
Car 313, 23.04, Rev. 1 TSAL Schematic

1 TS Error Latching

Once the state of TS Error is reached for more then 1s (to prevent noise causing error), the latch U8 (74LVC1G74)
will be triggered (page. ??. This cannot be reset, unless the LVS power cycle is carried out. The backup pull-
down resistor R9 for discharging the capacitor can also be placed if the CLR pin does not discharge fast enough.

2 SCS signal implementation

2.1 Relay states

As shown on page ?? the relay state is measured through a set of voltage dividers and a windows comparator.
The Closed signal is used for the state detection logic (which controls the TSAL green LEDs). When the aux
cable are open, it is the same as the Closed state, which will keep the green TSAL off.

The ”short to GND” state can be ruled out by the comparator which compares the signal with a 0.3V
reference.

Since we do not have aux connections with our precharge relay, the circuit works differently then the AIRs.
(page. ?? Here, the TS voltage on the inverter side is measured to check whether the precharge or AIR+ is
closed or not. This signal is then compared with the AIR+ and precharge control signal to check if a mismatch
is present. The rule T 11.9.2 does not apply here since no additional wires are used (all circuits are integrated
on the PCB.)

2.2 TS Off/TSAL Green

The TS Off (also shown as TSAL Green in the schematics) are sent out to the TSAL through a wire connection
(as seen on page ??. If the wire is disconnected the pull-down resistor will ensure that the constant current
driver IS32LT3178 is disabled.

The TS Off LED (and also the AMS Error and IMD Error LEDs) on the dashboard is controlled through a
microcontroller, the default state (as shown in page ?? is set, so that the TS Off LED will be off and the other
two will be on (due to the additional NOT gate.)

Both signals are transmitted every 50 ms over the CAN bus. If the Dashboard does not receive a CAN
message from the AMS Master within 150 ms, it will reach timeout and the default state will be reached. Since
CAN bus has checksum already integrated in the protocol, the timeout will also be reached if data corruption
happens for a prolonged period.
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