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Sixth Semester B.E. Degree Examination, June¢/July 201.9
ARM Micro Controller and Embedded Systems

Time: 3 jus. N

Note: Answer any FIVE full questions, choosing

2

3 ONE full guestion from eacl moduie,

5 Maodute-1

-

3 1 a. Explainthe architecture of ARM cortex - M3 processor with (08 Marks)

2 b.  With neat diagram. explain operation mode and privileg 3 M3 108 darks)
£z OR
L] v a . . s
iz 2 a. What is stack? Explain push and pop operation. Withighe | fieat diagram, (07 Marks)
= b. Explain in detail special repisters used in ARM,¢ 25507 109 Marks)

4

£ 3 a. Write an ALP 10 calculate the sum of | 1o 1§ (U8 Marks)

£ b. Explain the following instruction set ;3%BF HIJASR iv) MRS, 04 Marks)

7 ¢.  Explain how CMSIS provides stangfif dce for Embedded software. (94 Marks)

* E-3 %

5 4 a. Write a program to blink a ‘ age. {18 Marks)
5% b.  Lxplain the following asse IveSAREA, ENTRY. DCB. ALIGN. (0 Marks)
] :'g €, by cortex M3, {04 Marks)

’ =%
£E2 5 a 108 murks)
":,_ ?é b lain the clement of embedded systen. (08 Marks)
& 2
Z2 6 a. s (64 Marks)
SE b. (08 Marks)
82 c. (B4 Marks)
B Module-4
£z 71 ag ¢ operational and nonoperational attributes of an embedded systems. {16 Marks)
= 5 b. rent fypes of serial interface bus used in automotive communication. (06 Varks)
e
" OR
z lix@n funidamental issues in hardware sofiware co-design. {06 Marks)
§ Exphin with a neat block diagram how souree {ile 1o object file translation take place.
g 106 marks)
=xplain super loop based approach of embedded tirmware design, {04 Marky)
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ISECO2

Module-5

9 & With peat diagram explain operating system architecture,
b.  Explain how operating systems are classified.
¢. Diflerentiate berween hard real ime system and soft real time system with an examiple
each. {04 Marks)

OR

16 a2 With new dragram. explain embedded system development enviconment
b, For the following jobs caleuline the wmaround tme, waiting ume usi
scheduling algorithm

Jobs [ CPU bust time | Arrival time
e 10 ; 6.0
2 ! 2 '
3 1
4 3 4 i

¢ Write a note on 1AP [In Application Programming] and in Sk programming. (04 Marks)

ki)
v i A -

BRANCHES | ALL SEMESTERS | NOTES | QUESTON PAPERS | LAB MANUALS
A Viuresource Go Green initiative



?a%e 1
~ Ap_m Coﬁr"té"r\_
Q Ad] Ex‘:\cu‘h e  oavThtectiure O.:))
N2 ProcessSoY Lot neak drc%,mpn X0

SolP: Heve Rlocw dﬂ\q%’b'am 15 gwoavyded O Vth, q:—_lr;m
E)(‘?‘_O-\")Okbhﬂo O<L avthFhecturvz TS auoavded ' Tt
mrzg,:; OL Y tosro
B e] aboomt— Yie avwehnbtecturse

DER- wo e Havvyevd a~thei e ctuve

‘,i‘):r_t je a4 32a-bit AP

3 ls .
- . & \2, 22-bit (PR
1) Reqy iskev e Tt e

- _l:\ 2 ¢ ~ LA £ -L C ku ™0
"/) M?U,m-\’_ﬁ)uﬂ,— 7

- w‘;,e—o 240 LU fsterrupts

S \/;dl O LA e

—reenk )
V) NVIC wsed o COD*:ABN.(Q ed Jo
: . se S ave O& ‘
v ———B%)"\w_’_ ] et ?e‘r“?\ﬁ{«mig.
Bl F{ocassw

Cortex-M3 ]
l Processor Core System I 1]
— e ||
L] (1]
| & o Register | 8 ’
| 2 © dc S Bank < |
s 3 & -
Intarrupts ) 8%’ £ % § -E ( Debug ) Trace
V! az - a g '] System
|| & ALU =
5 [
g IN |
! Memory Interface S 1 ‘
, — = = tﬂ\r"—'/.l B
- — . ‘
Memory ‘
Instruction Bus Protection = Data Bus ;
Unit ‘
i
| .| Deb
Bus Interconnect — Debug | | .
! Interace I
5 = —— "E - o — i
Code Memory System Prvate
Memory and Penpherals Peripherals Optional
|

