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ABSTRACT

This project proposes a solar poweared LED lighting system. The system
includes two buck converters the first one is function as a battery charger that is
supervised by a microcontroller for optimal ¢harging and the other one is for drive
the LED lamp at night and is controlled by LDR switch. The system is designed to

be able to use the utility power when the stored battery energy is totally discharge.
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2.1.8 Fill factor
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based LED (peak at about 465 nanometers) and the more broadband stokes shifted
light emitted by the Cea+:YAG phosphor which extends from around 500 to 700

nanometers.
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gﬂﬁ 2.29 Combined spectral curves for blue, yellow-green, and high brightness red
solid-state semiconductor LEDs. FWHM spectral bandwidth is approximately 24-27
nanometres for all three colors
2.6.2 mslAEvasansee 9fishanaihe LED
Aluminum galiium arsenide (AlGaAs) — red and infared
Aluminum gallium phosphide (AlGaP)-green
Aluminum gallium indium phosphide (AlGainP)-high-brightness orange, yellow and
green
Gallium arsenide phosphide (GaAsP)-red ,orange-red ,orange and yellow
Gallium phosphide(GaP)-red ,yellow and grean
Gallium nitride (GaN)-green,pure green(or emerald green),and blue also white(if it has
an AlGaN Quantum Barrier)
Indium gallium nitride(InGaN)-near ultraviolet,bluish-green and blue
Silicon carbide(SiC)as substrate---blue
Silicon(Si)as substrate-—blue{under development)
Sapphire( AL O, Jas substrate—-blue
Zinc selenide(ZnSe)-blue
Diamond(C )-ultraviolet
Alyminum nitride(AIN}),aluminum gallium nitride(alGaN}-near to far ultraviolet
2.6.3 High power LED
ﬂaaﬂLEDﬁné’agafutﬂumdﬂaﬁlm]ﬁmmmmu'lﬁ'ﬂ'::wﬂ'ﬂwa"aamu,a:ﬁ
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Tumsasnuuuisestunasa LED dwilasain Ifunansdiilwunsssrondsem
Mﬁ']é’fufmﬁmmmma‘%muﬂs:q sz lFusasn Wi v snuainaianadaas il
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&nwouzidi DC-to-DC converters 19 Step-Up Uas Step-Down
n3daldau LED 28929979z daiunayniuiu 3 nasauazawiuiy 2 und lasudas
naaalAng W ude 3.42V 350mA

saruRnaldnude DUNTY 3 A8A (3x3.42) = 10.26V

TWIU 2 W03 (2x350mA) = 700 mA
FINU V,=10.26V 1, =T00MA
WA toften
Tan v, fousidududrvasaiaduaanien 0.8 v
Ve Aousssuanaiavlaloaildr 0.8v

V., +V,
ton"rtol‘l' S £ (3.8)
I/l'r:(l'mn) - V:\'a! - Vo;ui
_ 10.26+0.8
12-0.8-10.26
= 11.7659
WA ton+oq
- tonton (3.9)
f
. _ 1
1:cm toﬁ 33kHz
t+ty = 30.303x107° sec
WA oy
t, = ton + toff sec (3.10)
fon
—+1
toff
_30303x10°
11.7659+1
ty =  2.3737x 107 sec
W to,

ton = (ton+toff)'toﬂ
= (30.303-0.23737) x 107 sec
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Cr

W | egawiten

ka(switch)
YR Ry,
Rec
WA Linin
Lmin
AR C,
Co

27.9293x 10~ sec

= (4x107%)t,,,
(4x107°)27.9293% 10° F
1.117172x10° F

I

= 2Ioul(max)
=2x 750mA
=1.5 mA

93 q

I pk(swirch)

- 20

0.3
1.5

=02 Q

Viating =Vt = Vou
= tv:)n(ma):)

1 ph( switch)

) (12—0.8—19.26
1.5
=17.502x 107° H

)( 27.9293x 107°) H

1 pk{swich) (on Hog )
vV

ripple( pp)

e Viippte = 0.5%

Vdpple -

_ 10.26x0.5 Vv
100

0.0513 vV

1.5x(30.303x10™) E
8x0.0513

110.756x 10~ F

42

(3.11)

(3.12)




43

1.25
R1I = —=2
100x107°%
= 125 kO
Vout = 1.25(1+£-2—J - 1fla R1=12.5k Q
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R2 = 90.1kQ
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Technical Datasheet DS25

power light source

L UXE®&N

novr bolord possitle

LUXEON® Emitter

Introduction

LUXEON® is a revolutionary, energy efficlent and uttra cormpact new light
source, combining the ifetime and reliabiity adventages of Light Emitting
Diodes with the brightness of conventiond ighting

LUXEON Emitters give you totd design freadom and unmatched bright-
ness, creating a new workd of ight.

LUXEON Emitters can ba purchased in resss for kigh volume assambly.
For more information, consuit your local Lumileds napragentativa.

For high volume appiications, custom LUXEON power §ght source designs
aro evallable upon requast, o meat your spacific neads.

LUXEON Eritter ks avalatéo In whko, greon, bius, 1oyal bUe,
cyen, rod, red-crangs and ambxr, 0080800

PHILIPS

Features

* Highest lux per LED family
In the word

+ Very iong operating e (up to
100% hours)

+ Ayallable in White, Graen,
Bua, Royd Bius, Cyan, Red,
Red-Orangs, and Amber

+ Lambertian, Balwing or Side
Emitting radkation pattesn

*+ More enargy efiident than
incancescent and most
halogen lamps

* Low woitage OC cperated

+ Cool beam, safe {o the touch

+ instant dght fless than 100 ng}

+ fuly dimmabile

+ No WV

+ Supsrior ESD protection

Typical Applications

*+ Readng lohts (car, bus, eircraft)

* Portable (flaehiight, bicycle)

* MintaccentUpighters/
Downiighters/Crientation

+ Aber oplic atemative/
Decorative/Entertainment

L]
Bolards/SecurtywGarden

+ Cove/Undorsha¥/Task

+ Trafic signaing/Beacons/ Aal
croseing and Wayside

* indoor/Cutdoor Commeyoial
and Resldertial ArchRectral

+ Automotive BExt (Stop-Tal-Turn,
CHMSL, Mirror Skie Repaal)

+ Edge-it signs (Ex3, pont of e3¢)

* LCD BackdightsUight Guides

LUMILEDS

LITkT FADM SIQON YALLET




Mechanical Dimensions
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Notes:

1.  The anode eide of the davice I danoted by a hole In the lead frarme. Slectrical Insulation betwmen the case and the board

I8 requinad —5iug of device |3 not electricaly neutral Do nat elactrically connect slther the anode or cathode to the sfug.
2. A dmensions am in mlmaters.

3. A dmensions wihout Wa-noaasrefot'rarmmhr.

{1y Lowd

Lambertian
TOP VIEW BOTTOM VICW
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Notes:

1. The anode Bide of the device Is denoted by a hola In the lesd frame. Electrical inaulztion between tha case and the board
hreq.lred—-auuddemelsnolelawmvnwmmmmmdmmm«mmmum
2. Al dimensions are in mBEmMetars.

3. Al dimensions without iolerances are for eference onk.
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Mechanical Dimensions, Continued
Side Emitting

TOP VIEW BOTTOM ViIEW

Drawings not io scals
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SIDE VIEW

Nolas:

1. The anode side of the davice s denoted by & hoks In the Ead frams. Blectrical inautation betwesen the case and the board
ts requined —shg of device I8 not dectrically neutrel. Do not Blectrically connect efther the enode or cathode to the slug.

2. Caution must be used in handing this device to avold demegs to the kns eurfaces that will reduce optical efficiency

3. Al dmensions are in mEmeters.

Al dimensions wihout tolerances ara for roference onky.

b
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Flux Characteristics at 350mA, Junction Temperature, T; = 25°C

Table 1.
Minimum Luminous Typical Luminous
Fuoe ) or Fux (i) or
Ractomatic Radometric
LUXECN Power lEMr) Power (mW) Rarliation
Color Emtiter ') &, B Pattem
Vhilo® LHL-BWOR 306 45
Warm Whita UHL-BWOS 13.9 20
Green LAHL-BMO1 306 53
Cyan LO-L-BEOY 308 45
Bl LXHL-BB01 8.2 18 Batwing
Roval biuc® LXHL-BRO2 146 mW 220
Red LXHL-BOO1 139 27
Red LXHL-BDO3 308 42
Red-Orange LXHL-BHG3 208 55
Ambor LXHL-BLO1 107 25
Ambor LXHL-BLO3 238 42
White LYHL-PWH 308 45
Qresn LXHL-PVIO 308 53
Cyan LXHL-PEO1 308 45
BlueA LXHL-FB01 8.2 16 Lambertian
Raoyd Bud® LXHL-PRO3 145 mw 220 MW
Red LXHL-POO 308 44
Red-Orange LXHL-PHOA 368 65
Ambor LXHL-PLOY 238 42
White LHL-DWO1 238 405
Qrean LXHL-DMO1 238 48
GCyan LXHL-DEQ 28 405
BlucP LXHL-Da01 8.2 145 Side Emitting
Royal bluc™ DAHL-DRO1 115 mw 108 M
Red UXHL-DDOY 306 40
Red-Orange UXHL-DHOA 398 50
Ambar LXHL-DLOA 238 38

Notes for Table 1:

1, Minimum uminous fiux or radomelric power parormance puarantead within putished operaing condiions, Lumikds
maintaine a tolerance of 2 10% on 1ux and power Messuraments.

