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Low Power Consumption CMOS Digital Matched Filter

——An Application Example of the Plastic Hard Macro™ Technology

KivyosH1 KITAMURA, 1t KAZUO TAKI, 1t TOSHIRO OGATA't
and YUTAKA MURATAt0

A low power consumption Digital Matched Filter (DMF) was designed in 1.8 [V] operation
0.18 pum CMOS technology. An 8-bit input 256-tap DMF showed 0.38 [mW/MHz] low power
characteristics, that just fitted a portable phone use. Special features are the PN code shifting
architecture, an application of the Plastic Hard Macro™ IP, that is low energy-delay prod-
ucts arithmetic IPs, and clock handling optimizations. The maximum operation frequency
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was just below 200 MHz. A high layout density, 91k [gates/mm?] was also attained.
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Fig.1 Data shifting DMF architecture.
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Fig.2 Code shifting DMF architecture.
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(a) A part of Wallace tree, (b) Schematic diagram
of full adder.
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Table 1 LPDMF specifications.
LPDMF128 LPDMF256
Taps 128 256
Input DATA bits 8 bit
Process Technology 0.18 [pm]
Operation Voltage 1.8[V]
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Fig.4 LPDMF128 layout.
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Table 2 Evaluation results of LPDMF128.

Core area Power (ratio) Delay No.of Trs | Wire length | Gate density

[mm?] (ratio) | [mW@40MHz] | [nS] typ. [pm)] gates/mm?
DMF128D-Syn | 0.402 (1.00) 22.15 (1.00) — — 320648 —
DMF128D-A 0.285 (0.71) 15.62 (0.71) — — 399846 —
DMF128C-A 0.300 (0.75) 9.19 (0.41) 4.47 85462 — 71k
LPDMF128 0.300 (0.75) 7.48 (0.34) 4.47 085000 415959 71k
LPDMF12SL 0.233 (0.58) 5.0 (0.23) — 84860 — 91k

(estimated)
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Table 3 Evaluation results of LPDMF256.

Core area Power (ratio) Delay
[mm?] (ratio) | [mW@40 MHz] | [nS] typ.
DMF256D-Syn | 0.804 (1.00) | 46.91 (1.00) -
DMF256D-A | 0.560 (0.70) | 33.45 (0.71) -
LPDMF256 0.602 (0.74) | 15.26 (0.33) 5.01
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