L



Fage 2

L s e St s
O N, et d/'a%r—am QMJFLC(,{}-) _HO&(DP o
CE VRN Y

reood L cund ~ WA 3
i L"”‘?* bt e CoTen
N Oavs ¢

CLCL%"@’EU\() 4 @;_ o6 ~Daseg
Q“'OPW\’?OJWGG f 2 4o G anrs .
Pm‘vs“lege_;, \Isev

Dragsor
] 4 d vOVe
\) Ofefa/ﬁ‘or) o dec ig Vuhﬁf;ﬁ | .Ho.rﬁ(e,j// ‘
‘azh“\/'\' \4281& Levels v Copten ™ -3m¢i§mf,i\fﬁode ’ //
rOew ool [Thsyead [Thread
AT Noode [MDede
€ viceplods ]
'\/\!ZM/\,C/L{%\/

t’fj (C%Dé"o’é(/b‘on deQ TW@S;'an

$-The R —oedl é% @Fewwh‘us-)s as2 YPeead mmode cond ‘,")andb—v
ong:@;sov s WW%,_OK rso\frnﬁz (“‘

rode  indicaktes A —
extcepeon hand L

X~ Pm\[]\egg levels ave sV Level EUOMCP) Bupperts ook,
verodec o{T 1‘6506'003 oAl Lge~tvel [ wohnch oPe/zrtvt—cs
@rjua’\ N e ol w@d@3 g

¥ -'Ag‘zt—e_w; TesSet—  processo ot s R

’ =e \ (<Y P SN
red e ,_ﬁvcm VAery 1 = - R S SNV \eg,-.zl_ Yrryread
7 e. \ (@RS \S-—L LN WV Ses —b\y\(za_d Oy ‘\h

e r~od e )_DWW'«LM‘F this Same.

= %Md F e
n (T)E\D
(& - thl/(rbd:'j/ Fo~ a/uua, \enc@t:bohfs

;?{i{ TR T e
< .

4634/”,_(3/ ﬂLev Aen ‘\%E—ew {j\,\:i;/k eT‘ : eod Jo

. SuU~A C)S’NY\S/\’\"‘:‘\-Q LD & ey e hg |;/ ik %M
H"d‘o’ea

/

/

|

[

/

r
|

/

|

|
|
|
|

I



ol 3
O!Fe Oy O N e \/\L‘/‘D O% A iecudl~ dfo'ﬁ\/&—m‘tﬁj
DC.—!:DE i 1’\’7/ PUSH gﬁ oy Offmbox\ - 0N Dy
Stecs | T e e T
== | Pt ©f PRro, woberehs s sed 4o S,

(Lo~FteD cund weocd deuen f“/»from = Eﬁhn?»rc
g H~e QMCbeorbs s cond T+ Cen be L ed %w\
ZW&Q\OPm’w@DO/ The addvese Stacs e Poink
ST ho TI= ~ i
“3/ el PO INTIZ p_ 263,»5 bey (spd

————

A PUOSH and POP aye the Yuo iPStyucbone uohscln S

e—:LcLU-S"VQ“-J,_ ged for pex -FOYN\MB_ "re_ad/wﬁ\:-z
Ppexet's’on O 1= Stzmew mmo#/m PUSH ic vsed
o teansfor deua $rore memo-d}_ cddrecs o Sp
add~vees ond pPoP e Lsed = CO-P%, deatea ‘Qqﬂc_ﬂ»o
_%m Oﬂ"ﬂma}l/ SF&Q\b\éd WMOSLJ__ C(_d.(lm_s ——ﬁ—om
Steers ((~wead D

SPp deoe wemic b'a_ 4 cund Yoosenn

ORTEL \O\be L} o @\/-rr‘—é/ PoOpP inSytrecnon

¥ Steuw pPOSH  and POP Opevatbon,

Let us citssame Sp s Fo‘hb\sa_ et~ A0S, cddvess.

sp S liceg]
o9
Oone Tl ;
M Afpes PUSH Opestborm SP>SPal e, SP—> 100 &y
28l ‘;D(._ﬁ{;er \énq Pop O*\)Pmbah &P —>SP+L+ i Sp —?lbo{i_ﬁ)_
m{moﬂj» e \"0’3’0‘% N ‘008\4
S = % ‘S{TY-

Corstenlc

1oo01 4 ] Doe!qJ

p=l
Sp —

A00% /

-— \\)Dm J L0044 DOeahee

PosH eop |
|




> ch,e L’Y
_ @ o) QB! Ex‘o\oui > H>Aetad ctdooumd— G‘DQCfch ~eq S xS,
wsed T PR cevtert NS F'TOQ-QSS’D‘Y . [’:q Mj

8ol The covtenrn MO-2 bt 2 ooy SPecidJ\ QQj:S“TCD’.S~
‘%%OTL
D Progeoie Stettos Reqretes CPBRD.
-__?IL’ Te oA 2> bit fo’eg\“sx:cf, Aivided ' o 2 pustx

arnely. APSE CApplication Ppd, LOkseh s £y ]
Lbit mo =7 L= 3B C:‘_t— car athoww bods Read Iu@ﬁ'fg)
O 4(%\:39?)5/‘;82’5& C-ML— PSi) , vOWnch Vs L <
bLit- vwo 040 8 oued (v 'S e ad o\»vb.&/ ooad, Eps)
( Execntion P) vohnth S favm il no Actois &4
oond ZStoRg card e {s elco REan o%,
—3 " The 2 PSRe covo \oe crccwessed bb&,‘ SP@C/\““}\ Vo Styack
Exam\;[e: PORS, RO,ABPSR  Loeud _k.\ugr into Ro
SR 7c’xpst’-, RO 7 Juler e %\ou.a, )C""‘”‘“ R
~N RS RO, TpPsp. 9
- ' (O % ¢
DRSS Reppgp [ 2etd Opreabon

