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Eg vLW 

® 1 ® ̂  T 0^ %^1^'Jfr\J#"-f"i#/fr^r<^fr-j&; 
H] 2 H] TF 7 ii^i?] T -^^L0iJ Ms ̂ TT }£;&*] 

® 3 ® 7F T m %&&) tfj *Mtf & &; 
® 4® TF T l£#jt^2) i±l 

10 
® 5 ® TF T 0^ tfj %&m9L4tfa/&l M-tyi2i4t tf] ^ 1H <1± ^ SI; 
®6@^T tt^l 0^ £ ifi ifi 

®8@^T 

15 ®9®^T^ t ® o 

T t ̂  F# ®, t 
%L^b$j$vzjiiL, M-fk, P)f$$}i$L¥} $L 

20 %&#>}. #}%&&), 

^Ml0^] , T-f •4Mtil/ft& 
iilTMJMiL, #f iiLirtU!" %. ^tiH^p-. GSM, iit( CDMA, Code Division Multiple 
Access) %.%L, iit (WCDMA, Wideband Code Division Multiple 

25 Access Wireless ), iHJf] ( GPRS, General Packet Radio Service ), 
(LTE, Long Term Evolution) 

/">£,& fil -f 
(PDA), GPS#4t 

^/-f-^H, L, lUI^/l, it'f, 
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$L3&'£ki~&M I^'J^PDSP ( digital signal processor) %¥)l, 

*t & H#i t #} 'MM 

@1®^T:&100„ J;c|I3l#fTF, 

iiCyjr tLi£: 

110: fate #T/Vff-f # f'J ffl i&M "T o #f ̂ itT^vft ^ ̂  > ii)"^D 
10 HMIMt-^-, iHStfi'-f-, 

_2.^t 3L#i: (FFT, Fast Fourier Transform X (DCT, Discrete Cosine 

Transform) -§~6^H 

^ M i4, ^ ^ ̂  lM>] „ 

120: 

15 totbit^J^] fr\J tb#0 #'] 

¥r^lL 

tb#^ fj&it&Ji^M&o T^4f 

Tt§7 p)ittjtiJity} „ 4g-0§ 

16^^^ & 11—^ o , 4f^t20ms—M $ % -f", #0 ~ 4kHzM^ & 
H) tfj 160^- £ M 10^-f- f, %10 ~ 2kHzM 41 & ® W 5 ^, 2 ~ 4kHz 

25 )*t0 ~ 2kHzM4L 

& ® ^ #7 M±iUt -T £1 % IF bit¥}&% fcb#, ^ttotJnt^^-
lFJrit^S'J^'J^M^restjDit, fj~#4&2 ~ 41<HZM41?ILS) l*] 

'JN#^J^tb#rest_bit^St.^2 ~ 4kFIzM^^i) 1*)^-^^, -^^-^-^5 tb#„ 

^restj^its^-^^^f""f*;Jv'h ̂ M*§tb#^gfr -f-^^ii D tb# 
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[5] ^^ 1^#)^ii^0-2kHz 

fck#^0e»„ 

5 tot_bit^M^/f¥-f"^^l'f^- (iH-kv, 0~8kHz^j!£ 

fr-j tk#|t 0 totbit^l fr , ^L{i.B^| itj; tk# fr-J tk#|t 0 tot bit HI Ht, M 

/t fr\j t-f /X'T ^ fM %_\lLBT VX iX.fateW, %L tk # fr\J tk #|t 0 tot_bitiM/i %L, fM^Ltk 

10 totbit^j^ , fj^^iLB^ifj „ iitfj^^iLB^L—fj^itijtjL^ JiF^M^ 

<io -f^'J-^cf, fate^Mt^if, iM:ffl%./fi.&i 
t'f^SeJ^^Jtk#0 HUk, 

5L 7-/2.91<Hz, 3.21<Hz, 
3.5kHz^„ 

^#M&M$t4f%h$t#, #f^L{i.B T ̂  ^ 
0 ~ SkHzM^&SJ ft ^j20^f^ t ?| -f, ^ 

o &]-&, *j~^#-^-^ 

\6kHz^%^"it-^r, tJ^^^20ms, 6.8kbps, fate-^^fi*}20 
20 ^ ) 0 ( 6.8kbps x 20ms = 136 bits ), #BiitjL^;6; 

