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Abstract

This report states a topic about making an inverter which is consisted with 2 parts. First is
“DC to DC converter”. This part prevides 311 VDC from 24 VDC by using Push — Pull method
with 70 KHz operation frequency and High frequency transformer. And the second part is PWM
Sinewave shaping. 311 VDC from the first part will be switched by H-Bridge circuitry based on

PWMmethod controlled by Microcontroller.
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Characteristic
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Relative Size

Core area Acore

winding area A,,,
Area product AP = A, A

Core volume Vcore

Winding volume V,,,
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Midnszuaamnsolualdluiun A 1Razanniituf Blaoe1u150aanavas Skin effect

ATasmsidmedanarsqdumuieldmolngadufion

] o a A i
a1319A1ua19uaa IRIL04 skin dept YBINBILAITALAA IS LAZVHIRRIATIN LN

1 »
auypsnnud 1Fanuiug

YUIAAIA durI anudmMY | nszuagaga Anudgage
Audna N (mm) ;
(AWG) " (Ohms/km) (A)  hifinavna
Skin effect

12 2.05232 5.20864 9.3 4150 Hz
13 1.8288 6.56984 7.4 5300 Hz
14 1.62814 8.282 5.9 6700 Hz
15 1.45034 10.44352 4.7 8250 Hz
16 1.29032 13.17248 3.7 11 k Hz
17 1.15062 16.60992 2.9 13 k Hz
8 1.02362 20.9428 2.3 17 kHz
19 0.91186 26.40728 1.8 21 kHz
20 0.8128 33.292 1.5 27 kHz
21 0.7239 41.984 1.2 33 kHz
22 0.64516 52.9392 0.92 42 kHz
23 0.57404 66.7808 0.729 53 kHz
24 0.51054 84.1976 0.577 68 kHz
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25 0.45466 106.1736 0.457 85kHz
26 0.40386 133.8568 0.361 107 kHz
27 0.36068 168.8216 0.288 130 kHz
28 0.32004 212.872 0.226 170 kHz
29 0.28702 268.4024 0.182 210 kHz
30 0.254 338.496 0.142 270 kHz
31 0.22606 426.728 0.113 340 kHz
32 0.2032 538.248 0.091 430 kHz
33 0.18034 678.632 0.072 540 kHz
34 0.16002 855,752 0.056 690 kHz
35 0.14224 1079.12 0.044 870 kHz
36 0.127 1360 0.035 1100 kHz
37 0.1143 1715 0.0289 1350 kHz
38 0.1016 2163 0.0228 1750 kHz
39 0.0889 2728 0.0175 2250 kHz
40 0.07874 3440 0.0137 2900 kHz

4 ) ' . o
AN 2.1 msNuﬁmmmﬁ'uwuns:mw skin effect ﬂ‘lJ‘lJ“l«l'lﬂil!lif‘Nﬂ’)ﬂ

82463
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2.3.4 apliuaeumssennuuniieutaq

1. ifenyiiavaaunuuaz3uuUYe wALEY N27, 3C8, 6H20
v B t { ' '
2. @enm B, sz -%— vounuAien wud1 B, = 3,000 G szl B =

1,500 G 1hoiloafumsdudd

3 MUIMUHIANTZUAYIGAVDIVA primary INTUANTT

I _3Pout
P Vi

4.189NTUIATDILNULAL Bobbin 9INAUNT Area product iion 1 Ingjaiidifiduu

1édntien

5.480NTUIAAIALAES1UINYDITA primary 1110y push-pull 92ABINUYA primary
] -~
Hu2 m1TauAs center tap
o ¥ ' R = Bsat
6. furudounsrnaeua Bmax 31 libud -~

»
7. AU IUTIUIUFUVBIMINUYANIA primary

8.1 IUYAQIN secondary 910

9.AMUIUNIVUIAVDIAIAUA secondary
ar 4’ = ar o Y yﬁ 4 2
10. asnaeuANuaIdIvestunlumIRy lumsiuarasewulmiilus zidioune

ﬂmﬁuLeakage inductance



dy ~ - ) o N A = ' gj . N ) - o N
wnansiiduenarsianubidmsunslvnuiensnyiniiu lweygislmilulsdsslosuaunisan

luansalla vy Bnnsnuiludnuadilon uaznedendideaivesonalsynaseniinisuiliuly



dy ~ - ) o N A = ' gj . N ) - o N
wnansiiduenarsianubidmsunslvnuiensnyiniiu lweygislmilulsdsslosuaunisan

luansalla vy Bnnsnuiludnuadilon uaznedendideaivesonalsynaseniinisuiliuly
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. ¥ Y o da (A 4 4 4 4 .
'ﬁ’fNil1ﬂﬂﬂﬂllﬂﬁ\'l‘ilgvlﬂ!ﬁﬂﬂuﬂ‘i&'uﬂﬂﬁﬂﬂﬂ‘;llﬂﬂulﬁuﬁ!ﬂﬁﬂijﬂﬂ'ﬂﬂﬂ Switching
: ¥ o ot A Ass gy R W o A .
TINHUADININTIRLIBINT DU TﬂUiJ'Jﬁﬂ’n'lUﬂﬂﬂﬂ'ﬂﬂ’liﬂﬂlﬁﬂﬂﬂﬁzllﬁﬂlﬂﬂ AC Line 9174
V. .. - A 4 d £ a o
UANANNAD Switching power supply ﬂzuzﬂﬂamﬂuﬂmauu BIVSUA dv/dt NPIVIN UaT

] > v
AMUENgINANIUTIRB91S Diode NamnsoRiaIdi

2.4.3 M312ent¥ Diode

fouilusiin Fast recovery 30 Ultra fast recovery $ulUF e ideddomuse
ApUAUBINILE 19gs Hussdunnnsoutlizana 0.8 — 1.2 V unedl breakdown Higaualuns
Famnmiafiqeiuesdesld Diode ¥ia Schottky barricr Fazdanudaganneuasoas
Fel8lunsdwan Jusedunnnseuiidinndszing 05 v usideifofiel Breakdown

voltage fdluiduioov

2.5 J90INTOINTIAU (Filter)

» E 4
Filter 9z@naiinnueuisalumsivm dvdt 18 TaoThassAugusail

L

Iy T _ lout
— YT —
_T +
+ .
T Va A D G Vou: [r R
-1
Tio

AN 2.18 99T NITDIUTIAY
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2.5.1 madonlseuniiani
¥ A Lo A ¥ A o Y A _q o '
N INVD Inductor U switching power supply U 2 Jofimnumanume e lumsa
s . A o oA
Tu¥29: mansistor 1AM 150 notch ainm ldnszuanaldetsderiies Bndefe
SamszauRuniovens sduieen Idnszmeueyludififimua
Faqnldiduunulivarwrilauaniounniqassidlunin iron powder uay MPP
4 . o S
iipanInuanyuAl
oy o
1. §if Bsat iged9 8,000 G
2. UMANugNAIIUT g
P 3 ar = To ﬂ ¥ ¥ .
3. §i air gap TAusssumAvesiaq Seluduiludeaada air gap
4. InanguA

¥
o

Tun13 1% Inductor unifu Filter sansasuan 1dd il

A di

199N V.= LE

Tauhn VL= (Ein —Eou) V

q:'lﬁ” VL = (Ein~Eout) H
81

Tums1FameSwzdesiimssidannssun peak Tumsiromldliguiuliee1d
aus

L= Eouttofe

=ty
0.25I,5¢

it msomIdnn
Eout
&)
tof ==
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2.5.2 maden @ nfmnlszg

Y - P - -, . . . A \

VBLIANAITATUINIABAT Equivalent Series Resistance (ESR) 1H83910A1 ESR qwxm
THipams gopdowdanuiinnadey R muluaiuaums 12R uazisaanounayes C asiau

15 IRUYDY C 2zduBYAUNTTUAAITLNS

1t
v=t[
Cly,

[élm Al
Z__ u3a —:Lt 3914

[ o g =)
HARNTZUEINALTTHIIEIA tl UaE 2 A

lout T _ (A]out)T _ Alc-ut

\Y = —_— = =
oM 4 2Cou 8Coue  BfCout
‘lé‘ - Algut

out ™ geAv e

TauA1 ESR A5z iia Ly
_ AVout
Algyt

ESRmax

2.6 193 DC To AC Converter

]
A o

2393 DC To Ac Converter DnthivhimsinlasIvaszuaassliidiulvnszuaadulae
s P I y& 9 . =
S1IEsoNIURUANITAYEI AC T 1deIm s ¥ us1 18142995000 H-Bridge  Taudl

Microcontroller ﬂBUﬂ’]iJf]iJﬂ1iﬁN1u
2.7 Miero Controller

Micro Controtler tuiugnssifiannsaTusunsudimsinuetafideans 145
1z Tilsunsudaen 1 C wie Assembly Fenzldifiudanauguarsiienves IR2110 e 1Y
1R2110 11} Drive MOSFET w04 H-Bridge 1% Switch 14 AC muqmeauiafusi®esnisieo SoHz
Sine Pulse Width Modulation
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2.7.1 Mwazduadidanlyli Program
MOV Rn #data
RER RERLT] : (Rn)<—#data
9cheget

o & o o
deyauuiu13A53mmes Ro-R7

swulug 2 fwuleda i

SETB bit {Set bit)

MINI9U : (bit)<-—-1
° ] 3 a 4o ¥ 1w
Mmsaeavestayaluiianimua vy "1

Snlud 2 Swleda

CLR bit{Clear bit)

MU : (bit)<---0
o a o 9 Iy d’o Y o
mmsmausﬂwE)wr)y‘aiuuwﬂmuﬂimmﬂu "o"

o 4 o P=S
$ulua 2 $waulada -1

NOP  (No Operation)
N3NNI : (PC)<—-(PC)+1

-] " -] - q A
dumdsimidinamsdouneamsalivilauesasa

o L4 ° a
$ruulud 1 Swulwda 1



25

LIMP addr16  (Long Jump)

] ] 4 4 o ar o ) = o
Mt s ldERgurhoudwemasansey 13y addris Tueuwa 64 Alalud

(0OOOH - FFFFH)

° o ° =Y
swlud 1 dwulmda 2

DINZ Rn,rel  (Decrement and Jump if Not Zero)

o 0 Y- Y 1 o o o i\ o
MIMU : Amualddigns: Taalldweams mlaromearua duiug (b Weoring

] oo 4 - 3 o 1T ar L4
DAAINDITINADT RO-R7 aﬂ'ﬂuQﬂ11153ﬂﬁﬁ“ﬂulﬂ1ﬂﬂﬂuu

r'y 4 o =
snoulud 2 $wulafa 2

LCALL addr16 (Long Call)

o '3 Yt A 9 1] é = T
MR : v ldangnizlaaluda lusunsudesdaliuomasangnivluvouiun
I & a [ o o
duyseiuvylna dunsoduneamsa’ldqege 64 alalud uozsznduanTusunsumdnd

aoilonufde RET

o o ° a
swulud 3 swoulmda 2

RET (Return from subroutine)

mifau : dmualdaEdgnsz TaneeneinTusunsudesndy T Tusunsumdn dhy

o o 1 [ = = o | &
mdsgasvemnlsunsutos ondulisunsudosuSnssunessus

Q (4 o =y
Swwlud 1 §waulanfa 2
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ORG LRAAT A uAUMTDYavasanuandud s udy

M : MNURATIAUNT DIBART AT UAUVBIN LA LS 1EIUA 1 ey

@ n‘.: P ﬂ 1 1 3 sy ¥
U UVTINAUU B399 1.1ﬂ’Ju"l.Ii'N‘H‘Ll'.lUﬂ’J'liJi]'l‘iiJillﬂﬂJﬂvlﬂ

END

o 1 4 9 o
NITNNIU :ualv iﬂllﬂﬁu!laﬂlcﬂﬂlﬂﬁﬂi

BIT

A' ar A' 9 o 1 o d'd v a
¥oduls BIT ueawsaisuaudwnisianiilumizsnnudfoyaniolunuude

o o o P
woaasea lasase (luueawsa 20H-2FH) niatalusSsamasysessuufamisaiaelaly

sTAULN

2.8 IR2110 : High-side Gate Diver

Tavdnandrims 1%y MOSFET lumstmiimdluang sziiould N-MOSFET
11ANT1 P-MOSFET dumauanaiodszns u anus2lumsinen, vinaves MOSFET

3
wazsm Wudu

N-MOSFET seaunsovimihiiiluaing W8idedioidnm v , fuuinminfy dmn
innldauluaees ludnuaiz Common source vz 11150 IN13TU1 Gate I8 lalen
w1 usedlunsdu Gate ligaiy IWAsivenans uddmindoens1$u N-MOSFET
MUY Common drain 921313181110 MOSEET #1914 9591 17#na1#v1 Drain uaz 1 Source

<t ]

= ? ar l& ¥ I o d’ v Y d' s

fisiiu daliduniinIiidesvesiees uduseduiiesdoa 1§y Gate Aosiisngan Source
& o T W t dw ] ) [ : = [ yé ar i1 oy
Fannuwanuiesgani Iiidousudy faiudui 'ty lildneedu Gate A2078 5550m
A106199892995MA0914 N-MOSFET 1wty Common drain 154 Top drive ¥932395 H-

Bridge
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Motor V+
IRF3708 D p|/RE3708
) Switch A (
4 swichs ¥
G 5 5 G
—1{+ Motor «|—
IRF3708 p LIRE3708
Switch C 4
) Switch D (‘ )
G 5 5§ "

.

1A 2.19 : 2993 H-Bridge

Qs [] 9 W ot 0 1Y o [] w d'd t ] dv
nndetadadueziu1dn mezdesinstiens suniinigandr 1 avevesees
o ('] =Y 1 1 1 t & L 4 r
1WAV Gate Tasmansailana1e s wuldunaseIunndmiamaane 1§l unsdu

w d 3 Y
Gate Iaetaw1z 13919 Pulse transformer 30 19@unulszalunssioussdu i Gate

¥
dmsu I wes IR2110 HFduAuszqlumidu Gate Taoms Bootstrap W1l CMOS

d
NN 2.20 : Block diagram ¥84 IR2110
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Typical Connection up 1o 500V or 600V
o ok
Vpp o VY,
T
HINo - -t { HIN ~ g
sD sD — X | LOAD
LINe LN Ve —4 4
Vo Vg COM[—#
Vee —— Lo

4 4 '
AMN 2.21 : Milgoundued [R2110

Foyaui 19N Input 92HIUIIDT Level shift N FdmTvidoussauussduves

a

b b
Pulse 1n352#L IR0 Logic HuszauMiResvasPower state

Tuvaizh Logic #11 High side 11 0 uag Low side 15y 1 91 v, sefius sumfiy
&4 o 1 . -] P .
Ground ¥z Ivinszualnasiu Bootstrap diode 315 zganfulszy Juwmizit Logic A
¥ []
High side (1 1 uag Low side i1 0 ¥1 v, agfiusaduminiy Ihidos uaussdun v, aziim

b4
MY Vi, + V187 MOSFET @1nueziia Sei Idus sduii1Udu Gate

2.9 H-Bridge

Sl S3

Vin LOAD

S2 5S4

AN 2.22 1393 H-Bridge

1495 H-Bridge vzidun1sde MOSFET 4 #ufuaiadwanini 2.22 Tasaziimsiianu

x »
aduduiouatdasalvniy Idaduaad
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S1

S2

L OAD

N . 4
AN 223 Maveived H-Bridge AN

- ] o 1Y
91031} 2.23 921HUI Switch S1 1Az S4 92 on WiouAuluvmzRaINU S2 uag S3 v

off luwana o- T v ldinszua lnariu Tnaanszualnadinie s1 uazesnsinIvaa

mMa s4 ez il v, Aegil
51 53
Vout
+
Vi LOAD
[
52 S4

d & o
AN 2.24 M3H119MUv99 H-Bridge ATI1 A

o 1 [y = [y
11ng1} 2.24 921HUI Switch $2 uaz $3 92 on WiauuluvNIAEIN ST UAY 54 93

off Mureimn 7 - 27 eI nszuer nadhd Tnaanis 83 uas nasenain Tnaama 52 92

W v aseduduluning 2.23

OuT
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2.10 Filters

Filters fin s lddmiunsosdygraldanudmmeideanis1$iuesenin'ld

1 3 i o N A Ty |
My amnnuady 9 7 lidesmsdiezgnaaneusumua

uuwnNmMsMnuvenessiawes mamnseutsesniiiu 4 afia arefu Ao
HUUATBINNUEAINIU (low-pass) HUUNTBINNUDYIHIY (high-pass ) LUUNTDINNUDHIY
MWIZUNEN  (band- pass) Mazuuufnu U 19 UBHIMMWIZ119994  (band-climinate

VL) band-reject)

[ ] E 4 '
nesuuunsesnudfezen Iianudru1d lusduddyenaiitiusedy pe
Tlwuds anudfiaoed (cut-off frequency) unuAIEIASBINING £, AIWDARBEYIABAIIND
v ¥
w varfivasvewvesnesiimanauily 0.707 Mivessanumolnd (-3 wFua) 1ands
r ¥ » [}
01950nMIWOUIAT AIWAYY  (comer frequency) Silmnwdiiguiiu £ Fneesez
[ 4
aaneuvinanNudHNIuliawlonn q winlugiiduiuuaasdinalumegaund  dm
5 < = [] A £ d Ay 2 = ] []
Wulszuaasdanavesnes lumannudiuess lusesfiveyldanudrin1disSeni 92

HIW (pass band) naz¥23h WiseulvanudruGend1 ¥29aan0u (stop band)

A o o [} e d e ot g/
'Ni)'i'ﬂiENﬂ'J'lilﬂ'CZ\iilg‘n'lﬂ'ﬁﬁﬂ“ﬂﬂuﬁq;ﬂ‘j‘lmIu‘]i'Nﬂllﬂ'J]Hﬂﬂ1lLa3Uﬂﬂ1“N’luvlﬂ

