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VZLWFK�RII�FDVH��LI�D�UHGXFHG�YDOXH�RI�WKH�VHQVH�OLQH�ILOWHULQJ�FDSDFLWRU�RI��VD\����� Q)�FDQ
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DQDORJ� VXSSO\�� 7KH� FKLS� DEVROXWH�PD[LPXP� UDWLQJ� IRU� WKH� GLJLWDO� VXSSO\� LV� DOVR� KLJKHU
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Fig.1 :  Power Supply Model
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Fig. 2 :  Power Supply Response To Load Current Switch-Off (No Limiting)

To achieve a realistic simulation, the most important parameter of
the Power Supply Model is the 2ms settling time of the actual unit,
which should be closely matched. The ripple during discharge is due
to the 30uH inductance between the two 270uF capacitors. It can be
damped by increasing R8 to 0.3 ohm, but this would lower the supply
efficiency. It is a passive loop resonance, not important for stability.
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Fig. 3 :  Simulation Setup With The Voltage Limiter At PP2
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Fig. 5 :  First 100us of Fig.4
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The limiter is triggered  when the Sense voltage crosses
the threshold (4.5V). The Sense line delay is due to the
RC-network from the Module to PP1.
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End of Limiting

The Power Supply regains control within 2ms.
After the initial overshoot, the limiter keeps the
Det.Module voltage at 4.5V (= limiter threshold).
The limiter current falls down to zero, following
the Vsupply - Vthreshold difference.

Fig. 4 :  Voltage Limiter At PP2
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Fig. 6 :  Voltage Limiter At PP3

When the limiter is moved to PP3, the current peaks to
3.8 A (more than double of the case at PP2). The limiter
threshold is the same (4.5V), but the discharge time of the
supply capacitors is shorter (due to lower cable resistance).
The limiting ends before 1ms. The peak current is within
the maximum rating of the BD676 power transistor.
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Fig. 7 :  First 100us of Fig.6
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The limiter current has more than doubled, but the
overshoot is still a tollerable 5.35V.
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Fig. 8 :  Limiter At PP3, Sense Line Capacitance Decreased From 1uF to 0.1uF
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Fig. 9 :  Limiter At PP3, With Load Current Cutoff Slope Extended to 70us

The actual Detector Module does not cut its current as a switch, but
with a 60-70us slope. If this is implemented in the simulation, the
Module voltage overshoot is reduced to about 5V.

Det.Module Voltage (Vmod,Vmodr), Overshoot = 5.00V

By reducing the sense-line filtering capacitance from 1uF to 100nF,
the sense voltage follows the Module voltage very closely, which
shortes the limiter activation delay and reduces the overshoot.
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Fig.10 :  Limiter At PP3, With The Operating Voltage Increased From 3.5 to 4.0V
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Fig. 11 :  Limiter At PP3, Operating Voltage 4.0V, Switch-off Current Slope Decreased

The Detector Module operating voltage has been increased to 4.0V.
The limiter threshold is 4.5V as before. The limiter current is increased
to a little under 5A peak, still within the capability of BD676.
The voltage overshoot is 5.56V, just above the 5.5V maximum rating.

When the current switch-off slope is as in the actual Module, the
overshoot is only 5.2V, dispite the higher operating voltage (4.0V).
The limiter current peak is lower than 5A.
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