7.6kbpsHt, (20^) fa#^s^-M>*Lfck#^lfc 
0 ( 7.6kbps x 20ms = 152 bits ), #BiitjL^;8„ 

T& 7 W , xftlAf fate %st-frft *fc ZLt tk 
25 # ̂  fr-j M -f" fr-j |L ̂  ^ A.& ̂ -f fM o 

^ $, <y M&At-f t rf-ffifS/ffc GW & H" &}# frtfi tk#, tk 

\t-§- fr-j tk#^Se."5T &•&•: $, ̂  #f -f" 11 j£ tk#fr-jfr-j 
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tk ip ̂  tk # ̂  ,Sj M P# M -fPJffrftz &] tk ##; „ 
~ 2kHz^ili0Jlo T5?^ 

iH i)L *t M -f- ̂  tk # ̂  fr-j iM *£ o 
i$#^'Jl: # tk#^Jl,ljM#^4kHz, ^2kHz~4kHz&® I*) 

5 -ffttb^frm^O, &jtbMf^m5tb#, 2kHz~4kHz& IS] PJftf- ft^ 
Jkffr, #^A0~2kHz 

&®^f;i^Nblt^k#0 PJT&J® #}&&#!&%: M.0~2kHz&IMl 
ft (5^f ) 
tf]4/^^~ ft i1 -^^h^fft&iA *y 1 tk# J #$, ̂  f, ^ jtk##, 

10 %M #f ^ ̂  #} fck#IMF" f-NbltftMf*-Lt- „ 
i$4H^']2: *j"2kHz~4kHz&IS) ^1 ^ e^gifck#^ 

fc^^kHz&lD^k#^^-^# $t%K, U>JjW2~4kHz&ID 
tk#|tNbit = J x K, $^>M~2kHz&ID ^Nblt = JX K^tk#0 

/AO^kHz&ID^W^f (5>H-f ) 
15 Nblt/5^tk#0 

iJI]#^J3: *f2kHz~4kHz&lD f&fc 
*t2~4kHz&ID i*) f^fieJ^k#, m^2~4kHz^®^tb#^S5^^-
f-#U/K, U'J jtW2~4kHz& ID *) ip^j tk##LNblt = 5 x ( 5-K) + 5 x J, 

't^A0~2kHz-^lD^-^'f^^Nblt^I;k#o 

20 t 
jtkif, & fcPJf ribM^-'hJf~:?$i$Ljl]lL> 

120 ̂  ^ #f /t tk # ge, „ 
140: T^*M& 

# M is & o #f i&# tfj Mij & ̂  #j aJ1 tf) IM'J „ 

T *£J'J T 
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fate^M.ty %faiHfit)^ ® 21,220,230, 
240^#J-f i?® lt^Jl20, 130, 140^01^1 „ ® 2i? ® 16^ if T # 
#250, 260, ffiLJ?]211^212^#! ®lt^jll0o Tt'tfM®2^ai^^ 

5 211: iti±*t4fr A/ff-f - % - flWff-f-**# ~ flWff-f-. 
1^'J^p, Aft" "T ii# >^'J li^h (LPC, linear predictive coding ) 

£h $£ :tl] if M # (Line Spectral Frequency, LSF ) ^ II 5fa -f- if- M 41 

(Immittance Spectral Frequency, ISF ) —, i££f JH] ^Ait-^resfa ij iJt 

>EL^^#^exc_pito ^i^LSF^ItillSF^M -f ̂ >^LPC^/f t #1 % 

10 It(^pLPC^It) J-^-fres^ I] i£^^^^"^.exc_pit 

jp> — 0^ iiM"& -f" , I] i-t-y®. i^exc_pit#. jp> -^- Eft" iAit -§" „ 

212: %—0t JAit-^iit^t MiAit -§" „ ft % n^iH , 

iAit-f" ̂  fit) tfkA-it-f"res^ t\ 4$~f\ iti£exc_pit^#J i^^fMiA^L^ > 

?4\ fate M iA $k J- it "T fres^fcMiAfitj i) i#vf_exc_pit fr\J ^11 -li 4^ 

15 #'JJ|f |] 1%i^-o I] 1±! 

