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Current measurement accuracy
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I_{Err(max)}
40 mA + 0.22 %
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ADBMS1818 cell voltage/GPIO accuracy

T_{Err(max)}
þÿ�[�°�C�]
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0.43
0.39
0.35
0.37
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0.49
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1.38

ADBMS1818 T_{Int}accuracy:

V_{Err(norm,typ)}
[mV]
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0.52
0.73
0.88
1.00

V_{ADC(nom)}
[V]

2.913
2.727
2.309
2.006
1.839
1.669
1.498
1.333
1.176
1.029
0.777
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0.428
0.317
0.176
0.102

Temperature merasurement accuracy (excl. connections and cabling)

T_{Err(typ)}
þÿ�[�°�C�]
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0.25
0.27
0.30
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0.39
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ADBMS1818 Sum-of-cells accuracy:

Use class-T fuse in series to battery if
short circuit current exceeds I_{R}of 2.5 kA.

Vin
[V]
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4.2
5.0

Attention:

100 A

Cell stack absolute max. voltage: 60 V

I_{High}
I_{Low}

Protection in case
of isolation failure
of external wiring.

Littelfuse MEGA 70V SF56 Series
Part number: 0898100.U-2M6 (SF56)

V_{Err(filt,typ)}
[mV]
0.20
0.52
0.73
0.88
1.00

Extra mounting points for fuse avoid accidents
due to unfixated cabling when replacing it.

Net 'Mod_{-}' is _no_ member of the net class 'Bat-'.
As this net can be disconnecter from net 'Bat-'. In
case the main switch is disabled, the potential can
be equal to Mod+ potential. Or, when interrupting
short circuit, its potential can be Bat- minus the
avalanche voltage of the swithing FETs.

3D models for lugs

Attention:

V_{Err(filt,max)}
[mV]
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4.50

þÿ�±�5þÿ�°�C

þÿ�±�0�.�0�5�/�0�.�3�5% (typ/max)

3.0 V þÿ�±�7mV
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I_{Bal(3.6V)}:200 mA
(40 mA/resistor)

P_{Bal(3.6V)}:600 mW
(120 mW/resistor)

Effective balancing resistance for a single cell:
R_{bal}= (75 þÿ�©�/�5+ R_{DS(on)}+ 2 þÿ�×R_{ser})þÿ"H18 þÿ�©
When balancing multiple cells in series the current increases
slightly. Independently from the number of cells only two 1 þÿ�©
resistors are in series.

100n

1 þÿ�©series resistors are used to check if balancing
is functional. Assemble jumpers if these resistors

are part of the external cell connection.

Use external 1 þÿ�©resistor only if
jumpers are assembled on this board.
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Effective balancing resistance for a single cell:
R_{bal}= (75 þÿ�©�/�5+ R_{DS(on)}+ 2 þÿ�×R_{ser})þÿ"H18 þÿ�©
When balancing multiple cells in series the current increases
slightly. Independently from the number of cells only two 1 þÿ�©
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1 þÿ�©series resistors are used to check if balancing
is functional. Assemble jumpers if these resistors

are part of the external cell connection.
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Effective balancing resistance for a single cell:
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When balancing multiple cells in series the current increases
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is functional. Assemble jumpers if these resistors
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R_{bal}= (75 þÿ�©�/�5+ R_{DS(on)}+ 2 þÿ�×R_{ser})þÿ"H18 þÿ�©
When balancing multiple cells in series the current increases
slightly. Independently from the number of cells only two 1 þÿ�©
resistors are in series.

100n

1 þÿ�©series resistors are used to check if balancing
is functional. Assemble jumpers if these resistors

are part of the external cell connection.

Use external 1 þÿ�©resistor only if
jumpers are assembled on this board.
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(40 mA/resistor)

P_{Bal(3.6V)}:600 mW
(120 mW/resistor)

Effective balancing resistance for a single cell:
R_{bal}= (75 þÿ�©�/�5+ R_{DS(on)}+ 2 þÿ�×R_{ser})þÿ"H18 þÿ�©
When balancing multiple cells in series the current increases
slightly. Independently from the number of cells only two 1 þÿ�©
resistors are in series.
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1 þÿ�©series resistors are used to check if balancing
is functional. Assemble jumpers if these resistors

are part of the external cell connection.
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(40 mA/resistor)

P_{Bal(3.6V)}:600 mW
(120 mW/resistor)

Effective balancing resistance for a single cell:
R_{bal}= (75 þÿ�©�/�5+ R_{DS(on)}+ 2 þÿ�×R_{ser})þÿ"H18 þÿ�©
When balancing multiple cells in series the current increases
slightly. Independently from the number of cells only two 1 þÿ�©
resistors are in series.

