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Aurel Gonteaii, Mircea Băbăiţă, Roxana Jibleanu' 

Abstract - This paper introduces the possibility of using 
simultaneousiy both the Microchip M P L A B IDE and the 
Lab Center Proteus simulation soft\%are. DifTercnces 
bctv^een the simulatcd results and the real world 
behavior are emphasized in terms of timing and 
initialization. Source code debugging (stepping and free 
run modes), assembling and compiling within Proteus 
are discussed. 
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1 INTRODUCTION 

Programming embedded systems usually rely on 
Integrated Development Environment software, such 
as Microchip's MPLAB IDE (Fig.l). The source code 
is cdited, simulated and eventually programmed in tiie 
microcontroller using the same application - a step 
ahead compared with the command line DOS based 
versions of earlier assemblers. 

Ffe Ede PW)^ fîro^^fTlMr ' a CofiAgu^ Wfcridow», Halp 

Fjg 1 MPLAB IDE - A Typical Integrated Developmenl System. 
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A l l l u n i g h i n o t l c m I P I so lhsMic is luM 
iKi r Jwarc ou lmUcJ - il is imp(^ss ihle \o s i i in i la lc 
con t inuDi i s \ o l l a g c v a l u c s . c u r i v n î s , aud t ra i i s i s lo r s 
iioi ti^ i n c m i o n 1 î P s . h v i / / c r s n i o l o r s I hcMv 

arc a r c a ş noi c ( n c r e d at all b \ the 11)1- s o f t w a r e 
K S ? >2. r \ \ o r SPl c o n i i i u i n i c a t i o n . or J i r i K i i l t Io usc 

r W M . soTt d c l a \ s I h c r c l o r c i hc r c is a higli d c i n a i u l 
lor an a p p r o p n a l c s i î n n l a l i o n lool in ho lh d c s i g n and 
i c a c h i n g c n i h c d d c i i s > s l c n i s 

II P R O T I l i S S l M l l M O R 

P r o i c u s s o T l u a i c olVcrcd h\ 1 a h c c n l c r L I c c l r o n i c s is j 
so l i i t ion a l l o w i n g îim" i n i \ c d a n a l o g a n d d ig ih i l 
s i n u i l a t i o n . a l o n g wi lh n i o d c l s tor M i c r o c h i p 
n n d r a i m c mic r i>con i ro l l c r s 

A so^l \^arc PW'M gcncial«)i is a h n o s i iin|»<)sMhlc Io hc 
cVii lualcd iiiulcr MIM A i i c o n t r o l O n c c hiiill , tl)C h c \ 
l i lc is l o a d c d in llic n i i c roLon t ro l l c i (I ig 2) and thc 
d N n a n i K a l b c h a \ i o r niax bc a n a l s / c d \mi1i \ i r l t i a l 
ins t ru incnt . s { r i g >) 
I hc c(>inbnKilion ol ihc Iwo s o l l w a i c pa^k<igcs u l l o w s 

t h c u s c r Io d c s i g n n ios i or c \ c i i all ol llic s i^hcn ia t i i s 
a n d Io cd i l . d c b i i g and ^c r i l s ific s o l l w a r c u i î h Iiltlc 
OI c \ c n no Jiccd to r j^rotol) p ing . s h o r l o n n g (lic 
«.ncraii dcs i i in l in ic 

A Ilarcl\\\u\ uUcrdctiafi 

l k ' } ( )nd pi i rc s o l U s a r c s in i i ih i t ion , P r o i c u s o f î c r s a l so 
h a r d w a r e i n i c r a c l i o n A i n i c r o c o i U r o l l c r m o d e l \Mth a 
d ig i t a l s o u n d c r niaş vvoik l o i j c thc r in o rdc i lo g e n e r a l e 
a u d i b l e so in id^ I n: \ clcnlon^Ir.lIe^ i ^ p i t a l c a s c 
\ ^ h e r c Prolei j> V S \ 1 nniniii_' ^iniiiLi!i. mi ol a IMC 
p i o g r a m w h i c h gcne r . i l e s a u d i o (onc> iii l ea l In^ie I h.c 
s o u n d c r n i o d c i p iek^ up thc iianM(!ori> on pori A. 
R A 3 , a n d c o n v c r t s t hcn i inio a W k l l / da t a strCiini 
w h i c h is seni lo thc so i ind ca rd O n «i P e n t i u m II or 
be l t e r PC", thc s i m u l a t c d P I C wi!l run fasi c iKnjgh to 
g e n e r a l e a u d i o t o n c s in real l i m e 

