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Description

Two important developments were conducted at Arizona State University for the
deployment of EDGES in October 2014: 1) the incorporation to the front-end
electronics of an RF path for measurement of the antenna reflection coefficient at the
measurement plane, and 2) the associated monitoring and control electronics.

Broadly speaking, these developments did not alter the RF path used for spectra
measurements during the previous campaign, documented primarily in Memo 1161.
The important exception to this corresponds to the extra switching hardware included
at the front end, which allows to route the antenna signal to the path that performs
reflection measurements. Accordingly, the measurement plane (which acts as
reference for both, spectrum and reflection measurements) was shifted to the input of
the first switch in the chain. Therefore, it was necessary to carry out a new LNA
calibration relative to this reference plane, and under realistic temperature conditions.

The new front-end electronics assembly required a new, custom-made, enclosure. This
box is to be installed under the antenna base plate in the October 2014 deployment. In
addition, a rack-mountable enclosure was built to house the new power supplies,
control, and readout electronics, to be installed in the hut.

The following slides describe the different blocks.

1
http://www.haystack.mit.edu/ast/arrays/Edges/EDGES memos/116.pdf
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Figure: (1) Block diagram of October 2014 deployment, provided as context. The next slides focus on
developments for the front-end box and the rack-mountable unit.
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Figure: (2) Schematic of Control Circuit 1, for measurement of the antenna reflection coefficient. This circuit
remains in the hut; it receives control signals from a Labjack, and provides different voltage levels to its front-end
counterpart based on the desired state (LNA, Open, Short, Match, or Antenna). It also powers the thermistor
located at the front-end (used for S11 measurements, not to be confused with the one used for thermal control).4



Figure: (3) Schematic of Control Circuit 2, for measurements of reflection coefficient. This circuit, along with
the two relevant switches, are installed in the front-end enclosure. It chooses the state of the switches based on the
voltage coming from the Control Circuit 1 in the hut.5



Figure: (4) Biasing and read-out circuits for the temperature and humidity sensors of the Weather Station.
These circuits remain in the hut, installed in the rack-mountable enclosure.

6



Figure: (5) Top view of the front-end electronics box during tests at ASU.
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Figure: (6) Side view of the front-end circuitry (switches, LNA board, and noise source).

8



Figure: (7) Top view of the front-end box with the fiberglass brackets attached to the walls.

9



Figure: (8) Top view of the front-end box, including its cover. Without considering the brackets, the
dimensions of the box are: 15.25” (L), 9.25” (W), 3.375 (H). The top surface of the box cover is 1” below the top
surface of the brackets. The center of the female SMA input connector is 0.375” below the top surface of the box
cover.10



Figure: (9) Back-plate connectors of the front-end box.
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Figure: (10) Wires attached to the side plate of the box for providing grounding to the shield of the
high-current cables driving the thermoelectric assembly.
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Figure: (11) Front-end box attached to the antenna balun, during assembly tests at ASU using a small
version of the base plate (same relative positions of the holes, but without the surface for supporting the antenna
panels). The SMA bend is a Fairview Microwave SM5283.
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Figure: (12) Rack-mountable unit, containing power supplies, the S11 Control Circuit 1, and sensor read-out
electronics.
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Figure: (13) Open enclosure. In the top row there are three DC power supplies. From left to right: 1) 48V
(TDK LS75-48), 2) 24V (TDK LS35-24), and 12V (Qualtek QPD-60-12). The central power supply (24V) was going
to be devoted to the water pump inside the pit box, but currently the pump is not being used. The two electronic
boards in the bottom row are, from left to right: 1) the Labjack, and 2) the S11 Control Circuit 1.15



Figure: (14) Zoom in on the S11 Control Circuit 1.
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Figure: (15) Zoom in on the Labjack input wiring.
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Figure: (16) View of the back side of the coaxial panel connectors.
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Figure: (17) General view.
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Figure: (18) View of the power supply connections, and the ventilation fan.
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Figure: (19) Thermoelectric assembly (DA-075-12-02) installed inside cowling.
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