¥
_

wwzdggnalurianuangainianuddaeed ¢ Taslugaanwdgs 9 Tueed

BR319010A9N

q' Y q‘, [] I t 3 a' [ T ] q‘;
’N‘i]ill‘lj‘l_l‘ﬂtlﬂiﬂﬂﬂ’J1nﬂw1u1ﬂmﬂ13‘]ﬂ\1il:U?Jllﬁl'Hﬂ’J'llJﬂWTNhlﬁiuUN‘lf'NWI'mu

T £
ANvaNuenmienINuzgnaaneu i)

[ ¥ 9
299snuvh oeuldanuBhumwize 2esuvuiidanunuielunianeasady
’ ) 9

Ausvsuvvheeuldanuddiummizss 2esuuviiianunuislufiemeasetiuduiees
d' 9/ c.i ] 9 ] | o o ) 9 a [] 9 ¥ d'
suvigeuldnwdrmuldmwizeaeie  dialulidygnariuldluuesisvesnnud

9/ P - H Y] ) 'ij a 1 ) -
@dunsnuaaiavualy  ldudssuanstinaluneanuiusy  drudufivuaastana

Tunegauna
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o dad o ¢
2.10.11mas i nanes

o ¥ ]

Tunseenuuulsssasesdggruanuddniy  uensinszdealdldgadaoonn

¥ ¥ o 9 o 9 ar = ' ar v ] @ o ad o
gndsdatereaildoasinssonpugudatiawindy 1 lugiwu dawreiiindames
dhunsesfiiguamiaruludevesdasivesvenss Tasszldm A, finsfinaealy

k4 »
Ayg Uy kU 11905ITUT8N99TUVUT MMaximally flat W30 flat-flat filter

MUATUDNY uFAsDIHAABLANBINIANLD Iduiuuaasdawa lunegaund dau
b < ) o 1 Y 1 g -
Wutlszuaasiwalumennuiiueds Amanudulumsasswandieiu 3 uuufie 20 a

FUIAADANA -40 ATFILUDADANA 1AL -60 ATILIBABANG

v
13
. - 1
oo 1.0 - ndasvemmiiy o.707
-3db 0.707} =
\\\
W\ N
N
: \\ s
—g ]\ >
. \\ \_ — 20 db/decade
-0 0O B

i ~
. R
J - 60 db/decade — 40 dbidecade
1
1 -~
AR 2.26: MIABUAUBIATILRYDIN NSNS OIANUDR T LATAABSITIN

»
=3 T <4

A 1 4 Qo =, v
aenitaluginnudngn Ianufuves IACL\ dlu 20 wlwadedna &

Hie179958 22003 1de 3w v I 18wl -0 wdnadening uaseiiuns
FunldounyWazan idewindeslfootueuddiaos luidod 3 Foz18nandems
sinoelusuilifissdudnniadrafiurestamehimi ldausulumsanasves i -
40 19 TIARBAINA VIADIWAITATIANUTY 20 wFadedng el Amausauihy -

60 IATIIAADAINA



33

o o ¢ = o @ o 15y o & =
ﬂ15u1!'€l13~1“5”ﬂ!ﬂﬂi!35“1ﬂ1‘]ﬂ‘lu HﬂﬂglﬂUﬂ'ﬁﬂﬂﬂ&lUU'Nﬂ'iYl'lllﬂENﬂ'lﬁﬂ'l‘LNﬂQ
a4 v A P v & ° P oa a4 o
wadeu Tl dudsannnanudnmindeiing: a Sundsfinnuddaeed o . 299398

= é‘ =S l:i o ¥ L)
!ﬂﬁfﬂﬂﬂBu!ﬂﬁ1ﬂuﬂ1ﬂﬂﬂlﬁﬂﬂ AIDYTUTU

o)

2995 NUBATINITANDIVDI ’ACLI Wy 20 inFiuaneamna sziimaidon il 45 asrm
O =M,

= o

29I NUIATINTAABIVDY lAC

o Vo a i —
L' !'ﬂu -40 1ABIUTADALINA ﬂglllﬂﬁlﬂau.hj -90 937N

O =0,

o

d‘d = [ = = A'
NVTNUBATINTIAADIVD ]ACLI l‘ﬂu -60 IAIUANDAIAA %mﬂmaau"lﬂ -135 94

nw=0,

a.: c: 1 ¥ a J Y = = o
nnInuatienna 1 laa mavineesanuFunn q -20 wFuadeana sz i

=3

’ ] v ¥
dyudeuy 45 eendil © = @, wue (Arwsmupeurailfanayunuandifiuyes

o 5 = wooa
e myniafieuiudunn)



34

2.10.2 Mm3venuuuTamas D InNHanes

A Iy a s 1
I.Uﬂﬁ'lzﬂ'nﬂﬂﬂ!ﬂl\lﬂﬁﬂﬂizﬂ@'lJ 13192 1NTONTIAINIURANOUYDY Passband 1D

Stopband 1491111914 Attenuation characteristic of Butterworth filters 1Au22N3 1061 Normalize

frequency 1R

== Taoi f, = Cut-off frequency
p

: o _ = ) J 4 .
11U fp #lAuduaumiaivesgilnseituaees Fier  Taugeina1sn

Butterworth LC Element Values Tag9seu1501181 Normalize 18970

R=R,Z
P
2nfy

Cn
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ATHT 2.27 : Attenuation characteristic of Butterworth filters
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Butterworth LC Element Values*

L

C, <O
n even n odd

n P C Ly Cy L.

2 10000 1.4142 1.4142
1.1111 1.0353 1.8352
1.2500 0.8485 2.1213
1.4286 0.6971 2.4387
16667 0.5657 2.8284
2.0000 0.4483 35.3461
2.5000 0.3419 4.055]
3.3333 0.2447 53126
5.0000 0.1557 7.7067
10,0000 0.0743 148138
In[. 1.4142 07071

3 1.0000 1.0000 2.0000 1.0000
0.9000 0.8082 1.6532 1.5994
0.8000 0.8442 1.3840 15259
0.7000 09152 1.165627 2.2774
0.6000 1.0225 0.9650 2.7024
0.5000 1.1811 0.7789 3.2612
0.4G00 1.4254 0.6042 4.0642
0.5000 1.8380 0.4396 5.3634
0.2000 2.6687 0.2342 79102
0.1000 5.1672 0.1377 15.4554
Inf. 1.5000 1.333% 03000

4 1.0000 0.7554 18478 18478 0.7654
1.1111 04657 15924 1.7439 14690
1.9500 03882 16946 1.5110 18109
1.4286 0.3251 1.8618 12913 21752
1.6667 0.2690 2.1029 1.0824 26131
2.0000 0.2175 24524 08826 3.1868
2.5000 0.1692 2.9858 06911 4.0094
43338 01237 3.8826 05072 53381
50000 0.0804 5.6835 0.3307 7.9397

10.0000 0.0392 110942 0.1616 156421
Inf.  1.5%07 1.5772 1.0824 0.3827

n I/R, Ly Cy Ly C.
Ry L Ly Ln
(%;E T: Ca _ch,, %10 %!O
' o n even nocd

* Reprinted from A_ L. Zverev, Handbook of Filter Syndhesis, John Wiley
and Sons, New York, 1967.

3
NN 2.28 : Butterworth LC Element Values
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un" 3
N1399NLLUY Inverter
3.1 aauilizneuves Inverter
152n0UA1087UY03 DC — DC Converter 148 DC — AC Converter
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1) NITNIUAY Pulse width
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3.5 195 Qutput filter

150uH
£ l A0S <]
105 RHRPB120 x 4 J—
x —T— 100uF

4067 L
L 1
=

mwi’i 3.6 OQutput filter
winudonasez 1usedu AC 1y PWM 7 400v Apahusadoanszualaomsly
Bridge rectifier ¥4 Diode 114 Aosaiunsameuaussniuiqeld Feiidenlffownd
RHRP1820% Sl Hyperfast recovery eu1sonauauesidowu ssns Ssdufivusuniuna
seifiuns 0.38%5980 100110 uaT Diode Hernnoonuussiuldie 1200v Maawedmiy
M3 19
Inductor 92115011 A 1ALGE UIINAITHITIAIA toff YBIMI
1- Gy

in

taff = —-———i-f-:--——

311
1~ Gop)

torf = ——rx
°off = 2x70x103

taff =15x10"°

nimiueniim t, llfwuee

L= Eouttosr
0.2510u:

_311x15x107°
~ 0.25x2

L=933 uH
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91MIULAIUIUN Capacitor 910
Co = Algye
out T AV,
c 2
out ™ 8x70x 103x 0.5

Cou =7.14 pF

3.6. 3903MIURUM3 TINY

1 ¥, da o & s ¥ A
Tuaauved Controller 19 Microcontroller MCS-51 a0 24 MHz mmwuma%’w
&~ = ] 4 ! .
YAUBI Pulse F4UAUD 20 KHz Taofmualdnaiundisuns Pulse uilsiJavuniun Sine su
() A ¥ ] . o 1 e A . 4 ved
ATU 360 INDOT1NAAU Sine 50 Hz Tﬂumimmum’aﬂuﬁuagnﬂ aU Sine 91U Pulse ogin

Pulse

PWM Switching frequency

Number of Pulses =

Filtered frequency
Number of Pulses = “on% — 400 pul
umber of Pulses = —&-—= ulses

3 A o < o [ = 9l
IOUU mafmmuﬂum Pulse A 11M19921%114 Pulse 19n0aen ao

D Ise = 360°
egrees per pulse = Pulses
(¢}
Degrees per pulse = = (0.9 Degrees

400
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IS MIIIA1192A03e5 19 Pulse Mavun 400 Pulses uazudazgnazlinuaiaiu 0.9

¥
s mmiuth lsmaum Duty ratio Taoarunis

Duty ratio = sin(0.9X) ; X=1[0,400]

HI91UIU Machine cycle 910AUNT

Machi los = CPU Clock
aching Cyeles = Clocks in 1 machine cycle x Switching frequency
_ 24 MHz
Machine cycles = o0 K = 100 Cycles

& o : = E
91minee 1391149 Machine cycles ##04 on Tuniia Pulse 91083

"oN" Machine cycles = Duty ratio X Machine cycles
102 Pulse N off

-orr Machine cycles = Machine cycles — ron» Machine cycle

aaden RC #mSums AUTO RESET ini5ull IWid1g Microcontroller 15192@0 2393831
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3.8. Low Pass Filter

Ed ] ] » )
Filter dauthifludiuiimiinlunisnsesanud hunis Switch 1 20 KHz 9890
A1 50 Hz 1ao1¥ Filter ¥11a Butterworth 4” order H1R 1971 1UAANDUUDA Passband 1AL

Stopband 917%13 13 Attenuation characteristic of Butterworth filters awld

f, = 9.5KHz

20KHz: 1=210 Stopband attenuation = 25 dB
S0Hz : 1 =52m Passband attenuation -> 0 dB
L1 = 4.2 mH

Ci = 165 nkF

L2 = 29 mH

C2 = 40 nF
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4.2 Power Circuit

wiinswmsginsal dmu
Transistor KTC3209 2
KTA1281 2
IRF2807 2
Transformer 6H20 Ferrite Core 1
Diode RHRP8120 4
Resistor 12 4
10Q2 4
Inductor 150 uH 1
Capacitance 100 nF 10
100 uF 1

880 uF 1
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4.3 1999 DC to AC Converter
yilnsiemsgilnsal U
IC AT89C52 1
CD4050 l
IR2110 2
7805 1
Diode IN4007 1
RGP10M 2
Resistor 10K 1
10Q2 4
Capacitor 30 pF 2
100 nF 4
1 uF 1
100 uF 3
100 nF( Poly ) 2
47 nF( Poly ) 1
Inductor 2.9mH 1
4.2 mH I

XTAL 24MHz 1
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5.5 minaasulszinBnMves1393 (Efficiency)
4
fouluminaaes
1. usadwemmminun 134 220v s
2. fimsdasuuasInannisieg

»
3. TuANAINT ZUE HazUI AU Man A uduynuaziomiyn

Efficiency (Eff) = % x 100%
in

(VN0 LoAD - VFULL LOAD )
x 100 %
VFULL LOAD

Percent of Load Regulation =

3 - o (]
a5 55 Usedntnimvessesiiinaamdng

Load(W) | L(A) | V.(V) | L,(A) | V,(V) | PUw) | P_(w) | Eff%)
0 102 |1217  |oo00  |225 1245 | 0.00 0.00
100 |1340 |11.60 |046 | 223 155.44 | 10325 | 6642
200 (2100 |11.58 |095 | 219 243.18 | 20805 | 85.55
300 |2760 |1155 |143 {217 31878 | 31031 | 97.34

Percent of Load Regulation

At 100 W = 090 %
At 200 W = 274 %
At 300 W = 369 %
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FDK
Standard material characteristics (PdWer material)

Property Symbol Condition Unit 6H10 6H20 6H40 6H41 6H42 7H10 7TH20
AC inilial permeability i 0.1 MHz — 2500 2300 2400 2500 3400 1500 1000
Saluration magnetic Bs 23°C T 510 510 530 530 530 480 480
flux den:!g' {1000 A/m) 100 °C m 390 390 430 430 430 380 380
-Residual magnedic i deesly Br 23°C mT 11Q 130 110 110 110 150 130
Coercivity He 23°C A/m 13 13 10 10 10 30 25
Relative loss factor tand/ 0.1 MHz =10 <5 <5 <3 <3 <3 <5 <4
23°C — — 90 75 60 —_ —
40-C — - 75 60 50 —_ —
25 kHz 60°C KW/m3 65 80 60 50 40 — —
80°C 55 () 50 40 45 - —_—
100 °C B0 55 40 45 55 e —
200mT 23°C — - 650 550 250 = =
40 °C — — 550 450 350 — —
Core loss 100 kHZ 60 °C kw/m? 450 550 450 350 300 — —
80 “C 400 450 350 300 325 — —
100 °C 500 400 300 325 375 — —
60 °C — _ —_ — — 100 50
500 kHZ 80°C KW/im3 — — e — — 80 40
100 “C -— — _ —_ — 100 50
SomT 60 °C — — — = — 400 200
1 MHz 80 °C kW/ms3 — — — — — 400 200
I 100 °C —_ - —_ — —_— 500 250
Temperature coetficient opr 20°C~80"C ~10re 8 8 8 8 8 8 8
| Curie temperature Tc — °C >200 >200 >200 >200 >200 >200 >200
Resistivity P — Q-m 3 3 2 2 2 5 5
Apparent density d — *10% kg/m? 4.8 4.8 4.9 4.9 4.9 4.8 4.8

BStandard material 6H Series

6H series are FDK's standard power rnaterial with low core loss and high saturation flux density. and are suitable for
wide range of transformers and choke coils for switching power supply.

B6H20 is standard material with superb characteristcs and high cost performance. 6H10 has higher permeability than
6H20 in room temperature, and is suitable for ungapped cores for FF type transtormers.

In addition to above. FDK has developed new matenals with lower core ioss and higher magnetic flux density, which
satisfies lalest requirements of digital and mobilie electronics.

Core loss of new 6H40 material is around 25 % lower than that of standard 6H20. and is suitable for transformers
and choke coils for flal, low profile power supplies and AC/DC adaptors of electronic equipments {(such as notebook
PCs), which strictly require low temperature rise.

For transformers and choke coils of mobile electronic equipments. FDK has developed 6H41 material (bottom
tempeiature of core loss curve 80 "C) and 6H42 {bottom temperature 50 "C}. which enables low operation
temperature of transformers. (This is key point for mobile equipments, which have frequent contact with human

‘body.)
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@ MOTOROLA

SWITCHMODE™ Pulse Width
Modulation Control Circuit

The TL494 is a fixed frequency, pulse width modulation control circuit
designed primarily for SWITCHMODE power supply control.

Order this document by TL494/D

TL494

SWITCHMODE
PULSE WIDTH MODULATION
CONTROL CIRCUIT

On-Chip Error Amplifiers
On—Chip 5.0 V Reference
Adjustable Deadtime Control

Complete Pulse Width Modulation Control Circuitry
On—Chip Oscillator with Master or Slave Operation

SEMICONDUCTOR
TECHNICAL DATA

Uncommitted Output Transistors Rated to 500 mA Source or Sink PLAS%I%U:A%)I((A oE
Output Controi for Push—Pull or Single—Ended Operation 1 CASE 751B
Undervoltage Lockout ! {SO-16)
N SUFFIX
PLASTIC PACKAGE
CASE 648
PIN CONNECTIONS
Noninv Noniny
I E E Input
MAXIMUM RATINGS (Ful! operating ambient temperature range applies, ot neu
., Inv inv
unless otherwise noted.) {nput E E] Input
WN
Rating Symbol | TL494C | TL494]1 | Unit c:omcm o E Vegt
Power Supply Voltage Vee 42 A Deadiime 73] Output
Control Control
Collector Output Voltage Ve, 42 A"
Ve cr (] 12] vee
Collector OQutput Current ic1. lc2 500 mA Rr E E c?
(Each transistor) (Note 1)
Ground [ 7 10] E2
Amplifier Input Voltage Range VIR —0.3to +42 v
cil8 1
Power Dissipation @ Ta < 45°C Pp 1000 mw BE
Thermal Resistance, Rga 80 °Ciw (Top View)
Junction—to—Ambient
Operating Junction Temperature Ty 125 °C
Storage Temperature Range Tstg =55 to +125 °C ORDERING INFORMATION
Operating Ambient Temperature Range TA °C Operating
Ti494C 0to+70 Device Temperature Range Package
4 -2 +85
Tasdl st TLMCD | e SO-16
. . Py =0°to +
Derating Ambient Temperature TA 45 C TLA94CN A Plastic
NOTE: 1. Maximum thermal imits must be observed. X
TL494IN Ta = — 25° 10 +85°C Plastic

©® Motorola, inc. 1996

Rev 1



RECOMMENDED OPERATING CONDITIONS

TL494

Characteristics Symbol Min Typ Max Unit
Power Supply Voltage vee 7.0 15 40 Vv
Collector Output Voltage Vi1, Vo2 - 30 40 Vv
Collector Qutput Current (Each transistor) ict. ez - - 200 mA
Amplified Input Voltage Vin -03 - Ve -20 Vv
Current Into Feedback Terminal Ifn - - 03 mA
Reference Output Current lref - - 10 mA
Timing Resistor RT 18 30 500 k2
Timing Capacitor CTt 0.0047 0.001 10 pF
Oscillator Frequency fosc 1.0 40 200 kHz

ELECTRICAL CHARACTERISTICS (Vo = 15V, C1 = 0.01 pF, Rt = 12 k2, unless otherwise noted.)
For typical values Ta = 25°C, for min/max values Ty is the operating ambient temperature range that applies, unless otherwise noted.

