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Observe to the power transistors's temperatures closely. There is _no_ hardware over-temperature
protection! (This would potentially create hight cell voltages which in turn destroyed connected BMSs.)

þÿ "Provide a current limited (!) supply with max. voltage þÿ"d�8�0V to the supply terminals.
The connected BMS can be supplied using the Bat_{+/-} terminals.

þÿ "The max. current through cell voltage stack is 1 A (if cooling is sufficient).
þÿ "Set the power supply's current limit as low as possbile the reduce power dissipation.

A good starting point is the BMS's max. cell balancing current
+50..100 mA (self-supply and regulation headroom)
+the active-mode supply current of a connected BMS.

þÿ "It is possible to operate less then the max. number of cell voltage outputs. Unused
ones must be shorted to make sure the stack's top voltage equals the sum of the cell
voltages. Mind the UVLO of the CVTCS-C supply þÿ�("H�1�8V).
Temperature outputs must _not_ be shorted in any case.
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Connection to cell potential just
to increase copper pour in layout.
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Pin sockets
* provide power to control PCB
* mechanical stabilization
* temperature sensor connection

Instructions and notes
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power part
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Isolate amplifier
from cap. load

Gain = 1.22

Resistor limits
current into opamp

during ESD event

Compensation
for 100 nF
cap. load

Output stable up to 10 þÿ�µ�Fcap. load
(simulated with TSZ121 and NCx333)

0..2.5 V
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Fixed voltage
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Current sink to bridge
pontential difference

Opamp input voltage range:
V_{In(min)}= V_{ref}þÿ�×(R_{scale}|| R_{set})þÿ�÷(R_{scale}|| R_{set}+ R_{ref})
V_{In(max)}= V_{ref}þÿ�×R_{scale}þÿ�÷(R_{scale}+ R_{set}|| R_{ref})

Compensation for good measure.
C_{In}< 100 pF should not
destabilize the opamp.

2.5 V

I_{sink}= V_{In}þÿ�÷R_{Sink}
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voltage down
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A copper track 0.2 wide, 25 þÿ�µ�mthick (0.005 þÿ�m�m�²�)and
50 mm long is a ca. 172/217 mR at 25/85 þÿ�°�C�.So even a few
mA supply current would lead to noticable voltage output errors.

Nexperia BC846B/BC856B:
h_{FE}þÿ"e220 at 2 mA/5 V/25 þÿ�°�C(= 65% of typical value)
65% of typical value at 35 þÿ�m�A�/�-�4�0�°�Cis h_{FE}= 50
V_{CE(sat)}= 110 mV/40 mA/-40 þÿ�°�C

Nexperia MJD44H11AJ/MJD45H11AJ:
h_{FE}þÿ"e60 at 2 A/1 V/25 þÿ�°�C(= 40% of typical value)
40% of typical value at 1 þÿ�A�/�-�4�0�°�Cis h_{FE}= 55
V_{CE(sat)}= 750 mV/1 A/-40 þÿ�°�C

R_{BE}should go
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50 mm long is a ca. 172/217 mR at 25/85 þÿ�°�C�.So even a few
mA supply current would lead to noticable voltage output errors.

Nexperia BC846B/BC856B:
h_{FE}þÿ"e220 at 2 mA/5 V/25 þÿ�°�C(= 65% of typical value)
65% of typical value at 35 þÿ�m�A�/�-�4�0�°�Cis h_{FE}= 50
V_{CE(sat)}= 110 mV/40 mA/-40 þÿ�°�C

Nexperia MJD44H11AJ/MJD45H11AJ:
h_{FE}þÿ"e60 at 2 A/1 V/25 þÿ�°�C(= 40% of typical value)
40% of typical value at 1 þÿ�A�/�-�4�0�°�Cis h_{FE}= 55
V_{CE(sat)}= 750 mV/1 A/-40 þÿ�°�C
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Layout: feedback should
be sourced as close as
possible to the connector.

V+ - 0.32 V

1.35 V
(-40 þÿ�°�C�)

Prevents excessive voltage
spikes at start-up

Capacitive loading to limit
rate of voltage change and
keep shunt regulator stable.
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R_{E}linearizes control
of transistor
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Resistor converts
sourced current
into input voltage

<4.5 W

Compensation

"V-"

Voltage range (with V_{In}þÿ"H0.694..1.81 V): 1.76..4.60 V
V_{+}- V_{-}= V_{In}þÿ�×(15.4 þÿ�k�©þÿ�÷10 þÿ�k�©+ 1)

A copper track 0.2 wide, 25 þÿ�µ�mthick (0.005 þÿ�m�m�²�)and
50 mm long is a ca. 172/217 mR at 25/85 þÿ�°�C�.So even a few
mA supply current would lead to noticable voltage output errors.

