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Abstract

Satellite dish receivers have become popular in recent years primarily for
use in home television receiving systems. Satellite dish receivers and satellite
dish transmitters are highly directional antennas. As a result they must be
precisely aimed at a desired broadcasting satellite for proper operation. The
traditional method for tuning or aligning satellite antenna to specific satellite is
done manually which it is not precise. This thesis presents a design to align
satellite antenna automatically to specific satellite. .To design this system firstly
initial design was built using proteus and Bascom AVR ID. After that antenna
was motorized with two DC Motor ,one for horizontal movement and the other
for vertical movement. Then a controller was used to control movement of DC
motors to move the two motors in pattern of pulses. When controller get a good
signal level. It will save motors positions in its EEPROM. This done according
to specific program built in microcontroller memory. Controller used in this
system was avr Atmega32 programmed by using Bascom AVR ID. Then test
and evaluation process was done for the proposed system. Finally, conclude that
the use of the proposed solution makes alignment process easy and quickly. The
results of the simulation are compatible with what is expected from using this

technique.
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+ 2 Lo L 5801 cilaSaiall ¢ sl
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L8 o OSas (BIit) < oS5 (timers) <l pall aae Dl g (s g L 348 siall cilialall
(General purpose 1/0 pins) dalall il jaall g 3l e

A Bale ) AlSa) 5 (b sl 51 culally (ul& 5 ) ol el yll daliall ¢ gus) 3813 ana
. sl @l axe 5 (ADC) soblill s (a8l (e ysadll il i

sl gl

aday )} zUaS 28 Llle delud) @l 48y 5 (20 MHZ) ) deay o) llaell 23 55 dadladll de ju
A s Al S

L e 5 (USB) pe i Leia Aaall o) i (12C) e das )V 3 sk e

intel J& 1

Atmel Jaail 2

Toshiba L g 3

: Microship i g Sita 4
ﬁ\ MicrocHIP

A3l ClaSaiall dniiadl S il Hedl (1-3) Jsaa

s (B aSaial) daa itk 5-4-3-3

. (Computer) | il o

. (Programmer) s« » e o

. (Pascom-AVR) 4w pll dilee 8 ardiuall =di pll - @
. (Proteus) Jic slSlaall i ;@

. (Atmega32A) &8 pSaia
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(ATmega32A) 4asaiall 5-3-3

s3] il Jaaall aal 5 48 Y1 (Atmel) daail 48 58 das 5 daiiall L)) gas) o
P ASaidll

AV lalall Laaaa) Gl 5 gisy cua (Harvard) dow e adiai @ 4l 40l o

Sl de jull Apald Jany e cdIY) 5 )50 it 8 bl 5 lalatll il o cililall
5 lall £aVL W ey Lae cilagdedll dae alii) & 5 (RISC) 4 e adied ; 8 5ill 4585 o
dacadaiiel) 43Ul
Cua (20 MHZ) s 5 gl adle Jaidy o (Say 2353 el ol 1 oadae W) il 23 5 @
. a8 Baa) 5 danil Aaglad S zlia

- 28iill Baa g danil Ui Lgalana 5 ¢ dalat (131) @ Cladlxill 2ac @
3515 Leia (32K-byte) s (Flash) gt 383 IS saall i nl) 3505 pan o
. (2K-byte) <lgivi (SRAM) &_S15 5 (1K-byte) <lgivi (EEPROM)
. (16 MHz) 4860 8 dadst o ke (16) o ST 2 (Processing Power) dalaall 4 o
. (16 bit Data Bus) Al JBUll (= e @
L(27-55V): Jsidl sen @
L(25°C) 5a a5 (3V) 2 5 (1 MHz) 2ie 36l il o
(0.6 A) Jaadl s 3 |
(0.2 A) &Ll sl & i
LS ¢ daapll W (32) Leie oA 5 A (40) Lo ssint: z Bl 5 Jaladl s 0
. (14-3) Jsall
[(10-bit) Ay (b I Bl o JsaaS Jan O (8 J31e (8) 2= @
- (B-DIt) s (S / e ) ] 336 o s sinT o
- (L6-bit) ms (Sl / Cipe ) anly 00 o s 5iad o
. Jradie A pe Aiall a3l (8 Jaxg dlae e s gia e
3,1a Aa 0 die Aiw (100) 32l 5 (85° C) 50ua da 0 die Aiw (20) el SULL Liias o
L (25°C)
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[12] (Data sheet) déalall Ul 48 55 833 5 50 Gl paall (0 SN 5 @

