Scheme Of Evaluation and Solution
Internal Assessment Test 1 — March 2019

Sub: ARM MICROCONTROLLER & EMBEDDED SYSTEM Sec A

Date: 5/03/2019 Duration: | 90 mins Max Sem: | VI Branch: TCE
Marks: | 50

Note: Answer Any Five Questions

Description Marks Distribution

Explain interrupts and exceptions in Cortex M3
processor.

3M
1 Definition/ theory of interrupts and exceptions 10M

™
Tabulation of Any 7 interrupt types

List and explain the applications of Cortex M3

2
processor. 10M 10 M

5 application each carry 2M

Draw and explain the Cortex M3 core and list out its
significant features

Drawing of cortex M3 core 3M
3 10M
Explain 2M

Any 5 significant features oM

Describe register structure of Cortex M3 in detail(
both GPRs and SPRs).

4 GPRS 4M
SPRs 6M 10 M

Explain stack memory operations on Cortex M3
processor with necessary diagrams.

5 Push 5M 10M

pop 5M

List and give details of different profiles of ARM
cortex (processor family and Architecture Versions )

6 4 versions each 2.5Marks 10M 10M




1

Ex_u,iﬂiﬂm oo wwwbend 1 Ao if:?JE«:N /vv]m':zm
mu{a/tiﬂm ard 1l mesl oLHO ta‘( i teunal wd,e»mft

fuputa [ Total 256 entaies fuvecton table)

Mﬂ";{ Ha  ex frLd E-ﬁ,{J_LI’,E. A ETD.:-'T.L%?,
avd o pw howe C&f%t&uﬁ, prlo n:gcﬁm 4
Tl value o] e cuwaend M;UWHQI exteption
frdicatzol by - fol gty TS or froan e
NVIL ‘S mﬂrfruﬁ;}u gfgm Aala Ew?w

E;'wf. Fowts Fsﬂ o Pain n_'H»} [} Mr_niFP{mn.
LY

i T"EF_L
| Ruet  [-3lghed [RBeet -

L NMI -2 Nommarkable Bdlevupt
(wtinal NMT Sp)
3 Hoodfaud | - WLt ot t.ﬂmﬂ-r‘ﬁ'ﬂ:.u;lé

banddt Y T wot crabled.

i Mmh‘mvarr}b *PWQWM PAenione neay wiend
deuld, fault, MFU  vietalfowm
Accetd do “l‘?’i l@t{,‘{fm.ﬁ;

5 | Buwdoult  |Puogramumabl | Bug soov Lke Prufutet,
T Fmﬁ’m'"““*hifggéﬂu dur o "
v tyghq o

alees 0o pROUMOT .




A=y E}| Fesenyed ' L ] — B
[ AL LN

—

rht?l?'lﬂﬂﬂﬂ‘-ﬂu-l. 3-}).."}_&". Ju'.,l.fi.:n taall

12 :[J;J:J ug Mo Froopa munabia Dabuﬁ Mot
1% :‘EA.-E.U.W_-:JL M -

14 I Perd Ty Pn-C:j.haMﬁ'Lﬂhu f-.fiﬂuu.'?tﬂi—llh-!.-'. :h.u-,b.,u.a,i'_ |
‘t,-r g_f:[mﬂ_. Ao

9| SYETIcE Prograummare | Lygfiue Tick Trnary :
16, | Extessal .

q 10 .Eh,g.?l_n_.wlnw-t Exfanral ‘-'MLLFt
" Eitiww %1 'Fh.nr:.n-mmmn.ﬂ-r. Exteval Tnfooupt

.: : Wt Erfual Tndernpt
E‘E.‘ [1‘1:51%1-3 f‘,-r—._m];mmm}h - |

Vectey Takle o ot Al “'."tq"ﬂ"ﬁ' pdcac
e Fﬂtw “fpd;..l_h' pollie A IE'.!-.’I:-E-II:;IﬁﬂL-'I 4r [;-'U'-ll_ﬂ
AN

W Jiis Tnﬁﬂﬁmiﬂfm i) ,-:,I..:l,--.td § Hoo verter dnple.

