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EMC/Power working group meeting PLANCK

Plan HF

— HP-ASPI-MN37-2 (R. ons)
* DC-DC converter syfichronisation requirement

* Questions and Rémarks

— Power suppties for 4KCDE
— Input gurrent limiter in DC-DC converter
— S/C<Instrument electrical interface : status

13/06/2001 CESR/LAL/RAL

EMC/Power working group meeting PLANCK

HP-ASPI-MN37-1 HFI

* HFI is requested to clarify the need for a launch lock for the
4K cooler, as a 30A line cannot be supplied.

* HFI/RAL requires launch lock

* For this power line, a 7A LCL is now sufficient.
— Tests with INTEGRAL at 8.53 g random levels along
the compressor axis :

* Current spikes of up to 7.5A with duration less than 150
microseconds. Highest average current of 1.6 A

* a 6A LCL was used successfully

— On Planck, level is 5.27 along the plane of the SVM.
-(compressor pistons orientation).




* The DC/DC converter in processor module will have

AnNEX T

EMC/Power working group meeting

REU DC/DC synchronization

PLANCK

HF

to start up free running and synchronize once the
secondary voltages become available

* The 12 DC/DC converters in analog modules will be
always synchronized

» The 1solation of the synchronization clock from the

secondary to the primary will be done by optocoupler
(66179 from MPC)

13/06/2001 -

CESR/LAL/RAL

EMC/Power working group meeting

PLANCK

Frequencies Generation in REU

Fbase
(40 MHz)
1

Ns=36, 40 ou 45

v

/(128 + Fdiv)

12

Fdsp

122

1152

Fdcdc

»

1180

\ 4
. Fslave

l

Fcooler

Fsin

HFI
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Anver UL 2(32
— PLANCK - LFI

H/P Power/EMC WG #10

POWER REQUIREMENTS

Average values for LFI subsysfems power requirements

REBA
Nominal Power: 35.6W No contingency{
Voltage: 26V - 29V
Current: 1.23A - 1.37A

DAE
Nominal Power: 75SW No contingency
Voltage: 26V - 29V

Current: 2.59A - 2.88A




ANNEX T 3/3
— PLANCK - LFI

H/P Power/EMC WG #10

On Board Clock Interface

* Functional:
Square waveform with a frequency of 131072 Hz and a stability of
1*10°° over 30 days.

o Electrical:
Balanced RS 422 interface circuit.
The driver is powered by a secondary winding into the S/C, whereas
the receiver is powered by a secondary winding of the P/L.
The impedance of the driver’s output and of the cable will be about
120Q.
EMC class: “Digital signals”.

® Redundancy:
One nominal line to the nominal REBA (DAE) and one redundant
line to the redundant REBA (DAE).
Cross coupling between nominal and redundant clock generators
performed on the S/C side.

e Connectors: g
Each OBC line will be carried by a single connector that will house only the “
OBC signal.
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— Equipment and PLM "warm units"
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2.2.6. Mechanisms Design V L lﬂam *
2.2.6.1. General Requirements TR AR SN p e gy

Mechanisms shall be functionally analysed to determine loads
deriving from their activation, both in-orbit or on ground, as
applicable.

Mechanisms shall be designed to the same criteria as all other
structural items.

They shall be also compliant with the EMC and cleanliness
requirements.

They shall therefore:

e withstand without degradation all the environments they will be
subjected to during their life.

e be designed with the same loads and safety factors as other
structural items . :

o fulfil the minimum frequency requirement of 100 Hz in their
stowed condition (same margin applicable as addressed in
Sec. 2.2.5.3).

e be subjected to fracture mechanics procedures as required by
safety analysis.

Elements to be deployed in orbit (or otherwise showing important
changes in their configuration between the launch and the orbital
phase) shall also be verified under orbital environmental loads.

Any mechanism interfering with the spécecraft shall be compliant
with ECSS-E-30-00 part 2-3. Other mechanisms are recommended
to follow this specification.

* 2.2.6.2. Mechanism Perturbation ;*

Experiments equipped with active mechanisms used during
observation shall be designed to minimise the perturbations induced
on the S/C and the production of microvibration. The torque
impulses shall be less than 0.002 Nms around any S/C axes and
the vibrations shall be less than 0.04 N in the range 50-100 Hz.
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Specific MIDAS Requirements *

Scanning a tip in the very close proximity of a sample surface
requires a mechanically stable environment. Earth bound
instruments suffer mostly from externally induced vibrations which
are in the order of a few Hertz and are mainly induced by traffic,
heavy machinery or people moving in the vicinity of the Atomic
Force Microscope. In space, vibrations are generated by satellite
manoeuvres or mechanisms like reaction wheels, gyroscopes, tape
recorders antenna motors solar arrays etc.

At this stage information on the vibration environment at the
Rosetta S/C is still incomplete.  According to a preliminary
assumption, one has to take into account the following situation:

e The dominant source of mechanical noise will be the reaction
wheels. The effect of all other S/C mechanisms which are
permanently on is considered to be negligible.

e Noise contributions resulting from occasional operations like e.g.
wind/rewind of the tape recorder, pyro firings or movement of
the high gain antenna may not be negligible.

e Contribution from other experiments (e.g. stirling coolers, other
TBD motors/mechanisms) may not be negligible.

