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1 INTRODUCTION
1.1 Genera

The content of this procedure is based on the DPU mode philosophy and the DPU subsystem
specifications (ADO3, AD(O4)), the DPU product tree; it is consistent with the interface documents
ADOQ1, AD02 and ADQ3. This document specifies how the EMC tests will be carried-out on the
DPU, to be sure that the DPU fulfilsits Electro-Magnetic performances.

This procedures applies only to PACS and SPIRE as HIFI hasits dedicated document as
the ICU provides power to the HIFI FCU subsystem.

The subsystem thet is ddlivered for integration and tests at instrument level conssts of an electronic
box caled DPU (dimensions. 274x258x194 mm”*3) and of the On Board Software both appropriate
for each of the delivered models.

It isunderlined that in the same DPU box two full computers are placed and both have to
be tested.

1.2 Scope

This document describes the detailed procedure for the various EMC measurements. This
procedure applies to the AVM, as far as the DC/DC converter is concerned, and EQM, FM DPU
subsystems (ADGS).

For the DPU AVM subsystem the EMC tests carried out on the DC/DC converter are reported in
RD0O4 and RDO5. It isto be recdled that the AVM has no redundancy.

1.3 Objectives

Verification by means of testing of the DPU subsystem with respect to the subsystem specification,
especidly with reference to ADO1-AD10.
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2 DOCUMENTS

21

Applicable Documents

AD

Title

01

Herschel/Planck Instrument I nterface Document, part A

02

Herschel/Planck Instrument I nterface Document, part B-Instrument PACS

Herschel/Planck Instrument Interface Document, part B-Instrument SPIRE

Herschel PACS DPU Subsystem Specification Document

Herschel SPIRE DPU Subsystem Specification Document

PACSDPU ICD

SPIREDPU ICD

DPU/ICU P.A.Plan

PACSDPU AIT Plan

SPIREDPU AIT Plan

2.2

Refer ence Documents

RD

Title

01

PACS DPU HW User manual

02

SPIRE DPU HW User Manual

DC/DC BOARD Test Procedure

R

DC/DC Converter Test Report (PACS)

DC/DC Converter Test Report (SPIRE)
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3 DPU Set Up and Instrumentation (ADO1)

For the various tests the set up will be indicated. The DPU will be put on the testing table (Ground
Plane) with, in the case of PACS:
- onecable to the power supply;
- onecableto the S/C smulator (EGSE);
- onecableto the DEC/MEC smulator;
- two cablesto the SPU smulator,
the DEC/MEC and SPU smulators are made with a PC board implementing the MIL STD 1355.
The DPU will be put on the testing table (Ground Plane) with, in the case of SPIRE:
- onecable to the power supply;
- onecable to the S/C smulator (EGSE);
- onecableto the DCU smulator;
- onecableto the MCU simulator
- onecableto the SCU smulator,
the DCU, MCU and SCU simulators are implemented with a dedicated PC board.

The cables will be connected to the Nominal (Prime) DPU and after afirst RUN of the tests
they will be connected to the Redundant DPU and a new RUN of the tests will be carried
out. The §Sssmulator, the power supply and the EGSE shall be placed in another attached
shielded enclosure located outside the shielded test enclosure area.

3.1 Test Site Conditions

Tegting shdl be performed under the following atmospheric conditions where possible:

- Temperature 19 °C + 26 °C

- Pressure 813 + 1040 hPa

- Rdaive humidity 20% + 80%

Redtriction as required by the ESA (e.g. Cleanliness class) might be added to those requirements. It
is understood that the tests will be carried out in a suitable anechoic chamber.

3.2 Ground Plane
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The anechoic chamber will be provided with a solid plate ground plane. It shdl have a minimum
thickness of 0.25 mm for copper or 0.63 mm for brass and be 2.25 m?® or larger in areawith the

smaler sde no less than 76 cm in length. The ground plane shdl be bonded to the shielded room
such that the DC bonding resistance shall not exceed 2.5 mW. In addition, the bonds shal be placed
at distances no greater than 90 cm apart. The DPU box bonding lug will be connected to the ground
plane with abraided short cable.