2. mmﬂmmmlmumvﬁlmaﬂm&hmm.PteaaecorallyouLurllads
Authorzed Distributor or Lumiieds soiee representetive for more informatlon.

4. Minimum fux value for 470 nm Cevices. Due 1o the CIE aye meponse curve In the short blue wavelength range, the
minimon uminous Mocwll vary over the Lumileds' biue colof renge. Luminous fiux wil valy from a minimum of 8.3 kn
ddﬁt)mtoaiypla!ot20mammmobmmmmelmmweﬂwwbwlnmm
bhia wavetangth renge, radiometric power efickercy increases a8 wavelength decreasas. For more Ifformation, consuit
tha LLIXEGN Deaign Guido, avallable upon raquest

4. Royal Bue product s binned by radiometric power &nd pesk wovelength rathar than photometric kemens and
cominant wavelangth,

6. InJuly 2003 Lumieds announced a sscohd-generation white batwing product using anew phosphor depogition process
resulting in Improved color unformity, LXHL-BWO2.

UXECH Emitr 025 @AY L}
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Optical Characteristics at 350mA, Junction Temperature, T; = 25°C

Table 2.
; Temperature
Dominant Wavalangth 3.0, Coeficient of Total
Pegk Wavdangth @ AP, Speciral Dofminant Included Viewing
or Color Tempergture ® Holt-width  Waveiength Angien Angie®
Radiaticn CCT {nmj nm™Q {degrees) {degrees)
Pattem Color Min Typ. Max. Ay Ao/ AT, [ Ty 20172

White 4500K 5500 K 10000 K - - 110 110
Warm White 2BEOK 3300K 3800K -— . 110 110
Gresn 620nm &30 rm 650 nm 36 0.04 110 110
Cyan 490 pm &05 nm 520 nm 30 0.04 110 10
Batwing Btue 480 nm 470 nm 4490 pm 26 0.04 110 140
Royal BlugR 440nm 456 nm 480 nm 20 0.04 110 110
Rad 8206 nm 626 nm 845 nm 20 0.05 10 110
Red-Orenge 613.6nm 617 nm 820.50m 20 0.06 110 110
Amber 584.5nm 590 om 667 nm 14 .00 110 110
White 4500 K 6500 K 10000 K — - 160 140
Groan 520 nm 530 vm 550 nm 35 0.04 160 140
Cyan 480 nm 506 nm 6520 nm 30 0.04 160 140
Leambertian B 460 nm 470 nm 490 nm 26 0.04 180 140
Royal BlueP 440 nm 455 nm 480 nm 20 0.04 160 140
Red G206 nen 627 nm 845 nm 20 0.05 160 140
Red-Orange ©613.6nm @17 nm 820.6 nm 20 0.08 160 140
Amher 5846 nm 590 nm 697 nm 14 0.08 160 140

Optical Characteristics at 350mA, Junction Temperature, T = 25°G, Cont.

Tasln A
Temporature Typical
Dominant Wavalength 0 3.0, Coeficlentof  Total Aux Typicel
Peak Wavdangth A AP, Speciral Dorrinant Parcant Angle
or Color Tempereiure B Hafwickh?  Wavelangth within of Peak
Radiation CCT {nm) G first 45°7  IntensXy
Pattarn Color Min. Typ. M A, Ady/ AT, QN O [ -
White 4500 K 5500 K 10000 K — — <155 75° - 85°
Grean 520 nm 630 nm B50 nm 35 0.04 <15% 76° - 85°
Cyan 460 nm 506 nm 520 nm 30 0.04 «<15% 75° - 85°
Ske Emkting SBlw 480 nm 470 nm 4900 nm 25 0.04 <16% 75° - 85°
Roval BiueR 440 nm 456 nm 480 nm 20 0.04 <15% 75° - 85°
Red 620,56 nm 627 nm 845 nm 20 0.05 <15% 75° - B5°
Red-Orange  613.6nm 617 om 620.5 nm 20 0.08 <15% 75° - 85°
Armber 5846 nm 680 nm 547 nm 14 0.009 <16% 76% - B5°

Notas: {for Tales 2 & 3)

1. Dominant wavelength le derived from the CIE 1831 Chromaticity ciagram and reprassints the perceded color. Lurmiiads
maintzins a toleraras of 2 0.6nm for dominant wavelength measuraments.

2. Royd Blue product s binned by radiometric power and peak wavelength rather than photametric lmena and dominant
wavelength, Lumniisds malntaine a tolerance of = 2nm for peak wavelength measuraments.

3. CCT 5% tester olorance.

4. Spectral width at % of the paak Intencity.

5. Total angge at which 80% of total luminaus B s caplured.

6. 6% ks the of exs angla from tamp centarine where the uminaus Interalty is ¥% of the peak value.

7. Cumnulative fiux parcant within + 45° rom oplical axia.

8, Off ads angle from lamp centerine whers the uminous Imen=lly reaches the peak value.

LUKECH Eritr DS23 (3009 4
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Notes: {for Tables 2 & 3) Continuad

9. caitcmmmrmnmwnpmammbmcmorwannwritepommelsgommww&mm
of 70,

10.Al red, red-Orange and amber products bult with Auminum indium Gallum Phosphide (AInGaP),

11.A1 whita, warmn white, green, oyan, biue and royal blue products buit with Indium Gatlum Niride InGal).

12.Bue and Royal Blue power ight sources repsented here are IECE25 Class 2 lor sys salety.

Electrical Characteristics at 350mA, Junction Temperature, T, = 25°C

Table 4.
Tarmperatire
Goaffidient of Themal
Forward Reslstance,
Ferward Voltage Vi ™ Cyramic Voitage P Junction
Radation ™ Resistance ? (/A Ip Cass
Pattemn Color Mn, Typ. Mz )Ry AV / AT, FCW RY,
White 279 342 389 10 -2.0 16
Warm White 279 342 388 1.0 -20 15
Greon 278 342 389 1.0 -2.0 16
Cyin 278 342 30 1.0 -20 16
Blue 279 342 389 1.0 =20 16
Batwing Royal Bue 279 3.42 388 1.0 -2.0 16
Rex (BDO1) 231 225 327 24 -2.0 i5
Rad {8003} 2.31 2.6 3.61 2.4 -2.0 18
Red-Orange N 295 361 24 -2.0 18
Amber BLO1) 23 285 327 2.4 -2.0 16
Amber (BLO3) 23 2.95 s 24 -20 18
Whiks 2,79 342 366 1.0 <20 16
Green 279 342 g8 1.0 -2.0 15
Cyan 279 342 306 1.0 -20 156
Lambsrtian Blue 2.79 342 356 1.0 -20 16
Royal Bue 278 342 369 10 20 15
Red 2.31 296 351 24 -2.0 18
Rad-Orange M 2.86 351 24 -2.0 18
Arber 23 2.85 351 2.4 -2.0 18
whie 278 342 399 1.0 -2.0 15
Green 278 342 390 1.0 -20 i5
Cyan 279 342 390 1.0 -20 16
Sue Emiiing Blue 278 342 390 1.0 2.0 i5
Royal Blue 273 342 399 1.0 2.0 1%
Rad 2.3 2.86 351 24 -20 i8
Red-Crange ALY 2.96 351 2.4 -2.0 18
Amber 2M 2.86 3.5 24 -20 18
Notes Jor Table 4;

1. lumieds maintains a lsrance of + 0.08V on forward wokags measuements.
2. D,!micmslslmleﬂ'ahvermotthasbmlnmmmmmm&ﬁmmmwMeamred
batween 26°C £ T, s 110°G at [ = 360mA

LIDECN Errivir DE2S (3000 o




Absolute Maximum Ratings

Yabie b
Whie/Greany Red?
CyanvBlua/ Wamn Red-Orarnge/
Paramseter Royal Blue wnte Amber
DC Forward Cumrent {may ™ 360 350 345
Peak Pulsed Forward Current (mdy) 500 500 6560
Average Forward Cument (mA} 350 350 3650
E£8D SonsitMiy A + 18,000V HBM
LED Junction Tanperiure (*C) 136 120 120
Storage Temperature (>C) -40to +120 40 to +120 -40 1o +120
Bddering Temperatura (°C) A 26010 5 260 tor 6 20 for 5
SanOnNcg Mmax 2ECONAS M saponds mex

Notee lor Table 5

1. Proper cument derating must be obearved to mantein junction temparatura below the mecdmum, For more Information,
consult the LUXEON Design Guide, avallabie upon requesl.

2, LEDs am not designed to ba driven in everes bies. Please consult Lumileds* Applcation Brief AB11 for further information.

