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ATTACHMENT A

Herschel Planck Electrical Interfaces To the Instruments and within
Instruments
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Standard Balanced Digital Link (SBDL)

For all digital interfaces, the signals sholl be sent on differential lines, The principle scheme is shown in
the following figure.

The link is symmetrical, the two lines shall be identified as true' and ‘complementary’ lines,

The ‘quiescent’ [evel on the 'true' line is high (S V), the ‘active’ level is low (O V), with the complementary
levels on the inverting output.

differential driver ditferential receiver
V4 V+
twisted shielded pair
Y o IRUE. /I' ]
-l Lone -
Signal GND Signhal GND $
77 Structure GND Structure GND /777

SBDL Interface Circuits (principle drawing)

NOTES 1. The 'true' line is the non-inverting output of the driver {TRUE')
2, The 'complementary’ line is the inverting output of the driver {COMP!
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Syng, Signals interface Charqcteristics:
INTERFACE DATA SHEET )
| Timing & Sync Signals ]
This Interface Data Sheet covers the following lines:
- DC/DC Sync Clock
- Refarence Star Pulse
- Broadcast Pulse
SOURCE CIRCUIT SPECIFICATION
Circuit Type balanced CMOS driver
Transfer DC couplad
Zero Reference signal ground
Low Level Output Voltage 0V< Vg <05Y (1)
High Level Qutput Voltage 25V < Vo, €55V ()
Differential Output Yoltage 20V < |Vopl <55V
Rise and Fall Times 0. us < (tr, ) < 1.0 us (2)
Current Drive and Sink sufficient to comply with specified tr & ff (2)
Caopability
Short Circuit short circuit proof; current limited to <150 mA
Max. Fault Voltage Tolerance:  -3Vio +TBDV (3)
Emission: -1Vito +TBD V
RECEIVER CIRCUIT SPECIFICATION
Circuit Type differential receiver, CMOS compatible
Transfer DC coupled
Differential Input Voltage Llow: V-1V
High Vo2 +1V
Common Mode Voltage JO0V<eVYeug 470V
Diff. Input Impedance DC: > 5 kOhm
Max. Fault Voltage Tolerance: -3Vic +TBDV
Emission: -2Y¥ 10 +TBDV (3)
NOTES: 1. non-inverting {true) & inverting (comp) output with ref. to signal ground;
2. when loaded with differantial 1.2 nF (harnass & user input capacitance)
3. with an overvoltage source impedance of 1.5 kOhm
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TIMING CHARACTERISTICS

DC/DC Sync Frequency: 125kHz < F < 150 kHz ' (4)
Frequency Stability +1%
Duty Cycle: 1:1 £ 5%

Reference Star Pulse | pulse width TBD usec
[itter < TBD psec

Broadcast Pulse Fregquency 8Hz .
Frequency Stability TBD
pulse width TBD usec
itter < TBD ysec

NOTES:

4. The nominal fraquency will be established depending upon the clock generator selected
within the data handling subsystem.
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3.6.5 Temperature Housekeeping Channels

General Concept

a) For acquisition of temperature HK values, the SVM shall be able to directly
interface with the thermistors. These thermistors shall be powered by the SVM
and the resulting voltage shall be utilised to feed a dedicated analogue
channel.

USER ACQUISITION

T Signal Recelvar

1]
N

- COND, ANALOG
" TP

;'l£

[
[

Thermistor

i COND. ANALOG ATN ]

- — Signal GND \+/ 7]7
177!