"Ifiljfv, U'J A^MiAfit) ̂ Mit-f"f_res'A-irMiA&J il 4$"If i^.f_exc_pit Jn^f-i^J 

M lA fit) A iM.it -f" f_diff, iM.it -f" fdiffft % #f iiM§" "f" - ^ I] 

^ $ Is" #T it! "ft"~§" it" ̂  > $'J #M JA fit) ftUHt-f fresjLjg-ft % AiMit-§" 

f diff, zpmtAit-f, 

20 ^^JMiAit-f^, #J^@lt^l20, 130, 140^01^1 fit)220, 230, 240 

MlAit -f" ii#, I?T7 f )J fitJ M^IT -f" „ 

#260 „ ®T^ ^'J jl] ̂ # Eft>H'J(Pulse Code 

Modulation, PCM) ) tiPJf&ftiAit-f i&jf 

jj'J |] ^"jzT i^., ^t^^ -^-0t^§"fit) ti itM i^.exc_pit 
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fit]$jfijg^yr^ ffij^jtfitj^ikit-^o 

fitj^L, 7 zL&AiMit-^fjiiff^-^, 

5 flago 1^1 #J4, -JcilWf HtSskMifih fit]%ftt"^§"~§" 1^ T ^T &-&r I] ?k-jsL$k-# 1?"^ 

exc_pit, 

10 ®3®^T %faiH fit] tfit-fi&HM^ fit] 7T&300, iZTrmoo & 
k^\ 

310: +Xmtfit]bb&^^M^&fit]MiAit-f o 

21, iti±^Ml i? &*b£ ̂ M tk#v,fut 

*j-f 

15 fitjMlAit&^fM&XffiJ'^&l^--W 

^ft-f; ^ &>£•tb#v,fut ifc ^ft-f ^fit] rt&Xifa 
mt-f; ^^^^ML^^-^Hirikit-ft^^fitj^^A^it-fH, 
%$> &hit -f" ii# Rt" fa M ^'J JP» — M "f", ff # ̂  M "f" fa 
|l j^MlAit^&j&ifi& fitjMlAit-^, 4ii—^ 

20 

320: £^£fit)Ml£it^)MJtfMZL4ril-fit)'t1t;ZT, fateW^ikfitjM^A 
it-f" ̂ fj/j $'J ^Ulf-^ it! fr\J M~T o -ft ̂  ̂  iH> #fit! fr-j MiiM§" "T >M &.M %L 

tL^&: iMffi^difitjMiAit^fitj^&M^^-^fM^LiM-* faUffi^tk fitjM^Ait 
-f" fit)rf$iT it! #" -§"^Tiff Ht-f" 41 fr\J JL'}" —^o -JcVi 

o 

i^i30#N$i£^, fitjfMfc 
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tk # fit] It 0 tot bit^ M ~f fit] ^ fit] o |£ ^ Jr, T ̂  ^ 

^^ &M&&-?fit)^&fitJM4M&. Miilff *'J^ 

^ H ̂  M it JL ̂  M J$,#f 4i -f fit] -f ^ fit] jg % | -f&iF o fit] f% %.& fit] fy. 

5 I'J.T ̂  M (5], -^L^T ̂  (§] o 

-f ^J^^£tit^ftk#V,fu t &^<Kf 
J§L-3#/ff T&~ke$} I] ii^^^jffiftfc,, #-

io mti^mt-ffitj^fitjr^. 
9d", fit]th -if-f#jf" AR^T I] it&xs, 
-#"jzr #"-§•„ 

&& t) itM^^-^mtj'tt^, -^fMmt^fit] 
ij xtM faktf#T it! #"-§• ^jn^ifitj #iiflag^^^ #f {±! fr-j M 

11 $L$£Ml^$i%kJ& fit]%^$$T it! 'ft""^"^FifHt•%• > i23&0^ 

-f-„ 

20 ft^fateM^tkfitjMWt-f^f^^^tkfitjM^it-ffitj^P}, T^/A 

it^iti lilM'f , # 
^#^fi^#^Miii/f§"-f"^-f|j>5!1J^^^it! fit]iH-ka, ^ffjfi^7^/20iris, 
^#^^12.8kHz^^f-f, M«#l^256^, f^7t?6.4kHz, ^7.6kbps^^Ht, 
-^16^^11—^-^^, ^-^"16^-^^, fj^{ii£^/10 ( 4kHz ), %izffity& ¥] 