100n

1 þÿ�©series resistors are used to check if balancing
is functional. Assemble jumpers if these resistors

are part of the external cell connection.

Use external 1 þÿ�©resistor only if
jumpers are assembled on this board.
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I_{Bal(3.6V)}:200 mA
(40 mA/resistor)

P_{Bal(3.6V)}:600 mW
(120 mW/resistor)

Effective balancing resistance for a single cell:
R_{bal}= (75 þÿ�©�/�5+ R_{DS(on)}+ 2 þÿ�×R_{ser})þÿ"H18 þÿ�©
When balancing multiple cells in series the current increases
slightly. Independently from the number of cells only two 1 þÿ�©
resistors are in series.

100n

1 þÿ�©series resistors are used to check if balancing
is functional. Assemble jumpers if these resistors

are part of the external cell connection.

Use external 1 þÿ�©resistor only if
jumpers are assembled on this board.
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I_{Bal(3.6V)}:200 mA
(40 mA/resistor)

P_{Bal(3.6V)}:600 mW
(120 mW/resistor)

Effective balancing resistance for a single cell:
R_{bal}= (75 þÿ�©�/�5+ R_{DS(on)}+ 2 þÿ�×R_{ser})þÿ"H18 þÿ�©
When balancing multiple cells in series the current increases
slightly. Independently from the number of cells only two 1 þÿ�©
resistors are in series.

100n

1 þÿ�©series resistors are used to check if balancing
is functional. Assemble jumpers if these resistors

are part of the external cell connection.

Use external 1 þÿ�©resistor only if
jumpers are assembled on this board.
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I_{Bal(3.6V)}:200 mA
(40 mA/resistor)

P_{Bal(3.6V)}:600 mW
(120 mW/resistor)

Effective balancing resistance for a single cell:
R_{bal}= (75 þÿ�©�/�5+ R_{DS(on)}+ 2 þÿ�×R_{ser})þÿ"H18 þÿ�©
When balancing multiple cells in series the current increases
slightly. Independently from the number of cells only two 1 þÿ�©
resistors are in series.

100n

1 þÿ�©series resistors are used to check if balancing
is functional. Assemble jumpers if these resistors

are part of the external cell connection.

Use external 1 þÿ�©resistor only if
jumpers are assembled on this board.
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I_{Bal(3.6V)}:200 mA
(40 mA/resistor)

P_{Bal(3.6V)}:600 mW
(120 mW/resistor)

Effective balancing resistance for a single cell:
R_{bal}= (75 þÿ�©�/�5+ R_{DS(on)}+ 2 þÿ�×R_{ser})þÿ"H18 þÿ�©
When balancing multiple cells in series the current increases
slightly. Independently from the number of cells only two 1 þÿ�©
resistors are in series.

100n

1 þÿ�©series resistors are used to check if balancing
is functional. Assemble jumpers if these resistors

are part of the external cell connection.

Use external 1 þÿ�©resistor only if
jumpers are assembled on this board.
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I_{Bal(3.6V)}:200 mA
(40 mA/resistor)

P_{Bal(3.6V)}:600 mW
(120 mW/resistor)

Effective balancing resistance for a single cell:
R_{bal}= (75 þÿ�©�/�5+ R_{DS(on)}+ 2 þÿ�×R_{ser})þÿ"H18 þÿ�©
When balancing multiple cells in series the current increases
slightly. Independently from the number of cells only two 1 þÿ�©
resistors are in series.

100n

1 þÿ�©series resistors are used to check if balancing
is functional. Assemble jumpers if these resistors

are part of the external cell connection.

Use external 1 þÿ�©resistor only if
jumpers are assembled on this board.
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I_{Bal(3.6V)}:200 mA
(40 mA/resistor)

P_{Bal(3.6V)}:600 mW
(120 mW/resistor)

Effective balancing resistance for a single cell:
R_{bal}= (75 þÿ�©�/�5+ R_{DS(on)}+ 2 þÿ�×R_{ser})þÿ"H18 þÿ�©
When balancing multiple cells in series the current increases
slightly. Independently from the number of cells only two 1 þÿ�©
resistors are in series.