Nexperia BC846B/BC856B:
h_{FE}þÿ"e220 at 2 mA/5 V/25 þÿ�°�C(= 65% of typical value)
65% of typical value at 35 þÿ�m�A�/�-�4�0�°�Cis h_{FE}= 50
V_{CE(sat)}= 110 mV/40 mA/-40 þÿ�°�C

Nexperia MJD44H11AJ/MJD45H11AJ:
h_{FE}þÿ"e60 at 2 A/1 V/25 þÿ�°�C(= 40% of typical value)
40% of typical value at 1 þÿ�A�/�-�4�0�°�Cis h_{FE}= 55
V_{CE(sat)}= 750 mV/1 A/-40 þÿ�°�C

R_{BE}should go
to V+, but emitter
is more convenient
in layout
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Layout: feedback should
be sourced as close as
possible to the connector.

V+ - 0.32 V

1.35 V
(-40 þÿ�°�C�)

Prevents excessive voltage
spikes at start-up

Capacitive loading to limit
rate of voltage change and
keep shunt regulator stable.
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of transistor
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Resistor converts
sourced current
into input voltage

<4.5 W

Compensation

"V-"

Voltage range (with V_{In}þÿ"H0.694..1.81 V): 1.76..4.60 V
V_{+}- V_{-}= V_{In}þÿ�×(15.4 þÿ�k�©þÿ�÷10 þÿ�k�©+ 1)

A copper track 0.2 wide, 25 þÿ�µ�mthick (0.005 þÿ�m�m�²�)and
50 mm long is a ca. 172/217 mR at 25/85 þÿ�°�C�.So even a few
mA supply current would lead to noticable voltage output errors.

Nexperia BC846B/BC856B:
h_{FE}þÿ"e220 at 2 mA/5 V/25 þÿ�°�C(= 65% of typical value)
65% of typical value at 35 þÿ�m�A�/�-�4�0�°�Cis h_{FE}= 50
V_{CE(sat)}= 110 mV/40 mA/-40 þÿ�°�C

Nexperia MJD44H11AJ/MJD45H11AJ:
h_{FE}þÿ"e60 at 2 A/1 V/25 þÿ�°�C(= 40% of typical value)
40% of typical value at 1 þÿ�A�/�-�4�0�°�Cis h_{FE}= 55
V_{CE(sat)}= 750 mV/1 A/-40 þÿ�°�C

R_{BE}should go
to V+, but emitter
is more convenient
in layout
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Layout: feedback should
be sourced as close as
possible to the connector.

V+ - 0.32 V

1.35 V
(-40 þÿ�°�C�)

Prevents excessive voltage
spikes at start-up

Capacitive loading to limit
rate of voltage change and
keep shunt regulator stable.
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of transistor
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Resistor converts
sourced current
into input voltage

<4.5 W

Compensation

"V-"

Voltage range (with V_{In}þÿ"H0.694..1.81 V): 1.76..4.60 V
V_{+}- V_{-}= V_{In}þÿ�×(15.4 þÿ�k�©þÿ�÷10 þÿ�k�©+ 1)

A copper track 0.2 wide, 25 þÿ�µ�mthick (0.005 þÿ�m�m�²�)and
50 mm long is a ca. 172/217 mR at 25/85 þÿ�°�C�.So even a few
mA supply current would lead to noticable voltage output errors.

Nexperia BC846B/BC856B:
h_{FE}þÿ"e220 at 2 mA/5 V/25 þÿ�°�C(= 65% of typical value)
65% of typical value at 35 þÿ�m�A�/�-�4�0�°�Cis h_{FE}= 50
V_{CE(sat)}= 110 mV/40 mA/-40 þÿ�°�C

Nexperia MJD44H11AJ/MJD45H11AJ:
h_{FE}þÿ"e60 at 2 A/1 V/25 þÿ�°�C(= 40% of typical value)
40% of typical value at 1 þÿ�A�/�-�4�0�°�Cis h_{FE}= 55
V_{CE(sat)}= 750 mV/1 A/-40 þÿ�°�C

R_{BE}should go
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Layout: feedback should
be sourced as close as
possible to the connector.

