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Table 1. Application of DT-PMOS technique in the proposed DP-DT-MPA.

Phase Margin(deg) Gain (dB) DT-PMOS
59 3413 Used
27 10/02 Not Used
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Figure 11. Using the effect of DT-PMOS technique in increasing the voltage gain of the proposed DP-DT-MPA.
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1 Common Mode Feedback
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Figure 16. Self-bias fully differential inverter-based amplifier [14].
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Table 2. Inverter-based specifications Inverter-based specifications

Parameters Value
GBW(MH2) 4/5
Phase Margin(degree) 90
DC Gain (dB) 39/68
Power Supply (V) 1
Load Capacitor (fF) 300
Static Power dissipation (UW) 1/15
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Figure 18. Fourth-order structure of the CIFF modulator at the system level.
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Figure 20. Root location of the proposed modulator.

Table 3. Coefficients of systematically designed delta-sigma modulator.

i 3 bi Ci
1 2/93 027 027
2 3/82 0 0/28
3 2139 0 0/33
4 227 0 0/096
5 - 1 -
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Figure 21. Parts of the proposed hearing aid modulator
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Figure 22. a) Block diagram of three branches of the clock signal applied to the AX modulator. b) non-overlapping clock generator circuit
[24].
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Table 4. Sampling and integrator capacitors of the proposed AX modulator in pf.

Csy Cs, Cs; Cs, cn L cl; cl, cf, cf, Cf, cf, Cfs

32 0/88 0/38 0/15 11/8 3 112 1/6 0/8 213 3 19 18
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[24]
Power _Consumption
FOMW = = SNDR -1.76 (34)
BW *2*2 6.02
FOM , =10*log( BW )+ DR (dB) (35)
Power

! Power Spectral Density (PSD)
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Figure 24. Layout of the proposed AX modulator.
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Figure 25. Power consumption of the proposed modulator.
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Table 5. Performance comparison of delta sigma modulators.

Ref. Thiswork [351  [34]  [33] [32 (3] [30] [20] [28] [27] [26] [25]
Tech (nm) 180 180 180 180 180 65 130 180 130 180 65 130
Vdd (V) 1 1 12 1/8 12 12 12 1/8 1 1/8 055 0/25
BW (kHz) 10 20 012 02 012 20 20 10 8 10 20 10
OSR 128 60 64 2048 2048 256 32 64 62/5 16 51/2 70
Fs [MHz] 2/56 2/4 0/03 0/13 0/82 102 1/28 1/28 1 0/32 2 1/4
SNDR (dB) 6412 7113 54/5 68/1 8113 100/8 72/5 84/4 87 74124 60/8 61
Power (UW) 9112 451 2125 146 3/9 550 165 155 230 36 43/4 715
'(:PCJ)/'\S/Ith) 3/4 3/76 12/96 176 1/03 0/15 12 0/6 0/8 0/4 12 0/4
& 75 axii=6
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