3.3 Ambient Electromagnetic Levels

Ambient conducted and radiated emission levels shall be measured prior to test and shdl be a least
6dB below the gpplicable limits. These measurements shal be performed with the DPU turned off
and with al the auxiliary equipment turned on. Ambient levels on power leads shdl be measured with
the leads disconnected from the DPU and connected to a resstive load which draws the same
current as the test article The LISN (see § 3.8) shdl be included in the test set-up. In this case,
accurate cdibration of the double ridge horn shdl be proven and included in the EMC Test
procedure.

3.4 Test Antenna Counter poise (Monopole)

The fallowing requirements shal be used when rod antennas that require a counterpoise are used.
The test antenna counterpoise shal be referenced to the same ground reference used for the
Electromagnetic Interference (EMI) meters. In shielded enclosures, the counterpoise shall be bonded
to the reference ground plane. The bonding strap shdl be a solid metal sheet having the same width
as the counterpoise, welded along the entire edge at the points of contact. Alternaively, the
counterpoise shal be clamped and/or soldered to the ground plane in two places. If desired, the
counterpoise may be configured so that one dimension is of adequate length to reach the tet article
ground plane.

3.5 Impulsegenerators

Impulse generators shall conform to the following requirements:

a) Cdibrated in terms of output to a50 ? load.

b) Spectrum shall be flat over its frequency range with an amplitude accuracy of + 1 dB within the
frequency band being displayed by the spectrum analyzer.

3.6 Standard Laboratory Equipment
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All SLE shdl be operated as prescribed by the gpplicable ingtruction manua unless otherwise
specified therein. This requirements document shal teke precedence in the event of conflict with
indruction manuas or other documents issued by industry or other Agencies unless identified in an
approved test plan. For test repegtability, all test parameters used to configurethetest shall be
recorded in the EMC test report. These parameter s shall include measur ement bandwidths,
video bandwidths, sweep speeds etc.

3.7 Power Supply Characteristics

The power supply for the DPU box will beat leasta 0-30V 3A device, provided by the TBD firm
where the tests will be carried out (TBC), shdl have good characterigtics of stability and noise. The
voltage will be measured at the DPU box input.

3.8 Linelmpedance Stabilization Network (ADOL)

In order to reproduce the S'C power bus impedance and to standardize the measurement conditions
used in different test Sites, emissions and susceptibility measurements on primary power lines shdl be
performed on insarting a Line Stabilization Network (LISN) between the power supply and the
DPU. The LISN schematic and the relevant impedance versus frequency are chosen in accordance
with the S/C bus impedance mask.

NOTE: The desgn of the LISN is usudly provided by the spacecraft contractor. In case it is not
avalable in time the LISN schematic and the rlevant impedance versus frequency givenin Fig. 3.8-1
and Fig. 3.8-2 shdl be used.
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Figure 3.10-1 LISN Schematic
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Figure 3.8-2 LISN Output Impedance with shorted input terminals

Any commercidly avallable sgna source, power amplifier and genera purpose amplifier capable of
supplying the power required to develop the susceptibility level specified herein, may be used
provided the following requirements are met:
a) Frequency accuracy shal be within £ 2%.
b) Amplitude accuracy shdl be within + 2 dB.
¢) Harmonic content and spurious outputs shal be no more that -30 dB as related to the
fundamental power levd.
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4 Measurement Requirements (ADO1)

4.1 Measuring Equipment Calibration

Mesasuring instruments and accessories used in determining compliance with this document shal be
cdibrated under an approved program in accordance with MIL-STD-45662A.