3. Measwed &t leads, Auring lead soidering and slug gitach, bory terperature must not exceed 120°C. UUXEON emiiters
cannot be soldered by ganeral R or Vapor-phese reovs, nof by wave soidering. Lead soldaring Is fimited to selective
heating of the leads, such as by hot-ber reflow, Thar Toctesed R, of hand soldering. The package back plane (alug) may
not be attached by soldering. but rather with a tharmedy contuctiva adhesive. Bacticd Inaulation betacen the slug and
the board ks required. Pleasa consult Lumieda’ Appicetion Oriaf AB10 on LUNEON Emitter Assarmibly hiommetion for
further detaks on aseernbly methods.
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Wavelength Characteristics, T, = 25°C
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Light Qutput Characteristics
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Forward Current Characteristics, T, = 25°C

Note:
Oriving these high power devices at curents fees than the teal conditions rmay produoe unpredictabie results and may be subiect
to varlation in parformance, Pulse width modulation (FWhW) Is recormmended for dimming effects.
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Figare 3. Forward Carrst va. Forward Volage for Whits,
Warm Whine, Grean, Cymn, Bhas, and Royal Bha.
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Forward Current Characteristics, T; = 25°C, Continued

Note:

Driving these high power devioss at cuments less than the test oconditions may preduce unpredictabie resulis and may be subject
to varalion In performance. Puse width modutation (PWAM) 18 recommended for dimming effects,
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Current Derating Curves
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Typical Batwing Representative Spatial Radiation Pattern

Note:

For mors datafed technical Ifomation regarding LUXEON radiation pattems, please consult your Lumieds Authorzed

Distibulor or Lumieds aales mpresentative.
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Flgurs 8a. Typlical Repressntuthe Zpstial Redition Pattam
for LUXEON Emitser Warm Whits (LXCHL-BWOY.
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Typical Batwing Representative Spatial Radiation Pattern, Continued

Note:
For more datalled technical Information reganding LIXEON rediction pattems, please consult your bumileds Authrorized
Distributor or Lumiiede sales representative.
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Typical Lambertian Representative Spatial Radiation Pattern

Mok
For more detaled technicel Inommation regarding LUKEON ractotion patierms, pleass consull your Lumnieds Authorized
Distrtbutor or Luamiexts sales representative.
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for LUXEGH Emiter Red, Rei-Orangs snd Amber.
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Typical Side Emitting Representative Spatial Radiation Pattern
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Typical Side Emitting Representative Spatial Radiation Pattern, Continued

T i

)
!
)
)

3B
R

Sy SN

/ \ /
]/ (N e Y

Rekative intensity (%)

a3 HE SR

\
\
\

]

A-00 B0 80 40 20 0 20 40 0 80 100 120
Angular Displacenyent (Degrees)

Fipare 0, Typical Represantetive Spatial Raciedon Pettsm
for LUXECN Emitwr White, Green, Cyen, Blus and Roysl Blus.

Average Lumen Maintenance Characteristics

Lifatime for solid-state ighting devices (LEDe) 6 typicalty defined in terms of umen mantenance—the percentage of initial light
outpul remaining after a spedified pericd of time. Lumilads projocts Thet LLIXEON products wil delver on avarage 70% Riman

maintenance ot 50.000 hours of operallon. This perftrmance i3 besad on independent test data. Lurmillads historical data from
lmtan.nmdmhmmmmmmmmm.mhmlsbmedonou‘ﬁantcumsso

mmmm;mmpmmmhwaamm.mmmmmsmlnmwamu
required In onder to achiave this projected kamen manienance.
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Emitter Reel Packaging

COVER TAFE

Leoder tergh &0 pockers

Fipure 0. Prosl dinesnaions snd ork

8o 7 START
Uses feed direction

L—m.. Ao 010 L

ENFTT POCKETS LOADED POCKETY BFPTY POOKETS  ERPTY POOKETS WITH
WTH TAPE uTH TAPE USFALID TOVER TA'E

Figrurw 30, Tapas dirmenslons tor Batwing racinfrers pattern,

Notas:

1,  UUXEON emittars shoukd be plcked up by the body (not the ksns) during piacemant, The inner dameter of the plck-up
ooliet should bo greaier than or aqual to 8.5 mm. Plegss consull Lumiteds Appication Brtet AB10 on LLIXEGN Emitier
assambly Infarnation for lurther detalls on assambly methodd.

2. Dranings not to scais,

3. Al dimensions are In mAmelers,

4, Al dimensions wihout tolerancee aro for reterencs only.

LUNEN Emitr 0525 300y t7




Emitter Reel Packaging
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Figurs 11, Resl dinencions snd crientation.
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Figurs 12. Tepe dimensions for Lambartan snd

Sk Emitting P

Notes:
1. LUXEON smiters should o plekad up by the body (not the lens) during placement, The inner diamster of the pick-up
coliet shoud be greater then of squal 1o 8.5 mm. Please concult Lumileds Application Bris! AB10 on LUXEON Emitter

assembly information for frther detalis on assembly methods.
Drawings not to ecalé,

2,
3, A dmensions ame in inflimeters.
4, Al dmensions without folerances are 1o refensnca onl,
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PHILIPS

Company information

LUXEON® is developed, manufactured and marketsd by

Phiips Lumileds Lighting Company. Philps Lumileds i 8 world-class
supplier of Light Emitting Diodes {LEDs) producing bilions of LEDs
annualy. Phillps Lumileds is a fully integreted suppEsr, producing core
LED meterial in ab threa base colors (Red, Green, Biue) and White.
Phlips Lumnileds has R&D centers in Sen Joss, Callornl and in

The Netharands and production capabiiiies in Sen Joea and Penang,
Malaysia. Founded in 1999, Phiips Lumileds Is the high-flux LED
tachnology kedor and is dedicated to bridging tha gap between
solid-stats LED technology and the lighting world. Phllips Lumileds
technology, LEDs and systems aro enabling new eppications and
markets In the ighting word.

©2008 Prilips Lurniieds Lighting Company: All rights resarved. Product speciications am subject to
change withoul nofice. Lupeson is & registessd tracemark of the PhEpe Lurniid Lighting Company in
the United Giyims anct athar countrios.

LUMILEDS

Liosy Frew Egasss YauLer

Philips Lumiiods My ke procoss of
medorisls changee efiociing the perform-
ance or otha charackistics of our
procicts. Thoeo procucts supplied aler
such changes wil continue o maat
putishod spaciications. bt may not
be idatical ko products supnlied &
sampls o UNCSr prior ordors.
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MC34063A, MC33063A,
NCV33063A

1.5 A, Step-Up/Down/
Inverting Switching
Regulators

The MUC34063A Series is 2 monolithic contro! circnit containing the
primary fumctions required for DC—to—DC convesters. These devices
consist of en intemnal temperatore compensated reference, comparator,
controlled duty cycle oscillator with an scrive curceal limil eircuit,
driver and high currenl oufput switch This series was apecifically
designed to be incorporated in Step—Down aand Step~Up and
Voltage—Inverting applications with 2 minimum aumber of external
components. Refer to Application Notes AN920A/D and AN954D
for edditicnal design information.

Features

& Opemtion from 3.0 V to 40 V Input
® Low Standby Cument

¢ Cmrent Limiting

# Output Switch Current to 1.5 A

* Outpot Voltzge Adjnstable

® Frequency Operation to 100 kHz

® Precision 2% Reference

¢ Pb—Free Packages are Available

E?
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Tieg
Yoo O Conparay | Capacke
i 3V 1
! g | |
Ww5i | 4
(g S— .
{Botlon View)

This deviee comtairs 51 aclive imnpsistom.
Figure 1. Representative Schematic Diagram
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D Semicoaduciv Compooends Ixuxinies, LiC, 2607 1
February, 2007 ~ Rev, 19

Publication Order Nurber:
MC34063AD




MC34063A, MC33063A, NCV33063A

MAXIMUM RATINGS
Rating ) Symbol Value Unit
Power Suppty Voliape M Ve 40 Vdc
Comparator Input Voltage Range VR =03 to +4D Ve
Switch Colector Voltage ViC{switch) 40 Ve
Switch Emiitter VoRtege: (Ve 4 = 40'V) VE(swich) 40 Vdc
Switch Collector to Emitter Voltage VeE|swach) 40 Vdc
Driver Collecior Voltage W iriver) 40 Vde
Pwiver Collector Cument {Note 1) tetdriver) 100 mA
Switch Current lsw 15 A
Power Dissipation end Thermal Chamcteristics j
Plastic Package, P, P1 Suffix
Ta=25°C Pp 125 w
“Thermel Resistance Resa 100 MW
SOIC Package, D Sulfix
Ta = 25°C Pp 625 miY
Thermal Resistance Rgun 160 TV
Operating Ancton Tempersiure Ty +150 “C
Operating Arvbient Temperahure Range Ta, °C
MC34063A Dto+70
MC3X63AY, NCVIA062A =40 0 +125
MCI3D6IA -40to +85
Stowege Temperahure Range TS‘F =650 150 °C

Stresses exceeding Mmdmum Ratings may damage the device. Maxdimum Rafings are stress ratinga only. Functional operation above the

device relistity.

1. Meximum package power dissipation fimits must be obasrved.
2. This devica eeties containt ESD protecion and excesds the iciowing tests: Human Body Modsi 4000 V per MiL-5TD-883, Method 3015.

