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ABSTRACT

This thesis presents the pro'ect of Automatic Antenna Position Controller. This
proect uscd the Microconuoller MCS-51 for conuoiling. This project censisted of three
units (1) Processing and Control Unit, (2) User Interface Unil, and (3) Rolation Unit
Processing and Control Unit used the Microcontroller MCS-b1 to contrel this system. The

rokation used a stepping moetor w contrel the accuracy of movement position.
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gUnsEknaaI Port 0 fmmiaf Latch qtynime Address Bus S0 MCS51 Fasnnsfneariy
WHILATIH NN MCS-51 A¥a4Fynn Address Bus apnsnawni Port 0 nnthuares
feynime ALE an Latch gunseimenantéifust Address Bus 984 Port 0 Biteld por 0 fu
Data Bus §a b

7. EA(External Access)

91 Ea Mdunend 01 Smitifueain 17 arléfuiwed 8051 / 8052 Waveniildem
sunssanvshsanes lUsunaamaly witdduaedn 0 asuenii MCS51 vhlusunsules
dmanrR T TunaRmeLan (e EA w07 11 PSEN aruaaiin) Svnddwue$ 8031
win 8032 90 £4 anflu 0" wna g bifildsunsanihanudiniely weiddiuad sos
7 8052 Faimineradillsunsunsluiesldin 24 0" Say Disabled ROM muluuazay

D 1lUTe IR IN EPROM MEManini



8. RST (Reset)

21 88T 18w 9 aeldlumstion Mes-s1 Toerelfnilfivanin *1* athafon 2 Machine
Cycles S9asdaereuyle

2.1.2.1 a1 afdgygssuwdniuudw (On-chip Oscillator Inputs)

Hua9as Oscillator vudw leunen 18-19 lowde Crystel druand Taennfisine1s
Crystal annd 12 MHz fusufudseanionaldiygmulman TTL Clock Source ¢iaffy

XTALY uag XTAL2 931 2.3

TTL

19

Oscillator . e T I XTAL 1

18
~erm———| XTAL 2

'51]1‘1" 2.3 11989 MCS-51 7ilddary XTAL

2.1.2.2 Power Connections
Tu Mcs-51 aelfuwasdinl 5 v sadhfiun Voo (91 40) d3uen Vss (91 20) avdang
Ground
[ f a g
2.1.3 lasssdeenaiadunaia1ana
paaaneinasnanilesiaaneluld o 2 4 lovaeillassahadu Feld-effect
Transistor #0REfLANMEMaN Uarileadmuda Pull-up agdwiuwade 1, 2. 3 withifumeds

=y & | %
0 axlaiehdnams Pull-up mels s ndaslfiun Address Bus kiat Data Bus



Ve READ
ADDR/DATA LATCH Ve
i Contral I i
READ ' T . bl
s I | ™ |
LATCH ‘/] I ‘ - INTERNAL
L POX INTBUS : — ———
M —+1D pix Q- PULL-UP
""" Co ! i | PIN WRITE | LATCH r—1
INT.BUS D PO.X Q‘L- : i 4 {PLX
| - 0 1oL Q- i
WRITE ' | LATCH ! B J g ‘ ren ] —
. H ‘ : A L
TO -----U— CL Q- k4 MU L i
i READ - . L3
LATCH ﬁ
e PIN
READ _ ™.
PIN (P PORT 0 BIT (9) PORT 1 BIT
ALTERNATE
ADDH Ve QUTPUT
FUNCTIGN
READ lcnn"ul NTERNAL READ | vee
T e Ly — i INTERNAL
LATCH -~ - . A IS LATCH _}\/I_____ 1 |
i PULL-UP | PULL-UP
\ l ‘
INT.BUS | - MUX; "1 -
| Dmxa® o i ——L--D Fax Q¢ |
! & 3 P2.X ' ‘ . PLX
WRITE | LATCH . » i | rLaTcn — |
| S P PIN WRITE,_ A2y
0o ''ce @ , i __T"er  a
TO | o
wTeE s r LATCH P
READ J - READ ~ '——T——&\ :
PIN PIN ALTERNATE
INPUT
FUNCTION
(7} PORT 2 BIT (4) PORT 3 BIT

5Ufl 2.4 lassahamasars 4 2981 MCS-51

¢ & PRI € o s 2 ' 2 € 1 [ 4
woSoiensnn FSduwnedwatiog nsimevanls lumaswdayaanweSeassmls
#B94ULA Read Latch Wit Read Pin 10t Read Latch anoflamssmdeyafign Lateh untivhg
e lugss MCS-51 wiunmavénds CPL P15 ustnidums Read Pin auifiumsweSailluiung

Termsamenanngaslofidialionululaumsaiuuun Read Latch uwae Read Pin Refidynnousn

AuaNATWB IR 2.5



Write to Latch

Latch

10

MCE-51  Internal Bus

Read Latch !

T

Port

Internal

Pull-up

Veo

Read
Pin

Port Pin

5141 2.5 nssiowe e ssuutame luens MCS-51

2.1.4 lnssaianuanarag

wiuaMNEdmiy MCS-51 axfl 2 5fiede mihasnnandfullsuny ROM)  fiv

mianud T findays lummlasanana (RAM)

whsemu i sunTimeudwLas MCS-51 ynwasamsadamnsanadlysunsunisusnidann

fidm 64 k byles LoviumbhuanudWayamenantfinnfign 64 k bytes  dwmumizunnind
2 & A9 w aa 3 ¢ A Adfe v A £ 5y

RAM meily avtsznavdednd ol Tismatuned, fudilfomseiude uadiiaaaifaridu

A mandoulaazaninmennieeudwes 8031 1easui 2.6 Toulustaruandedanleas

woaTN

FFFFH

FFI1 ‘ ]
| i 0000IL
|

C0H

. ]
v Wasgan olu

Cude

Meamory

M- PSEN

MCS-51

AUasIEw 8051, 8062 Auh

FFFFH

0000H

Data

Memory

&l

WH

vinuaTaEdayaniuan

gﬂﬁ 2.6 MSarnEa NG U suNTRYs MCS-51
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Tu 8031 aiwunaeam e lusausdunus 00H 9 FFH Wayeu 1108 9viisn e
Tusunanmpnanls shumis 51mwﬁ'aajﬁmnwmmamﬁﬂﬂmmwm PSEN Atk uznanil
8031 ssnsnevnaasddeyaneuanld 64 k bytes loumsfedatiuviauanadii n RD
wae WR asuaafin dwsuwheenndiioysmebaiuazilsoantddiad

1 geRaeand 4 90 udazgRFun i aaaoTuLedfishumis ocH s 17H lnoudszge

UgenauaatFaaad RO D9 R7
\ . A VoA W v oa My . | A

2. WmEJ@’JWN’%“l“ﬂmMTDL‘UWD\‘J‘HBN‘]ﬁ?S@UU(ﬂ@ dhumily 20H D9 2FH

3. wdamanad Mo lenus 30H B9 7FH

4. SRapaTHar SRy shuns 80H 9 TFH

Landamsdavnisarsddaysny luanaldfoq? 27 anuamfsazduiinsadius
1 a 2 % = i dl o | [ A o [

whzenusimeluarsslfanauy fomsiglofidumidaaslud (8ournaaashumiasusan)
yiamasa lUfd musase (5 ounnoaadiumidnule lnodurisasmiiaannn st

wsdaldasmeumidiDafusia
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Byte Byte
Address ~ Bit Address Address _ Bit Address
FF
Ceneral Fo [F7 |F6| F5l :-'4[ F3|F2|F1|F0| 4
Purpose
RAM ‘ i -
| E0 (E7 E6) E5 EA E:l!EZ E1 E0! agc
30
7 g | !
;2 |7F7E 7D 7C|7B |7A | 78|78 po [D7 | Dé| D5 D4[ D3 D2f - DO | o0
2E |77 78 | 7574 |73 |72 | 71|70 o
2D | 6F 6E 6D 6C 6B BA |69 | 68 -— e
2C |67 66 | 65 |64 |63 |62 | 16D Bg | | C[BO|BBIBAIBOBE| g
2B | 5F SE|5D |5C|5B 5_.v_¢__ir§9_ 58
2A |57 56 | 55|54 |53|52 .51 50 R N B SR
SIS SN S S A BO |B7 |BA| BS B4| B1 B2|{B1 BO| p3
Bit-address 27 |4F 4E 14D | 4C 4B J4A - 49,48 L .
Location ™ 28 |47 46 {4544 1 43142 ; 41 :40 |
27 |3F 3E[3D|3C 3B 3A 3938 AB (AF | - | - A# AB AA| AD A8 IE
26 |37 36 (35 |4 33132 31} 30 : :
25 ' 2F 2E|2D|2C 2B12A 29 128 *
T AT o - !
24 (212625 |20 2322 2120, AD ' a7 Ag| AS| A4l A3 A2 AlAD| P2
: S S | S
23 | IF 1E|1D 1;1351;\,19 18 3
17 16 15 |14 13 (12 11|10 ! ]
2 st e - 09 Not Bit Address SBUF
, 21 {OF OE 4D 0C UB; 0A 09 | 08 1 ' |
X o T 98 | oF [9E (9D |9C|9B 9A |99 {98 | SCON
.20 L07 06|05 |04 0302 01!00 gt el il el
1F
BANK 3 r }
90 | 9798 | 95|94 8392 91’90 B
18 L
gl T T ) 8D Not Bit Address | Hy
: 8C Not Bit Address THD
BANK 2 )] Not Bit Address TL1
A Not Bit Addrese TLG
10 et ot
Lov e o mim om ee e e e e 89 Not Bit Address TMOD
GF S
88 sﬂazlanlac—[aa BAIEQ 88| TCON
BANK 1 87 Not Bit Address PCON
08 R
R 83 Not Bit Addrass DPH
07 = — I - N P
Defautt Register 62|  NotBitAddress 1 prL
Bank far RO-R7 81 Not Bit Address sL
a0 w0 | ¥ EBJ B | 84J 83! 82’81_ o
RAM Special Function Registers

i o ' | o 4 a
Eﬂ‘ﬁ 2.7 "mLLWHJ‘DB\W%T}Uﬂ'ﬂ?al'm‘ﬂﬂLLUUiU@ILLﬁ&LLU‘UUW
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2.1.4.1 wiawarnd [Hausialy

gl 27 aufwithe 8031 axlimbsemid RAM @il lusou s ok
Sousidumis 30H 9 7FH SLmbmeiana T Ui Direct Addressing Mode #3a
Indirect Addressing Mode (menwdueaznarludasedde Wiathadu Sdnsmasudayad
ayfludhumis sFH anfuldiawad A sensnduudddldidu

MOV  AJBFH

mathedayauunidiumsiodayaandumisiiulasase Fhumis 5FH) Sonfimss
FUMUNUY Direct Addressing Mode wananiiéaansandoyalesd53amad RO win R1 ms

L%

deinuuale Sunimadseumisuuy Indirect Addressing Mode 6atiaidv

MOV RO #bFH
MOV A @RO

&l [ ! = . \llfl’ M LA A 1A o |
ﬂW'ﬁL‘UEJ%I‘lJ?Lm?N@W%UH WeEANN LA BFH 1 RO 1nUua14e TRE OB LA

5FH aful3sdamad A fluduwids sTH £ 80 ad o 80 axgnifiulu A

60H
R e 5EH 80
5FH
A 1
TAEADT A 80

::Il t ] J 2/
gﬂ‘ﬂ 2.8 ILEaUG19 9 sl,u,m'imwua;éa
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2.14.2 Bit-addressable RAM

Ty MCs-51 asiimhaemudiiansnmddoyslussiufinlsusisumi 200 fv 2FH
s 16 0l Tawsanan SET, CLEAR, AND, OR waafinle drwmded lomldmuedidnim,
128 91 (8 T x16 Tudh) fréeamuaengmieh 67H ansnsndundds SETB  67H

angUfl 2.7 awdwiied evH axaaﬂwﬁumﬂﬂuﬁﬁ 2CH

2.1.4.3 Register Banks

mhuenas fasams il SugeSTaand fFama 32 shuwddlaoasd 4 19 weRead
F3aens 8 fide Ro T R7 lnumeusnazae/lushueds 001 - 07H Swnnazavenains iy 0sH
S iaeed A audoulisunsy MOV ARS

mTenee s [FILY Register Addressing 4 e dragiivng 1 luduas
Fousndads MOV A0SH wafilFasmdeuiusinmdomuuithusaiusiedmds  axfonm
2 lud Frevinidllsumssemnduuuwsn lamsfiedai Register Bank s iEansndan
Bark lowesiinlilondendayaluit Program Status Word Ssatfludmradidanaiileiiams
e Erltsunaali Bank 3 weed  auhudoreeritamed A lfisumis 180 Igonedl Ao
MOV ROA

flsfimaiden Bank aumsfindeiu3daiead Bank winidse
2.1.5 e nIwuan (External Memory)

MCS-51 sunmminemiea s ayamuuants’ 64 k bytes uacdembanndillsuns
miesantd 64 k bytes MCS-51 azliwasa 0 lumssdhunmidanbiuengd 8 daanuaclinaia o
Tuwefodons (DATA] #e Tawldn ALE ariflu Tatch fasanain 0 uselineda 2 unie
Fuvida 8 et (Iannd el 16 i Zedaeld 64 k bytes)

dlosnnmada 0 aldrn 2 whilunsfedaruminemnd w@lfif Multiplex 7ewhs
Address U Data Rarnoaingy Sdasmafiesefumisamadfifuloys 8 n ueudul

o

B4 k bytes asdaddaudyn e 24 ¥ fo Wue Address 16 14 uazndoys 8 16U 31
2.9 (n) WAETARE Multiplex falin A0 - A7 Sundoyadin fa Do - D7 aslfeudiy g
16w amd 29 (1) awduihdlademafiasatmbeamadnasdedyin Address
AQ - A15 annsnriaw 16 W@ ustasEsnT A0 - A7 axgniliewdii Do - D7 wmadiesiaiy

