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LINEAR MOTION SYSTEM
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Academic-Year 2006

Abstract

This thesis presents the design of two dimensional linear motion control system. The
designing procedures are.divided into 3 parts. The first part is mechanical design which consists
of the mechanical structure made by aluminium profiles, linear guides and grips to grip all
mechanical structure together. The second part is stepping motor driver circuit design and the
third part is computer.interfacing program development.

The purpose of this. project is to produce-the prototype of two dimensional linear motion
control system for the liquid dispensing.and suction tool in-isolating blood cells used in hospitals.
This linear motion system can be simply used by inputting the desired position in the developed

software and this system will move to the specified point automatically.
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Pin No (DB25) | Signal name Direction Register - | Inverted
bit
1 nStrobe Out Control-0 | Yes
2 Data0 In/Out Data-0 No
3 Datal In/Out Data-1 No
4 Data2 In/Out Data-2 No
5 Data3 In/Out Data-3 No
6 Data4 In/Out Data-4 No
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9 Data7 In/Out Data-7 No
10 nAck In Status-6 No
11 Busy In Status-7 Yes
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FLB Select In Status-4 No
14 Linefeed Out Control-1 Yes
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17 nSelect-Printer Out Control-3 Yes
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15

: 4
2.3.4 M3¥oNABHINNBIAVIUINVE Visual Basic
A . . ' Y = s s ~ N ¥
1109910 Visual Basic 11150410952 UUE15ALISYOIABURAADS |9 1AgATI
o & ~ P LA ¢ ¢ ¢
aatiu Tumsiweu TdsunsuTaold Visual Basic 1N0AIDANE1TALIST HIUNDIAYUIU(Paralle]
q’l’ T 4 @ 1 o 4
Port) Mlamseen larnguednauasmssumnseaenduys 39doelsIls DDL 1
1 A A 9/ da oA 1w 4 ¥
¥0 o5 on I9HenTuRadeiunosa 1A
= . a 1w 8 4 1 d
Tumsilouldsunsu Visual Basic  1Ha11150Ana0nug15aAIs A IOUDNHIUNDSA
3 b4 4
iy vzuegiy Jeya amuzuazmsaivgy laviiseaziBease il
k4 =4 v Y cido =Y Y o o o ]
1. deya vuneds msdedeyaniiswu 8 daldfugilnssinteusnitte wu
= I A Yo = P pr A 3 J
WIURDINTO INNUABNNIADS 210509 130 mAlllwomos
o PEE d‘ o ¢ q
2. aamz nuede Tyt hnssedoauzvesas a3 151 1A50Emor
A A T ¥ Y = ° 3/ ~ = d  aw
1A504 Busy visoasdae s oufivgia Hudu lulSaanidnusady
¥ o o i % o o
i Agldnesaaaiinz midindinlusiussunugdnsed Taaldiudasy
dya9e Input (+5 Vdc)
3./ manaugu veAede NSt delfoyesiual ¢ Taieshmiifinaugums
o a . X gl
MWNIUVDINTHIND T 43U Strobe, Auto linefeed, Select printer g
(R A o Ay a 3 A A P o
lumsdaan Port Address nesavuau ideganasliiudesinlleendnosauuim
£ L e 4 Y o3 & = 9 o 7= v
T 1AIALAYTIN16 taAWDsHuaseyatlug 2 Felldouasiuau & fa iy mugiu

16 &HOF 1 Port=00001111, 404311 2

2.3.5 maeulsunsufadonunesaviniidae Visual Basic 6
Tumsilowlysunsunauauaynsaimuneniiiwesavu i Visial  Basiclidl
HaFudmsvAnnesunesavulagassudmmsadon 1 sunsuaadeiunesald Tae
“l%ﬁaﬁﬂ?uﬁm?ﬂunﬂugﬂmm APL(Application Programming Interface) 3992 1115 0ARABEIY
foya unsdedoyalfmesandoems
msdszmaiensuitodon1F WS Tnpouts2.dil 1y Visual Basic 6 vzdpatlsymea
AariFuiinda19ues Code Window fou

o o o 4 4 o @ [
dwmsumsilsemaianduies onldau IWa Inpout2.dil dmsumssudeya

Private Declare Function Inp Lib “inpout32.dil” Alias “Inp32” (By val PortAddress As Integer)

As Integer

o [ o o 4 - 4 o s ]
dmsunmisilseneifenduive’son1deu 1Wa npout32.dil dmsunisdedoya




16

Private Declare Sub Out Lib “inpout32.dll” Alias “Out32” (By val PortAddress As Integer, By

Val Value As Integer)

o o w A w vo9 . . o © o 9 [V 4 v 3
msumTunesu-adavoyaly Visual Basic 6 mdenldlumsivdoyatinintiueg

IEEEE

o
Inp (WBSAUDAATE)

o o o Yo Y 9 o d'o
L‘]d_IUﬂWﬁ\‘]'Vlcl‘lﬁ‘U“U@Nﬁl"lﬂﬂ'ﬁ]’lﬂW@iﬂV]ﬂWﬂMﬂ

Y

4 o o g 9 1 3 J 3 Vo o
dumdanlslumsddoyavenainnesaiiusteslifgs

J a 1
Out WosaLEAIAIH, Joyaiiszds

1 =2 A 1 1 ' o o o
Lflumsm%yjamﬁ’mumagszmn 0-255 Iﬂﬂﬁ\i@ﬂﬂ’ﬂNWﬂiﬁtmﬂ!ﬂiﬁ‘ﬂﬂ'lﬁuﬂ




duinvieayanan wizveuindimansed
4
uni 3

HAanNIIeBNIUY

3.1 nestumdtihvened

nesfuaflTaemefozdssnoudis  duadwdygnanigy  duduadyie

4 1 @ e o 4
wames unsd ARG Y IUTLNIU AN 3.1

\ ar Qr
) e N

~
g

2 IUNIU

. [ o %) 1 2
s s lumsiusduthnewes dmsunamas 9

51U 3.1

LY

MUAN




20

311 dwahedggnamaugy Hudufinuguasiauvessmillwenmes Tashly

| L o o »
dauilldas93390 (0) Szt lumsmuguailueines Tasawe 2955w 1470 1297

5 A lWie ¢ B@W D
? o090 9 Q0
¥
WALF F i
naLt W . ENADLE
e S DR N oLt LOGKC
- =t} £OM INTL
i o JUE - L
2 3] 5 o

-3 Sng

Gas¢

b & b4 O v

D SEMS ' Yies BENEZ 50

11l 32 ariden Inesiings vas 1297

1297 Wureessamuquatiiliweines Tavadedagin 4 vla dwiumsdu
oy & g
il TavewosuuTu Twans Bipolar) Hagiungil Iwna1s (Unipolar) #agmseaiisdaygin
A W & U
181u TvupnTeian22 (Half Step), ¥ i1 a (One Phase) Laaoua (Two - Phase) tazdadl

N3NNIz IR IARIY

4
3.1.1.1 Wihfe19ques 1297
VIANUBY 1297 TiAT59a219RegUN 3.3 uazlintinaign aem1s1ei 3.1

31]’11 33 V1994 L297




21

M1319A 3.1 iveuIanee ves L297

Sync lunsainsde L297 vaedia1u15a90v1 Syne Henu ¢ lagld1995 RC
Network IN8939951082

GND NNTIIA

HOME Output 11114 Open Collector fluenin 1297 agﬁamuzﬁ'uﬁu ABCD =0101

A dyarouda A

INH1 fhamluaouzduitoniuqumsdumla AB

B Yoy ua B

C Fryaroumer €

INH2 fattaougAieaIuREAs T lura Cd

D gD

ENABLE 129792319114 1861 ENABLE Tdo1mzgq

Control ¥ 11UA2993 Chopper 198
FijaaizEngds Chopper 92n3e RN INHT,INH2
Bl qeieea99s Chopper 1znaz i ABCD

A 5V Input

SENS2 syTaasnsidaninnaduveala cD

SENSI suTraamendunmnmaTuvssla AB

Vref Tafin 8138481151999 Chopper

0SC N5 RC Network %zﬁiaﬁl’wﬁmﬁﬁﬂﬁmuﬂﬁmw Chopper (ﬂ:nuﬁ' 1/0.69RC)