V+ - 0.32 V

1.35 V
(-40 þÿ�°�C�)

Prevents excessive voltage
spikes at start-up

Capacitive loading to limit
rate of voltage change and
keep shunt regulator stable.

þÿ!•532 þÿ�µ�A

10 mW

4.4 þÿ�µ�F�/�5V/25 þÿ�°�C

þÿ
!•

�4
�4

�8þ
ÿ�

µ�
A

V+ - 1.21 V
(-40 þÿ�°�C�)

R_{E}linearizes control
of transistor
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Resistor converts
sourced current
into input voltage

<4.5 W

Compensation
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Voltage range (with V_{In}þÿ"H0.694..1.81 V): 1.76..4.60 V
V_{+}- V_{-}= V_{In}þÿ�×(15.4 þÿ�k�©þÿ�÷10 þÿ�k�©+ 1)

A copper track 0.2 wide, 25 þÿ�µ�mthick (0.005 þÿ�m�m�²�)and
50 mm long is a ca. 172/217 mR at 25/85 þÿ�°�C�.So even a few
mA supply current would lead to noticable voltage output errors.

Nexperia BC846B/BC856B:
h_{FE}þÿ"e220 at 2 mA/5 V/25 þÿ�°�C(= 65% of typical value)
65% of typical value at 35 þÿ�m�A�/�-�4�0�°�Cis h_{FE}= 50
V_{CE(sat)}= 110 mV/40 mA/-40 þÿ�°�C

Nexperia MJD44H11AJ/MJD45H11AJ:
h_{FE}þÿ"e60 at 2 A/1 V/25 þÿ�°�C(= 40% of typical value)
40% of typical value at 1 þÿ�A�/�-�4�0�°�Cis h_{FE}= 55
V_{CE(sat)}= 750 mV/1 A/-40 þÿ�°�C

R_{BE}should go
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in layout
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Layout: feedback should
be sourced as close as
possible to the connector.

V+ - 0.32 V

1.35 V
(-40 þÿ�°�C�)

Prevents excessive voltage
spikes at start-up

Capacitive loading to limit
rate of voltage change and
keep shunt regulator stable.

þÿ!•532 þÿ�µ�A

10 mW

4.4 þÿ�µ�F�/�5V/25 þÿ�°�C
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of transistor
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Resistor converts
sourced current
into input voltage

<4.5 W

Compensation

"V-"

Voltage range (with V_{In}þÿ"H0.694..1.81 V): 1.76..4.60 V
V_{+}- V_{-}= V_{In}þÿ�×(15.4 þÿ�k�©þÿ�÷10 þÿ�k�©+ 1)

A copper track 0.2 wide, 25 þÿ�µ�mthick (0.005 þÿ�m�m�²�)and
50 mm long is a ca. 172/217 mR at 25/85 þÿ�°�C�.So even a few
mA supply current would lead to noticable voltage output errors.

Nexperia BC846B/BC856B:
h_{FE}þÿ"e220 at 2 mA/5 V/25 þÿ�°�C(= 65% of typical value)
65% of typical value at 35 þÿ�m�A�/�-�4�0�°�Cis h_{FE}= 50
V_{CE(sat)}= 110 mV/40 mA/-40 þÿ�°�C

Nexperia MJD44H11AJ/MJD45H11AJ:
h_{FE}þÿ"e60 at 2 A/1 V/25 þÿ�°�C(= 40% of typical value)
40% of typical value at 1 þÿ�A�/�-�4�0�°�Cis h_{FE}= 55
V_{CE(sat)}= 750 mV/1 A/-40 þÿ�°�C
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Layout: feedback should
be sourced as close as
possible to the connector.

V+ - 0.32 V

1.35 V
(-40 þÿ�°�C�)

Prevents excessive voltage
spikes at start-up

Capacitive loading to limit
rate of voltage change and
keep shunt regulator stable.
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Resistor converts
sourced current
into input voltage

<4.5 W

Compensation

"V-"

Voltage range (with V_{In}þÿ"H0.694..1.81 V): 1.76..4.60 V
V_{+}- V_{-}= V_{In}þÿ�×(15.4 þÿ�k�©þÿ�÷10 þÿ�k�©+ 1)

A copper track 0.2 wide, 25 þÿ�µ�mthick (0.005 þÿ�m�m�²�)and
50 mm long is a ca. 172/217 mR at 25/85 þÿ�°�C�.So even a few
mA supply current would lead to noticable voltage output errors.