100n

1 þÿ�©series resistors are used to check if balancing
is functional. Assemble jumpers if these resistors

are part of the external cell connection.

Use external 1 þÿ�©resistor only if
jumpers are assembled on this board.
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I_{Bal(3.6V)}:200 mA
(40 mA/resistor)

P_{Bal(3.6V)}:600 mW
(120 mW/resistor)

Effective balancing resistance for a single cell:
R_{bal}= (75 þÿ�©�/�5+ R_{DS(on)}+ 2 þÿ�×R_{ser})þÿ"H18 þÿ�©
When balancing multiple cells in series the current increases
slightly. Independently from the number of cells only two 1 þÿ�©
resistors are in series.

100n

1 þÿ�©series resistors are used to check if balancing
is functional. Assemble jumpers if these resistors

are part of the external cell connection.

Use external 1 þÿ�©resistor only if
jumpers are assembled on this board.
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I_{Bal(3.6V)}:200 mA
(40 mA/resistor)

P_{Bal(3.6V)}:600 mW
(120 mW/resistor)

Effective balancing resistance for a single cell:
R_{bal}= (75 þÿ�©�/�5+ R_{DS(on)}+ 2 þÿ�×R_{ser})þÿ"H18 þÿ�©
When balancing multiple cells in series the current increases
slightly. Independently from the number of cells only two 1 þÿ�©
resistors are in series.

100n

1 þÿ�©series resistors are used to check if balancing
is functional. Assemble jumpers if these resistors

are part of the external cell connection.

Use external 1 þÿ�©resistor only if
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I_{Bal(3.6V)}:200 mA
(40 mA/resistor)

P_{Bal(3.6V)}:600 mW
(120 mW/resistor)

Effective balancing resistance for a single cell:
R_{bal}= (75 þÿ�©�/�5+ R_{DS(on)}+ 2 þÿ�×R_{ser})þÿ"H18 þÿ�©
When balancing multiple cells in series the current increases
slightly. Independently from the number of cells only two 1 þÿ�©
resistors are in series.

100n

1 þÿ�©series resistors are used to check if balancing
is functional. Assemble jumpers if these resistors

are part of the external cell connection.

Use external 1 þÿ�©resistor only if
jumpers are assembled on this board.

1 þÿ�©

R_{DS(on)}:<1 þÿ�©
40 mW

40 mW

Q1
DMG1013T
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3
2

R5
75
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1 þÿ�©series resistors are used to check if balancing
is functional. Assemble jumpers if these resistors

are part of the external cell connection.

100nþÿ�Ñ

T_{Cell0}shall very similar to
T_{Cell1}as it is the same cell.

1 þÿ�©

Use external 1 þÿ�©resistor only if
jumpers are assembled on this board.

40 mW
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Coupled microstrip impedance þÿ"H�1�0�2þÿ�©
þÿ "witdh: 0.2 mm
þÿ "distance: 0.2 mm
þÿ "distance from plane: 0.14 mm

Linear regulator
output capacitor
is close to V_{REG}.

þÿ�2�.�3�0�3�×�Äþÿ"H90%
þÿ�4�.�6�0�5�×�Äþÿ"H99%
þÿ�6�.�9�0�8�×�Äþÿ"H99.9%

V_{Ref2Buf}and V_{SDiv13}are used to check for stuck IO-expander and muxes.
MUX1:X0, MUX2:X1, MUX3:X2 and MUX4:X4 are used to make sure address signals are not shorted.

0.8 mA/1.35 mA
(state: refup/measure)

<1 mW

Current sourced from IBIAS*20 sets interface
drive while ICMP voltage sets the receiver
comparator threshold.

Min. series resistance 1 þÿ�k�©
to limit equalizing currents.

þÿ�Ä= þÿ�R�×�Cþÿ!’

Out: Control fan voltage (low/high)

Out: Over-current diagnosis

Out: Main fuse diagnosis

In: Main fuse diagnosis return signal

Measurement time for all GPIOS is about 5ms in ADBMS1818 normal mode.