CW/CCW Avuadfinie aadunsen iy

CLOCK fandnafinowad = 0 ﬁagaunm%mﬁuﬁu [ n%s Tyanazfafivoun
B

HALF/FULL oaouzge zihoulyTnuandedanag

& o o S w
DTN IUSA ﬂz%)ﬂ‘lu‘luiﬂﬂﬂlﬁu‘ﬂﬁﬁﬁg

RESET

ad
ILHR




22

1297 9z5udggauurien (STEP CLOCK) #iAn1s (DIRECTION) uagdgygy1auion
o o as )
Truamsdu (MODE SIGNAL) 10 ulasneuInsamesudrnzadiedgyanu (ABcD) Tids
duTuuownes
[ L) o A W % & o as
Handundnues 1297 Aedradudaaar (Translator) Fazadsdduie uazees
-7 A L L4 [-] o
# (Chopper) Fsozarugunszualuvvamnuemes madudygpammsasumals 3
3 o 4
WUUAB HUVATIIINIE (HALF STEP), niluwe (ONE-PHASE), aouWe (TWO-Phase) 1n®
1 4 13
1i9n91A HALF/FULL uasdelidaygnududs 2 dgygna’ldun INHI, INH2 71 1297 ads
3 1 Qr 1 Q 4
i Tnoae lasassfusuduadiPwemesionruguassualuvaaie
Fre¥ 1D (Oscillator) 9955 mazadiadnanuaaa delsfinszuaivanla
s 3 v [
fisuivuainas 13 vsedoussaunnaseudidmmmulumaduueensfidudiuiful SENSI
[ 4 1
759 SENS2 IMAUAITHT 13711 Vref uda WalWas sxdhamuifanmsdasivizveenseuadu
o v o &1 @ -y o [ ‘ o 3/
yonas sunseNaNadae livasiadwanudiuy sanmsinusinanezi Ivnszualy
’ F'4 13
YAAIAAIN NSAININTLUAVOIVARIATINITON IABILTMTIAUNAVT Vref
) v V& e a . A
Tuntsde 1297 vmwsaresudilfifailamt nsadsunau_(Ground Noise) e

] L] 14
vanausilgmiliyoureatesda laes down SYNC dhduiy insizaziiuezliises RC e

a
WIILAYD

1 ]
S¥YNC SYNC
1297 L297

Vg O5C 0sC
2 |‘ﬁ 16

BV R
[
$-5800 I e

i 3:amsideusient SYNC

3.1.1.2 Siumialuniduuuunyg
o o o o« 1 J ¢§ o
M edugnuves 1297 mnsaadssrumaluuudien 1dus uuunFedenae

4 4 o ; ¥ v :
nilaa uazasuradynuuviziinuveuviuvssdygiuiy CLOCK



23

matuuuadedanas Taoldun HALF/FULL oz

¥y 2 3 &4 & & 2 Bt ¥ F & S ’

A-__r__"l
» T 1 r——‘!—]

SRS ey | —
A3 LT L1

31]% 35 dulaluTnuanssadt

mstuuuasdina Tao 1y HALFFULL fdausduliedanasegiaaush

t4
(1,3,5,7) TuInuafl INH1, INH2 ooz gennon

1 3 ] 3 1 3 » ¢ & 3 3 7
O
STRER e R e e e
‘z » gL 1 [ N V1
L3 i | L J 1A, [

N £l (=] ]
mmErouo o L A\"ell = I 1 A1
HOME

IN#
I . e e W B 0 i i 0 i e —— e S

o
(RN o pp—— - - - e cmw.e ——

Sattas

it 3.6 SsvialuTnmaous

mstumninilae Jooldn HALFFULL, flsezddiefulasegiaonsy

(2,4,6,8)

°o_ &
91 3.7 Srdularla Tnanilavia



24

r J 4 Q t.:; \ 1 3
3.1.2 swdvadlthuemes o lddygandunsndmadudygunmuguudl nszua

oo

@ d

o ' v = d'::y o 3 @
wrdelifisansunmshszdudrmiaemes Tunil 1149955 mdu5 931 lunsd

<3 It ] Y 2 = v A o o '3 v s d
amﬂﬂwammem%um FIVSUANUASAINNIINITNUINI UL TADIUIADUVUUTAD Glu

Ay s o Aq YA
ﬂimﬂﬁ@ﬂﬂ']ﬁﬂi]%‘lmﬂi%uﬁq@e] "JQ"I]STJNWGL"Uﬂﬂ L6203

oUT1 DUTZ
CBOOTY | 8 ' £ao0vT2
[ u l
o
UOLTRGE CHRARGE
UREF ¢ | Rererency pUMP
A R |
{
ENABLEG- - *;]—* -4 ___C
1o "QD I> « 3""<"C —0 1N2
THERNAL
SHUTDOUN
7 \ —
8ERN L BND AL ETWI - 82

31 3.8 udon laazuns e L6203

A g v =Y a o 24 @ 1
L6203 Lf’u'Nﬂiﬁ'JﬁJ‘VH‘]_’UW'J‘UU‘IfuﬂK\!ﬁ‘USﬁﬂ (Full Bridge) WJLﬂuﬂ']ii'J?Jﬂu53ﬂ31\3
= 4 a o @ o v
ANDANIUIDI NI TIPS (DMOS. power transistors) (ka9 1y Tnans ogluases
v A ° a @ ' 3 A o
5'33J¢]'Jlﬂﬂ'3%i@ﬁ']iJ']5ﬂ‘V]']Tﬁﬁ’]llTﬁﬂlwuﬂﬁﬁﬂﬁ']ll']iﬂi‘hﬁ']']ﬁellﬂﬂﬂﬂll'lﬂﬂ']ﬂlﬂlﬂﬂ ﬁ’nﬂiﬂﬁl‘]&flﬂ‘ﬂ

unasseldgata 42 Taad



25

3.1.2.1 n¥ONIA199U94 L6203

]
v cv =

Y1619 Y03 L6203 Himsianedsgif 3.9 uazfimiifiaiendsasien 3.2

B

ENRBLE
SENSE
VREF
> BooT2
2 N2
) BND
1IN

| S——— - ]
A oyt

Z ThE TONHECTED TO PIM/B

i, UB
S ouT2

oA W e DR N @ W

e
&

) & ﬂ$;<
)

|

HE21LEPR2-83

519 3.9 98316203

Y

M99 3.2 LAV IV ORI YD L6203

DAY
SENSE #1011 Rsense aosdantifiosunistlounduvesnszualums lddy
d
EILGH
A 1 @ g a 7 o & '
ENABLE HIPBg AU IRINIIND SN UF MR oIz nmazIzifenlumsildey
DSZUFDINT INT (19% TN2
(~] -4
GND Huansaaa
o & A da
OUT2 1DINNAVDINS IVSATNTDS
Vs IWvedumadois
¢ Ao o
OUTI 1PIANAVBIATIUT AT
Ay ¥ oo oo o A g9 g 1A J
BOOT!I Wluvfiderndy AuAvilsey Boostrap ife 1fnilah Aveaniiies
=Y d o v
NIMUFAADS TODNNT IADE1NYNABY
IN1 dyanuassnvudinndudedayauniugy
IN2 dyanaasdnuudinindudsdyuniugy
{ oy @ v I 4 ' 1A 4
BOOT2 dhunhdeddy dutlseq Boostrap ifielfinileh Aueanrines
) d w '
NUFMAes Tuoonu laedlagnaes
o Qo o Py
Vref T¥dmiuduTadmedredanely




avdnlunsvuves 16203 uandalum1sned 3.3 lunsali ENABLE laouzge

m‘mﬁ 3.3 uanIaoIn lumsIuvos L6203

26

IN1 IN2 Output Mosfets(*)
é é Sink 1, Sink 2

9‘%1 N Sink 1, Source 2

N éi‘l Source 1, Sink 2

(p)] N Source 1, Source 2

MWeaYS19910 Input] , Input2 1INHIUAILAN

3.1.2.2 mitlesiunniden

A < L o = o Y4
1iee91nda 16203 Iimsdunsenagyildmannudouluvagiou 3918fisumen

al ¥ = Y A o ° Acg P~
msnunugunge 1 inely Tasezlindiidan1siauesaeessiumingungivugeds

