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dT = NF,dr (2.7) 

dQ = NF,rdr (2.8) 

dP = Cl dQ = NF,n rdr (2.9) 
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D z t p u ,  cc ,  (2.1 1 )  

dT z N L d r  

dQ z N(L@+ D)rdr 
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dCT = -(8uf -uTup)dr 
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dC, = dC, = rdr (2.15) 
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5. wiaunaloliibd3lin3u (Program memory) 

' ~ i 3 ~ ~ ~ f ~ ~ ~ ~ ~ l ~ ~ i b d 3 l 6 ~ f ~ ~ 8 9 ~ ~ b ~ ~ ~ ~ ~ b ~ 3 ~ ~ ~ ~ f  MCS-51 ~tuuiap"lan%wiuafdiq~ 

i~erol%$qiu ~ud3~neu&auiuo; AT89C51 ararAT89C52 orl$u?&ii~qaros~uoiaiipJi3n~"mdu 

miaunaiuQibdsssnsollR'g~qm 64 Eba%ui Inuaioli~n~a"on%BmiaunaiuQibd~aan~olniu%uotii~ 

izua m~o~auEu~ieruanm'io~a"on%~niaunai~~Qimeruonotii~~Zua!I& ImumuIu ~ ~ 8 9 ~ 5 1  0" 

~ w i a u n a i u i i ~ d s u n ~ u n i u ~ u  4 ~ b a l u i  ~uwcuri ~ ~ 8 9 ~ 5 2  o ~ w u i a  8 E b a l u i  

%un~siii%$miaunaioliimer%ui~axniuuon5aol~u win%$ ~ ~ 8 9 ~ 5 1  !oraimsn~mio 

6umiaunaioliimuuon1d 60 Eba lu i  1rax8i%B~uo; ~ ~ 8 9 ~ 5 2  o~iolisn~mdo6umdaunaiolOi 

Tdsiin.jolmuuanl& 56 i i ba?u i  miaunaiuiibdsunsol%Ba~uGo%~,a~o~bd~~1n~~1nauquni~ii~iu 
a d e  vosIolTn.jnsuhwsaiaoi m~ow~sun i i  bd3atnsolfiGama3 (Monitor program) min%Bmiaunaiolii 

~ ~ ~ ~ ~ ~ n 9 " n o = 3 3 ~ 8 ~ % ~ ~ f ~ a ~ n ~ i o l ~ l T ~ R ~ ~ 3 ~ % ~  (EPROM: Erasable Programmable Read-Only 
A 

Memory) ~ ~ ~ i 0 n ~ ~ ~ l n i 3 ~ 1 ~ ~ ~ 1 d ~ 9 8 ~ i ~ ~ ~ ~ ~  

6. w ~ ~ u ~ ~ ~ P J ~ ~ ~ Q P J Y ~ ~  (Data memory) 

G&auEu 2 zauuG?s m~aunaiolQi6yamuw~fla~a~niu%ubmu'~olbn~nouhm~a aao; 

MCS-51 ~~uua~P"la~ll$uoyn~u AT89 aiioli3nG~4~6umiaunaiuBi4o~arnuusnlff~sqm 64 

Ebalui' bmunis%$iikq MOVX %unisGmdsEumiaunaioliiGaUanieruon n i G m d o h  

miaunaiolii~~%~,amuuonwo~1olbnsnouTw~aiao~ MCS-51 a~uuiidan 

d i w h l ~ 1 ~ n n u b w a a  MCS-51 aiuukidar%uoyn3ol AT89 P?nau~~9:5 

miaernaiuQi4on?anier%u~dpd~~uu~~~ol (RAM : Random Access Memory) bmfJlldarlu8;~x~~ulm 

~~mni i~t iPd%d %UIPIO; AT89C51 ~ ~ l ~ ~ ~ ~ ~ l ~ ~ 1 4 0 ~ ~ n i ~ ~ ~ W ~ l ~  128 %uv~~z&E& 

AT89C52 Bwuim 256 I u i  ~im~uni~~ma3~niaunaio l i i~oyaniutu  lieisadu 3 aiaun"o 
a- 

mdaunaiol4iGoyadaudi9 (lower), aiauuu (upper) aaar ~oaima<4&'uw'im udaxdau9vuim 

128 

7. %l l~8%hdhJ~l f?N (Special Function Register: SFR) 
d d  .v 

~~w~~aiamasw%.anauqolni~Gi~iuwo~%olbn~noubwsa~a~f MCS-51 BAaerEu 22 22 
9 9 .  
- 4 4  ~~PS?UEIIEIO; AT89C51 lltl: 28 ;~%U!¶JQ; AT89C52 ila:oyfl3ol AT89Sxx w 4 ~ l ~ a 4 o l n % u  

AT89C52 taar AT89Sxx ~ i l u a p a ~ w a u o f i n l ~ a ~ ~ ~ o l i n n i l  AT89C51 ?Galma; SFR Bsaemnsa 
9 .  

SFR ~ 1 t ~ ~ l ~ S t l 0 ~ 3 ~ i 1 9  80H-FFH % u ~ ~ ~ w Q ~ P ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ Q P J , ~ ~ ~ u ~ u  ~ l ¶ J l S ~ l ~ l & ! &  

~mun34 (direct addressing) 

8. i~ailmofia~msaimu:w~9bd31~nsu (Program Status Word: PSW) 

aduiGmma;wuim 8 7m aiiui.jnahdql&%u3r~uGn 3aaiui.jn6imuan'i%ua~darGnwos 
4- d -  . v d d  ~onlmal jmai l&or i ia~a~r Biie~am.jaio$ DOH i imuiwanusrnur~o~ni~i i~ iu~a~hd~i~nsu%u 



d a a  
vuzEuoz~unarn iuz i i~q  v8s1~14~an~uii ladan (flag) auo~llw~n~=ii~iisp1isn~naiarw5"aaaz 

r - aa~niaaaannnisadiuuaadasaniuziu w a v o s n i ~ a ~ $ u u ~ a ~ a ~ E u o z u i ~ ~ i n g i ~ m i i q  vo9 
d- 

soand  PSW uanoin?iiamo; PSW Onl~uni~aF;unniuzvo~bd~aan~ua~Za iGn  RSO aaaz 

RSI ~sl~uni~a~anaau~n"v~s~fiaunaiu$iaiauAi $sa~u~u~vos?Gaam& R O - ~ 7  6au bau 
B a 

dnSaaa'a%urn5%$qiu?iiaa~o5" ~ 0 . ~ 7  GnPciuol%&ausn" o a$udidiplaa3n ~in?iaGuswossaaon%u 
rd - 1  aaus6$uq ui% ~ a d $ o ~ ~ ~ n ~ z ~ s % ~ n i ~ 6 i ~ f u n d i a a a z d i d u n i ~ ~ a i o % p . s ~  uarllufiu o i o i i $ ~ n 1 3  

atuu6d3aan3uaiimnaiun'uau dsEu dip.s~u~af~l~u~~siu?ubn~noub~1sa~ao~ MCS-51 %na3 

adon$~iiaamo;~0-~7 luaausn" 0 ~itusasusn"iua%w'~iui~t~uriou rn36i~luw6iv~Aiaamss" 

