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Paralle! Port, Printer Port{LPT1,LPT2)
FodoitPrintes 36 w1 Hodofl PC 25 w1 daells
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Controls - X7AX7E Data : X78XIC Bis 7.0

Status - X79.XM)

Bit4 +IRQ Enable —> "1" oygpe i 3umo 5w Bit7 -Busy —nifodiu*1"mis nliviFuiogn
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Whmdoahuw
i dkumddeymbrotec ||
1/0 Address 378H-3TFH N L
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Status Port 5 5 input pins (1 invert)
Control Port 4 4 output pins (3 invert)
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Htatus Pegisier Data Rogister
a2

E?;—E? Rl ol L %ié{ RS flﬁv %f] [ﬁ? Do lnsing }BS H ﬂﬁ)
BN
1;§§@§géeeeoee
500060000000
e
e depedede)

Gontrel Register

31 2.8 juansdumiisiney vuwesavuy

Fd
dnvzvesdyg i nidgapuvemeiasununiseoniiu 3 nqudsi
L4 ¥ ]
1.DATA PORT aziiog 8 Y1130 8 pin (Audv1f 2 fau1#i 9) 1aiinesgaBonh

é ) d’ ¥ ¥ L L] ¥ T
DATA REGISTER 4 Register A1z darn Iaethadea annsesum 14

Name Read/Write Bit No. Signal Name
Data Port Write Bit7 Data 7 (pin 9)
Bit6 Data 6 (pin 8)

Bit 5 Data 5 (pin 7)

Bit 4 Data 4 (pin 6)

Bit 3 Data 3 (pin 5)

Bit 2 Data 2 (pin 4)

Bit 1 Data 1 (pin 3)

Bit 0 Data 0 (pin 2)

d'. 1 1 [ ] =1 e [-1
2. STATUS PORT iilunedaiiem Idet1ude lisunsofoudeyald wesafives

Foygpaudiog 5 dyanm uasdoyge IRQ Mudyapamayt3Bn 2 fin Taudyg o Busy o

Active Low




Name Read/Write Bit No. Signal Name
Status Port Read Bit 7 Busy
Bit 6 nAck
Bit5 PaperEnd
Bit 4 Select
Bit3 nError
Bit 2 IRQ (Not)
Bit 1 Reserved
Bit 0 Reserved

dwmsudanumznimisuveanaziinly Status Port
N A . = :§ -y o tor 9
Bit 7 Busy (ii® Active MDY INTINUWeE iTudoya
4 A o o : )
Bit 6 nAck iile Active Manedia nTosRuWniouTiorineu (Active Low)
. A . =2 A = u’hl 1t
Bit 5 PaperEnd 118 Active HUNUDY IATDINUN LLUNTLAY
. A ) < . A o
Bit 4 Select 1310 Active HUIHD9 1HDAIATBINUN
4 q = o a =
Bit 3 nError il Active M504 InTosRuwAadoRanan (Active Low)
Bit 2, Bit 1, Bit0 1l4

] »
3. CONTROL PORT (Huneiailflunmsaummiuned dagpunguiies Active

¥ []
Low snuiudeyaieunsa itiatize iniufi lign Invert

Name Read/Write Bit No. Signal Name
CONTROL PORT Read/Write Bit 3 nESelect (pin 17)
Bit2 nhnitialize (pin 16)
Bit 1 nAutoFeed {pin 14)
Bit nStrobe (pin 1)

dmsudnyaznsMauveanazinlu Contral Port

: . A . 4
Bit 3 nESelect Printer 19 Active "Hll'lﬂﬁ\‘! lﬁﬂﬂlﬂﬁﬂ\‘lﬁijﬁ

. e & A
Bit 2 ninitialize 11D Active M09 Sivan3 paiun
, 4 i .
Bit 1 nAutoFeed 119 Active VB0 ATBINUNNITEN Line Feed
, & ) . 3 ‘
Bit 0 nStrobe {9 Active Minofls msvenItiafosfainswihideyad

Ywds
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2.3.1 jihuunsAadesumanesavinu [4]

dieiimsAadefuginsainiensumesinn Aumanefavumniu mshamesdy
nnnouinreiwwdedygnudoyavuia 8 inoean1a Data Port udra i 1adaya o Strobe 1#
i Low daluiSsgunssinseniumesiNovenidnsuhiideyandouiiesdaliudy

nimfuneuiiamesorsesumsasunduningilnsel wiendumeiinofmesavuy
u Tavisinounduinezdiey 2 dnveize

daymu nack ieifumsuansigingel viendumeindonvefudygnadeya
Tnovzerdredayaal Acknowledge (i Low noundn 'l |

doysyrat Busy itoidlumsuaasiiginssl niewsumed T uozlindousudoyn
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BUSY we