25 ^ i: ̂  M f- ̂ -f 10 Ht, M 4-6.4kHz & ® it: fit] M*A % It it it 
1.6~4kHz &0} fitj$% is\ %. $'J # &l o ft ^ fM $'J fit] £$lfitj-if-- fy], Tit i£ 
ziPJfi&^fitjMiAit-ftftjf >J3— fitjMiAit 

-fo ^|&M.X 
ifcjf$tt>Y, fate^ikif-ffitj^^l, ^4%i?%fit}4£fcs^n 
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%LM$L fit) M$/ft "T $'J ^ it; MiiM§""T o 

«i&0£] fit] A, &fe$£M-*3} A J A , 

^ T I] I^^ISF 
5 4-^LSF^i^i^fMm^^^ik Wfr, ititLSF 

^ & Itii#^ it o # TF #1» ^ ̂  T%-£• 3L F# i£t ifi fM vK'J fit] M $A % It fit) tl i'i 
^ -f—|I| {i (it |1]{i"5f ^^m-y55,^ Htfr-j#^£ijii£.3L ) Ht, i&'bfeiz 
-£- 3L F# i£ ̂  fM vK'J fi^ M *A % It fit) +1 <i o 

10 jM^h 
fitjM^t-f' o 

330: $M&#M3ifcfitjM^t-ffafmfit)Mi£1t-f fitj^^t 

•f o £iti±#MW#J 7 $-&, its , fH»J T ^^5, it! , 

, U'Jititii#il>^i4#^-pti£^ (IFFT, 
15 Inverse Fast Fourier Transform ) ^$z fit) Mi^i£ J£L £h &£ 4Mf-M N~ $A fit) #T it! ̂  

-fo #^/^'J, ?i-fViM^i%,f2]fit)'ti;%, *Wi£lSF|M;ti^LSFjM;ti£#t. 
^#^jLPC^It, ^Jj?]itLPC^It^tM^i£^^^#^J^'ft-fii#Ht^^ 

-f #^'J HtiMWit: ̂ ft-f fit)7j%, illif J£„ 

20 it 

ii^itjif^it; fitjMlsilt-^, /f^#Tit!'f§-§"i£ 

fc)^ft^fitj&^s^n %&&], T® ® A^i^Lfa 
t fit)M ft o 

25 Ht^, ?£7^H£fit)l;k&^^^ikfit)M^t-f (310) fitj^m^h Fii 

330^01^1 „ 
-kM^l # f |J ^5, J±{ ^ M iJHt -f o 

S4®^T ^ it: WliiHt 

-f^^r^410„ it^r>£410^i£: 
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411: JLJ?] % %—^ 

T tb#vjfu^, M} S] 2^2601tr fr-J JlJ?] ̂ t^^yEL 

fa* ^#T!kit-^sfrit 

%f-f"-f"M/f"§'f"^HTj*iii3f^^|f-^S/, ijtj^—liLtb#1^,J^D&^^-l'i/ft:"f"f_diff, 

l=3 jt~^^#i^flag^„ ij^^iOltk ##!]:&* 

|] I] -JcVi#> ijtip>— 

MJ^iLit#i?'ft-f ¥}%kfytirJ$L^ 'b ^Ht-f „ 

10 412: —Mis&JW^, ¥vfate%— 

-ftfa%.&-^#v,fu t £'ft^ Ht^^t-f - itit-% 

-f"„ it^r — M*Ait^iHfa &$£%%-*%<&&] AiMit^fjdiff, faj® £} 

15 413: &] ft&*$&#} 

ikit-ft^^fitj ft^^it-f Ht, W 

^K^Mt -f i#/fr 0t o 

414: jt^-%;^ tfj 0t^it-§" ̂  fr-j t] &&- &k:$'ft ^ -^-M 

20 iiHf -T o 

415: ft# 
-r^m, ^ t\ fitjA 

iMit-rf_difffa fit} t\ i-t-y®.$3]^7-fr-§"„ ^ I] 

it^ ̂  % jr ̂ t#r rfj -ft-f ir & , JL## # --f t -f-
25 fdiff^ o 

&m^*hkfiWkit^Z„fe, ^^®3^320, 330^1^##^# 
IL^M# & fit] 0t $kit o 
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®5®^T fate ^ fit] ^ *%i9L%rfal£M*%i9L%r fit] ^ iH <|± £ $1 „ ^ ® 5 #f 
^, &—^^tsH5io^ &#r^v/#r 520iM$^%&^#w&^530, 

