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Boonyarit boonkomol. (2008). Design and Construction of Diode Transistor and Fet
Testing Device by Microcontroller. Master thesis, M.Ed. (Industrial Education).
Bangkok : Graduate School, Srinakharinwirot University. Advisor Committee: Dr. Pairust

Vongyuttakrai, Assist. Prof. Dr. Threraphon Thephasdin Na Ayuthaya.

The objectives of this research were to design and construction of diode transistor and fet testing
device by microcontroller. The research design in to three parts, first is the power supply, second is the
processor, and third is the display, studying efficiency the machine was measured from five specialists by
using it and assessing it in the assessment from which were specially built. Assessing was measured to
diode five, transistors five and fet five for testing the efficiency of diode leg test, transistors leg test, fet
leg test, transistors type test and fet type test. Using the data assessed in the assessment. The Statistics
used were arithmetic mean, standard deviation and t-test.

The result of this research have the good efficiency ever position of diode leg test, transistors leg
test, fet leg test, transistors type test and fet type test and performance in physical performance is good
level in the average of 4.23, usage performance is very good level in the average of 4.52, maintenance
performance is good level in the average of 4.44. While we consider the performance as a whole it is in

the good level in the every of 4.39.
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5.1 TulasaouInsamosnsena PIC 16C7X

Tulnsnouinsames  Piciec7x  WuFwildmalulad cMos  Falsimgua i
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'
o U =

PIC16C7X Wuamilaenssuuuy RISC Taslyasiduiios 35 single word/single cycle fds
Fanuau lafamen 200 wludud) endusideilflums nszlaadhuldsunsuazlsy 2
|mRandasaaiildin PICI6CT4A wefinudnuasiiruie Trvandunuvesszuniazlszuia
IifugUnsaiifinudnsazesiannunosy mmmﬁwmiﬁﬂdmmmuﬂiuﬁymuu Synchronous
18% UV Asynchronous (USART) s’mﬁgqqﬂﬂ5aﬂummﬂm%gamﬂamaaﬂ
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5.1.1 anvaz Iasaas1anmeluaeadia microcontroller PIC16C74A

FIGURE 3-3: PIC16CT4T4A/TT BLOCK DIAGRAM
Device | Program Memaory | Data Memory (RAM)
PIC1GCTA AKx 14 102 x R
PICIGCTAA AKx 14 102 x B
PICIGCTT BKx 14 WH xR
13 o Cor [iata Bus 4 PORTA
moEn e i F RADIAND
EPROM , RATIAN1
Frogam F RAZIANZ
Memory B Lewed Stack RLAM - L RA3ANINREF
{12-hif) File - RAATOCKI
: & Registers - RASESIANA
Program
Bus i RAM Addr 0 ! a PORTE
Instruction reg G METN
4[] REOINT
I Diect Addr 7
Fi
] RBET:RE1
B 3 RCOTIDROTCH
. RCUTIOSICEP2
— - RCZCCP
arLR - RCHSCKISEL
kY Timer o RCA/SOIEDA
Instruction Oscillator r RCSSO0
Decods & K= | Startup Timer ] RCETRIGK
on y RC7RXOT
el ORI
Timi o Walch
[E‘ﬂ:::' Gener;ﬁ-:-n - ! Timf
OSC1CLKIN :
OSC2CLKOUT Hrown chr 51 RO7PSPTRO0PSPO
% & Parallel Slave Port f;2 PORTE
FCLR W ..'.-'
o =5 REC/RITANS
- +—=[<] RE1ATRIANG
Timerd Timer1 Timer2 a0
" ] REZTEANT

it

i

;

i

4

i

Synchronous
CCP1 CCP2 arial Port LSART
Mote 1: Higher order bits are from the STATUS reglster.

2. Brown-out Resat s not avallable on the PIC1GCT4.

nnilszneu 45 anvae Ingaas1an1eluuoada microcontroller PIC16C74A
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Tuda PIC 1607X 1Tlunsenaiill Program counter 13 bit Fanalud PIC 16C74A Vel

5.2 NFIANTAVHUIIAIINI

MIIANINUHUIIANNIIEIU 1515 (Program Memory Organization)

NUWANUTU092 TN T 4K x 14 F92TANHULMITIAINAUNUIAINN

FIGURE 4-2:

PIC1GCT3TIATHTAA
PROGRAM MEMORY MAP

AND STACK

Usar Mamory

CALL,

Space

PC=12:0=

RETFIE, RETLW jt 13 .