Nexperia BC846B/BC856B:
h_{FE}þÿ"e220 at 2 mA/5 V/25 þÿ�°�C(= 65% of typical value)
65% of typical value at 35 þÿ�m�A�/�-�4�0�°�Cis h_{FE}= 50
V_{CE(sat)}= 110 mV/40 mA/-40 þÿ�°�C

Nexperia MJD44H11AJ/MJD45H11AJ:
h_{FE}þÿ"e60 at 2 A/1 V/25 þÿ�°�C(= 40% of typical value)
40% of typical value at 1 þÿ�A�/�-�4�0�°�Cis h_{FE}= 55
V_{CE(sat)}= 750 mV/1 A/-40 þÿ�°�C
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during voltage
transients (startup)
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Layout: feedback should
be sourced as close as
possible to the connector.

V+ - 0.32 V

1.35 V
(-40 þÿ�°�C�)

Prevents excessive voltage
spikes at start-up

Capacitive loading to limit
rate of voltage change and
keep shunt regulator stable.
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A

V+ - 1.21 V
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R_{E}linearizes control
of transistor
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�1
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Resistor converts
sourced current
into input voltage

<4.5 W

Compensation

"V-"

Voltage range (with V_{In}þÿ"H0.694..1.81 V): 1.76..4.60 V
V_{+}- V_{-}= V_{In}þÿ�×(15.4 þÿ�k�©þÿ�÷10 þÿ�k�©+ 1)

A copper track 0.2 wide, 25 þÿ�µ�mthick (0.005 þÿ�m�m�²�)and
50 mm long is a ca. 172/217 mR at 25/85 þÿ�°�C�.So even a few
mA supply current would lead to noticable voltage output errors.

Nexperia BC846B/BC856B:
h_{FE}þÿ"e220 at 2 mA/5 V/25 þÿ�°�C(= 65% of typical value)
65% of typical value at 35 þÿ�m�A�/�-�4�0�°�Cis h_{FE}= 50
V_{CE(sat)}= 110 mV/40 mA/-40 þÿ�°�C

Nexperia MJD44H11AJ/MJD45H11AJ:
h_{FE}þÿ"e60 at 2 A/1 V/25 þÿ�°�C(= 40% of typical value)
40% of typical value at 1 þÿ�A�/�-�4�0�°�Cis h_{FE}= 55
V_{CE(sat)}= 750 mV/1 A/-40 þÿ�°�C

R_{BE}should go
to V+, but emitter
is more convenient
in layout
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Layout: feedback should
be sourced as close as
possible to the connector.

V+ - 0.32 V

1.35 V
(-40 þÿ�°�C�)

Prevents excessive voltage
spikes at start-up

Capacitive loading to limit
rate of voltage change and
keep shunt regulator stable.

þÿ!•532 þÿ�µ�A

10 mW

4.4 þÿ�µ�F�/�5V/25 þÿ�°�C
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V+ - 1.21 V
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R_{E}linearizes control
of transistor

"V+"
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Resistor converts
sourced current
into input voltage

<4.5 W

Compensation

"V-"

Voltage range (with V_{In}þÿ"H0.694..1.81 V): 1.76..4.60 V
V_{+}- V_{-}= V_{In}þÿ�×(15.4 þÿ�k�©þÿ�÷10 þÿ�k�©+ 1)

A copper track 0.2 wide, 25 þÿ�µ�mthick (0.005 þÿ�m�m�²�)and
50 mm long is a ca. 172/217 mR at 25/85 þÿ�°�C�.So even a few
mA supply current would lead to noticable voltage output errors.