—&lkK i k] -!" - g
L
aosror k) L
s P
OATA i e :
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HEL IMREE
T 21N
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nnjddedunannsarylneazBoanedudgaadlfluwefavu 1ddmssde T

dayana Haa fafida Aiu
= = o i o T A
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Strobe aoufiumes | udalinwedansunifoyayalmidan | wednnuu
o o + [ -
Acknowledge | wWosavinu asundmnimioniudoyauds | aouRuned
o ar 1 [] =
Busy NoTOUIY apunauanh lin¥ou nouR BT
o = ar Yy = o =y .4
Error wesavuy | udwlediawaandinnldnouiiunes | rouiunod
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Reset ABUNUADT W wadoyanSanumes WoAvY
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4.1 narni

domhumifdumsinestmuaiidesnuuy uszadiedy ynlsznouduiiv
wissiiofaau IMihudaFeudedtunionoufiunesdae Parallel Port teninisia
auminihszezTnaluszun xy TaoldTusunsy Visual Basic
42 S8ansAndaTunsu [6]

4.2.1 Tﬂiuﬂsuffmmsﬂ“l%ﬂu"lé'nfiaﬁ“lﬂé’ﬁﬂ%ﬂﬁSﬂgqiﬂsnmsn Visual Basic 13
TwnTesvesd 14 ud Seidumounsaadeda

1) 168asouuAnAnd Visual Studio uAud 11u1a538Rs0u sodnag

» v H
TilsunsuRadeaziFuiauda Tuid (AutoRun) Idadntlu Next Ae g 4.1

'+, Installation Wizard for 1||'|5=_|E|ISI::.n:I i3

T BB A

Visual Studio 6.0 Enterprise Edifion

Weid  The Visual Studio 6.0 Enterprise Edition Setup program wil walk you thiough
instaling the appliications and components youll need to accomplish your
programening tasks.

Use the Nexst bution to proceed to the next screen. If you want te chance
something in a previous screen, click the Back betton. You may cancel the
installation at any time by clicking the Exit button.

1f you would Bke 1o view the Visual Shadio B.0 Enterprise E dition Readme
fe, chick here.

View Readme

Nedt > B

UM 41 Gudedslalsunsy Visual Basic
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2) azils 'Iﬂ:‘]vlﬂﬂzﬁaﬂ End User License Agreement hndndudon I accept the agreement udn

aantju Next Ae 31 4.2

“+.. Installation Wizard for 'lll'lsuaIStutEmEr

End User Lmense Agreement

Be sure to carefully read and undesstand all of the ights and restictions
described in the EULA. You will be asked lo review and eithet accept or not
accept the terms of the EULA. This product will not set up on your computer !
wunless of until pou accept the terms of the EULA. For pous future reference, !
pou map print the best of the ELILA fiom the eula.ta file of this preduct. 'You i
wdm:mamwdﬂnEﬂLAla&wﬁaﬂmg&eMumﬂm
' yous country, of wile: Microsolt Sales Information Centes/One !
MmmsnﬂWay}Hed‘nond WA 980526399

{END-USER LICENSE AGHEEMENT FOR MICROSOFT SOFTWARE ii !

IMPORTANT-READ CAREFULLY: This Microsoft End-User License
Agreement ["EULA"] is a legal agreement between you {either an
individual of asi@een&yiandldicmsoﬁtupuaﬁmfauemcmsdt
software produci{s) accompanying this EULA, which includefs} computes
software and may include “online™ or electonic documentation,
asmahad mecia. and printed materials {"50FTWARE PRODUCT"). By
copyng, of otherwise using the SOFTWARE PRODUCT or arw

llm&'l'l"" Ton ol md mlmin?d sinis vmvne be b b i M e bmar o o Ala ._._j

Press the PAGE DOWN key to see more text...

1% ) accept the agreement
™ § don't accept the agreement

< Back " Next> ‘ Exit

31]11 42 umnemsoeniudennasmsidon
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@ ’ H
3) asnziflounSeuisnsondeyadnq IfiSoudosudndndlu Next A 3

. Installation Wizard for Visual S.tﬁdiuﬁ.ﬁl_i ] seldition - o T8 N __)_5_]

Product Number and User ID
e e ot our D _

1415 : imam

Please enter your name and your company's name

Ypu name:

1 Teleecommumnieation Enpginesering

i
i
i
H
I
i
i
!
]
|
i
i
i
i
|
]
]
]
!
I
|
|
;

Your company's name:

éSn:rm:ree University of Techmology

<Back LA D

§19 4.3 ueasmsamnzifioudnds

o

. . . =1 & A o
4) DWiAN Microsoft Virtual Machine for Java uﬁ’mnnﬂu Next %10 NIAR

»
-~ 9 A Ly oty =Y L
T rygafadagsinnTot Tavse Tuidudnanilu ok
4

A o A ] ) .;’I 1 o oW W oM ~ e’:
5) dieijmn s lmigaRanssznrihdssnszdadaunla Iidennsdnds

-é - 3 ] = | oF 1
WU Custom &evz Ianuasaanlunisdadainniwd@indniy Next da g1l 4.4
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+. Instatlation Wizard for 'H'isua{ Etﬁdiﬁ EIIEnter

Visual Studio 6.0 Enterpnse Edition

Select Custom to define an integrated setup of products and server
apphcations for this workstalion.