4.2 Measurement Accuracy

All test equipment shal be cgpable of measuring to within the following accuracy:
a) 2% for frequency
b) 3 dB for amplitude

4.3 Measurement Bandwidths

Narrow-band ranges for each tuned frequency range are listed in Table 4.3-1 below:

Tuned Freguency (Hz) Bandwidth Range (Hz)

30- 300 1-30

300- 3k 5-50
3k-30k 10 —-500
30k-1M 300-5k

1M -30M 1k—-50k
30M-1G 1k —100k
1G-40G 100k —=50 M

Table 4.3-1: Narrow-band range for each tuned frequency range

N.B. For conducted emisson 30 Hz to 15 kHz range the limit shal be measured with an effective
bandwidth not exceeding 100 Hz.
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4.4 Measurement frequency range

A continuous scan and recording of the specified frequency range for each applicable test shdl be
performed.

5 Measuring Equipment/Instrumentation (ADO1)

This section describes the test equipment and insrumentation used in the test methods contained in
this document. Any other instruments that are capable of measuring the parameters of this procedure
may be used, after approval by ESA.

5.1 Measurement Receivers/ Spectrum Analyzers.

Any frequency selective receiver can be used to perform the testing described in this document. The
recelver characterigtics (i.e. sengtivity, sdection of the bandwidths, detector functions, dynamic range
and frequency of operations) shal meet the requirements specified in this procedure and shdl be
aufficient to demongtrate compliance with the gpplicable limits. Concerning the use of spectrum
andlyzers, they can be used when overloading protection is provided by means of pre-sdection input
filters

Commentary: In EMI testing, one of the most important considerations is preventing saturation of
the spectrum analyzer because spurious responses can be created.

5.2 Computer Controlled Receivers

A description of the operationsthat are directed by software for computer controlled
receivers, shall beincluded in thetest report.

5.3 Detector Function

A pesk detector shdl be used for dl emisson and susceptibility measurements. This device shdl
detect the pesk vaue of the modulation envelope in the receiver band-pass. The output of the
measurement receiver shall be cdibrated in terms of equivaent root mean square (RMS) vaue of a
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sine wave with the same peak vaue. When other measurement devices such as oscilloscopes, non
selective voltmeters etc. are used for testing, correction factors shdl be applied for modulated test
signalsto correct the reading to equivaent RM S vaues under the peak of the modulation envelope,

5.4 Current Probes Transfer Impedance

The current probe transfer impedance which is defined as the ratio between secondary voltage
acrossab50 ? load to the primary current shal be determined using the following procedure:
Terminate the signa generator with a short length of wire (20 cm) and a50 ? nonrinductive resistor.
The primary current Ip can be calculated.

Clamp the current probe around the wire between the signal generator and the 50 ? 1oad.

Connect the current probe to areceiver (50 ? input impedance) and measure the secondary voltage
Vs.

The transfer impedanceisZt = Ve Ip

Thetransfer impedance of the current probe shall beincluded in the Test Report.

Any current probe capable of measuring to the limits specified in this document may be used. The
current probe shal be located not more than 5 cm apart from the test article.

55 Test Antennas

Antennas used in performing the radiated emission and susceptibility tests shall belisted in
the EMC test report. The following antenna characteristics are recommended:
- 30 Hz - 50 kHz: Sensors that measure only magnetic fields

a) Electricdly smal loops, whose impedance shdll not resonate over the frequency range

of use.
b) Active magnetic sensors, which sense amplitude as opposed to the time derivative of
the amplitude.

- 14 kHz - 30 MHz: Electricdly short high impedance dectric field probe, verticaly
polarized. Traditionally the41'’ rod with active or passve matching network to 50 ? has been
used.
- 14 kHz - 30 MHz: The pardld plate (and its numerous modifications), long wire, and E-
Field generator are available and listed in order of preference. The E-Field generator should be
reserved for the case in which the test article is too large for other methods.
- 30 MHz - 200 MHz: Dipole-like antennas. Typica antenna used in this band has
been the bi-conical. Care should be exercised in the antenna selection to ascertain that the balun
does an adequate job of metching the low frequency high antennaimpedance to 50?
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- 200 MHz - 1 GHz Thetraditiond Log-Periodic and Log-Conicd are available. The

double ridge horn can aso be used, athough the gain increases dramaticdly with the frequency. In
this case, accurate calibration of the doubleridge horn shall be proven and included in the
EMC Test report.

