 
Freq – MHz 12.5kHz/9.6kbps 12.5kHz/19.2kbps 25kHz/19.2kbps 25kHz/38.4kbps 
4500 -21.6 dBm (-20) -21.1 dBm (-20) -21.1 dBm (-13) -21.1 dBm (-13) 
4600 -40.0 dBm (-20) -40.0 dBm (-20) -40.0 dBm (-13) -40.0 dBm (-13) 
4700 -29.2 dBm (-20) -29.2 dBm (-20) -29.2 dBm (-13) -29.2 dBm (-13) 
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Case Radiation  

RADIATED EMISSIONS 
 

Test Report #: WC909605 Run 6 Test Area: LTS 

 

EUT Model #: AMP460-1 Date: 6/19/2010 

EUT Serial #: 3021 EUT Power: 12VDC Temperature: 24.0 C 

Test Method: FCC Air Pressure: 98.0 kPa 

Customer: AeroAntenna Technology Inc   Rel. Humidity: 52.0 % 

EUT Description: Amplifier 

Notes:  

Data File Name: 9605.dat Page: 13 of 25 

List of measurements for run #: 6 
FREQ LEVEL 

(dBuV) 
CABLE / ANT / PREAMP / 

ATTEN 
(dB) 

FINAL 
(dBuV / m) 

POL / HGT / AZ 
(m)(DEG) 

dBm 
 

DELTA2 
 

470 MHz - 2W - 12.5 kHz - 9.6 kb/s - 1-2 GHz 
1.41 GHz 53.0 Pk 3.47 / 25.66 / 41.64 / 0.49 40.97 V / 1.00 / 0 -56 n/a 
1.88 GHz 51.5 Pk 3.81 / 27.52 / 43.0 / 0.64 40.47 H / 1.00 / 270 -56 n/a 

no higher levels at other 3 modulations 
no higher levels at low and mid channels 
460 MHz - 2W - 12.5 kHz - 9.6 kb/s - 2-4 GHz 

3.22 GHz 51.1 Pk 4.95 / 30.48 / 43.7 / 0.34 43.17 V / 1.00 / 0 -53 n/a 
3.22 GHz 52.4 Pk 4.95 / 30.48 / 43.7 / 0.34 44.47 V / 1.00 / 270 -52 n/a 
2.76 GHz 52.8 Pk 4.5 / 29.18 / 43.6 / 0.32 43.19 V / 1.00 / 270 -53 n/a 
2.3 GHz 48.4 Pk 4.11 / 27.88 / 43.42 / 0.18 37.15 V / 1.00 / 270 -59 n/a 
2.3 GHz 53.0 Pk 4.11 / 27.88 / 43.42 / 0.18 41.75 V / 1.00 / 180 -55 n/a 

3.22 GHz 53.8 Pk 4.95 / 30.48 / 43.7 / 0.34 45.87 V / 1.00 / 300 -51 n/a 
2.3 GHz 54.7 Pk 4.11 / 27.88 / 43.42 / 0.18 43.45 H / 1.00 / 180 -53 n/a 
2.3 GHz 57.4 Pk 4.11 / 27.88 / 43.42 / 0.18 46.15 H / 1.00 / 200 -50 n/a 

450 MHz - 2W - 25 kHz - 38.4 kb/s 
2.25 GHz 61.2 Pk 4.08 / 27.74 / 43.4 / 0.19 49.81 H / 1.00 / 200 -47 n/a 
2.7 GHz 53.1 Pk 4.44 / 29.01 / 43.58 / 0.28 43.25 V / 1.00 / 300 -53 n/a 

460 MHz - 2W - 25 kHz - 38.4 kb/s 
2.76 GHz 53.1 Pk 4.5 / 29.18 / 43.6 / 0.32 43.49 V / 1.00 / 300 n/a n/a 

49.8 dBuV/m @ 3 m @ 2.25 GHz= -47 dBm erp (signal generator+ cable loss = -56.7 dBm + antenna gain of 9.7 dBi)
scanned 1-5 GHz. 
470 MHz - 2W - 25 kHz - 38.4 kb/s 

940.0 MHz 41.5 Pk 2.73 / 23.0 / 29.2 / 0.0 38.03 V / 1.00 / 0 -58 n/a 
940.0 MHz 43.6 Pk 2.73 / 23.0 / 29.2 / 0.0 40.13 V / 1.00 / 270 -56 n/a 
940.0 MHz 45.7 Pk 2.73 / 23.0 / 29.2 / 0.0 42.23 V / 1.00 / 310 -54 n/a 

no higher levels at other 3 modulations 
no higher levels and low and mid channels 
scanned 30-1000 MHz 
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Frequency Stability 
FCC 90.213 
 