PSW a$aladon14siu?iiaamo; ~ 0 . ~ 7  na~Aip.sua?ldmou~uvo~bd~aan~uaauo adooz?daiuu 
w a ,  

hdsaan3uSnianusoaano5" ~ 0 . ~ 7  ?6odisnzaanaraz!8iaEnnaiu~awai~ 

9. aaonEavraamof (Accumulator: ACC) 
dd r 

fvwin 8 i n  faaonan~no$diaa~lis EOH a~u?~arno~~%rlldip.s~u~~uGo~a~f?owa~wd~ 

?6oinnisii~iuvos?uhn~noubp1~a1ao~ bnuarawizodis~slunirAiuaup1is~fu"naiamhaazaoiin 
sea d riou~ozds$oiap.s?ow~a'w6"~?~pl'aan~wr?awo6ini~d~zolaawad~?d sioduntfuq ii yiiaamo; 

AA ~ f ? o  CC ?iaama~daiui3na&~~~zCu~n?6 

10.i7aanof B 
r d ,  

feuin 8 faromaw3aoii FOH ~ ~ . ~ U ~ P ~ ~ I B ' L I ~ D  P ~ ~ ~ ~ @ ~ ~ ~ ~ ~ N P ~ ? ~ I w I ~ v I I ~  

nlnaian; m'~s~ iCa~a~6o~ni~~ i~w?o~eona i ;u?3$u iGa~nof  B aaa'a$snszii$iiiqni3Qm~?o 

Pfi3n'1~61$~%~~& A i ~ ? d  ~ ¶ ~ 1 3 6 1 $ % ~ ~ ~ ~ F 1 5 "  

d 9 
B dluni~muvo~a~a?1116a~f~oun'u?3nmo~dnn7 a~n=ai~n~nah~~%u~~duGw?6~4u~~uan'u 
d, 

~ R L ~ B ; A  

11. bd3aan3umldanoSd (Program Counter: PC) 
r d  r fvuiw 16 5m ~~ui~1aao~aaoaa~~avosnw'aunaiu~ibd~a~n~u%un"iaa~fd~da?d~1~~ 

oz6oqld6isiu 35namo; PC r~u?inama~Caabua~?i16o'wa~~?a'~aun'u?7aamo; SFR Gaa%uq 
2 

ni~ad$uurrndasdivo~?7aano5" PC ozvuo~t i~ lwave~n isn~z i id i~s~1 iu9u~f iau~a iu~ ibd~aan~u  
d r a  
~~rvuubd3aan~uAip.suaifiaaaoS" PC f naioldi6quin bauaawizecii~~sluni~m~aoaouni~iisiu 

vosFd3aan3olii ~ia~uldmiudidu~uwouaiu~~ip.su~la'~f4o?i 

12. aaa~nwoudame5" (Stack pointer: SP) 
d d d, d w  2 

aa~~n~oudamo~~~o~oaamo~ma~a~adn Zvmn 8 Gm fsaonan.~aoii 81H l?luni~a;u 
d B  d d d  .a 

didiaa~.sisvosGain~amncII~aiui~nad$uua~das16 auoawr?olni.jn3zbam?diisiuibd~aan3uciou 
d a 

~len~zbnnbd~aan~uciouna"LIui~qbd~aan3ol~a'n auounir?aamaEaiu eaan : ni3n3ziiidswa 



~fi~i~ioqiol~unisp;iiqiu~p.sojiqati~u i i v o 4 ~ ~ a a m a i  SP o:tpiifi 07H gafuttontnsattm 
9 . .  

uos~u~~+i5o~1a'p;iiPsld'i~~$unatino:apiin"pI O ~ H  

13. ?$HimOi$$O;aM?8Wl61WQUd6flQ; (Data Pointer: DPTR) 

s v u i n  16 <n 1naaa~isa$u?:aamai<$o;a1pIi~q (DPH) ata~~aamo;&a;aIuiii  

(DPL) t t i a ~ a i v u i n  8 fin Zatonamsaarji 82H +imTpI DPL aaa: 8 3 ~  +ip.s~u DPH :Gaaoi 

DPTR dl~Iuni~a8~~iaaontm5avo~ndaunaiolii~s?o~dn~dniauon~1olbn~n0u-bm~a~aai 

6 o ~ r n G i ~ i o b a u  

14. ? & W I Q & O ~ ~  (Port register) 

t $ ~ ? k T a ~ F I i ~ ~ i ~  8 ~mi$~t~~$o;ava9aada:wa~mva91ub~5~oubpll5aaaoi MCS-51 

i 4 EaZo ?;3atma;woim o OYQ PO Zaaamansaoii  OH, ?Gatmoiwoim 1 M?B pi  iaaontn5a 

or j i    OH, ~ ~ a t m o i w o i m  2 W?B ~2 i j ~ o ~ a n ~ a a r j i  AOH tan:?~a~osdWaim 3 m?a ~3 i 
a- d sr ttoman5aorji BOH aoloma~m5dium?oti~u$o;a 

d 2  
aon ld~~wo imva~1o lb~5~aubm~aaaa i  a:6a~ns:p;iiiiu?;3atmo5u~nnT~ 



3.2 iodpd(raodnixijpd(rZa1u~"m1w$aq~od 

9u$unou~a~aanisoona~uno~iauiaun"u Zo iauatsnZonista"on9~lw'naaia-,lul4i 

~ i w ~ n t v i i q n ' u  a~aziau~no~Zoio~ra"onluw"nat~a-,lul~i~n~uitia~a~'iqEunaonttua~aiuuia 

u o s % u ~  ~nu~nrsuznisation~uoziiqfi"u~nuiut~qfiuan$oq~'u~n a w % i ~ i ~ l j ~ i a ~ p d i o ~ ~ a n i u ~ i  
s e 2 maiuenamoinwoqlu C~Guni~En$~luw'na~~uo~fi"uno~dszt~uC~na'ia4i~iua3~~1a'n $unou 

n ~ s ~ n ~ ~ ~ u ~ n m o n s n t a n i ~ o o n ? i t ~ u ~ o q  {d' 
1. n i ~ n u q a i i i w ~ v o q ~ u  

nisnuqai~u~nmuisni i~~ao~~nnrsuziau~u t~uu~~-Jn;onls~d"l~u~"n~~un?pliqdlw~'ni . * 
az%u taazatuu~nosZoni-d9~~niinisnu~aittuu~~~o (seesaw) bnuozZni-Jaw"uPd"iwGnlw'n"ulu~ 

tuin-ii i i ~ u n s ~ ~ m i u n s ~ n ~ o ~ ~ i i n i s n u ~ a u " o ~ l u 6 i ~ 1 ~ i ~ s z u i u ~ o Z  bnu?~nisdan.aif~zi i  

