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1.0 INTRODUCTION 

 

This preliminary test report details the preparation for, and results of, Electromagnetic 

Interference (EMI) testing accomplished of the Alpha Magnetic Spectrometer (AMS-02) – 

USB422 Assembly.   

 

2.0 APPLICABLE DOCUMENTS 
 

The following documents of the exact issue shown form a part of this Test Report to the extent 

specified herein.  In the event of conflict between the documents referenced herein and the 

contents of this report, this document shall have precedence. 

 

SL-E-0002, Book 3, Volumn 1 

Dated: August 10, 2001 

 

Space Shuttle – Specification Electromagnetic Interference 

Characteristics, Requirements for Equipment 

 

ESCG-5132-06-BDL-DOC-0056 

Dated August 2006 

 

Electromagnetic Interference/Compatibility Laboratory Test 

Methods 

JSC 27933, Rev B 

Dated March 03, 2004 

EMI/EMC Laboratory Configuration Documents 

 

 

3.0 CONFIGURATION OF THE EQUIPMENT UNDER TEST 
 

A general block diagram of the EMI test set up for the AMS-02- USB422 Assembly is shown in 

Fig. 3.1. This setup refers to as the original configuration in the Test Plan that the USB422 

provides inline conversion of RS422 synchronous serial signals to a USB 2.0 interface and 

powers by A31p Laptop vs. USB 5 Vdc, 0.5 ampere supply.  Photographs of the test setups for 

the applicable antenna frequency ranges, including horizontal and vertical polarizations as 

required in SL-E-0002, are shown in Figs. 3.2 through 3.9.  Test equipment uses to perform this 

test listed in TABLE 3-1. 

 

Since EUT will be used in Space Shuttle Aft Flight Deck during flight, therefore it requires to 

meet and be tested to Shuttle EMI specifications per SL-E-0002, Book 3, Volume 1. This test set 

up performs measuring radiated susceptibility as engineering evaluation to monitor and 

determine if any failure to USB422 Assembly (Class III) when subjects to radiated electric field 

of 20 V/m stated in SL-E-0002. 

 

Photographs of the test setup show in Fig. 3.10 through Fig. 3.13, additional verification test, in 

the frequency range from 30 MHz to 200 MHz for the USB422 with connected loopbacks. 
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Fig. 3.1. General Test Setup for USB422. 
 

 

 

 

 
 

Fig. 3.2. Test Setup, USB422 Assembly. 

 

 

 
 

Fig. 3.3. Test Setup, A31P Laptop located outside 

the test chamber used to monitor performance of 

the USB422 Assembly during measurement. 
 

 

 
 

Fig. 3.4. Test Setup, Biconical Antenna, 

Horizontal Polarization, 30 MHz – 200 MHz. 
 

 

 
 

Fig. 3.5. Test Setup, Biconical Antenna, 

Vertical Polarization, 30 MHz – 200 MHz. 
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Fig. 3.6. Test Setup, Double Ridge Horn Antenna, 

Horizontal Polarization, 200 MHz – 1000 MHz. 

 

 
 

Fig. 3.7. Test Setup, Double Ridge Horn Antenna, 

Vartical Polarization, 200 MHz – 1000 MHz. 

 

 
 

Fig. 3.8. Test Setup, Horn Antenna, 

Horizontal Polarization, 1 GHz – 18 GHz. 

 

 
 

Fig. 3.9. Test Setup, Horn Antenna, 

Vertical Polarization, 1 GHz – 18 GHz. 
 

 

 
 

Fig. 3.10. Test Setup, USB422 Assembly with 

loop back installed per Deviation 1. 
 

 

 
 

Fig. 3.11. Test Setup, Closed look USB422 

Assembly with loop back installed. 
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Fig. 3.12. Test Setup, Biconical Antenna, 

Horizontal Polarization, 30 MHz – 200 MHz. 

 

 

 
 

Fig. 3.13. Test Setup, Biconical Antenna, 

Verticalal Polarization, 30 MHz – 200 MHz. 

 

 

 

 

