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Assembly of a double-sided silicon-strip detector (right side) and of the frontend electronics (left). The
detector has the ALICE/STAR characteristics : 7.5 x 4.2 cm, 758 strips, 35 mrad stereoscopic angle. The

electronics involves six 128C chips 
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Figure 4.54: Hybrid layout of the component-free side.

Figure 4.55: Hybrid layout of the component side.

The insulator base material is polyimide Kapton of 50 µm thickness. The conductive material in this
prototype is 5–17 µm copper on both sides. The electrolytic contact layers consist of 5–10 µm nickel and
3–5 µm gold. The pitch is 240 µm, i.e. 120 µm conductor and 120 µm insulating space. The design uses
vias with a hole diameter of 300 µm and a metal contact circle of diameter 600 µm.

The size of the active part is 75 mm by 20 mm, the same width as the detector. The size of the
connecting ribbon cable is 75 mm by 15.5 mm

The ribbon cable for connection to the ladder cables consists also of polyimide Kapton of 50 µm
thickness with printed circuit strips on one side, 17 µm thick with a 500 µm pitch (i.e. 300 µm conductor
and 200 µm insulating space. The connection between the ribbon cable and the ladder cable is made by
anisotropic gluing (under test), tabbing or bonding option, or standard soldering.

The circuit schematics include six A128C chips, one COSTAR control chip for power, temperature,
depletion-voltage and leakage-current monitoring, decoupling capacitors, R-C components for power-on
RESET and line adapter resistors for the LVDS signals.

Two identical hybrids are needed for each silicon detector, one for each side (Fig. 4.56). They can be
used independently, but they can also be combined into a double-sided hybrid.

The base material and general design look quite good. This design will be used in the single-sided
version and with the COSTAR chip for the STAR detector. Full modules of the STAR design will
be assembled in July 1999. For possible application in ALICE replacing the nickel and gold-plated
copper by nickel and gold-plated aluminium on the hybrid as well as on the connection cables will be
investigated as described in Section 4.5.

4.4.2 Double-sided hybrids

With a double-sided hybrid only one hybrid per detector is needed, because both surfaces can accom-
modate six chips. Water cooling requires a heat-conducting hybrid to transport the heat from the chips
to the cooling tubes. However, the same material can provide the required mechanical strength since the
weight of the components is small and the stress in the connected cables can be kept small.

The double sided prototype is based on an aluminium oxide (Al2O3) hybrid. Its thickness of 300 µm
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4.7 Detector control and slow control 245

• For each line powering service board used for the detector, the DC power level should be con-
tinuously monitored in order to ensure that reference levels (for example for the ADC) are not
changing. There should be about as many lines as ladders.

• For each crate used in the control or DAQ system a status parameter should be monitored contin-
uously to check whether the system is on.

4.7.1.2 A chip dedicated to slow control: COSTAR

A general-purpose chip has been designed to do in situ slow control measurements of JTAG operated
detectors. It is implanted on the hybrid of the STAR-SSD modules and is able to perform the following
measurements:

• The temperature of the hybrid (measured by a probe integrated inside the chip). This information
will be useful for controlling the effectiveness of the cooling system. The range is 0◦C to 80◦C,
with a precision of 0.31◦C.

• The supplied voltages on the hybrid. These values can be compared with the supplied voltages
in the FEROM (which are read through the sense lines of the power supplied devices) in order to
detect any failure on the power lines of each hybrid (over-current, short-circuits, broken or resistive
connection, etc.).

• The leakage currents of the bias and guardrings. This is carried out by measuring the voltage
across a resistor inserted in the bias line of the hybrid. The bias and guardring current values give
us information about the status of the detector.

The architecture of the COSTAR is shown in Fig. 4.73. This chip is composed of ADCs, DACs and
a digital I/O part that can be accessed through a JTAG bus. This allows several tasks to be performed
which are useful for the Slow Control :
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