f—_—
(XCK/TD) PBO ] 1 40 O PAD (ADCD)
(T1) PB1 ] 2 39 O PA1 (ADC1)
(INT2/AINO) PB2 ] 3 38 O PA2 (ADC2)
(OCO/AINT) PB3 4 37 O PA3 (ADC3)
(SS) PB4 O 5 36 [0 PA4 (ADC4)
[ = (MOSI) PB5 O & 35 O PA5 (ADC5)
| —=— (MISO) PBS O] 7 34 [ PAG (ADCE)
_ (SCK) PB7 ] 8 33 O PAT7 (ADCT)
FESET ] 9 32 O AREF
vCC O 10 31 B GND
GND ] 11 30 O AVCC
XTAL2 ] 12 29 O PCT7 (TOSC2)
XTAL1 ] 13 28 O PC6 (TOSC1)
(RXD) PDO ] 14 27 O PC5 (TDI)
(TXD) PD1 ] 15 26 O PC4 (TDO)
(INTO) PD2 ] 16 25 O PC3 (TMS)
(INT1) PD3 ] 17 24 [ PC2 (TCK)
{OC1B) PD4 1 18 23 O PC1 (SDA)
{OC1A) PD5 1 19 22 [ PCO (SCL)
(ICP1) PD6 ] 20 21 O PD7 (0OC2)

(Atmega32A) saiall z jlaa 5 Jalw (14-3) J<a)

RAM area A
8 e
‘ — K8
Y i Port
. Timer N
“g | 16bit ADCH A
s | CPU
, » TX
ROM area Serial Port - Rx
Port B Port C
5 8

e LY
LY ra

oo

(Atmega32A) asaiall 3 griall hladdll (15-3) J<A
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Features ATmega32A

Pin count 41

Flash (KB) 32

SRAM (KB) 2

EEPROM (KB)

General Purpose /0 pins | 32

SPI 1

TWI (12C) 1

USART 1

ADC 10-bit, up to 76.9ksps (15ksps at max resolution)
ADC channels 8

AC propagation delay Tyvp 400ns

8-bit Timer/Counters 2

16-bit Timer/Counters 1

PWNM channels 4

RC Oscillator +/-3heightOperating voltage
2.7 - 5.5V

Max operating frequency | 16MH=

Temperature range -55C to +125C

JTAG Yes

(Atmega32A) isaiall alliad aal mua 5 (2-3) Jsa
B LAY adls jlga 6-3-3

4 sl aading ¢ dpelila¥) LY (oAbl 3 LEY) 38 uldl (ald Slea s

5 (LNB) 2 0 Aa i oy Gun | (LNB) guseall Gaid 83a 5 ge dpelihual) JLaY! Gkl

Alla b 48 gem 5L Jlan 3ol ol a5 e 5 (16-3) JSall LS « (Receiver) Juiiuy) Slea
 [13] Sdsall doaty 5 elilaal¥) jadll e s Ll 25a

SATELLITE
FINDER

5 L3y Cadls (16-3) Jsal
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L@.EJAAJMJJJGGL\L;AY\ )Aﬂ\ww\ a)\.m‘}(.\odj;cmbﬁ)la X M}A\oJLmY\
delondl Gilphal 3 agal) (5 uail g () Sy Gl A el 5 )LEY) Lyt | iy ald e Aol
C i) 138 b gl aSaiall yma e 5 LIS deal) 134 alaiial o5 Cua

4 ) @) jidal) 7-3-3

Al A 5eS 3 LAl () A ) sall A jall o ey o 58 A8l Jsae (e B ke (5 pad) i)
LS (o guall Jaiinn g 3 53 ) JLial 5 yia 5 (o peall Sre by AUE) Jlu )l 800 e ale S
Aakiie Gl Ol il (e de same 4 (5 il a8 @ ety (o Yl ey 5 (17-3) JSally

+5V +5V
~3300 ~10kQ %
7| (1< '
ED
— I &
LED Photo- +5V ;r /
transistor B

) il a5 5 IS5 (17-3) JSal

) gadlly ¢ gazall )y Al g0 die (a8l GY G A G Jaal 5l ¢ gaal) adaily Jar il die
}cgﬂﬂc.a.'aﬁ (18-3)(M\jwﬂ\ﬁﬁgwwwjﬁju\hj&aﬂhuhm“}
-‘i‘*-’j"“Q“%ﬁﬁ)L@-H.A‘AJ‘%a&ﬁw)o}&g\@jm\&s)ﬂ@p‘gﬂg