RETURN

T

Stack Level 1
-
-
*

Stack Lewvel &

Resat Wiector 0000h
bl I I—
- e ——
&

Interrupt Yector 0004h
On-chip Program 0005k
Memory (Page 0)

OFFFh
On-chip Program 0800h
Mernory (Page 1)

OFFFh

1000h

1FFFh

FIGURE 4-5: PIC16CTIT 30/ T4 T4A
REGISTER FILE MAP
Filz File
Address Address
00h INDET IMNDFE T 80h
01h TRRD OPTION 81h
02h PCL PCL 82h
03h STATUS STATUS 83h
04h FSR FSR 84h
05h PORTA TRISA 85h
0&h PORTE TRISE 8E&h
07h PORTC TRISC 87h
oah [ PoRTDE TRISDE 88h
ooh [ PORTE™ TRISE'] 89h
O4h PCLATH PCLATH 84h
OBh INTCOM INTCOM 8Bh
OCh PR PIE BCh
oDh PIRZ PIEZ 80h
OEh THMRIL PCOMN BEh
OF h TMRTH 8Fh
10h TICOMN a0h
11h THMRZ 91h
12h T2CON PRZ 92h
13h [ SSFEUF SSPADD a3h
14h | SSPCON SSPSTAT 94h
15h CCPRAL ash
16h [ CCPRIH 9Eh
17h [ CCPI1COM a7h
18h RCSTA, THSTA agh
12h TXREG SPERG 99h
18h RCREG =
1BEh CCPR2ZL 9Bh
1Ch | CCPR2ZH ach
10h | CCP2COM a0h
1Eh ADRES 9ER
1Fh | ADCOMNO ADCONA 9Fh
20h ADR
Ganeral General
Purpose Purpose
Registar Register
TFh FFh
Bank 0 EBank 1

|:| Unimplemented data memory loeations, readas
o

Mobe 1: Nota physieal register,

2. These registers are not physkeally Imple-
mented on the PIC16CT3/724, resad as '0".

MNTLNeU 46 MIvAMINUHUBANUI AU T TUnT Y
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5.2.1 mssamsnudeyaluniiienius

dy A A o v I Y ] o dy ] I 1 £ Y o
wummmmsmmmeuﬁaiuwu’;ﬂmmmngﬂumaamﬂumu ] HISABININIG

A o d’da o d' o ] . d! o Y o dy
wen lagNsmMruansvanes Status NAULKUI bit 6:5 “H\iilzﬁ”lll”liﬂﬂ”lﬁuﬂ"lﬂﬂﬁuRPl: RPO

(STATUS<6:5>) = 00 Bank0 = 01 Bank1¥3lungazadruiuannsasanudoya’ld 128 bytes

TABLE 4-2:  PICA6CTIT3IA/T4/T4A SPECIAL FUNCTION REGISTER SUMMARY

Value on: | Value on all

Address | Name Eit7 Bit & Bit s Bit 4 Bit 3 Eit2 Bit 1 Bit 0 POR, other resats
BOR i2)
Bank 0

aoHY | INDF Addressing this location uses conlents of FSR 1o address data memory (nol a physical regiser) ooDd 040D | DODD 994D
01h TMRA Timerl modules regiskr WO K00 | uuum uuuu
nzhd | PCL Program Counter's (PC) Least Significant Byle DODd 0400 | DODD Qaan
aa |swrus | me® [ re® [ om0 | 0 | M | oz | b | © [ooos | ooy qun
adh* | FsR Indirect data memory sddress pointer WK HIO0C | UL UL
Osh PORTA - | — |F'DRTA Dala Latch when writlen: PORTA pirs when read --Dx 0000 | --0u Q9an
06h PORTH PORTE Data Latch whean wiitten: PORTE pirs when read WOCE K00 | uum uuuu
a7h PORTC PORTC Data Lalch when written: PORTE pines when read MR K0t | uuim unuu
0BW® | PORTD  |PORTD Data Laich when writien: PORTD pins when read HIEKE X | UL uuL
s | PORTE ! i ! — | = | re2 | ret | REO |- e cum
aabt4 | PCLATH — — — Wirite Bufler for the upper 5 bits of the Program Counter -a aaoo| ---o dadao
OBRA | INTCOM GIE PEIE TOIE INTE REIE TaIF INTF RBIF ooDd Q90 | DODD O9du
ach PIR1 PSPIFE) ADIF RCIF TXIF S3PIF CCPAIF | TMRZIF | TMRAIF |cooo adoo | cooo ggao
10k PIR2 - — — - — - — CCP2IF |---- ---p] -=--- ---D
OEh TMRIL Holding register for the Least Significant Byle of the 16-bit TMR 1 register HXHE K0t | uuim unuu
OFh TMR1H Holkding register for the Most Significant Byte of the 16-6it TMR register WOCR K00K | uum unuu
ioh | TicoN — | = [rickest | ickeso [rioscen| TIETRE | terics | mirion | --oo aooo | - s
11h TMRZ Timer? module's regisker ooDd 0400 | DODD 99an
1zh | T2con — | rouress| rourpsz | tourpst | routpsa | arzon | T2ckpst | Tackpso | -oos caoo| 000 aaae
13h SSPEUF | Synchronous Serial Port Recsive Buffer/Transmit Register HIHE Kot | uuim unuu
th  [sspcon | wooL | sseov | sspEN | ckp [ ssewa | sspmz | ssPM1 | SSPMD | oona aaoo|oooo ooan
1sh CCPRIL | Caplurs/Compare ™M Register1 (LEE) WOCE K00 | uum uuuu
16h | CCPRIH | Caplure/Compara WM Register! (MSE) e e
1Th CCP1CON — — CCPX CCP1Y CCPIM3 | CCPIMZ | CCPAM1 | CCPIMOD | --pao oopo| --oo aaao
1Bh RCETA SPEN R¥8 SREN CREN — FERR CERR RXBD |copo -oox | cooo -gox
18h TEREG USART Transmit Data Regisker ooDd 0d0D | DODD 99an
1Ah RCREG | USART Receive Data Reqister ooDd 0400 | DODD @aan
1Bh CCPRIL | Caplurs/Compare ™M Register? (LSH) WK HIO0C | UL UL
1Ch CCOPRZH | Caplurs/Compare/PWIM Register2 (M3E) WOCE X008 | uum uuuu
wh  Joorcon|  — [ — | coeax | corey [ copoms [ corame | copan [ copamo | --co saoo| e e
1Eh ADRES AJD Resul Register WK 30000 | UL UL
ifh [apcono | apcst | apcso | cusz | cest | cHeo [comTRE|  — | Apow [oooo ao-ofoooo ao-o

