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INTRODUCTION

-

The data acquisition systeimdesigned on embedded PC104 platf@mgle Board Computer (SBC) wittunning Windows XP Embedded operating systerhis is a multi channel systemhich consists of 12 Bit, 10
MSP<S Analoc to Digital Converter with on boarc FIFO memorn for eacl channe. The digital contro anc PC104 bus interface logic are implemente using Very High Speer Hardwart« Descriptior Languag (VHDL)
on Complex Programmable Logic Device (CPLD).
The systemhas provision of software, manual as well as isolated remote trigger optionClidrd Serve based application is developed using National Instrument CVI for renmigntious and single shot data
acquisitior for basic plasmi physic: experiment. The softwar¢ applicatior has feature of remote setting: of samplin¢ rate selectiol of operatiol mode date analysi: usinc plot anc zoon feature. The embedde
hardware platforntan be configured to be used in different way according to the physics mg@anequiremer by different top level software architecture. The systenested for different physics experiments. The)
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Software Architecture

/

for data exchange.

and client applications.
The Callbacl functions
receiving notification

Server

[ RegisterTCPServerEx ]

»

» The client server architecture i1s the most suitabl
this type of application as it require: minimun
Installations at client side and uses local area netwe

The software developmer is done In Nationa

Instrument’s LabWindows/CVI, which is ANSI C
based development environment on windows platform
which also provides good support for graphical us
Interface (GUI) developmer.
The LabWindows/CVI TCP Support Library provide;
easy-to-use callback functions to create TCP seryef

provide the mechanisr for
connection
connection termination, and data availability.
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Client

[ConnectToTCPServerEx}
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[ UnregisterTCPServerEx ]
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TCP Client Callback h

TCP_DATAREADY
ClientTCP Read

TCP_DISCONNECT:

/*server disconnected*/
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ClientTCPWrite
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DisconnectFromTCPServer

LabWindows/CVI TCP Support functions
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Transmit:

Start Aguisition
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Receive;

Mode Selection

Clock Selechon

-- Mew connection from 192.168.201.73 -
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Server Name:
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GUI of Server Application
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\_ detailed hardware and software design, development and testing resultcasseédsin the paper. )
System Diagram Block Diagram Basic Hardware Features
4 N ( N (. | . | o )
T Ethena )<—>T ( nn - _ N, . A » Embedded hardware platform with on board analog, digital, processing and comionnulatks.
I " e . > Consists five channels of high speed pipeline ADC channels with precisinmestation amplifie
on DeSk10p Machine N g . and high speed ADC driver.
IR rea N S J g > Precision Instrumentation Amplifier AD524 with 25MHz GBP.
o AN NG r | » 160 MHz, Rail to Rail Amplifier AD8041 as a ADC Driver.
[ . Optica J‘_ » Single ended and differential input signal opt
Ha » 12 Bit, 10 MSPS pipeline ADC AD9220AR.
( E“}emet ) — » On board 64 KB FIFO (First In First Out) memory for each channel
N ECLOZ Bus lnterface » System timing, control logic and PC104 bus interface are implemented in CsrhdpVHDL
e ework » CPLD interfaced with on board single board computer (SBC) by PC104 bus.
- Interface » Two mode of operations (1) Single Shot (2) Continuous
Mixed Signal . T ——— » SBC runs on Windows XP Embedded operating system installed on CF (Compacté&itdshith
Acquisition Hardware _ CHS & PCM3353Fp ..
. o : : ; Ethernet and USB Connectivi
Acguisition System on P Elatronics > Embedded Data Acquisition System on PC104 > External optically isolated trigger and clock option.
~ / N~ o » Designed and assembled in industry standard 6U, 16T enclosure.
\_ Basic System Block Diagram J L Block Diagram of Embedded DAQ System (5 Channels) J U )
[ ] / \
VHDL Program Logic
/ - . . \ Process (clk2) eI (e, ) Process (p306r_a) Process (p301w) Process (ffa)
All embedded control logic of hardware is implemer _
in CPLD using VHDL. The main implemented e i N e
components are as mentioned below v Y
» PC104 address and data decoder. end process court = count+ 1 —— —— '
> ADC clock logic and FIFO write and read log encha <= 1 s 0 N
» Clock divider and sampling rate selection logic. —— : v
> Mode selection and flag status monitoring logic. —T— o proeees D ’ pp—
\ j count := “00000” ; N = Channel Read Logic l
clock <= not clock ; If ( ffa ='0’) then S end process
K—For clock divider --To start and stop the ADC clock in\ Y >| SnTproress
process(clk2) trigger mode SIS IO _ Flag Monitor and Read Logic
variable count : std_logic_vector (6 downto @yocess(trigger,ffa) Clock Divider Logic star_wr_tr <='1'; Reset Logic
:="0000000" begir ,
begin if (trigger 'event and trigger = '0")then end process
if(clk2' t and clk2 = "1"th if(tri t ='0"th :
| (gounf\f r:;oirr]]t f 1; Jhen | (élt%?tir\,—v?_ci[r <= 2) = \_ Auto Mode Write Logic VHDL Program Logic Flow Charts y
if count = count_var then end if;
count := "0000000" end if;
clock <= not clock if (ffa = '0")ther Software Development
end_ If; st_art_wr_tr <="'1" 4 N\
er‘fg‘; r'gcess; 223 g;ocess; The software development is divided in main two parts server application@mchpplication. The custom protocol is dined using the data packets,
VHDL Code ) which are exchanged between server and client application to establmbetration, control and status monitoring of thbedded hardware.
\ (] [ ]
PC104 Add d di Server Application Client Application
ress decoding » The Server application runs on tleenbedde > The client application runs on any networked computer and it remotely contlsrhbedded
4 ) hardware platformand it mainly controls the date acquisitior systen.
PC104 Address Decoding hardware parameters of the module. » It supports plotting of all channels and some basic data analysis utllkeEegoom, restore and
0x306,0x308,0x30A, | 16 bit read cycle for each channel data » Server application generates theontro plotting fromfiles.
0x30C, Ox30E read out (Read) commands and reads the status the » The selected data acquisition parameters are embedded in the data pditkeis starting string
Ox301 FIFO Reset (write hardwari througl PC104 bus. numbe ‘97’ followed by the dat: paramete which are sen to serve applicatior.
0x302 FIFO Clock Enable (write) » The connections details and tteommand » After completion of the data acquisition, the client application receiliesdata of each channel
0x303 Trigger Status (Read) received from the client applicatior are which is stored in the file based database for particular defined shot number.
0x304 Trigger Mode (write) displayed in the text boxes in theerve » The TCP connection details, the proper file reception and the acquired dateane it GUI.
Ox30¢ Clock variable (write applicatior GUI. r |
0x309 Half Flag Status (Read) e mmmm‘
\__ J ¥4 DAQ Server C"‘%ﬂ w _
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GUI of Client Application
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