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Digikey Parts:
* CD74HCT390E
* 1825057-5
* SN74HC4020DR^

^ = Can use solder paste and solder ourselves if 
needed/wanted

Open Drain output 
version (require 
external pull-ups)

Some will likely have to change due to 
limited JLC basic 1206 parts (didn't want 
to string multiple resistor together). 

BSERef1: 2.5V
BSERef2: 2.5V
TPSRef1: 1.66V
TPSRef2: 3.33V
0.2VRef: 0.22V

Output HIGH if 
non-inverting is 
higher than 
inverting.

10k + 1k resistors limit 
current to 0.5mA well 
below I drain & power 
dissipation. Fault high (5V) 
is above Vgs(th) of 2.5V

Fault Indication LED

At this freq, IC fault (bit 
12) will fault at 0.96s, and 
EV fault (bit 11) will fault 
at 0.48s.

LM393 is open collector:
V- > V+ = GND
V+ > V- = High Z

At startup, A RC circuit allows BSPD_OUT to be pulled to  
GND for a short period (<2s).

After that, the startup interlock will latch open requiring 
non-fault conditions to remain grounded (non-fault state).

If a fault occurs (LOS or Implausabillity), SHUTDOWN is 
pulled to ground, and comparator latches LOW as well.

If loss of power occurs, pull ups are floating, and 
SHUTDOWN is discharged to 0V.

Latch will remain until key is cycled on SR Latch.

Power Budget:

1x LM393: 1mA
2x SN74: 80uA each
2x TLV9024: 72uA each
1x LTC6900: 500uA
1x CD74: 160uA
2x KT-0805Y: 10mA each
1x KT-0805G: 10mA 
1x KT-0603R: 10mA

Total: 41.964 mA
Plently of tolerance for resistors, etc with 1A LDO.
Power Dissipation is 1.2W, using 50mA and supply voltage of 14V 
dissipation is around 450mW. 

Latch LED

Pull if comp 
sensors are not 
used. (Pull up 
creates a voltage 

If used in SDC 
orientation BSPD_OUT 
should be left floating.

Purpose is for a failsafe 
BOTs inline connection.

Fault = High Z (Dig. 
board has pull ups)
No Fault = LOW

R22 is to discharge cap. Power
consumption is 19.6mW at 14V.
Should discharge in less than 1s.
12VK0 = 12V closed relay
12VK0 = high Z open relay

Current Sensor Output Impedance 
is 1 ohm nominal, 10 ohm max. 
Not worried about voltage divider 
with 100k.

Function for circuit: 
CSOut = CSIn { CSIn < 2.5V}
CSOut = CSIn + 10 * (CSIn - 2.5V) {5V > CSIn > 2.5V}

CSOut restricted between 0V and 5V.

For Fault at 2.6V, 
CSOut will be 3.6V.

Purpose is to improve comparison precision and prevent 
noise induced false trips by expanding the reference voltage 
range. This way our voltage divider can be closer using 
standard values.
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