—> WOen ugm@éo%\we& O, M TS ~e et o

PSR . bt~ i inStruachen Psp e VU A

— Styuctuye O% PERC
2\ zolzaloelnn "ZGZQS\"JLy\anx;\:\SS o\alel e[ s] 4o

AP, N[22 [Cc| N = Lesened
TOSR Cesexed EX(t?bDn o,

Ercr. | Peceve d B/ [T Res. x| Desevved |

W PsE_|< - > =

—-—-> N —Fbkh(_,boﬁ e
B Ne%otb\vg Tt oM be 4, t% N> oPevovbon.

C — Ca—rm_a,_ Z w0 , RAY Cawt&‘rfmm 2274 |5 cu~d
T} e e cetds 23 \ni\— ayec 4

Vo> O\/—4~(<\;v\7u3 '__e)/v ~ 'Z-/C'OUV\-d_\/‘ o

5, ————> Ciscv. Satusatoos 78 o / £ = wég,am



Pc_zge =

Tfj :l—ryn\:mwu—PL' NDee2 g Q{ﬁ(‘s%ers,
Trvee w29 FCless Y)o\,mdfl-gf PRiNBSY FFaouTMapsk
cond BHRSEPRI w=giStevs ave el d 4o dicable ~thae
e)yt,cce,’:bbnﬁ '

QQS ity Naouve s bon
i 3¢ _ :
‘;> PRIA™MPSK ; T+ 7S A A b= ’“Q’-QS\SL'{T
L O A teens Cdisaliee) all
?ht‘ewfs /-Zm<,f> = NI
cuond taz~d .

O - W20 dieckicd.
D FALVLTORSK : T TS a ) oy - ’bjp Stev

wOlhos 4l Tt disdoles ol intesrupt
Lmncepls ~N O
O £ bt g A edotred

WYy BPASERRL - Jb ceon be wp ke Ebilbs .
O Ve S\';_\—/Uc C vy d\‘ngD\L Cmu}?ﬂg)

My =< A \
et o T o Bt 4 i

ContRo L  Regerer:

T = O} 2efvts
wee & K2 caccece ST

-
- o
l-'q

T L M g I
wOu~ O PSP
CDNT‘P—DLC.OD‘, weed f?‘xf
C ke T Thryeod e~ de  a~edbied
Mtord e de  aunoedoed

)~ pel »

ode Seleat—ion

—

Ol T \Ose~

OV O %’W\Q?(’A P



i N Dodule -2 Poxgeéﬂ

I B2d) Lbvte o DP 4o colctod— S ©) A+to Ac
| o e~€.

Dcp Stk Top | De ¢ Stoeas

Dcp Sy Sta'r-l:-/' Qec el— ctddxess

E‘\"a%-ﬂﬂ,- y; Execcaarbon Ctavic \Nexe

Stast Y Slteri- O% NG Wm
~oVv RO/ ZZlo / C ouand—e
hov Ry, # O /' Sauw = 0

2 28

BACK AD D 2\/ PO / SuUurn = Sum + R o

SURS Ro, #4 /- dec~vermera— Re b'?r _’_\/u\fdod—e

Counl—rolt Z2€v0 corntinu
RACK L B BAKA Cidd i bon.

rl,;) ; x‘hb\;{—‘( LOOP

BNE BSCK o . fhon




Foge T

=
Q 25 EXf‘lCV:"’ e %o\\ovgtr)g’_ IPStruwcben Setc 4y
i BEe i e R e ) MRS
S\ No) A stsuitteyr m, OPembUr) ‘EXOU‘Y\/S‘D\Q_ T
i BrC Te Clecos Wit RF ¢ Ry, #S, #)2
Bit Fietd Clead ‘:*5 PRSI 5 clear bit @ o192
[ bidiiat =g “ bikeD al Ry o o.

REC Acondly Rd,

#4sb, Z2LOidd~

bit posibonlsik
Otires bits in
Rd ale ur;dacmg,
od .