? i i i u n i i  swsiziiasi?lj~ia3uio~wsiudiwu"n0?~~1o~luw'm aaazaiuisnwsiu~inGnatnniiq?i 

bmuvuimuo~awdnia~~nn'u$u~auinii 

2. rn~nu!at$nguitia.awo& 
9 9  sl msnuqa~~nauiti~suoslu~uniuisnii?ibnu$n~u~n~l~apIinauEuiaupdnonlnusl"n~mz 

e P nis~mazt~uqdatuutZuan'unou~~mluw'nu~m~fi"utwaiGu~o~a~a"nodano~ bmuZpdnon$na9uan 

nyuvsuziinisauqau" ~ n u n i s a u ~ a ~ ~ o z w " i b ~ u a ~ o u a w d n i a ~ ~ n ? a ' ~ u ~ u n o u n i s i i a u ~ a ~  



i i w ~ n v a q % p ~  a~iaanmiuatuanaiuaiava~~p~ ~ u n ~ z & ~ ~ n % n r ~ ' a k u o ~ % u a n i a z i a u ~ i l i  ratoaa8a 
a d '  osuntwdrna$u%Gt& 

3. ni~R"nawdniauan5zdp1 (tracking tape) 
ddP IY 

w~aoinaa~oiumouni5auqai1pI~'wiqaoqiumauaa$a na-Jdaawdma~uamnn'u%pl'~vula 
IY 2 ' A  2 dapiiqn'pa aa$a~iui~aidaiu%p~w'nt161az%p1 ~~utwaaaaiit8la~nodlnoiundavu ozi i$ih6p1 

a ion-~nadunaiuaamni i~%ut~a~szdnrnaiu~~va~t t i~z%pIw'n%uvmzidu~ia '~w~ua~~6d~z~u.a~ 

~aw"ani~~~p~~avuio~uadnap~~u~z~nrva~~pI~'n~uvmzandaui~ua~~W'a~~u~zuip~~~uafi'u ~ums 
AIY a 

R"aawdniaonszddna~~nwnaua~nu%nrhu aAe?i%G~~nisaa'pIfi'uvo~%nrw'nwa'~oinoanaon 
P d 

aa$a ~ws~:~~w~a~o~navu~~d~w~p~~nrw'a~~i i l~n?P;win i jn is%ai%p~w'naa 'pr~u aio4i%GaEnnis?i 
d d  

a u q a u v u ? ~ u n i u a  aiau%p1w'n~4ioin?'a~n'~ansizpl"duqo:~idou43~wi%uda~duin1piin'p1 

1 n r ~ n i 4 i o i n ~ ~ ; w ~ a < a r q s 5 5 u a i ~ & a ~ ~ ~ 1  a w s i z i i ~ u n i s ~ u i a ~ ~ ~ ~ k u  ~ p I ~ n i i i c i n ~ ~ ; ~ ~ o < a r q  

ss~u.aiR"n"%W'~aa"~~~~tmn6i~n"uadwaarunasaaa'a 

4. ni~arfi~qa4inisauqau"aa~~3~aarii~4iu 

rdunand~vuialw~taaztt~~wanuflas biaz%GZnas%l.aiuAuu'buvuin 3/32'' daniu 
9 2  d A d  9 9 2  

n5:anna5l~"luuatavqwuvuinnPd'idn 2"x 112" ua~aiud~mnrvai~na~%.aIu~u~~~i~vuinwPd' i  

a 1/2" x 114" iinis~aa~uaanR"nfi'p1ln~~'bnu%4nia~w"an~ ~ 3 ~ q a a ~ a v ~ l i a i i ~ q a i u i ~ o d f p 1 a w  

a~u~8niuvuinva~%nrw'a~~iui4ini5auq~u" aa6s~zGi~~inaa~~d5znp1vai~atdaz~adun'p1a~u 

aaad~~a'a~u~aw~u~aq~szuziiqapiifi 'udanaq~iu 



DALANCMO F O I  C o l  O 
[DOLT TOOETt+€R b SUSPEND 
ON l n m A D € D  ROO) 

n~a~insuqa6aaa'alXnonl~w'woonoinyafiu4a6 ~saz~sswdoonoinluw'wn'iu~~uinii 

(riougs%n'pirn?oqwuiu!a'iau) mou$%w'%Gfi~nsn~uauianiinaiuna'i~p1o~~iu~1o~~wfiuqa~oj 

u'ounii 2 vu. Iau~~n~ozlG~ouiiuaw"!a'~i~?u~wluw'w oin~u%4u"on~nym%pIw'n%~n"nn'.ufia'n 





L. * 
3.5 %~no~ni%i ing .a~nY~h3 (gyro) 

1nu~lniaia'a1utwaam$oq~u3~'q~uka7?~l ozii i iawisdiisdt~u~n~mzaiuw4iu ai0?: 

6Slw?uni4Gni&?o%4 iqmiuiG0ozu0naei?a'o~;ita'a riouiini~Gn~~?ol4%Xm4aoa0ua"n~mza~a~ 
d d 

w^awis%uni~i is iuvo~?ol~ tw3iz?ol3Ensa"nMazoioini35n~q%ua"nvazwqiuw'oqiwomoz?n'ni3 

i is iumiudi~sn i3  n i~b?ol~Gmnis2iw~io14ip1dniaa~~w~i  lnerriouiini3~mawd~unasii 
a n 

naiuazoin~wna$qa0qn'iut~uriou 

? Q I ~ ~ ? Y  do~~alud01n'u~$~~du"~~atc110ha%0~?nan0~ (rudder servo) i t a X l l u ~ n l n ' ~ ~ $ $ 9 ~ z  

d0r4ifi"u~a?u~tgimnauqu?wQ%ui0si~uuii.auu0adai~uinauqu?ninobd G a I o l ~ o z i ~ n a s  

iawaulsni~oinier%u ~ ~ o a ~ i ? 3 4 % u n i ~ n l ? u d i a n u  aiazmaoCuni3na"un'iuIn' wini7nis~n;qga 

