Car 313, 23.04, Rev. 1 TSAL Schematic FasTTUuBe

1 AMS und IMD Error Latching

0.13mm? unshielded - RS PRO 8724476, 2A
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[AMS Master - SDC Latching Circuit| i

1.1 IMD Latching
e The IMD_OK signal is pulled high approximately 1.5 seconds after startup for the TR155-3204 IMD.

e Therefore the Power-on Reset (PoR) lasts approximately 2 seconds.

1.2 AMS Latching

e The AMS_OK signal is pulled low until the following conditions are met:

— The AMS Master communicates with all six AMS Slaves, each providing valid voltage and temperature
measurements.

— The AMS Master mommunicates with the shunt sensor (IVT-S-300-U3-I-CAN2-12/24)

2 SCS signal implementation

0.13mm? unshielded - RS PRO 8724476, 2A

Accumulator

Dashboard

>
=
7!
=
%
g

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 trigger a fault condition. In response to this fault, the
following LEDs will be activated: the AMS Error LED will be turned on, the IMD Error LED will be turned
on, and the TS 0ff LED will remain off.
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Car 313, 03.04, Rev. 2
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Cap keeps Relays temporarily closed to bridge power
disruptions and allow for a soft—shutdown of the
relays, preventing high—voltage inductive spikes in the mators.
Calculate Cap—value with: osne D22 |
C=t/(Reoil*In(Vce /Vdropout)) + C36 § LED_GREEN
With the current values, Relais will remain closed 2.2m
for 250ms after Vcc has been disrupted. -
GND
GND
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max 500mA to AIR
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Delivery /DDEController?Action=showdoc&Docld=
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The MOSFETs act as a low—side switch for the
Power—relais used. The diodes protect the
MOSFETs from inductive voltage spikes
caused by the Relais—coils when powered off.
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TS—LV isolation via relay pn distance (10.16mm)

"Regarding your questions about our testing process, we
perform high voltage tests at 5.5 kV DC/AC Peak

K2 (switch—to—switch and switch—to—coil) for the
104—1—-A-24 /5D 104-1-A-24/5D relay."
_ — Ahmet Turan (Assistant Reed Relay Product Manager)
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Accumulator TSAL — Relay state
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LV

opto diode current:
@ maximum TS Voltage 403
@ minimum TS Voltage 240

<

4,27 mA
2,55 mA
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Detects if Precharge or Positive AIR are closed:
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3V3 if both Relays are Open
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output precharge relay
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Dashboard

Capacitors need to be placed close to their STM pins +3.3V
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GND F}}DGND (Passthrough) 3], 0% pag B File: leds.kicad_sch
s pc1s PA9 g& AN
p R2D_G18 PALO é
c11 oy PBO PAL1 CAN_RX ony
- Qg PB1 PA12 gzswmo D CAN_TX
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Car 313, 03.04, Rev. 2 Vehicle FasTrTuBe

16mm? shielded - Coroflex - 9-2611 FHLR2GCB2G 16, 220A ——— 0.5mm? shielded - TE SPEC55, 6A
16mm? unshielded - Coroflex - 9-2611 FHLR2GCB2G 16, 220A ——— 0.13mm? unshielded - Alphawire 6711, 2A
6mm? shielded - Coroflex - 9-2611 FHLR2GCB2G 6, 150A

TS Accumulator HV-Splitter
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E E : The inverters and motors
! ! X are connected through direct screwed
! ! | connections using cable lugs. The built-in
————————————————————————————————————————————————————— : overcurrent protection of the inverters
The cables are routed through cable glands if not specified (150A,15) is used to protect the wires,
which can handle a continuous current of
170A
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TSAL driver board and DC-link voltage detection LV TS
Timer for red blinking
+5V GND
i c11
T 100n
ut " RED_EN
o TS555
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Q Q R18
> 1K 1.8k
DIS
. R19
TS Active S R 100k B
S \ ed
- c2 |
I 2.2u
GND  GND GND GND GND GND
LED Drivers Discharge HV Connector
Circuit HV+ HV+
LBATT  +BATT  P—Mos only powers high side +BATT ~ +BATT TH1 HV+
of LEDs when the gate is _ >600VDC
pulled low by the constant R6 U’ZMA 1M 1% PTCEL13R251NXE ’t
current drivers, so that a 6.8k %CPT 3
short of the low side of the sDC WL ot -1
LEDs dogs not‘(esul( in the Q3 1 4 STBLOLNBOKS 1
LEDs being switched on. NX3008PBKW - 4 MP
2 100 X
NX3008PBKW 16V X7R HV—
RED_High
GREEN_High HV— HV— HV— HV—
N
RED_Low GND
7 GREEN_Low
U6 in u7 EE
1S32L13178 1S32L13178 Isolator U2 R \ég?eigﬁeon FIVI_HV +3VI_HV HV4+
; out GND 3 GND D;—OUT GND 3 +5V 160242154011 -
ouT GND & out GND GND 1 16 >300VDC
RED_EN ‘3' = R an g GREEN_EN ‘3' EN . GND g czkvcc vouT c1 TS>60V 1M 1%
_ECﬁ —ISET < GND ICB —ISET < GND 10u 3 %( — 10u R1
a a INA > OUTA
X7R i
1000\ s 1000\ f = 16V X7R %\NB < OJTB% 16V Vdiv >13;40(i\{/[)c
? ? . *x24ouic < INC *
% % TS_Active 6loutd < iND L1 TS>60V R2
seL [LO D1 R3
GND GND GND GND GND GND GND GND 8 GND GND 9 3 3V3 62k 1%
~ ~
Size RL0 / R13 according to new TSAL _ N N
g GND HV HV— Hv—  HV= Hv- HV—
Vref_max = 3.47V * 10.1kQ / (10.1kQ + 9.9kQ) = 1.76V
Vdivgb0V_min = 60V * 61.38Q / (2*990kQ + 61.38kQ) = 1.8V
Vhyst_max@75deg = 6mV < 40mV (1.80V-1.76V)
Isolator Supply +5V
LV Connector ;. pyR FLAG D6  +BATT R15 & Filter us
) 430450810 STPS1L30AFN TS_OFF 1k GREEN_EN +BATT 173010542
RED_High — 4 T+ — Ay
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RED_Low_7 | |2 TS_OFF ? 3 10u bs
GREEN_Low_8 | |1 T ~ liev YIR §nzuue
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