I

SBEX’

Sigged Bit Frewd
e xte Cl—
Synteot

T ntrzect St
lo\‘t%;e/\d fsoro
One. seGSkey, Sigaq

onkond s Ve o
2> biks and

SgFx Aondy Rd,Po,

#Asb, #uvridtn

vt € Hag wesuly
o the. des t 'zrpg_

grrx Ro,R\ #H220,7#4
Exlyatt bir 20 2 bt 23
(hbte) Lo B cnad S\‘a—\
evrer~d o 32 bitbs gnd
Ao Lorte tlhae TESULL
to RO

s

Peqg e Ho TGAAT by

Sy o . lecces

—— ' §

ASF. Rd,Rm, comm) 1Spec fred oy
‘ COUNN

NS
. —He rnlentq
Nove ) ~e ey

9.enewodL
"0’% (Clkex<

T ~ooveS tha
Pt Shiybite fron R

Tts usced Ffor

o te I+ on

R R, RS, HG

/
Avtthrnne be SW il edb
9 brts. /)’4' r

A

PIRS  Ro,PRmpgs

04 Spec/i‘odx ~egic corrlon d PRIN WS valueg,
- ‘ESO+O\§F€CA"O=&CU\A,({ WO ke |-
Lesc o G PRI N 'L o pp
QL/‘ Tejufcbcrm/\d
ta



Pag&g

L. « —
Q-ro 3] Ex plair v SIS ervvide B
’ Ciennderd o Ceegs. Tbkﬁr—faca fov Emoedded

50%\—»30**- [ ~oet in e g(mamj_



Ckg.a 9

L/Lg\hg C )

@ Li‘c_g WO~te o Wgwm +o b WY g LE D

— #define LED * ((volable UPsSGaed Tvk¥)
( OwDFEFo00 V),

ot e Cnvoivd)d)

gl -
it l/' :
voklasle TInt )
VO Lle C\')
A e
JLL/"LD = Ow 00 ) i = N i_
G (V=0 \<\o/"\+’*3 /&dwwa/ j
L3 o

X
ﬂr}; = Ut e Ono)l. /)" Lep ON /
NP |© \+’f3/&/d¢m"a/ /



PCL% e {_\ O‘

L\—b_j Exle“O <ty e %’OIALOLOK'\O
ARED, ENTR %—O%gkaﬂﬁrC$Y&QEVlg
p >} DS, Ay e
Diveckves Teser FH}ODS

Tt mSkyucks tyre crssermboley

X0 assSemdeNe o Cmrrar)?/k S
Pewd Ccod e CRormD O Aei—cx

o) Sﬁﬁmw—g_

@ ENTE—y o R R Vv ez e on
OO 0 - ~ | ~
U*‘“é,_ <<E1 . add~egc
@ DL PD&,%—)Y)L COD Gl A— ka/\:e/ o
oo cakeg ©re O reOve \o%€
@%, r*r)ﬁmowj_ con A d@\‘sﬁna S
T byne conkeamic @% ey

MW\O’V}/

@ AVVAQ N T\ ‘/\@L\DS Y S cp(»g/vvﬁ’)g
Cl sy e — M,@,r\/v/m}_ Lo oo
P“dd’:r’g/ Lo Zenpg.

(OrrEN

GC) . Expledn d/'\H—C«W'” bug \W\L'_er%"«ﬁ&c WFFWEed
b\} Covten POX . ’Cv\lm’ e MNew gﬂu%u’g).




Pc'ge, 1)

N odule — 3

@Sa? EXF‘OL;h oo ewrloedded Sb‘siem a2 CLLLSS\"}

Envicedded S(/'Stﬁms a<xe cbu:ssika'cd as

C1> C’:\ehgwi,«“oQ based.

Qermexabom (

Featus—eg E}camf\eg
FBuitt wo s g-lo:v—u? # Digitel Tele

ASE Gen.
and 4 -bir- A P\mon{ Kva_?q

¥ Ina~duwoaxe 1S S?mf\¢

¥ Assennb Laun <
s u—SC_du.a—?év d,?\::?gfwm

A Nove Pom«%‘_k& Hace» ASH
Ger
2vd G ¥ Uces 32 it ap iebituc H-Lobolec
e
3 Dorroin Q\Deci}f‘a ?-(oc-c_s_s.w
cord Corkollexs ave Wied Eig
Lrh Ger F Ll vy P / 3 bil-s e - Sy L=
Q~<¢ weead PHOb-c_
- |oc Clr:--‘s?-
X C@m{)\e,,\ )Duu—*’:awc'r‘
, — .

J

i) PCY::F»n«\cth(-e_ cu~d C’OW"F\Q}M\‘:‘F baged .

Classs E;cmbohs @\

OS> Srmott Scede. Vses §f1e bilm e £ desigyn

Toys ave Yne ey\aw\/_‘:\u S S 'S
b> N)edturws Scale © “UYWs-es
b MC/ EasScCs oY DEPe. . asm [c[c-f-—{—

£ derne to prnevt —

vesed

s:ng/\( Oy Llg 6« 33

Gy WUsed



R R R A Biloce AA% erplan
)

@A e nepi— ol endoedde 4 Q«Ts\ ehe

Brocis Dragenre

| EE ] e
(Y g

Th\:({«tﬂ(z_

\Scbso« x—a\ﬁi}—%- CPU ——%)Dp,ct———%@@

Exf\wmonborl
DA Ewmloedded F‘/]SP(M s 3 mc‘*‘h'%”\fﬂbmh

V\ardu\aar:_/ So_fl——u&Cv\’L and RTbg.