Machine Mode? Method 400 V.

3. NCV prefix ia for automotive and other epplications requinng site and change control.

ﬁumbwﬁgmﬂim&mm.Mawbmﬂmum&d%ﬁmmmm
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"MC34063A, MC33063A, NCV33063A

ELECTRICAL CHARACTERISTICS (Voo =50V, Ta = Tiow 1o Tigh [Note 4], untess otherwise apecified.}

[ Characteristics [ symbot | Min | Typ | Max | Umit |
OSCILLATOR '

Frequency (Vpg 5 =0V, Cr = 1.0 nF, Ty = 258°C) foee 24 33 42 kHz

Charge Current (Voo = 5.0 V1o 40 W, Ta = 25°C) [ 24 as 42 pA

Dincharge Cument (Voo = 5.0V 40 V, Ty = 25°C) ) Ydischg 140 er) 260 pA

Discharge to Charge Cuerent Ratio (Pin 7 to Veg, Tr = 25°C) ldischoftohg 52 65 75 -

Curment Limit Sense Voltatie {fkohg = laischg. Ta = 25°C) Viki ] 250 300 asn mv
QUTPUT SWITCH {Note 5}

Satwation \ioltage, Darlington Connection " Vcam, - 10 .3 \'

{igw = 10D A Pins 1, 8 connectad)
Saturation Voltage {Note 6} VeE sy - 045 o7 v
flsw= 10 A Rpng = 82010 Vg, Forced B = 20)

DC Current Gain (lgy = 1.0 A, Vigg =50V, T, = 25°C) hee 50 s - -
CoRlector OF—-State Currerd [VeE = 40Y) ' Icqom - Joem | 100 nh
COMPARATOR

Threshold Voltage Vi v

Ty = 25°C 1225 | 125 | 1275
Ta = Tiow 10 Thigh 1.21 - 1.29
Threshcid Yolage Line Regulation (Vo =30 V1o 40V} ReGsne mv
MC330624, MCIADE3A - i4 50
MC33063AV, NCVA3063A - 14 6.0

input Bins Current (Vs =0 V) lig - -20 | -400 nA
TOTAL DEVICE

Supply Cumment (Vo = 5.0 Vo 40V C1= 10 nF, Pin 7 = Ve, N lco - - 40 ma

Vrins > Vi, Pin 2 = GND, rmﬁﬁlg pins opEN}
4. Tiop = 0°C for MC34063A, - for MC330634A, AV, NCV33063A

'r,,,,-ﬂoﬂcmrmm +B5°C for MC33063A, +125°C for MC33063AY, NCV3I3063A

5 mempdsetedﬂqu&smmadmmmnmm]mchmtennemhn-ubsebanmemmmmpmm

B. if the cutput ewitch is driven into hard saturation (non-Dartington coreigurastion) at iow switeh cunrenta (< 300 mA) and high difver cuments
{= 30 mA), & may take up to 2.0 ps for it i0 come out of saturetion, Ta condition wilt shorten the of Ixmie ai frequencies > 30 kHr, and s
magndied at high iemperatures. Trnmrliﬁmmndomwmmgmmmhm since the cutput switch cannot saturate. fa
non—Darington configuration IS used, the following output drive condition i recommended:

L I cutput
Forced f of outpust switeh - gy = 10

*The 100 Q reaistor in the emitter of the deiver device mequires abwud 7.0 mA before the cutput switeh conducts.

hitp:fonsami.com
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MC34063A, MC33083A, NCY33063A

top-of OUTRUT SWITCH OM-OFF TIIE {1}

a2 050 2p  sD 10 0 psON

Or. OSCLLATOA TIMING CAPACITOR (IF)
Figure 2. Dutput Switch On-Off Time versus Figure 1. Timing Capacitor Waveform
Gschilator Timing Capaciter
18 14 N
£ 17 et s 0 .
0e L e Darfinguon Connacion
g 18 /ﬂ " P
g 15 wall o7 —
§ ] ; 08 -y =30V r/
14 05} PO7eVoe e
13 04 | Pra2.3 5= ] Forcas f= 20
Vop=80Y y Ta= 2°C /’
12 Pﬁt,?.!*vu;—. 03 b [Sew Note ) -
g Fire 3,5 = GND 02 Wt
1 Ty= 2% — N e
® LI 2
0 02 064 a8 03 10 12 14 18 0 02 o0s 08 QA D 12 A4 iB
e EMITTER QURRERT [A) I, COLLECTOR CURRENT{A)
Flgure 4. Emitter Follower Configuration Output Figure 5. Common Emitier Configuration Oultput
Saturation Voltage versus Emitter Current Switch Saturation Voltage versus
Collector Curmrent
=
§ »0 as
E B e 50V 2
w&
300 [ g by g
W 24
§ 2 g 20
bond e 18
E @0 T 12
g > 08 PoTeve
.| -
20 B &2&3%
g zm ot l
am o
4 2 0 5B 0 T 100 15 ¢ S50 14 135 2p 2 I}/ I N0
T, AMBENT TEWPERURE °C) Vo, SUPPLY VOLTAGE (V)
fFigure 6. Current Limit Sense Voltage Figure 7. Stendby Supply Current versus
versus Temperature Supply Voitage

7. Low dify eycie pulse techniques ere uaed during text to mainiain juncion tsmperatire as close [o amblent temparatire Ba pozalbie.
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MC34063A, MC33063A, NCV33063A

3 b=
P I ;
a2 03¢ !
s 3
‘;5 o—r——-——-{’ Voo f Gy
T t0 1 v | T
i T e | s
| T L
3 4
e —— 14 10gH
R Vo s
Ay 028 Vit T5mA 4—"‘"“"‘1——0 Ve
R 1=22k ik m‘jco *100
1 T T
Opfiomal Fised
Tent Conditions Reailts
Lina Regulatian V=80V 16V, o= 175mA 3D MV = +0.05%
Load Reguistion V=12V ip= 75 malo 175mA 10 iV = $D.017T%
Cutput Rippie V= 12V, fo = 175 A 400 mvep
Efficlency V=12V by = 175 ma a7.7%
Cutpist Rippie With Optional Filter Vv 12V, ig= 175 mA 20 mVpp
Figure 8. Step—Up Converter
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MC34063A, MC33063A, NCV33063A
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Figure 9. External Current Boost Connections for [ Peak Grealer thep 1.5 A
9a. External NPN Switch 9b. External NPN Saturated Switch

{See Note 8)

& If the cutput switch & driven into herd saturation (non—Daringion configuration) at low switch cuwmenss (£ 300 ma) and high driver cuments
(=30 ma), & may take upio 2.0 g8 10 come oul of saturasion. This condRion will shorten The off time ol Fequencies 2 30 kHz, and s magnied
at high terparatres, This condiBon Goss not ocour with a Deringion configuration, sines the oulput switch tannct saturate. ¥ a
non-Dardingion confipuration Is used, the fofowing cutput dive condition is reconimended,
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MC34063A, MC33063A, NCV33063A

T T
i Oplan;m
Test Conditlons Reaults

Liné Reuiation V-,,-15V;:25V.i0-5wm 12 =1 T%
{ oad Reguiation V=25V, %0 = 50 mA to SDDmA 30 mV = 10.03%
Quiput Ripple Vin =25V, ip= 500 mA, 120 mVpp
Short Circult Curment V=25V, R =010 1A
Effidency Vin =25V, o= 500 m4 B3.7T%
Output Ripple With Optiona! Filter Vip = 25 Y i = 500 ma 40 mVpp

Figure 10, Step—-Down Converier

g
= .
o

Figure 11, Extarnal Cumrent Boost Conbections for i Peak Grestor than 1.5 A

11a. External NPN Swilch

11b. External PNP Saturated Swich
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MC34063A, MCI3063A, NCV33063A
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_J

g
a3t
gi
] i
?!J
»
§

A

1

»?nm._rmr
Vi - C .12
o You
1000 pt *-I-' Ca -

+

T
Test Convditions Reautts

Lina Reguiation Vin " 45V 6.0V Ip= 100 mA A0 mV =+0012%
Load Feguison Vi 5.0V dgw 10 mA Io 100ma 0.022 V w £0.09%
Outpuk Ripple Vin v 5.0V, 19 = 100 ma 500 mVpp

Shixt Chrewit Current Va=S50V,Re+010 210 mA

Efficiency Vi = 5.0V %o = 100 mA 62 2%

Output Rippie With Optiona! Filter Vip= 5.0V, lg = 100 ma 0 mvVpp

Figure 12, Vorege Inverting Converter

Figure 13. External Current Boost Connsctions for I Peak Greater than 1.5 A
13a. External NPN Switch 13b. Externat PNP Ssturated Switch
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STEP-UP CONVERTER
) st

Figure 14. Printed Circult Beard end Component Leyout
{Creuits of Figawea B, 10, 12}

INDUCTOR DATA
Converier nductance H) Tuma/Wire
Step-Up 170 3 Tums of #22 AWG
Step-Down 220 4B Tumns of #22 ANG
Vhiage—twerting 88 2B Tuma of #22 AWG

A1 induciors are wound on Magnatics tnc, 55117 ioreidal core.

http:ff;n;.-'ml.com
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MC34063A, MC33063A, NCV33063A

Calcutation Step-Up Step-Down Voltage-Inverting
oo Voo + Ve = Vi Vot *+ V Moud + V
ot ¥ ¥F 7 Vinfmin) Vo * VE oul + VE
% = v - - -
Viemin) ~ ¥ st Yeunin) ~ Veat = Vou n = Vom
(ton + to) 1 1 1
T . T ¥
tor ton + tox lon + i fon + Yoy
T N 1
20 4 9 . WP 5 + 1
torr tor oft
tn {lon * ton} ~ ton flon + ) — b (ton+ o) = ot
cr a0x10 3, 40% 107% g0 40x 1054y,
ok cumdeh) ton
fon 2 ‘o
2'mn(rmx) (tdf + 1) oug{rrax ) 2l°“(m)('off + 1)
Rec 0. pygsoict) 03k (swiach) 0.3 ijwitch)
Liiny Niekrwing = Voot ||  Vingown) * Vost =~ Vour) t Vingming = Vaat) ;
pk{zwitct) on(man} Iplg(smtch] on{max 'pk(switch) on{max)
<o 5 toufon Iktswitchyflon + ot a loutlon
Y diopietpp) Vrippie{pp) fippletpp)

Vs = Seturation voitage of the oulpaut swich.