mw_ifi': | B

fdcknass | Ef:ﬂ;“_ ‘ mmllr.-imj if.u.'} o
. Tl Val '

LT i, Tk
o CDee _ mv{f’m. . LM

o | Fupdy veles
Fi HpAL e mfﬂﬁﬂ;{ PEELTL
ng L v Jolt Lavdder ¥

g | ° thart bondli? gooking




¥
[ah {ona &

AV TP v At o4 Loy O P

Ly l'.?lu'h-.‘_nz,;-"c.h e ..1.!1G‘rfm
::fﬁ L A %mwﬂ* roa k ok
,,,,5&,;‘;{ e, Thoem @ pep o 2

Aroclieds an. i, s fof

E“'tﬂ %ﬁh u

S~ &u

oy A oy g f 0

'Lgl ':_:Mlﬂ_ > Seihs, o
'“‘F'i‘rd' Lo ;:f""’“ﬁ-ﬂ-ﬂ'i.: I i.

1!'_-1';"1-'1
s, 4.
-'!-"mr".:'"-"'-r..r
C J";El"r t-"'T"Et mﬂ‘,h
{}E?—f J"‘-I"'E ..-f-r:l-lfﬂ'. -}4}( W 'E-ﬂ ::Et 3
db r%m;ﬁiﬂ coral ¢

Fye~Th fm’r::cumh AbLUwL;?a‘n jﬁu _};uﬂ"u.u_.;

Mot ol ﬂ-f—bﬁhmul:h




i [y Otd s (\\3@\3\ N}QU&YS &.Q\F
ﬁofm»\*xgv«/\ Qf~ %W\\@g} dv« oy
B N}Q\QGSN Nd © ;tbo\&\d/
D 3\39\ Y ~o7 > oxuaYuMV\ d\V\ \\w\
< X0 rrmoad ITPME O OwIg T SN -x 53.30)
° 3\\09\#\& 332\8 "1(2

YYD rryis N
AR %eo?bb v Phow S >
A el Tpevoyia T 5 xﬁgw?sﬂﬂu%w
G




HNOLLJY

SWIFHIIY3Y
Y4

[y

stwardivga x| | AIOWN
WHLsAS WIW 3999

AW
<Z

bmi3dg

——

53 VLY

123nvv0Y 4L N
LN “ WBM
NoLLod15 4
\QS\&E NVOLLOMNAL ST
N
=
S <
- V L
DALV AOW3W || T T
T 2| 28] ¢ 3
33 oy 33| %
o S| =§||°
2 swe Rl 2g|| ¥
m 23L5153) B m, -
Skl NN Nz
WiLsAs 3909 40553304

W3, w\wu
DL Anu {5
Y34
%)qu\ :
.\,\_& = p\.:m |\|.r||l“r
- JdL3
N -t g (]

409 N1}




_ .J !

m ot apef n n oy (M) ﬁ_ 3%&, S\_ﬁk,\.ﬂ;
pvaido roy  proed] = O e 92 |
v w@é\s\; s P oot "

o] P
%%.Qiﬁ_ %@% 7 _

of ;f&. w_u s v 79 pvy vy 7Y g;
o ¥

e e B e w0 FOF e 3&%35% 39\5%
sy g By pae g EpnT gﬁ%tw ﬂg\w\j

pag v e owpaprpw ey VT |
- oy |
Jovoms 1 w5 pro Aeoq modes 1 = epop 7
s o - muﬁq%\%g 9 TE ¥ m W opg) wdl_lm
.utfqhzwtigﬂza_

p——

o] oy oo Pre) g pInPR  eerpzpranny v
rovriny & gromenting P M 9P pabay has«T%_
R ey pmofues  pEndpn T PV P sy xapy WSL.‘G
— gy by g gper o ey g I |
o mgpanfe p s T P e oy |
e e i R e e RS
.Sjﬁg%:@w% sﬁv&wﬁ,\a “arpams m\%\:w,\s“%“
g oqrp TR PR ngem . ap %En_%n;
wiphs  promnpe g, g wr D0 PR e gemond |

