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(A switch-matrix semidigital FIR reconstruction filter for a
high-resolution delta-sigma D/A converter)
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Abstract

An area efficient, low power switch-matrix semidigital FIR reconstruction filter for delta-sigma D/A converter is
proposed. Filter coefficients are quantized to 7-bit and 7 current sources that correspond to each coefficient bit are used.
The proposed semidigital FIR reconstruction filter is designed in a 0.25 im CMOS process and incorporates 1.5 mm2 of
active area and a power consumption is 3.8 mW at 25 V supply. The number of switching transistors is 1419 at 205 filter
order. Simulation results show that the filter output has a dynamic range of 104 dB and 84 dB attenuation of out—of-band

quantization noise.
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Delta—sigma DAC with (a) analog reconstruction
fiter and (b) semidigital FIR reconstruction filter.
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Fig. 3. Proposed switch-matrix topology.
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Table 1. Number of switching transistors comparisons
between proposed structure and current steering
structure.
Number of switching Current Switch-matrix
transistors steering™ (B =)
Per tap Mx 2 Mx 2
Total filter Mx2xN Mx2xN
64th, 4-bit
o E 2048 512
coefficient
205th, 7-hit
.. 52480 2870
coefficient
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Fig. 4. Total structure of switch-matrix semidigital FIR

reconstruction filter.
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Fig. 5 Chip layout of proposed reconstruction
filter.
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Table 2. Performance summary for different topologies.

Current-mod| Current |Switch-matrix
e steering™ (B =%
1.2 um 0.25 um 0.25 um
Process
CMOS CMOS CMOS
Supply 50V 25V 25V
Filter order 128 64 206
Sampling
7.76 MHz 15 MHz 12.288 MHz
frequency
Power 59 mW= 5 mWeex 3.8 mWskx
Area 1.98 mm® 2.09 mm’ 15 mm®
Switch
. 256 2048 1419
Transistor
Current source 128 1 7
Dynamic Range 9 dB 78 dB 104 dB
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