Vi = Forwand voltage: drop of the output rectifier.

The following power supply cheracteristics must be chosen;

Vin — Norminad inpat voitage. RY

Vout - Desired oulput voltags, [V, = 115(1 + ﬁ}

leny = Desired outpait cuent.

firiny — Minimum desired output switching frequency ot the selectnd ve'ues of Vi, and lp.

Vw)-neﬁedpeak—!o—paahmtpl.lr'q:devdr.nge.!nmw,mmujmedmpadmrmﬁlmedmbeimwumﬁs

4 series resistance Gnd boend layoul. The rppée yokoga should be kept to e low value since [t wil directly alfed the:
line and koad neguiation,

NOTE: For hther information refer o Appliceficn MNode ANSZ0AD and ANSSID,

Figure 15, Design Formula Tabte

htp:ionsemni.com
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ORDERING INFORMATION

MC34063A, MC33063A, NCV33063A

Device Package shipping?
MC330634D SOIC-8 6 Units / Rail
MCI3063ADG SOIG-8 48 Units / Rail
iPO—Foms)
MC33063ADR2 SOIC-B 2500 Urits / Teps & Reel
MC330E3ADR2G S0IC-5 2500 Units 7 Taps & Reel
Po—Fme)
MCI3063APS PDIP-& 50 Units / Rafl
MCI30834P1G POIP-8 S0 Units / Refl
Pb—Frme)
MCA30E3AVD SOIC-8 95 Ukits / Rail
MCIIDEIAVDG E0C-8 98 Units / Rait
Po+Fme)
MC330E3AVDR?2 50iC:8
MC330EIMVDR2G S0IC:-8
{Po-Fiee)
2500 Units  Tape & Reel
NCV330E3AVDRZ 50IC-8
NCVIEIAVDRG! SOIC8
iPo—Fmme}
MCI306IAVP PD!Pv3 50 Units / Rad
MC3IIDEIVPG PDIP«8 50 Unite / Rad
Po-Fme)
MC34D634D SOIC-8 98 Urits / Ral
MCI063ADG SOIC-8 98 Units / Rail
(Po—Fme)
MCI4063ADR2 SOIC5 2500 Linits / Tope & Real
MC3AIE3ADRIG S0IC~B 2500 Units / Tope 8 Reel
(Pt—Free)
MC34063AP1 PDIP»3 50 Units / Rall
MC340634P1G PO:Ped 50 Urits ! Rail
(Po—Free)

fForlnionnIﬁmm:speandreelspeclﬁcaﬁun,hcknngpmmmnsdmm;lemereferbmﬁpemmm

Brochure, BRDEGD,

Spetificahon
TNCV330534C Ty = —40PC, Ty, = +125°C. Guarentzed by design N2V prefix is for sutomotive and other applications requiring aite and

change coafrol.

htip:fionsemloom
11




MC34063A, MC33063A, NCV33063A

PACKAGE DIMENSIONS

SOKC-8 NB
D SUFFIX
CASE 751-G7
ISSUE AG
=X HOTES:
1. DIEHSIONNG AHD TOLERANCING PER
o A AN YHLEM, 1983
wpy e - 2. CONTROLLING DIMENSION: LRLISTTER
A"A"A"A 3 DRMERSIONA AND B 0O NOT INCLUBE
MOLD PROTIFUSION,

1. MAXEAM MOLD PROTRUSION 015 (0.008)

s -3 Twnnmmmm
B E uzsmm}@ mmm%zw
PROTRUAION SHALE 1 TOTAL
[:'v_:]i_ N EXCESS OF THE mm)
MAXIULIM MATERIAL
ol £ 7510 THRL T5T-D5 ARE CBAOLETE HEVY
l G| STHHOMAD IS T80T,

ol —fcfmm "“"‘;. Lj.
HE e (R

SOLDERING FODTPR.INT'

roogps

|
|
7.0 f | 40
5 Y
b
i
4
IR
06 _ 1270
0.024 0.050

soneer [Z2)

‘Fammmwwummmm
deiale, plepss dowriond the ON Semiconducior Sohdsing and
Mounting Techmiques Reference Manual, SOLDERRWO.

Y

http:ifonsemi.com
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MC34063A, MC3I3DE3A, NCV33063A

PACKAGE DRMMENSIONS
PDIP-38
P, P1 SUFFIX
CASE 62605
ISSUEL
I'[_l r[L 'jL rjl . OMMENTSION 1 FO CEATIR OF LEAD AMEN
10 3 A PACCLCE CAITDAR (PROMAL LMD 00
SORR
D

1 URTENG MO TOLTUANCEE PIR 408
N -
'y

worEz { A

- B
{
[ —
z
[e

‘_-I_ o Lk

I;E 113 oo T]A D[]

UTERATURE ' N Americen Tonhmios Support: S00-202-0065 T8 Fren 0N Semivoacucion Yslm by, ww ofmeial 0o
DIA00L DUN? for O SMroacooeY [IrTY— L

PD. Bax 5453, Decwer, Colorado 802 17 UBA Eszops. Wddie Pesl s AMias Tesiardosl Support: Cutar Libeer g

Pooe MIy-575-21T3 or 850-34d- 3000 ol Pame USACanacts  Prone 421 13 790 29498

PaoC 303-675-2T78 or EX-3a- 3057 Tl Free USACIRAEL Japan Focws Camler 1 Bratoet InDRRagoR, plasss cortact yoor ineal

sl OreckgronmesTALom Phang: 01357738 S Fapsusencee
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Note the following details of the code protection feature on Micrdchip devices:
» Migochip products meet the specification contained in their pasticulas Microchip Dats Sheet

+  Mitrochip befeves that i family of producie i one of the most secure tamifies of s kind on the market today, when uzed inthe

intended manner and under nbimal conditions.

*

There are dishonest and possioly llegal methads wrsed to breach the code protection feahwre. ANl of thess methods, to our

Inovdedge, recpaire: using the Microchip products in 8 manner aulside the operating specifications contained in Microchip's Data
Shests. Most Ekely, the person doing 30 ls engaged in theht of ind:actusl propersty.

-

Microchip s WiBing to work With the customer who 1 concemed sbout the integrty of thelr code.

Keither Microthip not any other semmicondution inarcfachwer con guarantes the security of thalr code. Code protection does not
mean hat we are guarentesing the product a3 “unbreakabis *

Cuode protection ks constantly evalving. We ot Microthip e commitied 1o continuously tmproving the code protection features of our
prochicts, Altempis o break Microchip's code protaction feature may be s violation of the Digitat Mlenmium Copyrigit Act. if suchacts
allow unauthorized access to your software of pther copyrighted work, you mey have a right to sue for relief under that Act.