L ,

f

E coder
Light “ou ce / rack
=] Q
|| S i
Photocell, Phototransistor, — "f‘]‘ U ( ( ) D _Tran (WE t
or Photodiode e A — Windo
(Light Sensar)
/7. ] (,slnm
\\\_'—‘/
0| 1€ D s}
(Code D

s yadl il cpe Al 5 L5Y) (18-3) ISl




L ) djlgs rlida 8-3-3

Aaleay da gibe (uadli Bl ) ddads L dpole milie oo Bl o sl Ale miilia
iy Jaea il Jalds dunca gyt | L Jea Ao g Lale Jaaall of Leadd die giiaia g i Cua
sacbadl 8 i 5 aSaill 5 il 5 sl okl Caua L3 Jaad ol Juagi 8 g
[3] S W e 5 L) L sl g adl g )

: s il 1-8-3-3
D Oe gl o S

e baall (a5 laa Sl Jaall 44 padaiay 63 ¢ 32l g8 50 (Actuator) Jadall e
bl e e il 3 3e o 5Ssale 5 ¢ Jua sl Ll

Lalss ) 4 a Jany Cua Jadial) e (g gy 5 Ul (g g5l ¢ 3al) 1 (Head) sV o
- Jpa sl

ddlaa Laph 0S5 o (S deagill Bl e deseaa : (Contacts) owedtill Llss o
Lale Taxcall vie Lgiia sy Cus (Normally open) 4a siée 5l (Normally close)

e 2 g g eall) Jaliy Aliaiall oSl el S 5l o : (Terminal) dpa il LS o
LDl il Jay 5 yialiss

. s iall S e ginme 0585 5 51 53Y) an s 5 3¢ (BOdy) il pun 0

5. A paadall GlSall 8 ~Utal)l Culs S WINA e 5 (Switch Base) zldall sacld o
b a3 (19-3) Jsdll

_A-actuator —»
® F

. 2-head

#—_ 3-contacts

i ~4-terminals

\l P ~5-body~ ‘D O

6-switch base

<3
-z
7
Tt

aabisal) JEY! 5 S il L sl Al ilia (19-3) Sl
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el 32l j0a09-3-3
(&b Aaainsall jaiunall Ll IS ol il g 5 58 e Jexi paise 3ga 4 )ty (0 B )ke
- [14] ol Ll e ket
: laal 5e

. (Lead Acid) 4 Ua: o
12V el 2eall e
.7 A/haxddl e

III!IIIII\
p— L2.7kgoosh e

(12V-7A/h) 4 s (20-3) J<al)
cadliale g @il aSatall Jadil (BV) ¢ s ailue 3¢ Hliae addioy SlIX
(Low Noise Block Downconverter) "LNB"" guaall (aid sas g 10-3-3
Clasall Juiinl aadig dpelibal¥l LY Al 8 i Jka oo 3ke
S ) Gelisad 5 sel) e AaSaiall 5 ueliba¥l LY (e Al yall dpliliae s <)

; e
?f” ‘/f/?/i;
sl el (22-3) JSa (LNB) gusall i 32s 5 (21-3) I

sl Al oA 11-3-3

Op Ja i€ aadiy 5 ¢ dmdiie de o A 5 ST aje o Jsanll g sl Loy allai g
Alla 8 IS a5 Lasic 4xd a3 9 sel) Candit Al igr Cam el a5 IS jadl
[15] plail ia my (22-3) IS0 ¢ it

'
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(Push Button) g=itis 12-3-3
sale ¢ Aolia o s (g piial | Badaa A jeS 3 A aSall Adagiy Jaands AL el ilia
LA g Uikl Jae 48y yh a gy (23-3) JS) | Gana i il

+5W
R1 ‘ eSald\ Jaae
VW | G
a1 _I HZ2
zillia () — el ()