Characteristics symbol | Min | Typ | Max | unn |
REFERENCE SECTION

Reference Voltage (lo = 1.0 mA} Vief 4.75 5.0 5.25 v

Line Regulation (Voo =7.0Vio 40 V) Regline - 20 25 mV

Load Regulation (I = 1.0 mA to 10 mA) Regigad - 3.0 15 my

Short Circuit Qutput Current (Vyef =0 V) Isc 15 35 75 mA

OUTPUT SECTION

Collector Off-State Current Ic(off) - 20 100 pA
(Vcc=40V,VCE=40V)

Emitter Off-State Current IE(off) - - -100 HA
Ve =40V, Vg =40V, VE=0V)

Collector—Emitter Saturation Voltage (Note 2) A
Common-Emitter (Vg =0V, I = 200 mA) Vsat(C) - 1.1 1.3
Emitter—Follower (V¢ = 15V, Ig = -200 mA) Vsat(E) - 1.5 25

Output Control Pin Current
Low State (Vo <0.4V) locL - 10 - pA
High State (VO = Vref) locH - 0.2 35 mA

Output Voltage Rise Time tr ns
Common—Emitter (See Figure 12) - 100 200
Emitter—Follower (See Figure 13) - 100 200

Output Voltage Fall Time ty ns
Common—Emitter (See Figure 12) - 25 100
Emitter—Follower (See Figure 13) - 40 100

NOTE: 2. Low duty cycie pulse techniques are used dunng test to maintain junction temperature as close to ambient temperature as possible.

MOTOROLA ANALOG IC DEVICE DATA



TL494

ELECTRICAL CHARACTERISTICS (Voo = 15V, C1 = 0.01 pF, RT = 12 k€, unless ctherwise noted.)
For typical values Ta = 25°C, for min/max values Tp is the operating ambient temperature range that applies, unless otherwise noted.

Characteristics | symbol Min e | max | unt
ERROR AMPLIFIER SECTION
Input Offset Voltage (VO (pin 3)= 2.5 V) Vio - 2.0 10 mv
Input Cffset Current (VO (Pin 3) = 2.5V) o - 5.0 250 nA
input Bias Curent (VO (Pin 3)= 2.5 V) iB - ~0.1 -1.0 RA
input Common Mode Voltage Range (Vo =40 V, Ta = 25°C) VICR -03toVee-20 v
Open Loop Voltage Gain {AVp =3.0V, V=05V to 3.5V, R =2.0kQ) AvoL 70 95 - d8
Unity—Gain Crossover Frequency (Vo = 0.5V o 3.5V, R = 2.0 kQ2} fc- - 350 - kHz
Phase Margin at Unity—Gain (Vg = 0.5V to 3.5V, R = 2.0 k) dm - 65 - deg.
Common Mode Rejection Ratio (Vo =40 V) CMRR 65 90 - ds
Power Supply Rejection Ratio (AVec =33V, Vo =25V, R =2.0kQ) PSRR - 100 - d8
Output Sink Cumrent (VQ (pin 3) = 0.7 V) Io- 0.3 0.7 - mA
Output Source Current (Vg (pin 3) =3.5V) lo* 2.0 -4.0 - mA
PWM COMPARATOR SECTION (Test Circuit Figure 11)
Input Threshold Voltage (Zero Duty Cycle) VTH - 25 45 A
Input Sink Current {V(pin 3) = 0.7 V) i— 0.3 0.7 - mA
DEADTIME CONTROL SECTION (Test Circuit Figure 11)
Input Bias Current (Pin 4) (Vpin 4 = 0 V10 5.25V) liB (DT) - -2.0 -10 PA
Maximum Duty Cydle, Each Output, Push—Pull Mode DCmax Y%
{VPin4 =0V, CT = 0.01 yF, RT =12 kQ} 45 48 50
{(Vpin 4 =0V, CT = 0.001 puF, RT = 30 k) - 45 50
Input Threshold Voltage (Pin 4) Vith Vv
(Zero Duty Cycle) - 2.8 33
(Maximum Duty Cycle) 0 - -
OSCILLATOR SECTION
Frequency {(CT = 0.001 pF, RT = 30 k) fosc - 40 - kHz
Standard Deviation of Frequency® (C1 = 0.001 pF, RT = 30 k(}} ofosc - 3.0 - %
Frequency Change with Voltage (Ve = 7.0 Vo 40 V, Tp = 25°C) Afgsc (AV) - 0.1 - %
Freguency Change with Temperature (ATA = Tiow 10 Thigh) Afasc (AT) - - 12 %
(CT=0.01 uF, RT =12 kQ)
UNDERVOLTAGE LOCKOUT SECTION
r Tum-On Threshold (VCG increasing, Iref = 1.0 mA) ] Vih 5.5 ] 6.43 ] 7.0 | v
TOTAL DEVICE
Standby Supply Current (Pin 6 at Vief, All other inputs and outputs open} ice mA
(Vcg=15V) - 55 10
(Voo =40V) - 7.0 15
Average Supply Current mA
(CT=0.01 uF, RT = 12 kS, V(pPin 4) = 2.0V) - 7.0 -
(Vo = 15 V) (See Figure 12)

* Standard deviation is a measure of the statistical distribution about the mean as derived from the formula, ¢

MOTOROLA ANALOG IC DEVICE DATA
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Figure 1. Representative Block Diagram

Output Control vee

———— — ———— ———— — —————————— —— ———

Osciflator

Capacitor C1 \
Feedback/PWM Comp.
Deadtime Control

Flip—Flop
Clock Input

Feedback PWM
Comparator Input

Error Amp

2

O
Ref.
Output -

This device contains 46 active transistors.

W

Figure 2. Timing Diagram

/]

V7

i

yd

V

v

Reference
Regulator

Y
|

/
L

P
1L L

L

L

o

H

Flip—Flap
Q

Flip—Flop
Q

Output Q1
Emitter

QOutput Q2
Emitter

Output
Control

MOTOROLA ANALOG IC DEVICE DATA



— TL494
APPLICATIONS INFORMATION

Description

The TL494 is a fixed—frequency pulse width modulation
control circuit, incorporating the primary building blocks
required for the control of a switching power supply. (See
Figure 1.) An intemal-linear sawtooth oscillator is frequency--
programmable by two external components, RT and CT. The
approximate oscillator frequency is determined by:

fosc = i
RreCT

For more information refer to Figure 3.

Output pulse width modulation is accomplished by
comparison of the positive sawtooth waveform across
capacitor CT to either of two control signals. The NOR gates,
which drive output transistors Q1 and Q2, are enabled only
when the flip—flop clock—input line is in its low state. This
happens only during that portion of time when the sawiooth
voltage is greater than the control signals. Therefore, an
increase in conirol—signal amplitude causes a corresponding
linear decrease of output pulse width. (Refer to the Timing
Diagram shown in Figure 2.)

The control signals are external inputs that can be fed into
the deadtime control, the error amplifier inputs, or the
feedback input. The deadtime control comparator has an
effective 120 mV input offset which limits the minimum output
deadtime to approximately the first 4% of the sawtooth—cycle
time. This would result in a maximum duty cycle on a given
output of 96% with the output control grounded, and 48% with
it connected to the reference line. Additional deadtime may
be imposed on the output by setting the deadtime—control
input to a fixed voltage, ranging between 0 V1o 3.3 V.

Functional Table

Input/Output fout
Controls Gutput Function f-o—.l.;: -
Grounded | Single—ended PWM @ Q1 and Q2 1.0

@ Vref Push—pull Operation 05

The pulse width modulator comparator provides a means
for the error amplifiers to adjust the output pulse width from
the maximum percent on-time, established by the deadtime
control input, down to zero, as the voltage at the feedback pin
varies from 0.5 V to 3.5 V. Both error amplifiers have a
common mode input range from —0.3 V to (Vg — 2V), and

may be used to sense power—supply output voltage and
current. The error—amplifier outputs are active high and are
ORed together at the noninverting input of the puise—width
modulator comparator. With this configuration, the amplifier
that demands minimum output on time, dominates contro! of
the loop.

When capacitor CT is discharged, a positive pulse is
generated on the output of the deadtime comparator, which
clocks the pulse—steering flip—flop and inhibits the output
transistors, Q1 and Q2. With the output—control connected to
the reference line, the pulse—steering flip—flop directs the
modulated pulses to each of the two output transistors
altemateiy for push—pull operation. The output frequency is
equal to haif that of the oscillator. Output drive can also be
taken from Q1 or Q2, when single—ended operation with a
maximum on-time of less than 50% is required. This is
desirable when the output transformer has a ningback
winding with a catch diode used for snubbing. When higher
output—drive currents are required for single—ended
operation, Q1 and Q2 may be connected in parailel, and the
output-mode pin must be tied to ground to disable the
flip—flop. The output frequency will now be equal to that of the
oscillator.

The TL494 has an intemal 5.0 V reference capable of
sourcing up to 10 mA of load current for external bias circuits.
The reference has an internal accuracy of +5.0% with a
typical thermal drift of less than 50 mV over an operating
temperature range of 0° to 70°C.

Figure 3. Oscillator Frequency versus
Timing Resistance

SOOk ) 11
™ P, 1 1.1
5 ‘\ LU T T
5 L Cr = 0.001 pF - Vec =15V
Z 100k g
= L~
(=)

w
&
o
0.01 uF
(o]
— k Il -
£ 10
= Y
g 4
o
o 0.1 uF
~© 10k =S :
=S

500
10k 20k 50k 10k 20k 50k 100k 200k 500k 1.0M
Ry, TIMING RESISTANCE (02)

MOTOROLA ANALOG IC DEVICE DATA



Figure 4. Open Loop Voltage Gain and
Phase versus Frequency
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IRF3710 International
TGR Rectifier
Electrical Characteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max. | Units Conditions
VierDss Drain-to-Source Breakdown Voltage 100 | — | — | V | Vas =0V, Ip=250pA
AVerpss/ATs| Breakdown Voltage Temp. Cosfficient | —— | 0.13 | — | V/°C | Reference to 25°C, Ip = 1mA
Rois(ony Static Drain-to-Source On-Resistance | —— | — | 23 | mQ | Vas = 10V, Ip=28A @
Vasith) Gate Threshold Voltage 20 | — ] 40 \' Vps = Vgs, Ip = 250pA
Ois Forward Transconductance 32 | - — S | Vps =25V, ip = 28A0
. — | —] 25 Vps = 100V, Vg = OV
Ipss Drain-to-Scurce Leakage Current —T— 120 pA Vbs = 80V, Vgs = OV, T, = 150°C
loss Gate-to-Source Forward Leakage —_— | —| 100 nA Vgs =20V
Gate-to-Source Reverse Leakage — | — [ -100 Vgg = -20V
Qg Tota! Gate Charge — | — {130 Ip = 28A
Qgs Gate-te-Source Charge —_ | — | 26 nC | Vps =80V
Qga Gate-to-Drain ("Miller") Charge —_— | — | 43 Vas = 10V, See Fig. 6 and 13
ta(om) Turn-On Delay Time —_—1 12 | - Vpp = 50V
t, Rise Time — ! 58 | — ns Ip=28A
tajorn Tum-Off Delay Time — 1 45 | — Rg =2.50
t Fall Time — 47 | — Vgs = 10V, See Fig. 10 ®
lo Intemal Drain Inductance — | 45| — Between lead, P
| 6mm (0.25in.) E
from package @
Ls Intemal Source Inductance —| 78— and center of die contact l
Ciss Input Capacitance — {3130 — Vgs = 0V
Coss Cutput Capacitance e | 410 | — Vps =25V
Crss Reverse Transfer Capacitance — | 72 | — | pF | f = 1.0MHz, See Fig. 5
Eas Single Pulse Avalanche Energy@ — [1060®280® mJ | lag= 28A, L =0.70mH
Source-Drain Ratings and Characteristics
Parameter Min. | Typ.| Max. | Units Conditions
Is Continuous Source Current 1 & MOSFET symbol o
(Body Diode) A showing the
Ism Pulsed Source Current — | —1 230 integral reverse e
(Body Diode)D p-n junction diode. s
Vso Diode Forward Voltage —| —] 1.2 V | Ty=25°C, I1s=28A, Vgs =0V @
tr Reverse Rocovery Time — | 140 | 220 ns | Ty=25°C, I =28A
QO Reverse Recovery Charge — | 8701010 | nC | di/dt = 100A/us @
ton Forward Tum-On Time Intrinsic tum-on time is negligible (tum-on is dominated by Lg+Lp)
Notes:

@ Repetitive rating; pulse width limited by

max. junction temperature. (See fig. 11)

@ Starting T, = 25°C, L = 0.70mH

T,5175°C

Q@ ISD < 28A, di/dt < SBONUS, VDD < V(BR)DSS-

@ Pulse width < 400us; duty cycle < 2%.

Rg = 25Q, lag = 28A, Vas=10V (See Figure 12) ® This is a typical value at device destruction and represents
operation cutside rated limits.
® This is a calculated value !imited to Ty = 175°C .
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International IRF3710

IGR Rectitier
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IRF3710
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international
TSR Rectifier
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Thermal Response

25 50 75 100 125 150 175
Tg, Case Temporature (°3)

IRF3710

m-ﬂ>D UT.
T Voo
1} Ves

Pulse Width < | pys
Duty Factor < 0.1 %

Fig 10a. Switching Time Test Circuit

\ /

Vbs
90%

10%
. . Vas
Fig 9. Maximum Drain Current Vs. ; .
Case Temperature oty
Fig 10b. Switching Time Waveforms
1 I
g
D = 0.50 "/
LT
/, /M’
L0 20—rm=T"T"] /p'/
’_--"—/
01 =01
8 I
— Z T
LA
] SINGLE PULSE
002" A 4| | THERMAL RESPONSE) | o]
0.01 PR
-y
/ Notes:
1. Duty factor D = 1t 5
2.PeakT =Py x2Z pye +Tg
1]
0.00001 0.0001 0.001 0.01 0.1

t4, Rectangular Pulse Duration (sec)

Fig 11. Maximum Effective Transient Thermal Impedance, Junction-to-Case

www.irf.com



IRF3710 International

IGR Reclifier
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FAIRCHILD
SEMICONDUCTOR ™Y

CD4049UBC - CD4050BC

Hex Inverting Buffer »
Hex Non-Inverting Buffer

General Description

The CD4049UBC and CD4050BC hex buffers are mono-
lithic complamentary MOS (CMOS) integrated circuits con-
structed with N- and P-channel enhancement mode
transistors. These devices feature logic level conversion
using only one supply vollage (Vpp). The input signal high
tevel (V) can exceed the Vpp supply voltage when these
devices are used for logic level conversions. These
devices are intended for use as hex buffers, CMOS to DYL/
TTL converters, or as CMOS current drivers, and at Vpp =
5.0V, they can drive directly two DTUTTL loads over the
full operating temperature range.

October 1987
Revised January 1999

Features

B Wide supply voltage range: 3.0V to 15V

B Direct drive to 2 TTL loads at 5.0V over full temperature
range

B High source and sink current capability

B Special input protection permits input voltages greater
than VDD

Applications

+ CMOS hex inverter/buffer

« CMOS to DTUTTL hex converter

» CMOS current “sink” or “source” driver

+ CMOS HIGH-to-LOW logic level converter

Ordering Code:

Order Number | Package Number Package Description
CD4049UBCM M16A 16-Lead Smalt Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
CD4043UBCN N16E 16-Lead Plastic Dual-n-Line Package (PDIP), JEDEC MS-001, 0.300" Wide
CD4050BCM M16A 16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
CD4050BCN N16E 16-Lead Plastic Duak-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide

Connection Diagrams

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” 1o the ordering code.

Pin Assignments for DIP
cD4048UBC CD4050BC
NC L=F F N KsE E FiY) 0 HC L=F [ 4 14 K=£ E =0 [}
Im ||5 14 I11 |1z 1 ||n 3 Iu In " ]Ia |1z 1 lu ]
1 I 2 3 I ‘ s 0 1 I' 1 F] 1 ] D 5 0 1 l-
Ypp 6-K A (1) § ] 1=t [3 Vg Voo GeA [ H=8 . 1=c [ Vs
Top View Top View

© 1999 Fairchild Semiconductor Corporation DS005971_prf

www.fairchildsemi.com
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CD4049UBC - CD4050BC

Schematic Diagrams

CD4048UBC
1 of 6 Identical Units

Voo
INPUT
BV ~ 30V

3

ouTPUT

CD40508C
1 of 6 Identical Units

ﬂ—‘éjﬁ
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Absolute Maximum Ratingsote 1)

{Note 2)

Supply Voltage (Vpp)
Input Voltage (Vi)

Voltage at Any Output Pin (Voyur)
Storage Temperature Range (Tg)

Power Dissipation (Pp)
Dual-In-Line
Small Outline

Lead Temperature (T,)
(Soldering, 10 seconds)

~0.5V to +18V
-0.5V to +18V
—0.5V to Vpg + 0.5V
~65°C to +160°C

700 mW
500 mw

260°C

DC Electrical Characteristics (Note 3)

Recommended Operating
Conditions (Note 2)

Supply Voltage (Vpp) IV to 15V
Input Voitage (V) OV to 15V
Volage at Any Qutput Pin (Vg7) 0toVpp
Operating Temperature Range (T,)

CD4049UBC, CD4050BC —40°C to +85°C

Note 1: “Absolule Maximum Ratings™ are those values beyond which the
safety of the device cannot ba guaranteed; they are not mearnt 1o imply that
the devices should be operated at these himits. The table of “Recom-
mended Operating Conditions™ and “Electrical Characteristics” provides
conditions for actual device operation.