Select Froducts to mstall pre-conhigured Visual Studio Enterprise products.

Select Server Appicaiions to skip over the setup of workstaion tooks and go |

cﬁec@mmmaldnnm g

§

;——Ewmsawnptm e
e

i . ! :

é

Next > Eat ||

i 1
31N 4.4 utrAINISABNARALILY Custom
s ' d a3 4 i
6) ifondwmisvaeIdameifias@Ands Common Files Fuiluiifiylnd
INF0980A19% Y09 Visual Studio 921445 miu wu silam dredraewndindu iazionms

]
W 2o

r ¥
FiIAA99) aﬂuﬁu“lunﬁmﬁmmnmmﬂwﬂnﬂmm Smusm iudananu Next #9 ;1]11 45
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.. Installation Wizard for Visual Studio 6.0

Choose Common Install Folder :
Yo can choose the location of the files that are common among Visual
Stado 6.0 applications. The comman filez should he stored in a folder ‘
called Common. ;

If you need to change the default shown below, you man click the Browse ’
button to explore your hard drive and choose a new location.

Choose a folder for commeon fes:

CProgram Fles W icnaeoft Yisus! Studioorman i

! : Browse... I

The mirdmum space required for the comemon folder is 58 MB.

Drive C: has S056 MB free.
cBack [ New> Eik
71 4.5 uansmsfonduimis Twawes Common Files

¥
L

a & ya - A - = e
7) lunsdensdilouldnisAndanin Custom TamAonmwizais@adeded

1] ¥ T
(A 19991 Visual Basic tnniuga it 4.6
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visual Studio 6.0 Enterprise - Custon
tv the Dptions kst, select the items pou want installed; clear the tems pou do not want instalied. !
]

A grayed hox with a check indicates that only part of the component wil be installed. To select all components |
in the Option fist, click Select AY. §
Dptions: Description: i
IV Microsoft Visual Basic 6.0 48102K 4} | instake addtional ActiveX controls. L

I™ Microsoft Visual C++ 6.0 272695K |

| Microsoft Visual FoxPro 6.0 78806 K !
I Micosolt Visual InteDev 6.0 43206K | B

I~ Microsolt Visual SourceSafe 5.0  10370K »
v IR _ _ RARS N E Uhanns Dinhn 5
{+ DataAccess 10895K | = )

v Enterprise Tooks 52651K ~ | - Select Al ;

i 'Folder for Cumently Selecled Dptior: SEREREEE D
i i - : i
| CAWINDOWS System32 ; 1! !
Space required on C; 137302 K

Space avallable on C: R7I6K |

i d |

1 4.6 udasmsFenARdunie Visual Basic
8) Tunsiadensrvee lilddndeaunsy niensefunudesnsdes i
Lﬁﬂﬂﬁﬂget,ﬁmﬁn'lé'niuﬁ'mﬁamﬁmﬁu‘lﬁ‘maéﬁmmﬂ%’ﬂuizwimﬁ’fﬂaga WluduTaendn
1} Change Option ududn Wifienlududensoeiidenagniely
9) Eﬁﬂaﬂﬁgﬂﬁ’uﬁﬂﬂﬁ’l@f} uﬁqqﬂﬁﬂﬁwzﬁaﬂﬁ'lﬂﬁﬁnq asluinieq

o ar 4 4 g z A L]
renfuneinegUi 4.7 uazilofadaSouSooudfies Restart n3oel]
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Mitrosoft Visual Stin? ﬁﬂ.gwpﬂsﬁﬁun isa
complete development suite for rapidly ing
demanding enterprise solitions.
Features Inchude:
integrated Enterprise Visual Database Tools.

igh speed access to Oracle and Microsolt SOL Server
mbases.

Component management tools.

Touls to visually debug and analyze aspects of a
distributed application.

Ability to organize for development by h_arge tearns.
A developer edition of BackOffice? Server.
A complete suite for Windows NT? based development.