Measurement cylcle including open-wire test: 8x 330 ms = 2.64 s
* Switch Mux input: 10 ms
* Wait: 50 ms
* Sample GPIOs: 5 ms
* Discharge GPIO capacitors: 10 ms
* Wait: 250 ms (cell temperature capacitors recharge very slowly, 47 þÿ�k�©bias resistor)
* Sample GPIOs: 5 ms
* Compare voltages to previous measurement

þÿ�Ä�_�{�C�1�R�1�}= 1 þÿ�µ�s
þÿ�Ä�_�{�C�2�R�2�}= 10 ms

When discharging C1 into C2 almost all energy dissipates within R1:
V_{C1}= V_{C2}þÿ"H4.995 mV within þÿ�5�×�Ä�_�{�C�1�R�1�}(5 þÿ�µ�s�}�.This would be an error
of 0.1% at 0V. For a lower voltage difference the percentage is lower.
Waiting about þÿ�5�×�Ä�_�{�C�2�R�2�}(50 ms) reduces this error to 50 þÿ�µ�Vwhich would
be indetectable.

Worst-case charge carry-over between muxed channels

Connecting a C1 (1 nF/5 V) via R1 (1 þÿ�k�©�)to C2 (1 þÿ�µ�F�/�0V) which is
being dis-/charged by R2 (10 þÿ�k�©�)�.

0.666V

I2C frequency is half the isoSPI frequency.

In order to run on 500kHz I2C (= 1MHz isoSPI during
FCOMM commands) U6 must be replaced by TCAL9539PWR
and supplied by 3.3V. Latter supply would also be
necessary for MUXes (logic levels) and EEPROM.

2.0V
<1mA

I_{meas(typ)}:1 þÿ�µ�A

Out: Switch voltage measurement diagnosis

<60 V

Out: Enable auxiliary output

In: Fan power-good

Out: Enable fan output

Out: Reset over-current flip-flop

Out: Enable pre-charge

opt. T_{Cell18}
opt. T_{Cell17}

Out: Enable main switch

In: Over-current flip-flop status (active low)

In: Main switch power-good (active low)

Nun-buffered MUX outputs allows
for using internal AFE-MOSFETs
for open-wire tests.

* Max out current 3.5 mA (due to voltage drop across isolating resistor)
* 55 NTCs max. with 47 þÿ�k�©resistor (3.5 mA / (V_{Ref2}/ 47 þÿ�k�©�)�)�.

V_{Ref2}-Buffer
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CERN-OHL-S
2.0

Discharge over-current limit

Delay indep. from
I_{High}ADC-filter

f_{c}= 7.2 Hz

I_{SC}= 57 mV/R_{Shunt}þÿ"H190 A

3.021 V

Short-circuit protection
In case of a short circuit the Bat_{-}-potential drops relative to GND. The zero-
current bias voltage of 56.5 mV determines the comparator threshold. The diagnosis
tests as much of the the signal path as possible. Capacitive coupling prevents
accidential disabling of the protection (due to other hardware-fault or errorneous
software control). Effective peak-current will be greater than I_{SC},especially at
low loop inductances, due to propagation delays (e.g. comparator, gate driver).

Over-current
flip-flop

Default to low
during startup

þÿ�1�0�0�0�×
þÿ�(�±�1�.�2%)

(V_{Ref2}þÿ�×þÿ�1�0�0�k�©�/�(�1�0�0�k�©�+�1�0�k�©�)�)�/�(�R�_�{�S�h�u�n�t�}þÿ�×Gain)

Reset pulse gen.

57 mV

(3.021 þÿ�V�×�(�1�0�0�k�©�+�4�7�k�©�)�/�1�0�0�k�©�-�V�_�{�R�e�f�2�}�)�/�(�R�_�{�S�h�u�n�t�}�×�G�a�i�n�)

52 mV

f_{c(diff)}= þÿ�1�/�(�2�À�×�2�R�_�{�s�}�×�(�C�_�{�d�}�+�C�_�{�c�m�}�/�2))
= 760 Hz

Current merasurement

0.273 V

50 ms until re-charged
(duration of increased current
threshold of OC-protection)

þÿ"H�7�5ns

þÿ�1�0�0�×
þÿ�(�±�1%)

I_{DisOC}þÿ"H91 A

f_{c}= 7.2 Hz

I_{ChgOC}þÿ"H48 A

Dual-range current measurement with 0 A = V_{Ref2}.Measurement ranges are determinied
by ADC input range, current shunt and amplification. Charge current is mapped to V_{Ref2}..5V
(positive values), discharge current to V_{Ref2}..0V) (negative values).
Theoretical ranges: I_{High}:-100..66.7 A (discharge/charge), I_{Low}:-10..6.67 A

