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Research Title LC Automatic Fraction Collector

Name Mr.Sathaya Bunratchoo Miss.Songsuda Promtong
Mr.Utai Thaicharean Mr.Kongkiat Rakwong
and Mr.Humdan Maseng

Organization Scientific Equipment Center, Prince of Songkla University

Abstract

This research was to design and to fabricate the automatic faction collector from LC
(Liguid Chromatograph). The tray collector was developed to certain maximum of 12 vial (20 ml
of each) by using the microcontroller (PIC18F252) connected to the computer via RS-232 port
and it was developed the user’s program to control the operating and setting of collection values
on Graphic User Interface (GUI). It was very convenient to use.

The result of the operation testing of automatic fraction collector found that it could be
collect precisely of fraction and automatic interval collection to add amount of sample and it

could be saved the chromatogram for retraining.

Keyword : Fraction Collector, Data logger, HPLC
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M3Aanallsunsy SEC fraction collector v1.0b
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1. sudiananlonnousgl ﬁl?ﬂ: Frac.m naanIniuzlsInguria1e  X-Frac

Setup Wizard 90 sznoud v-1

i@ X-Frac

Welcome to the X-Frac Setup Wizard

The installer will guide you through the steps required to install <-Frac on your computer.

Click "Mext" to continue.

WARNIMG: This computer program is protected by copyright law and international treaties.
Unauthorized duplication or distribution of this program, or any portion of it, may result in severe
civil or criminal penalties, and will be prosecuted to the maximum extent possible under the law.

Cancel Previous

mwsznoun U-1 WA X-Frac Setup Wizard

" ¥ " [
Mruadurdaideamsannallsunsy  aammdsznoun 12 FAuSuAUE

¥
s

Avualiandah C:\Program Files\X-Frac\
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& X-Frac

Select Installation Folder

The installer will install X-Frac in the following folder.

To install in this folder, click "Mext". To install to a different new or existing folder, enter one
below or click "Browse".

Yau can install the software on the following drives:

Folder: C:\Program Files'<-Frach | Browse. .

| Volume ool
= Ty -
(= o} L

[ Cancel J[ Previous ]L’ gekt

MWY52NoUN V-2 N84 Select Installation Folder

' ¥ o
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13 X-Frac

Confirm Installation

The installer is ready to install X-Frac on your computer

Click "Next' to start the installation.

r Cancel ] [ Previous J b Nest |

NNU5ENOUN V-3 11119119 Confirm Installation
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1% X-Frac

Installing X-Frac

¥-Frac is being installed.

(WENRNNNRNNRNRRREARN

AN52noUN -4 WA Installing X-Frac

4 a 3 a -: 1 . ar
5. emsanaallsunsuasaduazilsinguiiaig Installation Complete #4052 N0

' o [ ¥ ¥
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& X-Frac

Installation Complete

KFrac has been sucessfully installed.

Click "Close" to exit.

AMMsznoui ¥-5 HEe Installation Complete
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fl. Datasheet

MICROCHIP PIC18FXX2

28/40-pin High Performance, Enhanced FILASH
Microcontrollers with 10-Bit A/D

High Performance RISC CPU:

+ C compiler optimized architecturefinstruction set
- Source code compatible with the PEC16 and
PIC17 instruction sets
» Linear program memary addressing to 32 Kbytes
+ Lwnear data memory addressing to 1.5 Kbytes

Peripheral Features (Continued):

+ Addressable USART module:
- Supports RS-485 and R5-232
+ Parallel Slave Port (PSP) module

Analog Features:

+ Upto 10 MiPs operation:
- DC - 40 MHz osc /clock input
- 4 MHz - 10 MHz osc /clock input with PLL active
« 16-bit wide instructions, 8-bit wide data path
» Priority levels for interrupts
+ 8 x 8 Single Cycie Hardware Multiplier

Peripheral Features:

.

High current sink/source 25 mA/25 mA
Three external interrupt pins
Timer0 moduie: 8-bit/16-bit timer/counter with
8-bit programmable prescaler
Timer1 modute: 16-bit timer/counter
« Timer2 moduie: B-bit timer/counter with 8-hit
period register (time-base for PWM)
« Timer3 module: 16-bit timer/counter
+ Secondary oscillator clock option - Timer1/Timerd
= Two Capture/Compare/PWM (CCP) modules.
CCP pins that can be configured as:
- Capture input: capture is 16-bit.
max. resolution £.25 ns {TCy/16)
- Compare is 18-bil, max. resolution $00 ns (Tcy)
- PWM output: PWM resalution is 1- to 10-bit,
max. PWM freq. @. B-bit resolution = 156 kHz
10-bit resolution = 39 kHz
» Master Synchronous Serial Port (MSSP) modute,
Two modes of operation:
- 3-wire SPI™ (supports alt 4 SPi modes)
- IPC™ Master and Slave mode