TABLE 3.1 

List of Measurement Equipment 

Test  

equipment 
Manufacturer Model Number 

Serial 

Number 

Calibration 

Number Due date 

BiConical Amplifier Research BCH-2030/A 1017 N/A N/A 

Double-Ridge Horn Ets System 3106 2824 610920005 01/30/10 

Double-Ridge Horn Ets System 3115 6059 610920006 01/30/10 

R.F Amplifier IFI  10kHz-1000 MHz SMX500 M730-0808 N/A N/A 

R.F Amplifier IFI 1-2.5GHz T251-500 D038-0400 N/A N/A 

R.F Amplifier IFI 2.5-7.5GHz T7525-500 D039-0400 N/A N/A 

R.F Amplifier IFI 8-18GHz T1875-500 D033-0400 N/A N/A 

Signal Generator 
Rohde Schwarz 

5K-3GHz 
SMT-03 100231 M206568 09/10/09 

Signal Generator 
Rohde Schwarz  

2-20GHz 
SMP-22 100019 M206381 11/05/09 

R.F. Field monitor Amplifier Research M5004 28078 N/A N/A 

Probe, Isotropic  
Amp.  Research 

10K-1GHz 
FP5000 300489 N/A 01/05/10 

Probe, Isotropic 
Amp.  Research  

10K-1GHz 
FP5000 300487 N/A 12/18/09 

Probe, Isotropic 
Amp.  Research 

80M-40GHz 
FP2080 19447 N/A 04/27/10 

Probe, Isotropic 
Amp.  Research 

80M-40GHz 
FP2080 25256 N/A 04/17/10 

EMI Lab RF Cable MegaPhase  6 ft D130-NK-NK-72 1004 610920035 04/21/10 

EMI Lab RF Cable ESM Cable Corp 120ft EW292-NGNG-120 1001 610824004 11/12/09 

EMI Lab RF Cable Adams-Russell 1997-240 1001 610924084 10/09/09 
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4.0 TEST RESULTS: 
 

This section shows test performed per Space Shuttle requirements.  Test results show that the 

USB422 is in compliance with the requirements, SL-E-0002, as shown in TABLEs 4-1, 4-2 and 

4-3.  

 
TABLE 4-1 

SL-E-0002 Test 

EMI 

TEST 
DESCRIPTION 

COMPLY? 

Y/N 

RS103 

Radiated Susceptibility 

30 MHz – 18 GHz 

Electric Field 

Y 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

TABLE 4-2 

Summary test data results without fully loopback connected 

Frequency 

(MHz) 

 

Required 

Levels 

(V/m) 

Injected signal level per 

polarization NOTE 

Horizontal Vertical 

30 - 180 20 20 20 None 

180.80 20 15.04 20 EUT malfuntion 

181 20 14.21 20 EUT malfuntion 

182 20 15.01 20 EUT malfuntion 

185 20 12.80 20 EUT malfuntion 

190 20 15.50 20 EUT malfuntion 

192 20 18.68 20 EUT malfuntion 

193 - 18000 20 20 20 None 

TABLE 4-3 

Summary test data results with loopback connected 

Frequency 

(MHz) 

 

Required 

Levels 

(V/m) 

Injected signal level per 

polarization NOTE 

Horizontal Vertical 

175 - 200 20 20 20 None 
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5.0 CONCLUSIONS 
 

EMI measured data indicate the USB422 is compliant with Radiated Susceptibility (Electric 

Field) requirements in SL-E-0002 for non-critical equipment.  

 

Collected data shows in TABLE 4-2 for EUT not fully concealed with loopback connected was 

susceptible from 180.8 – 192.0 MHz; but, malfunction did not damage A31p Laptop. Laptop 

was still able to recognize device connected to USB port after testing was completed.  

 

Deviation was made to test setup to re-perform a portion of the RS testing in which the EUT 

was susceptible. In original test configuration shows in Fig. 3.1 that the connections TXD, 

RXD, TXC and RXC were left open and created a path for radiated electric field to enter 

enclosure.  In deviation configuration, loopback cables connected from TXD to RXD and TXC 

to RXC as shown in Figs. 3.10, 3.11, and 5.1 below. Collected data shows in TABLE 4-3 

indicates re-tested from 175 – 200 MHz in both the horizontal and vertical polarizations were 

not susceptible when applied its required-levels.  

 

To achieve an isolated and sealed enclosure for flight, Cable Assy p/n SED39136111-301 will 

be connected to TXD, RXD, TXC and RXC connectors on USB422 Assy as shown in Figure 

1.1 in the Test Plan, EV5-09-EMC-010P. 
 

 

 

 
 

Fig. 5.1 EMI Deviation Test Configuration 
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6.0 APPENDIX 
 

The appendix contains copies of the following documents: 

 

- Test Request – JSC Form 90 

- TRR Checklist 

- TRR Attendance Sheet 

- Test Readiness Review Board – Form EA-005 

- EMG EMC/EMI Facility Readiness Statement Sheet 

- EMG EMC/EMI Chamber Test Facility Authorized Operators List sheet 

- Integrated Test Hazard Analysis Report, EV5-09-EMC-010HA 

- Task Performance Sheets, 2A0920076 

- Hazard Analysis Test Article/Test System/Laboratory Inspection Checklist Sheet 

- Authorized Personnel Sheet 

- Pre-Test Checklist 

- EMI Lab Safety Briefing sheets 

- Test Plan, EV5-09-EMC-010P 

- Measured Data 

- Test Process Evaluation Sheet 
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