Nexperia BC846B/BC856B:
h_{FE}þÿ"e220 at 2 mA/5 V/25 þÿ�°�C(= 65% of typical value)
65% of typical value at 35 þÿ�m�A�/�-�4�0�°�Cis h_{FE}= 50
V_{CE(sat)}= 110 mV/40 mA/-40 þÿ�°�C

Nexperia MJD44H11AJ/MJD45H11AJ:
h_{FE}þÿ"e60 at 2 A/1 V/25 þÿ�°�C(= 40% of typical value)
40% of typical value at 1 þÿ�A�/�-�4�0�°�Cis h_{FE}= 55
V_{CE(sat)}= 750 mV/1 A/-40 þÿ�°�C

R_{BE}should go
to V+, but emitter
is more convenient
in layout

þÿ
!•

�2
�7

�.�
1m

A

Series resistor to diagnose
balancing functionality

C88

2.2n

R308
100

U18
NCV333ASQ3T2G

V
+

5
V

-
2

+
1

-
3

4 Q32
BC856B-Q

1

3
2

R311

100

Q33
MJD44H11AJ

1

2
3



1 2 3 4

1 2 3 4

A

B

C

A

B

C

Date: 2025-07-29
KiCad E.D.A. 9.0.3

Rev: 0.2.1Size: A5
Id: 18/29

Title: Cell voltage, temp. and current sim. (power) (CVTCS-P)

File: cvpwr2.kicad_sch
Sheet: /CVPwr7/
Frank þÿ�B�ä�t�t�e�r�m�a�n�n(frank /at/ ich-war-hier.de)

assuming liability for any results.
All parts of this project may contain errors and are published without

R293
10k

0.1%

C84

100n

D
69

B
Z

X
38

4-
B

5V
1

R304
1.0

250mW

D70
SMDJ5.0A

C86
4.7u
25V

R295
10k

0.1%

TP7

V
+

5
V

-
2

+
1

-
3

4

U17
NCV333ASQ3T2GR294

15.4k
0.1%

1

3
2

Q30
BC856B-Q

R297
2.7k

R298
10

R291

0.0

C85

2.2n

R299

100

R296
100

R242
510m
2W

1

2
3

Q31
MJD44H11AJ

C_{n-1}

CV_{ISrc}

C_{n}

CE_{n}

T_{1B}

V+f

In+

T
_{

1E
}

V-j

T
_{

2E
}

T_{2B}

CERN-OHL-S
2.0

<510 mW

7 mW

0.51 V

Protect opamp
during voltage
transients (startup)

þÿ!’18.2 mA

þÿ
!•

�8
�.�

4m
A

Layout: feedback should
be sourced as close as
possible to the connector.

V+ - 0.32 V

1.35 V
(-40 þÿ�°�C�)

Prevents excessive voltage
spikes at start-up

Capacitive loading to limit
rate of voltage change and
keep shunt regulator stable.
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R_{E}linearizes control
of transistor
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Resistor converts
sourced current
into input voltage

<4.5 W

Compensation

"V-"

Voltage range (with V_{In}þÿ"H0.694..1.81 V): 1.76..4.60 V
V_{+}- V_{-}= V_{In}þÿ�×(15.4 þÿ�k�©þÿ�÷10 þÿ�k�©+ 1)

A copper track 0.2 wide, 25 þÿ�µ�mthick (0.005 þÿ�m�m�²�)and
50 mm long is a ca. 172/217 mR at 25/85 þÿ�°�C�.So even a few
mA supply current would lead to noticable voltage output errors.

Nexperia BC846B/BC856B:
h_{FE}þÿ"e220 at 2 mA/5 V/25 þÿ�°�C(= 65% of typical value)
65% of typical value at 35 þÿ�m�A�/�-�4�0�°�Cis h_{FE}= 50
V_{CE(sat)}= 110 mV/40 mA/-40 þÿ�°�C

Nexperia MJD44H11AJ/MJD45H11AJ:
h_{FE}þÿ"e60 at 2 A/1 V/25 þÿ�°�C(= 40% of typical value)
40% of typical value at 1 þÿ�A�/�-�4�0�°�Cis h_{FE}= 55
V_{CE(sat)}= 750 mV/1 A/-40 þÿ�°�C

R_{BE}should go
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is more convenient
in layout
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Layout: feedback should
be sourced as close as
possible to the connector.

V+ - 0.32 V

1.35 V
(-40 þÿ�°�C�)

Prevents excessive voltage
spikes at start-up

Capacitive loading to limit
rate of voltage change and
keep shunt regulator stable.
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of transistor
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Resistor converts
sourced current
into input voltage

<4.5 W

Compensation

"V-"

Voltage range (with V_{In}þÿ"H0.694..1.81 V): 1.76..4.60 V
V_{+}- V_{-}= V_{In}þÿ�×(15.4 þÿ�k�©þÿ�÷10 þÿ�k�©+ 1)

A copper track 0.2 wide, 25 þÿ�µ�mthick (0.005 þÿ�m�m�²�)and
50 mm long is a ca. 172/217 mR at 25/85 þÿ�°�C�.So even a few
mA supply current would lead to noticable voltage output errors.