On-Chip Program + Compatible 10-bit Analog-to-Digital Converter
Memory On-Chip| Data maodute (A/D) with:
Device RAM |EEPROM B, i
FLASH | # Single Word | (bytes) | (bytes) Fastsamplingrate o
{bytes) | Instructions - C‘onvelrsmn avaitable during SLEE
PiCIBr242] 16K B9 768 | 25 'F,L'neamy i: lleb Voltage Detection (PLYD
.
PICIBF252| 32K 16364 1536 | 256 rggramma_ e Low Vo ige Veiec '°”D(t n')
PICIaFAa2| 16K 5793 Te8 36 - Supports interrupt on-Low Voitage Detection
+ Programmable Brown-out Reset (BOR)
PHC18F452( 32K 16384 1536 256

Special Microcontroller Features:

+ 100,000 erase/write cycle Enhanced FLASH
program memory typical

+ 1,000,000 erase/write cycle Data EEPROM
memory

« FLASH/Data EEFROM Retention: > 40 years

Seif-reprogrammabile under software control

* Power-on Reset (FOR), Power-up Timer {PWRT}

and Oscillator Start-up Timer {OST)

Watchdog Timer (WDT} with its own On-Chip RC

Osciliator for reliable operation

+ Programmabie code protection

+ Power saving SLEEP mode

« Selectable psciilator options including:

- 4X Phase Lock Loop (of primary oscillator)

- Secondary Oscillator {32 kHz) clock input

Single supply 5¥ In-Circuit Serial Programming ™

{ICSP™) via two pins

s in-Circuit Debug (ICD) via two pins

CMOS Technology:

+ Low power, high speed FLASH/EEPROM
technology
Fully static design
+ Wide operating voltage range (2.0V ta 5.5V)
Industrial and Extended temperature ranges
« Low power consumption:

- < 1.6 mA typical @ 5V, 4 MHz

- 25 pAtypical @ 3V, 32 kHz

- = .2 pA typical standby current

.

amlsznevd a-1 aumnid TnosawveslyTasaouInsames PICISF252
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DIP, SOIC
MORver — o 1 N 28] =—= RB7/PGD
RADIAND =[] 2 27[] = RB6/IPGC
RAUANT —= [ 3 26[ ] < RBS/PGM
RAZIANVREF- =[] 4 25[] =—— RB4
RAFANIVREF+ =—=0] & o o 240 = RBWCCP2*
Rumockl - 6 & 9 2300 <= RrBUNT2
RAS/ANA/SSLVDIN =—=[] 7 % W 22} == RB1/INTY
vis—=[]18 « £ 210+~ RBUNTD
osciclkl— o & O 200 <—voo
OSCUCLKORAS =——[J10 Q. qa 19[ | =—Vss
RCOT10SOITICK) =—= 11 18[] =+ RCT/RX/DT
RCHT10SHCCP2® <+—[]12 17 = RCHTXICK
RC2HCCP1 = []13 16 :] -— RCHISDO
RCISCK/SCL =—=[]14 15[] =— RCA/SDUSDA
AMUTZNI U A-2 @690 SOIC
Features PIC18F242 PIC18F252 PIC18F442 PIC18F452
Operating Frequency DC-40MHz DC - 40 MHz DC - 40 MHz DC - 40 Mz
Program Memory (Bytes) 16K 32K 16K 2K
Program Memory (Instructions} 8192 16384 8192 16384
Data Memaory (Bytes) 764 1536 768 1636
Data EEPROM Memory (Bytes) 256 256 256 256
interrupt Sources 17 17 18 18
11O Ports Ports A, B, C Ports A, B, C Ports A B,C, D, E |Ports A,B,C D.E
Timers 4 4 4 4
Capture/Compare/PWM Moduies 2 2 2 2
MSSP, MSSP, MSSF, MSSP,
Serial Communications Addressable Addressable Addressabie Addressable
USART USART USART USART
Paraltel Communications —_ —_ PSP PSP