. . ] -1
WALATHE I EUENIAd MCS-51 2% 309
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Memory Cycle »

AD - AIS >< Address ><
Do - D7 >< Data ><
{n} Nonmultiplexed (24pins)
}47 Memory Cycla—b{
AB - A15 X Adress ><
ADO - AD7
>< Address >< Data ><

(%} Multiplexed {16pins}

U 2.9 wnlnenngadygnd Fandoye

2.1.5.1 nMsdarefumisuadsd lusunsumumen

Tumsamdagsairmiaianudunsameuan MCS-E1 avaamanmisa mmbpamad)
pan o f‘?}qﬁwﬁum\mlﬁuaﬂu o¢ Tondeeantumenedn 0 usswata 2 enifnmeiesnasds
91 ALE fiuasdn 0" tio Latch 91 Address 18¢ 8 faeh fa wa'a 0 mnﬁu%ﬁaﬁmmwmmm
psEn Whdusedn "0 Redwdayaiarls Opcode viliman Data Bus & wada o loasunm,

narsskdayaarmhsa s Imesanuans Ui 210
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g One Machine Cycle N

____!»91_'cﬂ P2lP1 5 P?JPt?’a E’?|P1 S|4 F'2|P1 5 P2|P1 i P2’P1 ‘ PzJ
osc . L) (I I S D I Y R [

ALE

PSEN

Port 2 >< PCHiProgram Counter High Byte ><
Port 0
- PCL Opcode Byte2

st 2.10 wadinamsswlayaanmhuenaallsunsimanan

aMNpEET IS MCS-51 Bunh State laausiay State awlddyn meminisns
Aun hamrasdeshs o aglilnamn Stae Bunh usiuleda aingthedivitle s2 MCS-51
QeaeRF T IR NS SUATN (71 PC) aansnnewass 0 uatwose 2 adenin ALE
w0 Wio Laten gunaslmesanisensnumisludienls (mrmade o woldweda o dunn
tayaroll omdaa PSEN aufu 0 s Opcode Wivanas 0

fmsumasiovisandify MCS-51 wamsldepi 2.11 Tasen B4 avtadiu 0 i
van MCS-51 Miammimemudilusunssunauan dm¥ums Multiplex  ayiwauUnaay 8 6
wat 74373 uesiumis 8 Dasianty e MCS61 deehsumianasasanly naidomasdin
ALE Wifls 0" Fearlioniisary 74373 Wl Laten {oyad i PSEN avdiariua Output

Enable (0F) saswherrinddisgd 2 11



L ~ P - o R ar
P L e e TR P P N PR
Elbiivnisnwns chEew o h-uvuy»w.rwn-.u.na&w]—l\]

%
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Port 0 > DO - DY
%
8051
EPROM
TAHC373
EA
D a AQ - A7
ALE G
Port 2
AB - A5
PSEN o OE

gﬂﬁ 2.11 MIdia MCS-51 fumihnamuslsunsamauan

2.1.5.2 msfadafiumbtanuddayaniuuen

e ayamauan MCS-51 ssnsnamuandould lumsfesdafumbpans
ayamuuan MCS-51 9z84m Address oonlUmmaie 0 wazwade 2 Tniuazen ALE iold
Laich Address 8 D99h Tnmsswdestoyaiuarlin kD wie P37 wavan WR wia P36
LI

Ipazunsunamsuasduutayatiumhuaadoyamemanusng fdop i 2.12

66687
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State 4 |, State 5 , State 6, State1  State 2 Stated Stated  State 5

p1| P2 P1|P2 P‘I|P2 P1‘P2 P1‘P2 P1’P2 P1 |p2 P1|P2

~ JUUUIITU ety b

—————

ALE :

al

PCL Qut If
Program Memory
is External

Data Sampled
Po :
| DBPLorRI Float Float |
out ‘ J I i \4

DPH or P2 SFE Out

P2:

PCH or
P2 §FR

PCH or

P2 SFR

State4 , State 5 , State 6, State 1, State2, Stated  State 4 | State 5

P1|P2 P1| P2 P1iP2 P1tP2 P11P2 Pi‘PZ P1 P2 | P1 P2

~ JULTLCUU U U U EL

.
E—

ALE :

PCL Qut if
Program Memory
is External
Pa
DPL or RI PCL |
Qut \ out
P2
PCH o PCH ar
P2 5FR DPH ar P2 SFR Qut P2 SFR

suit 2,12 lomzunsammad uandeudoysiumisansdimesan

farnsumimanshanadmenani Gt 64 k bytes S3aeoiR Afiuadumisang
witesdmsueray [433saas 16 9@ da DPTR wenminiidslfiiamat s 9o W6 2 #e

RO way R1 msfadefumhoamnud meusnayldids MOVX
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Fwnn MCS-51 sieide MOVK A | @DPTR dwanuewiiliausaindusish DPTR
%agmﬁﬂu‘%ﬁﬁma% A learunannaaniiudionllay  Machine Cycle  wsnasilumssuen
Opcode *ﬂaa‘[ﬂ‘mniﬂﬁﬁ’hﬁwﬁwé&& MOVX A . @DPTR dslumsawenanh/aunssarls Opoode
dhsnuasiieamniu MCS-61 az'}f’hﬁma‘m*ﬁ'a;&amn@mwmﬁ DPTR %at) 14 Machine Cycle
sialuflasine DPTR dseanifiush Address 1o DPH assolivawate 2 wae DPL asslume
Wod 0 1M ALE auf "0 Win Latch fays Address 8 Jnsi wadoinn ED audu 0

amhdoyaaznnatadnme Data Bus Aawaia 0 Ipasunasnmmainamasn gl 2.13

———— Dne Machine Cycle o1t One Machine Cycle ——————J»

51 52 53 54 58 56 §1 82 53 54 55 58

ALE

PSEN

&l

Port 2 >< PCH >< DPH {Pata Polnter High Byte) 4><
Port 0

; " \ da X . o u
gﬂﬁ 2.13 SN 9 ineunemanas MOVX

dwSumadeasiavianenadwayatu MCS-51 ool 8051 YU NG LER
Iddia3ufl 214 Bandummdensa RAM 199 1 k byte Fyar e Address W9 10 i G
A8 La¥ AQ awwa P20 war P21 gl £4 aseanuanan v Wanant e mliswnesmn

ROM melbuuaza Psen avlawaelaldisin ROM uamaléidiop
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Port 0 |/ > Do - D7
8051
RAM
74HC373
_ {1k byte)
EA O— ] —-—J\
D a { A0 - A7
ALE G
P2.0 A8
P2.1 A9
RD O O OE
WR D aq W
PSEN O————NC — €5

3Uf 2.14 nsawdana i lusunsi MCS 51
fadann wnedi MCS-51 Gasarumiaanyad s viambhunnaddayamauanas
1410 Address wilauf usagshafuassd thiadamimhoanadillsunamen PSEN azwaniin

favaiumnsenuddaysn WR |, RD asuaainuse MCS-51 efipsofiuminansd i

Fauids MOVC war@edafiumbueniudilayamsiid MOVX

2.2 sieUtannined (Stepping Motor)

221 mahaurassauilweaed

At isawaiorsuansenuomedh 9 U lasdatlavs e b Tisusi S
oo sidumauamye Gausndmnuaweia 1 1 Sasmasufuasmsaanaie
ozl s Tomeeisnntmunduslaaimmieiaan athasdea Taums

[ o 5 G v oo W e ] t 13
ﬁl’ﬁﬂaNWﬂL@a‘iLﬂuﬂ’ﬂm'ﬁH@LLﬁEﬁ]ﬂLﬂUW’JLﬁ‘HLWmHH‘I’J
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aanawailaumllfidwmwashudminyiedwusm ldoseutudmausnnunfauf
Ugesi1tw 100-400 ael (Step)  diasay malidwauaadlinn 9 Al Assondrmdnisihi
1 s o s A o .G _d £ o : o v
sawos (Setor)  uvhIdlaumsfdnaugresiiuslviniliwosimnaedsesauimuea e
ainmIgaawwisiminuuasse fuaswmiilnmed St HdFusdnin 3 fuuaemad
uat 8 adusdmadnuulagad Rown) awddenoimaiiasinamd 24 swdeasovviavplihiuegs
15 asengasay
8 & oo i o % [0 4 o a c i
m3 sasidnoaneulnsamanui i widhdanatsunammadiuudiaiuguar
sunmmunumieRasinnanllfdwdentunsaiguinasitieesh (0C sevo) wims
¥ aa T v A A v a . o
aauenadises iduiufadimsilaundu nwdoninnamllfndwndmuseuniass s
o v A i ~ £ A [ o
niuywisasns ufidededoyatialilarunammyurasuame’, Afalumavinu ey
A, ylummedout, dumisaamat Yo fasgnaiuausotoyafidsna gy
L
£
2.2.2 AflounsmiaLtlinaines
= £ 4 LS a A
awlasamaiuamiug e 3 9 da
2.2.2.1, Maadaddnuand (Variable Reluctance: VR)
rinsedaianumdiilanafusadnrafuuudafiys (Multi-tooth) YhanwAngewaay
2| -1 | A = =y 3
rowldiiuaweiniai leommasaulddhunnde Mimvspwmamamewad ussfunanainas
riatilneefaclinngmanimasinn (Magnetism) i mynldnaoalaslsifiods
2,2.2.2. \WDIHWUUALHNIER (Permanent Magnet: PM)
A & 4 G A i 3 o e s 1 ] ¢
wiamadnsmdunaileniehaodlnnafuuudon lifdusindnuasumline faudu
] [=1 3 v € [T g . 1 g 1
uUULiwEne 3T mreueah idlnetoudadnazduiivaaiauuamand ww Sulluasm Teowa’

w4 W avfiusiminey 4 91 Aelaaudiustuonainiu Sulwminonmlaestagnitige
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A

o - ¢ A Y ¥ | T G ¢ o
NV A N uAESDS Lmaﬂaunm.l,ﬁiw%mqwmmkmai%aQmw Ausmanunaan ot
U ] 1 9 -9 1 g : F =Y l;";d — I;‘;
Aaurar i daunsmualnihdndaly vldAaduusdamiatn st maieiailitad ugas
'y o [l < é’ c!' =4 F=} ar = c(
1290MNONFEIIaI NI waraTNEINIdanSeud suiuTiadu
2.2.2.3, wuulevied (Hybrid)
a = =Y ‘n v H ° ] ‘:‘
1o laUseddurfiefiton Fomtiunniige Toenavnzinanld sue mamnhqﬂnmﬂﬂu
o . € - a €4 v A v M € A
minsnaninges 1ialauiedilaseadumelutzadannmemmalasaiiees asmaindia
o P & X |1 a [ (3 [ v [ A a 1%
rEafiaadnueud uaclassaedlsmasanaiamesnnsmdunniSanm senaudhdn i ol
= § a da - , a P o vad A A N [ P W A
Hunamataiianiinaedeanuaegs, SusaDndsuasnanldatele nuasfuamyinem e a ez

FUsinTan L%m‘WHHEjd
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upFIURIEaLnDT Filuvessamned

I
oy
i
|

T __r\/k Tsdagesdmand
A Lm0 AT RATNALA

—
- ,\,, SO
‘\
. WY
WHAHANTN9T

(=S

|

S

e |
i

Auzestmned
51l 2.15 lesssumea wassarUasafuuulenied (Hybrid)