?ol4%ua'nvmzwqiu&0q ?al~ui~aiuuozimu?d~nia'uw$~i0uiu"~ti~uwoadi~ua?w4di40~d0~ 

n'Plga?u?w! %nu~a?o13i0so,-iTnasiawautaunfi"uoi lneraiui3n%46Siw?ud?udiv0~tnu?n'$q 
9 A 4  nos;? ianua?w~di3o~ilwuip1aaoniioz1~~ioin~na~aiwau~auqudi0~nis 

9 Y 
d n 

9 

w&oin?AGn~~qn?o%~sasoi~uu~~uaaa'ao~inisd?u~sAiaiaznsaoaou~i~sGu~ou 

io?d$+0 

1. fll~d?~Pldlifl~ 

wini~aanu0~ai~;~nt~ua%Xd?u?ddd~zuim 75 tdoia4ui gqiuma4iiiana?a'40uqTn 

anu aioaian~~Xa~uii~aiun'iu?wu~~ i i a ~ ~ a i u ~ i u ? w u ~ i  aai&iwiniidqninuoi 2 .~m i0qd?u 

a?w~i~oia"onTnanudn'o~ni~d?udi lnerTntnuia3n%Xidi loo adoii$u& aiauTnanudaos%pl'iAi 



3.6 i ~ n e u r n ~ ~ n i q l n 4 e s ~ q l i a : ~ u ~ ~ ~ i u n i w  

iifii5~~~q'bd5iafi5uiia:1wziaoi~iu1dadi$w6w'w6i~uw?$ doaiul$oudoi~onausnr 

a'~qimmwi41'in'erin+osnouw'aiwoi5oopdnz:~~in~os~ouw'aiw~iiini5i~~udo~~~im oinku 
Y - a  9 d iw~oswonrw'aimoio:iio~aiunizi$oudo~dnzdI~uiwin~inzo~wouw'aimoi iinizCni.alwzaaoi 

~ ~ ~ ~ P I ~ ~ ~ ? ~ z ~ ~ l m n l w ~ l ~ ~ p d ~ ~ p d ~ i l p . s p d ~ l ~ ~ ~ G ~  p.sa';roinkpd'lfiiini~Ca~~'bd~iin~uiwdola' 

l4i iaaswawo~a'qqimniwdlZui~infi isai~a'qqimi~~~l~aiu aiapdziuaziZuwwosaqozniz?u 
9.u e ~y~mmwl&inizdz:g!wI~maaFu~iaiwoi (demodulator) iau6u6agpdiuoi (tuner) aGiiau6u 'bwu 

Zni5dog~~imiiuioq~ioa,G n'9lZiiansl3uniwlwo:~ifizu&iudiq 

nizCw~~in<o~aisa'q~imniw~41'i~~oiniauipd'bnuni~l4iwdniaao~~~i p.s?o14an2wpdin 
d P  a 

i i n i i o ~ d ~ f i ~ b i p . s ~ n u i n i ~ p d ~ ~ l  iia:iosfi'pdni5L~up.siuwinm9;ufinrgipdn~oq$qiou41'iqi~5i:uiq 
.A 

oinkuiinizd?eriidqp1o~woqin<oqaiqa'~~imniw w~onrfi"Lld?ernaiunu.a'wwo~niwdai~~onui vq 

aiui5niiln'Fwuni5p.sp1pdiapddiGioon fi i5fi5:ii5qfidiaIfin5:iioriis4iq iia:5:5qlni%fim-Au 

iaua"lX~i~pduinouiEuld ~ ~ z i z o i o o z i i % f i ~ ~ l n z d ? n r n i ~ n i u I u i n < o ~ d ~ ~ q ~ i m n i w ~ E a n i ~  

i2up.slulZ 







d d %uGnvosoiniauiuvuinianwl~ufii~w~ao Y ~ Q O ~ U ~ J I I ! ~ ~ ~ H P J ~  3 t~uuaiun'w bnuaaPi9 
w 2% 

molaGnvos5~grqiJiui$iluw'w bnuitia:.a~flor~fi~inu~5~ndiniufiilwnao9~~u~o fiz$~$uk~ 

Blade-W1, Blade-W2, ala: Blade-W3 ~$~~¶~w'~~~fii~nPaolfl?d n @ J l ~ f i @  Blade-PI, Blade-PZ, Blade- 

P 3 , i ~ ~ l ~ w ' ~ d $ l P J l 9 1 f l w a l f l ~ f l i ~ l  iaaz fl~uluw"w Blade-F1, Blade-F2, Blade-F3 i $ u ~ u f i ~ d ~ l l J l  

oinn?absbdurn?u~tm 



B 
p~n~dnanrq~ni~indoul~osoinia~iua~ua~nrnr 9 iavuaaua .asld~snrnrvesgdn~di~a~ 

~ s ~ ~ u n ~ ~ d i s i u c ~ a a n i s o o n a ~ u  m~nanrqutoaao$o"oe (aileron) ni~nauquiotaaaans$ (elevator) 

mJnauquw~onaia (throttle) m~nanrqu~ma~o$ (rudder) ni5nanrqu131~ (gyro) ni~manrquiv 
A a 

(pitch) aaa~ni~nanrq~ln~~iaotuo$(~ovemor) 1RUO:fj$89m~~2'll~Pl~1$91~d0~d0n 3 GosZau6u 

anuueadI41wn1~ 

naPlqu 

1 

naInGgnnauqu 

aileron (cyclic roll) 

2 elevator (cyclic pitch) 

3 

4 

throttle 

rudder 

6 

7 

pitch (collective pitch) 

sparelgovernor 

9 spare 









~ u ' n i n a u i n i r i m n n n l u l ~  

a io~~aonna'oswuanvos~df l~di%uni~wnao i ? ~ i i f l i ~ i a e i s ~ a ' w ' a ~ o w a ' f l q  n"o 1) oif l iw 

uiuvuinibfl%u~n~azn'i~~ni~~i?&ooniiupl?a' 2) % ~ n v o ~ ~ H g 1 4 i % ~ ~ i ~ u w " n i o : ~ ~ n ' p l o i n i a u i u  

aiiaza'nuaz 3) gdflsdnauqolni~andoudvo~oiniwuiu 4) ~dflsdaist7yyianiw 5 )  qdfl565"pl 



