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Design of a wearable EEG detection device based on ADS1299
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Abstract: A designing scheme of a portable electroencephalogram (EEG) detection device based on ADS1299 is introduced
in the study. The proposed device is designed with the integrated analog front-end chips of ADS1299 to collect EEG signals.
A low-power consumption module of Bluetooth 4.0 is used to achieve wireless data transmission. Moreover, a low-power
consumption ferromagnetic memory MCU is combined with a power management module to reduce power consumption
effectively. Finally, the waveform display and analysis of EEG signals are carried out by Matlab GUI. The test of intrinsic
parameter proved that the proposed device which has the characteristics of small size, low noise and low-power consumption
can achieve long-time and high-precision acquisition of EEG signals.
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Fig.1 Block diagram of portable electroencephalogram (EEG) detection device
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Fig.2 ADS1299-based EEG detection circuit

FLUEXT ADS1299 HA L HL . AVDD A T4IEH . 3 fic
P TR RE L Sk 12 5 3.7 VOB R b M 3%
POWER_EN ,AFE_ON #il OFF/START 3 >3t 1 5 {f%
B HL A0 MCU F28 il 8 AHE , A4 ol B oA
He i B PR T T, DT RIS A B4 T BE AR B 114 R YR L
HL, H 50 R G0 R P, O3l A R s o A R T
ARG iae S o bR (e 85 g e A I 15 A 1Y
M5 T RS 2R, Bt T ST e HL
%, T IE R 5 A R A I SRS O
— L35 I FE LR BQ24202 E4T Fe HL A L. G H R
AR 2 H IR S P O D L PR A ] 3 TR
2.3 {RIhFEIEUT

HLUR 2 R SRR 1B AT AT B 5 SR, % ik
B 1 F R T B AR RN MRS AR B B 1 5
R o RSB AR DIFEBE T 3 i e A AR
SR T RS B R B 1 ROk BRI D FE AR e
il £ DI RERE I IR, A RS T IER T
YRR, TOAT 55 B b FREALIRAS , T A R IR R 5
UIkE 3R A 2L he /) o AT IR MCU #%
il % 2 B 2 A R IR ) FE Bk R fE B AR RS
MSP430FR5739 & il #% , % A5 ¥ il 48 2 £ 5 1
ERGEIR , IR FHAE 5 PR AR D) R 2k H A7 fiff FRAM
FR AT RS . BLE 5 F 4.0 B R 3 T
LRINCR AR RS CC2541 AT &, XHFIE A 4.0 )
W, W UART #2 HEA T D Re BC &, 38 2o i R A

PG 55 B LR P 42 ) ] 4 7 T B A5 D BE R B A
DIARERE S B BT RS , I8 B R AR B &5 T AE
TR SETRE TR H Y

i 48 X R RGN ) R o o I ) R K A i
MCU #% il #% MSP430FR5739 F F #L 2 #5230, (K] 4
Ry i HL A S A IR R Py R I s B DL,
TP X R ge B Bh L Ah 3 BT FF 9 GPIO i H
UART . SPIZ H FFA7 40 4f Ak 152 8, 152 85 i P 5040 A%
X IR TR AR A . WD IRk 8 UG IR AL
55 ADS1299 J& 75 T/EIEH , ID 1E M J5 X} ADS1299 i
TR BRI B, A 35 ADS1299 (1) P4 %R Ll E 25 77 2% Al
A i 8 A5 5 A b 50 U WU B 4 SRy v L &
TR TR 1% S B R AE 48 2 s v ™ A= 5E 2of SPT 3%
S 132 M 8 38 T Mg RS 5 3E ok R R B R R
RS e R 5 AR B E AT T 4R B0 A% i R 1% 45 PC iy
Matlab GUI #F1 730 .

4 ZERFNMIK

AT DL E R T S T T 45 BT
% ) 4 AR R 5 IS 5 AN 1] 5 BT 7, A AR AR AL
HIT 0 - ADS1299 i F SR 4 H % IR DI FE 2K L A7 6
MCU # 1l #% . FL 54 B AL %  BLE 1 1 4.0 S A
AL MiniSim330 , 5 2 52 B[l L % B PCB A 223 1l



RN B UART#]
LLEgla ffem
- i SPIMIL: L
) B
GPIOW) i 0 g
A DRDY
Sockets iy ADS1299
R it ki kAW
| N
DRDY e
e b A 4 Il b
L | [ |

El4 BEBANEE S FERFRIZE

Fig.4 Flow chart of microcontroller program of EEG detection device
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Fig.3 Schematic diagram of power management circuit
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