2.2.3 matunngiiaassinltisnninedaaemavunod

msRus aavtano s umaloimes ot 2 7t fp wuniulwans (Bipolar)  wazwyu
yilward (Unipolar) G‘T\'JLLHGNELHEUﬁ 216

amteme ol S mmienaie 1 T T T T TR T T ox e TE O
Lﬁm%uuuamma'%Qnﬁmm{[mﬂﬁﬂmwaamxLLﬂ‘lWﬂWLLa:mm‘mﬁﬂﬁﬁ@%1 uslwdn lufiamaasatiy
1% Togmnduierans raoanseus i damarmsfiermsms nauaznsndufiememsnanas

nazua Wi Fldlaems aeasaingandudi luvh

okiekile
SAARS 1

Wwey 4 6w 2 e WUY 5§10 4 VW WU 6§18 4 LWl
(n) saytowurylward (1) wuugRlwarivisuyy 5 fuues 6 e
ol 4 \Wa

gufi 2.16 MuLAEIRULAAIED IR EIaL IS



23

9 o o 3 o 1 :: | ‘ | o 8 w
dwiugflwmiacimeiuensin 2 1a vuldariulminuasaame’ dusscenacy i
Aeduaiwindemeasaiuia - nansutusimdnddeslisildleonssivmsualyiham
wemnteniiuyyini losunfanaerisaasasinindasdofadoigadsdiosn ey v
a € e W 1 PR EoMv 1« A 3 @ v
fennuames weshumisliihoasemafunugiliandildnhelialulnard  woedudaams
a6 & o ar L a | @ <
Wesdindssma wnnllauaglardalvih iiunnaeouamaludemefidaamsidmmlamd
Wi 217 wsesresnellihddinmwiame b idudaint s esawaAlnmiy
:'/' =3 [ = £ o A () o W
vamana 2wy sgdiuldd gl idwmsfiooe sifensdudamasy
athelsfonamsivanaasuugiilvanifidgadonnseinisfunilegi fifausdatay
: £ A el 4 A A [T T P v &
nhululasmsgasiifseimilnosmameignnssdulivheyininlussasamils
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AuHYINAA A Wi LCD Tusa
FAOOH ST RLE
— <> DATA
FAOTH f ATLRGE
FAO2H Aeutoya A, RAW
FAO3H RGN A RS
o
Wa¥n FA0O E

s1# 2.28 Fraehamsaanuuuweiadassaio LCD lugg

2.4.2 niygmvsneadilugs

Medl 2,8 MBI TR g

PIN SYSBOL LEVEL FUNCTION
1 Vs QVGND
2 Ve +5V Power Supply
3 Vee +V For Liquid Crystal Drive
4 RS H/L Regis:er Select
H: Data Input L: Instruction Input
5 R/W H/L H: data Read L: Data Write
6 E H Enable Signal {L->H]
7 DBO H/, Datz Bus Bit 0
8 DBl H/L Data Bus Bit 1
9 DB2 H/L Cata Bus Bit 2
10 DB3 H/L Data Bus Bit 3
11 DB4 H/L Data Bus Bit 4
12 DBo H/L Data Bus Bit b
13 B8 H/L Data Bus Bit 8
14 DB7 H/L Data Bus Bit 7
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U
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dwdumhoaimelu LD Lugaingaesilafin DDRAM (Display Data RAM) usy
CGRAM (Character Generator RAM) Lo} DDRAM Wwmirusnadimalugh 1D uga fwn
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2.5 1owlaniaed (encoder)

gUnIniloundy (Feedback  Device) W‘%aﬁﬁﬁm‘%ﬂnmmﬁurlummqqmmwn‘:‘m'h
‘awlnawnd (encodert” Heldhiduasdlssnaiiddindnmiisutuedanzedhnomas
saeuLfisefouliuunedsinfeuuuunlnasgy Gouuaedhlimansomugnld mnssoy
UnFanieslaaieat)

auleainadasimiiiadiauiugnaams lasastmhismaioanads specd
Rensmsvautaanains (Direction of Rotation ) Laeduwsiweaaslsiaad ( shaft position)
wETenunandullfinaulniamas Lﬁamuqﬂﬁmw‘ﬁama%ﬁwé’ﬂmammﬁwmqm%’mﬂﬁ'au
wastufamada-sansoud it Tiduidiuduninadsnes

amunumassaslacimaftnimhinmaiannmdt (speed)  wawshumu(position)
vosuawnd Sonigunscieladtonduntomsunmumuasmn? s speed sensor vialifFund

&

i o A 8 [ = 1 -1
shaft Position Sensor (@asinfiusden ustuuradhy laudssnausemiasha o il

analoge Geber !

Tachomaschinen ! Resolvet ‘ Inkremental-Geber‘ {AbsolutwenGeber

———y

A, A8, E,C,q Gray Code

‘ Dual Code ;

o ¢ o
E'ih"l 2.30 ﬂTﬁLLHﬂﬂ'ﬁSLﬂ‘r’l‘HadLB'HI@@LC"]Q? (N ILHD TN

25.1 §nrmzmsansasanlaoiaad

Nn3UR 230 wulaawed (Geber-Encoder) mamanutntlssmaavdnmsld 2 ngu fe

25.1.1 ghafivhamlauadevdnnawiionit viasendt wowzaen wulnaend (Analcg
Geber = Analog  Encoder)  9¢1/52nausn LA LA IRIUALTIAD S (TachoMaschinen =

TachoGenerator) W&E Vanes {Resolver)
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|

2.5.2.2 giadraulauadundnnsiines (digital Ceber=digital Encoder} 91387179
aawfanavTauuuidnaassuonuuuy incremental encoder WA absolute cncoder #4usay
TAASMAN MY AT

1. malalawiuaiainad (TachoGenerator)
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fafuneluBanfouifiendn "Rotary Transformer fadasmaafonsdousasiwihunmapiiie:

Tap for
sine signai ——— Power supply

A
: Rotary transformer

Tap for
cosine signal

g‘dﬁ 2.31 ¢9¢1e Resolver %30 Brushless Resolver

lanehmadlranefasidneacadofuindouasinihay 2 ga lasgausn (@11dla)
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(one primary and two secondary windings) 'mﬁl,mﬁmwm%mmnﬁu 90 23FN BLITUNTIVAFIN

sine WLaY cosine

Maximum influence :

On the SINE winding REFERRENCGE :

Minimum influence ‘ SINE SINE !
1 ; COSINE !

On the COSINE winding CAL s :
'\.; LTINS TN T T * II

- o |

| I

COSINE __/\"I ROTOR 0 degree |

; shift |

-<“ |

§>

. /"
REFERRENCE COSINE

Equal influence on . SINE i SINE

both winding . ,:

‘\“ -I'
COSINE < 45 degrees
& shift
o

Less of an influence

On the SINE winding COSINE

More of an influence s SINE REFERRENCE
On the COSINE winding =
o g . SINE
COSINE <
(.' 67.5 degrees
o 4 2 shift

i o o 1 L] ] L . 1 i _ g 1
E'ﬂﬁ 2.32 ﬂ’lTNﬁNWH%?%Wﬂ’NWLLWVNLWEHH‘LILL'N@%@]TU@@'ﬁLﬂ@’UHUWﬂ@a?@LL@ﬁz‘QCﬂ

A
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|13|12 I111 l l I I | | | ] | I l 14 bit digital conversion

16 384 counts per revolution

I I |

* .f Angle within quadrant

from O to 90 degrees

(T [T LT L[ T[] oo conerson

4096 counts per revolution

A Angie within guadrant

from O to 90 degreas

90°

1:00

Quadrant Select . 180° Q° I1:01
Twao most significant bits Wi: 10
\\\_,/// v 11

270°

U 2.33 mulasdynuidaaaras RDC

252 MaMemaasIaainlwaulaniass
i a a  §1 & [ 1
Fosududladiadain Wit greoulnaiasiniagamaiilodn asulnaratasde
Sy ediadeenaigadlifessmaemeireinie antiufifiomawienh wafiausaeton
C‘I © z dl d‘ o ] )
witniuwinaiefivagilages
A a - Y N L | b A A o § v a
saedutanhilesy i duumase dienseusliivaeamlguniqaisaniliiie

o

sutaiminuaumionidallSweaaienAugf sine uat cosine

L

Fynnuin sainmawiienyaaaiamfanil sine way cosine WyNFIWETW 90 96

FIHA T VAR INTIIVIHNG L v pgaadnniuig artnnafasiiame Wwhiiu

I@uﬁuaq’ﬁmmaaﬁmmsimﬁnmnkma%ﬂﬂﬁ@ﬁmmmm sine W@y cosine 61931 2.32

aune U.=U, sinex

5 .
LTS U, =U, sinw-cosy

U,=U sinot-siny
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b H i ) Aiw o ~L o
PNUUATYIWSERY (sine  signal  UAE cos  signal) mﬂ%'gnﬂaunau Ue g
W aa ¢ A | )
peulnsaiaad warpnulandudyg ndinaslasgunaatiiundy resolverto-digital
: ] u L ( | | w &
converter  (RDC daifiu 1c  wiedmily)  defldwavarlugar 10004000 Wad dams

P 4 y
waga 1 38U leeduagifuamnuasBunted RDC §iegu 233
frothadu RDC 14 {a fagansntnudasdudyyimiinoslfenuandoaniy

16,384 Wad/sou Toedait 12 wag 13 asnmauduwbhay umaueswile dulaf 0 B 12 9

wihfn sl elsnes wenauawii o

M99 2.9 e astuadlustuLAIRnaNaan 360 D9

Number of bit Angle in radians Angle in degrees

L 3.1415 180

2 1.5707 90

4 0.3927 225

[+ 0.0981 5.625

8 (0.02454 1.4063

10 0.00614 0.3516

12 0.001534 0.08789

16 0.000096 0.00549

2.5.3 Incremeantal encoder

incremental encoder ylauIFuRENMIAENAAER  UsARagnEunmuninns

'
ar

L

T Opical encoder wienwnsdifinzgnident  digital encoder Zafdnwauesiagl 2 34(a)
Tassstheastssnoudmeininfious, frituadagnéunmadasurnrmnassifnmigansly
TOU 7 WA (ﬁwmug%%uagjﬁummamﬁmwaa incremental encoder) dagwiimnuandaiza
Fun dad A B usy Z

ﬁmrywmﬁaﬁ‘ﬁ“ﬁmmaﬂmma%mﬁmﬁ%ﬁixnauﬁqa 3 unTe (tracks) Aa A B uay 7

lagll 2.34{b)
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POSITION TRANSDUCERS

LED
it 5iit of Fixad board with slits
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S A B
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[ / &L[}r‘ Light-sensing
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L 1 Gk davice
j

Slit of phase Z

Rotary disc
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1 2 [ v B X
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gt Z viawadheds awfstuiiadlumamm 1 say TGN SORGRI SR IREER
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ncremental encoder taevi aglsfualfusvunirashfifnsaeudumis Wasnnlsl
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2.5.4 Absolute encoder
- =% A ﬂ;. w @ = € £
Absolute encoder Lﬂummaa LEHIQ@]L@]E]% 5nﬂummmmﬂwanmiaawmaa aaEnNy

incremental encoder lotlsEnaufeshrivdiaua favuss warwdhwedana 2.35

Fixed board

with slits

Light-sensing

device

LRLAR

fixed

SENSOrs

bit 3 (MSB) [
bt 2 D
bt [
pit 0 (Lsey O

&

0 360

degrees

Direction of posilive track

degrees motian

bit 3

i
Fé(

bit 2

bit 1

bit 0

g' 2 [ =) - A A v
517 2.35 TnssasuEndarfirsgon dnwmeiu GrayScales

FY I A A A w
Absolute encoder SlARETWLELAaTAe Teidnumedu Gray Scales anuasdum
] ' 3 o ] F=1 13 o 1 1
FIUVUIVES Absolute encoder LVUWNUAMUIUUG Absolute  encoder %sl,ﬁ’uaaﬂammaﬂawﬁn
al ° Mo - 3 A P =1 A v om
AL HALALEATDTIENUUANG 1MW LAY Nn a;mﬂ‘slmaimgmﬂaam\lﬂ T il Fasgednade
nyd Wsuviatlaeias udatlinudaanmuindangmamnssa unsduandauuasuau
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1 dAIURNLALLTENIaME (Processing and Control Unit)
2. dwmmadiegatug o (User Interface Unit)
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Tumathaseaeiacmugaihembmommeiuuiemn e lulfidudosldunuguuas
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3.1.2.1 duLFARINA (Display)
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CEnter = W Wiedasihoueaila il sdenls
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1N4001/L - 1N4007/L

1.0A RECTIFIER

SPRCE MGDEL & TH400T THA0G2 TRANGS 14004 AHSOG0E TNLGOBA TH 0T

Features

Diffussd Junction
High Gurrert Capakility and Lew Forward Vollags Drap

s 5urge Qvedicad Rating 1o 30A Peak — A __.’.ﬁ B~ Iy
»  Low Roveras Leakage Cument _L
¢ Lond Fres Finlah, RoHS Compllant {Hata 4) I e
| e— —— 1
- T
Mechanical Data T o
o Cass DO-41 AA40S o
*  Cass Material: Molded Plastic, UL Sammabitity
Classification Rating 04V-0 Dim D041 Plastic A-405
*  Moisture Sensitivity: Lewel 1 par J.STD-G200C Min Max Min Meax
»  Terminals: Finlsh - Bright Tin. Plated Laady Saldembie per A 25,40 — 5.40 —
'F"‘;'I"STD(‘:M@W;“’%&OG B | 406 | 521 | 410 | 520
. .
) o :’ :;';1:1 xy ¢ | o7r [oees| 053 | 0e4
L] cuning :
s Ordaring Information; Sew Lasl Poge D 200 272 200 | 270
«  Maming: Type Number All Dimensions n mm
s Weight DO-41 0.30 grams {approxim ate) *L" Suffix Dosignatos A-405 Package
A-405 0.20 grams (approxmate; Mo Suflix Besignates DO-41 Package
Maximum Ratings and Electrical Characteristics @ Ta = 25°C uniess atherwise specifiad
Singte phase, half wawve, B0H2. resistive or inductive load.
For capacifive lozd, derate cument by 200,
N N -
Chamcterlatic Symbol | sog'in | a0 | a0 | sooun. | oo | oo | sontn. | Yt
P=ak Rapstitive Reverse Voltage LT
Working Peak Revarse Voltage Viaww 50 100 200 400 600 a00 1000 v
DC Blocking Voltage Vh
RAMS Rovorso Veoltngo Varus | 35 70 140 280 420 560 700
Avarage Rectified Outpin Current o 10
{Mota 1) @ Ta=75C .
Non-Hepetitive Peak Forward Surge Current 8.3ma
gingte half sina-wave supermposad on ratoed |oad 1) an A
[JEDEC Muthad)
Forward Volags @ le= 108 Vou 1.0 v
Padk Feverse Curient @ Ta= 265°Q Iepa 50 A
at Rated OC Blocking Voitage @ Ta = 100°C 50 B
Typical Junction Capacitancs (Nate 2) G 15 8 BF
Typical Thernal Aesistance Jupction & Amdien Reaus 100 Ky
Maximum DC Blocking Vaitage Tempayaduing Ta +150 G
Operating and Storage Tempatature Range (Noig 3) T), Teta £E5 10 +175 G

Notes:

1
2. Measured a 1. MHz and epplied reverse vokage of 4.0V DC,
3 JEDEC Value.

