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TEST REPORT ON 
Type Acceptance of the 
ACR ELECTRONICS SART SER # Proto1 
In Accordance with FCC regulation Title 47 PART 80.1101  (edition 10-1-02) relevant 
section are: 
B1 
B6 
C6i 
C6ii 
(Applicable standards: IMO A.604 (15),  19 Nov.1987,IMO A.694(17) 6 Nov. 1991,IEC-
945 first edition 1988,CCIR 628-1 1990) 
Support documents: RTCM paper 163-93/sc113-54 
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I. GENERAL REQUIREMENT: 
 
 

IMOA.694(17) 
Clause Requirement Method Conformance

2.1  be capable of being easily activated by 
unskilled personnel 

Visual 
Inspection 

Yes 

2.2  be fitted with a means to prevent inadvertent 
activation 

Visual 
Inspection 

Yes 

2.3  be equipped with visual and audible means to 
indicate correct operation and to alert survivors 
to the fact that a radar has triggered the SART 

Visual 
Inspection 

Yes 

2.4  be capable of manual activation and 
deactivation 

Visual 
Inspection 

Yes 

2.5  be provided with an indication of the standby 
condition, i.e. activated but not triggered 

Visual 
Inspection 

Yes 

2.9  be capable of floating Visual 
Inspection 

Yes 

2.10  be equipped with a buoyant lanyard suitable for 
use as a tether, with a length of 10m 

Visual 
Inspection 

Yes 

2.11 be not unduly affected by seawater or oil Material 
Certificate 

  Appendix A 

2.12  be resistant to deterioration in prolonged 
exposure to sunlight 

Material 
Certificate 

Appendix A 

2.13  be of a highly visible yellow color on all 
surfaces where this will assist detection 

Visual 
Inspection 

Yes 

2.14  have  a smooth external construction to avoid 
damaging the survival craft 

Visual 
Inspection 

Yes 

4.1  Brief operating instructions in English Visual 
Inspection 

Yes 

4.2  Expiry date of the primary battery used (expiry 
date) 

Visual 
Inspection 

Yes 

 
 



FCC ID B66ACR-SART-PF-3 
TEST REPORT 

 5

II.  PERFORMANCE REQUIREMENTS: 
 

IMO A. 697(17) 
Clause 

Requirement Conform
ance 

REF#  
, page #

2.2 Have sufficient battery capacity to operate in the 
stand-by condition for 96h and in addition, following 
the stand by period, to provide transponder 
transmission for 8h when being continuously 
interrogated with a pulse repetition of 1kHz 

Yes 1,6 

2.4 Installed antenna should be at least 1m above sea-
level  

Yes 2,6 

2.5 The vertical polar diagram of the antenna and 
hydrodynamic characteristic of the device should  
permit SART to respond to search radars under 
heavy swell condition. The polar diagram of the 
antenna should be substantially omnidirectional in 
the horizontal plane. Horizontal polarization should 
be used for transition and reception 

Yes 3,6 

2.6 The SART should operate correctly when 
interrogated at a distance of  up to at least 5 
nautical miles by navigational radar complying with 
resolution A.477(xii) and A.222(vii), with antenna 
height of 15m. It should also operate at distance of 
up 30 nautical miles by an airborne radar with at 
least 10kW peak output power at a eight of 3000 ft. 

Yes 4,6 
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Method of measurement as in RTCM paper 163-93/sc113-54 (A10.11.1) 
 

1. Battery capacity 
 

Average Current in Standby 43mA 
Average Current during interrogation 100mA 
Lowest voltage for correct operation 5V 
 
 
 

Test Condition Initial Voltage Voltage after 
96Hr 

Voltage after further 8h 

Tem – 20 ˚ C 5.25 5.7V 5.5V 
Tem    20 ˚ C 5.6 5.74 5.54 
Tem  +55 ˚ C 5.6 5.74 5.53 
 

2. Antenna Height: 
 The unit comes with mounting pole that is ≥ 1.0m  

3. Antenna Characteristics 
See appendix B 
 

4. Range performance 
 
See appendix C 
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III. TECHNICAL CHARACTERISTICS 
 
Method of measurement as in RTCM paper 163-93/sc113-54 
 

CCIR 628-1 
CLAUSE Characteristic Conformance Ref #, 

Page # 
1 Frequency 9,200 - 9,500 MHz yes 1,8 
2 Polarization: horizontal yes 2,8 
3 Sweep rate: 5 us per 200 MHz nominal yes 3,8 
4 Response signal: 12 sweeps yes 4,8 
5 Form of sweep (sawtooth): forward sweep time: 7.5us 

+/- 1us; return sweep time: 0.4us +/- 0.1us.  The 
response shall commence with a return sweep. 

yes 5,8 

6 Pulse emission: 100 us nominal yes 6,8 
7 E.I.R.P.: not less than 400 mW (equivalent to +26dBm) yes 7,9 
8 
 

Effective receiver sensitivity: better than -50 dBm 
(equivalent to 0.1 mW/m2) 

yes 8,9 

9 Duration of operation: 96h in stand-by condition 
followed by 8 h of transponder transmission while 
being continuosly interrogated with a pulse repetition 
frequency of 1 KHz. 