5 530T ̂  #1# _h i£ ^ #<] ^ 
®6@^T %^<\fit]%iit-fitH^^fit]^m^600„ 

^600£i£: M^^^#-iL610, ; ^#^#-7^620, 
; frk#^|MM^630, 

tk#^ge,fr-jM&M^fitj^&M^^L-^^t-^fM^LlMft, -f fit]tk# 
10 ^m-, M^^TL64O, fateiM^fitj^^m^iM^t-f^tm^o 

Mi^3tj&-%~sL610~3rtft$frWs^yf£~f49-£)}Mi£tyf£-fo iit#]Vvfi"-§-~5rvX#i%-kv 
mm-f, -%-mit-f, mm-f, 

T^iH*FFT\ „ #T^v 
'ft-f fit]?M o 

15 tk#^ifc^7L620 *]" #^^tk^tot_bit^§fa^#f 
'ft-f o #f 3£tot_bit4L,$ -f-tiMlsilt-fitlf fit] tk#|t 0 

tk#^se.^M^l>f§-f'itr fit]\&M 

^t-f 

ib^fit]]^, H]^-f, 

4&M& ID ^tb^fj^&MiA^^fitj&^o 

^120W$i£^j, #0~4kHzM^^ID^M^t-f^J^lO^f-, -&t0~ 
25 2kHzM41&IDJ*J#5>HLif, 2~4kHzM^^ID^^"5^f'0 #U£, 4W^ 

^;0 ~ 2kHzM^?£lD ^ 0 ^7 lF bit 
fit]4Ktk#„ #.#2 ~ 41<HzM#iaL ID ^ fit]fit] ^tk^rest_bit 
(totbit^-i: 1 Fbit) ^ijli^2 ~ 41<HzM4i?iL ID I*] 0 #-#rest_bits 

-f - ^ ^fr\J ^ 'J^ iMil tk #^Sfa fr-j -f - ^ fr-j It 0 tk#^fizfitjML 
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[5] ^K^0~2kHz& ® ft fit] 

^o 

tb#iji] 1^^-70630"^ vx fcb#^se» fr-j 

5 tbiHflt 0 tot_bit^aMi^/fl""T^ ̂ f#4i ( 41<Hz) ;^$/5Lfr\Jo — 
JLPIIM^M'AO > fj^lAB T ̂  ̂ 7 

-^il (1^'J^p, 4kHz ) ^—fcM^-fitjM^-IJL, 1^'J^p, 7^2.91<Hz, 3.2kHz, 3.5kHz 
^F„ sfLrf', P/f&ffifc'fi.B 
TT>X#£0~4kHzM$-fc&li*ltf}10^fttfj'%$]-f (Wfr, 7&8), jtW, t 

10 tkffi^fizfitjMiAlt-ffitjyik&M^^L^rft] ?l -f" 
index^^^F „ 

M^t(iH^1, index = 7 ) 'Jx -f~ fj/^ 

i£-M>*Li£.#G^ge»0 

15 tb#iJl]|t:^7L630T^^i£JliijM4L^"f 

^tb#^Se,0 

^ n ̂  il #f J£M -f ^ M ,^fxA y M &At -f 11 fit] #r & i\ 
$M^y fa#kkffi^$zfit]yik&M^fa£~Mififit]MiA/!t-ffit]tb 

-ffir^s^^tb#ito *t-f~ -t-M^fi"-f", tb#^Ml£^/i^Hpo ~ 
2kHz^H&M|£o 

i&At-f- fr-j tb4HH& ^ S2,, T ̂  -IM# _t ̂  4$$£^ iji] 1 ~ 
3, 

25 PJt&Mi£m2)^jl640famM^fit)tfrM 

^rii.tb#ijil|^^7L630^ijill^M^§"-f"^tb#^SeJo Otft, 
M^t-f fit] tb#^gfa;4L-$cE&-Mfcb#^gfaMJ'J i&-frfr-j tb#^se., 
#-7L640«^i^#Ef^^ tb#^MJ>J tb#^iMtM W-f i£# ̂  
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&vxj 

