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METROLOGY

AUmax ~ 15 =

AfD ~ 15 MHz

Ap < 6-10"%rad @
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Af = fnmd

T T Af=17.23 MHz
-~ Phase noise (remote pilot tone) l

I

Lowers idebands Local & remote carrier Upper sidebands

OPTICAL

Heterodyne signal

Range dominated by Heterodyne signal centered around 15 + 8 MHz
laser power noise (signal bandwidth)

ELECTRICAL ALL-DIGITAL PHASE-LOCKED LOOP

O. Gerberding et al. CQG 30, 23 (2013)
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PHASEMETER

Functions:
* Phase readout for 48 channels
« ADCjitter correction
* Thermal control
* Readout of clock-tone sidebands
» Generation & distribution of constellation
timing signals
« Data transfer and pseudo-ranging via PRN
modulation and delay-locked loops
* Beat note acquisition via FFT
 Filtering and data decimation
* Laser frequency control

O. Gerberding et al., Rev. Sci. Inst. 86, 074501 (2015)
S. Barke et al. Final Report, online (2014)
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O. Gerberdi I, Rev. Sci. Inst. 86,,074501 (2015
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PM FLIGHT HARDWARE

PM SIMULATOR
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PROJECT: LISA GROUND-SUPPORT EQUIPMENT: DEVELOPMENT OF A PHASEMETER
SIMULATOR AND AN OPTICAL TOOLSET (DLR 50 0Q 2001)
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mickelca

TECHNOLOGY LAB

STARTED 10/2020
DURATION OF 3 YEARS
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PM SIMULATOR - OVERVIEW Preliminary design

W-le-Ne-R MTCA.4 1000W PS NAT-RPM-AC600?
Electrical ground-support eq uicpment (EGSE) NAT MCH PHYSE0 NATWCH RV oACoY | [Commeria
for assembly, integration, verification and testing (8- e
10 .yea r perIOd for LISA) (DAMC-FMC1Z710) DRTM-LISA-ADC d:vislzopnl;e
(DAMC-FMC1Z710) DRTM-LISA-ADC
Use available MicroTCA components as much as omcrmazioot | M | B I aoe e
. DAMC-FMC1Z710 (ADC) Ul P DRTM-LISA-ADC
pOSSI ble DAMC-FMC1Z710 (ADC) DRTM-LISA-ADC
DAMC-FMC1Z710 (ADC) DRTM-LISA-ADC empty ‘
. DAMC-FMC1Z710 (ADC) DRTM-LISA-ADC
Develop three dedicated RTM (eRTM) modules to DANIC-FMCLZ710 (PAC) + FMC
. . . . SpW DRTM-LISA-DAC
provide/simulate all PM interfaces and functions
DRTM-LISA-FDS

Transfer and adapt SLand SW to the new architecture

Test the PM simulator - 3
(phase measurement and | =5
timing jitter fidelity are the most critical) = =
| B8
3 . : =
; =5
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TIMING AND PHASE NOISE

MicroTCA.4.1is a perfect fit to implement the
distribution of pilot tones for jitter correction

Modules like DeRTM-LOG1300 can be adapted to
simulate a LISA frequency distribution system

Active temperature stabilization has already been
implemented in RTMs

S. Barke et al. Final Report, online (2014)
O. Gerberding et al., Rev. Sci. Inst. 86, 074501 (2015)
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INTERFACES & PROCESSING

DAMC-FMC1Z7I0 is the central AMC
module for our algorithms and processing

We will make use of the various interfaces provided by
the backplane

This includes a high-speed, low latency, direct link
between a phase readout AMC and the laser control
AMC to implement the laser frequency control loops

SpaceWire FMC module will provide spacecraft-like
interface

O. Gerberding PhD Thesis, LUH (2014)

DFACS/ — science (slow)
PC — laser lock (fast)
CPU —— register I
— FFT data
1]
FFT BRIDGE < DAC
FPGA > FPGA > FPGA
slot 1

il ApC Aapc  [i| apc [[{| Apc ADC

i| FPGA FPGA || FPGA [i:| FPGA FPGA ||
slot 4 slot 5] slot, 6 | slot 3 slot 2| |

iscience i reference i auxilliary

Slot:  #1 #2 #3 # #5 #6 #7 R #9 #10 1 #2

LISA EBB PM data flow
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