Delay indep. from
I_{High}ADC-filter

Charge over-current limit
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þÿ�2�µ�F�/�6�0�V�/�2�5�°�C

Shutdown: <1.1 V
Standby: 1.1..1.5 V

Startup: >1.5 V
"R_{A}"

<1 W

"C_{B}"

"R_{FBT}"

LM5169:
V_{out}= V_{Ref}þÿ�×(R_{FBT}/ R_{FBB}+ 1)
f_{sw}= V_{out}þÿ�×2.5 þÿ�×10^{9}/ R_{T}

Inductor calculation:
Assume þÿ�”�I�_�{�L�}= I þÿ�×40 % þÿ"H80 mA/160 mA, V_{in}= 65 V
L = V_{out}/ (f_{sw}þÿ�×þÿ�”�I�_�{�L�}�)þÿ�×(1 - V_{out}/V_{in})þÿ"H302 þÿ�µ�H�/�1�3�7þÿ�µ�Hþÿ!’ 220 þÿ�µ�H(compromise)
þÿ�”�I�_�{�L�}= V_{out}/ (f_{sw}þÿ�×L) þÿ�×(1 - V_{out}/V_{in})þÿ"H110 mA/100 mA
I_{L(pk)}= I_{out}+ þÿ�”�I�_�{�L�}/ 2 þÿ"H255 mA/450 mA

Output capacitor calculation:
Assume þÿ�”�V�_�{�o�u�t�}= 144 mV/253 mV (2 % V_{out}drop on current transient)
C_{out}> L þÿ�×(I_{out}+ þÿ�”�I�_�{�L�}/ þÿ�2�)�²þÿ�÷(2 þÿ�×þÿ�”�V�_�{�o�u�t�}þÿ�×V_{out})þÿ"H6.9 þÿ�µ�F�/7.0 þÿ�µ�F
V_{r}þÿ"Hþÿ�”�I�_�{�L�}þÿ�÷(8 þÿ�×f_{sw}þÿ�×C_{out})þÿ"H43 mV/30 mV

Ripple network calculation (type-3):
Assume V_{in(min)}= 40 V
C_{A}> 10 þÿ�÷(f_{sw}þÿ�×R_{FBB}|| R_{FBT})þÿ"H415 pF/237 pF þÿ!’2.2 nF (already used elsewhere)
R_{A}þÿ"H(V_{in}- V_{out})þÿ�×V_{out}þÿ�÷(20 mV þÿ�×V_{in}þÿ�×f_{sw}þÿ�×C_{A})þÿ"H506 þÿ�k�©�/�7�4�0þÿ�k�©þÿ!’ 680 þÿ�k�©
C_{B}þÿ"e50 þÿ�µ�sþÿ�÷(3 þÿ�×R_{FBT})þÿ"H167 pF þÿ!’ 220 pF (already used elsewhere)

Simulation shows þÿ"e�1�4�.�7mV feedback ripple at V_{in(min)}and V_{out(max)}.
According to the datasheet 12 mV shall be the very minimum at V_{in(min)}.

Open-drain
turns off if

V_{FB}>95% V_{Ref}

Tot. capacitance:
þÿ�1�2�µ�F�/�8�V�/�2�5�°�C
þÿ�9�.�3�µ�F�/�1�2�.�5�V�/�2�5�°�C

Constant on-time (COT) switchung controller
requires synthetic output ripple due to low
ESR output capacitors and its hysteretic operation.
Resistor and couplig capacitor must withstand V_{in(max)}.

<65 V

Battery current (examples):
200 mA þÿ�× 7.2 V þÿ�÷76% þÿ"H1.9 W þÿ!’þÿ"H�3�7mA/51.2 V
400 mA þÿ�×12.65 V þÿ�÷85% þÿ"H6.0 W þÿ!’þÿ"H�1�1�6mA/51.2 V

Fan output (non-isolated)

Diodes prevent current
flow into controlling
outputs if Bat_{-fused}
was to be interrupted.

þÿ�2�µ�F�/�6�0�V�/�2�5�°�C

V_{F}þÿ"H0.5 V/0.56 V
(200 mA/400 mA/25 þÿ�°�C�)

"R_{FBB}"

Gate voltage slope limiting to prevent the DCDC to enter
current limiting/short-circuit protection when switching
from low to high output voltage.

f_{sw(avg)}þÿ"H365 kHz
(265 kHz/465 kHz
at 7.2 V/12.65 V)

þÿ"H�1�.�2�3mA

"C_{A}"

6.7 V/200 mA
12.1 V/400 mA
(Fan_{Mode}:low/high)

þÿ"H�2�.�7V (V_{En}-V_{GS(th)}-V_{F(D9)})

Const. current source
maintains LED bright-
ness at similar level
in both modes.