Leads meintained at amblent tsmparatire at A digtence of ©,.5mm fram the cage.

4. RAoHS revision 13.2.000G. Glasa and High Temperaturs Sokier Exemptions Appliad, sea ELf Dir ctive Armax Notas 5 and 7.

0528002 Rev. 6 - 2

www diodes.com

1of3

1M4001/L-1N40D74
©) Diadles incorporatad
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» SEMICONDUCTOR

FUBW AR INTH ENAITINAL ELBU U NLS L',

TECHNICAL DATA

7805

LINEAR INTEGRATED CIRCUIT

3-TERMINAL POSITIVE VOLTAGE
REGULATOR

FEATURES

*Chput curretd n Hxcess Of LA
*Higd oulput vollage of 3V avaisble
*Thermml vverbad studdown prodsction
#Short oiront cwerornt tiiting

*Oudul tramitor SOA prolection

ABSOLUTE MAXIMUM RATINGS
{Operaing temperature range applies ks utherwise specified)

Puciuage:

10-220

Chsracteristic Symbol | Rating { Unit

Tnpus voltage LA EL) v

Ouput Carrent j L LS A PN ) ; s

Porwer Diitinarion Py | mw RTYT

Opeming Junedon Tempemiure Range Toen  |-20-130] *C O . G o

Stonige Tenperalure Runge Tere  |-55~150[ °¢

ELECTRICAL CHARACTERISTICS at Tamb=25°C

V=10V, IS AL°CT 25°C, 0.3 3uF Cp=0. | uF, unkesa otharwise specified)(N o 1)

Characteriatic Symbol | Mis | Typ | Max | Unit Test Conditions

Output Volage Vo 4.8 5 52 YV |T-25°C

Ouprt Volage Yo 475 5.25 vV [8va V520V, 1g=5mA-1.0A
PD<215W

Fuad Reyubsnyn =1 Vo 1.3 100 my JT=25"C lo=5mA-1.3A

Load Regibtion 1V 015 | 56 | mv h25c1,-0254-0754A

Lite Regulation 1 Vg 5 100 | mv [7va vpaisvi=2sC

1o Rogutation 7 Vo 1.3 50 | mv lgvsv;siavT=escC

Quicsceur Curreny Igq 32 8 mA |I;-25°C

Quizacert. Currort Change ~1 1.3 mA RV & V) 25V

Quescont Cument Cluoge <l 0.5 wA [SmAalssl.0A

Ouput Noke Volkage Ve 10 WV |10Hz <13 100kHz

Tenperature coefficient of Vo, VYT -0.30 oV

Rippk Rejection BR o8 dB |8V EV;E 1BV ESR0HETF2SC

Treekk Outpur Currend Tpk 2.2 A T 35C

Short Circut Curvent Isc 200 mA V=35V, 1=25'C

Drponz Yoluge Vi 2.0 v |r=25C 1014

Notel: 'Jhe maximuen steady slate wablke octpud ¢orren & dependernt on npul vollage, beal sinking, kad kngh ol e
packego and copper paten of PCA. The dauta above roprosont pulio tost eonditions with juncrion tomporetures

specifiec al (e iniiin of lest




Philips Semiconductors

NPN general purpose transistors

Product specification

BC546; BC547

FEATURES

+ Low current {max. 100 mA)
+ Low voltage (max. 65 V).

APPLICATIONS

« General purpose switching and ampiification.

DESCRIPTION

WNPN transistor 1 a TO-92; SOTA4 plastic package.

PNP complements: BC556 and BCRGT,

PINNING
PIN DESCRIPTION
1 amitter
2 base
3 collector

_@23

==

Ll

Fig.1 Simplified outline (TC-92; SOT54)

3

=

1

and symbol,
LIMITING VALUES
In accordance with the Absciute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX, UNIT
Vego coflector-base voltage open envitter
BC546 - B0 v
BCE47 - &0 v
Yees collector-emitter yoltage open base
BCE46 - 65 v
BCH47 - 45 W
VeEra emitter-base voltage open collector
BCS46 - 6 v
BCs47 - 6 %
e collactor curent (DC} - 100 mA
lowe peak collector current - 200 mé
law peak base curent - 200 mA
=8 total power dissipation Tamt = 26 °C; note 1 - 500 miw
Tstg storage temperature —65 +150 =G
T, junction temperature - 150 “C
Tame operating ambient femperature 55 +150 *C
Note

| Transistor mounted on an FR& printed-circuit board.

1999 Apr 15
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Product specification

NPN general purpose transistors

BC546, BC547

THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rer .3 thermal resistance from junction to ambient ncte 1 0.25 K/
Note
1. Transistor mounted on an FR4 printed-circuit hoard,
CHARACTERISTICS
T, = 25 “C uniess otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX, | UNIT
lepa tollector cut-off current lg=0; V=230V - - 15 nA
le=0;Veg=30 V. T. = 160°C - - ] wA
lemn emitter cut-off current =0 Vegs =0V - - 100 nA,
hrg DC cutrent gain le = 10 pA; Vee =5V,
BCE464 see Figs 2, 3 and 4 - 90 -
BCH46B; BC547B - 150 |-
BCR4TC - 270 -
DC current gain [2=2mA Vep =5V,
BCS46A see Figs 2, Jand 4 110 [180 [220
BCH468:; BCh478 200 290 450
BCBATC 420 520 800
BCe47 Ho - 800
BC546 1o |- 450
Vegsa: collector-emitier saturation le=10mA; Iz = 0.5 mA - 90 250 my
vottage s = 100 mA; |p = 5 mA - 200 (600 |[mv
Vesem base-emitter saturation voltage | I = 10 mA; Iz = 0.5 mA; note 1 - 700 |- my
Iz = 100 m&,; lg =& mA; note 1 - 900 |- my
Vgs base-amitter vollage lc=2mA; Veg =5V, note 2 580 £60 700 v
e = 10 mA; Ve =5V - - T | mv
C. collector capacitance lg=ie =0 Veg =10V, {=1MHz |- 15 - pF
Ce emitter capacitance lo=i:=0. Vg =05 Vi f=1MHz |- il - pF
fr transition frequency I; = 10mA; Vg =6V 1= 100 MHz | 100 |- - MHz
F noise figure 1o =200 WA Ve =5 Y, - 2 10 dB
Rs =2 kit f= 1 kHz; B = 200 Hz
Notes

1. Wggex dacreases by about 1.7 mW/K with increasing temperature.
2. Ve decreases by about 2 mV/K with increasing termperature.

1999 Apr 15
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Philips Semiconductors

Product specification
NPN general purpose transistors BC546,; BCB47
280 NP2
heg
200
Yop=8Y
=]
141
N
100 N
\
50 \\
8
W ! ' 0 102 i (A 1?
BCS46A.
Fig.2 DC current gain; typical values.
00 il
hpz - VCE =5V
p— ““’“‘“‘m..\\
e i“\'\
200 9
\
N
N
100 \\
N
%—--z 1 ' 10 LE 103
£ (ma) 0
BL5466. BCSTE.
Fig.3 DC current gain; typical values.

1999 Apr 15 4
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Philips Semiconductors

Product spacification
NPN general purpose transistors BC546; BCS47
£02 I T
Veg=0V
e I i \‘—.\\
400 N
\
N
200 \
10t 1001 ) o I - imA d
BCS4TC.
Fig.4 DC current gamn; typical values,

1999 Apr 15 5



Philips Semiconductors Product specification
NPN general purpose transistors BC546, BC547
PACKAGE OUTLINE
Plastic single-ended leadad {through hole) package; 3 lzods SOT54
! == .
ha A v|_. L |
K
— :I ) o _F.—__*._..l
i TRl
e —] e
e R ek _1

----L]—-

0 5 6 mm
I T S T U Y VO W |

scale

DIMENSICNS {mm are the original dimensicns)

UNT| A | b | by [ o | D | a | B[ o | e[

D48 | CE& | 245 435 1) 4z 254 | rar 4.5 28

52
M s | odo | o8s | ca0 | 44 | 1e | ae | & ' 127

MHote
1 Terrnal dimens:cns wilkin 1% zone are urconwoised Io ataw for ficw of plastic and \emeal regeianties

REFERENCES

OUTLIME EUROPEAR

VERSION IEC JEDEC ElaJ PROJECTION I$5UE DATE
So7He 1062 5643 E-_’.}@ w0228

1933 Apr 15 6
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Description:

Thne EM1 and HED'S products ars iransmissive optical entoder modules. These madules are
vemgned i GHMCI rOIATY oF finear poiton when used togather with a codewtesf or iinaar
sirip. The EM1 and HEDS modules consiet of @ kered LED nource end a monoiithit. depsctor
IC eniclosad in & smalt polymer package. Thess modules tse phased army deteckar tachnoiogy
to provide supsnior performance and greatst lolterances over tradibonsl aperius mesk ype
encoders.

Both the EM and HEDS maduie pravide digital quadrsture outputs, The EM1 comes standard
with a third index channel autput on &l resolutions. The HEDS j» available with & third Index
chanswed utplt on some reaciudions.

The EM4 and HEDS transmisevs optical encoder module are powered lFom | single «SvDC
powet supply. Additional power supply viiiages for te EMt wall be available in the mesr fujure,
The EM1 singie.ended ouiputs ars capable of sinking or seurcing Sma gach,

The réaolution of the moduwids and encoder dieks or livear strips must match, Two mounting
holes are provided fo actedt 440 machine serews. Both the EM1 and HEDS have identical
meunting and pin-out configurations.

For open tollactor and higher vailage appllsations, add the PCY device (584 tha PCJ dats
sheef), ar far ©Narenbal cable driver autpute, add the PC4 davics (see the PGH dala sheeat)
Encodet digke, finew sirips, quedrahure decoder chips, countar chips, computer inlerface:
boards, mating connectars and cables aré also svailable.

DS Transmissive Optical Encoder Module

Features:

» Two channal Quadrature oulput with index pulse

» No signal adfustment

> TTL Qomipatiise

> Slnw +5Y supply

US Digital wamants is products sganst defecks in

Mvhharﬂmm!urmwm Sea compiete
wamanty for ditails,

EMY:

# Resolutions up to 2500 CPR (10,000 PPR}
» Intsmal 9,1 Uit ypass capactor

> -55°C [p 125°C operating lomperawre

HEDS:
» Reaolutions up w 2048 CPR (3192 PPR)
»-40*C to 100°C operating IBmparature

EM1 Mechanical Drawing:
LES wds

Derecror sclo LED
R P pp— A58 e * 085 5
Do H25 —e- —} ra 115 - slofisa 015 7
pe 80 e 5;5 ! _|
i Lo I ! )
| g
. |
w098 i H i
1 ' ‘ i
shieg o L=
F& 3 o
‘-(\gém © sloted 915 LI Square

HEDS Mechanical Drawing:
Gide

EM1 Linear Strip & Module Mechanical Alignment:

Inchax Track s z;w_sr:;
{ ~ Quadztwe Track right reading
oo 8 035 <800 CPY
&~ 2 810 £ 008 *= 500
1) 38 TaCertar of Tracks | .
ne trd
S vl
f ) . | - odule.
- ! i
g L I A% Mourling hoas a
Deteior Crip < o center of tratiy
HEDS Linear Strip & Module Mechanical Alignment:
1 e Erradigion
- a gide Texd
S gt readng,
< [ '
§ = e i 024
~ W 302 l m
j‘ ‘ ........ 1] o | '\‘_‘
51675 || oseaw
LQuadmweTm: |_..jd moduba
- Detector Chip

D: ital

SDig

11100 ne 34th circle » vancouy

nrpnratlun

phone; 360.260.2468 » sales: B0G.736.0194 « fax: 360.260,2469
email: sales@usdigital.com « website: www, usdigital.com

er, washington 98682 USA Page
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EM1 & H EDS Transmissive Optical Encoder Module

EM1 Disk & Moduls Mechanical Alignment;

Quadmture Track - .~ Quagmdumn
inclx Track - ™ Track
! . -+ Efwisior
1 016 Max " sige Tex
i reading.
a1 X
Cphical Radus
6§29
|
025
Dstecior Chip
Caledor
side of
Haauie

HEDS Disk & Module Mechanical Alignment:

Cuadranure Track ey Inctix Tracks

£i1 01E Max -
o Emulsion
e Tam
433 ngh eadng.
Opticsl Radus
1 - 025
820 .
i L I R
P AR " moduie
{;.sj Hit J | -
B | RN ~d
. { 1
Cetacior Chip -

Cemator Chip 7

11100 ne 34th circle » vancouver, washington 98682 USA hage

~n

D t phone: 360.260.2468 » sales: BOD.736.0194 » fax: 360,260,246¢
’ ’ a erail; sales@usdigital.com « website: www.usdigital.com

crporalfun
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EM1 & H EDS Transmissive Optical Encoder Module

Recommended Operating Conditions;
i

Temperature
EM? -5 25 €
HEDS -0 100 C
Supply Vollage 4.5 S VTt pple <1 et
Load Capaclionce - W0 oF
Count Frequency - 100 WHz D ¥ cycha/rev.

Enceoding Characteristics:

» Specifications apply over entire cperating tempsrature range.
Valuas are for the worst srmor over a Rl rotatien,

» Rafer o Timing Diagram on next page.

