el208.5 expluined

~bss — assemble stodements ondo dhe end of the wninilialized dada (.bss) sedin

bss
Bi: .space L PR ¥ 63@6& ' '
B2: spoce 4 - { byte = awvoid ! Prings dafa ot(fgnmeﬂ" fo odd addr (aoundorﬁ

. section .con':-‘, psv. — P\owes values fo the Psv Space W Jaulfm memery

lined: .ascii "“pic 24 Goord va.0" s use even H of b}leS!

Jbyte  Oxus, 15, "A" e (
word  OxFEAZ handle (unclion 1) o this %.MU beVdiscussed 1 dedail

.*ex{r - marl«,s ‘“na loe,gfﬂéng of a‘fﬁ?*é@

N“Mbefﬁ f@“ﬂrﬂCA L:’ '“‘Q RLOﬂPGA i}@ier‘(“ace FGMSQ ‘Fffom 0 .h; {g (OF oéaa ’f@ {{44).
Tn order o dicplay them on He L, they need 4o be converted 4o 4he ASCU code
Hhad cor(eSPomls to the character represewmg He o(\”g(l.

0 — "0' = ug = 0x30

1 — "Y' =49 0x34

9;-* ol - 57 = 0x39

A - Al = 65 = Oxyd

[)J"" “Bﬁ = 665 Ox42

£ UEN 70 = 0x46

T[,\g, code for A ,o\oes not feﬂéw the code for 9, hence o ﬁ'imple z;zddi”-lmn
will not do the drick. One solution, 4hen s 4o write 4 followtng code -
(mppo&e s contains the kﬂg?ﬁd SCowt w&ei

braa GU, hex-o\i'gijr
addlb Wg, # 030, Wg

bra done
f/\eXAigﬂ';

mov.b #55, Wi

add b wg wi, wg
dov’te .

This code would convert he number in WP to &5 ASCI representation.




This code as wo o\fsac‘vam%ge;:
(© Ths exccution time changes with He value tn W
@ s lony compared 40 a foble lookup”

Tl’w %com@l I#em above %352&"& HmP ‘Hsue ) cm a”arﬂajrfve %o(u‘koﬂ
+o the problem. A> W+ will be explamned, 4 soludcon tnvolves a loolc up
Loble for the conversion, and will be ciuﬁe neod ;

T‘/\z diso-%embhj !“ig{"i‘;&% Oj; @l%@i,& FeVea\s ‘H\e ‘Cau,gwfn,g 4&&:

Mov % psv obfset (lockup), Wt —= mov.w  # 0xg220, W1

hence, the arroy "looleup” O ppears ot  address 2220h "in datn memory

(Fis i accomplished by fhe "Progmm space Visibility " Losdure of dhe microcontroller,
Constants declaced tn +he seckion. const, psv are wapped 4o 4he lower half
ol the dala wemory, 1.e. addresses ‘m‘ger‘ o Ox%000).

A similos avwdgefé reveals that psva@%e&(h‘mﬁ = 0x8200 , where
lned is the first label appearing in PSV. Conseq uently ,

lined ; Ox%2 ot o T
Ox 323? i géi’ /1% “P“ meoans g.%ASCN code of P B/ }
ox 8202 1 " ¢c" J A Cohvenience Prwiégci bg'Hae !
0x 8203 TEEF"“” ) assem b(er a,na tinleer J
- Ox8%oF ] "2"
line2: 0x82{0 "Kk"
oxg241 1 "e
0x82UF | " | —sspace " "= 0x20 = 32 , last cliar of bine2 -
lookup: 0x 8220 .__i:ﬁ%m |
Ox 8224 W;JM
0x8229 | -k
oxg22A | "A"
Ox822F TP |




Now, let us trace the lives 1 dhe code section of el308.s .

mov PORTD, W@ |  — wg gels leypad scon code from tle pert
Mov #0x0F, W4
ond Wg, WL WG ummask wirelded bide . Now, o0swg<is

Mov 4 Psvogcs& (loolewp), WL ; WA < 0x%220, & Po?ifﬂ"cr o
; the fie st )0342 of the \oclz.u\o fable

mov. b [Wﬁ-&W‘f‘J,V\/;ﬂ i e sum Wg+ w1 Po’wr‘s, to Hre reigVaiy(}
i ewdry in the \ookup table |

Suppose Wg = g , {e., the user has pressed 2em on dhe ngd
Tn thet cose, Wwgrwt = o« 8220 , hewce [wy +wi] poi‘m\ﬂs to
the memory cell that conlains 5" Consequently, wg gets gV
Lilkewise, pressing one produces Y 4y, produces “2¢ aod s0 on.
The vesult for nine s "9, ten 75 “AY, / omd £itheen s “F"
Here, Wi To a Pom‘rcr to marl +he 5*@4&19 point of the character
array "lookup!, while Wg moves us within the array, because
of which it is called an OFFSET. Thio 39 somewhal similar 4o
the ndex used in referring elements of arrays in high level
(avlguages, e.g. inC '

char  lookup T10] = "o123456783ABCDEF" ;
wold declare the array , while elements might be referred +o as

too(wp (il
where 1 is an tnteger thod would assume the vole of wé i
Hhe assembly language version of dhe code

Once we have Hhe -correct characker code in Wg, s dime to Aisplmd it
As mentioned tn class, LED interfacing is not +rivial. As a Convenience,
oy are provided with a simplified display interfuce. The arrays (in.bs)

LcD_lined + . opace 16

LeD-line 2 : _space 16
are dedared as bubfers for the Leb display, which s capable of
d?sp‘n.g(w% 4wo lines ,Og Jrex%,; eac.‘/l of W,/ﬁ(ibl has 46 cfaamci ers. Wlmj(ever
AO\JKK 19 WfiHm to these arays are ‘ransfecred Yo the Lep b\j the
T(In{errupjf routine. The wechanism will be Aexr(bed \o&er.

G



Comsequen“g, Yo display the leypd scan code ot the lower right
corner of the LLD, one needs 4o refec to the last element v LoD dine2.

The live
moy H# Lcd HdineZ, WH

retums @ poiﬂh;r Yhe dicst element of LeDdineZ , hence the pound (i)
g1 acks a5 the "Address of" operator (K or ampecsond ) in C.

The disassembly listing of the above line 15

mov.aw ¥ 0x 0840, w4
which 15 wo surprise o He user RAM area starte alf Ox0800, =0

| all even numbers (why?)
LCDLivel:  0x0800 ’ ; y
: Space 16 |
] ) | Arroy fo LCD
Ox080F LCD-lined : | lined colomed wmapping
Lep-lineZ: 0x0310 n linet colum?
; Space ; /
LcD_phr: Ox0820 | } space 2 e A columth
LCD-line? : i
LeD- ond 0x0822 | L D-nel: | el chm!
Le)-offoek OxO8 | % . \ |
e el ot

Hence,, LWt +145] Poin*s to Ox081F ,which is the last bg@e TnlCD ine 2
Aleo wole Hhat |

oV # __sp_init , WAS  —>  wmov.w # 0x0826 ,WiS
Te. the rest of user RAM is used as slacl. |