Visual Studic 5.0 FGFDHSE

Desinasion Fi:
cAA heseons s ABICYCLE JCD

istont] o [} 1 unktied Pt § 7.2 Woual_Studoseps {T g ot studbo m0 k.. B s

7 @ [
1 4.7 naesmsnedilddna ashunSewmeniuaes

42.2. Tosunsuilezdosdndeing mpout32.dll 'lundesdan Seezihan'ld Taw
My AoriING mpous2.dn ashyInamed System32 UD952UY Windows

4.2.3. ‘Iﬂmﬂmf’:mmmﬁ1msmuqumsnyuwwﬂma{mmmmq uazd
annsomuguand nasasufismamanyuiddae

4.2.4. #lsunsuemnsormnsnSsufeusedumvssdyanadi 185unmsSam

wihuiluszdvedined sumnnudivesdyanui i lénnndesamvesdoyae
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w, Forml -
. moter 1 © XFomard YUp |
TR 11085 }335
Forward J Resst 1 !
' X Reverse Y Down
Show Output ; :

1 4.8 uamamsSuthg Tusunsy

4.3.1 mslnulhunsuniunuenes

X ' ¥ Q.‘ o H
TuasuGuTilsunsu TnsdrTsunsuezdlszneudsjufugwialdds gl 4.9

w. Forml

71 4.9 uaneiuRuguveslilsunsy

v ' o 9
Tagion guie szuamalfufugudmivms o fswazdoadsii

® nuwny 1 ety Forward 1§ilfednenisTamannduvesdagaaunmiminly
o ' A dor A 3/ )
dumishuemeivumdoulldhanth

®  wwway 2 Ay Reset il ianmnuduvosdygnammnaimanadda uas

A o [ 4 =,

doamsazndoudumisasmeemelaliigasudy
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L3

®  WuHAY 4 A9 X Reverse 15tloumasindmuaszez lunismiounosondsluuny
X

* mnuay s fie Y Up Wilousnsfindmuaszos lumandousiauluuny v

® nuiaY 6 e Y Down I9fleumnaiiifmunszos lunmsmasudinaluuny v

® vut1av 7 #ie Show Output 191iiedBamsms1ua Output S Tasfiezuanuiiuma
Fedusmdnezalsinguiieng Show Output W dauermalugalii 4.10

. ' & o . .
® wno@y 8 An wy File MiRenaymstamude lidadieg 2 wyfe Print uoy Exit

w. Form2

Min L

71 4.10 uommsiidrs Show Output

432 asliawlsunsufisuadfuszsdudaanadinmsia
4 . w1 ' [ ¥
diedhns Sammnuiman ihasunagaudr Isunsuszidlandidrg  Show
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Featuring Unitrode 1.293 and L2930
Producte Now From Texas instruments
Wide Suppiy-Voltage Range: 4.5V 1036V
Separate inputLogic Supply

internal ESD Protection

Thermal Shutdown

High-Noise-Immunity Inputs

Functional Replacements for SG5 1293 and
SGS L2930

Cutput Current 1 APerChannal

1600 mA for L293D)

Peak Output Current 2 A Per Channel
(1.2 A for L253D)

QOutput Clamp Dicdes for Inductive
Transient Suppression {(L293D)

description

The L2893 and L2930 are guaduple high=current
half-H drivers. The L2893 i designed fo provide
biirectional drive currents ofup fo 1 A atvoltages
from 4.5 V to 38 V. The L203D is designed to
provide bidirectional drive currents of up to
800-mA at volages from 4.5 ¥ to 36 V. Beth
devices are designed to drive inductive badssuch
as relays, solencids, de and bipolar stepping
motors, as wel as other high-current/igh-volage
ksads in positive-supply applications.

N, NE PACKAGE
TP VIEW!
1A A
1Y 4
HEAT SINK ARD I U, BEAT SINK AND
GRQUND J GROUND
2¥ 3
24 38
Voo [ JAEN
DR PAC KAGE
ITOR VIEW]
1.2END ~ 28]] vegs
1a{]z z7{l 48
wila as{l 4y
NG {4 28]] NC
NCils  aafInC
HCils  zsflwc
near smkanp | %{ 7 2] st sink anp
SROUND s =0 2 srounp
1 fleo =of) J
ncifre  mllnc
[ Ttedi B wsll nC
2vfls w2l 3y
2Af s ]} 3a
Yoez 18]} 34LN

Allinputs are TTL compatible. Each output is a complete totemepole drive cirsult, with a Dadington transistor
sirk ard a pseudo-Larlington source. Drivers are enabled in pairs, with drivers t and 2 enabled by 1,2EM and
drivers 3 and 4 enabled by 3 4EM. When anenable input is high, the associated drivers are enabled and their
cutputs are astive and in phase ':,-.ith their imputs. When the enable input is low, those drivers are disabled and
their cutputs are off and in the high<mpedance state. With the proper data inputs, each pair of drivers forms
afulkH iorbridge) reversible drive suitable for selencid or motor applications.