B g%@%ﬁ ég?jﬁggcj
VI wiaw I 2 M P e sy ooy |







‘

| g5 S0 [l
%M@%u VIO 1+ 90 %,«& o T T

\ o o7

YTpaw 3@69% roque& T UTVYE
PP Ut o Sﬁm,&g e PRV AN

hyparcemy s w00 T3 e IR0 S.Qﬁ
v po Q1314 S 2UP Fypao qouy 05 prpg YO

N

3@«2& YIS T YW cw — Ao W!éi
- Fpmod 4K

NCR)
T ?3&?&33 ) %ﬁ&? T J@ Py 0

Fpea

e W AT 10l T Mx 703

3 - 01
v ) ©la-39 «Q.Eﬁw? me1)
H?a)% xwﬁ% v 5d¢b g TE T L1d-0d

v 0O T[ABIN

o EL@ hder w0 fé Uuten PrUoY 51 €rd “ay

%ﬁ ou \gﬁw@@or é rOwﬁoQQ\r% m)b)_&)ﬁ»ba&&.—\
=rdd >

(A — 5724




¥ @._LF' - pbe callid oL The SP_pasiian it amim doo

{

This is Yo cafondd SPO TR 4 Laed b 08
nr_l..lsﬂm. hﬁd&; and uilfun.f:-rl.im.gf:; mlhfﬂhh&

*rl_c.[,-..-_,ﬁ"u_ r:.*.iuiud_g,_,{ ALE b &
E5P: flso called os EP_ C ' .
dmmmlfniu!:rwn This 14 LMF:E 'ﬁ I;Lm tﬂﬁvﬁﬂmlh -
-u-FFhLmhm vods (vehen wok AARLNG. G
u:uf:utim wﬂiﬁh}
md_uﬂhtrj ®, 5P allews & gpuake ctade

ol te be E.Etu.f:- s Lalng Tha ’m.ﬂiﬁu _
Mot 1% ome cak acreas Ha cusand gp
Hue efigs ove 2 &bw L teed il bofe unfliss oag
wath spociol imatmueliee o vusve to sp-e-;in.{,

*m:ﬂis.tm L P £ "rn_ciliatu [ MSE)
and PovL aE-l'.JLI:J'-D.-':'- w:ﬂi_ﬂ;tu_ fo ';!mmnl purpose

. h e
1t e waed to ghorg M vebirn program cowndes
I wehen a sub-veutine o0 o funcbion &8 Ladid
VWb A odo- et it called | fo veliorn
f Limk w_ﬁiiiﬁ- Tt halds

addras it stored i
i, mi::&l.ﬂl to vubiorn o Lihpn D—F{mt’ﬁﬂ“{iﬂ
W.F.lltﬁu
R15: The 'fngg_rfﬂ.mf_w@:
addnuas. This vegistes

T i¢ Ha wiwn?rrm



B P writon fo tpadwel Hoy FrogTan Loty -

i SPEcipL ‘RE\&‘QT‘EE;G.

Tre ot bue- M3 ?*.Mmfr bt o B‘hsptuul,
*rlﬂ{&ltu.-h

&) _mpmﬂo_b#_m@tsim

Providin  oslfh-metic & Lagee ?"rt:mn—w} flogs (e
.Iil'[_mi_ ngl m;u_.a ’f‘LCua-:l ovs radien. stodies b cogsant
precufvg tkesaugh b

b:l Tm*mmﬂ.“ﬂﬂ;am« Mgk '?-':'u}-..!.l;:.':.{ ["pm f'rU‘I-IL
l:nUL"-'MﬁiK 2 m;gm}
Whhtn hﬂ-&ﬂt hopper T addvess g o longa |
W AL Iy Joul haa bus .IU\'.H_-IJU|M '
» | fRumask: Disoble all Inboaupts, w_q - e MM T
ted ,|5m,|H- Uohan hoad fault secuse, E:u!:rl:jr'ﬂm
had to be abuomad from Hhe Purﬂaﬁf.e st
phugeteol
PAULTIAL Drsabl all inbwaupls cxcapt the HAC
. R-,nggpgj - Tiealoly all imd (ol %pttifir: prit”
\ o m.;.Pﬂ':frt‘Jj Il o Ei
é (oL REg STER:-
| ’}l W& Tum'w-%

