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Abstract

Data acquisition and control system consists of analog to digital converter (ADC), digital to analog converter (DAC), timer, counter, pulse generator,
digital input / output (DIO) depending upon requirement. All the system components must communicate with personal computer (PC) for data and
control signal transmission via one of the communication protocol like Serial, Paralel, USB, GPIB. Serial communication is advantageous over other
protocol due to several reasons, like long distance data transmission, less number of physical connection, ease of implementation etc. The developed
Serial Multiplexed based Data Acquisition and Control System (SMDAC), which can control different modules like ADC, DAC, DIO, Timer card using
single serial port. A LabVIEW based program is developed for the individual communication of each module.

\ f " i . " e S o P : — J— ) ‘ ; ID ffie-|  Application
| Delayed | apc Digital S I RS232 L et s e
' Pulse 110 | ' : P Controller
~ Generator '
| e Input | o .
R Ext. Trig 1 Ext. Trig —— l & RX |l€— 2
(A | = N & & |
. -~ B g ! other :
, L - e B?; Tlgg. ‘Boara : o
il g )
L]
System Block Analog
“ . input ADCOBOA Digital Digital
oy S ——— i Diagram Clock —- Input Output
St?[l;on DATA SCEOC
System Assembly of SMDACS (st ) <> JL T l ! pﬁ
P . g Microcontroller Microcontroller
{3 Serial mux2.vi l = | E I&J T PO P2 R/W TX RX ™X RX
File Edit View Project Operate Tools Window Help NOP
» (@@ o2 I | V| 1 v |
- Read Station ID RX TX Station RX TX
Visa resource name | Ser13] Mux DAQ and Control System i o - i
kcomt - | J
Block Diagram of Block Diagram of
DELAYED PULSE DIGITAL I/0 ADC DAC Comprare S
GRNERATOR Station 1D with ADC Digital-1/0
SELECT STATION SELECT STATION SELECT STATION SE_L'ECT STATION Module ID No DAG
o i | £ e «{ outer Lol ADSSS 16| —+| Diver |0t
SECECT | FILE PATH — DATA_SC . Puke
i%lls %ﬁﬂm %“ 18 G\ADC\datafile30 Oct ) R Tt vieo [T LLEMVEr TG
CH2 _, ]ﬁ %cgnm . t T;o controller . Rxs "
IN PUT 1 bl s | Readl Wfite IcCrocon roTer e T era
o m Acquired NO. il : Process command T I RF P32 fa— T8
TRIG e TRIG S“;‘g‘” Fg;riglx (| Staton
SELECT H OW_Die_‘gram of Block Diagram of Block Diagram of
ALt 8 oy, Application card DAC Delayed Pulse Generator
ALL ALL = ]
Microcontroller EREES LALEN R LY LR LN REREY LEELE RERLY LAY LEAES LEELY
AT89C52 ; | : I : ' i
| fj»[ .................... ........ :
h || [Ext. Trigin L snmian samsa: S IR i
Main Application Instance| « m ) [ H
GUI Control Panel for SMDACS crn P
Stepsof LabVIEW GUI -
1.Configure serial port by VISA resource name. B T nEE(@ [ T TR PR SR TR PP R .
2.5elect Station ID (logical address) and other related parameters which I ]
are to be passed to the different application modules. I %:’gﬁ §§:‘§ E
3. Activate required Station ID for passing the parameters (All or specific — E—
station). Timing diagram for TTL Delayed Pulse Generator module (CH-1 External
4. Select appropriate command (Write or Read). Trigger Pulse, CH-2 output pulse of channel-1 and CH-3 output pulse of
5. The program can stop forcefully by Stop command. channel-2)
CONCLUSION
The developed SMDACS is stand alone and useful for small experiment. The system can be used for acquiring slower sampling data for longer duration
using digitizer module. The system can be used to generate different timing pulses using TTL delay generator to synchronize with other system. Digital
| /O module can used to generate digital pattern or to acquire system status. The signals generated using digital to analog converter is used for analog
pattern generation and to control programmable high voltage power supply.
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