yes 9,9 

11 Recovery time following excitation: 10us or less yes 10,9 
13 Delay between receipt of radar signal and start of 

transmission: 0.5us or less. 
yes 11,9 

14 Antenna vertical beamwidth: at least +/- 12.5 deg 
relative to the horizontal plane of the radar transponder

yes 12,9 

15 Antenna azimuthal beamwidth: omnidirectional within 
+/- 2dB 

yes 13,9 

Note1 Receiver front end protection yes 8,9 
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IV. TECHNICAL CHARACTERISTICS TEST RESULTS 
Method of measurement as in RTCM paper 163-93/sc113-54 

 
 Ref 1: 

 FREQUENCY MEASURMENT UNITS 
High Frequency Limit 
 

9533 
 

MHz 

Low Frequency Limit 
 

9158 
 

MHz 

Ref 2: 

 See appendix: B 

Ref 3: 

See ref 1 and 4 

Ref 4: 
 

            12 Sweeps 
 

Ref 5: 

     

SWEEP TIME MEASURMENT UNITS 
Time Forward 7.58 µS 
Time Reverse 0.44 µS 

Ref 6: 
See ref 4 and 5 
(7.58+0.44)*12=µS 
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Ref 7: 
 
 

EIRP MEASURMENT UNITS 
MAX 30.36 dBm 
MIN 28.9 dBm 

Ref 8: 
Note1: See appendix D 

 

SENSITIVITY MEASURMENT UNITS 

Test signal 1 50 dBm 
Test signal 2 50 dBm 
 

Ref 9: 
See Performance requirement clause 2.2 
 

Ref 10: 
 
 
 

RECOVERY TIME  MEASURMENT UNITS 
 10 µS 
 
Ref 11: 
 

DELAY TIME  MEASURMENT UNITS 
 280 nS 
 
Ref 12:  
See appendix B 
Ref 13:  
See appendix B 
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V. ENVIRONMENTAL TESTS 
 

IEC-945 
CLAUSE Requirement Conformance Ref #.

Page #

8.6.2  be capable of withstanding without damage a drop from a 
height of 20m into water 

yes 1,12 

8.9.2  be watertight at a depth of 10m for at least 5min yes 2,12 

8.9.3  maintain watertightness when subjected to a thermal shock 
of 45°C under specified conditions of immersion 

yes 3,12 

8.2.2  Dry Heat Cycle:  Operational Temperature of +55°C, & 
Storage Temperature of +65°C;   

yes 4,12 

8.4    Low Temperature Cycle:  Operational Temperature of -20°C, 
& Storage Temperature of -30°C;   

yes 5,13 

8.3 Damp Heat test at a temperature limit of +40 °C with a relative 
humidity of 95 %. 

yes 6,13 

8.7.2 Vibration:  The EUT shall be subjected to sinusoidal vertical 
vibration at all frequencies between:  2 Hz to 5 Hz and up to 
13,2 Hz with an excursion of ±1 mm ± 10 %  (7 m/s2 
maximum acceleration at 13,2 Hz); – above 13,2 Hz and up to 
100 Hz with a constant maximum acceleration of 7 m/s2. The 
frequency sweep rate shall be slow enough to allow the 
detection of resonances in any part of the EUT. A resonance 
search shall be carried out throughout the test. If any 
resonance of the EUT has Q >= 5 measured relative to the 
base of the vibration table, the EUT shall be subjected to a 
vibration endurance test at each resonant frequency at the 
vibration level specified in the test with a duration of 2 h. If no 
resonance with Q >= 5 occurs, the endurance test shall be 
carried out at one single observed frequency. If no resonance 
occurred, the endurance test shall be carried out at a 
frequency of 30 Hz.  

yes 7,13 
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 Ref1 Clause 8.6.2: 
Performance check: Output Power/Modulation 

Modulation Output Power 
(dBm) 
 Low Frq. 9.2GHz 

+0/-60Mhz 
12 Sweeps Hi Frq, 9.5Ghz 

+0/-60Mhz 
>26 Yes Yes Yes 

Ref2 Clause 8.9.3: 
Performance check: Output Power/Modulation 

Modulation Output Power 
(dBm) 
 Low Frq. 9.2GHz 

+0/-60Mhz 
12 Sweeps Hi Frq, 9.5Ghz 

+0/-60Mhz 
>26 Yes Yes Yes 

Ref3 Clause 8.9.2: 
Performance check: Output Power/Modulation 

Modulation Output Power 
(dBm) 
 Low Frq. 9.2GHz 

+0/-60Mhz 
12 Sweeps Hi Frq, 9.5Ghz 

+0/-60Mhz 
>26 Yes Yes Yes 

Ref4 Clause 8.2.2: 
 Performance check: Output Power/Modulation 

Modulation Output Power 
(dBm) 
 Low Frq. 9.2GHz 

+0/-60Mhz 
12 Sweeps Hi Frq, 9.5Ghz 

+0/-60Mhz 
>26 Yes Yes Yes 
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 Ref 5 Clause 8.4: 
Performance check: Output Power/Modulation 