9 A -  s v d a  I 
waa'ws"%w2n]i 4.1 iaarn~~~nis~insix~~inaiutnwp1tnfl%un'u1uw'ndii~in?uwuninaiu 

~ ~ r i i i ~ i ~ ( d e n s i t ~ ,  p) t$w 480 kg/m3 h l n a l ~ i 6 ~ l ~ t I ~ L ~ V l  (ultimate tensile stress, uU) L ~ W  85.03 MPa 

aiaxilt4'sru@.j% (Young's moduls, E) L ~ W  13.4 GPa 

v  2 9  2 aa , 
w a h i I w S ~ d  4.2 ~ ~ n ~ s ~ s m s ~ i n s i x w d i i n a i u i n w ~ a n n ~ w ~ u ~ u ~ n d i i ~ i n ~ a i a r ~ n P ; ~ ~ n i  

na iunwi i iP iw i3w 420 kg/m3 i i n a i ~ ~ i ~ u ~ a ~ i u ~ ~ $ u  44.81 MPa i i a x i i t q I u t % i $ w  2.2 GPa 



9 4 9  2 wa5ws"%wZdd 4.3 a~nn~~~nis~msiaPlddinaiuanw~an~vu~'~1%pIw"~~~i~inn'1mbsbdu 
dd P an?ojllsq~uninaiuwwi1Ldpd18~ 290 kgm3 ~inaiu~6udaGsuw~8u 39.23 MPa i~a:dikbu~%i8w 

1.8 GPa 













v a d v  v m-aid 4.8 taan~~anr~d~ln&i~d%~~iavo~n'ananr~unaiudave9ueam~-6v.unn~a~d~d 

i igui  R~IUG, f =1m (HZ) I taxq~uiddi (v) I 



5.1 if~dNCl~15%kl 

ainwam~~o'u%udawvo~waa'w6"iinaiu1i4~~~5~vo~%uw'n~%4%ufli5~uoifliaruiuvui~1in 

6 o : ~ i u ~ n ' ~ n i l ~ a ~ i 1 ~ i l 1 u w ' n i t ~ u ~ ~ k u o : 1 ~ ~ l n a l u t i ~ ~ i i 5 ~ ~ ~ ~ n L i o i i u u ~ u 1 u ~ ' n i i i o i n  

wal~~niaa:~uW'niili]ln~?flb5bduia~ui~5~ ~~ainwawi~?d?u~~oia~oluw~n'iaarns%w'iiuoi14 
a 

~~ioui1~~nin%uw'ni~ia:ituuo:idinai~lt4u$uvosnaiuiZuq~uin ~sa: iu in iqn%uf l~~m 

% ~ w ' R ~ ~ 1 9 l ~ h d ~ i ~ ? ~ i b 5 9  1nuwaoindi f la iu~~u~mi i6o:~a iaudi~~~ i i%w'~~nnaip1t~umiuvo~ 

%uCn iw~i:~inii i i i5~n~:i ioinniu~onuiiw"u i iu naiu~ua:~iou ii5~n~:iiwnvm:q0~ m?o 
sr d nis~onsinni.janvosainiauiu oiis?s!fliu iiGii%uw'n~i~oinlGi]:ii~flaiuifluw~no"~r~nPd'ou 

niiiiuu6'w 1ia:inaiunswuuinflii~~o~nii5~niuuonuifl~:ii rainius.jsuai~vaa?Go:laio6i 

naiu-ifulwo~ma $l'sku~do61na1u-ifulu~iniaq~ ~ ~ d : w : v ~ ~ l u W ' n o ~ o t d ~ u u i ~ d a ~ ? d ~ ~ o ~ o ~ n ? G  

iEnni3iinia 

oinwamsfluw"nau55nu:lun15iiuv0~oifliaruiu~~uuiisq ~~awi:f iaoiniaruiwvui~~~n 
d s  

o i is iZua  i t a : ~ ~ u m : w f l n i s g d n 5 d d ~ ~ i ~ ~ i m n i w i ~ a ' a  o:1iuln'oiisGniauiii i6fl5ini5%4 . , 
~ ~ ~ ~ I U ~ I ~ G U O I ~ ~ I H U I W  o~it~s~uPdmuiivosi1m~nii~'uoii~~niou iba:il:Lrd3~n~wn"unla'n51 
naiudavosaui%4%uni5wnaoq bnuwaa'wivo~40ya~ln'o:ia'n~m:t~u~~uu?i~;siar'u (non- 

9 ,  d 
linear data) ~w51:o:iiu~nalluaiw"u6fl51naiu~aau~iu9iinPd'ou o-,d4~can~:wu~86~51n15%~~d 

vo~s:uuCum~apdoiaruiui~uoii~uin uonoino'nsinaiua$anuo:d~wan~:wuoii~Gn~ou~u 

~ia'9~uainiauiuri~a ~~d~waf ls :wuo~1~~s~o6f l~ ina iu idu~~af l1~nnvooin i f fu1u iwsi:$o;a 
' 2  2 d 

i i a n ~ l w ' ~ i u ~ n s i n a i u i ~ u s o : i G u v u i ~ u ~ n ~ l m : i i i n a i u ~ u u ~ f l v u ~ ~ o u q  atGiinisa&~a'fl5i 

naiudava~au$u~np1m:t~~i8u 

o~n~olua iauvoswani~ f luw"nna iu%a~ouv~~Z~~imniwoin~dns&d~a '~~~~n~wi tuu  
d d  9, ?s'aiu h n u i ~ u u i i u u % u ~ ~ u ~ ~ ~ ~ ~ d ~ u n a u ~ : m i i ~ n ~ u n a ~ u ~ v o ~ g d n ~ m w % ~ u ~ $ i u o i n i a r u i u  Eu 

n ~ u n a ~ u i v o s g ~ n s d ~ ~ ~ ~ ~ i m n i w i i u u ~ ~ a i u  ~ u i s  3 5 : u u i L ~ o n 1 ~ k u ~ o i i o ~ 1 u i n m ~ i ~ i  

wo%o i w s 1 : ~ ~ o ~ 1 i o 1 v o ~ n ' ~ ~ i ~ d n 1 w u 1 i d ~ u u i i u u 6 i u 1 ~ ~ ~ i u ~ l n ' ~ ~ l a ' % u ~ d ~ ~ i n ~ u  iiinaiu 
d P  9 

iini~uuvasa'nrGia~iuinu'n i ~ d ~ n ' 1 1 m : v o ~ a ' ~ ~ i m ~ u n a u w a n n v ~ m i n g d n 5 ~ d ~ Z ~ ~ i m n i w i  
K naiu~%n~~~u~n"u~dn~dnauquoiniauiu ~o:ai~wa%un'1ua'~~im5unauoii~Gniouuinvu 

oinwaa'win'iumsnau9uiia:a'sunr~m~oua~osi]~n~:uua~i]ana'mbu~~ iaarns%w'~duii 
9 w  a 6nsimsnouauo~vos~~o~hauo~~o5"~idn~~a~9~u~unaiui i .a ' io~woauna~ idoinisid~uui~nlm 