) 14
150°C uaziilagangianasdeaniziloeasuiagezrinnenaislaeon lula

3.1.3 Sausadgenenundy Wisanndilumsidauiinsiu/asunlassesasinuin

L y @ s J o o o
wazuvasiwhiglunisdunemesgeis 12 Taad ozl ldsunammsiiou dildau

18 liaviialsTsaunrtzdouniuinadaaiant a0 d229950R 140 299557w PC

847

PC847

internal connection
diagram

B WO 2000

Anode mark

A
U@ ‘
@
i
)
1 ®
@

P I~ ~ epl e -
NNk R
iR el gt dalTsd 2 ™
ot L 20 LS 21 LS JU b =
IR CRCE 2 a——
0.9*8.2 7 62403
1‘2t03 i
- 19.82+06
21y 2 g )
al © nn RS _7(_; 0.26=0-1
{ | ; M N
2 ” | , [\ v
g |l os=ca | e=0t013°
OB Ancde DB Emitter
@@®® Cathode {06363 Collector

71/ 3.10 uien'lnezuns 81 PC847




27

dm3ui PC847 (Miefizuniut OPTO) finnmetaudaiiunaesiisaer 817 4
i Fegdoiuiliazaindensldaulunsdiidosmsdsdoyaoonlimaoromma 19u
msuunnsna’aanmnﬁumﬂz'lumﬂmsmmpjfu'l%%nvfmumiw’w 5V i idma
Ful4Tadmaumassiods 12 v mldidamssunauduldie nannmsihnuuesisessiuee

uanaliviulugihsemaaeudagli 3.11

1) Axiial Z0ED Sibda ot Wnszquld
awh

Idan1IEA

TERe 1L

AnwAIMuI e 037 Q
Y aumiieniua 1.1 mH

nszuaa 39A

finas 1125 W

52 q‘ ¥ o LY £ d' =2 & 1 ¥ o £ (8% 1%
wnanstluenasnanulidmiunisldnumenisnwivinu ldeygnlviluldusslevidsunisen

Lidnsdilagviedu dnvievnuilidaulasiient wazdasdadadvesenarsynasandnisunluly



28

kg {mNm}
vett r .
an 400
green aco e -
U 520 \..,_‘ Chopper 24V
vert-bianc
grir-we.ss 1C0
gresn-wnite 0
roage reage-Eisne 2888882582 2veps)
wb U I CPREIRBEES
2 gt 5C.5 E7 2
?% —‘-ﬂﬁ 4?.2 -
L'r
“
‘o N i N
G ¥ ’__" 1
] . J+"— -
2 { I \\, 2lm
bt —— — ——r— =} —_— —— of | =
ﬁ "-4 {l :: Fal
'ﬂ e
- 4 ;
N
45 x‘zﬁ}&\ *Ad c52
=t
£
AWG 23 UL 1007 [
° =3 (IS <
numaalsen 200 ANMNiwesday - 5%
o q s
Tumuaanunoy lsines 121 gem? nuANIS ol 130 °C
33 ﬂ']‘iﬂ')llf]ﬂ

1un13AIAY Lincar Motion System Hsnsldnsdamsdaellsunsuiifeuiuen
Visual Basics FLnos gy Sianadail
3.3.1 mawaiti Visual Basieunl$anilunisivenTilsiinas
1. Visual Basic iiuTisunsumednsanaugiuuneuiiumnes iasianuannse
TumsSunazdsdoyaldednilsz@niam

A Vg ¥ S ¥ v v 5
2. et liglFouiuazainlumsileudeyauaz Sudoymnniu

da 4 vy 4
332 IANANANN Y BNABMIUNBIAVUIU
% o oy a s A o s A '
1. 114@1']1!ﬂ'J']ll‘lJﬁfJﬂﬂUﬂ"l'i‘VlﬂﬂﬂﬂﬂﬂFhﬂﬂil‘W'Jmf]iﬂﬂﬂﬂﬂm'ﬂkﬁﬂﬂﬂﬁﬂl‘ﬁﬂnﬁﬂﬁﬂ
< a o o a v [} 4 =Y o
luadenvesnouiunes o1z IFiAan MU IvABEIUDUVBINBUNANBS

18 Sl laudinnudung



29

2. ludwmsdhiuldtuaeuiumes dulngmsFeudsuuumsimdon T
annsai ldnunouRane iy
J o w A 4 - o A A < A v A ' '
3. dedifaduiiui  AeuRumesunieslimsidvuniaFounsduqegudl 1w
d o o 9
miadve miave Wudu
4. anwazamnlumsldnu  madeuaeluneinvuuldauldie  Mosremo
FMSUMSIFONADIIAUADUILANDS DB-25 YDINDINYUIU
5. anuiweansdemsdeyaveanainuu  Hanudwhdumsasdenusyuy

valavasauaziinnudnianhasasdemumesaeynsy 8-10 v

3.3.3 sanesnulumavoullsunsy
o - 1 -
1. i en Infdasey 1y (Mahhal) ¥i5 0 (Auto)
2. fvuagiar (omuag)
U | A Or' 4 -
3. Tlﬂmﬂ%’amLjnnﬂmammﬁﬂxﬁaﬂaaﬂummﬂ%’au
4. annsougy pedmus ﬂaaaﬂwwam Hi194Rn 1 Ho T se g s
5. pnnsuMsaadid unia asedaiman) NaeNI 1N 1 uBgAN 31911

6, yam Al des MRS AR g aninziSuRt

-E."bn;ar N;oﬁoﬁsfﬁun‘- T
' m‘ LW AL yamm -

I : (“rnwal

dockpdse <o\

71 312 vlesuvesTusunsuiidioulnag Visual Basic



30

3.4 mseenuuulnseadia

A g o - i a o =
Tnssadwiadvauysalvesszuumsnasuiiduduiludsgili 3.13

. ke ¥
U203 S anidiidd veys of

v »
uazilannlszRbumay Soagora Y ﬂ&’ﬂﬁl?lﬁuﬂ"lﬁﬁf‘l’ﬂu

3.4.1 TIUYLIGINTBY
1 v a & o - o
Tudguubagusosve]FTagin ogiuot FMAF %8 lunrtmiaus s uazdodu

g Tavldvede ¥t L Tagih hitn swieses et husins. 4

J =} o oA ] l:
710 3.14 57waziBuavesegiiilonTys Wd uazmsdeduzihiiugm



31

o
3.4.2 gauvesdiiinsInd(Linear Guide) mauny X
dll Y " 3/ _ o £y A P =1 o o o
wo I hwaennudnls Jasdmualduuimemsimaeunnmudanwduunu X dah

uaaaluzii 3.15 whddies Indunlszaeudhdmuuvesgiiieadsuuamamsindeui

41 315 MunzBeaitazniilszdotadus Inanaunu X

3.4.3 0WYPaInH (Pulley) UDAIBINAT (Motor)
) A A & 4 &2 & = ﬂ‘!’ . 4
Tfu@mdigasuniusiouilupmauny X' dulimafiadand]is o waad uaz
v ' ¥ 5
wewos NN TdAnensaARe L gee s 316 Bamimireion nudas v iaya