!L 2 i -.iiiL' l-OHiicr ;in:ilv sc'> Io cv^iluHlc ihc uiilpiil filu'icd signal 
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Fiki 3 PWM Simul;!l)oii Kesiills 
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H i'sin^^ ciis/)Li}.\ 

! l ^mg I )iyil Mullip!c-\)PL' 

A \ a r i c i ) o T d i s p I a s s is a kcy t ca i i i i c o i thc s i m u l a t o r 
I ig. 5 n i i r o d u c c s liie 7 d ig i l d i sp lav m u l l i p l e x i n g 
s c h e m a t i c , w h e r e thc real b e h a \ i o r is ta i r i ) c l o s c d 
w i i h the s i m u l a l e d o n e 
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A n o l h e r u s c l u l t e a l u r c is ihc LC' l ) s i n u i l a t i o n t(»r thc 
s i a n d a r d L M 0 3 2 d i s p l a y ( r i g . 6 ) i l i c s i m u l a l i o n 
s u p p o r l s b o l h 4 bil a n d 8 hi i m ^ d e s . w h i l e hiisy f l a g 
c a n bc r cad on 137, e x a c t l \ l ikc in ihc n o r m a ! usc . 

C Sc r t i j I i r a n s n v s s K u i 

Se r i a l t r a n s n i i s s i o n mav bc a c c ( ) m p l i s h e d cill ici w'wh 
thc v i r t ua l t e r m i n a l ( F i g 7) . o r u s i n g the h a r d w a r e 
i n t e r a c t i o n i m p l e m e n t e d in thc C o m p i m d c v i c e . T h c 
v i r tua l t e r m i n a l a l l o w s r e a d i n g iind t r a n s m i t t i n g da l a 
n s i n g stanch)rd TT L l c \ e l s , w h i l c the C o m p i m dcv ice 
i c a d s a n d u r i t c s an e x i s l i n g ( o m port in thc P C 
X O N ' X O l - a n d h a r d w a r e c o n t r o l m a ) be u.scd und 
f r a m i i i g e r r o r is s i g n a l i / e d i h r o u g h p r o p e r i n d i c a l o r s 
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III. L I M I T A n O N S A N D H R R O R S 

M P L A B I D H is a p o w e r f u l t o c i w h i e h is c o n t i n u o u s l y 
i m p r o v e d by M i c r o c h i p . S o m e p e r i p h c r a l s a rc no t 
s u p p o r t e d at aii ( s u c h as t he U S A R T ) , a n d o l h e r s a rc 
oniv pa r ţ i a l s i m u l a t c d ( t he A D C c o n v e r s i o n d o c s noi 
c h a n g e ihc A D R H S H a n d A D R L S L r eg i s t e r s ) . T h e r e 
arc d i lVerences in t i m i n g - T i m e r l has a c o n s t a n t 1 f is 
e r r o r c o m p a r e d u ith t he rea l b e h a v i o r . 
T r o t c u s s i m u l a t o r h a s a l so s o m e e r r o r s , t o r e x a m p l e 

thc 7 4 L S I 4 8 m o d e l is w r o n g - t he input d o c s n o t 

t r i g g e r the EO n o r the GS l ines , as it s h o u i d (F^g. 
S) A n o t h e r d ravvback is t ha t o n l y s i n g l e f i le c o d e c a n 
be s o u r c c c o d e d e b u g g c d - t h c r c is no poss ib i l i t y to 
link l l l c s v\ i t h m P r t n e u s . H o w e v e r d i f f i c u l t t i e m s such 
as b a n k i n g a re a c c u r a t e s i m u l a t c d t h e r e a rc 

p r o g r a m m a b l e w a r n i n g s fo r s t a c k u n d e r - o r o v e r l l o w , 
a n d i nco r r ec t j u m p i n g c o m p u t a t i o n . 
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IV. COMBINED ACTION 

For educaţional and design purposes, the best result is 
accomplished working using both packages. Changes 
in MPLAB source code are reflected in the .hex file 
and loaded in background in the Proteus model each 
time a new simulation is started (there is no need to 
restart the simulator). Working with an ICSP 
programmer is a low cost debug solution, suitable for 
students; while an ICD2 debugger is a professional 
approach at a moderate price, with the advantage of 
stepping through the code, breakpoints, real timing, 
the Proteus simulation may replace it for most cases. 

V. CONCLUSIONS 

The combination of the two software packages allows 
the user to design most or even all of the schematics 

and to edit, debug and verify the software with littlc 
or cven no need for prototyping, shortening the 
overall design time. 

For teaching purposes, the overall performance is 
excellent, the leaming curve being dramatically 
reduced. 
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