- 1GHz - 10 GHz: Broadband (ridged) or standard gain horn. Log-Conicals are dso available.

- 10 GHz and above: 20 dB standard gain horns.

6 Test set-up arrangement (ADO1)

6.1 Isolation

Test instruments shall use an isolation transformer on the AC power lines and a separate
ground cableto the central ground point. The ground cable shall consist of a braided cable.

6.2 DPU Arrangement

The diagrams of dl cables, shidlded and unshielded, that interconnect the DPU box to:

- the power supply;

- the SIC amulator;

- the SYSsgmulators,
are shown in ADO6 and in ADO7, showing al conductors and shields.. The cables and the DPU box
shal be s0 arranged that there is minimum shielding interposed between the DPU cables and the
measurement antennas. All leads and cables shdl be located within 10 cm from the ground plane
edge nearest to the measurement antenna and shall be supported a least 5 cm above the ground
plane on non-conductive spacers.

7 Measurement Antenna Position (ADOL)

7.1 Location

When performing radiated emission and susceptibility tests, no points of the antennas shdl be less
than 1 m from the walls, ceiling or floors of the shielded enclosure or obstruction.
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7.2 Bi-conical Antenna

A minimum distance of 30 cm from the floor and celling and 1 m from the walls of the shidding
enclosure or obstruction can be accepted when the bi-conicd antennaiis used in vertica polarization.

7.3 Linearly polarized antennas

For radiated emission measurements above 30 MHz, linearly polarized antennas shal be positioned
to measure the vertica and horizontal components of the emission.

For radiated susceptibility measurements above 30 MHz, linearly polarized test antennas shdl be
positioned so as to generate vertical and horizonta fields.

8 DPU Operations (ADO01)

The DPU shall be operated in “primary mode” in order to obtain optimum design performance. The
same mode will be selected both for susceptibility testing and for emisson noise.

8.1 Susceptibility Criteria

If the DPU is unable to meet the susceptibility criteria the threshold of susceptibility shall
be determined.

8.2 TimeDuration

Each susceptibility level shdl be maintained for aminimum time in order to ensure that possible
susceptibility conditions are achievable and detectable.

8.3 Test Equipment Warm-up time.

Prior to performing tests, the measuring equipment shall have been switched on for a period of time
adequate to dlow parameter stabilization. If the operation manua does not specify a specific warm
up time, the minimum warm up period shall be 1 hour.
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9 Conducted Emission on Power Lines (ADO1)

Conducted emissions on power lines generated by the DPU shall be tested asfollows:

9.1 Conducted Emission on Primary Power Lines, Frequency Domain, Differential M ode,

NB

Narrow Band conducted emission Differentid Mode in the frequency range 30 Hz +~ 50 MHz
generated by the DPU on each primary power line shal not exceed the following adjustable limit:
A. For nomina DC input current lessthan 1 A, use the curve of Figure 9.1-1 as shown.
B. For nomina DC input current grester than 1 A, the curve of Figure 9.1-1 shal be relaxed by
thefactor 10*log [I (A)], wherel (A) isthe nomind input current in Ampere.