(Push Button)
(Push Button) illie (23-3) JS4l
daa ) cligsall 4-3
Lo eyl il sSall (e (il aUall 138 p2iiien
Al Jans gl s 48l ) (5 sisall Al daa 0 451 (4 aaas (Bascom AVR) z<bix o
Adaiy ) ghad aladiuly & g Le sl (e padiaad) (Say

il Ja g aaal vie 3lSWall aadiuy 5 (Proteus) z<ln e

Jadll (adla 5.3

sl jualic e ey plaill avenad 8 deddioal) dpalal) il Sall Juaill 138 i yainy
& i IS padiiall Gadail) Liagl ¢ 4SS pualiall 5 dme ) Sl US| Ay Y|
il S il Jalad ol ALYl ¢ anl) Lgany pa Lelia 58 408 5 aldail)
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) Juail
daBlia) gLl

el s Dl (any 5S35 e dglaadl 3 y3lall 8SLae Jae 5 dashaiall oy 434S Jsliian Jucadll 138
LAl Jae

el.ﬁm () bl 1-4
s ot Gllalade day i (e alaill ) S5y

(1-4) JSally Ssell A8 yal oY) Aol ddais 4y sy 50 aaal) pagad) e
&) ) sel) Cald Caly il ey el LS 3 el AS jay Vgl Glld gy 5 @l i gy
Ol Lo sl) Ailgs ~liha (e 5 LS (3l aSaidl) A Jla gl 2y ¢ (Reladl Glic
Ll 1) AS all & jae yal g A8EYY A8V AS jall & aad 5 HLal  Jasg 380 aSaial) ladie
5L (58all aSadiall Al i AS al) eda i ¢ (Relud) Cojlie (€e) il & jay)
C el iz sall 3 sed) 0 5Ss anie ¢ Jand) o sl dle ke (g

O8O a8 p8le Tag 5 ¢ el el 3L e Jpanll Llee o 50 il e
Sl Aoa sS Dlaall o2 mida gy (2-4) JSAN 5 xa pell gl B S )
e Lol HI A Al G opad Vi 51 Gl aSatall aey Cua ¢ lianil) (e da ge S
ey adie | e dplll Ale pliie e 5 L) e deandy s (Reludl @ lie a0)
2881 38 jall ¢l jae Qs A1 5 ¢ Al 1) AS el CHEY Y1 o LA A aSadl)
pSatall gy laaey | B8 gh 3490 L (500) 324l (Aeludl e (pSe) Ll & oty
JanY & jaid s gl oda K1 g Al HIAS Al & jaal (5 AT 5 e Jurediill 5 L3N Jlu jb s8al)
G aSatall Juyy Uia | Ja) o gl Al #Uka 5,5l 0 s A ) o2 i 5
&yt 4Y) A8 jall & jae Jandill 6 AY) 5 Al A all @ e iy Laalaal) o L)
o 3 L3 (al) aSadiall amy (e ) elglil 2xy ¢ a5y 5 450 e (500) el lesll
ol 5l aan e Lo il dles ~Uike 5l daal i oY Gl ) AS all & jadd
Lol AS all oda SE Chgu AS ) e ALalS 5 )00 JuST 8 ) sl (S L | AS jal)
A sthaall 3 LAY e panll in

B 2 ¢ sthall bVl el s A sell oladl Lada Lgy dialy @ da gall Lads dlee i
xapall iz sall sl 3 gmy Alaall o308 (3-4) IS Cann 5 LY (e Canll Alee
b oy Cam ¢ oaa all el s e ola AEY) AS Al ISV ¢ Cpila e DA
Gl il | 3EY) A all @ me dsee B dag e g ey e DA (e 3 pal) o2
Jals (EEPROM) 3813 (& gl aaall Lada oy bl & 50l A8 all disaty o
A aSaiall el da gl Al e 5 5L Jucad in AS all 028 et 5, (3l aSaiall
o sl s JanY dgud HAS Al o Al Als i | @ el Ciliyl 5 5L Jax
oty odic ¢ Jawd @ jaid Al I AS all &l jadd A8 jall 5 5Lal 38l aSaiall Jasy Cus
aaal) Jada oy a2 il Al 1 AS el o saty & jaall ae o g gl (5 el il
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laill ddaalll 38 3 Gl oSatdl Jals (EEPROM) 5813 8 AT aumge & il
« (EEPROM) 3810 gl 50 Anp)f 3 L celilaal ol dausilly (Shsel) o gar Laiing
anl gl a8 pall dass | Al )1 AS jall ey aae Laglia 5 488Y) AS all cliag dael (a8 5
4z (256) s20 (Sap 230 il O 61 (8 bits) s il ae (EEPROM) 5 SIY
Aadl 5 (counter _0) sia a8 dlaall & Glianll dal deddiuall Gl aSatal) Glalae
2l g a8y dlaally ¢ (8 bits) wlla Sl Adaw jia o8 dlaall | (countr_1) sl 8
< ¢ (overflow flag) 4 g=ala (=ild ale dlae IS (16 bits) BlA e s alau
O &b sall 8 dadl Tag sl 28 A ¢ aa) gl & gall A e ST Clianll dae ()5S o) (S
381 A (paBge Jaa s mahy Ua (e, 188 5 0aly jhiie (aildll ale 304 ) ae jduall
Syl 238) (S @8 sal) 5 il 23ad V) sl ey G 48 5a JS)(EEPROM)
LY a8 sall L Sl )