2 e duoase ibc lueds “0-(‘906590‘7 m(mw/Fort:
S5ensSess ac ructkivec L.

2> So%\—uscwc_ fockades L#WM%\F \h"cew%cue |

T taD o & I

cp‘;\:\( cation S©o

Lj) ios: dIv ‘/\—C\FG «\-@(‘OC'CSCW S s
a_,PP\{ calbor e Sel- o% a,F.F\a'CQEOhS Oh/—Fq

Qfe_os‘{;-zd C(-W\“lM”/dC\va,d Eroe

EXaN\ﬂL . SMBRT Plorme

h)w — )'a-,:ac-assur/ \?_AN\,P—oM, < -

s L VL, 0s qpp\\‘cc\b‘or:._c

RToc — UI/ O<=.




P'Ckg& 13

: =L :
Q No 3! D\_F_me\:s'bu(-& \o.e_-br.aeen Pis¢c and cisc

Rias c1Le C

D Stands fr Redeced | 35 Clombe fir Conpirsn

Tctbrt bor Sea- Cﬂmfw"— jng)c-vu.c,bvn Cea— C&'\'\?Wi

L ~\-
] =
=x e crbor §(>-ee,d i< 2> S\lew= (/OM_Fave,d
a> ,Fas\_ \ZJQC_
2> \f_e_gg/uvw'\\"\:-(,d o Ot 2) Nore o e%_ "MShaeac b
NC L bons - &M¢

\ L|>.A—n TR tyuwchensS Ove

mc\— Ovitieso o A S~
G Qbﬂ) \ ¥ Oon~or4:\~og«=ho.1\..

e ca\Hho vy

@.no é-@ Ex\o\w‘h Voo 'F‘Y‘o%f“m MO0 A

O\/U“QS{\\K,‘LA._ ‘ :
P?Dﬁn/otm o2 vy o Roern O ngs‘k"" oL

1D Mo ( casred Rorn)!
. Ty fe ome Broe %-(ammo&\( Po
R " S F@Vd&«ﬂh«smod A= Veornder ex~d OV\L’-&«

. Less Fledblc
11D Prvgooromalble Pead Only mOwowry CPeem).
. e TS Gechiromable ot~ YWler— ound atyp
B S U= FUCE peoechamenn "@’Y' P—rtoﬁ.ramm.‘hf\ and
v orim_once Breo fovogermminrabi
. Tt LSec PoX 'ngcc_
Wy EPRen (Esorgabic PPon)! L
e OV \igWi—g,
. I WVeesL ™HYS oA —?\oa_l—_ma_ é,a,u»c_ CO"“"PL"
fﬁ?\i\}:o\rf‘:’% I~M\Gra A (& eed -—f‘r WM‘hZ_ L
W) EE erom( Blectas cally Eoacaki. PRom:

..I.\’ Caav~ b.__ .ew&‘(d/
- it 2w e 1o '?:E:i_t_j v Ve ed ‘Q*w"'m"miiﬁlf\




. .0 é’@ Ex F\afh ew  lwowonoua- ?-w\—:-e_cbit)h
Civeras\—  woONE [TRET T yewo Sc\Wem ¢j.




: Nodule -, Poge 13
®'7d1 LA WNet— cove Hae OPmbvv\gj\ cond o3
— el attA bk ee O% sl o 0poe
; e doedded S
Owbuma,( qwx"fﬁ bbb batec "’5"-’1’*\
These Yt the oot i wWhyeh oOverat sl
imPou.\— o% oFeYod:mn Oi an  envdpedd ed sv‘st-cm
'T'Bev‘ ase
[ I'Z-esfonse_'. Tt the quictiness cn <ls owx-
por— .,bcv A given (‘/F .~ Brae
2. ’rkwwgu\{;m—: T bhe efficiency Of Hae SYske
T re 0% envents [ woorK  Haar— toucec
pleece 'F“f L QNLn Ao WUw- o% Lenve
Ex: Covd veader wead[vowte Crnpen i
2 Reuability )y T i3 -t mmeasuse d¢?¢p.dmb
@r:a" e Efs, wihed~ s dej:lcsh.d uan(.\_—-og
FATRYE (MNecn Timne 13etween Fariluves) &
T TR C M ean Time Jo Z-cfahr)

Ex: Drsw- Q-cco\/hf‘af { os ?ww{‘«'mahc.e__
L. Maintern olpt bty T 75 welated do the L
— wer ey GD%5 Y corev BEwe ‘/\—l;\fw' L %‘A\AAVL
e/ M A
<. Scuwn’“sg 2 TThee ‘ttevros Conzﬁdmbfal?\:g//

C?YOtuboh O'k “deoves SLrore LML cLccess)
;.l_h'teg'r?t—bj, C (A ol P~o~S ~ed mac\/?b~(qu ‘e
phot alliowsd) cund Avas Lot vy

So|©:

- Scl—ﬁeyz Tt deats cOoMh e Fossfb\-e Q‘CUY\G?<

ol ~- Ceun be Trw-é\r\,l"-&d $ron~ hoczavdus
tordir oS .