awilszneu 47 msdamsnudeyalumisanud

[
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Value on: | Value on all
Address [ Name Bit 7 Bit & Bit 5 Bit 4 Bit 3 Bit2 Bit 1 Bit 0 POR, other resats
BOR (2)
Bank 1
BOHH INDF Addressing this kocation uses contents of FSR o address data memory (not a physical register) pood Qapk | oooD Qaap
B1h ofmion | mEPo [uwrepc | tocs | tose | psa | esz | Pt | pan [unainfon
azn* PCL Program Counter's (PC) Least Bignificant Byl popd Qape | oooD Qaap
pa |smarus | Re® [ Re® | mo | W@ ] P | 2z | e | © |ooon ame ooog qus
a4HH FER Indirect data memory address pointer IOHE KIOEK | UL uuuu
ash TRIBA — | — |F‘DRT.-5. Data Direction Register --11 1111 --11 1111
86h TRIEE PCORTE Dala Direclion Registar 1111 1111|1111 1111
arh TRIEC PORTEC Dala Direction Register 1111 1111|1111 1111
BRHS TRIED PORTD Data Direction Register 1111 1111|1111 1111
80HE TRISE IBF QOBF 1ROV PEPMODE — PORTE Data Direclion Bits ppod -111 | pooo -111
aabtd | PCLATH — — — Writes BuFler for the upper 5 bits of the Program Counter -a aaop | ---o oaap
BEHA [ INTCOM GIE PEIE TOIE INTE REIE TaIF INTF RBIF DoDd @00k | DODD dadu
8Ch PIE1 PSPIES ADIE RCIE TXIE SEPIE CCPIE | TMRZIE | TMRIIE |oooa adoo| cooo ddan
80h PIEZ — — — — — — — CCPZIE -0 -- ---D
HEh PCON = e = = e = FOR  £0] =1 R [ ag| ---- -- o
8Fh — Unimplementad — —
Aoh — Unimplementad — —
a1h — Unimplementad — —
azh PRZ Timer? Pericd Reqgisker 1111 1111|1111 1111
93h SEPADD | Synchronous Serial Port (1°C mods) Address Register ppod 040D | DooD gdao
a4h SEPSTAT — | — | o= P 5 R 1A BF  |--0a caoo| --oo asso
ash — Unimplemented — —
a6h — Unimplemented — —
arh - Unimplemented - -
a&h TESETA CSRC THD TXEN BYMC — BRGH TRMT TX80 |popo -oip| cooo -olo
aah SPBRG B=ud Rate Gensrabor Register popd Q4pk | oooD Qaap
aAh — Unimplemented — —
9Bh — Unimplemented — —
ach — Unimplemented — —
anh — Unimplemented — —
9Eh — Unimplemented — —
9Fh ADCOMT — — — — — PCFG2 PCFG1 PCFGEO -ooD -- -gao
Legend: x = unknown, u = unchanged, g = value depands on conditon, - = unimplemented rasd as 0
Shaded locatlons are unimplemented, read as 'or
Mote 1. The upper byte of the program counter 15 not directly aceessible. PCLATH 15 2 holding reglstar for the PC-c12 8= whose con-
tents ane transfarmed to the upper byte of the program counter.
2. Other {non power-up) resets Include extarnal resst through MCLR and Watchdog Timer Resat.
2. BIts PSPIE and PSPIF are resarved on the PICT1ECT2T3A, aways maintain these oits clear.
4. Thesa reglstars can be addressad from elther bank.
5  PORTD and PORTE are nat physleally Implementad onthe PIC1GCTXT3A, read as ‘o,
G Brown-out Reset 1S not iImplemeanted on the PIC1ECT2 or he PICT1ECT4, nead as 'o'.
7. The IRP and RP1 bits are reserved on the PIC1ECTIT2ATHTAA, always malntain thess bits clear.
o 4
nnlseney 48 ﬂ”liﬂ’J‘]JﬂiJﬂ”liTlN”lule@QQ’]Jﬂimﬂ”lﬂclu
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5.3 NOTADUNA / 101 NA
¢ a ¢ A . & 0o q ¥ ) v
Tupsvweanesaduna / 01Wiyatiazgn Multiplex Faziildawnsaldanldvare
[ 4 ] 4 o M o I [ [
9619 auANuamsavesglnsal 1w Woiinsdaln Port A hanuiluduilasdyanaeuiaen
I~ Aan A 4 < o 9 A g v v W
HuAInoa VIBUNA / 101MWA YD4 Port A NIzIHINTIuGITUT I Analog LN
aAa 4 =\ qgj . A o 9 A [ v 9
Port A 11aZ39a1993 TRISA Port A UN4HNA 6 bit Tagnamnsanminlumssunazditoya lag
o a aa J ' Y o 9 A 1 A v Y A
mamruananely 53ames TRISA Magliimihnlunsdaniosudoya Tnanu1RA4

