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Abstract - The goal of this papcr is to prescnt thc inain 
fcatiires of a I M n 6 F 8 4 A mkroconl ro l lc r bH^ed 
dovclopment boaird, intended for (c)iclnn}> students 
microcontroncrs and embcddcd systeim. 
Kcy»ords : iiiicrocontrDlIfr, development board 

I I N i R O D U d I(;N 

PK K)I-84A IS c\ high pcrformaiHC KISC^ U' i i tmi lor 
ojx-raliîw up Io 20 M M / . olVcring 102-1 v^or(J^ oi 
prugiMîîi lULiiior}. 68 byles i)! KAV1 aiid h w e s ol 
l l 'R( )M Thc pa tkdgc p iov idcs op.In 18 pins. a n J 
omI\ \} mav hc usoJ lor inpiiL'ouipiil. iDaking an\ 
cxici îs ion suilahLv Plie propi^scil hoard cnhanccs (hc 

r P K ' - l board capabi l i l ies [3] and c x p a n d s tbe main 
leatiia-s of thc microconl ro l le r . p rovid ing; 

- 8 analog inputs: 
- 8 digital inputs and 8 digital ou lpu t s ; 
- 1 isolalcd digital inpul ajid 1 isolated digital 

output ; 
- I general purpose output wilh re lay; 
- display in lcr faces for a L C D 16x2 d isp lay . 2 

d i g i l s a n d 8 Lr.Ds:, 
- 4 h u n o n s inpul, a b u / z c r : 
- a s tandard R S 2 3 2 in ter facc; 
- an ICSP p r o g r a m m i n g pori ior In Circui t 

P rog ramming . 

I it; 1 PK 84.\ tlcvdupmeiil boarii 

I h c board is conipaî ib le vvith both M i c r o c h i p ' s 
MIM.AH IDI-. and J D M programtucr , thus enab l ing thc 
sludcnt witb ?ncans for ed i l inc . s imula t ing , 
p r o g r a m m i n g and test ing bis o w n rout incs Bcing 
I I ASII based, thc IMC16184A microconl ro l le r may 
be erascd and progran^ without removal IVom the 
sockel via Ihe J D M p r o g r a m m e r and ICSP port The 
board c o m e s wilh spec i f ic denH)S highi ight ing ll^e 

ha rdware charac ler is l ics ol the sys tem (usage of shi f t 
regis'lcrs for inpul and oulput , mu l l ip l ex ing digi ls , 
bui ld ing and e x l e m a l bus line) and alsc^ advanced 
so f twa re topics ( in terrupl dr iven R S 2 3 2 roul ines , 
L C D inler fac ing, SPI c o m m u n i c a t i o n wilh A D C ) . 
AII ihe ha rdware and s o f t w a r e involved wi tb this 
board w a s deve loped in T imişoa ra , at the E lec t ron ics 
and T e l e c o m m u n i c a t i o n Facul tv 

I awiilioica i\c lilcclionica şi TeleC4)munii.av», Dqiaiiamcniul 
Mcciromtâ Apii^alâ. I3d V P.Srvai> Nr 2, 300223 Timişoara, c-mail {imrcca babana, aurel gonlean. roxana.jibleanu)fr/^ctc ull ro 
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II B O A R I ) Di SCKIP I ION 

Duc IO the snuill ni imher of l /O pins. shill rcgistcis 
arc used to adcJ more inpuls and oiitputs Thcrc arc 
two sucii rcgislers, one is inpul which increascs tlie 
luiiiiher of inpuls to 8 inorc. and onc oulpul wliich 
iiKTcascs thc iiuinbcr of oulpuls also Io 8 more. l hey 
arc councc lcd with a ni icrocontroi lcr \ i a tbur lincs 
tomul ou ihc pori A 
ScNcral d isplays arc uscd tor program monilor ing: 
cighi l i n d iodcs u h i c h can bc movcd to oulpul o( 
sluti registcr on port B pins, but thal can also bc 
rcmovcd comple le ly by l akmg all ciglil j u m p c r s olT; 
iwo scvcn scgnienl digils in mult iplex mode thal can 
succcsslul lv sat isfy some numer ic appi ical ions. 
Mui l ip lexing is achicvcd with Uvo transislors found 
on RAO and R A I lincs; l . C D display is vcr> usclul 
bccausc il p rovidcs a lot of informat ion to a 
p rog rammcr , and ils lovvcrcd cost p romises it will 
bccomc an nUcgral part olT dcve lopmcnt sys lems of 
thc tuturc Ustng a poten l iometcr thc contrast can bc 
adjus icd . 
Bccpcr on pin R A 3 for sound signals can also serve as 
a mcans ol' indication. R.A3 pin is sharcd by scveral 
c o m p o n e n l s so it is n e c c s s a n to choose which one of 
them is lo be used 
One of thc most impor lanl e l ements pf thc board is the 
Vl icrochip 's 8 -Channc l 12-Bit A/'D Convcr le rs wilh 
SPI'^* inlerfacc [2] wiih an externai rcfercncc of 5V 
The A DC inlerfacc is serial type so it takcs ihree pins 
for communica t ion with the microcontrol ler . 
RS232 communica t ion is accompl i shed using a 
standard M A X 2 3 2 t r ansce i \ c r RBO/INT line is used 
as an Rx pin due to the interrupl feature of the pin, 
while R A 3 is used as the Tx pin (P1C16F84A has no 
l ' S A R T , so all communica t ion is done be sof lwarc) . 
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Fig 2 Connecting an externai I TD to the dcvelopment board 

Fig 6 Seiial iraiismissioii coinimimcaiioii 

Scveral appi ical ions have becn deve lopcd and tested 
with the board. They include L C D display roulines 
(fig. 2 and 3), interfacing an op locouple r (f ig 4), 
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displaying with the multiplexed digits (fig. 5), SPI 
interfacing for the shift registers and ADC, complete 
RS232 communication software. 

IV. CONCLUSIONS 

The novei approach in this development board is the 
possibility of in circuit prograniming the 
microcontroller, using the ultra-low cost JDM 
programmer. Various displays possibilities and 
flexible architecture for the input switches make the 
debug process an easy task. Although the PIC16F84A 

has limited peripheral capabilities, with the extensions 
provided buy the board the student or the designer 
raay experiment, debug and verify specific projects. 
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