Nexperia BC846B/BC856B:
h_{FE}þÿ"e220 at 2 mA/5 V/25 þÿ�°�C(= 65% of typical value)
65% of typical value at 35 þÿ�m�A�/�-�4�0�°�Cis h_{FE}= 50
V_{CE(sat)}= 110 mV/40 mA/-40 þÿ�°�C

Nexperia MJD44H11AJ/MJD45H11AJ:
h_{FE}þÿ"e60 at 2 A/1 V/25 þÿ�°�C(= 40% of typical value)
40% of typical value at 1 þÿ�A�/�-�4�0�°�Cis h_{FE}= 55
V_{CE(sat)}= 750 mV/1 A/-40 þÿ�°�C

R_{BE}should go
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is more convenient
in layout
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Layout: feedback should
be sourced as close as
possible to the connector.

V+ - 0.32 V

1.35 V
(-40 þÿ�°�C�)

Prevents excessive voltage
spikes at start-up

Capacitive loading to limit
rate of voltage change and
keep shunt regulator stable.
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Resistor converts
sourced current
into input voltage

<4.5 W

Compensation
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Voltage range (with V_{In}þÿ"H0.694..1.81 V): 1.76..4.60 V
V_{+}- V_{-}= V_{In}þÿ�×(15.4 þÿ�k�©þÿ�÷10 þÿ�k�©+ 1)

A copper track 0.2 wide, 25 þÿ�µ�mthick (0.005 þÿ�m�m�²�)and
50 mm long is a ca. 172/217 mR at 25/85 þÿ�°�C�.So even a few
mA supply current would lead to noticable voltage output errors.

Nexperia BC846B/BC856B:
h_{FE}þÿ"e220 at 2 mA/5 V/25 þÿ�°�C(= 65% of typical value)
65% of typical value at 35 þÿ�m�A�/�-�4�0�°�Cis h_{FE}= 50
V_{CE(sat)}= 110 mV/40 mA/-40 þÿ�°�C

Nexperia MJD44H11AJ/MJD45H11AJ:
h_{FE}þÿ"e60 at 2 A/1 V/25 þÿ�°�C(= 40% of typical value)
40% of typical value at 1 þÿ�A�/�-�4�0�°�Cis h_{FE}= 55
V_{CE(sat)}= 750 mV/1 A/-40 þÿ�°�C
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Layout: feedback should
be sourced as close as
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V+ - 0.32 V

1.35 V
(-40 þÿ�°�C�)

Prevents excessive voltage
spikes at start-up

Capacitive loading to limit
rate of voltage change and
keep shunt regulator stable.
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Resistor converts
sourced current
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Voltage range (with V_{In}þÿ"H0.694..1.81 V): 1.76..4.60 V
V_{+}- V_{-}= V_{In}þÿ�×(15.4 þÿ�k�©þÿ�÷10 þÿ�k�©+ 1)

A copper track 0.2 wide, 25 þÿ�µ�mthick (0.005 þÿ�m�m�²�)and
50 mm long is a ca. 172/217 mR at 25/85 þÿ�°�C�.So even a few
mA supply current would lead to noticable voltage output errors.

Nexperia BC846B/BC856B:
h_{FE}þÿ"e220 at 2 mA/5 V/25 þÿ�°�C(= 65% of typical value)
65% of typical value at 35 þÿ�m�A�/�-�4�0�°�Cis h_{FE}= 50
V_{CE(sat)}= 110 mV/40 mA/-40 þÿ�°�C

Nexperia MJD44H11AJ/MJD45H11AJ:
h_{FE}þÿ"e60 at 2 A/1 V/25 þÿ�°�C(= 40% of typical value)
40% of typical value at 1 þÿ�A�/�-�4�0�°�Cis h_{FE}= 55
V_{CE(sat)}= 750 mV/1 A/-40 þÿ�°�C
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in layout
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Layout: feedback should
be sourced as close as
possible to the connector.