Charge protection

1.2 V þÿ�±�1�.�5�%
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2.0

Output can be enabled temporarily (!) by setting a jumper. This cirumvents the BMS to allow to bootstrap a BMS-controller
supplied from this module. After bottstrapping, the AFE can keep it enabled by AuxEn-signal.

Max. assumed output: 3A þÿ�×5V þÿ�÷70% þÿ"H22W þÿ!’ þÿ"H�0�.�4�2�Aat 51.2V

þÿ�2�µ�F�/�6�0�V�/�2�5�°�C

Jumper M7582-05 Harwin

Enable output
manually to bootstrap

Auxiliary power output (non-isolated)

Distribute resistors both
sides of the jumper to not
expose low-impedance battery
potential externally.

Capacitors in parallel to
protect against HBM-ESD pulses.

Diode ensures that the FET-gate is
not pulled low by ESD-clamping
diodes within the connected IO
when trying to bootstrap.

Avalance capability of FET
is in range of small/medium
TVS-diode. No further ESD-
protection considered.

V_{GS(th)}:1.2 .. 2.8 V
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Isolated supply for gate driver is required to keep the main switch non-conducting in case Mod-
is more negative then Bat- (trying to charge). Therefore, the required isolation voltage for the
coupled conductor is about V_{Mod}- V_{Bat}.This voltage cannot greater more than 20-30V because
the MOSFETS would avalance in case of greater external voltages.

Linear post-reg. (10.5 V þÿ!’5 V)

þÿ�4�.�4�µ�F�/�5�V

Switching pre-regulator (60 V þÿ!’10.3 V) & Isolated gate driver supply

Mutual inductance: M = k þÿ�×þÿ"��(�L�_�{�1�}þÿ�×L_{2})
Leakage inductance: L' = (1 - þÿ�k�)�²þÿ�×L

þÿ"H�1�.�4mA

Ideally þÿ"H�1�0�.�1V
Due to inductor SRF: <20V is fine

<200 mW

If the load on +5V is sufficient to
maintain 10VSw in PFM, the MODE-pin
can be left floating.

10.5 V
35 mA

0.8V

<60 V

EN >1.25 V

f_{sw}:42000/R_{T}
200k þÿ!’210 kHz

Open: PFM
GND: forced-PWM

Soft-start:
5.1 ms

þÿ�2�µ�F�/�6�0�V�/�2�5�°�C
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f_{c}= 7.2 Hz

Recovery time þÿ"H�5�0ms
(if power not good)

þÿ
!•

�1
�.�

5þ
ÿ�

µ�
A

Default to low during startup

Terminal voltage measurement (via switch voltage drop)

V_{Term}= V_{Bat}- (V_{Ref2}- V_{Sw})þÿ�×(2 þÿ�M�©�/�1�0�0þÿ�k�©�)- V_{Ref2}

2x þÿ�>�1�.�5�µ�F�/�1�2�V

High-going: 9.03 þÿ�±�0�.�2�5V
Low-going: 8.28 þÿ�±�0�.�2�2V

Switch power-good signal

þÿ�7�7�n�F�/�6�0�V�/�2�5�°�C

1.24 V

Snubber setup for þÿ"H�1�0þÿ�µ�Hcable inductance.
Basic dampening of turn-off oscillations, only.
At 200 A shutdown: 0.5mJ, 2.5 A(max), 205 W(max)

Terminal voltage measurement diagnosis

Diagnosis current: V_{Ref2}/2þÿ�M�©= 1.5 þÿ�µ�A
The current leads to 1.5 þÿ�µ�Aþÿ�×100 þÿ�k�©= +150 mV at V_{Sw}
(apparent increase in terminal voltage of 3 V)

>210 þÿ�µ�A

Solid-state switch

Protection against MOSFET over-voltage when interrupting
current relies avalanche behaviour of the MOSFETs.

Minimal circuit inductances simulated to 250 nH (using selected
comparator, gate-driver, etc.), maximum inductance of about 50 þÿ�µ�H
(200 A current limit, MOSFET temperature of 80 þÿ�°�C�)�.
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C123 is discharged on turn-on of the switch
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