Informsstion  contained in (his publicalion regarding device
applications and the Exe is provided ondy for your convenience:
and may be suparseded by updates. It is your responsibiity i
ensure that your meels wih your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR
IMPLUED, WRITTEN OR ©ORAlL, STATUTORY OR
OTHERWISE, RELATED TO THE [INFORMATION,
INCLUDING BUT NOT LWTED TO TS CONDITION,
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PIC12F683

8-Pin Flash-Based, 8-Bit CMOS Microcontrollers with
nanoWatt Technology

High-Performance RISC CPU:

Only 35 instructions o leam:

- Al singie-cyck instructions except branches
Operating speed:

- DC ~ 20 MHz pscllator/clock Input

- DC— 200 ns instruction cycle

nternupl capabity

S-evel deep hardware stack

Dirett, Indirect and Relative Addressing modes

Special Microcontroller Features:

*

3

Precision Intemal Osdtiator:
- Factory calibrated 10 +1%, typical
- Software selectable requancy range of
8 MHz t0 125 kHz
- Software tunable
- Two-Speed Start-up mode
- Ciystal fail detedt for critical applications
- Clock mode switching during operation for
power savings
Power-Saving Sleep mode
Wide operating valtage range (2. V-5.5V)
Industrial and Extended temperature range
Power-on Resst (POR)
Power-up Timer (PWRT) and Osciator Start-up
Timer (OST)
Brown-out Reset (BOR) with software control
oplion
Enhanced Low-Gument Watchdog Timer (DT}
with on-chip oscilator {software selectable noml-
nal 268 saconds with Tull prestaler) with software
enable
Multiplexed Master Clear with purd-upfinput pin
Programmable code protection
High Endurance Flash/EEPROM cel:
- 100,000 write Flash endurance
- 1,000,000 write EEPROM endurance
- Flash/Data EEPROM Retention: » 40 years

Low-Power Features:
+ Standby Current

- 50nA @ 2.0V, typical

+ Operating Current:

= 1 pA @ 32 kHz, 2.0V, typical
- 220 pA @ 4 MHgz, 2.0V, typlcal

« Watchdog Timer Cusrent

- 1pA @ 2.0V, typical

Peripherai Features:
+ 6 110 pins with ndividual direction control:

- High curment source/sink for direct LED diive

~ interrupl-on-pin change

indhviduaBy programmable weak pull-ups

- Ultra Low-Power Wake-up on GP0

Anglog Comparator moduls with:

- Ons analog somparator

- Programmabie on-chip voltage reference
{CVREF) module (% of VDD)

- Comparator inputs and output externally
accessible

AJD Converter:

-~ 10-bit resolution and 4 channals

Times0: 3-bit timerfoounter with B-bit

programmabie prescaler

Enhanced Timer1:

- 16-bit timedcounter with prescater

- External Timer Gate {count enabie)

- Oplion o use OSC1 ad CSC2 I LP mode a3
Timer1 oscidator if INTOSC mode selected

Timer2: 8-bit imerfcounter with 8-bit perfod

registar, prescaler and postscaler

Capture, Compare, PWM moduts:

- 16-bit Capture, max resoltion 12.5 ns

~ Compare, max resolution 200 ns

- 10-bit PWM, max frequency 20 kHz

In-Circult Serial Programming™ (ICSP™) via

two pins

! Program Memory Date Memory Timers
Device o 110-bit AD Comparators
Fimsh (words) | SRAM fbytes) | EEPROM faytes) eh) 160kt
PIC 12FB83 2048 128 56 -] 4 h M

© 2007 Microchip Technology Inc. 0S412110-page 1




PIC12F683

T e — e AP APt s e

8-Pin Diagram (PDIP, SQIC)

P
vop ——=[11 B[] V55
GPSITICKIOSCHCLKIN ——{12 8 7~ GPOANUCINICSPDATAULPWU
¥
GPUANWTIG/OSCAUCLKOUT =——j3 §  6[l~— GPUANTICINAVREFNCSPCLK
o
GPAUMCLRVPe —{]4 5[} GPAANZTOCKVINTICOUTICCPY
8-Pin Diagram (DFN)
Voo — ] | —Vss
GPSTICKYOSCICLKIN — |
PIC12FE33

|.._.. GP{/ANVCINVREFCSPCLK

8
7 l ——— GPO/ANKCIN+ICSPDATIULPWU
6
5 |‘__. GPAANATOCKUNTICOUTICCPA

1
2

GPUANITIGIOSC2ACLKOUT ~— |3
GPIUMCLRIVPP — |4

8-Pin Diagram (DFN-5)
Voo —-———-] 4 B I---—— Vss
GPSTICKIOSCHCLKIN e § 2 7 |.._.. GPIANIICIN+NCSPDATILPWU
GP4/ANITIGIOSCACLKOUT «— |3 pIC1ZFER 6 ] «— GPUANT/CIN-VREFICSPCLK
GP3MCIRVPP —— | 4 5 | «—— GPAAN2TOCKVINT/COUTICCP
TABLE 1: B-PIN SUMNMARY
1o | Pin Analog [Comparators]| Timer ccp interrupts | Pull.ups Basic
aro | 7 | AND CIN+ e — 110C Y | ICSPDATAULPWU
GP1 6 | ANiNREF CIN- — — 10C Y ICSPCLK
GP2 | 5 | ANZ COouT TOCK] CCP1 INTROG | ¥ o~
GPIM| 4 — - — — I0C Y2 WIRVee
GPe 3 AN3 — TG - _foc Y OSC2ICLKOUT -
GP5 2 — — T1CKI = oC Y OSCH/CLKIN
[ B = = - — e Voo o
- 8 — — e — — e Vss ]
Note 1: Inputonly. T
2. Only when pin is configured for external MCLR.
A m————

DSH211D-page 2 © 2007 Microchip Technolagy Inc.




PIC12F683

1.0 DEVICE OVERVIEW

The PIC12F683 is covered by this data sheet. It is
avallable In B-pin PDIP, SOIC and DFN-S packages.
Figure 1-1 shows a block diagram of the PIC12F68]
device. Table 1-1 shows the pinout description.

FIGURE 1-1: PIC12F5683 BLOCK DIAGRAM

Flash = e

2kx 14 eP1

Program GP2

Maemaory GP3

GP4

GPS

Program 1%

STATUS Reg

Powerup
hvj Temar
Decode & =] | Startaup Timae
Control
Power-on
Reswt
OSCICLKIN o [ | Wakhsog
Baoren-out
OSCHOKOUT Reyet
intenal
Ouollainr
@——I Bloct % é GCP1
i MEOY voor Ve
o ]
TICK
E"_— YunerD Tmarl Tumer2 cCcP
TOCKI
5 - —
Anaoa-10.Dicial 1 Anslog Comparanor EEDATA
_ o | 256 byhes
Data
EEPROM
EEADDR
Vnar AND ANT ANZ &N3 Cymar CiN- CiN: COUT ‘ é?

€ 2007 Microchip Technology Inc. DS41211D-pege S



PIC12F683

TABLE 1-1:  PIC12F683 PINOUT DESCRIPTION

. in Cutput -~
Nome Function Ty";‘ T‘:";e ) Description
Voo ) Voo Power . Positive supply
GPSTICKIGSCACLKIN GP5 TIL | CMOS | GPIO IO with prog. pull-up and interrupt-on-change
TICK} 5T — Twner1 clock
0OsC1 XTAL — | CrystaliResonator
CLKIN ST — | Exeemat chock iNpUt/RC osciletor connection
GPYANNTIGIOSCHCLKOUT GP4 TTL CMOS | GPIO O with prog. pull-up and interrupt-on-change:
AM3 AN — | A/D Channel 3 input
TG sT - Tirmer1 gate
0sC2 — XTAL | CrystaliResonetor
CLKOUT — CMOS3 | Foscid outpt
GPIMCLRVer GP3 T — | GP1O input with intermupt-on-change
MCLR ST — | Master Clear with infemal pull-up
Vee HY — Progeamming voitage
GPYAN2TDCKIINTICOUTICCP GP2 5T COS  | GPIO VO with prog. pull-up and intermupt-on-change
AN2 AN - AD Channet 2 input
TOCKI ST — | Tumerd clock input
INT ) — | Externat intemupt
coutT —_ CMOS | Comparator 1 cutput
CCP1 ST CMOS | Caphure inputiCompare output/PWM outpat
GPUANYCIN-AVREFACSPCLK GP1 L CMOS | GPIO #0 with prog. pull-up and interrupt-on-change
ANt AN — | A/D Chennet 1 inpust
CIN- AN —. | Comperator 1 input
vReEF AN —- External VoRtage Reference for A/D
ICSPCLK 5T — Serial Prograrmming Clock
GPANNCINHCSPDATE PWL GPO T7L CMCS | GPIC 110 with prog. pulkaup and interrupt-on-change
AND AN —-- AD Channel 0 input
O+ AN — Comparator 1 inpet
ICSPDAT ST CMOS [ Senal Progremming Data Vo
ULPWU AN — Uittra Low-Power Wake-up input
Vs \as Power -_ Ground reference
Legend: AN = Analog input or cutput CMOS = CMOS compatible inpult or outpul
TTL = TTL compatdxe Input ST w Schrnitt Trigger input with CROS levels
HY = High Voltage XTAL = Crystal
. L -]

054121 1D-page & & 2007 Microchip Technology Inc.




PIC12F683

20 MEMORY ORGANIZATION

21  Program Memory Organization

The PIC12F683 has a 13-bi program counter capable
of addressing an 8k x 14 program memory space. Only
the first 2k x 44 (0000h-07FFh) for the PIC12F683 is
physicafly implememnted. Accessing 2 focation above
these boundaries will cause a wraparound within the
ficst 2K x 14 space. The Resst vecior is at 0000h and
the intermupt vector is at 000D4h {see Figure 2-1).