Note 2: Vgg = OV unless otherwise specified.

—40°C +25°C +85°C
Symbol Parameter Conditions Wi T Won | Wi | Fyp | Max | Min | Max ] T
[ Quiescen Device Current Voo = 5V 4 003 [ 40 30 pA
Vpo = 10V 8 005 | 80 60 pA
Vpp = 15V 16 007 | 160 120 | pA
Voo 1 OW Levet Output Voltage Vit = Vop. ViL = OV,
llol < 1pA
Vpp = 5V 0.05 o | oos 0.05 v
Vpg = 10V 0.05 0 | 005 0.05 v
Vpp = 15V 0.05 0 {005 0.05 v
Von HIGH Level Output Voltage Vi = Voo ViL = OV.
llol < 1WA
Vpg =8V 495 495 5 4.95 v
Vpp = 10V 9.95 995 | 10 995 v
Vpp = 15V 1495 1495| 15 14.95 v
Vi LCW Level Input Voltage Hol <1 pA
(CD4050BC Only) Vpg =5V, Vo = 0.5V 1.5 225 | 15 15 v
Vpp = 10V, Vg = 1V 30 a5 | 3.0 3.0 v
Vpp = 15V, Vo = 1.5V 40 6§75 | 40 4.0 v
vy LOW Level Input Voltage llol< ¥ pA
{CD4049UBC Only) Vpp =5V, Vg = 4.5V 10 15 | 10 1.0 v
Vpp = 10V, Vg = 9V 20 25 | 20 20 v
Vpp = 15V, Vg = 13.5¥ 3.0 35 | 30 30 v
Vi HIGH Level Input Vollage ol < 1 pA
(CD4050BC Orty) Vpp = 5V, Vg = 4.5V 35 35 | 275 3s v
Vpp = 10V, Vg = 9V 70 70 | 55 70 v
Vpp = 15V, Vg = 13.5V 11.0 110 | 825 1.0 v
Vi HIGH Leve! Input Voltage flol<1pA
(CD4048UBC Only) Vpp = 5V, Vg = 0.5V 40 40 | 35 4.0 v
Vpo = 10V, Vg = 1V 8.0 80 | 75 8.0 v
Vpp = 15V, Vo = 1.5V 120 120 | 115 120 v
Ty LOW Level Output Current Vi = Vop. Vi =0V
{Note 4) Vpp = 5V, Vo = 0.4V 45 40 5 32 mA
Vpg = 10V, Vg = 0.5V o8 85 | 12 6.8 mA
Vpp = 15V, Vg = 1.5V b.'] 25 40 20 mA
o HIGH Level Output Current Vi = Voo, Vo = OV
(Note 4) Vpp =5V, Vo = 4.6V -10 w09 | 18 0712 mA
Vpp = 10V, Vo = 9.5V 2.1 1.9 | a6 -15 mA
Vpp = 15V, Vo = 13.5V -71 %2 | -12 -5 mA
I Input Current Vpp = 15V, Viy =0V -0.3 03 {-10° 10 | uA
Vpp = 15V, Vi = 15V 03 03 | 105 10 uA

Note 3: Vgg = 0V unless otherwise apecified.

www_fairchildseri.com
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CD4049UBC « CD4050BC

DC Electrical Characteristics (Continued)

Note 4: These are pesk oulput curment capabikies. Continuous outpul cument is rated at 12 mA maximum. The outpul current should not be allowed to

exceed this value for exlended periods of time. iy and Ly, are tested ona output at a time.

AC Electrical Characteristics (Note 5)

CD4048UBC
Ta = 25°C, C =50 pF, Ry = 200k, 1, = {; = 20 ns, unless otherwise specified
Symbol Paramatar Conditions Min Typ Max Units
tor Propagation Delay Time Vpp =5V 30 65 ns
HIGH-lo-LOW Level Vpp = 10V 20 40 ns
Vpp = 15V 15 30 ns
touH Propagation Defay Time Vop = 5V 45 85 s
LOW-to-HIGH Level Vop = 10V 25 45 ns
Vo = 15V 20 a5 ns
tra Transition Time Vpp =5V 30 60 ns
HIGH-t0-L OW Levet Vppo = 10V 20 40 s
Vpp =15V 15 30 ns
H Transition Time Vpp =5V 60 120 ]
LOW-t0-HIGH Lenved Vpp = 10V 30 55 ns
Vpp = 15V 25 45 ns
Ci input Capacitance Any Input 15 225 oF
Note 5: AC F s are g by DC d testing.
AC Electrical Characteristics (Notes)
CD40508C
Ta =25°C, C = 50 pF, R = 200K, , = ;= 20 ns, unless otherwise specified
Symbol Paramater Condltions Min Typ Wax Units
[ Propagation Delay Time Vpp = 5V 60 110 ns
HIGH-to-LOWY Level Vpp =10V 25 55 ns
Vpo = 15V 20 30 ns
o Propagation Detay Time Vop =5V 60 120 ns
LOW-o-HIGH Level Vpp =10V 30 55 ns
Vpp = 15V 25 45 ns
e Transition Time Vpp =5V 30 60 ns
HIGH-to-LOW Level Vpp = 10V 20 40 ns
Vpp = 15V 15 30 ns
trom Transition Time Vpp =5V 60 120 ns
LOW-to-HIGH Level Vpp = 1OV 30 55 ns
Vpo = 15V 25 45 ns
Cin input Capacitance Any Input 5 75 pF

Note 6: AC Parameters are guaranteed by DC comelated testing.
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KEC

KOREA ELECTRONICS CO.LTD.

KTC3209

EPITAXIAL PLANAR NPN TRANSISTOR

SEMICONDUCTOR
TECHNICAL DATA

POWER AMPLFIER APPLICATION.
POWER SWITCHING APPLICATION.
B D
FEATURE f ; i !
- Low Saturation Voltage. t i
! Veasan=05VIMAX) (Ic=1A) S
- High Speed Switching Time : ty=1.04S(TYP.) tp S b | WiLwETERS
- Complementary to KTA1281. E“Em"o'zi ; ;i;gﬁ
£ LEI— ] s c 0.60 MAX
MAXIMUM RATINGS (Ta=25C) Q o 250 MAX
IR E 1.15 MAX
CHARACTERISTIC SYMBOL | RATING | UNIT T e T o
F F H 0.55% MAX
Collector-Base Voltage Vero 50 \Y N | 1400:059
R g
Collector-Emitter Voltage Vero 50 v u | E ’ " u ¢
’U\[Lmd] T~ l N 28
Emitter-Base Voltage VEeno 5 \4 {\Fl “‘iﬂﬁ 12 5
o yle q 010 MAX
Collector Current Ic 2 A 1 EMITTER R 12.504 0 50
2. COLLECTOR S 102
Emitter Current I -2 A o BASE
Collector Power Dissipation Pc 1 w TO-92L
Junction Temperature T; 150 T
Storage Temperature Range Tag -55~150 T
ELECTRICAL CHARACTERISTICS (Ta=25T7)
CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
Collector Cut-off Current Ieno V=50V, Ie=0 - - 0.1 LA
Emitter Cut-off Current Iino Vip=5V, Ic=0 - 0.1 uA
Collector-Emitter _ - - _
Breakdown Voltage Vsricko Ic=10mA, [x=0 50 \%
Emitter-Base _ = _ _
Breakdown Voltage Vsmeso Ik=1mA, Ic=0 5 A%
heD |y ooy, 1054 70 - 240
. (Note)
DC Current Gain he(2)
FE = - _ _
(Note) V=2V, Ie=1.5A 40
Collector-Emitter - _ _ -
Saturation Volitage Vekisau Ie=1.0A, 15=0.05A 05 v
Base-Emitter Satiratopm Voltage VBEGAT) Ic=1.0A, Is=0.05A - - 1.2 v
Transition Frequency fr Vee=2V, 1c=05A - 100 - MHz
Collector Output Capacitance Cob Ves=10V, 15=0, f=1MHz - 30 - pF
Turn on Time ton ZOus , uipat 0.1 -
lmr Input J.L 200
Switching Time | Storage Time toug 0 J 1 Toz - 1.0 - 1S
v
Fall Time i :J!:::y-lc?;f '50?;. - 0.1 B
Note : hye Classification r70~140, Y:120~240
1996. 11. 11 Revision No : 1 1/3
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(EE SEMICONDUCTOR KTA1281
TECHNICAL DATA EPITAXIAL PLANAR PNP TRANSISTOR

POWER AMPLIFIER APPLICATIONS.
POWER SWITCHING APPLICATIONS.
FEATURES
- Low Collector Saturation Voltage
! Vepean=0.5V(Max.) (Ic=-1A) D}\M:, M‘;‘;::‘:fgi‘isi
- High Speed Switching Time : 1,=1.0x5(Typ.) B[ swomax
T 060 MAX
- Complementary to KTC3209. R
| B 115MAx
F 1.27
G 170MAX
H - 055MAX |
3 14gox0s0
o K (35 MIN
MAXIMUM RATING (Ta=25C) AU
CHARACTERISTIC SYMBOL RATING UNIT 7%%7 ) 24%
o T
Collector-Base Voltage Vero -50 \Y% P s
Q | 0leMAX
Collector-Emitter Voltage Vero -50 Vv | EMITTER R 12508050
) S 100
Emitter-Base Voltage Vero -5 \Y 2. COLLECTOR
Collector Current Ic -2 A % BASE
Collector Power Dissipation P 1 W 7
P ¢ TO-92L
Junction Temperature T; 150 T
Storage Temperature Range Teg -55~150 T
ELECTRICAL CHARACTERISTICS (Ta=257)
CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Collector Cut-off Current Iceo Vep=-30V, Ig=0 - - -0.1 2A
Emitter Cut-off Current IeBo Veg=-5V, I=0 - - -0.1 LA
Collector-Emitter Breakdown Voltage Veryceo le=10mA, 1z=0 -50 - - \Y
heg (1) Vee=-2V, Lc=-0.5A (Note) 70 - 240
DC Current Gain
hFE (2) VCE:'ZV, lcz-LSA 40 - -
Collector-Emitter Saturation Voltage V CE(san I=1A, 15=-0.05A - - 0.5 \Y
Base-Emitter Saturation Voltage VBE(san I=1A, 15=0.05A - - -1.2 Y
Transition Frequency fr V=2V, [e=0.3A - 100 - MHz
Collector Output Capacitance Cob Vep=10V, =0, FIMHz - 40 - pF
Turn-on Time ton . OUTPUT - 0.1 -
201.15 ile
i
Switchi Tei INPUT
Tm ching Storage Time tag - 1.0 - “S
Time
-B1=1g=0.05A
Fall Time t DUTY CYCLEZ1% Vee=-30V - 0.1 -

Note : hgg Classification :70~140, Y:120~240
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T Discrete POWER & Signal
FAIRCHILD Technologies
R
SEMICONDUCTOR m
Features
. 1.0mia {25.4)
* 1.0 ampere operation at T, = 55°C
with no thermal runaway. Dimensians in
inches (mm)
* High temperature metaﬂurgicaﬂy 0.205 {5.21)
bonded construction. G.160 (4.06)
* Glass passivated cavity-free junction. DO-41
0.107 52.72!

* Typical I less than 1pA. COLOR BAND DENQTES GATHODE -+ I‘ 0080 (2.03)

* Fast switching for high efficiency. ——— %%%—{%%'%
1.0 Ampere Glass Passivated Fast Recovery Rectifiers
Absolute Maximum Ratings® v, =25:c uniess otherwise noted

Symbol Parameter Value Units
lo Average Rectified Current 1.0 A
.375 " lead tength @ T, = 565°C
isurge) Peak Forward Surge Current
8.3 ms single half-sine-wave 30 A
Superimposed on rated load (JEDEC method)
Po Total Device Dissipation 2.5 w
Derate above 25°C 17 mw/°C
Raia Thermal Resistance, Junction to Ambient 50 °CIW
Tag Storage Temperature Range £5to +175 °C
T Operating Junction Temperature -65to +175 °C
‘These ratings are limiting values above which the serviceability of any semiconductor device may be impaired.
Electrical Characteristics  r, - 25:c uniess otnerwise noted
Parameter Device Units
10A 108 10D 10G 10J 10K 10M
Peak Repetitive Reverse Vottage 50 100 200 400 600 800 1000 \
Maximum RMS Voltage 35 70 140 280 420 560 700 v
DC Reverse Volitage (Rated Vg} 50 100 200 400 600 800 1000 v
Maximum Reverse Current
@ rated Vp Taz=25°C 5.0 pA
Ta= 150°C 200 pA
Maximum Reverse Recovery Time 150 250 500 nS
lF=05A, Ir=1.0A Ir=025A
Maximum Forward Voltage @ 1.0 A 1.3 v
Typical Junction Capacitance 15 pF
Vr=4.0V,f=1.0MHz

©1869 Fairchikd Samiconductor Corporation RPGI0A - RPG1OM, Rev. A
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Typical Characteristics
Forward Current Derating Curve Non-Repetitive Surge Current
1 < 30 ™ ; T
b Hn ]
N L
z S & 25 N — 3
iz 075 % i IR
& \ O 5g " —t b au
z w N R
@ o Co I Pl i
D 0.5 SINGLE PHASE \ Z | \jﬂl\(
a HALF WAVE \ @ . bt | I
g |m g BRI B S 1
- RESISTNE OR <10 —T .
& 0.25 } INDUCTIVE LOAD < z | ; T
g 375 {9.0mm) LEAD 5 Lo : B
LENGTHS L5 T e ;
x B Bl
d L i R e
0 o s [ B
25 50 75 100 125 150 175 & Yy 2 5 10 20 50 100
LEAD TEMPERATURE (°C) NUMBER OF CYCLES AT 60Hz
Forward Characteristics Reverse Characteristics
10 =—r== e 10 —
=
z = . z — T,=125°C
3 d : J
w 1 1 >
4 = u =
g 7 8 — To=75°C
c / w - )
<
E 0.1 JE:'-’::QF;?E g 0.1 =
E i TA'lz""'c & Taox25°C
4 Pulsa Width = 300ps Ax 25
7% Duty Cycle ]
0.01 . > 0.01
04 06 08 1 12 14 16 0 20 40 60 80 100 120 140
FORWARD VOLTAGE (V) PERGCENT OF RATEDR PEAK REVERSE VOLTAGE (%)
Junction Capacitance
100
50
[reg
o
o 20
2 -—_._..._____
g 10
Q
s
o
(8]
2
1
1 2 5 10 20 50 100
REVERSE VOLTAGE (V)
500) I-__ __.I
NONINDUCTIVE i‘gy’uunucnﬁ +0.5A L
A A
) \
’ Pulse 0
+ S50V Ganerator
7&' (approx) (Note 2) 0.25A
+)
S0/
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_.i l._ ¥10ne/em
Reverse Recovery Time Characterstic and Test Circuit Diagram
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Data Sheet

8A, 1200V Hyperfast Diode

The RHRP8120 is a hyperfast diodes with soft recovery
characteristics (t; < 55ns). It has half the recovery time of
ultrafast diocdes and is of silicon nitride passivated
ion-implanted epitaxial planar construction.

This device is intended for use as a freewheeling/clamping
diode and rectifier in a variety of switching power supplies
and ather power switching applications. lis Jow stored charge
and hyperfast soft recovery minimize ringing and electrical
noise in many power switching circuits, thus reducing power
loss in the switching transistors.

Formerly developmental type TA49096.

Ordering Information
PART NUMBER PACKAGE BRAND
RHRP8120 TO-220AC RHRP8120

NOTE: When ordering, use the entire part number.

Symbol

RHRP8120

January 2002

Features

« Hyperfast with Soft Recovery. . ... ............. <58ns
» Operating Temperature ...................... 175°C
* ReverseVoltage. ... ........... ............. 1200V

* Avalanche Energy Rated

+ Pianar Construction

Applications
= Swilching Power Supplies
» Power Switching Circuits

» General Purpose

Packaging
JEDEC TO-220AC
ANODE
CATHODE
CATHODE
{FLANGE)

Absoclute Maximum Ratings T =25°C, Unless Otherwise Specified

Peak Repetitive ReverseVoltage. . .. .......... ... ... . oL
Working Peak ReverseVoltage . ....................... .. ... ...,
DCBlockingVoltage ........... ... ..ot
Average Rectified Forward Current . . .. ... ... ... ... .. ... ...

(Te= 140°C)

Repetitive Peak Surge Cumrent . ... .............. e

{Square Wave, 20kHz)

Nonrepetitive Peak Surge Current. . . ... .........................

(Halfwave, 1 Phase, 60Hz)

Maximum Power Dissipation .. ...... ... . ... ... ... ...
Avalanche Energy (See Figures 10and 11) ............. e
Operating and Storage Temperature . .. ..........................

RHRP8120 UNITS
............. VaRM 1200 \
............. VRWM 1200 v
................ VR 1200 v
.............. IFav) 8 A
.............. IFRM 16 A
.............. lFsM 100 A
et Pp 75 w
.............. Eavi 20 mJ
........... Tgra: Ty -85 to 175 °c

©2002 Fairchild Semiconductor Corporation

RHRAPE120 Rev. B



RHRP8120

Zlectrical Specifications T =25°C, Unless Otherwise Specified

SYMBOL TEST CONDITION MIN TYP MAX UNITS
VE IF=8A - - 3.2 v
i = 8A, T = 150°C - - 26 v
IR VR = 1200V - - 100 pA
VR = 1200V, T¢ = 150°C - - 500 pA
lrr IF = 1A, dig/dt = 200A/us - - 55 ns
I = 8A, dig/dt = 200A/ps - - 70 ns
la I = BA, dig/dt = 200A/us - 30 - ns
ty IF = 8A, dig/dt = 200A/us - 20 - ns
QRR if = 8A, dig/dt = 200A/us - 165 - nC
Cy VR =10V, I = 0A - 25 - pF
Rasc - - 2 oW
JEFINITIONS

VE = Instantanecus forward voltage (pw = 300us, D = 2%).

|g = Instantaneous reverse current.

tr = Reverse recovery time (See Figure 9), summation of ty + tp,

ta = Time to reach peak reverse current (See Figure 9).

tp =Time from peak Igy, to projected zero crossing of gy based on a straight line from peak Igy through 26% of Iy (See Figure 9).

