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Abstract—Bio-sensor  arrays for  multi-channel
recording have been developed recently and signal
processing platforms for those signals have beenusiied
actively. But it's thereal situation which these tehnologies
are generally developed and studied respectively.oSthe
interface design between recording array and signal
processing platform is also an important issue to ake
bio-sensor signal processing system. In this papemwe
proposed interface which has  unique protocols toontrol
sensor array and operate platform. There are two typs of
protocols in the interface. One is between sensorray and
MCU in platform and the other is between MCU and bard
for wireless communication. Basically, each protodohas
two kinds of modes (single, frame) and it can be tanded if
needed.
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1 Introduction

The human's concern about their health is
increasing as aging population increases and miedic
technology grows up rapidly. As a result, bio-segso
have been also studied actively and they have
developed bio-sensors for detecting bioelectrical
signals which couldn't be detected and analyzed ir
the past. And signal processing platform technology
to process complex signals from the precise
bio-sensors is also important. The signal proogssi
platform controls bio-sensor array, MCU with main
signal  processing algorithm and  wireless
communication. Bio-sensor array detects and send
bio-signals after receiving ‘sending-commend’ form
platform. And MCU in platform processes the signals

with signal  processing algorithm, and then sends
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processed signals to wireless communication board.
Because these technologies are generally developed
and studied respectively, the interface designnis a
important issue. In this paper, we proposed the
interface architecture in the digital platform to

control sensor array and functions of system.

2 System architectue

The proposed platform architecture is like
Figure 1. There are three parts to control eachiape
function in the platform. The function of Sensoragr
unit is detecting bio- signals and signal procegsin
platform is processing bio- signals from sensoayarr
unit, and wireless communication unit is sending
processed signals from platform to host. The liei¢ s
of wireless communication is located in platform to
send data and the right side of it is located igt lto
receive data.

iSensur array unit Signal processing platform
—_— —
[p—
Wireless communication
Protocol #1 Protocol #2

(Sensor to Platform)  (Platform to Wireless)

Fig. 1 Platform architecture with proposed protocols
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The protocol #1 is a rule between sensor array
unit and platform. The MCU in the platform controls
digital logic in the sensor array unit by protoedl.
And the protocol #2 is a rule between platform and
wireless _conjmunlc_:atlon. The MCU controls wireless B0 Sensorconiguaton RW 6 00 ?):rt‘as?;tceo::margggnregim
communication unit by protocol #2, too. g

Table.1 Configuration registers

Sensor configuration register

0x1 Sensor Address RW 6 0x00 Dat et confgrain

3 The proposed interface
Sensor cantrol register

0 Sensor_contrl RW 6 00 Soft reset & Enable control

All communications between units are executed

by UART and there are two protocols in the platform Sensor data register

0x3 Sensor data L RO 8 0x00

system. Sampled Lover data
3.1 Protocol #1 (Sensor to Platform 0 Senordstsl RO B gy Scnsordetaregister
= Sampled Upper data

As we can see TABLE 1, the digital logic in the
sensor array unit has five special registers tdarobn
sensor array. Above three registers with R/W are
controlled by MCU in the platform to initiate the
sensor array system and the others are data tgpes f . . . . i

o y sy ] P — size. R/W is operation status and start, paritp bits
transmission. In the concrete, Sensor_Config decide
- i are related to UART.
transfer mode and Sensor_Address decides the
address to select in single mode and Sensor_Contol
decides the start of transmission.

The following figure 2 shows the transfer packet
formats for protocol#1. ADS selects whether it's a
configuration header or data and B_ Counter istburs

DO ~ D7 (LSB first)
A

o 1 2 3 ia s is i7 is iy 10
Configuration Header format : Start | ADS RV B_Counter I— Parameter | Parity | Stop
DO ~ D7 (LSB first)
A
— —
0 1 2 3 ia is i 7 H H:) 10 H
Configuration Data format : I—Sbrt ADS RAW Parameter | Parity | Stop |
DO ~ D7 (LSB first)
A
0 1 2 3 a is is i7 is io 10
Sensor LowerData format : I—Shn Do) D] Address[0:5] | Parity | Stop
DO ~ D7 (LSB first)
A
0 1 ) is ia is is iz is i 10
Sensor UpperData format : Start D[2:9] | Parity | Stop

Fig. 2 Transfer packet format
Protocol #1 has two modes, single mode andfixed number is 64 because address register walth i
frame mode. Single mode is sending one sensor datsix.
which is selected by MCU. And frame mode is e Frame Mode
sending fixed numbers of sensor data. The maximum
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Transfer mode I

Configuration Header

I ADS : 1’b0 I R/W : 1°b1 I B_Counter : 2’h0 I Parameter : 4'h0 |

configuration : —{

Frame mode I

Configuration Data

I ADS : 1'b1 I R/W : 1°b1 I Parameter : 6’h0

Transfer start I Configuration Header I ADS : 1'b0 I R/W : 1°b1 I B_Counter : 2°’h0 I Parameter : 4h1 |
configuration :
T f tart
ranster sta I Configuration Data I ADS : 1'b1 I R/W : 1°b1 I Parameter : 6’h1 |
Sensor data transfer from slavetomaster— ~ ~ ~ —~ — —~ —~ —~ - - - - - T T T T T T T T ©— %
I Sensor Lower Data I D[1:0] I Address : 6’d0 |
Sensor data[0] _]
I Sensor Upper Data I D[9:2] |
P -
. o
b _ -
Sensor data[63] I Sensor Lower Data I D[1:0] I Address : 6'dé3 |
I Sensor Upper Data I D[9:2] |
Fig. 3 Frame mode configuration
<SingleMode

Transfer mode

Configuration Header

ADS : 1’b0 I RIW : 1°b1 I B_Counter : 2’h0 I Parameter : 4°’h0 I

configuration :

Single mode

Configuration Data

ADS : 1'b1 IRIW:I’b1 I

Parameter : 6’h1

Sensor array
address

Configuration Header

ADS : 1'b0 I R/W : 1°b1 I B_Counter : 2’h0 I Parameter : 4’h1 I

Address value ( N )

Configuration Data

ADS : 1'b1 IRIW:1’b1 I

Parameter : 6'dN

Transfer start

Configuration Header

ADS : 1°'b0 I RIW : 1°b1 I B_Counter : 2’h0 I Parameter : 4'h2 I

configuration :

Transfer start

" - —
configuration : |

Configuration Data

ADS : 1'b1 IRIW:1’b1 I

Parameter : 6’h1

Sensor data[N] |

Sensor Lower Data

D[1:0] I Address : 6'dN

Sensor Upper Data

D[9:2]

3.2 Protocol #2 (Platform toWir eless)

Fig. 4 Single mode configuration

MCU in platform sends original data from
sensor array unit and enhanced data through signal

processing algorithm to wireless communication.unit

The signal processing algorithm detects and carect
some defective data by three methods which consider
periodic  correlations.
According to original data conditions, MCU can
select at least one or more correlation methods to

temporal, spatial and

process the data. For example, the enhanced data it
calculated with temporal and spatial algorithms if

data has temporal and spatial correlations.

. Frame Mode

Fig. 5 Frame mode packet
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