Aly 5 Gldarall 3815 A& e Lsine olad¥ Il el 4 si Lo aaly ¢ Cadgill Al
L Cong Aleall 038 Taill | @lld ria gy (4-4) JSAN 5 ¢ Lo elilaal a5 L) JuiinY
Gl aSatiall Jlaxy Uia | aa el aagall 1 B3 sally ) sed) Tay s Ly (aldl) ~Liddl)
ol Ay o (Aeludl i (u€e) Sl olad o jatd 3aY1 AS jall @ sl Jaads 5 )Ll
Y 5 ) aiall A (e 4881 AS all ciliani aae Gl (38 aSatall o gy 3laalll
A jall Glayi 2ol Guaadall (el gall & Lo gdaall Olianill dae aa 22el) 138 45 Hlaa
A jall lag 2o gl ia 48Y) AS all il 5 « (EEPROM) 5813 8 48|
aSaiall o sy 81 sbsal) Ja i (387 Ladic | linse 5_SIAN 1 siaall cilianill dae a4
5 Q) 5 osllaall eladV) 8 ol il 381 AS jall @l jaad il 5 5La1 sl ()
asity Alaalll di 3 5 ¢ (Rl e aa) eV @l il Al ) A el @ e Jaads
G jlie 5 sl ) (ol Haiall A e Al ) AS jall ciliag e il (38al) oSl
& Al A8 jall Gilian aaal Guaiadiall (el gall 8 L gal) Glcanill 2ae aa 20a]) 132
e Allal) A8 all Gliay ade (g gluy s dpul I AS sl jaiud 5« (EEPROM) 3_S1a
Gl aSaial) o ghy B glsall Jayd (Giaty Ledie | Guae 3 SIA & Lo géaall ciliagll aae
Cad g &3 oY) L osthaall ola¥) & o i Al AS el o Calag 3L Jla
csladl e lidaa¥) il 5 )il Jat o slhaall olas¥) & 3 sl
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() gala
gali)

Sregfile = "niZdef dat”
Scry=stal = 4000000

$baud = 9600

Config PORTD = Input
Config PORTC = Output
Config PORTE = Input

|NNNNNNNNNNNNNNNNNNH&RIﬁBLESNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN‘

Dim iz_pulse = As Eram Byte At 126 : Dim Overf(_s As Eram Byte At 1/8

Dim Elev_pulse & A= Eram VWord At 164 : Dim Overfl_e As Eram Byte At 166

Dim Overil As VWord : Dim Overfl_d As Word : Dim Ovil As Vord

Dim Ovfl d A= Vord : Dim N A= Byte : Dim M A= Byte : Dim 4 Az Byte

Dim B A= Word : Dim Detector As Integer : Dim Elev_pulze As Vord

Dim Elev_pulse d As Word : Dim iz _pulse As Byte : Dim &z puls=e d As Byte

Dim G As Integer : Dim H As Integer : Dim X Az Word . Dim ¥ A= Byte

Dim Z A= Integer : Dim O As Byte : Dim Savea A= Byte : Dim Savee As Word

Dim ia As Byte : Dim Bb As Byte : Dim Conpensation As Word : Dim Last_value A= Byte
Bttt ]~ O LT 11 W I Attt

I= u Alias FINB.G

I= d Alia=s FINE.2

I=1 Alia= FINE.3

I= r Alias FINB. 4

bz_r Alias PORTC.1

Az_1 Alia=s PORTC.Z

Ele_u Alias PORTC. 3

Ele_d Alias PORTC 4

Setz Alias PIND. 4

Hilesatx Alias FIND.G

! ransnaranaranansriesnsnaesinsnsitgde. conf igquration
Config ADC = Single ., Prescaler = duto
Start ADC