Qnn = Reverse Recovery Charge.
C, = Junction Capacitance.
Rgsc = Thermal resistance junction fo case.
pw = Pulse Width.
D = Duty Cycle.

Typicai Performance Curves

40 - 500 ¢ I
P W f 1 T 175°C
, 1
A7/ = 100
< 2 == : e
— "‘_’ 1 1 |
Z
T § CEm—— .,
g l’ ,’— ,’ ﬂ=: 1 1 1 .|
3 — 7 7 o 1
° Z FA w , , .
E I I / E 1! 25°c
3 / / / > o1
-3 7 4 + + i 1 |
it 175°C  f100°C f25°C &
u 1 7 = 0.01
4 r 4 : I . T
'I ‘I ’I 1 | i
~a 1 2 3 4 5 0 200 400 600 800 1000 1200

Vg, FORWARD YOLTAGE (V)

FIGURE 1. FORWARD CURRENT vs FORWARD VOLTAGE

Vg, REVERSE VOLTAGE (V)

FIGURE 2. REVERSE CURRENT vs REVERSE VOLTAGE

©2002 Fairchild Semiconductor Corporation
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RHRP8120

Typical Performance Curves (Continued)

60 T T ¥ T T
T = 25°C, dig/dt = 200A/us
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> 30 / e
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3 5 ta " n
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@ .b -—_-J-——-
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0
0.5 1 4 8

Ir, FORWARD CURRENT (A)

FIGURE 3. t;y,t3 AND t;, CURVES vs FORWARD CURRENT
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Ir, FORWARD CURRENTY (A)

FIGURE 5. t, t; AND t; CURVES vs FORWARD CURRENT
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FIGURE 4. t, t3 AND 1, CURVES vs FORWARD CURRENT
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FIGURE 6. CURRENT DERATING CURVE
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FIGURE 7. JUNCTION CAPACITANCE vs REVERSE VOLTAGE
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atures

-ompatible with MCS-51™ Products

K Bytes of In-System Reprogrammable Flash Memory
—~ Endurance: 1,000 Write/Erase Cycles

‘ully Static Operation: 0 Hz to 24 MHz

hree-Level Program Memory Lock

56 x 8.-Bit Internal RAM L/
2 Programmable VO Lines
‘hree 16-Bit Timer/Counters
Aght Interrupt Sources .
‘rogrammable Serial Channel 8-B |t
.ow Power Idle and Power Down Modes

o Microcontroller
ascription .
2 AT89C52 is a low-power, high-performance CMOS 8-bit microcomputer with 8K WIth 8K Bytes
es of Flash programmable and erasable read only memory (PEROM). The device F I h
manufactured using Atmel’s high density nonvolatile memory technology and is as
mpatible with the industry standard 80C51 and 80C52 instruction set and pinout.
e on-chip Fiash allows the program memory to be reprogrammed in-system or by a
nventional nonvolatile memory programmer. By combining a versatile 8-bit CPU AT89C 52
h Flash on a monolithic chip, the Atmel AT89C52 is a powerful microcomputer
ich provides a highly flexible and cost effective solution to many embedded control

plications. (continued)
in Configurations PDIP
(T2) P1.0 7] 1 40} vee
(T2 EX) P1.1 3|2 3s{_ P0.0 (ADO)
P1.27]3 a8 [ PO.1 (AD1)
P1.3 {4 37 |.P0.2 (AD2)
P1.4 )]s 36 [ PO.3 (AD3)
P1.5 {16 351 P0.4 (AD4)
P1.6 O} 7 34 |1 PO.5 (ADS)
P1.7 o 8 33| P0.6 (ADB)
PQFP/TQFP RST ]9 32 [ PO.T (AD7)
- (RXP) P3.0:] 10 31{:EAIVPP
& _———— (Txp) P3.1 ] 11 30| ALE/PRGG
~~ ©Boaa (ifte) Pa.z o 12 20 | PEER
[ LX< (INT1) P3.3 713 28 {7 P2.7 (A15)
EX - - (10) P3.4 {14 27 P2e (A14)
CORNER TN TL8C250e (1T1) P35 ] 158 26 |- P2.5 (A13)
cdtaaazZ>aaaa (WR) P3.6 ] 16 25|~ P2.4 (A12)
- — (RD) P3.7 {17 24§ P2.3 (A11)
A 42, (30,38,,36, 34 xT1AL2 . 18 23] P2.2 (A10)
P1.5 1 33 P0.4 {(AD4) XTALY1 7] 18 22 1. P2.1 {A9)
P1.6 .| 2 3z | Po.5 (ADS) GND ] 20 21| P2.0 (AB)
Pty )3 31|~ PO.6 (ADB)
RST | 4 s0| P07 (ADT7)
.0} P3¢ ‘q 5 29 ['TEA/VPP
NG )6 28 fuNC 68PLCC
D) P3.1: {7 27 | ALEIPROG
ro) P32 8 26 [~ PSEN -
riy p3.a -39 25 [*P2.7 (A15) W [EgapTRey
fogy P3.4 ] 10 24 [-P2.6 (A14) o~ aaoa
riy pas 11 23 P25 (A13) e LE=x=
INDE X - -
12' 3141516 710" %202 %22 CORNER 70 72,82737
NS NEE EE DER R N aoanacZ>anad
erNjooe-aaw a L i
Zz Z
Clffvoacaaa P1.5—J7 5 3 1 4374139k :po 4 (AD4)
e X e P1.6:e asl-ro.5 (AbDSs)
‘;2 a2 Pi.7]8 37l pPo.6 (ADE)
== i 1 rRsT {10 36[2P0.7 (ADT)
(RXD) P3.0{}t1 35F}EAIVPP
NC C]12 34fzNc
(Txp) e3 113 33| ALE/IFROG
(INT0) P3.20]14 32| PEEN
(INT1) P3.3:7]156 31[2P2.7 {A1S)
{To) P3. 47116 J0[CP2.6 (A14)
T1) P3.5 17 29 ~p2.5 (A13
¢ 189207 1222 % 47562 %8 !
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aEssssssssssssssssssesssssssessesssmnen A T89C 52

\C Characteristics

nder operating conditions, load capacitance for Port 0, ALE/PROG, and PSEN = 100 pF; load capacitance for all other
utputs = 80 pF.

:xternal Program and Data Memory Characteristics

Symbol Parameter 12 MHz Oscillator Variable Oscillator Units
Min Max Min Max

1Mool Oscillator Frequency 0 24 MHz
L ALE Pulse Width 127 2tcp 40 ns
taviL Address Valid to ALE Low 43 toLcL-13 ns
Y LAax Address Hold After ALE Low 48 toLoL-20 ns
v ALE Low to Valid Instruction In 233 4tc oL 65 ns
tupL ALE Low 1o PSEN Low 43 tcicL-13 ns
teLpH PSEN Pulse Width 205 3tc c-20 ns
tor v PSEN Low to Valid Instruction In 145 3t cL45 ns
toxix tnput instruction Hold After PSEN 0 0 ns
texiz Input Instruction Float After PSEN 59 toLcL-10 ns
toxav PSEN to Address Valid 75 toLcL-8 ns
taviv Address to Valid Instruction In 312 SteLeL-55 ns
tp Az PSEN Low to Address Float 10 10 ns
tRLRH RD Pulse Width 400 6tcLcL-100 ns
twiwH WR Pulse Width 400 6t cL~100 ns
trRLDV RD Low to Valid Data In 252 St oL -90 ns
trHDX Data Hold After RD 0 0 ns
trHDZ Data Float After RD 97 2t 28 ns
tpv ALE Low to Valid Data In 517 8t cL~150 ns
. Address to Valid Data In 585 9t L 165 ns |
tuwL ALE Low to RD or WR Low 200 300 3t cL-50 3te oL +50 ns
tavwi Address to RD or WR Low 203 Mo oL 75 ns
tovwx Data Valid to WR Transition 23 toLeL-20 ns
tovwH Data Valid to WR High 433 oo ~120 ns
twHax Data Hold After WR 33 terc-20 ns
trLAZ RD Low to Address Float 0 0 ns
twHLH RD or WR High to ALE High 43 123 toLeL-20 toLcL+25 ns

AIMEL 47



Electrical Characteristics

Te = 25°C uniess otherwise hoted

1. Repetitive Rating : Pulse width kmiled by maximum junclion temperature
2.L = 25mH, Iag = 6.6A, Vpp = 50V, Rg = 250, Starling T, = 25°C
d.lgp = 6.6A, dildt < 400A/us, Vpp < BVpgg Starting T, = 26°C
4. Pulse Test : Pulse width < 300us, Duty cyde < 2%

5. Essentially independent of opersting temperature

Symbol I Parameter Test Conditions [ Min ] Typ [ Max 1 Units
Off Characteristics
BVpss Drain-Source Breakdown Voltage Vgs =0V, Ip=250pA 800 - - v
ABVpss | Breakdown Voltage Temperature I = 250 uA, Referenced 1025°C | — | 077 | - | vrc
[ AT Coefiicient
ipss . Vps =800 V. Vgg =0V - - 10 A
Zero Gate Voltage Drain Current Vps = 640V, Tg = 136°C _ _ 100 WA
lgssF Gate-Body Leakage Current, Forward | Vg =30V, Vpg=0V - - 100 nA
lessr Gate-Body Leakage Current, Reverse | Vg =-30V,Vpg =0V - - -100 nA
On Characteristics
Vasiny | Gate Threshold Voltage Vps = Vgs. Ip = 250 pA 3.0 - 5.0
Rpgion) | Static Drain-Source = =
Vgs=10V.Ip=33A -]t 1.
Cn-Resistance Gs o 12 > @
GFs Forward Transconductance Vps =50V, Ip=3.3A  (Noteq) | - 5 - S
Dynamic Characteristics
Ciss input Capacitance Vps=25V.Vgg=0V, -~ | 1420 | 1850 pF
Coss Output Capacitance f=1.0 MHZ - 150 195 pF
Cres Reverse Transfer Capacitance - 19 25 pF
Switching Characteristics
td(on) Tum-On Delay Time Voo = 400 V, Iy = 6.6 A, - 35 80 ns
t Tum-On Rise Time Rg =25 Q - 80 170 ns
taom) Tum-Off Delay Time - 95 200 ns
Y Tum-Off Fall Time MowdSI [T 1756 | 120 | ns
Qg Total Gate Charge Vps =640V, Ip=6.6A, - 40 52 nC
Q95 Gate-Source Charge Vgs=10V - 85 - nC
Qga Gate-Drain Charge (Note 4, 5) | .. 20 - nC
Drain-Source Diode Characteristics and Maximum Ratings
Ig Maximum Continuous Drain-Source Diode Forward Current - - 6.6 A
Igm Maximum Pulsed Drain-Source Diode Forward Current - - 26.4 A
Vgp Drain-Source Diode Forward Voltage | Vgs =0V, Ig=6.6 A - _ 14 v
tr Reverse Recovery Time Vgs=0V,Ig=6.6A, - 400 - ns
Qr Reverse Recovery Charge dig / dt = 100 Alus (Noted) | _ 4.3 - uC
Notes:

©2000 Fairchild Semiconducior intamational
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Typical Characteristics
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Figure 1. On-Region Characteristics
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Figure 3. On-Resistance Variation vs.
Drain Current and Gate Voltage
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Figure 5. Capacitance Characteristics
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Figure 2. Transfer Characteristics
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and Temperature
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Figure 6. Gate Charge Characteristics
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Figure 7. Breakdown Voltage Variation
vs. Temperature.

I, Drain Current [A]

Vs, Drain-Source Vohage [V]

Figure 9. Maximum Safe Operating Area

Typical Characteristics (continveq)
12
11T
10
&
B il:] .;.N\I:::;))v
=290 A
as A 1 L i 1
-100 £ 0 = 0 190 a0
T, drdtion Tempertre(Q

21,=33A
a0 Fl il ] 1 1
-100 -80 ] £l 100 150 p-+i)

T, Junction Tempersture ra

Figure 8. On-Resistance Variation
vs. Temperature
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Figure 10. Maximum Drain Current
vs. Case Temperature
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Figure 11, Transient Thermal Response Curve
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FQP7N80

Gate Charge Test Circuit & Waveform

Same Type
Sl | as DUT
12v 200n N
T T 300nF
Vv
4 puT
3mA
T
&

Charge

Resistive Switching Test Circuit & Waveforms

c;
as P : :
1ov [ L ‘ .
Lotk R
o [0 [
Unclamped Inductive Switching Test Circuit & Waveforms
Eram L Lt =
¥ 2T BV Voo
BVDSS e s
P
Re
[o S AAA- lD ()
1ov [L Voo Vps (1)
e
o fa— «, ——»  Time
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Peak Diode Recovery dv/dt Test Circuit & Waveforms

DUT +

Same Type
as DUT = vy,

ﬂ_ﬂ. Ves « dv/dt controfled by R,
* I controlled by pulse period

v D= Gate Pulse Width T
( Dri?fser ) Gate Putse Period 10V

ley , Body Diode Forward Current

o/ N\ e
IRMl V

Body Diode Reverse Current

Vos
(DUT) Body Diode Recovery dv/dt
N T T
T
Body Diode
Forward Voltage Drop
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Package Dimensions
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TRADEMARKS

The following are registered and unregistered trademarks Fairchild Semiconductor owns or is authorized to use and is
not intended to be an exhaustive list of all such trademarks.

ACEx™ HiSeC™ SuperSOT™-8
Bottomless™ ISOPLANAR™ SyncFET™
CoolFET™ MICROWIRE™ Tinyl ogic™
CROSSVOLT™ pPOp™ UHC™
E2CMOS™ PowerTrench® VCX™
FACT™ QFET™
FACT Quiet Series™ Qs™
FAST® Quiet Series™
FASTr™ SuperSOT™-3
GTO™ SuperSQOT™-6

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY
PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY
LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN;
NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR

INTERNATIONAL.

As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical impiant into the body,
or {b) support or sustain life, or (c) whose failure to perform
when properly used in accordance with instructions for use
provided in the labeling, can be reasonably expected to

result in significant injury to the user.

2. A critical component is any component of a life support
device or system whose failure to perform can be
reasonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet ldentification Product Status

Definition

Advance Information Formative or In

This datasheet contains the design specifications for

Design product development. Specifications may change in
any manner without notice.
Preliminary First Production This datashest contains preliminary data, and

supplementary data will be published at a later date.
Fairchild Semiconductor reserves the right to make
changes at any time without notice in order to improve
design.

No Identification Needed Full Production

This datasheet contains final specifications. Fairchild
Semiconductor reserves the right to make changes at
any time without notice in order to improve design.

Obsolete Not In Production

This datasheet contains specifications on a product
that has been discontinued by Fairchild semiconductor.
The datasheet is printed for reference information only.
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Data Sheet No, PD60147 rev.U

International
IGR Rectifier  IR2110(-1-2)(S)PbFAR2113(-1-2)(S)PbF
HIGH AND LOW SIDE DRIVER

Features Product Summary
® Floating channel designed for bootstrap operation
Fully operational to +500V or +600V Vorrset (IR2110) 500V max.
Tolerant to negative transient voltage (IR2113) 600V max.
dV/dt immune
¢ Gate drive supply range from 10 to 20V lo+/- 2A [ 2A
¢ Undervoitage lockout for both channels
& 3.3V logic compatible Vourt 10 - 20V
Separate logic supply range from 3.3V to 20V
Logic and power ground +5V offset tonsoff (typ.) 120 & 94 ns
® CMOS Schmitt-triggered inputs with pull-down :
® Cycle by cycle edge-triggered shutdown logic Delay MatChlng (li';%:ll!lg) 12% ns max,
® Matched propagation delay for both channels ( ) ns max.

® Qutputs in phase with inputs Packages

Description

The IR2110/IR2113 are high voltage, high speed power MOSFET and
IGBT drivers with independent high and low side referenced output chan- '
nels. Proprietary HVIC and latch immune CMOS technologies enable 16-Lead SOIC

. s . L . . 14-Lead PDIP IR2110S/IR21138
ruggedized monolithic construction. Logic inputs are compatible with IR2110/IR2113
standard CMOS or LSTTL output, down to 3.3V logic. The output
drivers feature a high pulse current buffer stage designed for minimum
driver cross-conduction. Propagation delays are matched to simplify use in high frequency applications. The
floating channel can be used to drive an N-channel power MOSFET or IGBT in the high side configuration which
operates up to 500 or 600 volts.

Typical Connection up to 500V or 600V

1

] i I ' D-’D T
Vopo——¢— Vi Ve ¥ MV
HINo—— HIN Ve & ° 10
SD o sD Y JLOAD
LINo LIN Ve [t
Vee © Vg  COM | ! Er
Veo ] LO MV SN

(Refer to Lead Assignments for correct pin configuration). This/These diagram(s) show electrical
connections only. Please refer to our Application Notes and DesignTips for proper circuit board layout.

www.irf.com 1



IR2110(-1-2)(S)PbF/IR2113(-1-2)(S)PbF

Absolute Maximum Ratings
Absolute maximum ratings indicate sustained limits beyond which damage to the device may occur. All voltage param-
eters are absolute voltages referenced to COM. The thermal resistance and power dissipation ratings are measured
under board mounted and still air conditions. Additional information is shown in Figures 28 through 35.

International
IGR Rectifier

Symbol Definition Min. Max. Units
Vg High side floating supply voltage (IR2110) 0.3 525
(IR2113}) -0.3 625
Vg High side floating supply offset voltage Vg -25 Vg +0.3
VHo High side floating output voltage Vg-0.3 Vg +0.3
Vee Low side fixed supply voltage 0.3 25
Vio Low side output voltage -0.3 Vgg +03 v
Vop Logic supply voltage -0.3 Vgg + 25
Vgg Logic supply offset voltage Vee-25 Ve + 03
VIN Logic input voltage {HIN, LIN & SD) Vgg - 0.3 Vpp + 03
dVg/dt Allowable offset supply voltage transient (figure 2) e 50 Vins
Pp Package power dissipation @ Ta < +25°C (14 lead DIP) —_ 1.6 W
{16 lead SOIC) — 1.25
RTHJA Thermal resistance, junction to ambient (14 lead DIP) — 75 .
(16 lead SOIC) — 100 cw
TJ Junction temperature —_ 150
Tg Storage temperature -55 150 °C
TL Lead temperature (soldering, 10 seconds} — 300

Recommended Operating Conditions
The inputfoutput logic timing diagram is shown in figure 1. For proper operation the device should be used within the
recommended conditions. The Vg and Vs offset ratings are tested with all supplies biased at 15V differential. Typical
ratings at other bias conditions are shown in figures 36 and 37.