5:uiuvasoimaruiuvuiniin &ku i~ lw '~n '11m:vo~n15~ in ' l v~u~usvo~o in ia ru iuvu in i invm~i  
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iii~nPisuoqdunauquii.a 7 ~ u ~ ~ ~ ~ ~ u i i ~ ~ u i u + i n ~ u n i ~ n a u ~ u ~ u  Mode 2 Inuo-gn 

d?u&moin13qqiuiner h-%uuoqi!unauquiiq q 6fiiui3opl?uipl~uu??i 

waJlukWn - * &lad Power LED ~ ~ Z ' W ? P I  ~ ~ f i ~ ~ ~ i f i ? n G i % 3 ~ f i i 3  Mix gndn?a' 

** &is:uufii3aisn~u~?lupln~ 'Id RFLED iesn'naiisnaon 

~ ~ u u ~ l ? u n i ~ n a u ~ u ~ u ~ i u a i u i s n i i i n u ~ n i ~ ~ ~ ~ i u u o  Channel $ 5  z 9  9 ?~oin4~6$u 

AUX-CH L ~ U  nifi iui~nun~~nnis~+~iua?n.a" E ~sp ln~o~ l~nau~u ic11o~~auo .1  Channel 4 
5 



n;idrasa:wGiis 7 o:ioqniqa (Activate) oinniJiq1~1JiinJu1ug3iaqw~fiou;qO: 

aionmlkiulb 

' S : ' L I P ~ ~ ~ ~ J R ~ U ~ U % M  Mode 1 O:R&tJf%I Mode2 1 ~ ~ 9 l i d 6 1 l l ~ 1 ~ 9 ~ 0 9 a ? ~ ~ ~ ~ ~ 1 ~ ~ ~ 1 1 9 0 ~ 1 9 ~ :  

~imndisn'u 

I Switchknob A or H TX. I Helicopter (HELI) 1 

1 SWITCH C / governorlch7 1 

SWTICH A 

SWTICH B 

elevator dual rate 

rudder dual rate 

1 SWITCH F OR H* I trainermHR-CUT i 

SWITCH D 

SWITCH E OR G* 

aileron dual rate 

throttle hold 

( KNOB A I HOVERING PITCH 1 

SWITCH G ORE* 

SWITCH H OR F* 

I SLIDER D 1 none 1 

idle-up 1 and 2 

idle-up 3lch5lgyro 

mi~i~~aan~uims~iun1~de,aiui~11~~~a~a'~1~u1$in"p~ Channel r a q ~ ~ $ 8 q ? ? ~ ? w f ~  

1 SLIDER E 

Receiver Output  and 

Channel 

none 

Helicopter (HELI) 

I I I aileron (cyclic roll) I 

1 4 1 rudder ! 

2 elevator (cyclic pitch) 

throttle 



Receiver Output and 

Channel 
Helicopter (HELI) 

1 8 I spare I 

6 

7 

pitch (collective pitch) 

sparelgovernor 

ms~diau Mode msfi.aAu 

1. ~ian<esais5wrla7noi fw'Gims7Jnin<asriou 

2. " R ~ U  Mode L I R E ~ U  END 819%~ifiBu ll$2$9l~~ln<09d9%~ P I P ~ ~ ( ~ ~ Q ~ Q L ~ ~ ~ ~ ~  "STK- 

MODE dnng 

3. l(¶pqU Dial l&3~$8" Mode i%89"15 

4. "lsldiuu Mode ~l~urn5ad~auH~i~"u89 Stick ~ ~ i i k u  d 2 ~ d f l i J ~ ~ l d ~ ~ ~ a d ~ 9 R 2 3 ~ 1  

'bnuau6u:rnslviiku 

9 spare 



Qol Modemage 

nn~ud&iqWzzPna 1 5 u i ~  ~ioa4id~suuI~~zaanzu~oaantosais~w~ 

n w ~ u d w ~ ~ n f ~ a ~ e a ~ ~ ~ n ' u ~ z p . s i i I n ] ~ a ~ n s u f u ~ i u  (Basic) fiuId51inzu~?u~.1 

(Advance) 

- - 

401 End 

nw~uiidena'pr?d~wGiooiaaa'a aiu nwido7wMdid~u~q~~fi"iuaaarna'pId 

ziunizldziinzuwa'n w~onnadooen~ inzz~~~~~d~a inzuna '~~~~~ i i )o~uR"u  

th.3 tiss naioli (MHZ) n a i d  ( M H ~ )  



PsyUqol Dial 

d r d  A d r  nOIudu$waui$uuidnin?omiui$uui~ninlm iwoiini3i$on$qn~uwmosni3 

l&xiiq3aada n?or~o~a"on~aiadondid q ieejniu%u4sn"iu 

d r d  
n2u~u$waui~uuidnin?emiui~uui4nin7a twoia"ongaiala"oni1q q ioej 

muIu4q6& 

fl~1(01 Dial 

d d .  d  a 
naqu$iAoihd$sn.auwIaon?a'iia'a 

nYr .u $ P  n d a  na~uun~slanusa~nniwouuu'un~. jd i~~~ i iv~~A~n" iu  14iu Bi&o~ni~ijutYu 
A 

i i a z i d ~ u u ~ t u u u o s i n $ o q ~ u  n1.j copy $oQaaosin$6sBuld6~$ndinu~ n i l  

Reset d l  Trim  id^& 

P s ~ l ~ i ~ ~ ~ P s ~ ~ ~ l ~ ~ l 9 l U U ~ 9  atI$B9d4?ng (Transmitter) 

~ntoqdq ju 9 c  super 5 n i . j u ~ ~ ~ a ~ u ~ ~ ~ i m i d u i i ' ~ 1 ' ~ 1  PCM I L R ~ ~ P M  

Y 

I~UU PCM : (Pulse Code Modulation) Bna'nni~iiqiw$is7 l a a a z I ~ n . j z n r a u n i s i i n ] a ~ ~ ~ ~ ~ m ~ z u i  
, K  

aen~idu$oPloa%w'~dudqnrim~7woa~z9~~iid 4 unvuld a iouda"gmvosn '~~ imu 'o~a~zu iaon~z  
e 2 