On the 1203, external high-speed output clamp diodes shoukt be used for inductive transient suppression.

AV req teminal, separate from Ve, is previded for the logic inputs to minimize device power dissipation,
The L293and L2930 are characterized for aperation from 0PC to 70°0.



block diagram

NITE: Dipdt dicdes are imarnaliny L2230,

TEXASINSTRUMENTS
AVALABLE OFTIONS

PACKAGE
PLASTIC
DIP
INE}

LZG3NE
LE93DNE

Ta

FCte WP

 Unitrode Products
== from Texas Instruments
AVAILABLE OPTIONS

PACHAGED DEVICES

Ta

L7 IER
QUTLINE
WP

PLASTIC
Dip
NI

e M

L230wnP
L2e3DDwp

L2pah
La83iN

Tie DWP package ks avallable saped andrecied. Add
e sullx TR w0 device Yype fa.g., LEOADWPTR).



FUNCTION TABLE

JeaGh diyel}
WPUTST ouTPuT
A EN ¥
H M H
L L
X L 2

H = nign lewel, o= kw eval, X = wralevan,

2 = mgnpngedance {oft

T in 1 ramalshuidenn made, Me ouipiB
in e highameedance 8%ate, regandless of

e g kwels,
logic diagram

A I S . 17
1.2EN

A ] N B 2y

A 1¢ \_ 1" I
saEn 2

% 14
44 4y
/
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schematics of inputs and outputs (L293)

ECQUIVALENT OF BACH INPUT TYRCAL OF ALL QUTPUTS
VCC‘! ? R . ? msssms o s VC'CZ
s 31 r
Souow ~

ey
s I

Input
' ——————— Dutput

GRD

l GRD

schematics of inputs and outputs (L293D)

EQUIVALENT OF EMCHINPUT TYPICAL OF ALL BUTPUTS

Voo
Ve

Inpud m-A?a} Quput

- GND




absolute maximum ratings over operating free-air temperature range {unkess otherwise noted)t

Supply vellage, Vorqlsee Mot 1) oo BY

Cutput supply voltage, ‘f'ccz ................................................................ BY
inputvoltage, ¥| .. 1Y
”mputwltagerargc Vn e ......-BVtqucsz
Peak output cument, by (ro rzfcpetlmc t< 5 ms) L293 .......................................... 24
Peak sutpit curment, I (nonrepetiive, t< 100 us): L2930 ... TSRO PRI, 4 B¢
Contiruous cutpitourrent Io 293 . A
Continuous sutputotmrent s L2000 L. 550 mA
Cortinuous total dissipation at (or bekw) 25°C freeeair temperature (see Motes 2amd 3y ... 2075 mN
Cortinucws total dissipation at 80°C case temperature see Mote 3 ..o ts 5000 mi
Naximum juncion temperatire, T) .o 150
Lead temperature 15 mm {118 inchy fromaase for 10secomds .o 260°C

Staragetemperatarerange,Tﬂg e e en e ae . =000 TR 1SDPC

¥ Seeses neyorv those laed wner “saachAe mavinum g may caute cennanet damagete e devie. These are sesscaings ooy, and
Lrnlonalogeration of the davice 3tthese of amy other conditions davend ose indkated undar rcammented operating conditions™ i ot
irolied. Exposwre B apackse-madmundated conditons for extervied pedcds may aflect device relianilly,

NOTES: &, Allvckage vakes 3 vihrespactto e netweri ground lerminal

. Feroperstionabove 25°C Yee-airemperature, daras Wnoatly 3 the rae of 155 mityFC.

Feroperaticnaneve 250 casetamparatian, darateeady atthe ateot 11 AMRFS. Dt b aitionsinindiitual device el il

characeriats and thernal redstance, tne tultinthermal cverbad pretection may 2o actieated &t powerlavels sigitly anow or

ek ine rated dissp ation,

5_.: I’-\.;‘-.-



recommended operating conditions

35

wn k| umar

' Vag: 15 7
Supply voltage C v

Voo Vet
‘ Voot 57V 33 Vee L
Vi Hghievelinput volege

" rer Voot 27V 1 23 7] ¥
ViU Levevelowtms vokage X TS Y]
Ta  Oparaing tee-air emperaing v] fol IR

electrical characteristics, Vop1 2 5V, Veea = 24 V, Ta = 25°C

T ''ne slgeseaic comvarion, in which the least poive {most regative) dasignated minkmum, s vaed inthis data shaet or bagic wokage levels.