B P P P PP P PP

P P P P ol P P P P P P P P Pl P

I o P P P P P P o P P P

counters configurations
Config TIMEROD = Counter . Edge = Falling . Clear Timer = [ .
Config TIMEEl = Counter . Edge = Falling ., Clear Timer = 0 ., Prescale = 256 ., Hoise Cancel = 1

|NNNNNNNNNNNNNNNNNNNNNNNDEBOUHCE TIMENNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

Config Debounce = 100

L T L P P P T Y Ty P ] P P P P P P P P P PP P P P

pullup resistor
FORTD.4 = 1 : PORTD.5 =1
|NNNNNNNNNNNNNNNNNNNNINTERRUPT CONFIGURHTIONNNNNNNNNN P P PR P P P P

"Config Intd
"Config Intl

Falling : On Int0 Seting : Enable Intl : Portd.? =1
Falling : On Intl Hilesat : Enable Intl : Portd. 3 = 1

'"On Timerl Isrl
'"Enable Ovil

Enable Interrupts

1 Ao e e e P P P P P P P e e e e P P P P P e e e i P P P P e e e P S P P

|NNNNNNNNNNNNNNNNNNMEIN LOOPNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

[ Uy R Oy o By B o g O By Y S S S i S S S Y S L R T B T T L T Y DT R A T N T R N T N R Y el el el el e el el el sl
ol m RN R B e U B T B U e e B e R D= T B T N e B R s B T e N L N i TR N e e O i s [ R T L T e N B B I N

Do
Debounce Setx . 0 , Seting . Sub
If H = 3 Then

Savea = Az pulse e

Bb = OQverfl_e

Sawves = Elev_pulze e

ba = Overfl e

H=10

End If

Debounce Nilesatz . 0 . Hilesat . Sub
b " Print "azimuth:" . Print Az _pulse
63 ' Print "over_azimuth:" : Print Overfl
hd Print "EEFRCH_azimuth:" : Primt Sawvea
k5 Print "EEPREOM_AZM OVEOD:" : Primt Eb
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88 ‘'Print "elewation:" : Print Elev_pul=se
69 ' Print "OVEE_ELEVATION:" : Print Owfl

70 Print "EEPRCH elevation:" . Print Savee
71 Print "EEPROM_ELE OVER:" : Print da

72 Loop

73 End

?5 ! NNNNNNNSETING ROUTINENNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

76 Seting:
TY=1l=r

78 While ¥ < 0
79 Set Az_r

B0 Y = L=_r

81 Vend

82 Reset bz_r
B3 Z=1=4d

84 While Z <> 0
85 Set Ele d

86 £ = L= d

87 Wend

88 Reset Ele_d
o
90 ¥ = Getadc(0)
91 Vhile ¥ < 190
92 ¥ = Getadc(0)

93 G = L= u

94 While G <» 0 &HD X < 290
95 Set Ele_u

96 ¥ = Getadc(0)

37 G = L= u

98

39 Wend

100 Reset Ele_u

101 G = L= u

102 ¥ = Getadc(0)

103 If G = 0 AND ¥ ¢ 290 Then
104 Set 4z_1

105 End If

106 Waitms 150

107 Reset 4z_1

108 H=1L=d

109 X = Getadc(0)

110 While H < 0 &AND X < 290
111  Set Ele d

112 H=1=4d

113 ¥ = Getadc(D)

114  Vend

115 Reset Ele d

116 H=1=4d

117 i = Getadc(0)

118 If H=10AND X ¢ 290 Then
119 Set Az_l

120 End If

121  Vaitas 150
12?2  Reset iz_1]

123  Vend

124 Vaitmas 400

125

126

1 2? 1t 1l 1l 1l ad il o et S S  lad 1d 1l 1l 1l (il e el d 1l 1d 1l Pl Pl I Pl Pl Pl Pl Pl

128  Start COUNTERD
129 TCHTO = 0

130 Owerfl = 10

131 T =1=r

132 Vhile ¥V ¢: 0

——
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133 Set Az_r

134 0 = TIFE.0

135 If 0 = 1 Then

136 Incr Owerfl

137 Set TIFE.Q

138

139 End If

140

141 ¥ = I=_=r

142 Wend

143 Reset bz_r

144

145 Az pul=e = COUHTERD
146 Az _pulse e = hz_pul=se
147 Oweril_e = Owerfl
148 ¥ = 3

149 Stop COUNTERD

150 Start Counterl
151 TCHT1 = 0

152 OQvil = 0

153 2 = I=_d

154 While Z <> 0

155 Set Eles_d

156 If TIFE.Z = 1 Then
157 Incr Ovil

158 Set TIFE.?

159 End If

160

161 Z = 1=d

162 Wend

163 Reset Ele_d

led

165 Elev_pulse = Counterl
166

167 Elev_pul=e_e = Elev_pulse
168 Owverfl_e = Ovil

169 H=23

170 Stop Counterl

171

172 Return

173

) Sttt ettt o = =-1= 8 S P P 41 = ekttt etttk ottt
175 Hilesat:

176 T =1=r

177 ¥hile ¥ <> 00

178 Set 4z r

179 Y =I=s1r

180 Wend

181 Reset Az _r

1827 =1=4d

183 Thile Z < 1

184 Set Ele d

185 £ = I=_d

186 Vend

137 Reset Ele d
B AT ARSI 445
189

190 Start COTUNTERD

191 TCHTO = 0

192 Overfl_d = 0

193 & =10

194 Sawvea = Az_pulse e
195 Bb = Owerfi_e

196 While Owverf0 d <> Bb
197 Set izl
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198 © = TIFE.O
199 If O = 1 Then
200 Incr Overfl_d
201 Set TIFR.D

202

2032 End If

204 & = COUNTERD
205

206 Wend

207

208 While 4 <:» Sawvea
209 Set A=z_1

210 B = COUHTERD

211 Wend

21?2 Reset Az _1

213 Stop COUNTERD
L P AT A A P I 000
215 Start Counterl

216 TCHT1 =0

217 Owfl d = 0

218 Sawvee = Elev_pul=e =

219 Aa = Overfl_ =
220 B =10
221

222 While Owfl_d < ha
223 Set Ele_u

224 If TIFE.2 = 1 Then
225 Incr Ovfl_d

226 Set TIFR.Z

227 End If

228

229 B = Counterl

230 Wend

231 While B ¢: Sawves
232 S5et Ele_u

233 B = Counterl

234 Wend

235 Reset Ele_u

236 Stop Counterl

238 Waitm=s 1000

239 Start COUHTERD

240 TCHTO =10

M1 Z=1I=r

242 X = Getadc(D)

243 Compensation = COUHTERD

244 While X ¢ 270 AND Compen=sation < 2010
245 If Z ¢<: 0 Then

246 Set iz r

247

249 End If

249

250 X = Getadc(D)

251 Z=1I=r

252 Compensation = COUHNTERD

253 Wend

254 Reset Az r

D T DT PP PP AT 4
256 TCHTO =10

257 K = Getadc(D)

258 Z=1=1

259  Compensation = COUNTERD

260 While X ¢ 270 AND Compen=sation ¢ 2010
261 If Z < 0 Then

262 Set bz 1

263

264 End If
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265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
a0n
301
anz
303
304
305

306

308
309

311
312
313
314
315
316

318
318
320
321
322
323

325
326
327
328
329
330

332
333

335
336
337

bt Getadcil}

Z I=1

Compensation = COUHTERD
¥end

Reset 4z 1

b e o ol bl o ot ol o i ki o o ol o ot ot i ot b il o b i el o ol i ol £ il o ok e b o il i bt ot

TCHTOD = 10
i = Getadc(0)
Z=1=1
Compensation = COUHTERD
While ¥ ¢ 270 AND Compen=ation < 200
If 2 <> 0 Then
Set 4z 1

End If

i = Getadc(0)

Z=1=1

Compensation = COUHTERD
¥Vend
Re=set Az 1

TCHTOD = 0

Z=1=r

i = Getadc(0}
Compensation = COUHTERD
Fhile ¥ < 270 AHND Compensation < 200
If 2 < 0 Then
Set &z r

End TIf

hid Getadcil)

Z L= r

Compensation = COUHTERD
¥Vend

Reset iz 1

B et et e el e e e o o o o o o et et e e e e el o o o 7 it el e e e e e el o o 7 i e P e e e e et o Pt ot

Start Counterl
TCHT1 = 0
i = Getadci(0)
Z =1z u
Compen=ation = Counterl
While ¥ ¢ 270 AND Compensation < 100

If Z <> 0 Then
Set Ele u

End If

I = Getadc(D)

L =1=_u

Compensation = Counterl
¥end

Reset Ele u

b e e i e e i e o e e i e el P i e i P e P P Pl P P i

TCHT1 = 0
i = Getadci(0)
Z=1=4d
Compen=ation = Counterl
While ¥ ¢ 270 AND Compensation < 350

If Z <> 0 Then
Set Ele d
End If
% = Getadc(0)
Z=1=z_u
Compen=sation = Counterl
¥end
Reset Ele d
Stop Counterl
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ULN2003 Datasheet