Faramsier Symbol _ Win.___1yp.  Wax._ Unite
Cycla Erroy
HEDS (2000 or 2048 CPR only) - 3.0 75 e
EM1 & HEDS (Al Other Resciutions) - 3.0 55 ‘&
Symmetry
HEDS (2000 or 2048 CPR oniy} 130 180 230 ‘a
EM1 & HEDS (Al Criner Resolutions) 150 180 210 ‘e
Quadralure
HEDS (2000 o 2048 CPR only) 40 ap 140 ]
EM 18 HEDS (Al Cther Resalutions) 80 a0 120 ‘8
x Pulee Wit
HEDS {2000 o 2048 CPR onlyi Po 40 g0 140 ‘o
EM1 & HEDS (Al Other Rescolutions) Fo EQ 90 120 K]
Ch. T Rine Afler Ch. B of Oh. A Fall
EM1 1 10 1M 250 ns
HEDS (2000 or 2048 CPR ondy} 1 10 450 1500 ns
HEDS (&1 Jihar Resolullons) 11 -300 100 250 ns
Ch. TFall After Ch, A or Ch. O Rise
EM1 ©Q 70 150 30 na
HEDS (2000 or 2048 CPR only; 2 10 250 1500 ns
HEDS (Ak Other Regatutionn) R 70 150 1000 ns

Electricatl Specifications:

» Spacifications apply over entire oparating tsmparature rangs.
Tymeal values are specfied at Veg = 5.0V ond 25°C.

= Refer to Timing Diagram on nexi page.

Parameter Win. _ Typ.  Max. Uniis  Hotss
Otpul Voltage 05 - Vee  Voils
Upply CUrent
EM1i32 or 84 CPR only) - N 0 e
ER1 (Al Other Resalutions) - 55 57 i
HEDS ilngex or V" »=1000 CPR or 2 »= 2000 CPRonly; 30 87 85 mé
HEDS {Rois-index or Al Cther Resoiution) - a7 40 b
ow*
£ - . 0.5 Voils Iy = 8.0ma max.
HEDS (Index or 1* »=1000 CPR or 2 == 2000 CPR only; - - 04 Vois Ly = 3ASmA max.
HEDS {Non-index or &l Cther Resoiution) - - 0.4 Yolts by =32ma max
Cug@ar ght
EM1 20 - - Volts | =-B.0ma max.
HEDS findex or 1" »=1000 CRR or 2" »» 2000 CPR only) 24 - - Volls [, = -200pA max
HEDS (hoh-index or Al Qther Regoiytion) 2.4 - - Vols L, = -40uA max.
Gutpuy Lurrent #er Channel
EM1 -0 - a0 ma
HEDS 210 - 50 I

* Unioaosd high lava} outplt voliage in 4, B0V typicadly, 4.2% minimum.

D t phone; 360.260,2468 e sales: 800.736.0194 « fax: 360.260.2469
’ ’ a email: sales@usdigital.com » website: www. usdigital.com

Zarp a raifon 11100 ne 34thcircle ¢ vancouver, washington 98682 USA Da3ge
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EM1 & H EDS Transmissive Optical Encoder Module

Phase Relationship:
Shsft Rotation For Shatt Encoders: (View the encodar g0 tha shafl f bushing sids [s facing up 3

» A leads B in » clockwize rolation; B leads A In a countarciockwise rotation for the following producls: MY,

» B jspde A in B clockwise rotalion; A leads B In 2 coumterclockwee ratation for the filowing products:  HAED, H158,H3, H6D, HES, HED, HBS, HDZ5,

§1. 82, 85D, 5558, S6D, 565 and SP-16.

Shaft Rotation For Kit Encodert: {Viaw the encoder g the conver slde is facing up.)

+ & leads B in a clochwise rotallon; B lenda A In a counterciockwise miaticn for the following products:  EJ, ESD, E6M, EGS, EGD, EGM and EBS.

» B laads A in a clockwise rotslion; A laads B In a counterciockwiss ratation for the folowing productks: E2,

Timing Dlagram
e CPR {Nj: The rumber of Cycies Per Ravoliion.
Y One Shalt Rotation: 360 mechanical degreas, N cycies.
On¢ Electrical Degrea {*a): 1/380th of ane cyde.
Ome Cyche (C): 360 etecirical degress (*e). Each cyele can be dacodad nto T or 4
codas, referred o g8 X1 or X4 resotvlion rmultiplication.
Symmetry! Aneasure of the relationship behwesn (X} and {Y) in slectrical degrees,
nominally $60e.
Cuadrature (Z): The phase (ag or lead betwesn channetls A and B in electricnl
degrees, nominally $0%e.
Index (CH 1.): The index ot goes high cnce par revolution, caincident wihih low siates
'J \ of sharmels A and B, nominsly 14 of ons cytia (50%s).
PO CH.} positfon Error: The difference betwaen (he aciual shaft poaiion and the posdtion
) indicated by the sncoder cycle count,
- rofalion e w Cyche Emmor An Indication of cycle unilemity, The difsrencs betwsen an cbaerved
shaft angla which glves rizs to ona ehactrical cycle, and the nomina’ anguiar
incremant of 1M of a revolution.

EM1 & HEDS Encoder Module Differences;

LIS Digital is 1he designer and manutacturer of the EM1 iransmissive oplical ancodar module. Tha design of the EMA provides electrical and mechanicat
compatibility with the Agient HEDS-9000, HED'S 8100, HEDS-$2(H), HEDS-040, and HEDS-8140 seri guies. Non-index codewhes! s ara imer changabie
cetween the EMt and HEDS modules. The process of awiiching from the HEDS to ihe EM1 niodule should not require any mechanical or electrical changes.
Singly ume the EM1 and matching codewhesl in place of the HEDS module and codswhesl.

The EM1 hes a buit i index. charne snd (o available on sl resclutions, for both robary diska and imear strips. The EN1 offers mprover cutpu! drive cepabifity
and will source axd sink Sma &t TTL levels. The cument consumption / reduced over Agient index versicns (27maA va, S7mA typical). Physically the EM{
has no extemal wire koops which imferfers when mounting. The connector ping are 0.051" shorer than Agllent, while still providing .30 insertion dapth,
The EM1 uses a US Digitel designad codewtieal wih X racka rather than 3 tracka for index versiona. US Digital's EM1 offers custom and spacial resalutions,

D t phone: 360,260,2468 « sales: 800.736,0184 « fax: 360.260.246%
’ ’ a email: sales@usdigital.com « website: www,usdigital.com page
Corp a fotion 11100 ne 34th circle » vancouver, washington 98682 USA 4
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SHARP PC817 Series
PCS1 7 S . High Density Mounting Type
e”es Photocoupler
% Lesd forming nvpe {Irype ) aed taping reel ype (P oype ) are also gvailable {PCB1TUPCSITP )
#d TUV (VDEOSES ) approved rype 15 aleo avatlable ay au option.
B Features B Applications
1. Current transfer ratio 1. Computer ternunals
{CTR: MDY 30% arle= SmA Vce=dV) 2. Systemn appliances, meanirng instnuuents
2. Higb isolanon voltage between input and 3. Regusters, copiers. automatic vending
cutput { Vo : 5 000V uaa) machines
3. Cotapact dual-in-line package 4, Electric bome appliances. such as fan
PC81T : 1-chonne] type heaters, etc.

PC827 : I-channel rype
PC83T : 3-channel type
PCB84T : 4-chaune] type
4, Recognized by UL. file No. E64380

3. Sygnal wansnussion between circuits of
different potentials and impedances

B Outline Dimeansians

{ Unit : qm!}
peet _ Imema connecion diagram pCo27 5 B4 T2 Intemal connecticn diagram
) ot
fark mark = B 16
- : Anooe SI i prs
Anoze mark h m mak "’“‘ a.,g;.. el
G}el Q} 21 T2 ﬁ)
13193
7R2:C3
? « -{:- : a ? ? pRgeCE s
] w| T v
‘| =, 5 R
! ‘z:l- il @ Coector 2 N
] v=0mp i3 = 9.5 01
pCey7 IntEma connecten PB4 rigmal connerion
diagram - 254303 diagram
= o F4a 28 E —
tolg oe 00 AR R (616 BREOBD G530 0000
SR S AVIRVIRVIEN S e arara r EV R V R VR
ERE
.‘g .§ ot 1 {-B*] m !“‘E it o * * b A)l] riﬂ-l I-ﬁj rﬁ]
rep ey CCORVO O S Te - -
LIRS O LT 1 P @l@@@'@@m@ PR EHO
Tfere e mﬂ’mw'm. d
D.g:t mrﬁ} Emimer %:%:; 78723
12183 B3 Cotecxr L= F 12.82: 0 0
. 14.74: 3% 182:21 | % ] Loty
3 E —“——"Iil . % "l"rr J'j Falls mo7 ;‘ﬁ 0.26* 3 Y
g e 4
s ?“TH"‘ I ‘Zé-ﬂwsxr T llos> T e=0ww
g Jloss -r e Q1o 1 DBOD Anoce DO Eminter

DB Catrode 3B Collecter

- iv Fre abseee of pfation by divice speciamon shiels. SHARP tates ro reporsdsdty Foramy Seecs hal weourin 1t usng @ of SHARTS deave shown ncaaiom,
anms.m(‘.«m@&ﬁnurdurwmnﬂemm-cnhdanw_ﬁgmmmmwmmy s drvice *
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SHARP PC817 Series

B Absolute Maximum Ratings {Ta=23C)
Paruuneter Symbol Ranoz Uit
Forward currear Ir 30 mA
) "Pesk forwand current Tra 1 A
Ieput T
Reverse volrage Vi § kS
Foway diszipation P 0 mw
Collector-susitar volinge Vi 35 v
Eminer-collecror voltags Vi L] AY
Qurpur -
Collector curret I 0 mA
Collecyor power dissipation Po 150 mW
Total powar dissipaton Pun 200 W
“Isoladon volage ™ 5000 Ve
Operaring remperange T o - M- 0C 'C
Srorage remperamre Ty -85m ]S L
15 oldeTing Temuperature T 260 *C

*1 Paise width <=100ps. Duy rane - 2 031
*3 40w 6% RH. AC for | moure
*1Far I9 seconds

M Electro-optical Characteristics {Ta= 25°C)
Parameter Symbol Crnditiqny MIN, TYP. MAY it
Forward velmge Vi I = J0m, - 12 14 Y
Peak forwayd voltage W pa I = 035A - - 0 i
Iopuws "
Raverse current Ly V=4V - - 1 A
Ternnkal capacitance Cy V=0, = kEz - 30 150 F
Qurpur | Collecsor dark curant Lo V=20V - - o A
" urreor wansar rang CTR 1y = SmA, Vo= 5V 50 - &30 %
Collzgter-cmitier sanracion vellsgs Vel Ir=XmA lo= lmA . 2.} 02 v
Traz:fer | Deelation resistince R D200V, 40 w 62% BH FxI1O% | 1o - ¥
chanae- | Floanag capacinnce Ci V=, f= IMHz - 9.4 .0 tF
WILNES | Cyr-off frequency fz F %, Dee A Ra= 1004, - 38 - 8 - kHz
Bive rige Sr e et _ - 4 18 Ws
P.esponse nme Fall ce o VsV le=mA Ro= 10000 p e s
*4 C [assiBoaron e of sustect mamsfer rans i shown below Fig. 1 Forward Current vs,
Ambient Temperature
]
Modal Mo, Faak mark CTR (%)
PC8ITA A 80is 150 4
PC317H B 130 e 760 - \
PCEITC C 200 10 400 4 N
PC317D D 300 to 600 s \
PCEHTAB Aot B 80 19 260 E #
PCa4vTAC Borl 130 to $00 = \
PC8 #7CD CorD 206 to 500 3@ \
PCE+TAC ABorl 80 1o 400 -
PC347BD B.CorD 130 10 600 9
PC3 #7AD A.B.CoalD 20 10 500 2
FCad? £, C Dot Mo natk: 30 re GO0 - 2% ¢ el 30 b a; 123

& lorlordars Axcheen menpermure T, (123
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SHARP PCB1T Series
Fig. 2 Collectar Power Dissipation vs, Fig. 3 Peak Forward Current vs, Duty Ratio
Ambient Temperature
Al
-“' == TR
- F000 Ty BT
o
H =2
T I ] 2
= - 1% = ] Iz
:' I:-' H F e
3 \ 3 W !H
& oo P o) e
§ \ WH et
P b .
% N B xf
11
o H
- 30 o 3 30 75 w2 R R4 oetty 3 1l LI
At wperanirs T €'C) Dty rato
Fig. 4 Current Transfer Ratio vs. Fig. 5 Forward Current vs. Forward Voltage
ﬂ;omnrd Current
ey T L
18 Vs IV W= T
Lo T, =2 20 s
S 86 il ‘:”w'.-'.’:‘\k?jﬁf
T LH 1~ "E 50 T - 35
§ X —F : 1)
1w ] 7 ¥ ""
: B i
Pogp 5 frii
;; 0® 'g $ 'JHF
S L
® 1
G
1 2 E & 0 B [ AN VI T 1Y N - S A S X B
Fororard cumrent ], (mA) Farvesrd voinage V¥ {1
Fig. & Collector Current vs, Fig. 7 Relative Current Transfer Ratio va,
3C\'.)Iler.mr-emitter Voltage Ambient Temperature
4 158
¥ 1 L)
o = 3o "“ T, =100 Ii = SmA
2% be 1"‘:5 =5
23 T T -
. Nmd-T i_\pj.ifm,} s
i n— o i =
; [~ ]
s L/ ] i .
g T - 5
: / .-----""---'-""--"-"--‘-I‘-“_.q 4 N
AL = ? o
4 H
= Al 2
5 [
B D
¢ 1 1 3 4+ 3 8§ T € 8 -30 3 £ B e

