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FT25 V2 or FT26:

TSAL Sheet:
- schaltung im Dischargefall (U14A) vereinfachen

- "Bei U5B hast du ja schon PC_ctl OR AIR+_ctl, das
þÿ�m�ü�s�s�t�e man nur noch invertieren. Zum invertieren þÿ�k�ö�n�n�t�e
man auch einfach das þÿ�ü�b�r�i�g�eU1B benutzen ( XOR(a,1) == NOT(a) ).
Aber besser þÿ�n�a�t�ü�r�l�i�c�hden Pull umdrehen und einfach zwei
"closed" Signale vergleichen. " - Oskar
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If HV is not detected and
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closed, an HV mismatch is detected (EV
4.10.13-14)

3V3 Signal

2.72V

High if Intentional and
Mechanical State mismatch

0 0 0
0 1 1
1 0 1
1 1 0

mismatch between positive
and negative side

Time Delay
to prevent
noise from
triggering a fault

Discharge of the Capacitor
1s = RC = 100k * 10uF
-> Voltage at ~1,2V
Active LOW input Voltage is 0.8V
-> Delay of 1-1.5s

high if both open

high if closed

Reference Voltages for AIR State Detection

0.3V

TSAL_GREEN signal leads dashboard
and to the TSAL driver board

to prevent hv_mismatch
during discharge

Green TSAL only on if all conditions in EV 4.10.3
4.10.13 and 4.10.14 are met

1s = RC = 100k * 10uF -> Spannung bei 2,08V
HIGH input voltage ist min. 2V -> PoR þÿ�f�ü�r1s
! Quick restarts -> capacitor may stay charged -> no PoR
-> DNP 1M resistor if needed

if (~{Short}= 0) -> Short
=> Failure detected
=> Signal is inverted and
Error is Latched

high if
both closed

Latch for TS_Error

HV inactive if no
TS Voltage is detected
and no Relay is closed
see EV 4.10.3
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https://electronics.stackexchange.com/questions/17891/stray-capacitance-for-crystals

6pF = C_{L1}= C_{L2}= 2*(C_{L}- C_{S})= 2*(8pF þÿ"�5pF)
grob gerechnet, +-1pF wird passen

From AN2867:
C_{L}= C_{L1}* C_{L2}/ (C_{L1}+ C_{L2})+ C_{S}

Filter Signale von TS_DCDC

don't use PC13,14,15 !!

Crystal: WE 830108178109

From crystal datasheet:
C_{L}= 8pF
C_{S}= 5pF (see link)

Standard Bidirectional isoSPI (with LPCM Timeout
Monitor Support -> 20k resistor to gnd)

While layouting make sure every VDD has a capacitor close to it

TS-OFF additionally via CAN to SensorNode &
Dashboard -> OR-Gate to prevent software
change of TSAL_GREEN

add esd
siehe slave 24

Debug Stecker

MSTR = 1
þÿ�f�ü�rMicrocontroller Mode

Wired Or for AMS Master Error

VDD input range 3.0-5.5V
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siehe: https://www.te.com/commerce/Document
Delivery/DDEController?Action=showdoc&DocId=
Data+Sheet%7FECK100B_Datasheet%7F3%7Fpdf%7
FEnglish%7FENG_DS_ECK100B_Datasheet_3.pdf%7F2071583-4

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 motors.
Calculate Cap-value with:
C=t/(Rcoil*ln(Vcc/Vdropout))
With the current values, Relais will remain closed
for 250ms after Vcc has been disrupted.

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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The Enable threshold of the LT8315 is 1.22V
with the given resistor divider the following threshold voltage can be calculated:
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Considering the hysteresis of 65mV mentioned in the datasheet,
the following are the maximum turn-on/off levels:
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IMD - Datasheet

https://www.bender.de/fileadmin/content/
Products/d/e/IR155-32xx-V004_D00115_D_XXEN.pdf

Datasheet
https://www.isabellenhuetteusa.com/wp-content/
uploads/2022/07/Datasheet-IVT-S-V1.03.pdf

SHUNT:
IVT-S-300-U3-I-CAN1-12/24
max. 80mA

3v3 "SDC_AIR_End"

max. 150mA

IMD Connector

With VBAT = 10..14V, we get I_{R}= 1.4..2.3mA.
This should^{TM}put the Zener at ~3V.

TSAL_Green = TS_OFF

Connect to GND for -3204
Connect to +24V for -3203 Debug Connector
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"Regarding your questions about our testing process, we
perform high voltage tests at 5.5 kV DC/AC Peak
(switch-to-switch and switch-to-coil) for the
104-1-A-24/5D relay."

- Ahmet Turan (Assistant Reed Relay Product Manager)
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	R126
	R138
	R139
	R140
	TH1
	U11



	HV_Indicator (Page 11)
	Symbols
	C44
	C45
	C46
	C47
	C48
	C49
	C50
	C51
	D28
	D29
	D30
	D31
	D32
	J11
	JP2
	R103
	R104
	R105
	R106
	R107
	R108
	R109
	R110
	R111
	R112
	R113
	R114
	R115
	R116
	T1
	U20


	CAN_Transceiver (Page 11)
	Hierarchical Labels
	CarCAN_HIGH
	CarCAN_LOW
	CarCAN_RX
	CarCAN_TX

	Symbols
	C37
	C38
	C39
	C40
	D25
	JP1
	R80
	R81
	R82
	U15


	SDC_Latching (Page 12)
	Hierarchical Labels
	AMS_OK
	IMD_OK
	Reset_Button_In
	Reset_Button_Out
	SDC_IN
	SDC_OUT
	~{AMS_ERROR_LED}
	~{IMD_ERROR_LED}

	Symbols
	C41
	C42
	C43
	D26
	D27
	Q4
	Q5
	Q6
	Q7
	Q8
	R100
	R101
	R102
	R83
	R84
	R85
	R86
	R87
	R88
	R89
	R90
	R91
	R92
	R93
	R94
	R95
	R96
	R97
	R98
	R99
	U16
	U16
	U16
	U17
	U17
	U17
	U18
	U19


	IO (Page 13)
	Hierarchical Labels
	CarCAN_HIGH
	CarCAN_LOW
	IMD_M
	IMD_OK
	IMD_Power
	LV_I_measure
	NRST
	Reset_Button_In
	Reset_Button_Out
	SDC_IN
	SDC_OUT
	SDC_Voltage
	SWCLK_1
	SWDIO_1
	TEMP_TSDCDC
	TSAL_GREEN

	Symbols
	C52
	C56
	D13
	D14
	F5
	FB1
	IC1
	J1
	J10
	J14
	J2
	J4
	JP3
	R119
	R120
	R123
	R125
	R20
	R21
	R26
	R40
	R43


	SPI_Tranciever (Page 14)
	Hierarchical Labels
	IMA
	IMB
	IPA
	IPB

	Symbols
	C34
	C35
	C58
	C59
	C60
	C61
	D15
	D33
	D34
	D35
	FL1
	FL2
	FL3
	FL4
	J12
	J13
	R117
	R118
	R121
	R122
	R127
	R128
	R129
	R130
	R131
	R132
	R133
	R67