5 8 8 B

dBus r.ms

&G
o0
il
30

20

[‘-.I_E ;E Power Lines - Diferential

1.E+01 1.E+02 1.E+03 1.E+04 1.E+05 1.E+06 1.E«07 1. E+08

Freguency - [Hz]

Figure 9.1-1 Narrow Band Conducted Emission Current- Differential Mode
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9.1.1 Conducted Emission Tests Set Up (AD01)

The suggested test set-ups for CEDM and CECM are shown in figure 9.1-2. For test in time
domain, any switch for ON/OFF test will be positioned between a 10mF capacitor and the DPU.
The trandents are then measured on the power lines between the switch and the DPU.

o T

Fe et ST

'II‘-'-' 1

Figure 9.1-2 Conducted Emission Test set-up for DM and CM

9.1.2 Conducted Emission on Primary Power Lines, Frequency Domain, Common
Mode, NB

Narrow Band conducted emisson Common Mode in the frequency range 10 kHz + 50 MHz
generated by the DPU on the primary power lines shal not exceed the following adjustable limit:
A. For nomind DC input current lessthan 1 A, use the curve of fig. 9.1-3 as shown.
B. For nomina DC input current greater than 1 A, the curve of fig. 9.1-3 shall berelaxed by
the factor 10*log [I (A)]. | (A) isthe nomind input current in Ampere.
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NB CE Power Lines - Common Mode
&0 |

i |
TIII-I [P a————_

ff-+

a0

At

dBuf r.m.s

40

au

20 :
1.E+01 1.E+02 1.E+03 1.E+04 1 E+05 1. E+06 1.E+0F 1_E+08

Freaguencyv - [Hz]

Figure 9.1-3 Narrow Band Conducted Emission Current- Common Mode

9.2 Current Ripple, Time Domain, Differential M ode

9.2.1 Measurements on Primary Power Bus

Differentid mode, time domain current ripple and spikes on the primary power bus of the DPU shall
be:
A. For nomina DC input current lessthan 1 A:

Ripple: lessthan 20 mApp.
Spikes, including ripple: lessthan 60 mApp.

B. For nomina DC input current greater than 1 A:
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Ripple: rdax 20 mApp by afactor vl (A), | (A) being the nomind input current in Ampere.
Spikes, including ripple: rdax 60 mApp by afactor vl (A), | (A) being the nomind input
current in Ampere.
Ripple and spikes shal be measured on both the primary and return lineswith at least 50 MHz
bandwidth.

9.3 Conducted Emisson Common Mode Current on Signal Bundles

The Conducted Emisson Common Mode on individud Signd Bundles of the subsystem shdl be
messured from 10 kHz to 50 MHz Measurement shall be used to establish the limits for
Conducted Susceptibility Common Mode current injection on the same bundles (see section
10.5).

The following sgnd bundles are identified for the DPU:

9.3.1 DPU PRIME PACS case:

the 1553B wires of nomind and redundant channdl: connector s J03 and JO4
Command and HK to DEC/MEC1: connector JO7

Command and HK to SPU1: connector J09

Command and HK to SPU2: connector J10

AwbdpE

9.3.2 DPU REDUNDANT PACS case:

the 1553B wires of nomind and redundant channd: connector s J05 and JO6
Command and HK to DEC/MEC1.: connector JO8

Command and HK to SPU1: connector J11

Command and HK to SPU2: connector J12

N U

9.3.3 DPU PRIME SPIRE case:

9. the 1553B wires of nomina and redundant channd: connectors JO3 and J04
10. Command and HK to DCU: connector JO7
11. Command and HK to MCU: connector J08
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12. Command and HK to SCU: connector J09

9.3.4 DPU REDUNDANT SPIRE case:

13. the 1553B wires of nomind and redundant channd: connector s J05 and JO6

14. Command and HK to DCU: connector J10
15. Command and HK to MCU: connector J11
16. Command and HK to SCU: connector J12

10 Conducted Susceptibility Tests

10.1 Conducted Susceptibility Power Lines. Differential Mode . Steady State

The DPU shdl not exhibit any mafunction, degradation of performance or deviation beyond the
tolerance indicated in its specification when snusoidd voltages with amplitude specified in Fig.10-1
areinjected into the subsystem equipment power leadsin the frequency range 30Hz50MHz. The

frequency sweep rate shdl not be faster than 5 min/decade.