L ollecre-emure voltage V oy (V0 Azibvet wrperenie T, ('CY
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BHARS PC817 Series
Fig. 8 Collector-emitter Saturation Voltage vs. Fig. 9 Collector Dark Current vs.
Ambient Temperature " 5mbient Temperature
Uit )
z o1 Ir = MmA Vo =20V
g ” Ii:.! =imA E e //
= opI2 B o
'5 [ / E to-? v
B e ——
2 i
N =
5 _/ = ra
E £ O o 3 3 -9 /‘r
: 04 ] "r
& 1G-10 P
3 em W
: G-t P
-3 25 0 ] A - 35 v 33 5¢ b jlead
Amtre speraura T, 0 Archeam sengperanze T, £°C
Fig.10 Response Time vs. Looad Resistance Fig.11 Frequency Response
“ue
e Vi =2V Vep =1V
T‘J: 1. =2mA ! L: =pd
& Ta= 28 : 0 - T T, = 35C
% =53 il
- H o " 1
3 X 3 -l 5 A
T Iy < A Wid
B, ZZ : p ' 10\
£ ==z 5 0 EET)
£ . ) 1 gi \
£ | 2 A
0 e - N T
. 0 11/
43 1]
o il
el l 10 05 1 2 3001 22 30 10 1N SIC
Load estymnce B, (%03} Fraquercy  (kHz}
Fig.12 Collector-emitter Soturation
Test Circuit for Response Time Voltage vs. Forward Current
&
npu z Ty= 5
Chrper | g 5 == 1. =95ma
10 i 1A
4 .
o 3 imd
L300 | N g fmA
1r 1+ o 3 s
Test Circuit for Frepuency Rasponse g 1
Ve a
-
R RF oupu !
;. A .
. &= “ : =
a .o ¢ 5 10 15

Forwazd cummene 1y {md)
® Please refer 1o the chapter " Precaunons far Use ™
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TIP3055
NPN SILICON POWER TRANSISTOR

POURNS"

® Designed for Complementary Use wilth the S0T-03 PACKAGE
TIP2955 Series {TOP VIEW)
90 W at 26°C Case Temperature B4
\‘—'—"—“'—"m

15 A Continuous Collector Currenl
Customer-Specified Selections Available c Cﬂ 2 O O

!,______._.__a"'""
E PN

Pin 2 g in elecirical contact with the mounting basa.

MDTRAAR
absolute maximum ratings at 25°C ease temparature {unless otherwise noted)
RATING 8YMBOL VALUE unIr
Collector-hass voltage g = Vepe 100 v
Collector-emitier vallage ilg = U) 5ee Note 1] Vern ki3 v
Erfiltte-base voltage Vess 7 Y
Continuoue eollector curremt le 15 A
[ TarfinuGus bags curant T 7 K
"Contintoua device disslpation at (of below) 25 G Case Lemps [AILIe 868 Note 2) Pt i) W
Continuous device disslpation at {or below) 25°C fres alr tempemature {see Neta 3 Pt a5 W
Unclampad inductive load enargy isee Note 4) ®llg® G245 mJ
Oparating juncton emperaiuta rangsa T £5 10 +150 C
| Siciage emperailie rangs Teg o515 +150 C
Lead temparature 3.2 mm from casa for 10 saronds kN 260 G

NOTES: 1. This value applies when the base-emitler reaietance Rgg = 100 {1
2. Driats inearly to 150°C case emperature ot tha mte of D.72 WiRC.
3. Derate inearfy to 150°C freé air tempe roture ot the mate of 28 MW C,
4. This rating ie baeed on the capablity of the transistor 1 cperete safoly In o clrcult o L =20 MM, lg,en, = 0.4 A Apg = 100 (L
Vorpm=0, A= 014k Vee = 10 V.

PRODUCTY INFORMATION

DECEMBER 1970 - REVISED SEFTEMBER 2002 1
Specifications are subject 1 chiangs without notics.
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TIP3p55
NPN SILICON POWER TRANSISTOR
BOURNS"

eloctrical characteristics at 25°C case temporature

PARAMETER TEST COMNDITIONS MIN [ TYP [ MAX UNIT
Cullsctor-amiter
v = A = Y.
(BRICED Breakeiown whage I.: W0 m [B V] {s%e Note 5] &0 v
Collector-enter
IR g o current Veg= 0¥ Rge = 100141 1 mA
Collector cut-oif
‘cro current Vees 0V lp=0 0.7 ma
Voltage ke twesn
Y b and omittel Veg = 100 Y Vag =-1.6 ¥ 5 ma
Emitter eutof N
leso current Vap= TV le=0 5 mA
Farwarnd sumrent Vor= 4V lg= A F 70
h
& tmnetor ratio Veg= 4V lg= 104 s96 Noten $ end 6} | ¢
Collsctor-emiter Ip= 044 o= A L]
Vep. B o]
SESO gomrmion votege | Ip= B33 A le= 104 {92 Notea § and 6) a | ¥
Base-mittar
= = 4 I
Ves witoge Ver 4V lg A (se& Noteg 5 and 6) 18 v
Small signal forward
I - . = [
M curent transtor o | YoE = 10V lo= 054 f=1khz !
Small signal forward
Mol Corront vanefor e | YeE= 10V le= 054 =1 MHE 3
NCOTES: 5. These pammeters muet be measured using pulsa techniquas, = 300 ps, duty eyckez 2%.
6. These paramaters musi be measuned uelng voltags -sansing cortacts, sepanate from the current corrying contacts.
tharmal characteristics
PARAMETER MIN | TYP | MAX | UNIT
Resz  Junclion to case thermel resistance T8 ©W
Hau  Junctlon to free alr thamnal resistancs AET | CW
resistive-load-switching characteristlcs at 25°C case temperature
PARAMETER TEST CONDITIONS t MHN | TYP | MAX| UNIT
on Turn-of time lg=6A Iecony = 0.6 A leam = -0.6 A 0.6 pss
ton Tirn-off tne V,El_,,,,ﬁaw R =50 t, = X ps, dcx 2% 1 ]

t Voltage and curent volues shown are nominal; exact values vary slightly with tmnaistor parametars.

PRODULY INFORMATION

CECEMBER 1970 - AEVISED SEFTEMBER 2002
Spacifications ane subject 1o changs without notice,

P
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TIP3055
NPN SILICON POWER TRANSISTOR

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN

vs
COLLECTOR CURRENT
TLHRITAD
1000
VgndV
T. =25°C
L, =300 . duty eycle < 2%
£
A
M
-
N -
a im ’ﬂ— ‘N
8 T ~
& X
N,
N
M|
10
0-0t 0-1 1.0 10
I« Collector Current - A
Figure 1.
e ———— —

MAXIMUM SAFE OFERATING REGIONS

MAXIMUM FORWARD-BIAS

SAFE OPERATING AREA
100 BASHITAR
7 4y =900 4.
due0«10%
N l.' = 1ms,
< A dwo.1at0%
Y i 4= 10 ms,
E 10 “\‘_ ML dw0dw10%
T Tz DC Operation
a -
! A
B
-
4
Jp 1o
o9
1-¢ 10 100 1000

Vep - Colloctor-Emitter Voltage « v
Figure 2.

PRODUCT INFORMATION

CECEMBER 1970 - REVISED SEFTEMBER 2002 3
Specifications are sublect to change without notice.
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TIP3055
NPN SILICON POWER TRANSISTOR
BOURNS®

THERMAL INFORMATION

MAXIMURM POWER DISSIPATION
v

CASE TEMPERATUNRE

e TewsTHE

& 1]
4 N
1]
H \
(=] "

Gl
& N
H M
[+
E \
E N
= ™
o \\\

a

[ 25 hit 75 1 12% 150
T. - Case Tamperature - C

Figure 3.

PRODUCT INFORMATION

DECEMBER 1970 - REVISED SEPTEMBER 2
Spedcifications ore subjeet by dhandgs withaut notice



111

TIP3055
o NPN SILICON POWER TRANSISTOR
ROURNES

MECHANICAL DATA
SOT-23
3-pin plastic flange-mount package

This single-in-line package consists of a circuit mounted on a lead frame and encapsulated within a plastic
compound. Tha compound will withstand soldering temperaturs with no defarmation, and circuit performance
characteristics will remain stable when operated in high humidity conditions. Leads require no additional
cleaning or processing when used in soldered asserrbiy.

S0T-93 4,80
e ¢
15,2 1,37
S N A 298 X A
4.0 \ = m
> N
R T
Ly 1
18,2 MAX.
12.2 MAX, . o—
P D ¢ l -
y MOTYP. L
T 11
15,0 TYP. —
L_ 0,78
™ 0,50
2,50 TYP. —M —

ALL LIMEAR DIMENSIONS IN MILLIMETERS

NOTE A: The centre pin is in slectical contactwlth the mounting b, MDAV

PRODVUCT INFORMATION

DECEMEER 1970 - REVISED SEPTEMBER 2002 &
Specifications are subject to charge without notica. '
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Features

+ compntible wRh MCS®51 Products

+ 8K Bytes of In-System Reprogrammable Downioatable Flagh Mamory
- S/ Setiaf Intertace for Program Cownloading
— Endurance: 1,000 WrlaEmae Cytiot

2K Bytes EEPROM
- Endurance: 100,000 Wriw/ETase Cycies

4V Lo 6¥ Qperating Range

Fuity Stotic Oporation: 0 HzZ to 24 MHz

Three-love| Program Memory Lock

265 x B-bR Internal RAM

32 Programmabie (£ LiNes

Thiee 16-bit TInter/Countary

Ning ferrup! Sources

Programmabde UART Serial Channet

SF1 Gonal InterTace

Low-power idia and Power-tlown Modes

Interrupt Recovery Trom POWer-Gown

Progmmmabe Witchdog Timer

Duaf Data Pointar

Powar-of{ Flag

a % 8 & B A s ¥ s E " B ¥

Description

Tha ATEQSB252 is a low-power, high-performance CMOS B-bit microcontraller with K
bytes of downloadable Flash programmable and erasable read-only memaory and 2K
bytes of EEPROM. The device is manumctured using Atmel's high-density nenvolatile
memory technolegy and is compatitle with the industry-standard 80C51 instruction
sat and pinout. The on-chip downloadable Flash allowe the program mamory to be
reprogrammed in-System through an SPI serial intsrface or by a convertional nonvol-
atile memory programmer, By combining & versatile 8-bit CPU with downloadable
Flagh on 5 monolkhic chip, the Atme! ATBRSE252 Is o pows Hul microcontroller, which
provides a highly-flexible and cost-effective solution to many embeddad control
applizations.

The ATBGS0252 provides the following standand features: BK bytes of downloadabla
Flash, 2K bytes of EEPROM, 256 tytes of RAM, 32 |70 lings, programmable watchdog
timer, two data pointars, three 16-blt timer'countars, a slx-vactor two-lavel Intermupt
architecwre, a full duplex sarial port, an-chip wscitiator, and clock cireultry, in addition,
the ATBRSS252 Iz designed with static legic for operation dawn to zero frequsncy and
supports two software salectable power saving modes. The Idie Mods steps the CPU
whila allowing the RAM, timar/courters, serial port, and intarrupt system to continue
functicning. The Power-down mode saves the RAM contenta but freszes the oselllator,
disabling alk other chip functions until the next axternal irtarrupt or harchware regat,
The downloadable Flash can be changed a single byte of a fime and is accessible
thraugh the SPI serial inerace. Holding RESET active forces the SPI bus into & serial
programming interfaca and allows the prograrm memory to be writtan to or read fram
unless lock Hts have bean activated.

ATEL

8-bit
Microcontroller
with 8K Bytes
Flash

AT8958252

Not Recommencied
for New Designs.
Use AT8958253,

WIG-PICRO-104
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Pin Description

Voo Suppy voltage.

GND Ground.

Port O Port D is an 8-bit open drain bi-didirectional I/0 port. As an output port, @ach pin can

gink sight TTL (nputs. When 13 ore written to port O ping, the pine can be used a# high-
Impedancs inputs.
Port 0 can also be corfigured to be the multiplexed low-order address/data bus dunng
acces9es 1o extemal program and data memory. i this moda, PO has intemal pull-ups.
Pon O also racelves the code bytes during Flagh programming and outputs the code
bytes during program vedfication. Extarnal pull-ups are raquirad durng program
vadification.

Port 1 Fort 1 is gn 8-bit bi-directional O part with intemal pull-ups. The Port 1 output buttars
can sink/aource four TTL inputs. When 1s are written to Fort 1 pins, they are pulled high
by the intemal pull-ups and ¢an be used as inputs. As inpute, Port 1 pine thet are extar-
nally being pulied low will source cumsnt {fy) hecausa of tha Intemal pull-ups.