^tb#^, iifij T 

#f i£i&)t2}i-£J£r600~5T vx it M 3k& M t, T&M && tftMM 
5 17 tfjj&fi! # ft] „ 

®7@^T T 

— $W3t$MML712, Bt 
^tM^&fa^&^iM^t-f; bb#^#-7L720, 

10 |^#-iL730, 

^#-iL740, ft&$k*%%-xn50, 
tb#^-^->L760, 

^ % _r. fcj"i-M"-f" jl^ ̂  tb# >,fu „ 

15 >^®7t» tb#^#-iL720, tb#iJtt#-iL730, iM^^5,#-iL740^J-f 
-^®6t ̂ tb#^ge,#->t620, tb#iji]^#-7L630, $^^^-^640#! I5! • ®7 
-^®6^^[§]-^^:^-fif^THt^^#-iL750, tb#^#-iL760, ff JLJ3 Ht 

©6t#MJtt$MML610o TXtf 

Ht^f-fo W*, ^t^^t-^^fLPC^#^a#^JlSF^|t (ilLSF#lt), 
-fres^ £) itM-i^.exc_pit„ JMlT-f-res^ I] i£y©^4$1f^ 

excjpit# 7^ ^—Ht iJifi -f~, # |j i£,SZ ̂ 4$ If i^.exc_pit# ̂ 7 ^—Bt -§• „ 

25 ft# ^F^'J, — His\ji-f- ̂  ̂  ̂ IJHt-fres^a gj i£j*m^If ifc£exc_pit^#J 

ii#^3L#L, ff $& J& fateMiii fr-J $%Ait-^r f_res faM^fr-J £) ^ $ If I&£. 
f_exc_pitG^@ ̂ 'li^-^'J lit I) sCfit 4$ jff $W#T ifclt-rit$io -fafcil H.M 

?%Alt-ffjres^-irMi^^} 

"If^f_exc__piti^7#^JAii.it-ff_diff, if-^HAiAit f_diffiLfe&PJfi£ 
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§-f"o t) itM^^it^t$if£it-^'&#it&k, Mj^MiAfit] f^Ait-^ 
f_res^Mft#Aii.it-^'f_diff, VX ft Xs M*Ait~y "N? i?L • itM*Ait~y T eL^ Jl 
IJMIT"f"f_diff^b, ££ T ̂  iZit-f, iH I] xtM. ̂  $ 1?" #T it! it 

it $kfit]fai& flago 
5 ^^@7t^&#^WMt720, tk#iji]^#-7L 

$$rikit-ft-fr^i, tf\vx%^\t%^-ft*kit 
10 -f" ̂  fit] |] .55; -$ ix ^exc_pitii#llj ̂ , vX % iil^'J # o $& i^7, ^ |] itM 

ty^it^t^Titj'ft-f"^^"^"!^., U'J I] &J$LZ2)^it> 
T fcb# JU3 ̂  ̂ 760^ fit] M$Ait^ffa^Z^J&fit]^ 

15 -ft-f /A^ii 

®8@^T %faiH fit] If it-f fit] ^miMOO „ 
^800#M^>L810, tk#v,fut ifc fit]Ml£it-f; -TM#-
iL820, mJkMfLfe 

20 ftfitj'tfyZT, ^mW^ikfit]M^%it-f^fMm^^ikfit]M^%it-f; 
830, fate^ikfit]M^it-ffa^mfit]M^it-f^^m^ikfit]H^it-f0 

J^xmtfit]tk#v,futit: o M 

t^W^iti^M^t-fo ?i-fftM^ifcf2)fit]'ti;Z, jtf^iLsiOTifit^p 
25 T-SM^A#^ &#wtt it: : *t &#wtt 

*fa ILfc bk#v,fut 
it! it-f#ii ihlfit] Hti^M^mt-f-; ^ tk#v,fu 41 it! 'ft-§"^f"jfT Ht 

t-f Ht, *tHiA^mt-fHtlt% -^-M&Xit 
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rM#-iL820-fo kfit]Ml£it-f 
>% JL3% VLT, -TM#-iL820TW^^ 
{±! fr\j MiiM§" ~T o -ft ̂  ̂  iH> #f^ J±J ^ M~T >M s^LfM eL^: it 

5 1±! fr-J M"f" fit] Jit ̂  ^-f~ fM %AlL. 5fait*±! ̂  MiiM§" "T 
fitjZi^ikit^^it^fitjftlsi^^it-f^fitjJLy--T#4^JOS£ 