Conducted Susceptibility Power - DM

[ “P—
b o=k Pl

(S = =

Amplitude - Vrms

- =]
Pd D B o 0 =-d o3 =

- = =

1.E+01 1 E+02 1. E+03 1.E+0M 1.E+05 1.E+06 1 E+OF 1.E+08

Frequency - [Hz]
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Figure 10-1 Conducted Susceptibility Power Lines- Differential Mode

In the frequency range 50 kHz-50 MHz, the gpplied snusoidd voltage shdl be 1 kHz amplitude
modulated (30% AM).

The reguirement shal be considered to have been met when:
1) Frequency range 30 Hz-50 kHz:

the specified test voltage level cannot be generated but the injected current has reached 1 Arms and
the DPU is dill operating without malfunctions within its specified tolerances.

2) Freguency range 50 kHz -50 MHz:

a power source of 1 Watt, 50 ? impedance cannot develop the required voltage at the equipment
power input terminds and the DPU is Hill operating without mafunctions within its specified
tolerances.

10.2 Conducted Susceptibility Tests Set-Up: Differential M ode Steady State

The test set-up for differentiad mode susceptibility on primary power linesis shown in Figure 10-2 for
frequencies up to 50KHz. For the frequency range S0KHz50MHz then the test set-ups shownin
Figure 10-3 or Figure 10-4 should be used. The injected voltage rdlevant to the susceptibility
threshold shall be monitored and recorded. The injected current shal be limited to 3 Arms on the
input power lines.

Page 25 of 39




Herschel DPU

EMC Test Procedure

Ref.: CNR.IFSI.2003TRO1

Issue: 1
Date: 7/04/03

Ground Plane

._._ Signal Lines
1 Signal Lines
EGSE 2 I - -
ICU
+V
PRIMARY .
I Fower v | LISN
Generator Amplifier Isolation Oscillos.
Transf.

Figure 10-2 Conducted Susceptibility Power Lines- Differential Mode: 30 Hz-50 kHz
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Figure 10-3 Conducted Susceptibility Power Lines- Differential Mode: 50 kHz-50 MHz
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Figure 10-4 Conducted Susceptibility Power Lines- Differential Mode: 50 kHz-50 MHz

10.3 Conducted Susceptibility Power Lines Test Set-Up: Common Mode Steady State

The DPU shdl not exhibit any mafunction, degradation of performance or deviaion beyond the
tolerance indicated in its individua specification when a snusoidd common mode sSgnd is injected in
both the DPU power leads via Bulk Current Injection (BCl) until:

A) 2 Vpp isachieved between return line and chassis.

B) A maximum of 1 App isachieved
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The text set-up for common mode susceptibility on primary power lines and on signal bundles
isshown in Figure 10-5. Thesgnd lines shal be loaded with dectricd Smulaors of the interfacing
creuits

= gl
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Figure 10-5 Conducted Susceptibility Power Lines & Signal Bundles- Common Mode:
10 kHz-50 MHz

10.4 Conducted Susceptibility on Power Lines. Transents

10.4.1 Conducted Susceptibility Tests on Power Lines. Transient Differential Mode
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The DPU shdl not exhibit any mafunction, degradation of performance or deviaion beyond the
tolerance indicated in its individuad specification when transient voltages typically shaped as
shown in Fig. 10-6 are superimposed on the steady state bus voltage at the unit input
power leads. With reference to Fig. 10-6 the peak amplitude shal be +2.5V, the rise time between
10us and 100ps, the flat portion of the pulse 300us and the time constant 2ms. The pul se repetition
frequency of the waveform shdl range from 5 Hz to 10 Hz and the test duration shdl be at least 5
minutes.
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Figure 10-6 Typical transient waveform for DM Transient on Power Lines