 
Test summary 
The requirements are:    - MET    - NOT MET 
Testing was performed in accordance with the test procedure of ANSI TIA-603-C, clause 2.2.2 
 
Test location 
 - New Brighton Environmental Lab 
 - Wild River Lab Small Test Site (Open Area Test Site) 
 
 
Test Equipment 
TUV ID Model Manufacturer Description Serial Cal Due 
NBLE02241 SM-8C TH 8CuF temperature/Humidity 11754-S 06 Aug 10 
WRLE03371 E4440A Agilent Spectrum Analyzer  MY43362222 11-Aug-10 
 
 
Test limits 
±1.5 ppm (worst case) 
 
Test data 
-30 degrees  449.99985 MHz  
-20   449.99990 MHz  
-10   449.99990 MHz  
0   449.99980 MHz -0.2 ppm 
10   449.99985 MHz  
20   449.99990 MHz  
30   449.99995 MHz  
40   449.99990 MHz  
50   449.99990 MHz  
85% voltage  449.99990 MHz  
115% voltage  449.99995 MHz +0.1 ppm 

Test Report WC909605 Rev D Page 22 of 39



 

 

TÜV SÜD AMERICA INC 19333 Wild Mountain Road Taylors Falls MN 55084 Tel: (651) 638-0297 Fax: (651) 638-0298 Rev. 113006

 

Transient Frequency Behavior 
FCC 90.214 
 
 
Test summary 
The requirements are:    - NOT APPLICABLE    - NOT MET 
Testing was performed in accordance with the test procedure of ANSI TIA-603-C, clause 2.2.19.3 
 
Test location 
 - New Brighton Environmental Lab 
 - Wild River Lab Small Test Site (Open Area Test Site) 
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TEST SETUP FOR EMISSIONS TESTING 
 

WILD RIVER LAB 
Large Test Site 

 
Notes: 
1. Items shown in dotted lines are located on the floor below the test area.  It is 5 meters vertically 

from the ground floor to the test area. 
 
2. 50 Hz, 60 Hz, and 400 Hz are power panels for alternating current. 
 
3. The antenna may be positioned horizontally 3, 10 or 30 meters from the center of the turntable. 
 
4. The circle is a 6.7 meter diameter turntable. 
 
5. A ground plane is in the plane of this sheet. 
 
6. The test sample is shown in the azimuthal position representing zero degrees. 
 
 

 
 

EUT

0

90 270

180

60 Hz

50 Hz

400 Hz
Shielded Enclosure

 

ANTENNA
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Test-setup photo(s):  
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Test-setup photo(s):  
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Equipment Under Test (EUT) Test Operation Mode: 
 
The device under test was operated under the following conditions during immunity testing : 
 
 - Standby 
 
 - Test program (H - Pattern) 
 
 - Test program (color bar) 
 
 - Test program (customer specific) 
 
 - Practice operation 
 
 - Normal operating mode 
 
 
 
Configuration of the device under test:   
 
 - See Appendix A and test setup photos 
 
 - See Product Information Form(s) in Appendix B 
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DEVIATIONS FROM STANDARD: 
None 
 
GENERAL REMARKS: 
At the time of test, the EUT was identified as Model Number AMP460-1, Serial Number 3120.  Notification of a change 
in equipment identification to Model Number PF81443, Serial Number PCSR60A003030 was received from John Deere 
and is on file with TÜV SÜD America. 
 
 
Modifications required to pass: 
 None 
 As indicated on the data sheet(s) 
 
Test Specification Deviations:  Additions to or Exclusions from: 
 None 
 As indicated in the Test Plan 
 
 
 
SUMMARY: 
The requirements according to the technical regulations are 
 - met and the device under test does fulfill the general approval requirements. 
 - not met and the device under test does not fulfill the general approval requirements.. 
 