7 ¥ T i
iaduazydae FNoR s AN IR 317

} < - ¢ e
710 3.6 WiiutimsAadarusemaaduazuomes




32

: T a o
7N 3.2 TGees T nawamesuas malRagaowiy

& Yoas, S A e’tl 4 ~ o :1 ,-;
nnwiptlszneuinniang DA En X Adiiaag lugln 3,18

3 ¢ > e ¢
UM 3.8 Msalivasuyandiazysmesantaiiios Ind

3.4.4 TIUVBIMSHAT NN

=

= ¥ Ada a s A = ¥ s ¥ Y o A
m‘i‘m‘i1%311‘!LLﬁUSﬂdﬂﬁLuUﬂﬂﬂLﬂﬁauﬂ1ﬂ1ﬂﬂ1nualﬂﬂi 13719CADITINAIUA

serInmony uazuiluses Taulsiaghe egitisunin dwaaslugii 3.19

£ -



33

s TeM ATz s o Tnad Mg

3.4.5 0IUYe AIMe3 I MM Y
A YR ' W o v ¥ -~ Aot et
e i o saa Al T S MUa IR U TN oHAeAR I M A uuuIunu Y

saziiwnl g fouugilysosd daeelugilin 3,20

710 3.20 msilsenevdidios Tna lunwaunu Y

a o - a 3 o o o oA '
aufios lnd luuuaunu Y viimsaads uilunaad uazufluvemesduruinann 14l

uuINNY X saunsdadamoniuaauaaslugili 3.21



34

71 321 msBautlunamd arowiu nazdmiluaiowiu

- 5 e e W a o s
Fremsanslsegafilatiuvesszuumsnaoiimeddy 14dwms  Aadsgnsal

e a a4 o) o' D S = ;‘ o o o'V o a °
muuuddios Inaluwehu Y ~ainiaenlugdzdady dadudnieslng 1 Tk

asandoun MMINNR 3 1A asginG.2

o

3 o ok = o o o a = o'
311 3.22 mshaTsudiiesloauiszneumni@ing? Ind luaunu v

& ~ v ' o ¢  Aw v e v o

wieYsznevulasaaianodiaasvauysal sxlidnyaeazii 3.23 uazuaas iy
= o q ¥ [ ar & - a 3/ -:c-q’ A'l -
ﬂﬂﬂ'ﬁ’Ll‘izQﬂﬂ1‘ﬂﬂuﬂﬂ'ﬂﬁﬂﬂﬂﬂﬁﬂﬁiﬂﬂ ms:‘uUnmﬂaaummmuﬁmmui]xmaﬂuw'lﬂ

AuNNA luszyY 2 ANt vus



4. : su‘ o o -
91 323 fSarfiauyseiuazaleo 1 imsilisgna ¥

35



UNA 4

NMINAAI

d" ] I~ o
Tuunil 32A1DININABBILAZTHANITNAADY ANULTIMTVDITATIas 19N 1a

LY d' 1 d‘l d‘ =Y 9
ﬂamm‘u"lﬂuu*w‘ﬂmuuwmszuumsmaeummmu

4.1 madenneeiazMINATeY
MINARDININ 425 Uz 1 k VO4IZULMIIAABUTITUEY 11ngRs
F= kN
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2 14.3 19.6
3 14.1 19.6
4 14.4 19.6
5 14.2 19.6

F 1nae = 1424

. fs=0.7265




38

AN NOIA (1)

Fs= p1s*N=1424N

T =Fs'R=1424x2.48 X 10° Nm

7 ploengalumsduszuy = 0.353 Nm

o - -~ 9w ci 9 ¥ 9 T SA

MUIUNT T Y82 motor NLABAITAINIANAIINNA? AT YDIUBINDIAB 0.6 Nm AW

a o ~

Datasheet ¥09U55NENAN (Sonceboz) #1581 UoIAH IAINIITI51ADINTITE 0.353 NM

o A4 Yo Yy s 9
ﬂ\?‘ﬂqﬂﬂTuqﬁlN“Lﬁ'ﬁnQﬁu

4.2 Mmitaeninsaaie

v
ar =t

Faqiviunld dsznonday

1. AU X AREATIN Aluminium (U85 2011-T3

2. mmuaw it unes Alsi140
NATBUAIINNN X

ogiidlees 2011473

f1 Tensile Strength 55 ksi/, E =71.0 GP

Yield Strength 43 kst
Annarzes Ingvesninuy uilatedauin L = 60.cm
I3 3
Ymax = Lo 1 =—b£—
192E7 12
~(20NX0.6)°
-2 -3.3
192>(71X(8x10 x(6x107°) )
12
=0.00022m

52urAY 1NN INNY X = 0.22 mm

NATBUATUUNY Y
f1 Tensile Strength 186 ksi , E= 207kPa
Yield Strength 160 ksi

~Fr
Ymax =
192E/7
_ — (I5N)(0.5)°
192x210%10° x[(0.4x1072)(5x1072)* /12]
=0.0000011

520 INIVBNUUAU Y= 1.1 um

N ¥
UsIRBURMIUUNY x Sl



39

T =fA =20N/(8X107)(0.6X107)]
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MANUIN N

Tisunsumaugueimia
Tﬂsuﬂsugﬂﬁﬂueﬁ'ﬂﬂﬂ Visual Basic 1l 18nvesulsunsudsd

Option Explicit
Private Declare Sub Out Lib "inpout32.dll" Alias "Out32" (ByVal portaddress As Integer, ByVal
Value As Integer)
Private Declare Sub Sleep Lib "kernel32"(ByVal dwMilliseconds As Long)
Public pwrite As Integer
Public t As Integer
Public step As Integer
Public countstep’ As Integer
Public stopit As Boolean
Public x As Integer
Public y As Integer
Public x1 As Integer
Public y1 As Integer
Public xdiff As Integer
Public ydiff As Integer
Const unit = 386
Public i As Integer
Public Sub runxy(ByVal clockup.AsInteger, ByVal clockdown As Integer, ByVal repe As
Integer)
Fori=1 To repe

Out pwrite, clockup

Sleep (1)

Out pwrite, clockdown

Sleep (1)

Next i

End Sub



Public Sub refpoint()

Fori=1To 193
Out pwrite, &H1
Sleep (1)
Out pwrite, &HO
Sleep (1)

Next i

Fori=1To 193
Out pwrite, &H4
Sleep (1)
Out pwrite, &HO
Sleep (1)

Next i

End Sub

Public Sub button(ByVal valpress As Boolean)
btnup.Enabled = valpress
btndown,Enabled = valpress
btnleft.Enabled =valpress
btnright.Enabled = valpress
End Sub

Public Sub progress(ByVal clockup-As Integer;ByVal clockdown As Integer)
countstep = 0
step = txtstep.Text
Call button(False)
Iblstatus.Caption = "!1!BUSY!!!"
Do
DoEvents
Out pwrite, clockup

Sleep (t)
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Out pwrite, clockdown
Sleep (t)
countstep = countstep + 1
Loop Until countstep = step Or stopit = True
stopit = False
Call button(True)
Iblstatus.Caption = "READY"
End Sub
Public Sub autoprogress(ByVal clockup As Integer, ByVal clockdown As Integer)
Call button(False)
Iblstatus.Caption = " UBUSY!!!"
Do
DoEvents
Out pwrite, clockup
Sleep (t)
Out pwrite, clockdown
Sleep ()
Loop Until stopit = True
stopit = False
Call button(True)
Iblstatus.Caption.=""READY"
End Sub

Private Sub btndown_Click()
If optmanual.Value = True Then
Call progress(&H1, &HO)
End If
If optauto.Value = True Then
Call autoprogress(&H1, &HO)
End If
End Sub

42



Private Sub btngo_Click()
Iblstatus.Caption = "{!!{BUSY!!!"
x1 = txtx. Text
y1 = txty.Text
xdiff = x - x1
ydiff=y -yl
If xdiff > 0 Then
Call runxy(&H3, &H2, xdiff * unit)
End If
If xdiff < 0 Then
Call runxy(&H]1, &HO, (xdiff * unit) * 1)
EndIf
If ydiff > 0 Then
Call runxy(&HC, &H8, ydiff * unit)
End If
If ydiff < 0 Then
Call runxy(&H4, &HO, (ydiff* unit) * -1)
End If
x=xl
y=yl
Iblposition.Caption = "(" & x &', &y & ")"
Ibistatus.Caption ="READY"
End Sub

Private Sub btaleft Click()
If optmanual. Value = True Then
Call progress(&HC, &H8)
End If
If optauto.Value = True Then
Call autoprogress(&HC, &H8)
End If
End Sub