#i4#o 

fit] fM&tbffi fit] $£ 0 

totbit^MiM.it-f" fr\j ^ %L fit] „ #4& ̂  K?-lc, °T ̂  #f|j ̂ i'iliS:JL^J tk 

-&J3 it H ̂  fr-j -f - ^ fit] jg ?| „ 

feitffl Hm^M^^fit]'\f^, ^M#-iL810^ttk#v,fuii#^# 

^$13"Is" 

-f"^ it $i fit] ft -§"££ T VX iZi§"-§"„ 
20 fit]Mtitft-f t &^ttb#v,fut 

, itim ̂ $-*3, it? M±iHt-f t it? # ft fit]it 
&, ALrft $%-Jcfj/i$'J ^ it! fit] M$Ait~T> ^ {±1 ^ MiiM§""TiSl JL^/ 

jfc*h £iM^£fit]Ml£it-f^>$JtfM^ftft, L820T^ 
25 #it ;^Jf-^ *±! ^ M^Ait "TiSl JL #v^p 0 

# ̂  i±i ^ -f $'J & fit] MJ&it^fit]^ iH, ff&FM 
#-iL820T fit] MlAit-f fit] fit]--^M^ 
fitjMlsiit-f, i&J^fitjMlsi 

fit]Mi£it-f o jttJf, 
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fM >H'J f-^ *±! ^ M^Ait "T o 
#r A #-TL830T«JM £ iMW #r A 

^Ai?r7#^jHt^^4lr{±!/f§"-f"„ :Mr#fi£, iic%&^>LT^iti£/f£j?) 
tolSFjy^ ( iUSF^Ii ) 3&4f 

, iMf ̂ J $kzwr i±{ &j H^\it-f vx #r & • 
*f-f#M5;i£^8001 &} ̂ ^#-7L ̂  ^ It & ̂  ® 3 

10 
£Jn£f&^®84&i£ift *M£;ML ̂  ̂  ̂  ^ *W -f i&nM^ $-m$L&-

8001» it^i^^^iktfM^it-f, it 
#r i±! #" -§" Jt#f fr-j „ 

T ^Ml0^ , T^fa] Jc^i£#4f 
15 t ̂ J3 o 

t, P£T^W^810^##-Oh »til 
#-TL830^#L#^][5]O HUk, T^^i^^#-iL81O^0tM^^^r^t^ 

® 9® ̂  T t iftjSWM^lOiHtfM „ W*3>#-iL910 
20 jif JlJ?]#-7L911, JU3 #%— 

912, *t|l — £JL tk#d&jffflf"J ̂  — MiiHt ~T, ?HM£ ̂  — MiiHt ~T ̂  
& >£. tk# vjfu t ̂ it! 'fg--f#-t ̂  ftisim^it-f; 3, 
^ >$&>£. tk#vjfu t it! itft^mt-f Ht, —$$.tk# t 

MJW#MM,914, 
25 %^-mm-f-, ^MM,915, 

ik fitjM^Ait-^o 
zfTJsJt&$-£j$$'?L9U* MW^#-iL912, &W 

^#-7L913,M^^#-iL914,^#-7L915^JL^##,if#iL®4t^411, 
412, 413, 414, ^415, £j 
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"5f #r^Hf fr-j 

faHLif #)&4H$-o "5f JfJ ^ [5) ^r^^^iEl, 

5 ^ ̂ &it! I# & IS) o 

-kv, 
y7t7j A,, m-kv^ il—## 

10 ^a£T fo 

#fii/ft^^^^#-iLT^^^^4#SJi^^f¥}, 2?^ 

to 

vx % b#-iL ̂  ̂  iK, ^ if&fHt ̂  -i ̂  /^ &£# H 

4r#•) 
$L&~. Ui&. X-i^^-jitH (ROM, Read-Only Memory ), l^/l^-f>l 

-iHitH (RAM, Random Access Memory ), ^iuife 4Mt"T^^I^I/f-

25 

jtb, ft , *pj£^^!] 

o ®jtb, 

#f & H] >#. o 

30 
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#] g- £ 

m]i ; 
/t fck#^ge»^#f iiJW'fi" -f -; 