10.4.2 Conducted Susceptibility Tests on Power Lines. Transient Common Mode

The DPU shdl not exhibit any mafunction, degradation of performance or deviaion beyond the
tolerance indicated in itsindividud specification when transient voltages shaped as shown in Fig.
10-7 are applied between the power return line and the unit case. With reference to Fig. 10-7
the pesk amplitude shal be 28 V, the rise time less than 100ns and the length (Td) at least 5us.
Repstition rate shall range from 5 Hz to 10 Hz and the test duration shdl be at least 5 minutes
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Figure 10-7 Typical transient waveform for CM Transient on Power Lines

10.5 Conducted Susceptibility Common Mode Current on Signal Bundles

The DPU shdl not exhibit any mafunction, degradation of performance or deviation beyond the
tolerance indicated in its individual specification when a Snusoidd common mode current of
amplitude 6 dB higher than the common mode measurement (specified in the paragraph 9.3) is
injected into the Sgnd bundles.

Thefollowing sgnd bundies are identified for the DPU:
10.5.1 DPU PRIME PACS case:

17. the 1553B wires of nomina and redundant channdl: connector s J03 and J04
18. Command and HK to DEC/MECL1: connector JO7

19. Command and HK to SPU1: connector JO9

20. Command and HK to SPU2: connector J10

10.5.2 DPU REDUNDANT PACS case:

21. the 1553B wires of nomina and redundant channd: connector s JO5 and J06
22. Command and HK to DEC/MECI1: connector JO8

23. Command and HK to SPU1: connector J11

24. Command and HK to SPU2: connector J12
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10.5.3 DPU PRIME SPIRE case:

25. the 1553B wires of nomina and redundant channd: connectors JO3 and J04
26. Command and HK to DCU: connector JO7

27. Command and HK to MCU: connector JO8

28. Command and HK to SCU: connector JO9

10.5.4 DPU REDUNDANT SPIRE case:

29. the 1553B wires of nomina and redundant channd: connectors JO5 and JO6
30. Command and HK to DCU: connector J10

31. Command and HK to MCU: connector J11

32. Command and HK to SCU: connector J12

10.6 Conducted Susceptibility Common Mode Voltage on Signal Reference- Steady State

The DPU ghdl not exhibit any mafunction, degradation d performance or deviation beyond the
tolerance indicated in its individud specification when snusoidd voltages with 2 Vpp amplitude
are gpplied between the DPU signd reference and the ground plane in the frequency range 50 kHz -
50 MHz. The sweep rate shdl not be faster than 5 min/decade.

10.7 Conducted Susceptibility Common Mode Voltage on Signal Reference-Transent

The DPU shdl not exhibit any mafunction, degradation of performance or deviation beyond the
tolerance indicated in its individual specification when trangent voltages typicaly shagped as shown in
fig 10-7 are applied between the equipment signal reference and the ground plane. With reference to
Fig. 10.7, the peak amplitude shall be cdibrated to £ 3 V and Td shdl be between 150 ns and 250
ns when the source having output impedance of 50 ? is connected to a 50 ? resigtor. Then the
source is goplied to the equipment after it is detached from the ground plane. The pulse repetition
frequency of the waveform shdl range from 5 Hz to 10 Hz and the test duration shal be at least 5
minutes
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The test set-up for common mode conducted susceptibility between the DPU signd reference and

the ground plane (transent and steedy state) is shown in Fgure 10-8 (no accessible ground
wire).

o : |' — — &
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Figure 10-8 Conducted Susceptibility CM: between signal reference and GND, no
accessible GND wire. Transient & Steady State

11 NB E-Field Radiated Emission (ADO1)

Narrow-band eectric fields generated by the DPU and measured at 1 m distance shall not exceed
the limits shown in Fg. 11-1 in the frequency range 14kHz - 18GHz

Page 33 of 39




Herschel

EMC Test Procedure

Ref.: CNR.IFSI.2003TR01
Issue: 1
Date: 7/04/03

DPU

Rodiated Ermission = E Fleld

Sl =
(=}

S eSS EE Ty

L= L2 E+F 0E +# |iEE -+ F

Figure 11-1 NB Radiated Emission Limit — E Field

The suggested test set-up is as shown in Figure 11-2. The emisson a the antenna a one meter
distance from the test object, which gives the highest reading, shdl be the Radiated Electric Fied
Emisson (REE). Above 25 MHz, the requirement shal be met for both horizontally and verticaly
polarized waves. The upper frequency range of the measurement shal be in accordance with

the following Table.

