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Low Delay and Low Power Consumption High-level Shift
Circuit with Logic Correction
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Abstract: A novel low delay and low power consumption low-to-high level shift circuit with a logic correction
function is proposed, which uses a low delay level shift circuit and a low power consumption level shift circuit to work in
parallel. After the logic is corrected, the low level between 1 V and 1.5 V is converted to a high level of 5 V, so this circuit
can be widely applied in GaN driver circuits. Based on the 0.5 pm BCD process, 1.5 V power supply low voltage and 5 V
power supply high voltage, the circuit is verified at 5 MHz. Results show that although the layout area of this circuit

increases as a whole, the rise and fall delays are reduced to 2.3 ns and 1.8 ns, respectively, with a total power consumption

current of only 11 pA.
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Tab. 1 Correct number of level shifts for 1 000 level shifts in Monte Carlo simulation at three temperatures
AR E A RIIAE RS AL F % g i e PR A 45
-40 C. 120V 27 €. 135V 125 €. 150V -40 C. 120V 27 €. 135V 125 €. 150V
1 000 1 000 1 000 677 783 880
1 000 1 000 1 000 913 942 961
1 000 1 000 1 000 782 865 940
F2 FAXGHMXHMAEREFEBABEEIL
Tab. 2 Comparison of the high-level shift circuit in this paper with those in other references
SCERLAE TZ/um  vDDH/V  HIAHLE/V IVDDH/pA LFHIERY/ ns  FEEIERT/ ns  BRETHA/um?
CHR[16] 0.800 300.0 5.00 178 12 700.0 4740.0 133 653.00
JCHRLTT 0.350 3.0 0.40 0.02/10 kHz — — 1 880.00
JCHR18] 0350 10.0 5.00 24.8 12.7 228
SCHR[I9]  0.065 1.2 0.10 0.124 8/1 MHz 7.5 7.5 7.45
JCHR200 0.180 1.8 033 0.000 183 29.0 29.0 229.50
ES@ 0.500 5.0 1.50 11.0 23 1.8 2 800.00
A2 0.500 5.0 1.20 9.8 6.0 5.1 2 800.00
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