»«^t^ i£# 

tk#^M|£i^S^i;k##t, ffif 

3. l ftr 

4. 1 #fi£^;3r&, ^t#^a£^-f, 

15 fck#t ^^]^k#^geJ§-fi£'7 
5. -£#^t-f, &&&-: 
^^/f i£|L ̂  'h -f /t<i, J?'J i£/ff #f i£JW 

20 /A^t^tk#v,fut^#M^ ; 
£ it? ^ S|f--f^ tf ;XT, WitjM it? ^ Si|jf 

-f- vjjj'j {±! fr\J M $/it "T; 

#r i±{ ^ HtJMr-f o 

25 &ifHf ?'J 4kft t ̂  J- !>'—^: 

-f" fr\J*t#T {±! ^~f"^Ti§" Htii^^f 

-f o 

8. fa$£Mi]-£r£6 &7 ^t-#^^-f, -g-t> 
30 ivfut 
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tk # wfu t ffl iiiit & f "J ^ M iiHt ~T ; 
& -ft-f 

mt-f; 
M *fa iLfc- tk#vjfu t ti: Ht, 

5 -it ^ -^-M^t -^, 
M^t-f&Afa^tJf&H^£fit)M^t-f» 

9. fateM]^:^ 7 $$-&, 
6^ fll ̂ L tk#fr-j It 0 fajif^){±! 

10. £#te£-f, 

11. fate^^^ 6 itfj 7j &, .&#;$££ -f, $'] i±I tf] M*A 
it-f" LSF ISF #"-§" JL> 
^ ^fLJ^fi.J[ F# 3iifr-J fM $'J fit) $j$ii^ $ ^ ^-f—l&l H Ht > $.'J'N fc-i%-^#-•% 

15 3L P# i^. fr-J vK'J fr-j M ii^ & It fr-j tl <i „ 
12. *M&;M'J-&-f, -g-^ ^it^5,& ̂ Mii^t-f 

13. 
M, ̂{M£-3$T/M§"f"#^'J M~T ; 

tk #iji] l^iL, & 4NH^ M&M -f fit) It ̂  M-^ ̂ -f ^ -ffM lL\~k Ht, 
iM ^f\^M^K\t -f- fit) tk#^Se.; 

Mi^ifafy$-7L, fate tJf&Mtitft-f fit)&4t%>*%* 
14. fateMJ^'% 13 PJftiLfi*}i£.4~, -g-#^£^-f, ^i£tk#iJl]^#-7Lifi± 

25 tk#^M|£^^S^tk#|t, ffif ̂ ^"tk#^ 
S^ fr\J H ,fj M •^ fa $r F# 3^. M ̂ t-f ^ fit) tk # It, -f" tk # 
S^o 

15. W^J^13^^i^, ^t#^-f, 
#f 3^-M ̂  tk # ̂  It 0 fa M -f" ^ ^ ̂ j| o 

30 16. W^'J^ 13 &#te£-f, ^-t» 
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17. m£M)£r£l3 

tk # ̂  ge, iL #r ̂ f fr-j tk # ̂  ifr iMt M iiMt -f $t4f ^ 0 

ri^, , &JsJf&$-*3,il}tf]M^tJ?>%JL 

&M-f „ 
19. tmM']£r£ 18 m&4*, f, &t> 

it; fr-J M "f" g^j--f-1 fr-J JL >y 
-HS 

20. 18 iM9 -£#^£-f, £t> ^^#-iLit 
ii^p TAMlc*jilfit] tk ̂  vjft t it: jjgft~T: 

*t tk # wfu t ̂  M iJHt & i£/ff M ^'J ^ — ffl &M -f; 
t it 'ft-f 

mt-f; 
M *fa iLfe- tk#v,fu t it: 'ft-f #1f ̂  Ht, 

-it-^^tHf^'J ̂ ~r» if—M^/f§"-f"fa^-^* 
mm-f?%&&*%& w^w-f o 

21. 19 -£#^£-f, &t> 

22. W^J^18^i^, &#te£-f, &t> 
^-rM#-iL/A^5,iii t&#&—M 

W-f, ffW-f;MW& tfM^t-f o 
23. 18 ^3T&, -&#te>£-f> 

mMXikW LSF il 
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fr-jM% Itfr-j tlHi ̂  -f—l&l > <$i'b$-&-£:3L F#3iifr-j fM$'J tfjM$A% It 
fr-jtlKi-o 

24. 

-f O 