Symbol Definition Min. Max. Units

Ve High side floating supply absolute voltage Vg +10 Vs +20

Vg High side floating supply offset voltage (IR2110) Note 1 500

(IR2113) Note 1 600

VHOo High side floating output voltage Vs A7)
Vee Low side fixed supply voitage 10 20 \;
Vio Low side output voltage 0 vce
Vb Logic supply voltage Vgs +3 Vss + 20
Vss Logic supply offset voltage -6 (Note 2} 5

VIN Logic input voltage (HIN, LIN & SD) Vss Vop

Ta Ambient temperature -40 125 °C

Note 1. Logic aperational for Vs of -4 to +500V. Logic state held for Vg of -4V to -Vgs. (Please refer to the Design Tip
DT97-3 for more details).
Note 2: When Vpp < 5V, the minimum Vsg offset is limited to -Vpp.

2
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Internatio

IGR Rectifier

nal

Dynamic Electrical Characteristics

VBias (Vee. Ves. Vpp) = 15V, CL = 1000 pF, Ta = 25°C and Vsg = COM unless otherwise specified. The dynamic
electricat characteristics are measured using the test circuit shown in Figure 3.

IR2110(-1-2)(S)PbF/IR2113(-1-2)(S)PbF

Symbol Definition Figure | Min. | Typ. [Max. | Units [Test Conditions

ton Tum-on propagation delay 7 — 120 } 150 Vg =0V
tofs Tum-off propagation delay 8 — 94 125 Vg = 500V/600V
tsa Shutdown propagation delay 9 e 110 | 140 ns Vg = 500v/600V
tr Turn-on rise time 10 — 25 35
ty Turn-off fall time 11 — 17 25
MT Delay matching, HS & LS (IR2110) -— — — 10

turmn-on/off (IR2113) — — — 20

Static Electrical Characteristics

Veias (Vce, VBs. VDD) = 15V, Ta = 25°C and Vgs = COM unless otherwise specified. The Vin, VTH and iy parameters
are referenced to Vgg and are applicable to alil three logic input leads: HIN, LIN and SD. The Vg and lg parameters are
referenced to COM and are applicabie to the respective output leads: HO or LO.

Symbol Definition Figure | Min. | Typ. Max.| Units |Test Conditions
VIH Logic “1" input voltage 12 95 — —_
ViL Logic “0” input voltage 13 — — 6.0
VoH High level output voltage, VBIAS - Vo 14 — |~ | 12 v lo = OA
VoL Low level output voltage, Vo 15 — — 0.1 lo = 0A
ILK Offset supply leakage current 16 — — 50 Ve=Vsg = 500V/600V
laBs Quiescent Vpg supply current 17 — 125 | 230 Vin =0V or Vpp
lace Quiescent Ve supply current 18 — 180 | 340 uA ViN =0V or Vpp
lapp Quiescent Vpp supply current 19 — 15 30 ViN =0V or Vpp
liN+ Logic “1” input bias current 20 — 20 40 ViN =VDD
hN- Logic “0” input bias current 21 — — 1.0 ViN =0V
Vesuv+ | Vaes supply undervoltage positive going 22 7.5 86 [ 9.7
threshold
VBSUV- Vs supply undervoltage negative going 23 7.0 8.2 9.4
threshold
Vecuv+ Ve supply undervoltage positive going 24 7.4 85 9.6
threshold v
Vecuv- | Vee supply undervoltage negative going 25 7.0 8.2 9.4
threshold
lo+ Qutput high short circuit pulsed current 26 20 25 — Vo =0V, ViN=VDD
PW<10us
lo. QOutput low short circuit pulsed current 27 20 25 —_ A Vo =15V, ViN =0V
PW< 10 us

www.irf.com




IR2110(-1-2)(S)PbF/IR2113(-1-2)(S)PbF nternational

Functional Block Diagram

5 A
| * v %Va
|
33 > uv
ds - — :
! LEVEL ¢—{ PULSE R ' HO
HIN i LEVEL f
i 1 st | PULSE ?_‘{ E v,
: L _d GEN { |
3 I
sD ' }———a —v,
| L uv :
|~ VN DETECT.
LiN -9 13 : LEVEL Lo
I 3 SHIFT |
| = R DELAY :
Ves : CcOM
1 I
L 2]
Lead Definitions
Symbol| Description
VoD Logic supply
HIN Logic input for high side gate driver output (HO), in phase
sb Logic input for shutdown
LIN Logic input for low side gate driver output (LO), in phase
Vss Logic ground
Ve High side floating supply
HO High side gate drive output
Vs High side floating supply return
Vee Low side supply
LO Low side gate drive output
COM Low side return

4 www.irf.com



International

i IR2110(-1-2)(S)PbF/IR2113(-1-2)(S)PbF
Lead Assignments
=] Ho [ 7] 5] Ho [81]
=] voo ve [ 6] (o] ve [T]
(78] HiN vs [5] (1] voo vs [€]
[i] sp 2] [z] 1N ]
(2] un vee [3] (3] so ]
] vss com [7] 02] un vee [3]
(7] ~ Lol (15} vss com[2]
(1€] o [T]
14 Lead PDIP 16 Lead SOIC (Wide Body)
IR2110/IR2113 IR2410S/IR2113S
e} HO Z} [E] Ho [ 7]
[s] voo ve [6] =] voo ve [6]
(18] HIN vs [5] (A HiN vs |
i [ [iT] so [
(2] un vee [3] 2] UN vee [3]
i3] vss coM [ 2] (13} vss coM [ 2]
i4 ~ to[T] (4] ~ ‘©[1]
14 Lead PDIP w/o lead 4 14 Lead PDIP wio leads 4 & 5
IR2110-1/IR2113-1 IR2110-2/IR2113-2
Part Number
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ORG 0000H
MOV R0,#0
MOV P2,#00H

DELAY 2 CYCLE:DIN
ZRO,DELAY_2 CYCLE

RET

PPWMI1 BIT P2.2
PPWM2 BIT P2.7
P50 1 BIT P2.0
P50 2 BIT P2.5
SETB P50 2
MAIN:

;1

SETB P50 1
MOV RO#46
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM]1

2

NOP

CLR PPWMI1
SETB P50 1
MOV R0,#45
LCALL
DELAY 2 CYCLE
CLR P50 _1
SETB PPWMI1

;3

NOP

NOP

CLR PPWM]1

SETB P50 1
MOV RO #44
NOP

LCALL
DELAY 2 CYCLE
CLR P50_1
SETB PPWM1
4

NOP

NOP

NOP

NOP

CLR PPWMI1
SETB P50 1
MOV RO.#43
NOP

LCALL
DELAY 2 CYCLE
CLR P50 1
SETB PPWMI1
;5

NOP

NOP

NOP

NOP

NOP

CLR PPWM1
SETB P50 1
MOV RO #43
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI

;6

MOV RO#1
LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P50_1

MOV RO.#42
LCALL

DELAY_2 CYCLE
CLR P50 1

SETB PPWM1

37

MOV RO#1

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB P50_1

MOV R0,#41

NOP

ICALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM]1

8

MOV RO#2

NOP

LCALL

DELAY_2 CYCLE
CLR PPWMI
SETB P30 _1



MOV R0,#40

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI

9

MOV RO#3

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB P50_1

MOV RO,#39

NOP

LCALL
DELAY 2 CYCLE
CLR P50_1

SETB PPWMI

;10

MOV RO #4
LCALL

DELAY_2 CYCLE
CLR PPWMI
SETB P50 _1

MOV RO,#39
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI1

;11

MOV RO#5

LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P50 _}

MOV RO,#38
LCALL
DELAY 2 CYCLE
CLR P50_1

SETB PPWMI

12

MOV RO#5

NOP

LCALL

DELAY_2 CYCLE
CLR PPWM1
SETB P50 1

MOV RO,#37

NOP

LCALL
DELAY 2 CYCLE
CLRPS0 1

SETB PPWM1

13

MOV RO,#6

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM]1
SETB P50 _1

MOV RO#36

NOP

LCALL

DELAY_2 CYCLE
CLR P50_1

SETB PPWM1

114

MOV RO#7
LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P50 1

MOV RO#36
LCALL
DELAY 2 CYCLE
CLR P50_1

SETB PPWM1

;15

MOV RO #8
LCALL

DELAY_2 CYCLE
CLR PPWM1

SETB P50 _1

MOV RO,#35
LCALL
DELAY 2 CYCLE
CLR P50_1

SETB PPWMI

;16

MOV R(#8

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI



SETB P50 _1

MOV RO,#34

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM1

;17

MOV RO#9

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P50 1

MOV RO,#33

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI1

;18

MOV RO#10
LCALL

DELAY_2 CYCLE
CLR PPWM1
SETB P50 _1

MOV RO#33
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM1

;19

MOV RO#11
LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB P50 1

MOV RO,#32
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM1

;20

MOV RO,#11

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM]1
SETB P50_1

MOV RO,#31

NOP

LCALL
DELAY 2 CYCLE
CLR P50 _1

SETB PPWM]1

21

MOV RO#12

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P50 _1

MOV RO#30

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI1

;22

MOV RO,#13
LCALL
DELAY 2 CYCLE
CLR PPWM]1
SETB P50 1

MOV RO,#30
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI

323

MOV RO#14
LCALL
DELAY 2 CYCLE
CLR PPWM1
SETB P50 1

MOV RO,#29
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI1

24

MOV RO,#14

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI1



SETB P50 1

MOV RO, #28

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI1

25

MOV RO#15

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB P50 1

MOV RO#27

NOP

LCALL
DELAY 2 CYCLE
CLR P50_1

SETB PPWMI

;26

MOV RO #16
LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB P50 1

MOV RO#27
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI1

27

MOV RO#17
LCALL
DELAY 2 CYCLE
CLR PPWMI1

SETB P50 _1

MOV RO,#26
LCALL
DELAY 2 CYCLE
CLR P50_1

SETB PPWM1

;28

MOV RO,#17

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM]1
SETB P50 1

MOV RO#25

NOP

LCALL
DELAY 2 CYCLE
CLR P50_1

SETB PPWMI

29

MOV RO#18

NOP

LCALL

DELAY_2 CYCLE
CLR PPWMI
SETB P50 1

MOV RO.#24

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI1

;30

MOV RO,#19
LCALL
DELAY 2 CYCLE
CLR PPWM1
SETB P50 1

MOV RO#24
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM1

31

MOV RO,#19

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM]1
SETB P50 1

MOV RO,#23

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI

;32

MOV RO#20

NOP



LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB P50 1

MOV RO#22

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI

;33

MOV RO#21
LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P30 1

MOV RO#22
LCALL

DELAY_2 CYCLE
CLR P50 _1

SETB PPWMI

134

MOV RO,#22
LCALL

DELAY_2 CYCLE
CLR PPWM1
SETB P50 1

MOV RO #21
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM1

;35

MOV RO #22

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB P50 1

MOV RO,#20

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI

;36

MOV RO#23
LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB P50 1

MOV RO#20
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM1

;37

MOV R0,#24
LCALL
DELAY 2 CYCLE
CLR PPWM]
SETB P50 1

MOV RO#19

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI

;38

MOV RO,#24

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P50 1

MOV RO#18

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI1

139

MOV RO,#25
LCALL
DELAY 2 CYCLE
CLR PPWM1
SETB P50 1

MOV RO #18
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI1

;40

MOV RO#26
LCALL
DELAY 2 CYCLE



CLR PPWM1
SETB P50 1

MOV RO#17
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI1

41

MOV R0,#26

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM1
SETB P50 1

MOV RO.#16

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI1

;42

MOV RO#27
LCALL
DELAY 2 CYCLE
CLR PPWM1
SETB P50 1

MOV RO#16
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM1

;43

MOV RO#27

NOp

LCALL
DELAY 2 CYCLE
CLR PPWM1
SETB P50 1

MOV RO,#15

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI

44

MOV RO,#28

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM]1
SETB P50 _1

MOV R0,#14

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI1

;45

MOV RO,#29
LCALL
DELAY 2 CYCLE
CLR PPWM1
SETB P50 1

MOV RO#14

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM!