Structure GND

Conditioned Analogue Interface and Schematic Gircuitry

! 15745
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Thermistor Cog‘ ditioning Interface Chargcleristics:

16745

INTERFACE DATA SHEET

| _Conditioned Analog T/M

SOURCE CIRCUIT SPECIFICATION

Circuit Type
Transfer

Thermistor Type

Qperating Temperature Range

Max. Fault Veltage

Thermistor
DC coupled

Type A:
Type B:

Type A:
Type B:

Tolerance:
Emission:

TBD
TBD

from TBD to T8BD deg C
from TBD to TBD deg C

-165Vto +165Y (1)
not applicable

RECEIVER CIRCUIT SPECIFICATION

Circuit Type
Transter

Calibration Resist,

Conditioning Module Supply
Voltage

Overall Accuracy

Max. Fault Voltage

conditioning circuitry

DC coupled

Type A: R1 = TBD kOhm; R2 = TBD kOhm
Type B: R1 = TBD kOhm; R2 = TBD kOhm

T8OV

< = TBD %

Tolerance:
Emission:

3Vio+14Y
A158V10 +15.8Y (1)

NOTES: 1. With an overvoltage source impedance of 1.5 kOhm
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POWER
GENERAL

GDIR-00xx: The main bus switching protection and distribution is based on the fact that the power 5/
provides a protected (current limited) main:

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

o In case of non-redundant user (e.g. experiment), a redundant protection is provided for
the user,

GDIR-00xx: Three types of current limitation shall be used:

o ON/QOFF switchable current limiters (LCL's) for ‘non-essential’ louds; i.e. items not always
lo be powered.

o Permanent ON current limiters (FCL's) for ‘essential’ loads (recaiver, decoder ..},

o Sets of Electronic fuse + electronic switches (EF/ES) for resistive loads (heaters)

GDIR-00xx: The responsibility of the secondary power is with the user. Power converter frequencies shall
be selected outside the oparating bandwidths of the experiments.

A minimum set of stability requirements is applicable.

GDIR-00xx: On user side overvoltage protection has to be performed.

GDIR-00xx: The Use of current profection circuits on the primary side of tha yser DC/DC converters shall
be avoided. The PCOU LCL will provide all the required protection. If the protection circuits

cannot be avoided then the protection threshold must be set lower than the PCDV LCL and

tests must be performed with a representative PCDU as early as possible..
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POWER

HERSCHEL

GENERAL

The ICU is used for all 3 Harschel instruments, yet the power budget allocated for this unit varies
between 25W to 71W |

The switching, status and current telemetry of the power lines is performed within the PCDU. It is not
necessary nor desirable to repeat these functions within each instrument.

It is possible that the PCDU LCL has a failure mode whereby it is permanently ON. Each instrument
should evaluate this failure case and state if this is acceptable for the instrument considering functional,
power, thermal aspects.

19745
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POWER

HERSCHEL SPIRE

Confirm that SPIRE needs a total of 4 +28V power lines:

HPDU Nominal
HPDU Redundant
HCDMU Nominal
HCDMU Redundant

16785701

a7 :87?

Pq: 28745
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POWER

HERSCHEL PACS
Confirm that PACS requests a total of 8 +28Y power lines:

FPDMC Nominal
FPOMC Redundant
FPDPU Nominal
FPDPU Redundant
FPSPU Nominal
FPSPU Redundant
FPBOLC Nominal
FPBOLC Redundant
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POWER

HERSCHEL HIFI

Confirmn that HIF! needs o total of 10 +2BY power lines:

FHLCU Nominal
FHLCU Redundant
FHSCU Nominal
FHSCU Redundant
FHICU Nominal
FHICU Redundant
FHHRM

FHHRY

FHWBE-H
FHWBE.V

167657081

87 .07

Pq:

22745
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GENERAL

TIMING & SYNCRONISATION SIGNALS

DC/DC Synchronization

ALCATEL buseline is fo ngt synchronize any DC/DC converter,

It DC/DC synchronization is proved to be necessary :

The 131kHz clock should be used only for DC/DC synchronization and not for
synchronization of On Board time to Local On Board Time. The aceuracy, jitter, for this
DC/DC synchronization clock is not the same as for o fime sync signal, in addition
there may be failure cases for the 131kHz DC/DC clock such as multiple frequencies
or uneven duty cycles.

One Nominal + One Redundant 131kHz clock for DC/DC sync purposes will be
provided for each instrument if required.