10-bit Analog-to-Digital Module § input channels

£ input channeis

8 input channels

8§ input channels

POR, BCR, POR, BOR, POR, BOR, POR, BOR,
RESET Instruction, | RESET Instruction, | RESET Instruction, | RESET Instruction,
RESETS (and Delays) Stack Full, Stack Fuli, Stack Full, Stack Full,
Stack Underflow Stack Underflow Stack Underflow | Stack Underflow
(PWRT, O5T) (PWRT, OST) (PWRT, OST) (PWRT, OST)
Programmable | ow Voltage Yes Yes Yes Yes
Detect
Programmable Brown-out Reset Yes Yes Yes Yes
Instruction Set 75 Instructions 75 Instructions 75 Instructions 75 Instructions
. ) 40-pin DIP 40-pin DIP
Packages 2283-"):1“8%:30 2?38_%"8%; 44-pin PLCC 44-pin PLCC
-pi P 44-pin TQFP 44-pin TQFP

mwilsznouh A-3 mauamnaauAReu weioun Tuasznadeniu
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] Data Bus<8> o
I ™ 7 II r
Ny [
» Table Pointer Date Latch I PORTA
e ) 8 Data RAR [
|
\II, Address Laich ]
Facreas Lateh .21 | [PeratulreLaTv] W 4™ : "
Program Memory k¥ AdNess<iTs
fup 5 2 Mibyles} - v 7| |
Dot Lot rogram Countet 4 1 4
i 85R| |[rsrn I
L |
| r||FSR2 12
I_ I
16 I (T |
oy |
IIFB | Porte
i ROM Latch |
IstrI.lc'tIon ' I .
. n:
[ Register —I—!
7
Instruction |
Decode & [ -
Controd
OSC2/ICLKO
OSCYCLKI I I I I' I'
P Power-up
e Timer
J _ Timin el | Oscillator
11680 Generafion [T Start-up Timer|
< T Power-on
k! Reset
|| Watchdog
AXPLL o= alehdk
Precision Brown-out ]
e .|| Reset
eterence Low Violtage
MCU?E Programiming 7]
VoD, Vs In-Cartuit | -
’ g Debugger |
Lo
N T Ty M|
|
: Timer() Timer1 Timer2 Timer3 —  AD Converter
o E T )
l | It I 1t |
- I I ) 1
| Master Addressable
e ccp2 Synchronous USART Data EEPROM
| Seriai Port
L e o e e e e i — ————— —— — —— —_— — —_— — — —_— —_— —
Note 1. Optional muitipiexing of CCP2 input/output with RB3 is enabled by selection of configuration bit.

RAGIAND
RAHAN
RAZIANIAREF-
RAVANIVREF+
RAATOCKE
RASANASSLVDIN
RAG

RBOANTE
RBHINT1
RB2/INT2
RBYCCP2Y
RB4
RBSIPGM
RBEPCG
RB7/PGD

RONT1OSOTICK]
RCiT10sIIcCP2
RCHCCPY
RCHSCRISCL
RCA/SDUSDA
RCSSD0
RCBITX/CK
RCTRX/DT

2 The high cider bits of the Direct Address for the RAM are from the BSR register {excep! for the MOVFF instruction).

3 Many of the genaral purpose V0 pins are muliplexed with one or more peripheral module functions. The mulfiplexing cormbitations
are device dependent.
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MCP3550/1/3

Low-Power, Single-Channel 22-Bit Delta-Sigma ADCs

Features

+ 22-bit ADC in Small 8-pin MSOP Package with
Automatic Intemal Offset and Gain Calibration

¢ Low-Output Noise of 2.5 pVryg with Effective

Resolution of 21.9 bits (MCP3550/1)

e 3 pV Typical Ofiset Error

¢ 2 ppm Typical Full-Scale Error
¢ & ppm Maximum INL Error
» Total Unadjusted Error Less Than 10 ppm

« No Digital Filter Setifing Time, Single-Command

Conversions through 3-wire SPI Interface

+ Uitra-Low Conversion Current (MCP3550/1)

- 100 pA typical (Vpp = 2.7V)
- 120 pA typical (Vpp = 5.0V)

+ Differential Inpwut with Vg to Vpp Common Mode

Range

* 2.7V to 5.5V Single-Supply Operation
+ Extended Temperature Range:

- -40°C to +125°C

Applications
* Weigh Scales

» Direct Temperature Measurement

* B-digit DVYMs
* Instrumentation
+ Data Acqulsition

« Strain Gauge Measurement

Block Diagram

Vss Voo

et

Senal Interface

Vger
r———%
Vit I rd-Order
N+ O > DS ADC
Modulator
| w/ Internal
Vin- D—Ib Calibratian
I — I
Internal
l Qasciliator
|

Description

The Microchip Technology Inc. MCP3550/1/3 devices
are 2.7V to 5.5V low-power, 22-bit Delta-Sigma Ana-
log-to-Digital Converters (ADCs). The devicas offer
output noise as low as 2.5 pVpyg with a total
unadjusted error of 10 ppm. The family exhibits 6 ppm
Integral Non-Linearity (INL) error, 3 pV oftset error and
less than 2 ppm full-scale error. The MCP3550/1/3
devices provide high accuracy and low noise
petformance for  applications where  sensor
measurements (such as pressure, temperature and
humidity) are performed. With the internal oscillator
and high oversampling rate, minimal external
components are required for high-accuracy
applications.

