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Development of a control system for Soldering Iron

KANG HYUNGSUK

Department of Mechanical Engineering

Graduate School, Korea Maritime University

Abstract

In this thesis, I studied on making a control system about soldering iron which can
control temperature and use solder wire without harmful materials. Nowadays,
environment—friendly technology is issued over the world. For this, a lead-free
soldering iron system is studied in this thesis.

The control system of soldering iron was designed with TMS320F2812 micro
processor, which is one of the fast DSP in 28XX.

Thermo couple and temperature sensor were used in this system to measure the
temperature of soldering iron and workspace. In addition, Matlab Simulink was used

to perform simulations and to verify experimental results.
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Table 2.2 Specification of IRE540A

o8 5%
BVpss = 100V
Rps(on) = 0.0522
Ip = 28A
Avalanche Rugged Technology
IRF540A Rugged Gate Oxide Technology

Lower Input Capacitance

Improved Gate Charge

Extended Safe Operating Area

175°C Operating Temperature

Lower Leakage Current: 10uA (MAX.)
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Table 2.4 Specification of LM35DZ
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2.4 AojF 1A

2 AFoA AMEE Z2AAE TIAFS] TMS320F2812 DSPol® 11459 A&k

o

o} ADCE &3l Al="lo] 4849 4 o 7heFst 542 th39] Table 2.59F £t}

Table 2.5 Specification of TMS320F2812

CPU 28 32bit B4 Core
HA=H 1500AHZ/ 1 50RR AC S
| = 2 R&M ¢ JEKBve £ OTP-ROM @ 2kByte / Flash @ 25EkEvie
2|5 mH =22l (EMIF) 160it 2|5 0JEf H 2, ZH 2MBvte
Elo|H 32hit CPU 3 4 1Ebit GP 47 / 2HRIS 1M
PWM 16 CGH PWhA(Thah 4, ahah 2
CAP/QEP B /2
ADC 12bit / 16ch /7 = 12.5MSP3
GPIO BE M
=M SC12M S 3R S Can 17/ MeBSP 17H
HE Qc FLASH, SPL SCL Internal Rak, OTF, Parallel 6715
M Core T2, 9y 10 FEE g3y
2389 AT 0 -40 ~ 85 °C

TMS320F2812 DSP+ 150MHz¢] €d4t&x9l 1629 PWM =83 ADC €S 7}

A3 Pk 1.9V CoredF# 3.3VY] [JOHGS AlEstozx deirnE 48 &
QoM -40C ~ 85CY AEer W, a8l 7S 73 CAN(Controller Area
Network)&21S ARE3lo] AP G ALEH = A2=El9 Aloj§oz de| AEH

AT ZEA AT} Fig.2.11 TMS320F2812 EE°] WF Fx& HoFil gt}
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WAale]l 12-bit ADCE &3l ol Fox]a It} ol#l¢] Table 3.1% Table 3.2+

DSP28129] ADC EA& RT3 St

Table 3.1 Specification of A/D converter

5 09| S/HZt E M El, mo|jmz2tol HhAl(4 stage)| 12-bit ADC

Simultaneous sampling, sequential sampling modes

TMS320F2812 | #|C§f 12.5 MSPS

ADCO| E& |

i

/EBEHO M2 25 Azt =R 28 2F 2Z2 B

Ot 2 HAYL EMRfEl 16KY

16709 Z1t &8 HIH(ADCRESULTO ~ 15)

T 7K 9HEE 2E HS
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Table 3.2 Characteristic of A/D converter

RE AEL B

A|C) 1689 =AM Qo =X (cascaded ZE)

Event Manager ABR} 2tZt XA 7ts(dual sequencer &

|n

re
At
ofn

kal
fo
[n

AL
e

= & (Start/Stop) 2=

Sequencer override

Mode enhancement

ADCRESULT H{THZ 163|¥ FIFOZ At

Start of

Conversion(SOCQC)

S/W — software immediate start

EVA — Event manager A(multiple event sources within

EVA)

EVB — Event manager B(multiple event sources within

EVB)

External pin

21
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