PARAMETER TEST CONDITIONS "N TYe  wax | umr
LI9%: Iy =14 . .
Wor  Hghdevelowme vobags L283L: iy =—05 A Voea=t8  Wepe—t4 v
L308 loy =t A \
VoL Lovelevel cuteus voltage ngau:%ﬁ 064 2 1s] v
MoKH  Higvkveloutpu damovollage | L2930 ey = -064 Veps+ 13 ,
oL Lovdeveloutgut damp vehage L9 o = D64 £3 i
. — A Viz 7Y 02 0 N
3] Hign-levelinput cumrern T = 53 ol
A =3 -0
} Loviieveli AT vi=0
1. it ¢ N ! = ) M
ABowiras at high level 3 22
o Logie supply sumers Ipy =0 Aoz At vel ¥ ] ma
Allautputs 3t bigh impedance L] 24
Alcateuss 3trigh kevel 4 24
2 Cuip supply cumem I =0 Al ousnurs atbow level 2 6] ma
Alouiads at righ impedance 2 L]
switching characteristics, Vooy = 6V, Vo= 24V, T = 25°C
) LITNE, L293DNE
PARAMETER TEST COMDITIONS UMt
N TYP MAX
Ly Propagaton dalay Sme, yeto-highievel o trom Aot B0 3
L Prepagation delay Sme, highiodevi-devel outpus fram Anpat 400 ns
paﬁa - i - CL=30 pF, See Hgure 1 -
T Transkiontive, boado-ighdevaloutps 00 ns
try  Tranakiontime, ighto-dradeveloutput 300 s
switching characteristics, Vogy = 5V, Vop2= 24V, Tg = 25°C
LIFI0WR, 1 293N
PARAMETER TESTCONDITKING | L20300WP L23DN | 9y
MR OTYP MAX
i Prosagaton daksy Ime, kvetohighievel oo om A ingt 50 s
BHL  Propagation deRy Sme, Ngh-odewBaval it from Anput 200 ng
= s - Cp=30 pF, See Figue 1 -
T LK Teangtion tive, v-z-righdavel st 100 m
*THL Trandtion ime, nigh-todovAeval ouno: Bo m
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PARAMETER MEASUREMENT INFORMATION

nput &V 24V input
]
L]
Fulse Voot Yegs
deneratol | A
|see Note B}
¥ Toumm Py i } £ oo, YOH
T = 30 pF ; 1
v EN i 5% 50%,
isee Note A Sutput i
W W%
_L 1 VoL
-+ = je—b- ma trin
TEST LRr VOLTAGE WAVEFCRIS

ROTES: A Cpichages prooe an pg capackanie,
6. The pulie generayr ras M RRovANg CRamEcemaes: L 10ms, 3 < 100, 5 = 10 w3, PRI = HaHz, dg = 5011

Figure 1. Test Circuit and Voltage Waveforms



APPLICATION INFORMATION
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Figure 2. Two-Fhase Moltor Driver {LL293)
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APPLICATION INFORMATION
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Figure 3. Two-Phase Motar Driver {1.293D)
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APPLICATION INFORMATION

Larity

b =
oy SESSOT S
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Figure 4. DC Motor Controls
fconnections to ground and to

supply vollage)

V re
ez 2 SES5001

LASIZ
GND

Figure 5. Bidirectional DG Molor Gontrol
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APPLICATION INFORMATION
k32w 300w A
et~ i :
H z
[ ot = + L
5
: 4
Voo O—g Lf% Tllﬂ L& 5
T
o
w—-[‘—o—-{‘—-:l
B
=% g2 =+ 1

C1=03 » BE3 3001

Figure §. Bipolar Stepping-WMotor Contbrol

mounting instructions
The Rthj-amp of the L2833 can be reduced by sddedng the SHD pins 0 3 suitable coppor area of the prinded
circuit board of fo an extemal heatsink.

Figura 9shows the maximum package paaar Proyt and the 82 as a funclion ofihe sikde ! of two equal squarn
coppet amas having a thickness of 35 um {saa Fgure 7). In addilion, an exiemal heal sink can b used [soe
Figure 8).

Buring soldering, the pin omperature must not cxceed 280%2, and the sokdering ¥me must not be longer than
12 seconds,

Tne external neatsing o prined circull copper area maust oo connected o oloctrical ground.



