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Abstract

Focus on the brain EEG (electroencephalograph) transducer network short range transmitting
and wearable application, the design gives an integrated wireless controlling system which is
composed by analog circuit (eight-channel EEG low-noise amplifier and intermediate speed
SAR-ADC), wireless channel coding EEG-DSP accelerator, low-power and robust radio frequency
chip. At the ISM-2.4 GHz frequency band, the radio frequency chip uses the radio frequency di-
rect-up-conversion architecture, with FSK/OOK data modulation method. The design has opti-
mized the frequency synthesizer based on PLL, the PA’s outputting power (4 - 5 dBm), PAE
(power added efficiency: 25%), S-Parameters have been optimized too. The pipeline EEG-DSP is
responsible for the whole system’s controlling, data storage, reduced wireless channel coding
and bit-stream outputting. The design uses the Cadence Co’s SpectreRF, Synopsys Co.’s serial
logic-design tools, Caliber Co.’s tool to complete the function verify/physical layout signoff. These
chips have been manufactured by the SmicRF180 nm analog/digital mixed technology, and the
back’s chips test results show that the EEG-DSP and RF chip’s critical parameters satisfy the ex-
pected proposed requirements.
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Figure 1. Micro EEG signal high resolution detection, analog/digital conversion and wireless
radio transmitter chip system
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Figure 2. EEG-DSP controlling circuit, 4-stage pipeline structure
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Figure 3. Brain neural reduced wireless network architecture
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Figure 4. Radio frequency directed up-conversion structure based on OOK/FSK modulation me-

chanism
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Figure 5. PLL’s PFD, LPF, VCO and CP circuit
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Figure 6. PA-E circuit’s architecture
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Figure 7. Circuit layout photograph of radio PLL-FS and PA-E circuits
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Table 1. Key parameters of PA-E and PLL-FS circuits
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s21 S22 ke 9.8 mA
S Z4j(dB)
25 -16 A (mm?) 0.9%0.7
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Table 2. Key parameters comparison in this paper V.S. related papers’
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