This product line has fully differential analog inputs,
making it compatible with a wide variety of sensor,
industriat control or process control applications.

The MCP3550/1/3 devices opserate from -40°C to
+125°C and are available in the space-saving 8-pin

MSOP and SOIC packages.
Package Types:
MCP3550/1/3
$oIC, MSOP
veee (0] 7 [B]Vop
Vin+ [2] [7]cs
Vi 2] 6] SDO/RDY
Vgg [4] 51 8CK
Device Selection Table
Sample Effective 50/60 Hz
Part Number Rate Resolution Rejection
MCP3550-50 | 12.6 sps 21.9 bits 50 Hz
MCP3550-60 15 sps 21.9 bits 60 Hz
MCP3551 13.75 sps 21.9 bits 50/60 Hz
[simultanecus)
MCP3553 60 sps 20.6 bits N/A

MMlsEnouT A-5 AR TngsI6Yea MCP3551
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Analag nput | | L Decimal
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3. KIA278R05

KEL

SEMICONDUCTOR |KIA278R05PI~KIA278R151

TECHNICAL DATA

BIPOLAR LINEAR INTEGRATED CIRCU]

4 TERMINAL 2A OUTPUT LOW DROP
VOLTAGE REGULATOR

The KIA278R % * Series are Low Drop Vollage Regulator
suitable for vanous eleclyome equiptuents.
It provides constant voltage power souree with TO-220 4 fetminal
lead fufl molded PKG. The Regulator has nmit function such as

aver curverd protection. overheat protection and ON/GFF control.

FEATURES
- 2.0A Output Low Drop Voltage Regulator,
- Built ia ON'OFF Control Termunal.

- Blt in Qver Current Protection. Orver Hear

Protection Function.

LINE UP
ITEM OUTPUT VOLTAGE (Tsp.} UNIT

KIA278ROSPI 5
K1A2Z78RO6PI 6
KIA278RO8PI 8
KIA27E8RO9PI 9 v
KIA278R10PI 10
KIA278R12PI 12

* KIA278R15PI 15

* Note) ¥ Under Development.

mwilsznauh A-7 puaulia lne3 Wue KIA278R05

DM | S METERS
A 15 W=0.3C
B | 1500w0X
[ 10420
D 050013
13 $326=0.20
¥ 1302 EIE
G ) Lilozox
E [T
T 14.3+5.20.0
K PREETAL]
B TO0zn it
» 143
N 4308000
[ Tl
H P
3 1"
3 1°
1 1.)6291
U o=
v Liueed
D DC T Vo
@ DCOUTAUT (Vo)
D GND
3) O OFF CONTROL
TO-22015-4
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Lyz RE-THOMSON

ULN2801A
ULN2802A - ULN2803A
ULN2804A - ULN2805A

EIGHT DARLINGTON ARRAYS

= EIGHT DARLINGTONS WITH COMMON EMIT-
TERS

s QUTPUT CURRENT TG 500 mA

s QUTPUT VOLTAGE TO 50 V

s INTEGRAL SUPPRESSION DIODES

s VERSIONS FOR ALL POPULAR LOGIC FAMI-
LIES

= QUTPUT CAN BE PARALLELED

a INPUTS PINNED OPPOSITE OUTPUTS 1O
SIMPLIFY BOARD LAYOUT

DESCRIPTION

The ULN2801A-ULN2805A each contain eight dar-
Ington transistors with common emitiers and inle-
gral suppression diodes for inductive loads. Each
darlington features a peak load current rating of
600mA (500mA continuous) and can withstand at
least 50V in the off state. Outputs may be paralteled
for higher current capability.

Five versions are available to simplify interfacing to
standard logic families * the UL N2801A is designed
for general purpose applications with a cumrent limit
resistor ; the ULN2802A has a 10 5kQ input resistor
anad zener for 14-25V PMOS ; the ULN2803A has a
2.7kQ input resistor for 5V TTL and CMOS ; the
LULN2B04A has a 10 5kQ input resistor for 6-15V
CMOS and the LJLN2805A s designed to sink a
minimum of 350mA for standard and Schottky TTL
where higher cutput current is required.

All types are suppiied in a 18-lead plastic DIP with
a copper lead from and feature the convenient input-
opposite-output pinout to simplify board layout.

DIP18

PIN CONNECTION (top view)

iN 1 1 W ouT 1
»
N2 2 n our 2
Lo
N3 3 E % OuT 3
IN 4 & 15 OuT &
INS 5 % OUT 5
2
NG 6 3 ouT 6
iNT 7 2 our 7
b
Ne 8 n out 8
COMMON FREE
oNC 9 " WHEELING OIODES

Milsznoui A-8 AuANA TAes WU ULN2804