;46

MOV RO#29

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB P50 1

MOV RO,#13

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM1

47

MOV R0,#30
LCALL
DELAY 2 CYCLE
CLR PPWM]
SETB P50 _1

MOV RO#13
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM1

48

MOV R0.#30

NOP



LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB P50 1

MOV RO,#12

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI

49

MOV RO#31
LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB P50 1

MOV RO #12
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI

;50

MOV RO,#32
LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB P50 1

MOV RO#11
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI

;51

MOV RO#32

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P50_1

MOV RO,#10

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI1

52

MOV R0O#33
LCALL
DELAY 2 CYCLE
CLR PPWM]1
SETB P50 _1

MOV RO#10
LCALL
DELAY 2 CYCLE
CLR P50 _1

SETB PPWMI1

53

MOV RO,#33

NOP

LCALL

DELAY_2 CYCLE
CLR PPWMI1
SETB P50 1

MOV RO #9

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI1

154

MOV RO,#34
LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB P50 1

MOV RO #9
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM1

155

MOV R0O#34

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM]1
SETB P50 1

MOV RO, #8

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI1

;56

MOV RO,#35



L.CALL
DELAY 2 CYCLE
CLR PPWMI
SETB P50 1

MOV RO#8
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI1

57

MOV RO #35

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB P50 1

MOV RO#7

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI

158

MOV RO,#36
LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB P50 1

MOV RO#7
LCALL
DELAY 2 CYCLE
CLR P50_1

SETB PPWM]1

159

MOV RO,#36

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM1
SETB P50 1

MOV RO #6

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI1

;60

MOV RO,#37
LCALL
DELAY 2 CYCLE
CLR PPWM]
SETB P50 1

MOV RO#6
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI1

;61

MOV RO,#37

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM]1
SETB P50 _1

MOV RO#5

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI

;62

MOV RO,#38
LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P50 1

MOV RO, #5
LCALL

DELAY_2 CYCLE
CLR P50 _1

SETB PPWM1

163

MOV R0,#38

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM]1
SETB P50 1

MOV RO #4

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI1

;64

MOV R0, #39



LCALL
DELAY 2 CYCLE
CLR PPWM1
SETB P50 1

MOV RO,#4
LCALL
DELAY 2 CYCLE
CLR P50 _1

SETB PPWMI1

;65

MOV RO,#39
LCALL
DELAY 2 CYCLE
CLR PPWM1
SETB P50 1

MOV RO #4
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI1

;66

MOV RO#39

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM1
SETB P50 _1

MOV RO#3

NOP

LCALL
DELAY 2 CYCLE
CLR P50 _1

SETB PPWM1

;67

MOV RO,#40
LCALL
DELAY 2 CYCLE
CLR PPWM1
SETB P50 _1

MOV RO#3
LCALL
DELAY 2 CYCLE
CLR P50_1

SETB PPWM1

;68

MOV RO,#40

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P50 1

MOV RO.#2

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM1

;69

MOV RO,#41
LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P50 1

MOV RO#2

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI1

;70

MOV RO#41
LCALL
DELAY 2 CYCLE
CLR PPWMI1

SETB P50_1

MOV RO#2
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM1

;71

MOV RO#41

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P50 1

MOV RO#1

NOP

LCALL
DELAY 2 CYCLE
CLR P50_1

SETB PPWM1

;72

MOV RO,#42
LCALL
DELAY 2 CYCLE



CLR PPWM]1
SETB P50 1

MOV RO,#1
LCALL

DELAY_2 CYCLE
CLR P50 1

SETB PPWMI1

;73

MOV RO,#42
LCALL
DELAY 2 CYCLE
CLR PPWM1
SETB P50 _1

MOV RO #1
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM1

;74

MOV R0,#42

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM1
SETB P50 1

NOP

NOP

NOP

NOP

NOP

NOP

CLR P50 _1

SETB PPWM1
;75

MOV R0,#43
LCALL
DELAY 2 CYCLE
CLR PPWM]1
SETB P50 1
NOP

NOP

NOP

NOP

NOP

CLR P50 _1
SETB PPWM1
;176

MOV RO,#43
LCALL
DELAY 2 CYCLE
CLR PPWM1
SETB P50 1
NOP

NOP

NOP

NOP

NOP

CLR P50 _1
SETB PPWM1
377

MOV RO,#43
NOP

LCALL
DELAY 2 CYCLE

CLR PPWM1
SETB P50 _1
NOP

NOP

NOP

NOP

CLR P50 1
SETB PPWM1
78

MOV R0,#44
LCALL
DELAY 2 CYCLE
CLR PPWM]1
SETB P50 1
NOP

NOP

NOP

CLR PS50 1
SETB PPWM1
779

MOV R #44
LCALL
DELAY 2 CYCLE
CLR PPWM]1
SETB P50 1
NOP

NOP

NOP

CLR P30 1
SETB PPWM1
;80

MOV RQ.#44



NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB P50_1
NOP

NOP

CLR P50 1
SETB PPWMI1
;81

MOV RO,#44
NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB P50 1
NOP

NOP

CLR P50 1
SETB PPWM1
182

MOV RO,#45
LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P50 _1
NOP

CLR P50_1
SETB PPWMI
;83

MOV RO,#45

LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P50 1

NOP

CLR P50_1

SETB PPWMI1

34

MOV R0,#45
LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P50 1

NOP

CLR P50 1

SETB PPWM1

;85

MOV RO.#45

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM1
SETB P50 1

CLR P50 1

SETB PPWMI1

;86

MOV RO, #45

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P50 _1

CLR P50 1

SETB PPWMI1

;87

MOV RO, #46
LCALL
DELAY 2 CYCLE
CLR PPWMI1

CLR P50 _1

SETB PPWMI

;88

MOV RO, #46
LCALL
DELAY 2 CYCLE
CLR PPWM]1

CLR P50 1

SETB PPWMI1

;89

MOV RO,#46
LCALL
DELAY 2 CYCLE
CLR PPWM]1

CLR P50 1

SETB PPWM1

;90

MOV RO,#46

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM1
SETB PPWMI

191

MOV RO#46



NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB PPWMI

;92

MOV RO,#46

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB PPWMI

193

MOV RO,#46

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB PPWM1

194

MOV RO,#46

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM1
SETB PPWMI

;95

MOV RO #47
LCALL
DELAY 2 CYCLE
NOP

;96

MOV RO.#47
LCALL
DELAY 2 CYCLE
NOP

197

MOV RO,#47
LCALL
DELAY 2 CYCLE
NOP

;98

MOV RO,#47
LCALL
DELAY 2 CYCLE
NOP

;96

MOV RO.#47
LCALL
DELAY 2 CYCLE
NOP

;100

MOV RO,#47
LCALL
DELAY 2 CYCLE
NOP

;101

MOV R0,#47
LCALL
DELAY 2 CYCLE
NOP

;102

MOV RO,#47

LCALL
DELAY 2 CYCLE
NOP

;103

MOV RO,#47
LCALL
DELAY 2 CYCLE
NOP

;104

MOV RO,#47
LCALL
DELAY 2 CYCLE
NOP

;105

MOV RO,#47
LCALL
DELAY 2 CYCLE
NOP

;106

MOV R0,#47
LCALL
DELAY 2 CYCLE
NOP

;107

MOV RO,#47
LCALL
DELAY_ 2 CYCLE
NOP

;108

MOV RO,#46

NOP



LCALL
DELAY 2 CYCLE
CLR PPWM1

SETB PPWMI

;109

MOV RO,#46

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM1

SETB PPWM1

;110

MOV RO,#46

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI

SETB PPWM1

;111

MOV RO #46

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI

SETB PPWMI

;112

MOV RO,#46

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM1

SETB PPWM1

;113

MOV RO,#46
LCALL
DELAY 2 CYCLE
CLR PPWMI1

CLR P50 1

SETB PPWM]1

;114

MOV RO #46
LCALL
DELAY 2 CYCLE
CLR PPWM1

CLR P50_1

SETB PPWMI1

;115

MOV ROQ,#46
LCALL
DELAY 2 CYCLE
CLR PPWM]1

CLR P50 1

SETB PPWMI

;116

MOV RO.#45

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM1
SETB P50 1

CLR P50 1

SETB PPWM]1

;117

MOV RO,#45

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM]1
SETB P50 1

CLR P50 1

SETB PPWM]1

(118

MOV RO,#45
LCALL
DELAY 2 CYCLE
CLR PPWM]1
SETB P50_1

NOP

CLR P50 1

SETB PPWMI1

;119

MOV RQ,#45
LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P50_1

NOP

CLR P50 1

SETB PPWM1

;120

MOV RO,#45
LCALL
DELAY 2 CYCLE
CLR PPWM]1
SETB P50 _1

NOP



CLR P50 1
SETB PPWM1
;121

MOV RO,#44
NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P50 1
NOP

NOP

CLR P30 1
SETB PPWM1
1122

MOV RO #44
NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB P50 1
NOP

NOP

CLR P50 1
SETB PPWM1
;123

MOV RO,#44
LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P50 1
NOP

NOP

NOP

CLR P50 1
SETB PPWM1
;124

MOV RO,#44
LCALL
DELAY 2 CYCLE
CLR PPWM1
SETB P50 1
NOP

NOP

NOP
CLRP50_1
SETB PPWMI1
;125

MOV R0,#43
NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P50 1
NOP

NOP

NOP

NOP

CLR P50_1
SETB PPWMI1
1126

MOV R0,#43
LCALL
DELAY 2 CYCLE
CLR PPWM1

SETB P50 1
NOP

NOP

NOP

NOP

NOP

CLR P50 _1
SETB PPWM1
1127

MOV RO0,#43
LCALL
DELAY 2 _CYCLE
CLR PPWMI
SETB P50 _1
NOP

NOP

NOP

NOP

NOP

CLR P50 1
SETB PPWM1
:128

MOV RO,#42
NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB P50 _1
NOP

NOP

NOP

NOP



NOP

NOP

CLR P50 1

SETB PPWM1

1129

MOV RO,#42
LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB P50 1

MOV RO,#1
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM1

;130

MOV R0,#42
LCALL
DELAY 2 CYCLE
CLR PPWM1
SETB P50 1

MOV RO#1
LCALL
DELAY 2 CYCLE
CLR P50 _1

SETB PPWMI1

;131

MOV RO,#41

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI1

SETB P50 1
MOV RO#1

NOP

LCALL
DELAY 2 CYCLE
CLR P50_1

SETB PPWM]1

1132

MOV RO,#41
LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB P50 1

MOV RO#2
LCALL
DELAY 2 CYCLE
CLR P50 _1

SETB PPWM1

1133

MOV RO,#41
LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB P50 1

MOV RO,#2
LCALL
DELAY 2 CYCLE
CLR P50_1

SETB PPWM1

;134

MOV RO,#40

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB P50 1

MOV RO, #2

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM]1

;135

MOV RQ.#40
LCALL
DELAY 2 CYCLE
CLR PPWM]1
SETB P50 1

MOV RO#3
LCALL
DELAY 2 CYCLE
CLR P50_1

SETB PPWM1

;136

MOV R0,#39

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P50 1

MOV RO#3

NOP

LCALL
DELAY 2 CYCLE



CLRP50 1

SETB PPWM1

1137

MOV RO.#39
LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P50 1

MOV R0.#4
LCALL
DELAY 2 CYCLE
CLRP50 1

SETB PPWM1

;138

MOV R0,#39
LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB P50 1

MOV RO #4
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI

;139

MOV R0,#38

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB P50 1

MOV RO, #4

NOP

LCALL
DELAY 2 CYCLE
CLR P50_1

SETB PPWMI1

;140

MOV RO,#38
LCALL
DELAY 2 CYCLE
CLR PPWM1
SETB P50 1

MOV RO#5
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI1

;141

MOV RO#37

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI

SETB P50 1

MOV RO#5

NOP

LCALL
DELAY 2 CYCLE
CLR P50_1

SETB PPWMI

;142

MOV RQ,#37

LCALL
DELAY 2 CYCLE
CLR PPWMI1

SETB P50 1

MOV RO, #6
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM1

;143

MOV RO#36

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P50 _1

MOV RO #6

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI1

;144

MOV RO#36
LCALL
DELAY 2 CYCLE
CLR PPWM]1
SETB P50 1

MOV RO #7
LCALL
DELAY 2 CYCLE

CLR P50 _1



SETB PPWM1

;145

MOV R0,#35

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P50 1

MOV RO #7

NOP

LCALL
DELAY 2 CYCLE
CLR P50 _1

SETB PPWMI1

;146

MOV RO0,#35
LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P50 1

MOV RO.#8
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI1

;147

MOV R0 #34

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P50 _1

MOV RO#8

NOP

LCALL
DELAY 2 CYCLE
CLR P50_1

SETB PPWM1

;148

MOV RO #34
LCALL
DELAY 2 CYCLE
CLR PPWM]1
SETB P50 1

MOV ROA#9
LCALL
DELAY 2 CYCLE
CLR P50_1

SETB PPWM1

;149

MOV R0O#33

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P50 1

MOV R0O#9

NOP

LCALL
DELAY 2 CYCLE
CLR P50 _1

SETB PPWM1

;150

MOV R0,#33

LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB P50 _1

MOV RO #10
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI

;151

MOV R0,#32

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM1
SETB P50 1

MOV RO #10

NOP

LCALL
DELAY 2 CYCLE
CLR P50_1

SETB PPWM1

;152

MOV R0,#32
LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P50 1

MOV RO,#11
LCALL
DELAY 2 CYCLE
CLR P50_1



SETB PPWMI1

;153

MOV RO#31
LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB P50 1

MOV RO,#12
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM1

;154

MOV RO,#30

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI1

SETB P50 1

MOV RO#12

NOP

LCALL
DELAY 2 CYCLE
CLR P50 _1

SETB PPWM1

;155

MOV RO,#30
LCALL
DELAY 2 CYCLE
CLR PPWM1
SETB P50 _1

MOV RO,#13

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI1

;156

MOV RO#29

NOP

LCALL

DELAY_2 CYCLE
CLR PPWMI1
SETB P50 1

MOV RO,#13

NOP

[LCALL

DELAY_2 CYCLE
CLRP50_1

SETB PPWM1

1157

MOV RO0,#29
LCALL
DELAY 2 CYCLE
CLR PPWM1
SETB P50 1

MOV R0O,#14
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM1

;158

MOV RO,#28

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB P50 1

MOV RO,#14

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM1

1159

MOV RO,#27

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM1
SETB P50 1

MOV RO#15

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM1

;160

MOV RO#27
LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P50 _1

MOV RO#16
LCALL
DELAY 2 CYCLE



CLR P50 1

SETB PPWM1

1161

MOV RO,#26

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P50 1

MOV RO,#16

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI

;162

MOV RO#26
LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P50 1

MOV RO#17
LCALL
DELAY_ 2 CYCLE
CLR P50 1

SETB PPWM]1

;163

MOV RO #25
LCALL
DELAY 2 CYCLE
CLR PPWM1
SETB P50 _1

MOV RO,#18
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM1

;164

MOV RO,#24

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM1
SETB P50 _1

MOV R0O,#18

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM1

;165

MOV RO #24
LCALL
DELAY 2 CYCLE
CLR PPWM1
SETB P50 1

MOV RO#19
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM1

;166

MOV RU,#23

LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB P50 1

MOV RO,#20
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM1

;167

MOV RO,#22

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB P50 _1

MOV R0O,#20

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM1

;168

MOV RO,#22
LCALL
DELAY 2 CYCLE
CLR PPWM1
SETB P50 _1

MOV RO,#21
LCALL
DELAY 2 CYCLE
CLR P50 1



SETB PPWMI1

;169

MOV RO #21
LCALL
DELAY 2 CYCLE
CLR PPWMI

SETB P50 _1

MOV RO#22
LCALL

DELAY_2 CYCLE
CLR P50 1

SETB PPWM1

;170

MOV RO #20

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI1

SETB P50 _1

MOV RO#22

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI1

;171

MOV RO#19

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM1
SETB P50 1

MOV RO,#23

NOP

LCALL
DELAY 2 CYCLE
CLR P50 _1

SETB PPWMI

;172

MOV R0,#19
LCALL
DELAY 2 CYCLE
CLR PPWM1

SETB P50 1

MOV RO,#24
LCALL

DELAY_2 CYCLE
CLR P50 _1

SETB PPWMI

;173

MOV RO,#18

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB P50 1

MOV R0,#24

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM1

1174

MOV RO#17

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB P50_1

MOV RO,#25

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM1

;175

MOV RO#17
LCALL

DELAY_2 CYCLE
CLR PPWMI
SETB P50 _1

MOV RO.,#26
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM1

;176

MOV RO.#16
LCALL
DELAY 2 CYCLE
CLR PPWM1

SETB P50 1

MOV RO,#27
LCALL
DELAY 2 CYCLE
CLR P50 _1



SETB PPWM]

;177

MOV RO#15

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P50 1

MOV RO #27

NOP

LCALL
DELAY 2 CYCLE
CLR P50 _1

SETB PPWM1

;178

MOV RO#14

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P50_1

MOV RO#28

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM1

;179

MOV RO#14
LCALL

DELAY_2 CYCLE
CLR PPWM1

SETB P50 1

MOV RO,#29
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM]1

;180

MOV RO#13
LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P50 1

MOV RO#30
LCALL

DELAY_2 CYCLE
CLR P50 1

SETB PPWM1

;181

MOV RO,#12

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P50 1

MOV R0#30

NOP

LCALL
DELAY 2 CYCLE
CLR P50 _1

SETB PPWMI1

1182

MOV RO#11

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI

SETB P50 1

MOV RO,#31

NOP

LCALL
DELAY 2 CYCLE
CLR P50_1

SETB PPWMI1

;183

MOV RO,#11
LCALL
DELAY 2 CYCLE
CLR PPWM]

SETB P50 1

MOV R0,#32
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM]1

;184

MOV R0,#10
LCALL

DELAY_2 CYCLE
CLR PPWMI1
SETB P50 _1

MOV R0,#33
LCALL
DELAY 2 CYCLE
CLR P50 1



SETB PPWM1

;185

MOV RO#9

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P50 1

MOV RO,#33

NOP

LCALL

DELAY_2 CYCLE
CLR P50_1

SETB PPWM1

;186

MOV RO#8

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI1

SETB P50 1

MOV RO#34

NOP

LCALL
DELAY 2 _CYCLE
CLR P50_1

SETB PPWMI1

;187

MOV RO,#8
LCALL
DELAY 2 CYCLE
CLR PPWM1

SETB P50 _1

MOV RO,#35
LCALL
DELAY 2 CYCLE
CLR P50_1

SETB PPWM]1

;188

MOV RO#7
LCALL
DELAY 2 CYCLE
CLR PPWM1

SETB P50 _1

MOV RO,#36
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI

;189

MOV RO #6

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM]1
SETB P50 _1

MOV RO,#36

NOP

LCALL
DELAY_ 2 CYCLE
CLR P50 _1

SETB PPWMI1

;190

MOV RO#5

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB P50 1

MOV RO #37

NOP

LCALL
DELAY 2 CYCLE
CLR P50_1

SETB PPWM1

1191

MOV RO#5
LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB P50 1

MOV RO #38
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWMI

1192

MOV RO, #4
LCALL
DELAY 2 CYCLE
CLR PPWM1
SETB P50_1

MOV R0,#39
LCALL
DELAY 2 CYCLE
CLR P50 1



SETB PPWM1

;193

MOV RO#3

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI

SETB P350_1

MOV RO0,#39

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM1

;194

MOV RO #2

NOP

LCALL
DELAY 2 CYCLE
CLR PPWMI
SETB P50 1

MOV RO,#40

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM1

1195

MOV RO#1

NOP

LCALL
DELAY_ 2 _CYCLE

CLR PPWMI1
SETB P50 _1

MOV RO#41

NOP

LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM1

;196

MOV RO #1
LCALL
DELAY 2 CYCLE
CLR PPWMI1
SETB P50 1

MOV RO#42
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM1

;197

NOP

NOP

NOP

NOP

NOP

CLR PPWMI1
SETB P50_1

MOV RO,#43
LCALL
DELAY 2 CYCLE
CLR P50 1

SETB PPWM1

;198

NOP

NOP

NOP

NOP

CLR PPWM1
SETB P30 _1
MOV R0,#43
NOP

LCALL
DELAY 2 CYCLE
CLR P50 _1
SETB PPWM1
;199

NOP

NOP

CLR PPWM1
SETB P50 _1
MOV RO #44
NOP

LCALL
DELAY 2 CYCLE
CLR P50 _1
SETB PPWMI
;200

NOP

CLR PPWMI1
SETB P50 1
MOV RO,#46
LCALL
DELAY 2 CYCLE
CLRP23



:1

NOP

SETB P50 2
MOV R0,#46
LCALL
DELAY 2 CYCLE
CLR P50 2
SETB PPWM2
32

NOP

CLR PPWM2
SETB P50 2
MOV RO,A#45
LCALL
DELAY 2 CYCLE
CLR P50 2
SETB PPWM2
3

NOP

NOP

CLR PPWM2
SETB P50 2
MOV RO #44
NOP

LCALL
DELAY 2 CYCLE
CLR P50 2
SETB PPWM?2
4

NOP

NOP

NOP

NOP

CLR PPWM2
SETB P50 2

MOV R0,#43

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;5

NOP

NOP

NOP

NOP

NOP

CLR PPWM2
SETB P50 2

MOV R0,#43
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

6

MOV RO,#1
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO,#42
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;7

MOV RO#1

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV R0,#41

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;8

MOV RO,#2

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO,#40

NOP

LCALL
DELAY_ 2 CYCLE
CLR P50_2

SETB PPWM2

9

MOV RO#3

NOP

LCALL
DELAY 2 CYCLE



CLR PPWM2
SETB P50 2

MOV RO#39

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;10

MOV RO #4
LCALL

DELAY_2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO,#39
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

11

MOV RO#5
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 _2

MOV R0O#38
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;12

MOV RO#5

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV R0,#37

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

13

MOV RO #6

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO0,#36

NOP

LCALL

DELAY_2 CYCLE
CLR P50 2

SETB PPWM2

;14

MOV RO #7
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 _2

MOV RO#36

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;15

MOV RO #8
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO,#35
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;16

MOV RO#8

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#34

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;17

MOV RO,#9

NOP



LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#33

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM?2

;18

MOV RO#10
LCALL

DELAY_2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO,#33
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM?2

;19

MOV RO#11
LCALL
DELAY 2 CYCLE
CLR PPWM?2
SETB P50_2

MOV RO,#32
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM?2

;20

MOV RO#11

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50_2

MOV RO,#31

NOP

LCALL
DELAY 2 CYCLE
CLR P50_2

SETB PPWM2

21

MOV RO#12

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO0,#30

NOP

LCALL
DELAY 2 CYCLE
CLR P50_2

SETB PPWM2

22

MOV RO#13
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#30
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM?2

23

MOV RO#14
LCALL
DELAY 2 CYCLE
CLR PPWM?2
SETB P50 2

MOV RO0,#29
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;24

MOV RO,#14

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#28

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;25

MOV RO#15

NOP



LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#27

NOP

LCALL
DELAY 2 CYCLE
CLR P50_2

SETB PPWM2

;26

MOV RO,#16
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO,#27
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;27

MOV RO#17
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV R0O.#26
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

128

MOV RO,#17

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 _2

MOV RO#25

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;29

MOV RO,#18

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV R0 #24

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;30

MOV RO,#19
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO,#24
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;31