Private Sub btnright Click()
If optmanual.Value = True Then
Call progress(&H4, &HO0)
End If
If optauto.Value = True Then
Call autoprogress(&H4, &HO)
End If
End Sub

Private Sub btnstop Click()
stopit = True

End Sub

Private Sub btnup_Click()
If optmanual:Value =True Then
Call progress(&H3, &H2)
End If
If optauto. Value:= True Then
Call autoprogress(&H3, &H2)
End If
End Sub

Private Sub Form_Load()
pwrite = &H378
Out pwrite, &HO
step=0
txtspeed. Text = scrspeed. Value
= scrspeed. Value
stopit = False
countstep = 0

x=0

44
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y=0
refpoint

End Sub

Private Sub scrspeed_Change()
txtspeed.Text = scrspeed. Value
t = scrspeed. Value

End Sub
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SGS-THOMSON
MICROELECTRONICS

L297
L297D

STEPPER MOTOR CONTROLLERS

= NORMAL/WAWE DRIVE
= HALF/FULL STEP MODES
» CLOCKWISE/ANTICLOCKWISE DIRECTION

= SWITCHMODE LOAD CURRENT REGULA-
TION

= PROGRAMMABLE LOAD CURRENT
» FEW EXTERNAL COMPONENTS

= RESET INPUT & HOME QUTPUT

= ENABLE INPUT

DESCRIPTION

The L297/A/D Stepper Motor Controller 1C gener-
ates four phase drive signais fortwo phase bipolar
and four phase unipolar step motors in microcom-
puter-controlled applications. The moior can be
driven in half step, normal and wawe drive modes
and on-chip PWM chopper circuits permit switch-
mode control of the current in the windings. A

ABSOLUTE MAXIMUM RATINGS

DIP20

$020

ORDERING NUMBERS : 297 (DIP20)
L297D (S020)

feature of this device.is that it requires only clock,
direction.and mode input signals. Since the phase
are generated internally the burden on the micro-
processor, and the programmer, is greatly reduced.
Mounted in DIP20 and SO20 packages, the L297
can be used with-monolithic bridge drives such as
the L298N or L293E, or with discrete transistors
and darlingtons.

Symbol Parameter Value Unit
Vs Supply voltage 10 \%
Vi input signals 7 \'4
Piot Total power dissipation (Tam, = 70°C) 1 w

Tsig, Tj ) Storage and junction temperature -40 to + 150 °C

TWO PHASE BIPOLAR STEPPER MOTOR CONTROL CIRCUIT

: Qsv

L1580
oot T (2%
oo l :sc

cwifcw |2
——l17
CLoTh

h- L 7

HALFIFOLL
—_——d)

A

:]

L297

2% (2]

RESET
—

ENABLE_q 0 INR1

1’1..15

N1 3 10

I
L] 15
] ?
? Lc—-—-n
9 2
S
]

INRY

W
l
-

T senses

figyRgy=03R
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"
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e os! osl 07 DY |
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L297-1297D

PIN CONNECTION (Top view)
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L297-L297D

PIN FUNCTIONS - L297/L297D

Ne° NAME FUNCTION

1 SYNC Output of the on-chip chopper oscillator.
The SYNC connections The SYNC connections of all L297s to be
synchronized are connected together and the oscillator
components are omitted on all butone. If an external clock source
is used it is injected at this terminal.

2 GND Ground connection.

3 HOME Open collector output that indicates when the L297 is in its initial
state (ABCD = 0101).
The transistor is open when this signal is active.

4 A Motor phase A drive signal for power stage.

5 INH1 Active low inhibit control for driver stage of A and B phases.
When a bipolar bridge.is used this signal can be used to ensure
fastdecay of load current when a.winding is de-energized. Also
used by chopper to regulate load current if CONTROL input is low.

6 B Motor phase B drive signal for power stage.

7 C Motorphase C-drive signal for power stage.

8 INH2 Active low inhibit control for-drive stages of C and D phases.
Same functions as INH1.

9 D Motor phase D drive signal for power stage.

10 ENABLE Chip enable input. When low (inactive) INH1, INH2, A, B, Cand D
are brought low.

11 CONTROL Control input that defines action of chopper.
When fow chopper acts on INH1 and INH2; when high chopper
acts on phase lines ABCD.

12 Ve 5V supply input.

13 SENS» Input for load current sense voltage from power stages of phases
CandD.

14 SENS; Input for load current sense voltage from power stages of phases
A and B.

15 Vret Reference voltage for chopper: circuit.A voltage applied to this pin
determines the peak load ‘current.
An RC network' (R to Vg, C toground) connected to this terminal

16 0sC determines the chopper rate. This terminal is connected to ground
on all-but one device in synchronized multi - L297 configurations. f
= 1/0.69 RC

17 CW/CCW Clockwise/counterclockwise direction control input.
Physical direction of motor rotation also depends on connection
of windings.
Synchronized internally therefore direction can be changed at any
time.

18 CLOCK Step clock. An active low puise on this input advances the motor
one increment. The step occurs on the rising edge of this signal.

L3y S5s:THomsoN 3



L297-1297D

PIN FUNCTIONS - L297/L297D (continued)

N° NAME FUNCTION

19 HALF/FULL Half/full step selectinput. When high selects half step operation,
when low selects full step operation. One-phase-on full step mode
is obtained by selecting FULL when the L297’s translator is at an
even-numbered state.
Two-phase-on full step mode is set by selecting FULL when the
transiator is at an odd numbered position. (The home position is
designate state 1).

20 RESET Reset input. An active low pulse on this input restores the
translator to the home position (state 1, ABCD = 0101).

THERMAL DATA
Symbol Parameter DIP20 | S0O20 | Unit
Rihj-amb Thermal resistance junction-ambient max 80 100 °C/W

CIRCUIT OPERATION

The L297 is intended for use with a dual bridge
driver, quad darlington array or discrete power
devices in step motor driving applications. It re-
ceives step clock, direction'and mode sighals from
the systems controller (usually a microcomputer
chip) and generates control signals for the power
stage.

The principal functions are a translator, which gen-
erates the motor phase sequences, and a dual
PWM chopper circuit which regulates the currentin
the motor windings. The translator generatesthree
different sequences, selected by the-HALF/FULL
input. These are normal (two_phases-energised),
wave drive (one phase energised) and half-step
(alternately one phase energised/two phases en-
ergised). Two inhibit signals are also generated by
the L297 in half step and wave drive modes:These
signals, which connectdirectly to the L298'senable
inputs, are intended to speed current decay when
a winding is de-energised. When the L297 is used
to drive a unipolar motor the chopper acts on these
lines.

An input called CONTROL determines whetherthe
chopper will act on the phase lines ABCD or the
inhibit lines INH1 and INH2. When the phase lines

4/11 :’7 $GS-THOMSON

are choppedthe non-active phase line of each pair
(AB or CD)is‘activated(ratherthan interrupting the
linethen active).In L297 + 298 configurationsthis
technique reduces dissipation in the load current
sense resistors.

A'common on-chip oscillator drives the dual chop-
per. lt'suppliespulses at the chopperrate which set
the two flip-flops FF1 and FF2. When the currentin
awinding reaches the programmed peakvalue the
voltage across: the sense resistor (connected to
one of the sense inputs SENS1 or SENS?) equals
Vret-and the corresponding comparator resets its
flip flop, interrupting.the‘drive current until the next
oscillator, pulse arrives. The peak current for both
windingsis programmedby a voltage divideron the
Vref input.

Ground noise problems in multiple configurations
can be avoided by synchronising the chopper os-
cillators. This is done by connecting all the SYNC
pins together, mounting the oscillator RC network
on one device only and grounding the OSC pin on
all other devices.




L297-L297D

MOTOR DRIVING PHASE SEQUENCES

The L297’s translator generates phase sequences Clockwise rotation is indicate; for anticlockwise ro-
for normal drive, wave drive and half step modes. tation the sequences are simply reversed RESET
The state sequences and output waveforms for restores the translator to state 1, where ABCD =
these three modes are shown below. In all cases 0101.

the translator advances on the low to high transis-

tion of CLOCK.