N7 ULN2001A-ULN2002A
Y/, ULN2003A-ULN2004A
SEVEN DARLINGTON ARRAYS

= SEVEN DARLINGTONS PER PACKAGE

=« OUTPUT CURRENT 500mA PER DRIVER
(600mA PEAK)

=« OUTPUT VOLTAGE 50V

= INTEGRATED SUPPRESSION DIODES FOR
INDUCTIVE LOADS

« OUTPUTS CAN BE PARALLELED FOR
HIGHER CURRENT

« TTUCMOSPMOS/DTL COMPATIBLE INPUTS

= INPUTS PINNED OPPOSITE QUTPUTS TO
SIMPLIFY LAYOUT

DESCRIPTION

The ULN2001A, ULN2002A, ULN2003 and
ULN2004A are high voltage, high current darkington
arrays each containing seven open collector dar-
lington pairs with common emitters. Each channet
rated at S00mA and can withstand peak cumrents of
600mA. Suppression diodes are included for induc-
tive load driving and the inputs are pinned opposite
the outputs 1o simpily board layout.

The four versions interface 1o all common logic fami-
lies :

ULN2001A General Purpose, DTL, TTL, PMOS,
CMOS

ULN2002A 14-25V PMOS

ULN200GA 5V TTL CMOS

ULN2004A 6-15V CMOS, PMOS

These versatile devices are uselul for driving a wide
range of loads induding solenoids, relays DC mo-
tors, LED displays Sament lamps, thermal prnt-
heads and high power bullers.

The ULN2001A/20024/2003A and 2004A are sup-
plied in 16 pin plastic DIP packages with a copper
leadframe 10 reduce thermal resistance. They are
available also in small outine package (SO-16) as
ULN20010D/20020/20030/2004D.

——

DIP16
ORDERING NUMBERS: ULNZOOTAZAGALA

-

S016
ORDERING NUMBERS: ULN200102D3D4D

PIN CONNECTION

s-vrmn
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ULN2001A - ULN2002A - ULN2003A - ULN2004A

SCHEMATIC DIAGRAM

Series UILW-20014
(eauch dirhwes)

ABSOLUTE MAXIMUM RATINGS

Symbol Parameber Unit
W, Outpan Volaps ¥
W Irput Voltage (lor ULME0024D - 200300 - 20044/0) W

le Conmtinuous Collecior Curren mi

I, Continuows Base Cumant mé

Tare | Oparating Ambient Tempensture Range - 20 1 85 "

Tag Storage Temperaise Rangs - 55 10 150 hy

Tj Junction Tempemiure C

THERMAL DATA

Symbal Pararmeber [EL el 5018 Uinit
R paes | Theomal Resstancs Junction-am tent . 0 120 AN
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ULN2001A - ULN2002A - ULN2003A - ULN2004A

ELECTRICAL CHARACTERISTICS (Tume = 25°C unless otherwise specified)

Symbol

Parameter

Test Conditions

Typ.

fg.

leex

Output Leakage Cumrent

Vee = 50V
Tarts = T0°C, Vee = S0V

'ml’”

for ULN2002A
Ockdooan Y
Veg = 50V, V, = 1V

for

g 8

gs|8

358

-
e

- -
T o

Vet

Colector-emitier Saturation
Votage

Ie = 100mA, Iy =
-mm&h-:’%
E-3mlg-w

—

Yery

Input Current

for ULN2002A, V; = 17V
for ULN20G3A, V, « 3.85V
for ULN2004A, V| = 5V
Vi = 12V

SO
e

Input Current

Tamp = 70°C, Ic = S00uA

Input Voitage

Ve = 2V

for ULN2002A
Ic = 300mA

for ULN2003
Ic = 200mA
le = 250mA
Ic = 300mA

for ULN2004,
Ie = 126mA
Ic = 200mA
Ic = 275mA
Ic = 350mA

<[3[3333|<<<[5 3

NlarlWLwwwi o

DC Forward Current Gain

for ULN2001A
Vee = 2V, I = 350mA

1000

Input Capacitance

15

Tum-on Delay Time

05Vi1005V,

0.25

Tum-off Delay Tme

05Vito 0.5V,

0.25

siFdlel 3

Clamp Diode Leakage Current

Vi = 50V
Tame = 70°C, Vg = S50V

Clamp Diode Forward Voltage

I = 350mMA

1.7

<33 [F %%