Modulation Output Power 
(dBm) 
 Low Frq. 9.2GHz 

+0/-60Mhz 
12 Sweeps Hi Frq, 9.5Ghz 

+0/-60Mhz 
>26 Yes Yes Yes 

Ref 6 Clause 8.3: 
Performance check: Output Power/Modulation 

Modulation Output Power 
(dBm) 
 Low Frq. 9.2GHz 

+0/-60Mhz 
12 Sweeps Hi Frq, 9.5Ghz 

+0/-60Mhz 
>26 Yes Yes Yes 

Ref 7 Clause 8.7.2: 
Performance check: Output Power/Modulation 

Modulation Output Power 
(dBm) 
 Low Frq. 9.2GHz 

+0/-60Mhz 
12 Sweeps Hi Frq, 9.5Ghz 

+0/-60Mhz 
>26 Yes Yes Yes 
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VI. ELECTROMAGNETIC COMPATIBILITY 
 

IEC-945 
CLAUSE REQUIRMENTS Conformance Ref#, 

Page #

9.3 Radiated Emissions: Freq Band 1: - 150 kHz – 300 kHz Limit 
1: - 10 mV/m – 316 uV/m (80 dBµV/m – 52 dBµV/m).  Freq 
Band 2: - 300 kHz – 30 MHz Limit 2: - 316 uV/m – 50 uV/m 
(52 dBµV/m – 34 dBµV/m). Freq Band 3: -  30 MHz – 1 GHz  
Limit 3: -  500 uV/m (54 dBµV/m) except for 156 MHz – 165 

MHz 16 uV/m (24 dBµV/m) 

Yes 1,14 

10.4 Radiated Susceptibility.  10 V/m 80 MHz – 1 GHz 
Performance criterion A 

Yes 2,14 

 10.9 Electrostatic Discharge.  6 kV contact, 8 kV air, Performance 
criterion B. 

Yes 3,14 

 
 
Ref 1 Clause 9.3 
See appendix E 
 
Ref 2 Clause 10.4: 
 Performance check: Output Power/Modulation 

Modulation Output Power 
(dBm) 
 Low Frq. 9.2GHz 

+0/-60Mhz 
12 Sweeps Hi Frq, 9.5Ghz 

+0/-60Mhz 
>26 Yes Yes Yes 

Ref 3 Clause 10.9: 
Performance check: Output Power/Modulation 

Modulation Output Power 
(dBm) 
 Low Frq. 9.2GHz 

+0/-60Mhz 
12 Sweeps Hi Frq, 9.5Ghz 

+0/-60Mhz 
>26 Yes Yes Yes 
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VII. CERTIFICATION OF TEST DATA 
 
 

I CERIFY THAT ALL OF THE MEASURMENT AND DATA PRESENTED IN THIS 
REPORT ARE TRUE AND CORECT TO THE BEST OF MY KNOWLAGE 
 
 
Irek Gora 
 
Electrical Engineer II
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VIII. TEST SETUP 
 
 
 ACR Test Fixture #168 is mini X band Radar Interrogator Its primary function is to 
interrogate the ACR Transponder and to collectively gather the data from device 
under the test and print out Pass Fail Condition. The test set’s Hardware and 
software accomplishes this 
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IX. Equipment List: 
 

A) Small Anechoic Chamber 
B) SART test fixture ACR# 166 
C) Digital Storage oscilloscope TEK TDS 310 
D) Microwave counter/power meter HP5347a 
E) PC with test software 
F) Standard Gain Horn 16.5 dB 
G) National Instrument GPIB card 
H) DAC card # CIO-DAC02 
I) GPIB BNC cables as required 
Test block diagram see appendix F 
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X.  APPENDICES 
 

A Material specification 

B Antenna characteristics 

C Range performance 

D Frond end protection 

E EMC test 

F Test setup block diagram 
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APENDIX A 
MATERIAL SPECIFICATION 
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APENDIX B 
ANTENNA CHARACTERISTIC 
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APENDIX C 
RANGE PERFORMANCE 
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APENDIX D 
FRONT END PROTECTION 
The antenna maximum gain is 7dbi or 5.01 at 9.5Ghz this gives an effective aperture 
for the antenna of Ae=λ2 G/4π= (1.26)2(5.01)/ 4π=.633in2= 4.08x10-4m2 

When placed in RF field with a power density of 28dBW/ m2 or 631W// m2 

This implies a power at the receiver front end of  631*4.08x10-4=.26W 
The receiver module was tested with direct 1 W signal. Which is greater then the 
maximum power calculated above 
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APENDIX E 
EMC TEST 
 
 
 



 