Qnimw"~ausiiimvz~uaros & ~ u n a i u a z i ~ u a a I ~ u b i v 8 9 ~ ~ ~ i m a ~ r u a ~ i i n r 8 i u i ~ ~ m v o 9 4 o ~ a  

~7moaadudi~~isuiazi ini3ds?dknin~p1 (Receiver) 

L~PI'LI PPM: (Pulse Position Modulation) ~ d u n i . j u o ~ i a ~ u ~ i ~ I ~ n a i u n a ' i ~ r ~ ~ w " a & ~ d m . j i n s d ~ i d  

~i~ani~vo~w"a&ozid~uu?dmiun'qqi~u'o~ao:uiaon 



am~6itJamaiun ~ ~ Q S V U I U ~ ~ &  

Wsuyi~  CRYSTAL) (Modulator) 

CH.3 Throttle -. 
CH.4 Rudder 

RECEIVER 

H ~ ~ d w a ~ ~ W n o ;  (Reeiever) 
ad * a  ' 
sqwsaa;iindii ~~a'~~imainm~uFwsaaaafa~immlawm~masd~xi inuiwsd~~usr '~~im 

a anusfIuW3ajicutdu~ a i n ~ u ~ s u s u i w ~ ~ u ~ 8 a i ~ 1 d u " ~ f i l i ~ ~ a ~ s w " n s ~ a ' a s ~ i ~ s ~ ~ s d 1  , a3mmaubwsa 

ssax gdnsd8~ 



n1ada14~1pd RECEIVER 

w+ni5~iqiuvas~~wiaa+i iuu~st ia  (single) ria: cone (Dual) 

SINGLE CONVERSION FM RECEIVER 

9 9  9 SGyiwiuia~fltnfaaiq 40.45 MHZ 1wisli~muaifli~oiflku~flsluiu~%~ia1~ii3qdu 
r .  d 9 0  iia'adsldnin Mixer w ? D ~ F I w ~ ~ & L J ~ ~ ~  i i ~ 1 ~ ~ 1 ~ ~ ~ ~ ~ ~ A ~ i f l ~ i ~ d 9 ~ 1 ~ ~ ~ ~ 9 d 0  40 MHz ruetsliq 

n i n w a u ~ ~ ~ i ~ o : ~ d f l a i o ] i ~ a f l u i d o  455 ~~zoinkue:~fln5as1mu~afl3aqnaiui 455 K H ~  ~ R U  

v d  ' o ~ i ~ ~ n ' q q i m ~ i 4 ~ n ~ ~ ~ i n n ~ m 0 ~ o : w " ~ w u i n i d ~ v u a " f ? r ~ ~ m ~ ~ ~ ~ ~ u a ' ~ ~ i ~ ~ ~ v  ein~udsu%imi~vss 

8ds%d&ninnossGaii~ai~1~a~as"badald 

DUAL CONVERSION FM RECEIVER 

118.81nlR 



9 9  0 1 
5GGim~onoinin$oqdq 40.445 MHZ lp.sa4nqmuoini~oinkuBnvuiud~suimlw"iisqvu 

1ia"a9is!dmn~ndi%o~w?oninwapl~~~im fi"unaiol~~w%maini1~d~nin?u$q3o 29.755MHz id8 

i ~ l ~ ~ ~ ~ ~ p l ~ s u n r l ~ ~ ~ ! ~ ~ ~ l p l $ ~ ~ ~ p l l ~ ~ 1 0 . 7  ~ ~ z e i n k u o z ~ n r n n w a o 1 5 ~ ~ i m ~ n a i u $ d w ~ a  

oinaiimniu4stio 10.245 ~~zaaa"aap.sa"onaipli 455 KHz oinkun3os1wu~ansodnaipli455 K H ~  

1 m u o : ~ o i a ' ~ ~ i m & 4 i s l i n ~ i W n i a o f o - , ~ i p . s ~ i d a d ~ u u Z ~ ~ i m ~ W ~ i 3 u Z ~ ~ i m i ~ u q  oinku 

5~wimi~u~~d~~d~~ni~n~msw'aiaa"aa4i~i~ofIan'~?d 



1 Feedback pot I Motor rl 

6 a ~ ~ $ ~ ~ e ~ d ~ ~ w ~ u o l r a ' u d s ~ ~ ~ ~ % u ~ ~ ~ u ~ ~ d ~ : f l ~ n r ~ a u ~ ~ ~ i ~ s ~ ~ a ~ ~ u ~ a ~ ~ i i w ~ i ~  
4 9.r d d Dl d o  

I l u f l h  4 ~ t l l l I l 5 n Q ~ ~ l ~ ? @ n d  flo 1) $ i a 6 1 l ~ ~ $ a 6 f l i u % ~  (Internal Pulse Generator) u t l ~ u w a i m i  
A A 

n~idafisw'aa"(pu~se) ~ ? e @ t y m  dinais diwuscasiau5i%Xaiui~n~pP,unrtiunrn'nr h d i  
CI d l  Ztytpm ddsmii B A i ~ n n n i i  pd'euflii wseumldifi'u 2) n ' aa~un r i~un r8~$ im  (cornparitor) 6'u6 

a : t~un 'aw id i~a io l r~~nd i~v~sa '~~ imd1n"~n ru in 'n ra "~~ im dahsain6a6i~ww'aa" ria: 3) wdau 

<s~nrnis (Effective unit) ~ ~ ~ ~ w g d n s & ~ 3 i d i d ~ ~ a i n 6 a i d ~ u n r ~ ~ ~ ~ n r a ' ~ ~ ~ m ~ d ~ ~ n ' n r f l i s i i s i u  

resueanoiFnuwiu~a~1anr~~~ue1w~s" 
srd sr 4 u a a w B ~ % u r ~ ~ ~ ~ ~ 0 : i i ~ u l m % ~ l 4 ~ i ~ a ~ ~ u ~ l u w y u 9 1 a l  ~ s u ~ l ~ o i i i l w i u a ' ~ ~ l m ~ ~ ~ ~ n r  

6a18~iuIBa 



w 2 d  V~iowdou&g~lmnounuo9 (Feedbackpot) ~aldni$u&aia i i iwundi~o~&aaf i~a"~~i~  