A shake ond ehoek ?ﬂ’"‘b‘“ sely




ST
((dsd)era] | @sw) ¢y
[4y
AP
.§é§ %f
(v
5331519 3y
©2504u04
JddewJ
?ﬂ%w.& onery
3 -ay



fooo
Sd-nh]:f Fl_']fo s
> 'L'L‘Ei{d-'- oddiess P Pﬁ'*"!m
| Pwk b Daowmads 3P byd
Ii POP % Inctermpnda Py«
Ceii]:®e

Preala iiﬂ%; El3= R13-§ , Huw Memery
PoP § Rod « Ro = Memery [eid, Has RiszFiz+d

M“-Mi];‘h m—ah'ﬂm fou be futh'w-ﬂ % 'P@:ﬂ'-ﬂgF-'-

Pl § Fo- €7 £ Psd

Cotlor Mz Con foind & S dmek pa:i:,., e
bavksd go Hof DH-IHM‘U! La VA a, : |

o Msamk poi D, (M3F) < T shﬂrﬁi

o Paveew Shatk painfR Cpsp) — Used g e OF

.-'T

cede



. 75d)5) o |@sw)el A
254 Bosw  [¢) A
BS,FZC ;s%uwf Y

é.‘msm

reyr by 07 ) asodend- Yo

M

- TWON




« 3.6.2 COrtex.M3 Stac NS of the Stack
Main program

IMplementat;

ion
:R0=X, Rl‘—Y, R2~z
BL functiony Subrouting
\\\\
function)
PUSH {RO} ; store RO to stack & adjust S°P
PUSH  {R1) ; store Rl to stack & adiust SP
PUSH {R2} ; store R2 to stack & adjust SP
i Executing task (RO, Rl and R2
;i could be changed)
POP {R2} ; restore R2 and SP? re-adjusted
POP {R1l} ; restore Rl and SP re-adjusted
POP {RO} ; restore RO and SP re-adjusted
/ BX LR { Return

} Back to main progranm .
;: RO = X, Rl = Y, R2 =
.«. 7 next instructions

o-l""d






m'm p(Qg‘am

ek Rz R=1 Subrouting
g functionl
function 1
PSH  (RO-R2} ; Store RO, R1, R2 to stack
.. ; Executing task (RO, Rl and R2
; could be changed)
QP (R0-R2} ; restore RO, Rl, R2
BX IR ; Return
“
; Back to main progran
=X, Rl=Y, R =1
v} NEXU instructions

RGURE .12
Steck Operation Basics: Mulfiple Register Stack Operation.

Main program

M=%, KL=y, R=z Stbodie
BL  function 1
\ function 1
P53 {RO-R2, IR} ; Save registers
i including link register
... i Bxecuting task (R0, Rl and R?
i could be changed)

| POP (R0-R2, BC} ; Restore registers and
‘ / ; return

"% \ i Back to main program
i RO =¥, Rl=Y, R2=1
oo 3 Next instructions
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E6-3 The Two-Stack Model in the
Cortex-M3

Interrupt
exit

Interrupt service |
Interrupt routine (ISR) [
event
|
|
Main l " N
prog’aL——/ lll Stacking y'
': l Time
| |
Thread mode : Handler mode ! Thread mode
‘ (use MSP) : (use MSP)

(use MSP)

FIGURE 3.16
0 Both Thread Level and Handler Use Main Stack.

CONTROLILIE

Interrupt

exit
Interrupt service
routine (ISR)

Unstacking

. program |
| | |
, S |
\ I "
l .
\ l Time
\ Thread mode '| Handler mode |
(use PSP) | (use MSP) l Thread mode
| (use PSP)

FGURE 3,17
meouuﬂ: Thread Level Uses Process Stack and Handler Uses Main Stack
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