Highest Frequency of Equipment

Reguired Upper Limit

<1GHz

DPU Fmax: 20MHz

Totenth Harmonic or 1 GHz whichever less

=>200MHz

1-10GHz

To fifth Harmonic or 10 GHz whichever less
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Figure 11-2 Radiated E-Field Frequency Range for Emission Test
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12 NB E-Field Radiated Susceptibility (ADO1)

The DPU shdl not exhibit any mafunction, degradetion of performance or deviation beyond the
tolerance indicaied inits individud specification wheniit isirradiated with 2 V/m, 1 kHz amplitude
modulated (30% AM), in the frequency range 14 kHz - 18 GHz.

13 H Field Radiated Emission (ADOL)

Narrow-band eectric fidlds generated by the DPU and measured a 1 m distance shal not exceed
the limits shown in Fg. 13-1 in the frequency range 30Hz - 50KHz

MB Radiated Emission - H Field
=)

depT
-
o

Pl
(o]

)
]

1.E+01 1.E+02 1.E+03 1.E+04 1.E+D5
Frequency - [Hz]

Figure 13-1 NB Radiated Emission Limit — H Field
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14 H Field Radiated Susceptibility (ADOL)

The DPU shdl not exhibit any mafunction, degradation of performance or deviation beyond the
tolerance indicated in its individud specification when it is irradisted with a magnetic fidd of
140dBpT in the frequency range 30Hz - 50kHz

15 Arc Discharge Susceptibility (ADO1)

No madfunction, degradation of performance or deviation beyond the tolerance indicated in its
individua specification shal occur when the DPU and its interface lines are exposed to a repstitive
electrogtatic arc discharge of at least 15 mJ energy/ 15 kV. The current rise time shall be less than
10 ns. If damage risks are envisaged for interface circuits, the voltage can be reduced down to 4
kV but the energy shal remain 15mJ. Figure 15-1 contains a suggested arc source schemétic
capable of edtablishing the required discharge. The discharge circuit must be adjusted in order to
get the energy and the voltage specified above.

Any other equivdent type of circuitry (eg. ESD smulaor) can be used and shall be fully
described in the EMC report. A minimum of 10 discharges shal be performed.

-':u:.
b Tre#

Figure 15-1: Arc source schematic capable of generating the discharge
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The discharge shal be a direct discharge of current through the equipment chasss and shal be
generated by putting the tip of the gun in contact with the chasss or/and by moving it closer to the
chassis until the discharge occurs.

16 Plug-in and Inrush current measurement (ADO1)

The inrush current shal be measured on the positive power line of the user connected to its 28V
power supply through the LISN defined in § 3.8, when switching it ON with an external bounce-
free relay (e.g. laboratory mercury relay) instaled between the LISN and the user on the postive
power line.

The recorded inrush current (measured with an oscilloscope in Single shot mode) shall show the
following 2 digtinct aspects :

- A current transent corresponding to the charge of the primary filter capacitors

- A DC/DC converter start current transent.

The primary filter charge current trandent shal be compliant with the following reguirements:

- Y(*dt) <2mC

- di/dt <2 Alus (TBC)

- | peak <30 A (TBC)

The DC/DC converter start current transent :

- shdl not exceed the user line LCL current limitation value for atota time higher than 5ms (TBC);

- shdl comply with : S(I*dt) < (LCL current limitetion value)* 5ms (TBC).

The test shdl comply with the following mask :
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Figure 16-1 Inrush Current Mask
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