> PCLS{ 6
i) Non- O-F’Yabohak ek
1D Testabil HT‘K, aund d"’b\"'g»cvb\‘ ‘?k?_:%hud:zc.

fov an ermoedded SYstern  there
Shourd oe e proVision £ ¢lvectairm

b\L >
OC g w-rl- n|w o <o o) F:U'D‘('ﬁ
T — A Stetble
oole aund or L Sarve bBre (oo e d Ao b

SO1Z ko Hatrn UShg Propes debuy moctinmds,
Ex' Detecon O.b _Fw-l:-s. £ USR  othev devie.

2 Ev owabi UER Alhae ghowd DoV B any gene -

__Tak\ah %ﬂk/‘? Cl”‘\-})-t-(‘vr\nl-e/ §r3\:m.f O, w&-rv\.m,a\
Q-\r‘ﬂ/\ﬁ/ 2NN YN AN T aembed .§‘7€\"Lrhg_
Ext llindg i) & woaske paw ob naw P, P e Ye
/lr\;\/"h& '-5/00@. ~e/\/«9)\/a«/lpi'-"c’9~

3) Pu‘o/‘,/a-’b\'(\"l’ 4 IW—@SFéCEVC 0# d’:{'b{v""’”{’

cescer | conteollex, Hre .(~($«~mwm4 ai,ms
P;:’pl:wiwi et duigiel ih alieel=d.

Lf) Tive o FTDE’DU/[ < Gind POl
g T e Hhe Arverbon 'wzlua;@d fo
d&é-‘ﬁ,\,\ X AL LD W/bechLLd P’Y‘decé/l‘—/ Gnd Y |eente

Ol 4tue Ean~_ in Lo Htee na~ - b(tha 2 il
WWL/ gets Lavncbed
- and Toktar Cot—
Ef s Ui gm= £ ]
Tt ¢ Che cO& % a Pyoduu.
o bulvv

}!




Cewvoll T ~d—e T#LC-LS e

poga 17‘
"313{(‘ O,{)

UNCed T

CUOND oYV Conmnrmmurg ¢ ol bhong

%%Tee ke s OL"(CHTb.Q,C:t’U\’Q/ Leckhoo Lojrcg crre
us ed /thuv&aﬂ,b. canl, UIN cund moST .

—7gos _namd Descriploon

iy e

@) roosT bug | Fr €
F"Y\—’/ «?@Mﬂc\

Vs s dwﬁs Clhes v Y "‘m’\")g/

e odi © A1 eo S

T+ Stards —fw Conwtro\ Prse a Ncteeoors .
»oeex\ ‘e Sesal A YA b Cal B S
AT vocs ~2\lecged 1o (A56 b‘a/
Rober Bosch awx ad A enn

uced in the AU DR OEY 2

wMoStu&
S Ll o Irecturs< i

¥ N e
o R oy e Ssogrs uo A D Al bl ;
e TITD ool Tdents & e roesSSage
%96 o lso ¢ ctdol s\ es ne e

St
»Jgj wefmm455 « ID 4o pesfe™
s cLceesS Qv\oa»(tb/qtﬂeﬁ \
¥ A o g\~ e o kamac é/T«\ﬁ\/\f“f e
Send 0¥ wvrce~e Ma. DIFS

R adeaR
R N Q\’GW\A‘Q ;?V\F \/oaod‘jh‘tffwnh%b_

Lr\\_;-se-ed -«]?(/f l\\l")—-\/@/\’W:C/\G— ’C/@mf‘ﬁum\ccubob
cvnd H W2, Lo

eond  cLebrael=>s /
¥ Ty wmuees 5?\08/)& g e ovnd oW -

—ple Qv DRI OLS""’ZA’*
D1 e ,?M /L(aw,f.h'vwigs\'oh O;f Aet—a_

C oo

pA OY\/‘J'A/ ~aStEéer Courd Thfb“ai*'e A

H RPN IS 30 =l W%\A \/\eadww =

’(’E\’UTY:E\C', l/\DTnd?onS) ‘EQ’%M_,
rerde —for teDedia N ent—ed §\1$\«Cm Vetng
f~ g% _\Dké/ Brow2 )

Deoocer 2EE I

cofy ~olbon e d <teb

ade YAk wéen FoN roech >0 \og4

ad Tl con o e &S Aevices,




PQB.( -1 &

e a — .
>’ EXF‘“”“ -?vadamw—-ak (SsUeg T~ e d
NA LD

so%tﬁ/\.ca'\r( Co-~dess
O Stiec b, e del o
4 Rhode| !l MYode L e a w<eA{e~xerce
dses\%/w Oy rvetod uced " "Eu\/\-& ervedd e d g%

‘Prvchr'i‘t.ﬁ.(:irum .

