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Current Sensing Circuit of MOSFET Switch for Boost Converter
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Abstract: In this paper, a high voltage current sensing circuit for boost converter is designed and
verified by Cadence SPECTRE simulations. The current mirror pair, power and sensing metal-oxide
semiconductor field effect transistors (MOSFETSs) with size ratio of K, is used in our on-chip current
sensing circuit. Very low drain voltages of the current mirror pair should be matched to give accurate
current sensing, so a folded-cascode opamp with a PMOS input pair is used in our design. A high
voltage high side lateral-diffused MOS transistor (LDMOST) switch is used between the current sensing
circuit and power MOSFET to protect the current sensing circuit from the high output voltage.
Simulation results using 0.35 pym BCD process show that current sensing is accurate and the pulse

frequency modulation (PFM) boost converter using the proposed current sensing circuit satisfies with the

specifications.
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Fig. 1. Proposed current-sensing circuit using LDMOST (a)
on period, (b) off period.
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Fig. 2. LED driver IC for BLU.
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Fig. 3. The drain currents of M;, My and the Vps of Ms.
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Fig. 5. The output voltage and output current of LED
driver IC.
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Table 1. Summary of performance of LED driver IC.

Technology 0.35 ym BCDMOS
Supply voltage 5V
Output current 50 mA
Output voltage 40 V

Inductor current limit 1A
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