FIGURE 2-1: PROGRAM MEMORY MAP
AND STACK FOR THE
PiC12F683
| PO 12> !
CALL, RETORE 4} 13,
RETFIF, BETLY ﬁ? 7
Stazk Lewst 1
Stack Level 2
Stach l.:wele
Reset Vector HGTh
K
Intamupt Vaciar D00
jurtecl]
Qarchip Frogram
Memory
O0FFFh
DBCEh
4 $FFFh

22 Data Memory Organization

The data memoy {see Figure 2-2) 5 partitioned into two
banis, which contain e General Purpose Registers
{GPR) and the Special Function Registers (SFR). The
Speclal Fenctioh Registers are kocaled in the first 32
locations of each bank. Regisier locations 20h-TFh n
Bank 0 and ACh-BFh in Bank 1 are General Purpose
Registers, mplemented as static RAM.  Register
locations FOh-FFh in Bank 1 point to addresses 70h-7Fh
in Bank 0. All other RAM |s unimpiemented and Btums
'0” when read. RPD of the STATUS register is the bank
select bit.

0 — BankO0isselected
1 — Bank1issslected

Mote: The IRP and RP1 b€ bl me BTATUS
regisier ane. raserved and shuuld arways
he malntamed 308 . . 5.

@ 2007 Microchip Technology Inc.
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PIC12F683

221 GENERAL PURPOSE REGISTER
FILE

The register file is organized as 128 x 8 in the
PIC12F683. Each register is accessed, either diectly
or indirecily, through the File Select Regrster FSR {sge
Section 2.4 “indirect Addressing, INDF and FSR
Registers™).

222 SPECIAL FUNCTION REGISTERS

The Special Function Registers are registers used hy
the CTPU and peripheral funclions for controling the
desired operation of the device {see Table 2-1). These
registers are static RAM.

The special registers can be classified into two sels:
core and peripheral. The Special Function Registers
associated with the “core” are described in this section.
Those related o the operation of the peripheral
Teatures are described in the section of ihat peripheral
feature.

FIGURE 2.2: DATA MEMORY MAP OF
THE PIC12F683
Fila Fhe
Addrexs Address
indirect addr!" | 00O Indirect addr.!" B0h
THRD 0th OPTION_REG | 5th
PCL 0zh PCL v
STATUS 03h STATUS &n
FSR 09h FSR 84h
GPID 05h TRISIO B6h
o0h 8oh
07h 8Th
Oth Bih
0bh 8o
PCLATH OAh PCLATH BAh
INTCON Bh INTCON £ah
FIR1 OCh PIEY aCh
o0 - EDh
THRAL 0Eh PCON h
TMRIH o0Fh QSCCON &Fh
TICON 10h QSCTUNE -
TMR2 th ' | eth
T2CON 12h PR2 h
CCPR1L 13h o
CCPRIM 14h 9h
CCPICON 15h WPU 95h
18h 0C 6h
1 ) o7h
WOTCON 18h . . &
CMCOND 19h VRCON 9h
CMCON1 1Ah EEDAT Q4h
' 1Bh EEADR teh
1Ch EECONS oCh
10h EECON2M} POh
ADRESH 1Eh ADRESL 9eh
ADCOND 1Fh ANSEL oFh
20m General ADh
Purpose
Registers
General 32 Bylms BFh
Purpose Coh
Registers
8 Byles
—_— Accesses TOh-TFh FEh
BANK 0 BANK 1
) ursmphesenied data memory locations, read as '0'.
Wote 1: Hot 3 physical register.

DS41211D-pege 8
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PIC12F683

e
TABLE.2-1: PIC12F583 SPECIAL REGISTERS SUMMARY BANK 0

Addri Mame | Bit7 | Bite | BiS Bit 4 B3 | B2 Bit 4 BitoO P\‘;’;’“’;’R Page
[Bank 0 i
00h [INDF Addressing this incation usss contents of FSR 10 addreas deta memony {not a physical register) | xocxx x| 17, 90
01h {TMRO  [Timer0 Module Register xocxx Jocxex | 41, 90
02h |PCL Program Counter's {(PC) Least Significant Byle oooe ©0000| 17,90
ooh Istatus [P R | reo | T | B ] z ] oo | ¢ Josoxr axex[1,90
04h [FSR Indirect Data Memory Address Pointer xexx xxxx| 17, 90
ash [aPIo ~ | — P a5 | ePa | aP3 ] grz | opt | @P0 [--xx aax 3,90
06h w  {Unimplemented . —
%g = |Unimplamenied IS ‘ — —
~—  |Unimplemented = —
08h |  —  junimplemented i ' — —_
0Ah |PCLATH — — - Write Bufer for Ypper 5 bits of Program Counbes ---0 0000| {7, 90
oBh |[WNTCOoN | GIE PEIE TOIE INTE GPIE TOIF INTF GPIF |ovoe aooo| 43,80
och [Py EEIF | ADIF | CCPWF —_ CaF | OSAIF | TMR2IF | TMRIF |ooo- oooo| 5,90
OB 1 —  |Unimplemented — -
OEh [TMRIL  |Hoksing Register for the Leest Significant Byte of the 16-bit TMR1 xcox x| 44, 90
GFh |TMR1H  |Holding Registar fox the bost Significant Byte of tx 15-bit TMR1 wooor x| 44, 90
10h [T1ICON | TAGINV | TMRIGE | TICKPS1 | TiCKPSD | T102CEN | TTSYRC | TMRICS | TMR1ON [0000 0000 | 47,90
11k |TMRZ Timer2 Module Register ooce ooao |49, 90
126 |7200M — | Toutpsa] ToutPS2 | TOUTPS1 £ TOUTPSD | TREON | T2CKPS1 [T20PS0] - 000 0000 | 50,90
13n [CCPRIL |CaphsreiCompare/PWM Regisier 1 Low Byte mcxx xxxx | 76, 90
14h |CCPRIH |Capture/Compars/PWM Regixier 1 High Byte s xaxx | 76,90
13 jcopoon| L~ | — | pcie1 | ociso [ corima Joopime] oopimt Jeopimo |- -0 oooe 75,90
18h |[WDTCON| — —_ — . | WDTPS3 | WOTPS2 | WDTPS1 | WDTPSD | SWOTEN|---0 1000] 97,90
1Gh [CMCOND | — couT - CiNY s CM2 CM1 CM) |-0-06 sooo| 56,90
1ah [cmoont | - — — — —_— - —_ T10S5 | CMsYNC
1B | =~ . |Unimplemented i
MCH | . —  |Unimplemented
100 ] = junimpiemented . i
1Eh ADRESH |[Most Significant 8 bis of tha tefl uhified A/D resuft or 2 bits of right shifted nasut
1Fh [apcono [ aDFm [ vere | — i} — | cis1 | crso |GODONE| ADON Joo-- oooo| 65,80
Lepemnd: - = unimplementad focaions reed es '0’, u = eiRchanged, x = UNknown, g = value depends on condtion,
shadad = unimplemented

Note 1:  IRP and RP1 bits are reserved, ahways mamian these bits cher.

© 2007 Mitrochip Technology Inc. DS41211D-page 9
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T W
TABLE 2-2: PIC12F683 SPECIAL FUNCTION REGISTERS SUMMARY BANK 1

Addr]  Name Bt7 | Bté | Brs | odts | Bn3 | B2 | Bt1 | Bito p"(';':ﬂg‘n Page
Bank 4 ’

50h |INDF Addreseing ihis localion uses confanta of PSR 10 sifess data meory (ot & phyeical registensboocx x| 17, 90
a1h |OPTION REG] GPPU | INTEDG | Tocs | TosE | Psa | es2 | es1 | Pso [ aaal1290
82n |PCL Program Counter's (PC) Least Significant Bite 0000 0000} 17,80
83h |STATUS rRet | rP1m | RPo ™ [ | z | oc | © Jeosn amxxiseo
&4h |FSR Indirect Date Memory Addcess Poirter boxxcx x| 17, 90
8sh [TRISIO — ] — [rsios [ TRisios T ision T Trisioz [ TRistor [ TRISICO f--12 un|® 80
85h — Unimpiemented — —

jam — Unimplemerted —_ —

88h — Unimplemented . —_ —

lesh.| = — Unimplemented . — |~

8Ah |PCLATH —_ — —  [VWrite Buter for upper S bits of Program Counter ---0 oooa] §7, 90
8Bh [INTCON GIE PEIE THE INTE GPE TOIF WTF GPIF |oo0o poao]13, 90
8Ch [PIES EFIE ADIE | COPNE — CMEE OSFIE | TMR2IE | TMR1IE |oon- oooo{ W4, 90
leowi - — Unimplemented T

|sen [econ . —  |uwrwue [sBoren| T~ — | PorR | BOR |--01 --gq|t5,90
jeen [osccon _ IRCF2 | IRCF1 | IRCFO | OBTS® | HTs iTS 505 |-110 xoon{20, 90
|aoh loscrune — —_ — TUNd | TuNz | Tunz | TUNt | TUNO [---b oono|M, 90
91h_ — Unimplemented e

2h IPR2 Timer2 Module Petiod Register 1111 111148, 90
g - ‘ g =
94h, — Uninplerrentad —_— —

as5n |wPuR) —_ — WPUS | WPU4 — weuz | weut | wPU0 |--11 -211134,80
96h |IOC —_ — 10C5 OC4 1003 0c2 KoC1 I0C0 |-~00 oooo|M, 950
97h. — _|uninplemented - =

98k — Unimplementad , — |
29n [VRCON VREN — VRR —_ YR3 VR2 VR VRO |o-0- 2000]58,90
9Ah [EEDAT EEDATT | EEDATS | EEDATS | EEDAT4 | EEDATS | EEDAT? | EEDATY | EEDATD foooe poco|?, 90
08h |EEADR EEADRT | EEADRS | EFADRS | EFADRY | EBADRS | EEADRZ | EEADRY | EEADRD Joboo soovo]71, 90
9Ch (EECON® s o — |wmERR| WREN | WR RD |---- xo000]|72 81
ODh [EECONZ  |EEPROM Control Register 2 (notaphysicgeghdery 0 0 leeee wwaw 72,91
9Eh |ADRESL Lenst Significant 2 bits of the left shifted result of B bits of the right shifted resutt s somex | 86, 91
[oen [AnsEL — T apcsz [ ADCSt | ADCSD | ANS3 | ANS2 | ANS1 | ANSO [.000 2133[3 81
Legend: — = unimplemnented locafions read as 407, u = unchangad, i = unknown, § = value depends on condifion,

shaded = uhimglemented

Nowe 1: IRP and RP1 bila are reserved, always maintsin thess hits clear.
2:  OSTS bit of the OSCCON register reset 10 '0” with Dual Spead Start-up and LP, HS or XT selecked as the osciator.