HALF STEP MODE
Half step mode is selected by a high level on the HALFFULL input.

HOME 0100 omno

S.%021

NORMAL DRIVE MODE
Normal drive mode (also called "two-phase-on” drive) is selected by a low level on the HALF/FULL input
when the translator is at an odd numbered state (1, 3, 5 or 7). In this mode the TNHT and INH2 outputs

remain high throughout.

SO e G S SN s o ey W o
| s s Sl muns IS s I

\ e
o @j c 1

HOME
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L297-1297D

MOTOR DRIVING PHASE SEQUENCES (continued)

WAVE DRIVE MODE

Wave drive mode (also called "one-phase-on” drive) is selected by a low level on the HALF/FULL input
when the translatoris at an even numbered state (2, 4, 6 or 8).

1L
3,
o=

Pl L=l L

3N\ 7

3-384)

ELECTRICAL CHARACTERISTICS (Refer to the block diagram Tamb = 25°C, Vs = 5V unless otherwise
specified)

Symbol Parameter Test conditions Min. Typ Max. Unit
Vs Supply voltage (pin 12) 475 7 \Y
Is Quiescent supply current (pin 12) | Outputs floating 50 80 mA
Vi Input voltage Low 0.6
(pin 11, 17, 18,19, 20)
High 2 Vs
li Input current Vi=1L 100 LA
(pin 11, 17, 18, 19, 20)
Vi=H 10 pA
Ven Enable input voltage (pin 10) Low, 1.3 v
High 2 Vs Vv
len Enable input current (pin 10) Ven=1L 100 A
Ven=H 10 BA
Vo Phase output voltage lo = 10mA Vou 04 Y
(pins 4, 6,7,9)
lo= 5mA Voh 3.9 A\
Vinh Inhibit output voltage (pins 5, 8) lo = 10mA Vinh L 04 \
lo= 5mA Vinh H 3.9 \
Vsyne | Sync OutputVoltage lo = 5mA VsYNCH 3.3 \"
lo = 5mA Vsyncv 0.8

6/11 ‘Y—I $GS-THOMSON




L297-1297D

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test conditions Min. Typ Max. Unit
hieak Leakage current (pin 3) Vee=7V 1 LA
Vsat Saturation voltage (pin 3) I =5mA 0.4 \%
Vorf Comparators offset voltage Vit =1V 5 mvV

(pins 13, 14, 15)
lo Comparator bias current -100 10 pA
(pins 13, 14, 15)
Vet Input reference voltage (pin 15) 0 3 \%
toik Clock time 0.5 us
ts Set up time 1 us
th Hold time 4 us
tr Reset time 1 us
trcik | Reset to clock defay 1 us
Figure 1.
e AN
e
CWICCW
HALF STEP/
FOLL STEP s 1
RESET 508848
'r ReL
fe—
711

Kyr S




L297-1297D

APPLICATION INFORMATION
TWO PHASE BIPOLAR STEPPER MOTOR CONTROL CIRCUIT
This circuit drives bipolar stepper motors with winding currents up to 2A. The diodes are fast 2A types.

Figure 2.
Qs 36V
R
LT
c 22K 0 L6210
I3nF I T T T l
GND -1 | 1o | p2| o3| os
I— 08¢ -‘- l i I
w [2 6 2 9 B 4
cwitcw |2 I A : lo) ;
CIoek
a_ |, o], , B
HALFIFOLL 02 1
———15 1§ 10 i T . STEPPER
—_— L297 o L 298N I X MOTOR
RESET 20 9 ‘2 |3 ‘ - I w'NDlNGS
ENABLE f LUK ) l | }]
v, ILTF.
et [ ds Y UalabAa % ""' q ;
1
N @200 15 k2 s/ o6l 072{ 08
Eracy L\t
W P ) sieed]
SENSE 2 |
CONTROL HOME
SYNC. 5584544
-[Eﬂs»ﬁ]-ﬂsz
RgRgz205 0
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Figure 3 : Synchronising L297s
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L297-L297D

DIP20 PACKAGE MECHANICAL DATA

DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
al 0.254 0.010
B 1.39 1.65 0.055 0.065
b 0.45 0.018
b1 0.25 0.010
D 254 1.000
E 85 0.335
e 2.54 0.100
e3 22.86 0.900
F 7.1 0.280
| 3.93 0.155
L 3.3 0.130
z 1.34 0.053
 ——
il (s
H 1, b1
b B | o E J
Z 03 SN | |
D
O OO oOooOoOCQ
2 1
D “
1 LY
N R N [ T I N N

5;' SGS-THOMSON




L297-L297D

$020 PACKAGE MECHANICAL DATA

NO0000000T

1

1

Tooooooonn

mm inch
DIM.
MIN. TYP. MAX. MIN. TYP. MAX.
A 2.65 0.104
al 0.1 0.3 0.004 0.012
a2 245 0.096
b 0.35 0.49 0.014 0.019
b1 0.23 0.32 0.009 0.013
c 0.5 0.020
cl 45 (typ.)
D 12.6 13.0 0.496 0.512
E 10 10.65 0.394 0.419
e 1.27 0.050
e3 11.43 0.450
F 74 7.6 0.291 0.299
L 0.5 1.27 0.020 0.050
M 0.75 0.030
S 8 (max.)
L
—]
i
——— WL =
PO TR R T A T |\ W
1
o [ D OIN (S T
e3
{
D

10111
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L297-L297D

information furnished is believed to be accurate and reliable. However, SGS-THOMSON Microelectronics assumes no responsibility for the
consequences of use of such information nor for any infringement of patents or other rights of third parties which may resuit from its use. No
license is granted by implication or otherwise under any patent or patent rights of SGS-THOMSON Microelectronics. Specification mentioned
in this publication are subject to change without notice. This publication supersedes and replaces all information previously supplied.
SGS-THOMSON Microelectronics products are not authorized for use as cntical components in life support devices or systems without express
written approvd of SGS-THOMSON Microelectronics.
© 1996 SGS-THOMSON Microelectronics — Printed in italy — All Rights Reserved
SGS-THOMSON Microelectronics GROUP OF COMPANIES
Australia - Brazil - Canada - China- France - Germany - Hong Kong - italy - Japan - Korea - Malaysia - Malta - Morocco - The Netherlands -
Singapore - Spain - Sweden - Switzerland ~ Taiwan - Thailand - United Kingdom - U.S.A.
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L6201

KY[ SGS THOMSON 16202 - L6203

MICRCELECTRONICS

DMOS FULL BRIDGE DRIVER

SUPPLY VOLTAGE UP TO 48V
5A MAX PEAK CURRENT (2A max. for L6201)

TOTALRMS CURRENT UP TO
L6201: 1A; L6202: 1.5A; L6203/L6201PS:4A

Rps (on) 0.3 Q (typicalvalue at 25 °C)
CROSS CONDUCTION PROTECTION

TTL COMPATIBLE DRIVE

OPERATING FREQUENCY UP TO 100 KHz
THERMAL SHUTDOWN

INTERNAL LOGIC SUPPLY

HIGH EFFICIENCY

DESCRIPTION

The 1.C. is a full bridge driver for.motor control ap-
plications realized in Multipower-BCD technology
which combines isolated DMOS power transistors
with CMOS and Bipolar circuits on the same chip:
By using mixed technology ithas-been possible to
optimize the logic circuitry,and the power stage to
achieve the best possible performance. The
DMOS output transistors-can operate at supply
voltages up to 42V and efficiently at high switch-

BLOCK DIAGRAM

MULTIPOWER BCD TECHNOLOGY

Powerdip 12+3+3 S020 (12+4+4)

¥

X

PowerS020

Multiwatt11

ORDERING NUMBERS:
L6201 (SO20)
L6201PS (PowersS020)
L6202 (Powerdip18)
L6203 (Multiwatt)

ing speeds. All the logic.inputs-are TTL, CMOS
and uC'compatible. Each channel (half-bridge) of
the device is controlled by a separate logic input,
while a . common enable controls both channels.
The {.C. is mounted in three different packages.

