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Workplan and Previous Work
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Workplan

Main Objective
Design a compact and scalable RF Analog Front-End for the readout system
of Low Temperature Detectors using frequency division multiplexing in the
range of GHz.
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Previous Work

Key Points
- Read-out Powers.
- Multiplexing Factor.
- Signal to Noise Ratio.
- Long Term Stability.
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Work Progress
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Read-Out System Scheme

Reduced Front End
How does the RF Front end Degrades Signal Quality?.
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Reduced RF Front-End Characterization.
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Characterization Set-Up.
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Baseband Loopback.
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RF Loopback
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uMUX Emulator

11 / 31



Preliminary Results.
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Preliminary Results

13 / 31



Publications, Events and Courses

Events
- 7th MT Meeting DTS mirror agenda - February 2021.

KSETA Courses
- Introduction to Quantum Physics - October 2021.
- Low-Temperature (Superconductive) Detectors - October 2021.

Languages
- Deutsch A2.1 (UNSAM).
- Deutsch A2.2 (UNSAM) (in progress...).
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QUBIC Integration LAB
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Future Work
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Measurements Processing and Validation.

Signals
- Spectral and Temporal Characteristics.
- Amplitude Distribution and Powers.

Signal to Noise Ratio Vs. Number of Tones.
- Additive Noise.
- Multiplicative Noise.
- Spurious and Synchronization.

Integration.
- Include a Frequency Reference.
- Integration with other Sub-systems.
- Buy/design Missing components.
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RF SoC Characterization

(a) RF SoC Architecture (b) RF SoC Evaluation board.

Possible Improvements:
Integration and Low Power Consumption
Bands Combining/Splitting
Synchronization and Stability
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Thanks!
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Questions?
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Backup - Telescope
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RF Front End

(a) RF FE Top (Radio-frequency) (b) RF FE Bottom (Power Supplies).
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Filters Design

(a) Intedigital Band pass Filter. (b) EM Simulation.

23 / 31



SE to DIFF Converter

(a) SE to DIFF Converter CAD. (b) SE to DIFF Board.
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uMUX Emulator

(a) MKID/µMUX Emulator. (b) S21(f ) Vs. Voltage.
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uMUX Emulator Bias

Vgen(t) = Vdc + Vac · sin[2πfr t + β · xdet(t)] (1)

Vgen(t) = Vdc + Vac · sin[2πfr t + β · sin(2π ∗ fdet t)] (2)

fres(t) =
1

2π
√

LC0 + LC[Vgen(t)]
≈ f0 +∆f · Vgen(t) (3)

Attention
More detailed model should use Taylor’s series due to the non-linearity
frequency vs. voltage.
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IQ Plane

(a) Resonator Complex Plane. (b) Complex Plane Transformation.
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Signal Distribution
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(a) Baseband distribution Simulation. (b) Baseband distribution Real Data.
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Signal Spectrum

(a) Simulation. (b) Real data.
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RF Cryo-circuit

LK

In

APT

DC Block

A4K

DC Block

A
M

C

DC Block

L
N
A GA1

DC Block

L
N
A GLNA

LK

Out

Z0

Cc

l1Z1

LTLs

MT

Lm

Mm

Lin

Rf

Lpar

Min

LmSWPers

Bias

Gth Cth

T0

T0 + ∆T

∆Pback

Z0

Flux Ramp

300K

PT

4K

MC

Switch

Figure: RF Chain inside Cryostat.
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Extra Spectrum

Figure: Scope Baseline.

Figure: Two Sided Spectrum.
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