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The backplane board inside the hardware interlock chassis, developed for the second ring imaging Cherenkov (RICH) detector, connects 
the 24 SHT35 sensor boards—each populated with two sensors that measure both humidity and temperature inside the electronics panel and 
nitrogen volume of the RICH detector—to the reconfigurable I/O mezzanine card (RMC) in the hardware interlock chassis [1, 2].
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Molex connectors on the 24 SHT35 sensor boards connect 
by ~65’ long, CAT 7 cables to the RJ-45 connectors on the 
backplane board, which is the interface between the RMC 
and the SHT35 sensor boards. Figure 1 shows the schematic 
for the connection between the backplane board and the two 
SHT35 sensors on the sensor board.

Each sensor power line on the backplane board has a 
0.062-A fuse connected to the 3.3-V input power line. Each 
fuse has an LED to indicate its power status. To indicate sig-
nal activity, on the backplane board each sensor signal line 
has an LED powered by a Texas Instruments SN74LVC1G04 
inverter chip that is on the data line. All the LEDs have resis-
tors to limit current.

The backplane board has four routing layers (Top, In-
ner_1, Inner_2, and Bottom) and two plane layers (power and 
ground). In the board’s stack-up, each routing layer is adja-
cent to a plane layer, which provides a return path for the sig-
nal traces. The smallest trace size, used for the signal traces, 
is 8 mils, the smallest clearance, between the pads of the in-
verter chips, is 6 mils. The board’s dimensions are 14.5” x 4”. 

The top of the backplane board, Fig. 2, has two rows of 
34-pin IDC connectors, three per row, each connected to four 
RJ-45 connectors on the bottom of the board. There are two 
rows of RJ-45 connectors, 12 per row; the top row (J1–J12) is 
for the electronic panel sensors, the bottom (J13–J24) for the 
nitrogen volume sensors. 

The IDC connectors mate to 34-pin ribbon cables, which 
connect to 34-pin IDC connectors on the RMC. Each IDC 
connector passes sixteen sensor signals from the backplane 
board to the RMC.

The 0.1” header J30 on the top provides input voltage of 
3.3 V from an external supply. For the input voltage, a fuse, 
main fuse, is on the bottom of the board, where it can be ac-
cessed from the back of the chassis. The two 0.1” headers J25 
and J26 can be used to connect the ground plane to the cop-
per plane on the bottom layer of the board. J25 is to be used 
during testing, J26 will be wired to a connector on the chassis 
back panel. The shields of the RJ-45 connectors connect to 
the bottom plane.

The backplane board design has been completed and sent 
for manufacturing. Five boards will be manufactured.
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FIG. 1.  Connection schematic from backplane board to SHT35 sen-
sor board.

FIG. 2.  Top (upper) and bottom (lower) of backplane board.
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