OUT1 OUT2
ceout iy 1 poeeer
UDLTAGE CHARGE
UREF ¢ | Rererenc PUMP
’
ENABLEQ —~ - —
IN1 O ?D_D—lt ﬂl <| Cc < 1N2
THERMAL
SHUTDDWN
N S
SENSE oL BND N93LEIN3-81

July 1997
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L6201 - L6202 - L6203

PIN CONNECTIONS (Top view)

\.J
Ezigi: EE[] ; :9 ]:g :g;: - seNsE [J 1 18 |7 UREF
2 ENABLE [ 2 17 1 BDOT2
N.C. (113 18 [T) IN.2 N.C 3 16 B 12
BND CT] 4 17 [ &ND 'é
GND [] 4 15 [J GND
GND g 5 16 [ GND eNo O 5 2 B oo
6ND 6 15 [TJ END aND O 6 13 b ono
BND [T} 2 14 IT) GND
N.C. [T] 8 1s kD 1n.1 N.C. O 7 12 [ N4
oUT.2 (T 8 12 g BOOT 1 out 28 11 P BooT1
+Us (T} 18 11 OUT. 1 Us [} 9 18 [J ouT1
n91LE262-62 #92L 6281 -84
$020 POWERDIP
4
GND-[ 1 1 20 — 1 GND
NC. ] 2 19 ] NC.
Ne. [ 3 18 1 NC.
out2 4 17 ] ENABLE
Vs T} 5 16— SENSE
== === == 15, FZ1 1 Vref
BoOTT 4 7 14 7] BOOT2
N 13 "3 iN2
Ne e 12 P20 e
GND [ 10 1171 6Np
D95IN216
PowerS$020
/ E! PR T} s YN - - 2
BT O SENSE
- ) M UREF
e I—— _——> BOLT2
I SR——) IN2
sf———> &w
sf——> IN2
4O BODTY
_q;_ sf—> wn
20— " Us
N\ 1 ~ 1= o
Z TAB CONNECTED TO PIN 6 n91L8281-03
MULTIWATT11
2/20 scs.
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L6201 - L6202 - L6203

PINS FUNCTIONS

Device ]
16201 |L6201PS| L6202 | Le203 | "2Me Function
1 16 1 10 SENSE | A resistor Rsense CoOnnected to this pin provides feedback for
motor current control.

2 17 2 11 ENAB When a logic high is present on this pin the DMOS POWER

LE transistors are enabled to be selectively driven by IN1 and IN2.

3 2,39,12, 3 N.C. Not Connected

18,19

45 - 4 GND Common Ground Terminal

- 1,10 5 6 GND Common Ground Terminal

6,7 - 6 GND Common Ground Terminal

8 - 7 N.C. Not Connected

9 4 8 1 ouT2 Ouput of 2nd Half Bridge

10 5 9 2 Vs Supply Voltage

11 6 10 B ouT1 Qutput of first Half Bridge

12 7 11 4 BOOT1 | A boostrap capacitor connected to this pin ensures efficient
driving of the upper POWER DMOS transistor.

13 8 12 5 IN1 Digital Input from the Motor Controller

14,15 - 13 GND Common Ground Terminal

- 11, 20 14 6 GND Common Ground Terminal

16,17 - 15 GND Common Ground Terminal

18 13 16 7 IN2 Digital Input from the-Motor Controller

19 14 17 BOOT2 | A boostrap capacitor connected to this pin_ensures efficient
driving of the upper POWER DMOS transistor.

20 15 18 9 Vref Internal voltage reference. A capacitor from this pin to GND is
recommended. The  internal Ref. Voltage ‘can source out a
current of 2mA max.

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vs Power Supply 52 \'

Voo Differential Output Voltage (between Out1 and.Out2) 60 \Y%

ViN, Ven | Input or Enable Voltage ~03to+7 \%

lo Pulsed Output Current  forL6201PS/L6202/L.6203 (Note 1) 5 A

— Non Repetitive (< 1 ms) for L6201 5 A

for L6201PS/L6202/.6203 10 A

DC OQutput Current for L6201 (Note 1) 1 A

Vsense Sensing Voltage -1to+4 \'%

Vb Boostrap Peak Voitage 60 \4

Ptot Total Power Dissipation:

Tpins = 90°C for L6201 4 w

for L6202 5 W

Tease = 90°C for L6201PS/L6203 20 w

Tamp = 70°C for L6201 (Note 2) 0.9 w

for L6202 (Note 2) 1.3 w

for L6201PS/L.6203 (Note 2) 23 w

Tag, Tj | Storage and Junction Temperature ~40to+150 °C
Note 1: Pulse width limited only by junction temperature and transient thermal impedance (see thermal characteristics)

Note 2: Mounted on board with minimized dissipating copper area.

3/20
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L6201 - L6202 - L6203

THERMAL DATA
Symbol Parameter Value Unit
L6201 L6201PS | L6202 L6203
Rthjpns | Thermal Resistance Junction-pins max 15 - 12 -
Rthjcase | Thermal Resistance Junction Case max. - - - 3 °C/W
Rthj.amb | Thermal Resistance Junction-ambient max. 85 13 (%) 60 35 .

(*) Mounted on aluminium substrate.

ELECTRICAL CHARACTERISTICS (Refer to the Test Circuits; Tj = 25°C, Vs = 42V, Vsens = 0, unless
otherwise specified).

Symbol Parameter Test Conditions Min. Typ. | Max. Unit
Vs Supply Voltage 12 36 48 \'
Viet Reference Voltage IREE = 2MA 13.5 \%
Irer Output Current 2 mA
Is Quiescent Supply Current EN=HVin=L 10 15 mA
EN=H Vin=H =0 10 15 mA
EN.= L (Fig. 1,2,3) 8 15 mA
fe Commutation Frequency (*) 30 100 KHz
T; Thermal Shutdown 150 °C
Ta Dead Time Protection 100 ns
TRANSISTORS
OFF
Ipss l Leakage Current T Fig. 11 Vg=52V L r J 1 L mA
ON
Rps On Resistance Fig. 4,5 0.3 0.55 Q
Vbs(on) Drain Source Voltage Fig. 9
ipg = 1A L6201 0.3
Ips = 1.2A L6202 0.36 \Y
los = 3A L6201PS/0 0.9
3
Vsens Sensing Voltage -1 4 Vv
SOURCE DRAIN DIODE
Vsd Forward ON Voltage Fig. 6aandb
lsp = 1A L6201 EN =1L 0.9 (*) Y
lsp =11.2A L6202 EN=L 0.9 (**) \Y
Isp = 3A° 'L6201PS/03 EN = 1.35(**) Y
L
tr Reverse Recovery Time dif 300 ns
= =25 Alus
dt
IF=1A L6201
F=1.2A L6202
IF=3A L6203
tr Forward Recovery Time 200 ns
LOGIC LEVELS
ViNt Venc | Input Low Voltage -03 0.8 \Y2
VinH, VEnH | Input High Voltage 2 7 \'
Inw lent | Input Low Current Vine VEN=L -10 HA
Nk, lenn ] Input High Current Vin, VEN=H 30 HA
4/20
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ELECTRICAL CHARACTERISTICS (Continued)

LOGIC CONTROL TO POWER DRIVE TIMING

Symbol Parameter Test Conditions Min. | Typ. | Max. Unit
ty (Vi) Source Current Turn-off Delay Fig. 12 300 ns
t2 (Vi) Source Current Fall Time Fig. 12 200 ns
ta (Vi) Source Current Turn-on Delay Fig. 12 400 ns
ta (Vi) Source Current Rise Time Fig. 12 200 ns
ts (Vi) Sink Current Turn-off Delay Fig. 13 300 ns
te (Vi) Sink Current Fall Time Fig. 13 200 ns
t7 (Vi) Sink Current Turn-on Delay Fig. 13 400 ns
tg (Vi) Sink Current Rise Time Fig. 13 200 ns

(*) Limited by power dissipation
(**) In synchronous rectiication the drain-source voltage:drop VDS is shown in fig. 4 (L6202/03); typical value for the 16201 is of 0.3V.