V+ - 0.32 V

1.35 V
(-40 þÿ�°�C�)

Prevents excessive voltage
spikes at start-up

Capacitive loading to limit
rate of voltage change and
keep shunt regulator stable.
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Resistor converts
sourced current
into input voltage
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Compensation
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Voltage range (with V_{In}þÿ"H0.694..1.81 V): 1.76..4.60 V
V_{+}- V_{-}= V_{In}þÿ�×(15.4 þÿ�k�©þÿ�÷10 þÿ�k�©+ 1)

A copper track 0.2 wide, 25 þÿ�µ�mthick (0.005 þÿ�m�m�²�)and
50 mm long is a ca. 172/217 mR at 25/85 þÿ�°�C�.So even a few
mA supply current would lead to noticable voltage output errors.

Nexperia BC846B/BC856B:
h_{FE}þÿ"e220 at 2 mA/5 V/25 þÿ�°�C(= 65% of typical value)
65% of typical value at 35 þÿ�m�A�/�-�4�0�°�Cis h_{FE}= 50
V_{CE(sat)}= 110 mV/40 mA/-40 þÿ�°�C

Nexperia MJD44H11AJ/MJD45H11AJ:
h_{FE}þÿ"e60 at 2 A/1 V/25 þÿ�°�C(= 40% of typical value)
40% of typical value at 1 þÿ�A�/�-�4�0�°�Cis h_{FE}= 55
V_{CE(sat)}= 750 mV/1 A/-40 þÿ�°�C
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Layout: feedback should
be sourced as close as
possible to the connector.

V+ - 0.32 V

1.35 V
(-40 þÿ�°�C�)

Prevents excessive voltage
spikes at start-up

Capacitive loading to limit
rate of voltage change and
keep shunt regulator stable.
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Resistor converts
sourced current
into input voltage

<4.5 W

Compensation

"V-"

Voltage range (with V_{In}þÿ"H0.694..1.81 V): 1.76..4.60 V
V_{+}- V_{-}= V_{In}þÿ�×(15.4 þÿ�k�©þÿ�÷10 þÿ�k�©+ 1)

A copper track 0.2 wide, 25 þÿ�µ�mthick (0.005 þÿ�m�m�²�)and
50 mm long is a ca. 172/217 mR at 25/85 þÿ�°�C�.So even a few
mA supply current would lead to noticable voltage output errors.

Nexperia BC846B/BC856B:
h_{FE}þÿ"e220 at 2 mA/5 V/25 þÿ�°�C(= 65% of typical value)
65% of typical value at 35 þÿ�m�A�/�-�4�0�°�Cis h_{FE}= 50
V_{CE(sat)}= 110 mV/40 mA/-40 þÿ�°�C

Nexperia MJD44H11AJ/MJD45H11AJ:
h_{FE}þÿ"e60 at 2 A/1 V/25 þÿ�°�C(= 40% of typical value)
40% of typical value at 1 þÿ�A�/�-�4�0�°�Cis h_{FE}= 55
V_{CE(sat)}= 750 mV/1 A/-40 þÿ�°�C
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in layout
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Layout: feedback should
be sourced as close as
possible to the connector.

V+ - 0.32 V

1.35 V
(-40 þÿ�°�C�)

Prevents excessive voltage
spikes at start-up

Capacitive loading to limit
rate of voltage change and
keep shunt regulator stable.
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R_{E}linearizes control
of transistor
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Resistor converts
sourced current
into input voltage

<4.5 W

Compensation

"V-"

Voltage range (with V_{In}þÿ"H0.694..1.81 V): 1.76..4.60 V
V_{+}- V_{-}= V_{In}þÿ�×(15.4 þÿ�k�©þÿ�÷10 þÿ�k�©+ 1)

A copper track 0.2 wide, 25 þÿ�µ�mthick (0.005 þÿ�m�m�²�)and
50 mm long is a ca. 172/217 mR at 25/85 þÿ�°�C�.So even a few
mA supply current would lead to noticable voltage output errors.

Nexperia BC846B/BC856B:
h_{FE}þÿ"e220 at 2 mA/5 V/25 þÿ�°�C(= 65% of typical value)
65% of typical value at 35 þÿ�m�A�/�-�4�0�°�Cis h_{FE}= 50
V_{CE(sat)}= 110 mV/40 mA/-40 þÿ�°�C

Nexperia MJD44H11AJ/MJD45H11AJ:
h_{FE}þÿ"e60 at 2 A/1 V/25 þÿ�°�C(= 40% of typical value)
40% of typical value at 1 þÿ�A�/�-�4�0�°�Cis h_{FE}= 55
V_{CE(sat)}= 750 mV/1 A/-40 þÿ�°�C
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