Normally only 1 of these sync lines will be active.

The instrument shall perform the routing and distribution of these sync lines to the
various instrument units os required.

The DC/DC sync line interface sha!l be o true differential signal, i.e. the signal return
shall not use the ground line or chassis as a return. The user may use transformer or
opto-couplers on their input interface.

OBT to LOBT Synchronization

The spacecraft time will be distributed via the 1553 Bus according to Packet Structure Interface Control
Document SCI-PT-ICD-7527.

If o “hard" signal is required, then a 1Hz (TBC) Broadcast pulse which is synchronized to the On Board
Time Master clock may be made available.

¢ 23745
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TIMING & SYNCRONISATION SIGNALS

GENERAL HERSCHEL

ALCATEL preferred solution is the distribution of the “Start of Scan” signal via 1553 messages.
If highly accurate “Start of Scan” timing is proved to be necessary:

e A "Start of Scan” signal {Nominal + Redundant) will be available to Herschel vsers.

» The “Start of Scan” signal will be distributed as a trua differential signal, the ground line or
chassis shall not be used as a return signal.

HERSCHEL SPIRE

131kHz DC/DC sync signal not required, yet the DPU is the same for the other two Herschel
instruments which need this sync.

HERSCHEL PACS
8 DC/DC Sync signals are requested :

DPU Nom
DPU Red
MEC)
MEC2
BOLC Nom
BOLC Red
SPUT

SPU2

HERSCHEL HIFI
Seems that 10 DC/DC synces are required :

LCU Nom
LCU Red
LSU Nom
LSU Red
ICU Nom
ICU Red
HRH

HRV

s  WBE-H

s  WBV
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DISCRETE TELEMETRY SIGNALS

GENERAL

The only discrete TM thot has to be acquired directly by the SVM that have been identified are thermistor
lines.

The type and number of thermistors have to be defined.
The acquisition range and eccuracy have to be consolidated.

The redundancy concept for these thermistor lines has to be estoblished.
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DISCRETE TELEMETRY SIGNALS

HERSCHEL SPIRE

Number of thermistors identifted as:

FPU range 1,5K to 90°C

Level O Strap to Cooler
Level O Strop to FSFPU enclosure
Level 1 Strap to FSFPU
Level 2 Strap to FSFTB
Optical bench at FSFPU Mech [F

DRC range -80 to 90°C

SYM at FSDRC Mechanical IF

DPU range -80 1o 90°C

SVM at FSDPU Mechanical |F

lID-B Parograph 5.11.2 States:

“The §/C should be capable of monitoring the following instrument parameters every TBD minutes and

provide a data packet with the resuls,

This implies thot these TM are acquired via the 1553 bus. How can the status of the DPU be monitored

Voltages to instrumants
Currents to instruments

2 Thermistors (1 Nom + 1Red) ¢
2 Thermistors (1 Nom + 1Red) ¢
2 Thermistors (1 Nom + 1Red) ?
2 Thermistors {1 Nom + 1Red) ?
2 Thermistors (1 Nom + 1Red) ?

2 Thermistors {1 Nom + 1Red) ?

2 Thermistors (1 Nom + 1Red) ¢

Power status — i.e. which SPIRE units are on i.e. FSDPU and FSDRC
Requested temperatures in Section 5.7.5.2 "

via the bus if it is OFF (and so the 1553 interface will be OFF)?

16785781

a7 .87

Pg: 26745
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DISCRETE TELEMETRY SIGNALS

HERSCHEL PACS

Number of thermistors identified as:

s FPFPU Quantity & Type & Range TBD
o FPOMCI Quantity & Type & Range TBD
s FPDMC?2 Quantity & Type & Range TBD

16765781

a7:a7

Pq:

27745
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HERSCHEL HIF!
Number of thermistors identified as:

o FHLOU Quantity & Type TBD Range -210° to +100°C
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1553 Busses

GENERAL

Each Instrument redundancy will be provided with a nominal 1553 bus and a redundant 1553 Bus,
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