) Stlee loog,
x X
cow«z‘)\et—e l\htwrmaj?l‘oa') Moo i,

Tt gQw<s Bne
Y f\em&v\i——aﬁ@n Aetellsa The VanousS cclntect

ol L —H-(&M»L-?—CJL'U“(‘C_{ dbt uees Stakt moach

ay &
o Conbmller fyehdbectuce
P T ATl Y A 2 E Ctah-e =g icter gand

//Om)o,‘v\.c\ o n ot cvts .
WUWsed Tn G rood L

4o 0

b > Dettn ok s E ecturcl
Acvea g\pouHm Te A c\evnn L -—!:Wowg’\» S IO
ot 15 Lwetrss stk ed

C) CerpD Cl:?h?kg Sead=c Ol DM"&»F&\*\/\}
e, ;
T1 S e cormbimed —te o we ol > cnd b

d) alcc and RLSC These avze Hhe avchs't e ctur=eg
R ot A
o fered po aeciding tine Ingatcioon Qesiz..

e %;u\rmou\"
B €7 Serecbng B Languagn: Here T allowss s

C‘J»&%/\/\¥YS Joo LS C1C+"f'/jakva/~—\~\\’.>l_. R el

6 Pockivaming Syfter Requemants in
Vo drogee  cnd (SO%L—DQY‘&
e

Sl

— Yo vl et
baged o RS/ |gc

J
=
A d(C\\dﬁV)é, H~
A~ e c s ‘Oa[ed
o Harvayd /\/Or) ~ Nt ey




%bj EXF)cu“n L9 tHA A
S0un~xca

Sourc e
e 1

Eenzy

Sounce
EFiwe
(.ase O0Y

. Src)

.Oby 4o | Abcalule

he) £ Object-
T < o

ConVeyte <

4/ -
e e Code CHc@ub e )
e~ LASLE  bevwA— ediber Sfe

# D The 70
O e cd—e %iﬁﬁe Souvxe lrj\& Woh~cly ceunbbe T
LCloacro [Thf‘s i hAgw Lene) MWJ
#52)%% Lot~ ~tee p\ur @{F el
—+Hhe SoUxte b—\{ =
e

cerr e CONV o~ ed ko Ob

JD’H{,VO\'Y)”C\'\ Conl=a'ms  © cond )
c-s\ 3 a prrooos Corpilem wged ‘»«}vw;\
PURVAN-NISTE

.

Olol\olio)

‘/‘_?\W \\HJ\\




B N Y :
| ;YP\_C),\T&‘) SUVP(Y R j> L .
aced “Je-20
anloedded %;Yh(') b‘DG‘EL d " i‘ﬁfro% o {,
S g
Zg1L28 Vi Bype o) approaeh Ts  uie g o e
| Boh” e ot e ermbleade onrd M‘:"PP -
Ao 15 mol ey = ot — En S
e It doegimol— regquores  OS.

. Excmrvpleg axe  \Video %(Armg/ ‘;—nb—\r—ex—) Sy
g1 er (€ LO¥itte— ag

|

|
« Tbe hole code —?‘«/‘ e
ovoe LOOP O e dne cotes Q@V\thw

; A&Bodu -

|
Broe qel] Wit~ e oA — di‘aﬂ—-{uhn 07\/\9\_040-3 OS a~vd~Tvzetuee
D 0S5 alks \iKe o >ridge bes

'Diccﬂ—o—aho
f //\ s
Oser -DPP\\'C‘*W"’, Vs ev— \lC%L"SOr‘)_% o d
\ \‘r’)‘b‘LV\-/é Ld V\C\Y‘d@rﬁ on
vwohrath Tt s Wﬂr\%h?

%%gchak S A cose o) oc
ornt ¥ (s vvag/{;aos)‘bxk.f.\,

——?O\I{‘wo.kj\ ©S Gyt \toctun
vo L \nave \oge,— e Pl {carksr

Varvoud  managpeno ent — aad

w lhaxdesa e,
|
rua_?t_m e\~ Proceec & o w%(um 0% G ;
g)

A, Pocecs M
Pas
applicalon ek e Y ytve 605 Aecides oo U
RNomd Vo ade cared (Ui oo ey

LSO MY T LS

rx(jcur\kg,

i i, AT Chaie 51 088, sheemyl e s,
LA, pro cLeSes PO AAons Cula\@

°) mzm)«jrg,C%M")“P—”M> needed o pun o ?arb*cu}“f'

oppli calbor -
9. Device NMiawnagims gt TI- dearS 0itn Ahhe Lo\ wac{(
Cline 095/??‘5‘0%&(/\%’30‘/‘46) / Cers CODAL™E HNe clvoun— Ok “‘

(

Enrey [Roro ko e e caked
L Bes, ‘(

é—t» ﬁ\‘l{ N)ma%m erar X 'S e coWNe oy o
V\D\'W):'é(/\ Cou e (weaked, d‘(/\'@t’g‘d/moa”‘b"’d b‘“&'os, .‘

= Ih Stero e -

e —




q)‘ qBDj E'XP\MVS how ©OS ag~e CAe s Sy \g"ﬂd o PQ%(’CQ )
Sol D! Tﬂ"y.uj, cre cloessy L(»e,d Cre Ad)

—

i 0S ,or 1Ohschs ctny.
a,,FF\QQGLbOOS cors b i Sraired eun A wg eq .