Realistic limits of acceptable noise limits are in the process of being
defined and are expected to fall into the region of = (0) Hz ... 1
KHz.

The susceptibility of MIDAS will be determined and additional
damping in the mounting of the instrument has been implemented.

The susceptibility of MIDAS to microvibrations, preliminarily
calculated for a non-dimensional rigid body system, assumes the
basic resonance frequency of the damping system to lie between 3
and 8 Hz, single harmonic inputs, and a maximum tolerable
displacement of 1 nm at the sensor.
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Cryo harness

£
2 # FEM 3
# channels per FEM 4 # channels per FEM 4
DRAIN bias 1 DRAIN bias 1
GATE bias 2 GATE bias 2
phase switch bias 2 phase switch bias 2
5 20 5 20|
Common signals Common signals
Bias GND 1 Bias GND 1
phase switch GND 1 phase switch GND 1
2 2 2 2
22 22

TOTAL # wires per FEM

TOTAL # wires per FEM

oo = P

Al Fes p
Signal | GND Signal | GND
Current (mA) 10 40 Current (mA) 10 40
Voltage to GND (V) 2 - Voltage to GND (V) 2 -

6 # FEM 6
# channels per FEM 4 # channels per FEM 4
DRAIN bias 1 DRAIN bias 1
GATE bias 2 GATE bias 2
phase switch bias 2 phase switch bias 2
5 20 5 20}
Common signals Common signalis
Bias GND 1 Bias GND 1
phase switch GND 1 phase switch GND 1
2 2 2 2
TOTAL # wires per FEM 22 TOTAL # wires per FEM 22

i e

Current (mA)

Current (mA)

40

Voltage to GND (V)

Voltage to GND (V)
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LABEN Power/EMC Working Group Meeting #10
PLANCK LFI Cannes, June 13", 2001

High thermal resistance
High electric resistance

1m length

o
Low thermal resistance
Low electric resistance

BEU
@ 300K

FEU
@ 20K

Connectors

~~

~100nm
Alluminium
shield

Wire diameter and materials characteristics definition is in progress
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6.7 ELECTRICAL POWER SYSTEM INTERFACE
6.7.1 Power supply voltages

The DC main bus is regulated to 28 V with a maximum tolerance at the source (regulation point} of +1 %/-
2 %. This tolerance includes effects of load regulation, temperature and ageing.

Each Distribution Unit output is protected by a Latch Current Limitr (LCL) or Fall-back Current Limiter (FCL).

In case of a redundant user, a non-redundant protection is provided for each redundancy.

In case of a non-redundant user, a redundant protfection is provided for the user.

GDEL-575: Each satellite user Subsystem/Equipment shall be able to operate nominally
within the following steady state voltage limits (applicable to S/C harness-
Subsystems interface i.e. the voltage drop inside the Subsystem harness is not

covered by these limits)

* 26 V as minimum voltage (mean voltage excluding any noise, ripple and
spikes)

* 29 V as maximum voltage (mean voltage excluding any noise, ripple and
spikes)

This range shall be used to establish Subsystem or Unit power budgets as
reported in the IDS.

GDEL-580:  All the users shall safely survive when being supplied with any continuous or
fluctuating voltage in the full range 0V © 35 V. In this case, survive means that
equipment have to recover their nominal performance capabilities when the
main bus recovers its nominal voltage.

6.7.2 Voltage transients and ripple

Transients and overvoltages are specified in the EMC Specification (document AD- 3)

GDEL-585:  The ripple and spikes shall be less than (at Distribution Unit output connectors):
e 300 mV peak to peak on 28 V lines.

This peak to peak value is defined in a 50 MHz bandwidth.

6.7.3 Bus output impedance

GDEL-590: The primary bus impedance at S/C harness-SubSysiem interface level (interface
connector level) is specified in Figure 6.6.4.3-1.
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Figure 6.6.4.3-1: Bus Impedance at S/C Harness-User Subsystem Interface

In addition, the Subsystem internal power harness (if exists) impedance from
Subsystem interface connector level up to input connector sockets of the
equipment (user) shall be considered as follows :

The maximum ohmic component shall be such that the voltage drop
(including forward and return lines) does not exceed 1% of the nominal
supply voltage when the maximum current is drawn by the user. In no case it
shall exceed half of the concerned bus DC output impedance (specified in
Figure 6.6.4.3-1).

6.7.4 Current limiter characteristics

GDEL-600:

The current limiters used in the power subsystem (equipments and instruments
power supply lines) shall have the following characteristics:

current limitation at a value I}, with 1.2 1,4 < I| < 1.5 I1ax (TBC) except
during first 50 pus

If 1} is exceeded I} for a time greater than 10 ms (TBC) then the LCL will
automatically switch-off .

Controlled dl/dt during switch on of LCL . max dl/dt = TBD A/s, min dl/dt =
TBD A/s

Undervoltage protection - LCL switches OFF if bus voltage is <23.5V (TBC)
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* ON/OFF function shall be provided as well as its status and current telemetry
for monitoring.