9 ) Y
11929 Multiplex 11 clock Y83 Timer0eIUUBUI UL YN Multiplex AUNTFUT YA

UIADA LL@%LL?Q&H%NSQ

FIGURE 5-1: BLOCK DIAGRAM OF

RAZ:RAD AND RAS5 PINS FIGURE 5-2: BLOCK DIAGRAM OF RA4/
TOCKI PIN
Data
bus Data
[} Q bus 0 Q
Won WR
WR
FORT| e "E
Fort CK AT "_:: s cel-u m 110 pInt™
SsieliEen _L _E Diata Lateh
ala Laic
—{0 Q WES
— D Q [f30 pint™ WR
IEIS | CELT Schimitt
Trigger %7
TRIS — - Inpit
— CK W0 TRIS Latzh BuTRr
1
TRIS Latch
RO TRIS
[
=
RO TRIS TTL AR
Input
fd'_,-‘l buffer EM
Q [u]
RO FORT {>c
EM . THMRO clock Input
RO PORT Dﬁ Mate 1; 140 pin has protection diodes 1o Wss only.
To A‘IECDW'QF[E'F
Mote 1: WO Fl||'l5 nava FIFCI[EIE”EIFI diodes to Voo and
WS,

MwisEnow 49 wosnduNA / 191ViNe

Wn: 339and dseneuna. (2541) msiszand 1901 luTasaeu Insaaes. wih 15.



51

9 1
Port B {inawua 8 bit @wsnaade I 2 MeFimstmuamssutazdsdoya TuusazvTaons

[ a

a o 4 1 [ [} q’j a a 4
smuadiamalu 53aaes TRISB Woodludnvauzmasudeyavniveziianuduitaudge Tag
A o Y . o 4
191 RB7-RB4 a1u150mtn lung interrupt M3 ’la

Y [l
Port C fiNanua 8 bit @1W150ARAD Id 2 NMeFImssmuamssutazdidoya lunaazuiTasns
) a a o [ [ 1 ' 3|
fSruanean1a Iy 33a993 TRISC tag Port C §4UANNAINN5 TUMITRMINUD N80 195 (1)1
g Y v o . o =) = ' o o U o
15 lumssudaa i Clock ¥4 Timerl, @Toumeuansaauy, insas-5u
' Y 1
A ilsznouf 45 YeyauuuoYNs Port D IN9MNA 8 bit A1N150ARAD 1A 2 N1eFINTHIIMUANTS
@ [ 1 o a a 4 [
Sunazdadoya Tuudazu lasmssiuaianialu S9aaes TRISD wag Port D §93iA1Wa1M150
Tumsihauieannsoveneanuausaliausaiennsiy  Microprocessor o191l
ANy parallel slave port 919U WA Port E
Y [l
Port E {inanua 3 bit amsndaae 1d 2 nudgamssmuamssunazdsdoya lunaazunlaonis
o a aAa 4 v o I A 9y
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Tumsaaaenugilnsainieuen tazdiansosudeyaouiaon
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