MOV R0,#19

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO,#23

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;32

MOV R{,#20

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO,#22

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

33



MOV RO #21
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#22
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM?2

;34

MOV R0,#22
LCALL

DELAY_2 CYCLE
CLR PPWM2
SETB P50_2

MOV R0,#21
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;35

MOV R0,#22

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO #20

NOP

LCALL
DELAY 2 CYCLE

CLR P50 2

SETB PPWM2

;36

MOV R0,#23
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50_2

MOV RO.#20
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;37

MOV R0O#24
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV R0.#19
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;38

MOV RO,#24

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#18

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;39

MOV RO#25
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV R0#18
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;40

MOV R0,#26
LCALL
DELAY 2 CYCLE
CLR PPWM?2
SETB P50 2

MOV RO #17
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;41

MOV R0 #26

NOP

LCALL
DELAY 2 CYCLE



CLR PPWM2
SETB P50_2

MOV RO,#16

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

42

MOV RO#27
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO, #16
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

143

MOV RO,#27

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO,#15

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

44

MOV RO,#28

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO,#14

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

45

MOV R0O,#29
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV R0O#14
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;46

MOV R0,#29

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO,#13

NOP

LCALL
DELAY 2 CYCLE
CLR P50_2

SETB PPWM2

47

MOV RO0,#30
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#13
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

48

MOV R0#30

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#12

NOP

LCALL
DELAY 2 CYCLE
CLR P50_2

SETB PPWM2

49

MOV RO,#31



LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50_2

MOV RO#12
LCALL
DELAY 2 CYCLE
CLR P50_2

SETB PPWM2

;50

MOV RO,#32
LCALL

DELAY_2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#11
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

51

MOV RO,#32

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM?2
SETB P50_2

MOV RO#10

NOP

LCALL
DELAY 2 CYCLE
CLR P50_2

SETB PPWM2

152

MOV RO#33
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#10
LCALL
DELAY 2 CYCLE
CLR P50 _2

SETB PPWM?2

53

MOV RO,#33

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO,#9

NOP

LCALL
DELAY 2 CYCLE
CLR P50_2

SETB PPWM?2

;54

MOV RO,#34
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#9

LCALL
DELAY 2 CYCLE
CLR P30 2

SETB PPWM2

;55

MOV RO #34

NOP

LCALL

DELAY_2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO,#8

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;56

MOV RO,#35
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RQ,#8
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;57

MOV R0O,#35

NOP



LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#7

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

58

MOV RO#36
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO,#7
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM?2

;59

MOV RO,#36

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#6

NOP

LCALL
DELAY 2 CYCLE

CLR P50 2

SETB PPWM2

:60

MOV RO,#37
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO,#6
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;61

MOV RO#37

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#5

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;62

MOV RO,#38
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#5
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

63

MOV RO,#38

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO,#4

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;64

MOV R0,#39
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50_2

MOV RO.#4
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;65

MOV RO,#39



LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO #4
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;66

MOV R0,#39

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#3

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;67

MOV RO #40
LCALL
DELAY 2 CYCLE
CLR PPWM?2
SETB P50 _2

MOV RO,#3
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;68

MOV R0,#40

NOP

LCALL

DELAY_2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO,#2

NOP

LCAIL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;69

MOV RO.#41
LCALL
DELAY_ 2 CYCLE
CLR PPWM2
SETB P50_2

MOV RO,#2
LCALL
DELAY 2 CYCLE
CLRP50_2

SETB PPWM2

;70

MOV RQ,#41
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#2

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

71

MOV RO,#41

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO,#1

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;72

MOV R0,#42
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO,#1
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;73

MOV R0O#42
LCALL
DELAY 2 CYCLE



CLR PPWM2
SETB P50 2
MOV R0 #1
LCALL
DELAY 2 CYCLE
CLR P50 2
SETB PPWM2
;74

MOV R0,#42
NOP

LCALL
DELAY_2 CYCLE
CLR PPWM2
SETB P50_2
NOP

NOP

NOP

NOP

NOP

NOP

CLR P50 2
SETB PPWM2
75

MOV RO,#43
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2
NOP

NOP

NOP

NOP

NOP

CLR P50 2
SETB PPWM2
;76

MOV R0,#43
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 _2
NOP

NOP

NOP

NOP

NOP

CLR P50 2
SETB PPWM2
77

MOV R0,#43
NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2
NOP

NOP

NOP

NOP

CLR P50 2
SETB PPWM2
;78

MOV RO,#44

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2
NOP

NOP

NOP

CLR P50 2
SETB PPWM2
;79

MOV R(,#44
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 _2
NOP

NOP

NOP

CLR P50 2
SETB PPWM2
&0

MOV RO,#44
NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 _2
NOP

NOP

CLR P50 2
SETB PPWM?2
;81



MOV RO #44

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM?2
SETB P50 2

NOP

NOP

CLR P50 2

SETB PPWM2

;82

MOV R0,#45
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 _2

NOP

CLR P50 2

SETB PPWM2

;83

MOV R0,#45
LCALL
DELAY 2 CYCLE
CLR PPWM?2
SETB P50 2

NOP

CLR P50 2

SETB PPWM?2

;84

MOV R(,#45
LCALL
DELAY 2 CYCLE

CLR PPWM2
SETB P50 2
NOP

CLR P50 2
SETB PPWM2
;85

MOV RO#45
NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50_2
CLR P50 2
SETB PPWM2
;86

MOV RO,#45
NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2
CLR P50 2
SETB PPWM2
;87

MOV RO,#46
LCALL
DELAY_2 CYCLE
CLR PPWM2
CLR P50 2
SETB PPWM2
;88

MOV RO,#46

LCALL
DELAY 2 CYCLE
CLR PPWM2

CLR P50 2

SETB PPWM2

;89

MOV RO#46
LCALL
DELAY 2 CYCLE
CLR PPWM2

CLR P50 2

SETB PPWM2

;90

MOV RO,#46

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB PPWM2

191

MOV RO,#46

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB PPWM2

;92

MOV RO#46

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2



SETB PPWM2

93

MOV RO, #46

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB PPWM2

;94

MOV RO,#46

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB PPWM2

195

MOV RO0,#47
LCALL
DELAY 2 CYCLE
NOP

196

MOV RO#47
LCALL
DELAY 2 CYCLE
NOP

97

MOV RO #47
LCALL
DELAY 2 CYCLE
NOP

98

MOV RO,#47

LCALL
DELAY 2 CYCLE
NOP

199

MOV RO#47
LCALL
DELAY 2 CYCLE
NOP

;100

MOV RO#47
LCALL
DELAY 2 CYCLE
NOP

;101

MOV R0,#47
LCALL
DELAY 2 CYCLE
NOP

;102

MOV R0,#47
LCALL
DELAY 2 CYCLE
NOP

;103

MOV RO,#47
LCALL

DELAY_2 CYCLE
NOP

;104

MOV RO#47
LCALL
DELAY 2 CYCLE

NOP

;105

MOV RO#47
LCALL
DELAY 2 CYCLE
NOP

;106

MOV RO, #47
LCALL
DELAY 2 CYCLE
NOP

;107

MOV RO,#47
LCALL
DELAY 2 CYCLE
NOP

;108

MOV RO,#46

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB PPWM2
;109

MOV RO,#46

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM?2
SETB PPWM2
;110

MOV RO.#46



NOP

LCALL
DELAY_ 2 CYCLE
CLR PPWM2
SETB PPWM2

;111

MOV R0, #46

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB PPWM2

;112

MOV RO.#46

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM?2
SETB PPWM?2

;113

MOV RO #46
LCALL
DELAY 2 CYCLE
CLR PPWM2

CLR P50 2

SETB PPWM?2
114

MOV RO,#46
LCALL
DELAY 2 CYCLE
CLR PPWM2

CLR P50_2

SETB PPWM2

;115

MOV RO,#46
LCALL
DELAY 2 CYCLE
CLR PPWM2

CLR P50 2

SETB PPWM2

;116

MOV RO,#45

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

CLR P50 2

SETB PPWM2

;117

MOV R0,#45

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

CLR P50 2

SETB PPWM2

;118

MOV R0,#45
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

NOP

CLR P50 2
SETB PPWM2
;119

MOV RO #45
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2
NOP

CLR P50 2
SETB PPWM2
;120

MOV RO,#45
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2
NOP

CLR P50 2
SETB PPWM2
;121

MOV RO #44
NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2
NOP

NOP

CLR P50 2

SETB PPWM2



;122

MOV RO,#44
NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2
NOP

NOP

CLR P50 2
SETB PPWM2
;123

MOV RO,#44
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2
NOP

NOP

NOP

CLR P50 2
SETB PPWM2
;124

MOV RO #44
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2
NOP

NOP

NOP

CLR P50 2

SETB PPWM2
;125

MOV RO,#43
NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 _2
NOP

NOP

NOP

NOP

CLR P50 2
SETB PPWM?2
;126

MOV R0,#43
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2
NOP

NOP

NOP

NOP

NOP

CLR P50 2
SETB PPWM2
;127

MOV RO,#43
LCALL
DELAY 2 CYCLE
CLR PPWM2

SETB P50 2
NOP

NOP

NOP

NOP

NOP

CLR P50 2
SETB PPWM2
;128

MOV R0,#42
NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2
NOP

NOP

NOP

NOP

NOP

NOP

CLR P50 2
SETB PPWM2
1128

MOV RO,#42
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2
MOV RO #1
LCALL
DELAY 2 CYCLE



CLR P50 2

SETB PPWM2

;130

MOV R0,#42
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#1
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;131

MOV RO,#41

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MQV RO#1

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2
1132

MOV R0,#41
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#2
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM?2

;133

MOV R0O#41
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO #2
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM?2

;134

MOV R0,#40

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50_2

MOV RO #2

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;135

MOV RO,#40

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO,#3
LCALL
DELAY 2 CYCLE
CLR P50_2

SETB PPWM2

;136

MOV RO,#39

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#3

NOP

LCALL

DELAY_2 CYCLE
CLR P50 2

SETB PPWM2

;137

MOV RO #39
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO #4
LCALL
DELAY 2 CYCLE
CLR P50 2



SETB PPWM?2

;138

MOV RO#39
LCALL
DELAY 2 CYCLE
CLR PPWM?2
SETB P50 2

MOV RO#4
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM?2

;139

MOV RO,#38

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM?2
SETB P50 2

MOV RO #4

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM?2

;140

MOV RO #38
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#5

LCALL

DELAY_2 CYCLE
CLR P50 2

SETB PPWM2

;141

MOV RO #37

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 _2

MOV RO#5

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM?2
;142

MOV RO,#37
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO,#6
LCALL

DELAY_2 CYCLE
CLR P50 2

SETB PPWM?2

1143

MOV RO#36

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO,#6

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;144

MOV RO,#36
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P5¢ 2

MOV RO #7
LCALL

DELAY_2 CYCLE
CLR P50 2

SETB PPWM?2

;145

MOV RO#35

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#7

NOP

LCALL
DELAY 2 CYCLE



CLR P50 2

SETB PPWM2

;146

MOV RO,#35
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#8
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;147

MOV RO, #34

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#8

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;148

MOV R0,#34
LCALL
DELAY 2 CYCLE
CLR PPWM?2
SETB P50 2

MOV RO,#9
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2
:149

MOV RO,#33

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#9

NOP

LCALL

DELAY_2 CYCLE
CLR P50_2

SETB PPWM2

;150

MOV RO,#33
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 _2

MOV RO,#10
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

1151

MOV RO,#32

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#10

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

1152

MOV RO,#32
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#11
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;153

MOV RO #31
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#12
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2



;154

MOV RO#30

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#12

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;155

MOV RO,#30
LCALL

DELAY_2 CYCLE
CLR PPWM?2
SETB P50 2

MOV RO,#13
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM?2

;156

MOV RQ#29

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 _2

MOV RO#13

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM?2

157

MOV R0,#29
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO,#14
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;158

MOV RO #28

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM?2
SETB P50 2

MOV RO,#14

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2
;159

MOV RO #27

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#15

NOP

LCALL
DELAY 2 _CYCLE
CLR P50_2

SETB PPWM2

;160

MOV RO #27
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#16
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM?

1161

MOV RO,#26

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM?2
SETB P50 2

MOV RO.#16

NOP

LCALL

DELAY 2 CYCLE



CLR P50 2

SETB PPWM2

;162

MOV RO, #26
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#17
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;163

MOV RO,#25
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO,#18
LCALL
DELAY 2 CYCLE
CLR P50_2

SETB PPWM2
;164

MOV RO.#24

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO #18

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;165

MOV RO#24
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#19
LCALL
DELAY 2 _CYCLE
CLR P50 2

SETB PPWM2
;166

MOV RO#23
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV R0,#20
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;167

MOV RO,#22

NOP

LCALL
DELAY 2 CYCLE

CLR PPWM2
SETB P50 2

MOV RO.#20

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2
;168

MOV RO#22
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 _2

MOV RO#21
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM?2
;169

MOV RO#21
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#22
LCALL
DELAY 2 CYCLE
CLR P50 _2

SETB PPWM2

;170

MOV RO#20



NOP

LCALL

DELAY_2 CYCLE
CLR PPWM2
SETB P50_2

MOV RO,#22

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

1171

MOV RO,#19

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM?2
SETB P50 2

MOV R0,#23

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2
;172

MOV R0,#19
LCALL
DELAY 2 CYCLE
CLR PPWM?2
SETB P50 2

MOV R0,#24

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

173

MOV RO#18

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 _2

MOV RO #24

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM?

:174

MOV RO #17

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO,#25

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

1175

MOV RO#17

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO,#26
LCALL
DELAY 2 CYCLE
CLR P50_2

SETB PPWM2

1176

MOV R0,#16
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO,#27
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;177

MOV RO#15

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50_2

MOV RO #27

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2



SETB PPWM2

;178

MOV RO#14

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO #28

NOP

LCALL
DELAY_2_CYCLE
CLR P50 2

SETB PPWM2

;179

MOV RO#14
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#29
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2
;180

MOV RO,#13
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO,#30

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;181

MOV RO,#12

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 _2

MOV RO,#30

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM?2

;182

MOV RO,#11

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50_2

MOV R0,#31

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2
;183

MOV RO,#11

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB PS50 2

MOV RO#32
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;184

MOV RO#10
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 _2

MOV RO,#33
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;185

MOV RO.#9

NOP

LCALL

DELAY_2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO,#33

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2



SETB PPWM2
;186

MOV RO#8

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM?2
SETB P50 2

MOV RO,#34

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

1187

MOV RQ#8
LCALL

DELAY_2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#35
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;188

MOV RO#7
LCALL

DELAY_2 CYCLE
CLR PPWM2
SETB P50_2

MOV RO#36

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;189

MOV RO,#6

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM?2
SETB P50 2

MOV RO#36

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;190

MOV RO#5

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO#37

NOP

LCALL

DELAY_2 CYCLE
CLR P50 2

SETB PPWM2

;191

MOV RO#5

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV R0,#38
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;192

MOV RO #4
LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO,#39
LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2

;193

MOV RO#3

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM?2
SETB P50 2

MOV RO,#39

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2



SETB PPWM?

;194

MOV RO,#2

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV RO,#40

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM?2

;195

MOV RO #1

NOP

LCALL
DELAY 2 CYCLE
CLR PPWM2
SETB P50 2

MOV R0,#41

NOP

LCALL
DELAY 2 CYCLE
CLR P50 2

SETB PPWM2
;196

MOV RO,#1
LCALL

DELAY_2 CYCLE
CLR PPWM?2

SETB P50 2
MOV RO,#42
LCALL
DELAY 2 CYCLE
CLR P50_2
SETB PPWM2
;197

NOP

NOP

NOP

NOP

NOP

CLR PPWM2
SETB P50 2
MOV RO,#43
LCALL
DELAY_2 CYCLE
CLR P50 2
SETB PPWM?2
;198

NOP

NOP

NOP

NOP

CLR PPWM2
SETB P50 2
MOV RO,#43
NOP

LCALL
DELAY 2 CYCLE
CLR P50 2
SETB PPWM2

;199

NOP

NOP

CLR PPWM?2
SETB P50 2

MOV RO,#44

NOP

LCALL
DELAY 2 CYCLE
CLR P50_2

SETB PPWM2

;200

NOP

CLR PPWM2
SETB P50 2

MOV RQ0,#45
LCALL
DELAY 2 CYCLE
LIMP MAIN

END



dy ~ - ) o N A = ' gj . N ) - o N
wnansiiduenarsianubidmsunslvnuiensnyiniiu lweygislmilulsdsslosuaunisan

luansalla vy Bnnsnuiludnuadilon uaznedendideaivesonalsynaseniinisuiliuly



dy ~ - ) o N A = ' gj . N ) - o N
wnansiiduenarsianubidmsunslvnuiensnyiniiu lweygislmilulsdsslosuaunisan

luansalla vy Bnnsnuiludnuadilon uaznedendideaivesonalsynaseniinisuiliuly



dy ~ - ) o N A = ' gj . N ) - o N
wnansiiduenarsianubidmsunslvnuiensnyiniiu lweygislmilulsdsslosuaunisan

luansalla vy Bnnsnuiludnuadilon uaznedendideaivesonalsynaseniinisuiliuly



dy ~ - ) o N A = ' gj . N ) - o N
wnansiiduenarsianubidmsunslvnuiensnyiniiu lweygislmilulsdsslosuaunisan

luansalla vy Bnnsnuiludnuadilon uaznedendideaivesonalsynaseniinisuiliuly



dy ~ - ) o N A = ' gj . N ) - o N
wnansiiduenarsianubidmsunslvnuiensnyiniiu lweygislmilulsdsslosuaunisan

luansalla vy Bnnsnuiludnuadilon uaznedendideaivesonalsynaseniinisuiliuly



	1  Title Page
	2  Abstracts
	3  Contents
	4  Lists of Illustrative
	5.1 Chapter 1
	5.2 Chapter 2
	5.3 Chapter 3
	5.4 Chapter 4
	5.5 Chapter 5
	5.6 Chapter 6
	6 Bibliography
	7 Appendix