3 GP3puilag b enshied when MCLRE s ‘1’ in the Coniguration Word register.

D541211D-page 10
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PIC 12f683 MPPT ASM Code
list p=12f683

#include <p12f683.inc>
errorlevel -302
__CONFIG 0x0004
SRR R R R R R R
;constant

min_duty equ 0x49
max_duty equ Ox4A
;varriables
mppt_scale_val equ 0x43
mppt_scale equ 0x48
ivcount equ 0x47
curr_hhb  equ Ox46
volt_ hhb  equ Ox45
testud_up  equ Ox44

p old hb  equ Ox4B
pold Ib  equ{x4C

d old equ 0x4D
duty change equ 0x60
pow_old hb equ Ox61
pow old Ib equ Ox62
pow_hb equ 0x63
pow_lb equ Ox64
volt_hb equ 0x65
volt_1b equ 0x66
curr_hb equ Ox67
curr_lb equ 0x68
mul a equ 0x69

mul_b equ 0x6A




mul rh equ 0x6B

mul_1] equ 0x6C

mul ¢ equ Ox6D

STATUS_TEMP equ Ox6E

PCLATH TEMP equ 0x6F

W_TEMP equ 0x70

SRR KRR R R R R R RS E R R £
org 0x000

goto init

org 0x004

o 3 2 3R 2 3 3k 2 % ok sk ok ok Kk 3K ok 3 3k o sk ok o 3k o ok ok o sfe 3k ok 3k K0k 3 ok ok sk ok ok ke sk ke dkok ok ke ok
H

goto int_srv

« 2 e % 3k ok 2K e ok ke e e ke e ke 3 e ok ke e e o 3k e % ke e b e ok ke e ok ok e ok ok ok sk ke ok ok ok ok ok
s

org 0x005

SRRRRRE R R EARE R R R R R R R RERE R SRR KRR EE
init

clrf INTCON

clrf STATUS

bef STATUS,RPO

clrf GPIO

movlw 0x07
movwf CMCONO
bsf STATUS,RPO
movlw 0x0B
movwf TRISIO
bef STATUS,RPO
movlw 0x41

movwf ADCONO

clrf CCP1CON
clrf PR2




bst STATUS RPO
movlw 0x39

movwf PR2

bef STATUS,RPO
movlw 0x50

movwf CCPRIL

movlw 0x04

movwf T2CON

movlw 0x0C

movwf CCP1CON

clrf TMRO

bsf STATUS,RPO

bef OPTION _REG,0x05
bef OPTION_REG,0x03
bsf OPTION REG,0x02
bef OPTION REG,0x01
bsf OPTION_REG,0x00
movlw 0x01;

movwf mppt_scale_val;
movwf mppt_scale;
movlw Ox0A

movwf min_duty
movlw 0x90

movwf max_duty;

clrf duty change;

clrf pow_old hb;

clrf pow_old Ib;
clrfp_old hb;

clrfp_old Ib;

clrfd old;

movlw 0x00;

movlw 0x09;




movlw 0x00;
movlw 0x0A,;

bsf INTCON,TOIE;
bsf INTCON,GIE;

Lot o e ook A ok e e ok e ok e K ok ek ks ok Ak ks ok ok Rk Rk kR kR Rk kR R kR Rk R AR R kKRR
b

+ S0 3 3 ok o ook ol ok ol ek e e sk gl sk e ke ok koo g ke sk sk ok ke e ek ek ke e ko ok ke ke ke e ke ek e ok ke kck ke ke ke Rk ke ok kok kkky
3

;interrupt service routine

;***#*****#***1*#*#***t********#**####**#*i*****#*********#***#***t**1**t*tt*
SERRERRREERRA RS AR AR AR KRR R R AR R R R R R KRR A ARk X
int_srv

movwf W TEMP

swapf STATUS,W

clrf STATUS

movwf STATUS_TEMP

movif PCLATH,W

movwf PCLATH _TEMP

clrf PCLATH

bifsc INTCON,TOIF

movf PCLATH

swapf STATUS_TEMP,W

movwf STATUS

swapf W_TEMP.F

swapf W TEMP,W

retfie

ek ok R ok ok koo Ak kR ek kol R ko k kK Aok ok ok R ek ke ek ek ke e ek ke ek e kol ek ek ek
3

TSI TS T L
E]

;varipus sub routine

« e e e e e e S ool o e ok e o e e ok ok o o e e e e e e e e e e el e ek e ool e e ek ke e ke ke ke e ok ke ek ok ko ke e ok ok ke ke
k)




v -

L3k A o e o o o sk ok ok ol ok ok sk sk ok ko ek ok ok oK e Rk e R R Rk Rk R R R R R R R R kR ok R kR kK
3

. mppt

call measure
movf volt hb,W
btfsc STATUS,Z
incf volt hb,W
movwi mul_a
movf curr_hb,W
bifsc STATUS,Z
inef curr_hb,W
movwi mul b
call multiply
movfmul th,W
movw{ pow_hb
movfmul rl, W

movwi{ pow _Ib

track

call tracking

donetl

bef INTCON,TOIF
refurn

SERRRERER R R ERR R R R R R R RR AR R R R Rk
tracking

movf pow_old hb,W
subwf pow_hb,W
btfss STATUS,C
goto undo

btfss STATUS,Z
goto change

movf pow_old_1b,W




subwf pow 1b,W
btfss STATUS,C

goto undo

btfss STATUS,Z

goto change

change

btfss duty change,0x00
goto incr

goto decr

undo

btfsc duty change,0x00
goto incr

goto decr

decr

movf min_duty,W
subwf CCPRIL,W
btfss STATUS,C
goto incr

decf CCPRI1LF

bsf duty change,0x00
goto finish

incr

movfmax duty,W
subwl CCPRIL, W
btfsc STATUS,C
goto decr

incf CCPRIL,F

bef duty change,0x00
goto finish

finish

movf pow_hb,W
movwf pow_old_hb




movf pow lb,W
movwfpow old Ib
return

SFERRERA AR KRR R R R R RN IR RN AR AR
measure

movlw 0x08
movwf ivcount
iloop

movlw 0x49
movwf ADCONO
call tac_delay

bsf ADCONO,0x02
cpoll

btfsc ADCONO,0x02
goto cpoll

movi ADRESH,W
addwf curr_hb
btfsc STATUS,C
incf curr_hhb.F
decf ivcount

btfss STATUS,Z
goto iloop

bef STATUS.C

rrf curr_hhb,F

rrf curr_hb,F

rrf curr_hhb,F

rrf curr_hb,F

ref curr_hhb,F

rf curr_hb,F
movlw 0x08
movwf ivcount

vioop




movilw Ox41
movwi ADCONO
call tac_delay

bsf ADCONO,0x02
vpoll

btfsc ADCONO,0x02
goto vpoll

movf ADRESH,W
addwf curr_hb
btfsc STATUS,C
incf volt_hhb,F
decfiveount

btfss STATUS,Z
goto vloop

bef STATUS,C
rrf volt_hhb,F

rrf volt_hbF

rrf volt_hhb,F

mf volt_hb.F

rrf volt_hhb,F

rrf volt_hb,F

bef volt_hb,0

bef volt_hb,1

bef volt_hb,2
return
;***t*****t#******#***************t***ttttttttttt*tt***
tac_delay

ﬂOp

movlw 0x20
movwf 0x23

dec2

decfsz 0x23




bl R

goto dec?

return
SEEERROOE R R R R R KRR KRR RN AR R
rultiply

clrf mul rh

clrf mul 1l
movlw §

movw{ mul_c
mul_loop

bef STATUS,C
rif mul_rhF

rlif mul rLF

btfsc STATUS,C
incf mul_rh,F

rf mul aF

btfss STATUS,C
goto mul check
movf mul_b,W
addwf mul_rl,F
btfsc STATUS,C
incfmul rh,F
mul_check

deef mul_c,F
btfss STATUS,Z
goto mul_loop

return

SREEKREE Rk kR dkokkkkkkkkkkkkkkkRkkkk
]

END
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