GDEL-602: Three types of current limiters shall be available:

» ON/OFF switchable current limiters (LCL) for “non-essential” loads, i.e; those items which if
they are switched OFF do not jeopardise the spacecraft.

e Permanent ON foldback current limiters (FCL) for essential loads (receiver, decoder....)
* Electronic fuse + electronic switch (EF/ES) for resistive loads (heaters)

e Two levels of OFF command shall be provided within the LCL for those LCLs whose users
cannot tolerate a failed permanent ON condition.

Imax is the current related to peak power calculated assuming the minimal supply voltage as defined in 6.7.6
short peak definition..

6.7.4.1 Heaters line

The PCDU will provide switchable power lines protected by an electronic fuse suitable to drive a resistive
heater load.

GDEL-603: The maximum voltage drop due to the electronic fuse + electronic switch shall be
Vdrop<0.9V (TBC)

6.7.5 Average power demand definition

The average power demand is defined for an equipment as the maximum average power drawn from its
dedicated power lines in the worst case voltage conditions of paragraph 6.7.1.

Specifically, the maximum average is defined as the average during a period of 5 minutes shifted to any
point in time where this average will yield a maximum and does not include peak power defined hereafter.

GDEL-605:  Each subsystem shall define its average power requirement per power line.
6.7.6 Peak power demand definition

a. Long peak

Long peak power demand is defined for an equipment as the maximum peak drawn from its
dedicated power lines, in the worst case voltage conditions of paragraph 6.7.1.

Specifically, the maximum long peak is defined using the integral during a period of 5minutes shifted
to any point in time over 100 minutes where the integral will yield a maximum.

b. Short peak
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Short peak power demand is defined for an equipment as the maximum peak drawn for its dedicated
power lines in the worst case voltage conditions of paragraph 6.7.1.

Specifically, the maximum short peak is defined using the integral during a period of 1 ms shifed to
any point in time where the integral will yield the maximum.

To be defined as a short peak, the power demand shall last less than 100 ms.

The Imax defined for the LCL characteristics in 6.7.4 shall correspond to the current drawn during the
short peak condition.

GDEL-610: Each subsystem shall define its long and short peak power requirement per
power line.

6.7.7 Distribution and Protection Requirements

GDEL-615:  Any standing or variable current drawn by any unit from the supply lines shall
be limited by the Power Supply to a value I} defined in 6.7.4 under nominal

conditions.
Such a limitation is achieved by active current limiter on the power lines.

GDEL-620: In particular, this limit shall be sustained for a single part failure at user's input
and for the full voltage range specified (see paragraph 6.7.1).

GDEL-625: The use of current protection circuits on the primary side of user DC/DC
converters shall be avoided since the PCDU LCLs will provide all the necessary
protection. If the use of protection circuits cannot be avoided . then the
protection threshold shall be set lower than the PCDU LCL and tests must be
performed with a representative PCDU LCL as early as possible.

GDEL-627:  Overvoltage/Un,dervoltage protection circuits on the primary side of user DC/DC
converters shall be avoided since the PCDU LCLs will provide all the necessary
protection. The user may incorporate overvoltage protection on the secondary
side of the DC/DC converter.

6.7.8 Load current transitions

6.7.8.1 In-rush current

At power ON of the Distribution Unit power line via the LCL, the inrush current is limited to a value comprised
between 1.2 Imax (TBC) and 1.5 I,,ox (TBC) during a duration t (minimum value guaranteed: 10 ms)

If the inrush current demand from the user is not under limitation value at Yripoff the equipment will be
switched off.

The Figure 6.7.8.1-1 gives the nominal current envelope.

Fvamnlairs imnrimé In_ N7/NAMNT 12,40
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Figure 6.7.8.1-1: Nominal current envelope

GDEL-630: The instantaneous rate of change of current (di/dt) variation shall not exceed
106 A/s either positive or negative.

GDEL-635: When connected to a non limiting current source (in test configuration) the inrush
current at switch-on of the equipment shall be within the envelop defined in AD-
3, §3.2.4.8.2.

GDEL-640: When connected to the current limiter the inrush current at switch-on will be
constrained to the envelope shown in Figure 6.7.8.1-1 by the Power Distribution
Unit.

In this condition the user shall operate nominaly (I nominal under nominal
voltage) before Yripoff-

6.7.8.2 Load current transitions

In case of step or pulse transitions of supply current demand the transient voltage remains intfo limits given in
EMC/ESD specification (AD- 3).

GDEL-645:  Users shall not exceed their Imax during any planned operations.

In case of inadvertant user overload the supply current will be limited (by the Distribution Unit) to I in a period

< 50 ps. Itis from user responsibility to limit by itself the dl/dt to 106 A/s during this transient phase.
If the overload lasts more than t (t > 10 ms) the user will be switched off.

GDEL-650: The instantaneous rate of change of current (dl/dt) variation shall not exceed
106 A/s either positive or negative.

GDEL-655: Pulse repetition frequency shall not exceed 1 Hz unless confined to the limits of
admissible ripple current as specified in EMC/ESD specification (AD- 3).