~ u i o ~ f i ~ o i i i a a i u o ~ m o 5 " ~ ~ ' u w y u f i o d 1 ~ 1 ~ 1 ~ u ~ i v o ~ ~ o w  iiaa&imn~aiaiiii~n~sysyim~Pl'ii~"nn"d 
dC( 0 ipii?iu$s"nrpnwis~uyw n~oa ign~u i$~u?nwgnnisGi~ i~v~~1~ .u 'u&auo~wo5"  

ni5d~hhi9a Gyro 

3 I Rudder input 

I I 1 connector I 



m%i9ni%?ii91U Gyro 

wnrieawqbid?bi& ?8oinnisiini~wmaosb~enisd5"~1d1 Gain 1% 75 idosointdwbid 

$omsl$siw Gyroraw.ziil 

* A B * 9  4 
m$osnule ( c  ) wuiaosmusiiwwws.uos G Y ~ O  a~as&naianmiwwus 

* A 4 , - 9  B 
mfaswnria ( - ) nmuosaueiiwwwsros ~ y m  r ~ ~ l ~ ~ ~ w n a i o n m i w w ~ ~  

0981 
rtss6'u?ddii ~ y r o  

iiuoonui ( v )  

t7qq1G Gyro 

aisoanui~avm: 
B 

wws (HZ ) 



fl~nnepahm-m (Speed Control) 

~ ~ ? W ~ O P ~ ~ ' Y I J R  H?O ESC (Electronic Speed Control) i 1 ~ G l i  ~ ~ P ~ Q P J ~ ~ ~ ~ ~ ~ ~ P J O L W B ~ % ~ ~ ~ ~  

$1-da aGuwu'i-oauwa'9 M ~ B  tmn n~ua'qqimna~l~p~~?d5"Uain n i ~ s r n n ? ~ l  (Receiver) 

a?nnauFwsa ~waiu.aGn 6i;lr~isFnu%&sanai~$u~a'n Q L L L ~ S ? ~  2 d~ztnw%wiq $0 ar? 

nnaubwm diw?.uua~nofi.a'ttd~sdiu (Brushed Motor) taaz a?nnauFwsa 8 i w ? ~ l p ~ a ~ w a ~ ~ ~ a h  

dlu (Brushless Motor) 



ml319~tUt lUf i~  d m  LRF' Quantum Reverse 3 iu  &eumkl~ 

M d 
dln'iqq olnm51~~~aarolnrndn LRP Quantum 

d i  A 9 , d  A d a  
Rec. Motor Limit 3zyd1%l~mv~~vmaamue,1me~ W ~ I ~ W ~ O ~ ? I J ~ F I  RlU9@lIU9Fl (Rec. =Recommend) 

Voltage Input 3 z 4 ~ ~ ~ ~ ~ a ~ 8 ~ ~ ~ ~ 9 ~ ~ ~ ~ ~ ~ ~ ~  P ~ ? O L I ~ ~ ~ ~ ~ ~ I I Y ~ I ~ O ~ ~ ~ ~ ~ O L I I ~ ~ R  
, a  A d a  

On-Resistance 3 ~ P I d 1 ~ ~ l ~ d l ~ W 1 ~ ~ ~ ~ ~ t U ~ d 1 9 1 ~  B~liau~Suhe)WdU R1;9rnlU9i3 

Rated Current J ~ ~ ~ I ~ ~ ~ W ~ ~ ~ L L L ~ ~ ~ U ~ ~ ) S P J O ~ L ~ ~ ~ I R I ~ " ~ P ~ ~ I  hmui iuam~if i6auoa~drn ~ l i 9 ~ 9  
a 

u9m 



Max. Current (30 sec.) z:ydlmzwunz:llasaug94Rvo9~~m v a : i l ~ l ~ - l ~ u ~ l ? l  

uuui?avm: 30 ?pni d l E ~ p i i G  (Max. = Maximum, sec. =second) 

Cont. Current (5 min.) 5:ydlm~w~n5:Lla~ap~q94n91~9aqR v ~ : ~ l ~ l u - ~ u ~ l ? l  
d t -  

sauuio~dos 5 ulw AI&J&W (Cont. =Continue, min=minute) 

BEC Output Voltage ~:~dlaa59~u!di~onslnaq~ 

B E C  =Battery Eliminate Circuit) 
n r -  A n  

BEC Current (30 sec.) 5:4d1~9:llfl!d9184~ BEC Ll~Pllln~W!d&~1~:!il~~ 30 % l V l  Rl;4g9fJ98 

(sec. = second) 

BEC Current (5 min.) 5:ydinz:~aaldvosnin BEC ~tu~?u!dd~ldasYi~nPu 5 ui! di$sgs&W 

(min. =minute) 
d l  n 

PWM Frequency z:ydi~aiu~~uniza~~~nwuonadm GwPa'audu Hz (w'aamoauii) 

(PWM=Pulse Width Modulate) 

Reverse Operation zzyiinoerw&!&w?o?i yes= nouwk!A, no=nov~i%!i% 

Multi Protection System zzyiiGz:uudoshwaiuq oeilswfo?li yes = G, no= ! iG  

z:uerdos~uv~sa~~asiu mzasCunz:aaaaiiu naiufoumt?~ mz5massz 18u;u 
e 

Standard Connector 4 : 4 i l $ $ n ~ ~ l $ n ~ ~ ~ ~ f ~ d a " n  !tIIPlllulc.l5~~wf~!$ yes=l<, no= l i 14  
-d 

. . 
a~aqmauunat;uu7 9:Gdl On-Resistance (R-ON) R ~ l ~ l ~ l ~ ~ l W a ~ R ~ ~ l  lla:4dl Cont. Current "15 

A ' wunz:!la&lwos~qs, Rated Current ni5wunzraaa5auvosR"auofl~dm~qs, aaa:iidinaiui PWM d 
gs I<U 

MC800, LRP Quantum Compet, Nosram Dominator d l  R-ON = 0.00045 60&J , d l ~ ~  

nzzaaaioidos 5 w i i  =80A 4avmz 30 ? ~ n i = 1 2 0 ~ ,  

mzwunza~flza~vos~auoa~dm Rated Current = 235A. ldinaiui PWM 3,140 Hz 

t l q R  MCROO V2, LRP Quantum Compet2, Nosram Dominator2 

adua~~Rju~iwuidooinRjwa5~~ qaauu%iaiua7udoi Power Level 4 o ~ n a i u i  PWM a~~uaidziu 
# J  

~muaiuizn1adzknaiu~~fiamaswfea~uvu!~~mu~m~uu"5 wi~Cswazniz~is ~siumzi$sadooon 

sinlAs rnz~iswismss 

Novak GT7 d l  R-ON = 0.00058 1 ~ 6 ~  , m5wunzsi~azauvo~dauoa1dm Rated Current . Y 

= 640A. Gdinaiudn PWM ~~uu~sdinaiu~%& R"sild 1,oooHz ouds 23,000Hz 
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