2 FAT'8'9'S 5252 om0

GGG -MICRD-308
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Block Diagram

FO.0 - PQT Fao - P2y
b L 4 5 4 B b & § b 4 4
- R S - . R -
¥, [ ] 3 v 9 ¥ ¥ ¥ 3 3 i
| romocenens | | pomzoawess |
GND 3 T & T
3
RAM ADDA. POAT O
EEFACM REGISTER [=F#] R LATCH v FLASH
b b 3 :
|
L ¥ k
E
L
i 3
PROGRAM
reclien A PRRTER ADDRESS
i
£l
: i
! ¥ ]
4——p] DBUFFER [dm=ei
™P2 ™ :
: '
1]
PC —
aqu INCREMENTER [ T H
1
1
INTERRUFT, SERAIAL PORT,
' AND TIMER BLOCKS
i * ] i PROGRAM |
Psw COUNTER
[ 3 H
1
FELN - H
ALEPACS "mgﬁ INSTRUGTON | ¥ ] ¥ DUAL et
T v, —feb| CoNTRCL | REGISTER [ T »  oerR
R9T »
i ¥
WATCH 3 i A el PROGR H
oG L N porT 1% mem i
r F 13 !
'
| ! |
! oac L
! I_ FORT 3 CAVERS e I PORT 1 DRIVERS
! A ERNEXYX)
- . - - wan O -
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'ﬂ
- -
l | Pad - P P19 - PLY
-
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Port 2

Port 3
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Soma Port 1 pins provide additional functions. P1.0 and P1.1 can be configured ta be
the timericounter 2 sxiemal count input {(P1.0/T2) and the timer/counter 2 trigger input
{P1.1/T2EX), respactively,

Furthermore, P1.4, P15, P1.5, and P1.7 can be configured as the SP| slave port selact,
data input’output and shift dack inpul/eutput ping as shown in the tollowing table.

Port Pin Altarnate Functions

P1.0 T2 (axtarnal count inptt to Timer'Counter 2), clock-out

P14 T2EX (Timar/Counter 2 capturereload trigger and dirsction control)
P14 B35 (Slave port select input}

P15 MOS| Master data output, slave data Input pin for SPI channel}
P16 MISD (Master dale Input, slave data output pin for SP1 channal)
P17 SCK (Master clock output, slave ckck input pin for SPI channel)

Porl 1 alsa receives the low-order address bytes during Flash pregramming and
varification.

Por 2 is an 8-bit bi-diractional 11O pont with internal pull-ups. The Port 2 output buffers
can sink/source four TTL inputs, Wher 18 are written to Port 2 pins. they are pulled high
by the intemal puli-ups and can be used as inputs, Ag inputs, Porl 2 pina that are exier-
nally being pulled low will source current () ) because of the intemal pull-ups.

Port 2 emits the high-order address byle during fetches from extarnal program memery
and during accesses to axternal data memory that use 16-bit addresses (MOVX &
DPTA). In this application, Port 2 uses strong internal pull-ups when emitting 1s. During
accesses to extemal data memory that use B-bit addresses (MOVX @ RI), Pon 2 emits
the contents of the P2 Special Funetion Registar.

Port 2 also receives the high-order address bits and some control signals during Flash
prograrmming and verification.

Port 3 is an 8-bit bi-diractional 170 pont with internal pull-ups. The Pont 3 output buffers
can sink/source four TTL inputs. When 1s are written 1o Port 3 pins, they are pulled high
by the internal pulk-ups and can be used as inputs. As inputs, Pon 3 ping that are exter-
nally being pulled low will source current (I, ) because of the pult-ups.

Port 3 receives some control signals for Flash programming and verification.

Port 3 also serves the functions of various spacial features of the ATRIS8252, as shown
in the following tabls.

A T 80 S 8 2 5 0

0401 G-MICRO-2TS
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RST

ALE/PROG

EA/VPP

XTALA1

XTAL2

Q1 G ICRO-3D6

Port Pin Alternate Functions

P3.0 RXD (serlal input port)

P3.1 TXD (serial output port)

Pa.2 TNTG (axtemal interrupt 0

P3.3 TNTT (external interrupt 1)

Pa.4 T0 (timer 0 axsrnal input}

P36 T1 itimer 1 axternal Input)

Pag WR (axtsrnal data memory wilte strobe)
P37 D fexternal data mamery read sirobe)

Reset input, A high on this pin for twe machine cycles while the oscillator is running
resets the device.

Address Latch Enable is an cutput pulse for latching the low byte of the address during
accesses to axtarnal memory. This pin ig also the program pulee input (PROG) during
Flash programming.

in normal operation, ALE is emitted at a constant rate of 1/6 the oscillator frequency and
may be used far external timing or clocking purposes. Mote, however, that one ALE
puise is skipped during each access to external data memory,

If desired, ALE operation can be disabled by setting bit 0 of SFR lecation HEH. With the
bit set. ALE is active only during a MOVX or MOVC instruction. Otherwise, the pin is
weakly pulled high. Setting the ALE-disable bit has no eflect if the microcentroller is in
axtemal execution mode,

Program Store Enabls is the read strobe to extemal program memory.

When the ATE9S8252 is executing coda from external prograrn memory, PSEN is ach-
vated twice sach machine cycle, except that two PSEN activations are skipped during
sach access to external data memory.

Extarnal Access Enable, EA must be sirapped to GND in order to enable the device to
fetch coda from external program mermnory locations starting at 0000H up te FFFFH.
Mote, however, that if lock bit 1 is pregrammed, EA will ba intarnally latched on raset.

EA should be strapped to Ve for internal program exacutions. This pin also receives the
12-volt programming enable voltags (g} during Flash programming when 12-volt pro-
gramming is selectad.

Input to the inverting oscillator amplifier and input to the internal clock operating cireuit.

Quiput from the invering oscillator amplifisr.
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Flash and EEPROM Parallel Programming Modes

Data VO Addrese
Mode RST | FEEN | ALEPROG | EAV, | PL6 | P27 | P36 | PaT PO.T:0 PLEOPLY:0
Barial Prog. Modea H hifh Ht x
Chip Eress H L |~ 12v H L L L X X
Wiite: (10K bytes) Memory H L |~ 12v L H H H OIN ADDR
Read (10K bytes) Memory H L H 12V L L H H DOUT ADDR
Witwe Lotk Bita: H L " 2y H L H L (2] X
Bit-1 P07 =0 X
Bit.2 PRE=0 X
Bit-3 POS =0 X
Read Lock Blte; H L H 12y H H L L DouT X
Bt &Pn.2 X
Bit-2 APo. X
Bit. 3 FPO.0 X
Read atmel Code L 2y L L L L DOUT AH
RAsad Device Code L f2v L L L L DouT 31H
Seral Prog. Enalie H L= | v L H L H | POB«D *
Serial Prog. Disatis H L |~ 12v L H L H PO =1 X
Asad Sariat Prog. Fuse H L H i2v H H L H QPO X

oles: 1. 'h = weakly plilled “Hig

R TRfer

Pally.

2. Chip Erass and Serial Programming Fuse require @ 10 ms PROG pulss. Thip Erase needs to be perdormed first batore
reprogramming any byta with a content other than FFH.

aw

01 Gl ICRO=2106

P3.4 is pulled Low during programming 1o Indicate RDYBSY.
“%" = don't care

27




118
ATE], s

Flgure 13, Programming the FlashWEEFROM Mamory Flgure 16, Flash/EEPROM Serial Downloading

Y OV to 8.0V
AT8g58262 T ATESSE2
appp. 22 - AL] by Voo Vo
Q000H27FFH
H2 Narer. PZD - PRE PO 4—-';2#
- M
INSTRUCTION
[ ——» P28 T iNeuT  ——*] F1.5MO8I
SEEniLASHa e P2y ALE |e— PRoG DaTA QUTPUT *+—— F16MISC
PRCGRAMMIN ‘
tAODES TABLE <: ——+ P35 GLOGCK 1 PUIECK
| —b| P37
XTAL2 EA |¢— v XTAL2
%24 MHz 324 MHZ
Pa.4 (—» RDY!
B5Y
= AST — Wy XTALT RST |#— ¥
| GND PEEN —J_ GND

Figure 14. Veifying the Flash EEFROM Memery

+BY
ATEOSR252 T
Al .
ADDR, g AN P Ve oM DATA
O00OH/2FFF
PO - P25 PO [ USE 10K
AB - AYY PULLUPSI
—p F2B ALE lame
SEE FIASH | =yl P27 [ Vi
PROGRAMMMNG e
MOQOES TaBLE | =—H 7
— P37
XTAL2 EA (- Vpp
324 Mhz] b
XTAL1 AST fa——— Vju
GND PBEN 1

28

AT EOS 8252 1m0

001 GPAC AO-N08
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AT8858252
o TYPICAL ICC (ACTIVE) at 25C
Ve = 6.0V
al e
C 18 —— o
¢ 12 — a-"/___ o el (P11
R s — | |
4 i
0
0 4 8 12 18 20 24
F (MHz}
ATa958252
8 TYPICAL {CC (IDLE) at 25°C
4‘0 Vo n60¥
é 322 v —
C 24 "’J"/,,——- =l Ll
T 161// /
) —
04
00
0 4 8 12 16 20 24
F (MHZ}
AT88S8252
TYPICAL [CC vs. VOLTAGE - POWER DOWN {85°C)
20
115 //
c
W
’ ° //
1]
3,0V 4,0V 5.0V B.oV
Voo YOLTAGE

Notes: 1. XTAL1 tied to QND for lec (powsr-down)
2. Lock blts programmed

3 AT89S8252 S
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Ordering information

Speed Powar
{MHz) Supply Ordering Code Package Operation Range
4.0V 10 6.0V ATBOSB2E2-24AC 444 Commercial
ATB9SE252-241C 44.) (0°C 1 70:C)
24 ATHGSH252-24PC 40P6
4.0V to 6,0V ATBISH252-24A1 444 Industrial
AT895B252-241 44 {-40°C to B5*C)
ATE958252-24P| 40PE
Package Type
44A 444 ead, Thin Plastic Gull Wing Quad Flalpack (TQFP)
444 44-lsad, Plastic J-leaded Chip Carrler (PLCC)
40PE 40-tead, 0.600" Wids, Plastic Dual intine Package {PDIP)
]
{]

0401 G-MIC RO=2106
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Packaging Information

44A - TQFP

G

COMBION DIMEMSIONS
{Unit of Measura a um)

SYMBOL| MIN HOM MAX | NOTE
A - — 120
Al 0.5 - 0.15
A2 0.6 1.00 106

11.76 12.00 | 12,26

D1 Q.00 10.00 | 1010 | Note 2

E 11.75 1200 | 1228

Et 2.90 1000 ¢ 1010 I Now 2

Q

Netss: 1. This packaga contorms 1o JEDEC rofermence MS-026, Variation ACB.
2. Dimensions D1 and E1 do not includa told protruston. Allowabdle

profrusion i 0.25 mm pér side. Dimansions D1 and E1 are maximum 5] 030 - 0.45
plaste body size dmensiens including mald mismalch, P 0.00 C.20
3. Lead coplanarity is 010 mm maximum., : ~ .
L Q.45 - Q.75
] R TYFP
10752001
2428 Orchard P TITLE DRAWING MO. [REV.
P Jo;: T o8 1"3“1‘“ 44A, 44-laad, 10 x 10 mm Body Size, 1.0 mm Body Thickness, 448 B
' 0.8 mm Lead Pitch, Thin Profile Plastic Quad Flat Package (TQFP)

18 AT 89S 52 5 2

G40t G-MICRO-3/06
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444 - PLCC
oo 1.14(0.046) X 4&°
1.14(0.045) X 45 PIN ND. 1 031800125
r!E)EyTlFIEF? _ H |-|- 0.101{0.0075}
e g . /
j n
ot a}
s 4% L p2E2
N 1
_r*‘ N
T e e
e 01—t Az
| o Al
R PR TRy
W
)
T
A
L
O51{Q.0Z0MAX
A5 MAK {3
i i COMMON DIMENSIONS
i {Unit of Measure = mm)
SYMBOL! MIN NOM MAX | NOTE
A 4191 - 4572
At 2.286 - 3048
A2 Q508 - -
3] 17,399 - +7.853
D1 1B.510 - Y6662 | Mots 2
N 1. This packaga canf JEDEC et ME-018, Varatlon AC E_ToW ) - 1o
ola8: . This package capforms to arnce . Vanatlon AC.
2. Dimensions DY and E1 do natinciude mold protru sion. E 16510 - 16662 [Note 2
Allawable protnision is . 010%Q.254 mm; per skde. Dimansion D1 D2E2 | t4.088 - 16002
and E1 include maold mismateh and are measured al the axtrames B 0650 Py
metenial condtian it the uppes oF 1owe! paring Hne. - hl i
3. Laad coplonarity is 0.004" {0.102 mimi maxitum. 23] 0,330 - ¢.533
8 1.270 TYP
100441
2355 Orehard Parkwa TITLE TRAWING NO. [REV.
rehard Parkway
mﬂl San Josa. CA 05131 44J, 44-lead, Plastic »leaded Chip Cartler (PLCC) a4) B

|
DIOIG-HICRO-308

39
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40P6 — PDIP

D PR
| i ro 171573
) NI
[ ] -
'y e 3
I / [/ N \

SEATING PLANE TJ_‘H

~

COMMON DIMENSIONS

AN 07 15 RAEF {Unit of Moasure = mm)
ot [t
SYMBOL] MIN HOM MAX | NOTE
A - - 4.828
At 0381 - -
D 62.070 - 52,578 | Note 2
E 15.240 - 15,875
E{ 13.482 - 13970 | Nowa 2
B 0356 - 0.559
Nows: 1. This package conama to JEOEC retarance MS-011, Vadation AC. AN EULA N S I )
2. Dimensions D and E1 do not incucke mokd Fash o Protrusion. L 3048 - 3.556
Mokd Flagh or Protrusion shall not axcesd 0.25 mm 0.010°), c 0203 ~ D.989
<B 16494 - 17.526
& 2540 TYP
02801
TITLE DRAWING NO. [REV.
ATDEY, 2725 orchard Fariovey 40PS, 4002 (060015 24 m Wi Plasic Dual 40P6 5