OUFP\\'C_CL)C\‘OY\S Lty axe Holt— Yroe e+ E“NCCL,O\),
evanPle) Llimdowos, YVnin , e

) Reed. Tirmme OS5 - TThese types o) 0< ave tipme
oo dbed o= )ch.\con weed lﬁv‘r B eome o lcal PP\, -

_r—@aﬁj‘O»OS; QML\'Y\/P\Q L \/'A—V@ﬂx}f)s/—ﬁpp\ jcabors iy 2, Serge,
derecoorn S| Lge Tl

Q Ay owperenrdvel—< blw bhend veal byme Sl |
SxonNlo. | —},—tc,m(d Rect & T irem e SD%\—" L O R N b

D L[th‘iidwgad ; Uj,\r:m s The ’\T\J:‘-—?q_r:{\:\&“
s il = dectd| coppivcotitome (oben. Aeod
2 v S .
£Line & -~ Jre Cery e %\4%./\b1;
o?) Sa%e'/kbé, @ N S Qa_«tﬂe/‘da, S Hol— (v bBrcer
3) oo i\h{—éﬂﬁ{j}, ot T e {\‘(W"\D\Q \’\I(r;
Ve l«eec _
&) Tw! OTP & & €narnple Faet AT dosrncacclaon by
M’//A—#—/—'FV ! T e, ol o el o — ———
Q-no {L@ Y.
G} N O - T
\ . ‘\/‘cuL | i
’,33‘35,,} cpu bus bvne | Ao ke @v)\%«‘ - e
\ e i oy, = S Pkl =
= 2 3"0 j;: 3 1 = 0
; . Lf, ®) B) 2= < - LS =
Ly G Z.0 Jg=6-s |

i ARl T

\ 22—

v
o | 3> Em = L2

Ui o
i 2 ¢ s & als
. — . < =T o B Lirex = .
@'V\JF = C’\""G_\_"\’\>/L}"/) = = VO —x 7)) =\
& ATT = (0 224D /4y s 3 e o
- 6.5, ies , R 2
THT 4 =




@‘ e qj B P B e ol — p@ﬁﬁ* 2D

Ar
LaN L]
91&“% O)e/\/{hoPmc;?::C: %Lc‘/\h e vidoecd dod
\—> Ploc —Da\cgca,-(ur{\ v‘mhm‘(uﬁ
)Q;

G ol
[Host Pk Epm Toon

TS e NEML,U\.C/L/L”UW b““’ﬂ“‘\<§a‘%\,\aj\
oas% d
“:Clb\—'s\ccx)b\m _ /7————' . QUMTCQ
D‘uﬁSF'\.&&‘ \
A
Fypicad BESDE T Svweon cuog

ed Uive a Srmavel-

Ve, X coen e ctzcuny
Pron e CHosv1Pcd , sobnels 7S S pute

= QL. oA e g

Y b FO‘WM Nt oo
X Cornsider
i = omin e hesbd - -

STE otagreied e Spmens conrvmniman 1o
“ty e _‘;[VO A ?w%\(qrhmp?g v de\ﬂe\,OPH
Fol\- oy codd oo ol hl"o P\q,\r%wm

.,Z) ED‘\‘- Ser— 0)5 S| tpols Aged _-@97( C,\fy\‘P des\‘a,v\
evieurmples - G ihm , U

5) ErWMOU\'C/r 2 Ak ;mm;t{uﬁ‘ag e~ 't Vs e C’V‘Dw‘\/\‘{—b‘,
Fo mrepiicads Sarme fumcten o o device Vactu -

t{DC"fﬁ“kp‘(S AL 4 ‘/Ep va/’bf\z e e Vo v % g/[,..,\

: [ 2 = ;MN‘\\\—‘
M08 Wiste a mobe On Tap — Lipg |

—>

v

#-Stoond e ’?“’” T h bpplicaboen Pb'o%mmwmi
¥ T+ (s B OL)o{\i‘k\?, W axe) entle and

“T o e % ULe

¥ Examplt Gye  Rios, Syters Reprr

M T WiV e \/\avﬁo?, A W“F’ﬂ’%ﬂ/&ghﬁh«jcd aAvea i
e m@mc«‘}_ kAl cam TS O £0

' M"_&rnﬁa ce  Cornwands 3

~ cpyplication ¢

i M}DHK

Uf(—‘w