APPLICATION INFORMATION

Canper Sea3Sqer Toickiess

———r —

Prirted Cireuit Bomd

Figsire 7. Exampie of Printed Circuit Board Copper Area
fused as heal sink}

Figure 8. External Heat Sink Mounting Example
B ga = 25507V}
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PTOT~ Power Dissgation — W

MAXBAUM POWER AND JUNCTION

va

APPLICATION INFORMATION

THERMAL RESISTANCE

oTiTae

12

20 k)

LSide f ~mm

Figure®

-]

a4 = Thornal Resistymce =Chi

PToT = Powar Tis sipation - W

MAXIMUI POWER DISSIPATIN
Ve
AMBIENT TEMPERAT URE
5 A
\'\,\ With hii:'iie Hex Sink
4 . —
)
N \
3 Heal Sink \ith o) 5 w 255N \
_,“N__F:m Ad \\\x\ \
1 N \
ey
"]
0 A
-5 b 1] 190 150

Ty = dmaien] Torperature =43

Figure 10
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Swazdeaiaty sunsy
Didsunsuiidesa 1

Private Declare Sub Out Lib "inpout32.dIl" Alias "Out32" (ByVal PortAddress As Integer, ByVal
Value As Integer)
Private Declare Sub Sleep Lib "kernei32" (ByVal dwMilliseconds As Long)
Public pwrite As Integer
Dim i, j, m, z As Integer
Dim row, col As Integer
Dim k, junk As String
Dim column, outputExcel
Private Sub Command3 Click(}
Form2.Show
End Sub
Private Sub Form_load()

Command].Caption = "Forward"

Command2.Caption = "Reset”

MSComml.CommPort = 1

MSComm]1.Settings = "9600,n, 8, 1"

MSComm1.PortOpen = True -
column = Array("A", "B", "C", "D", "E", "F", "G", "H", "I", "J", "K", "L", "M", "N", "QO", "P",
"Q","R", "S", "T", "U", "V, "W, XN, TYY, P20, "AAY, "AB", "AC", "AD", "AE", "AF", "AG",
"AH", "AI", "AJ", "AK", "AL", "TAM", "AN", "AQ", "AP", "AQ", "AR", "AS", "AT", "AU",
"AV", "AW", "AX™)

m=0

row = 60

col =0



Textl.Text=109.5
Text2.Text =93.5
Text3. Text =139
Text4. Text = 350
pwrite = &H378
Out pwrite, &HO
End Sub
Private Sub Form_Unload(Cancel As Integer)
MSComm!.Output = "s"
MSComm1.PortOpen = False
End Sub
Private Sub Commandl_Click(}
Sleep (100)
MSComm1.DTREnable = False
MSComm1.DTREnable = True
MSComm1i.Inputlen=0
MSComm1.Output = "d"
junk = MSComm1.Input
Set outputExcel = CreateObject("Excel. Application™)
outputExcel. Workbooks.Add
Sleep (100)
Forj=1To 30
Sleep (2000)
Call receivelnput
Sleep (500)
Fori=1To49
Out pwrite, &H30
Sleep (Textl. Text) v
Qut pwrite, &KHO
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col =col +1
Sleep (2000)
Call receivelnput
Sleep (500)
Next i
Out pwrite, &H3
Sleep (Text2,Text)
Out pwrite, &HO
Sleep (2000)
row =row - ]
Call receivelnput
Sleep (500)
Fori=1To 49
Out pwrite, &H50
Sleep (Text3.Text)
Out pwrite, &HO
col=col-1
Sleep (2000)
Call receivelnput
Sleep (500)
Next i
TOW = rOwW - 1
If row > ( Then
Out pwrite, &H3
Sleep (Text2.Text)
Out pwrite, &HO
End If
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Next j
Form2.Show
outputExcel. Visible = True
End Sub
Private Sub Command2_Click()
Out pwrite, &H5
Sleep (4550)
Out pwrite, &HO
End Sub
Private Sub receivelnput()
Const SpeedBaud = 16000
Dim LngSize As Long, X
MSComm1.DTREnable = Faise
MSComm1.DTREnable = True
MSComm1.InputLen = 0
MSComm1.Output = "1"
Call showQutput
End Sub
Private Sub showQutput()
MSComm]1.Output = "d"
k = Val(MSComm1.Input)
outputExcel.Range(column{col} & row).Value = k
Select Case k
Casels> 6
Form2.outputColor(m).BackColor = RGB(69, 0, 255)
Case Is > 5.75
Form2.ocutputColor(m).BackColor = RGB(130, 0, 255)
CaseIs > 5.5 v
Form2.outputColor(m).BackColor = RGB(191, 0, 255)