AA T89S 8.2 5 2 s S
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#include <regh2.h>
#include <atB89Ys8252.h>
#include <absacc.h>
#include <intrins.h>
#include <string.h>
#include <math.h>
#include <key.h>
#include <stdic.h>

fl-—————— define value to PO==r===-—————ae=-
#define START 0x00
#define CLR 0x01
#define ON 0x0c
#define LCD SET (x38
T constant Port control LCD-----—-—---m————— */
sbit LCD _EN = P374;
sbit LCD RS = P375;
sbit LCD RW = P3°6;
sbit SW_OFF = P3°0;
sbit SW_ON = P31,
/*============== Type Defines LCDBUF ==cm=ss==s======t/

unsigned char LCDBUF[15];
typedef unsigned char tChar:
typedef unsigned int tInt;
typedef unsigned long tLong;
typedef unsigned int BYTEL;
typedef unsigned int TT;
unsigned char key=0;

kit value,valuel,valued;
unsigned int degree;
unsigned int tsum;

int CUrpos;

/*================== MAIN ====================1%/
r delay abcut 1 mS unit

i at 11.0592MHz

[ /=========sssss==srananmassssss=== ===

void msbelay({tInt msec)
{
tint cntr_1, cntr_2;
for {entr_1 = 0; entr_l <= msec; ++cntr 1 )
{
for ( cntr_2 = 0; cntr 2 <= 5000; ++cntr_2);
}
}

void delay ms{unsigned int time)
{
unsigned char 12;
while (time}
{
for (i2=1;1i2<=164;12++};
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/| memmmrassemmssSSS=SSssss=s= s==ss=mwmmEEss=s
vold command {tChar cmd)
{
delay ms(15);
P2 = cmd;
LCD_RS = 0;
LCD_RW = 0y
LCD_EN = 1;
LCD_EN = 0;
}
/*=========______=== = S p— ===*/

void Display(tChar *msg)

{

tint count;

for (count=0; count <= strlen{msg)-1; count++)
{

P2 = msg[count];

LCD RS = 1;
LCD EN = 1;
LCD _EN = O;

}
1
vold InitLecd{wvoid}
{

msDelay (10);
command (LCD_SET) ;
msPelay ({1}
command {LCD_SET) ;
msDelavy{l);
command {LCD_ SET) ;
msDelay({l);

command {(ON)
command (CLR) ;
mshelay(5);
command (START} ;
command (ON) ;

t
vold MedeStandby{void)//Mode standby
{
command (0x886) ;
strcpy (LCDBUF, "KMITL"™);
Display (LCDBUF);
command (0xc5) ;
strcpy (LCDBUFR,"ID.ED 26"):
Display (LCDBUF);
}
void dsp_digitlichar n)
{
command {OxB89) ;




146

sprintf (LCDBUF, "%c ", (char)n|0x30);
Display (LCDBUF} ;
}
vold dsp digit2(char m)
{
command (0Ox88) ;
sprint £ (LCDBUF, "%c", {(char}m]|0x30);
Display (LCDBUF) ;
}
vold dsp_digit3(char p)
{
command (Ox87) !
sprintf {LCDBUF,"%c", (char}pl0x30);
Display {LCDBUF) ;
}
vold PositionR(void)
{
degree=(int) (curpos/0.5) /4:
WriteEEPROM (100, {int)} (curpos/10));
WriteEEPROM (101, {(int} (curpos?10));
command (0xc0) ;
sprintf (LCDBUF, "Position:%$3d Deg", {int)degree);
Display (LCDBUF) ;
}
void timer0O{vold) interrupt 1
{
TRO=0;
if ((SW_OFF== }&& (valuel==1})
{
P0=0x06;
delay msi3):
PO=0x03;
delay ms(3);
P0=0x09;
delay msi{(3);
PO=0x0c;
delay ms(3);

PO=0xff;
}
if((SW_ON==1)&&(value==1))
{

PO0=0x0c;
delay ms(3);
PO=0x09;
delay ms{3);
PO=0x03;
delay ms{3});
PO=0x06;
delay ms(3);

}
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else
{
PO=0xff;
}

THO=0xF8;

TLO=0xCH;

TRO=1;
}
vold runAuto(unsigned int nsum)
{

unsigned int datn=0;

if{ (nsum>=0) && (nsum<36l))

{

degree++ UP

/7
if (SW_OFF==0) break:;
if {SW_ON==0)
curpos=0;

elge

// if(datn>353) datn=35%3;

_nop_{}7

if{degree<=nsum}//0<=90

{

datn=abs (nsum-1);
if{datn>353) datn=353;

valuel=1;

while (degree<=datn})

{

}
}

PositionR();

else // 180>90 degree-- DOWN

{

//datn=abs (nsum-1);

value=1;

while(degree!=nsum} //180>90

{

nsum=0;

PositionR{}:

break:
}
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command (0xcO} ;
strcpy (LCDBUF, "PRESS 0->360

Ceg"}:
Display (LCDBUF) ;
}
nsum=0;
I

void ext0 () interrupt 0 using 1 //* External interrupt
force

{ //* Using reg bank 1

if (value==1)
{
CUrpos-—-;
if (curpos<0} curpcs=0;
// WriteEEPROM (100, {int) (curpos/10));
}
}

veid extl () interrupt 2 using 1 //* External interrupt
forcge
{ // Using reg bank 1

if{valuel==1)
{
CUrpos++;
if{curpos>720) curpos=720;
}

)
vold main(veid)
{

unsigned char page=0;
unsigned char digitl=0;
unsigned char digit2=0;
unsigned char digit3=0;
unsigned int num=0;
unsigned int sum=0;
unsigned int temp=0;
unsigned int idx:
unsigned int i,3,k,d;

i=0;

1=0;

k=0;

idx=0;

SW_OFF=1;

SwWw_ON=1;

value=0;

valuel=0;

degree=0;

curpos=10;

page=0;

InitLcd(});

ModeStandby () ;

delay ms(1000);
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command (CLR) ;

J/H+++ 44444+ +++++ KEEP POSITION++++++++++++++++++4+
temp={int)ReadEEPROM{100) ;

delay ms {200} ;

curpos=(int)ReadEEPRCM (101},

delay ms{200);

curpes={int) {temp*10)+{curpos*l}; // mposition curpos
if{curpos==2805} curpos=0;

A o i A ol o o o o o i o o o o o i
idx={int}ReadEEPROM(70) ;
if(idr==253)

{
idx=0;
}

//++++++++++++++ SET TIMER Q INTERRUPTH++++++++++++++++
TMOD=0x01;

THO=0xF8;
TLO=0xC8;
TRO=1;
IE=0xB2;

R e o T T 1 o o S e e e o S e o e e i o o o
ITO=IT1=PX0=PX1=EX0=EX1=1; /* External int for encoder */
EA=1; /* Enable all interrupt */

command (0xBO} ;
strcpy (LCDBUF," AUTOMETIC "y,
Display{LCDBUF) ;
command (Qxc0)
strcpy (LCDBUF," ANTENNA CONTROL "};
Display (LCDBOUF)} ;
delay ms(10C0);
command (CLR]) ;
command (0x80} ;
strcpy (LCDBUF,"™ Please Select ");
Display(LCDBUF);
command {0xc0)
strecpy (LCDBUF,“ Functicn ")
Display (LCDBUF);
while (1)
{
key={(int}scankey();
if(key!=0xrff)
{
//command (CLR) ;
if (key==14)
{
delay ms {500}
paget++;
if (page>3) page=1;
if (page==l)
{
command {CLR) ;
command (0x80) ;
strcpy (LCDBUF, "Manual:'"};




160

Display (LCDBUF) ;
delay ms {500} ;
}

if (page==2)

{
digitl=digit2=digit3=0;
d=0;
command (CLR) ;
command (Cx80) ;

strepy {(LCDBUF,"AUTO:"):
Display{LCDBUF);
delay ms (500}
}
if {page==3)
|
command (CLR) ;
command (0x80) ;
strcpy (LCDBUF, "DATA:");
Display (LCDBUF} ;
delay ms(500);
}

}
switch (page)
{
case 0: break;
S+ttt +++ MODE MANUAL++++++++++++++++++++++H++++++
case 1: key=(int)scankey(};
if(key==11})
{

while {key==11)
{

key=(int) scankey(};
value=1;
PositionR{):
1f(SW_ON==0) curpos=0;
}
}
key={(int}scankey(}:;
if {(key==12)
{
while (key==12}
{

key=(int)scankey{);
valuel=1;
PecsitionR(};
}

;
ifikey==16)//key save
{
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// key_savel(};
delay ms{200);
1f{idx==20) idx=0;

idx+=1;
WriteEEPROM{idx, (int) (degree/10));
delay _ms(10);
idx+=1;
WriteEEPROM (idx, (int) (degree%10)};

delay ms{(l10]);
WriteBEPROM (70, (int}idx) ;
delay ms(10);
//command (CLR) ;
command (0xcQ) ;
strcpy (LCDBUF," SAVE "),
Display (LCDBUF) ;
delay ms(1000);
command (CLR) ;
command (0xBO) ;
strepy (LCDBUF, "Manual:™):
Display {LCDBUF) ;
delay ms{20);
}
if (key==15)
{
delay _ms({200};
command (CLR} ;
command {0xc0} ;
strcpy (LCDBUF, "Adjust 0 Degree "j;
Display {LCDBUF) ;
delay ms(100);
while (SW_ON==1)
{
value=1;
}
curpos=0;
command (0xc() ;
strepy (LCDBUF, "Position (Q Degree ");
Display (LCDBUF) ;
}
value=0;
valuel=0;
break;
f Attt Mode
AUTCMETICH+++++++++++++++++++H+-+++++4+++4
case 2: key=(int)scankey(};
if((key>=0)&& (Key<=9)}
{
d++;
delay ms(500);
if(d==1}
{
digitl=key;
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dsp digitl(digitl):
}
if(d==2)
{

digit2=digitl;
digitl=key;
dsp_digitl(digitl);
dsp_digitz(digitz);

if{d==3)

digit3=digit2:
digit2=digitl;
digitl=key;
dsp digitlidigitl};
dsp_digit2(digit2};
dsp_digit3({digit3);
d=0;
}
}
/lelse 1=0;
if (key==13)//Key enter Move STEP MOTCR
{

tsum=(int) ( (digit3*100}+ (digit2*10)+(digitl*1}};
delay ms(100Q);

command {0xcQ) ;

sprintf (LCDBUF, "sum=%3d", (int) tsum);
Display (LCDBUF) ;
delay ms {500} ;
command (0xc0) ;
strecpy (LCDBUF,"
Display (LCDBOUF) ;
runAuto(tsum} ;

if{key==1%)
{
delay ms(200);

1f(1dx==20) idx=0;
idx+=1;
WriteEEPROM{idx, (int) {degree/10));
delay ms(10);
idx+=1;
WriteEEPROM{idx, (int) {degree%l0));

delay ms(10);
WriteEEPROM (70, (int)idx);
delay ms{10);
/ /command (CLR) ;
command {0xc0} ;
strepy (LCDBUF, ™ SAVE "y
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Display {LCDBUF) ;
delay ms (1000} ;
command {CLR} ;
command {0x80} ;
strcpy (LCDBUF, "AUTO:");
Display {LCDBUF) ;
delay ms{20};
}
if{key==15}) //key clear lcd
{
digitl=digit2=digit3=0;
d.=O,' ;
tsum=0;
command (0xB87) ;
strcpy (LCDBUF," "
Display (LCDBUF) ;
}
value=0;
valuel=0;
break;
/i +r+++t - +++ 4+ ++++ MODE DATA+HH+H++++++H+H+++++HH 44+ 4+ 4+ + 4+
case 31 key={int}scankey(};
if (key==11)
{
delay ms(300);
i++;
if(i>10) i=
if{k>19)1{ k
k++;
sum={int)ReadEEPROM (k) ;
i=k;
k++;
temp=(int)ReadEEPROM (k) ;
num=(int) {sum*10) + {(temp*1l} ;
if{{int)num==2805}
{
command {OxcC} ;
sprintf (LCDBUF, "%2d) NO DATA

1;
=0;1}

"y{int)i)
Display{LCDBUF)
delay ms({50};
}
else
{
// command {CLR) ;
command (Cxc0) ;
sprintf (LCDBUF, "Station
$2d:%3d", {int}i, {(int)num);
Display(LCDBUF} ;
delay ms(50);
}
'
// key={int)scankey!{):
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if (key==12)
{
delay ms(300);

i=-;
1E({i<l) || {i===1)) {i=10C;}
==

1E¢{3<1y || {(J===1)){]=20:}
sum={int)ReadEEPRCM(]);

k=3
==
temp=(int)ReadEEPROM{]) ;

num={int) {temp*10}+ (sum*1l) ;
if{{int)num==2805}
{
command (Qxc0) ;
sprintf£{LCDBUF, "%2d) NO
DATA ", (int})i);
Display {LCDBUF} ;
delay ms{50);
}
else
{
// command (CLR) ;
command (0xc0) ;
sprintf (LCDBUF, "Station
%2d:%3d", (int)i, (int)num);
Display (LCDBUF} ;
delay ms(50)
}

break;
}// END SWITCH CASE

}  //end while
} //End Program Main
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