 
 

EUT Received Date: 18 December 2009 

Condition of EUT: Normal 

Testing Start Date: 15 April 2010 

Testing End Date: 19 June 2010 
 
 
 
TÜV SÜD AMERICA INC 
 
Tested by:  Approved by: 
 

  
Joel T Schneider  Greg S Jakubowski 
Senior EMC Engineer  Senior EMC Technician 
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Appendix A 
 
 
 
 

Constructional Data Form 
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Appendix B 
 
 
 
 

Measurement Protocol 
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MEASUREMENT PROTOCOL 
GENERAL INFORMATION 
 
Test Methodology 
Emission testing is performed according to the procedures in ANSI TIA-603-C. 
 
Measurement Uncertainty 
The test system for conducted emissions is defined as the LISN, tuned receiver or spectrum analyzer, and coaxial 
cable.  The test system has a measurement uncertainty of ±1.8 dB.  The test system for radiated emissions is 
defined as the antenna, the pre-amplifier, the spectrum analyzer and the coaxial cable.  The test system has a 
measurement uncertainty of ±4.8 dB.  The equipment comprising the test systems is calibrated on an annual basis. 
 
Justification 
The Equipment Under Test (EUT) is configured in a typical user arrangement in accordance with the manufacturer's 
instructions.  A cable is connected to each available port and either terminated with a peripheral into its 
characteristic impedance or left unterminated.  When appropriate, the cables are manually manipulated with respect 
to each other to obtain maximum emissions from the unit. 
 
Conducted Emissions 
The final level, in dBV, equals the EMI receiver level plus the cable loss and LISN factor. 

 
Radiated Emissions 
The final level, in dBV/m, equals the reading from the spectrum analyzer (Level dBV), adding the antenna 
correction factor and cable loss factor (Factor dB) to it, and subtracting the preamp gain (and duty cycle correction 
factor, if applicable).  This result then has the limit subtracted from it to provide the Delta, which gives the tabular 
data as shown in the data sheets in Attachment A.  
 
Example:  
FREQ  LEVEL  CABLE/ANT/PREAMP FINAL    POL/HGT/AZ  DELTA1 
(MHz)  (dBuV)  (dB)     (dB/m)   (dB) (dBuV/m)          (m)   (deg)   
 
60.80        42.5Qp    +  1.2   + 10.9   - 25.5 = 29.1   V     1.0     0.0  -10.9 

 
Test Equipment 
All measurement instrumentation is traceable to the National Institute of Standards and Technology and is calibrated 
according to internal procedure. 
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DETAILS OF TEST PROCEDURES 
 
 
Conducted Emissions 
Conducted emissions on the 50 Hz and/or 60 Hz power interface of the EUT are measured in the frequency range 
of 150 kHz to 30 MHz.  The measurements are performed using a receiver, which has CISPR characteristic 
bandwidth and quasi-peak detection, and a Line Impedance Stabilization Network (LISN), with 50 /50 H (CISPR 
16) characteristics.  Table top equipment is placed on a non-conducting table 80 centimeters above the floor and is 
positioned 40 centimeters from the vertical ground plane (wall) of the screen room.  In some cases, a pre-scan 
using a spectrum analyzer is initially performed on the units comprising the system under test to locate the highest 
emissions.   
 
 
Radiated Emissions 
Radiated emissions in the frequency range of 10 kHz to 30 MHz, including the fundamental transmit signal, are 
measured using a receiver capable of quasi-peak and average measurements and a magnetic loop antenna. The 
transmitter is rotated through 3 orthogonal axes in order to determine the maximum emission levels. If the signal 
cannot be measured at the specified limit distance, measurements are recorded at multiple distances nearer to the 
device and the final level mathematically extrapolated. Radiated emissions from the EUT are measured in the 
frequency range of 30 to 1000 MHz using a spectrum analyzer and appropriate broadband linearly polarized 
antennas.  Measurements between 30 MHz and 1000 MHz are made with 120 kHz/6 dB bandwidth and quasi-peak 
detection and measurements above 1000 MHz are made with a 1 MHz/6 dB bandwidth and peak detection.  Floor 
standing equipment is placed directly on the turntable/ground plane.  Interface cables that are closer than 
40 centimeters to the ground plane are bundled in the center in a serpentine fashion so they are at least 
40 centimeters from the ground plane.  Cables to simulators/testers (if used in this test) are routed through the 
center of the table and to a screen room located outside the test area.  The antenna is positioned 3, 10 or 30 meters 
horizontally from the EUT.  To locate maximum emissions from the test sample the antenna is varied in height from 
1 to 4 meters, measurement scans are made with both horizontal and vertical antenna polarizations and the EUT 
are rotated 360 degrees.   
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