CaseIs>5.25

Form2,outputColor(m).BackColor = RGB(252, 0, 255)
Casels>5

Form2.outputColor(sn).BackColor = RGB(255, 0, 198)
CaseIs > 4.75

Form2.outputColor(m).BackColor = RGB(255, 0, 137)
Case Is > 4.5

Form2,outputColor{m).BackColor = RGB(255, 0, 76)
Case Is > 4.25

Form2.outputColor(m).BackColor = RGB(255, 0, 15}
Casels>4

Form2.outputColor(m).BackColor = RGB(255, 46, 0)
CaselIs > 3.75

Form2.outputColor{m).BackColor = RGB(255, 107, 0)
Case Is> 3.5

Form?2.outputColor(m).BackColor = RGB(255, 168, 0)
Case Is > 3.25

FormZ.outputColor(m).BackColor = RGB(255, 229, 0)
CaseIs>3

Form2.outputColor(m).BackColor = RGB(221, 255, 0)
CaseIs >2.75

Form2.outputColor(m).BackColor = RGB(160, 255, 0)
CaseIs>2.5

Form2.outputColor(m).BackColor = RGB(99, 255, 0}
Case Is > 2.25

Form2.outputColor(m).BackColor = RGB(38, 255, 0)
Case Is > 2

Form2.outputColor(m).BackColor = RGB(0, 255, 23)
CaseIs> 1,75
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Form2.outputColor{m).BackColor = RGB(0, 255, 84)
Casels> 1.5

Form2.outputColor(m).BackColor = RGB(0, 255, 145)
CaseIs > 1.25

Form2.outputColor(m).BackColor = RGB(0, 255, 206)
CaselIs>1 _

Form2.outputColor(m).BackColor = RGB(0, 244, 255)
Case Is > 0.75

Form2.outputColor(m).BackColor = RGB(0, 183, 255)
CaseIs> 0.5

Form?2.outputColor(m).BackColor = RGB(0, 122, 255)
Case Is > 0.25

Form2.outputColor(m).BackColor = RGB(0, 61, 255)
Case Is <= 0.25

Form2.outputColor(m}.BackColor = RGB(0, 0, 0)
Case Else

MsgBox "Not Found"

End Select

m=m+1

End Sub

Tulsunsuiineda 2
Private Sub Form_load()
Form2.RefColor(25).BackColor = RGB(69, 0, 255)
Form2.RefColor(24).BackColor = RGB(130, 0, 255)
Form2.RefColor(23).BackColor = RGB(191, 0, 255)
Form2.RefColor(22).BackColor = RGB(252, 0, 255)
Form2,RefColor(21).BackColor = RGB(255, 0, 198)
Form2.RefColor(20).BackColor = RGB(255, 0, 137)



Form2.RefColor{19).BackColor = RGB(255, 0, 76)
Form2.RefColor(18).BackColor = RGB(255, 0, 15)
Form2.RefColor{17).BackColor = RGB(255, 46, 0)
Form2.RefColor(16).BackColor = RGB(255, 107, 0)
Form?2.RefColor(15).BackColor = RGB(253, 168, 0)
Form2.RefColor(14).BackColor = RGB(255, 229, 0)
Form2.RefColor(13).BackColor = RGB(221, 255, 0)
Form?2.RefColor(12).BackColor = RGB(160, 255, 0)
Form?2.RefColor(11).BackColor = RGB(99, 255, 0)
Form2.RefColor(10).BackColor = RGB(38, 255, 0)
Form?2.RefColor{9).BackColor = RGB(0, 255, 23)
Form2.RefColor(8).BackColor = RGB(0, 255, 84)
Form2.RefColor(7).BackColor = RGB(0, 255, 145)
Form2.RefColor{(6).BackColor = RGB(0, 255, 206)
Form2.RefColor(5).BackColor = RGB(0, 244, 255)
Form2.RefColor(4).BackColor = RGB(0, 183, 255)
Form2.RefColor(3).BackColor = RGB(0, 122, 255)
Form2.RefColor(2).BackColor = RGB(0, 61, 255)
Form2 RefColot(1).BackColor = RGB(0, 0, 255)
Form2.RefColor(0).BackColor = RGB(0, 0, 0)

End Sub

Private Sub mnuPrint_Click()

Dim o As Integer

Foro=1To1l

Form2.PrintForm

Next o

Printer. EndDoc

End Sub v

Private Sub mnuExit_Click()
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Dim Response As Variant
Response = MsgBox(" Are you sure ? ", vbQuestion + vhYesNo, " Exit ")
If Response = vbYes Then
End
End If
End Sub




(1]

[2]

[3]

[4]
(5]

[6]

[7]

[8]
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NamesnIUaAT 3 (DC motor). from http://www.sut.ac.th/e-texts/Eng/automatic/
chapter 214.htm, July 2007

ﬂWﬂ'J‘I.IﬂNi‘l'll111!%‘31!90119!913‘;ﬂ13llﬂﬂ1~1 from http://202.8.85.164/~adisak51/page21.him]

, January 2000

nednuMM (Printer Port(LPT) or Parallel Port). from http://thaiio.com/Hardware- cgi/
hardware.cgi?0002, July 2007
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