Figure 1: Typical Normalized s vs. T;

NH921L6281-85
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1.2 .
8

K1 7e073.55°C
1.1
1.8 ‘N\\\\
9.9 *\\\\
8.8

-25 8 25 5B 75

Tii1°C)

Figure 3: Typical Normalizedls vs. Vs
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Figure 2: Typical Normalized Quiescent Current
vs: Frequency
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Figure 4: TypicalRps (oN) VS. Vs ~ Vret
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Figure 5: Normalized Rps (onjat 25°C vs. Temperature Typical Values

Figure 6a: Typical Diode Behaviour in Synchro-
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Figure 8a: Two Phase Chopping

e IS > D g
_[:D—{>—I B I -
INY IN3

INA.H INd.L
IN2.L IN2«H
EN=H ROILEN2- 33 EN<H NDILEINT-34

Figure 8b: One Phase Chopping
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m..[:D—D-* P :m-l: ™

IN3eH
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EN-H HI9L 859938 2= ROILE201- 18

EN=H

Figure 8c: Enable Chopping
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TEST CIRCUITS
Figure 9: Saturation Voltage
a) Source outputs b) Sink outputs
Vs Us
e %
‘ Us v ys|
gy ANt ] gy B_INt] ln.
‘ OuUTy A sL DUTY A sL
B IN2]| D.V.T. 8 IN2| D.V.T.
oUTZ2 B l"- ouUT2 B U
V2 Ui—EEN v U‘I—EEN
I I GND E— LSND
NI1L 528219 N91L6201-20
For INd source output saturation? g}-;ﬂ' For IN1 sink putput saturationt Ui«"H*
SLoA Ju2-"kt Siop J vzt
For IN2 source output saturation: Vi."H* For 1N2 sink ocutput saturationt Ui="H®
sL.p ) V2w $1-8 Jvzame
Figure 10: Quiescent Current
Us
is
INY S
A i s1
1B
101 D'UOTC ::
IN2 B__L f
A isz VST
B
L2 U N31LE201-21
Figure 11: Leakage Current
8) Snuree dutpue b SiMk autputs
Us Vs
Vs
OUT1 A
D.V.T. —— 5
e — e~
EN ouT2 B EN DUT2 B
L —.:e—' A %
ND ND
N2 828229
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Figure 12: Source Current Delay Times vs. Input Chopper
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Figure 13: Sink Current Delay Times vs. Input Chopper
Vs {SBU for L6281 1L
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CIRCUIT DESCRIPTION

The L6201/1PS/2/3 is a monolithic full bridge
switching motor driver realized in the new Mul-
tipower-BCD technology which allows the integra-
tion of multiple, isolated DMOS power transistors
plus mixed CMOS/bipolar control circuits. In this
way it has been possible to make all the control
inputs TTL, CMOS and uC compatible and elimi-
nate the necessity of external MOS drive compo-
nents. The Logic Drive is shown in table 1.

Table 1
Inputs
*
N1 N2 Output Mosfets (*)
L L Sink 1, Sink 2
= L H Sink 1, Source 2
Ven=H H L Source 1, Sink 2
H H Source 1, Source 2
Ven=1L X X All transistors turned.oFF
L =Low H = High X =DON't care

(*)Y Numbers referred to INPUT1 or INPUT2 controlled output stages

Although the device guarantees the absence of
cross-conduction, the presence of the intrinsic di-
odes in the POWER DMOS structure causes the
generation of current spikes on the sensing termi-
nals. This is due to charge-discharge phenomena
in the capacitors C1 & C2 associated with the
drain source junctions (fig..14). When the output
switches from high to low, a current spike is gen-
erated associated with the capacitor C1. On the
low-to-high transition a spike of the same polarity
is generated by C2, preceded by a spike of the
opposite polarity due to the charging of the input
capacéty of the lower POWER DMOS transistor
(fig. 15).

Figure 14: Intrinsic Structures in the POWER
DMOS Transistors

Us

°—‘|,': ci

1 Vout
f-
T i T o
-4
Cin 1

H Rsense
N9ILE292-25
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Figure 15: Current Typical Spikes on the Sens-

ing Pin
—
IDUO'SQ
Vout T-1@8ns
Ip
lsense
n9ILEIDL-25
TRANSISTOR-OPERATION
ON State

When one. of the POWER DMOS transistor is ON
it can be considered as a resistor Rps (on)
throughout the recommended.operating range. In
this condition the dissipated power is given by :

Pon = Ros (on)- Ibs®(RMS)
The low Rops (on) of the Multipower-BCD process

can provide high currents with low power dissipa-
tion.

OFF State

When |one of the POWER DMOS ftransistor is

OFF the Vps voltage is equal to the supply volt-

age and anly'the leakage current Ipss flows. The

power dissipation during this period is given by :
Porr = Vs - lpss

The power dissipationiis very low and is negligible
in “comparison to ‘that dissipated in the ON
STATE.

Transitions

As alreadyseen above the transistors have an in-
trinsic diode between their source and drain that
can operate as a fast freewheeling diode in
switched mode applications. During recirculation
with the ENABLE input high, the voltage drop
across the transistor is Rps (on) - 1o and when it
reaches the diode forward voltage it is clamped.
When the ENABLE input is low, the POWER
MOS is OFF and the diode carries all of the recir-
culation current. The power dissipated in the tran-
sitional times in the cycle depends upon the volit-
age-current waveforms and in the driving mode.
(see Fig. 7ab and Fig. 8abc).

Prrans. = los (1) - Vs (1)
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Boostrap Capacitors

To ensure that the POWER DMOS transistors are
driven correctly gate to source voltage of typ. 10
V must be guaranteed for all of the N-channel
DMOS transistors. This is easy to be provided for
the lower POWER DMOS transistors as their
sources are refered to ground but a gate voltage
greater than the supply voltage is necessary to
drive the upper transistors. This is achieved by an
internal charge pump circuit that guarantees cor-
rect DC drive in combination with the boostrap cir-
cuit. For efficient charging the value of the boos-
trap capacitor should be greater than the input
capacitance of the power transistor which is
around 1 nF. It is recommended that a capaci-
tance of at least 10 nF is used for the bootstrap. If
a smaller capacitor is used there is a risk that the
POWER transistors will not be fully turned-on and
they will show a higher RDS (ON). On_the other
hand if a elevated value is used it'is possible that
a current spike may be producedin the sense re-
sistor.

Reference Voltage

To by-pass the intemal Ref. Volt. circuit it is rec-
ommended that a capacitor be placed betweenits
pin and ground. A value of 0.22 uF-should be suf-
ficient for most applications. This pin-is also pro-
tected against a short circuit to_ground: a max.
current of 2mA max. can be sinked out.

Dead Time

To protect the device against simuitaneous con-
duction in both arms of the bridge resulting in a
rail to rail short circuit, the‘integrated logic control
provides a dead time greater than 40.ns.

Thermal Protection

A thermal protection circuit has: been .included
that will disable the device if the junction tempera-
ture reaches 150 °C. When the temperature has
fallen to a safe level the device restarts the input
and enable signals under control.

Figure 16.

APPLICATION INFORMATION
Recirculation

During recirculation with the ENABLE input high,
the voltage drop across the transistor is RDS
(ON)} IL, clamped at a voltage depending on the
characteristics of the source-drain diode. Al-
though the device is protected against cross con-
duction, current spikes can appear on the current
sense pin due to charge/discharge phenomenain
the intrinsic source drain capacitances. In the ap-
plication this does not cause any problem be-
cause the voltage spike generated on the sense
resistor is masked by the current controller circuit.

Rise Time T, (See Fig. 16)

When-a-diagonal of the bridge is turned on cur-
rent begins.to flow in the inductive load until the
maximum current li.is reached after a time Tr.
The/dissipated energy Eorr/on is in this case :

EofrFion= [Ros (oNy: L2 - T - 2/3

Load Time TLp (See Fig.16)

During this time-the energy dissipated is due to
the ON resistance of the transistors (E p) and due
to commutation (Ecom)- As two of the POWER
DMOS transistors are ON, Eon.is given by :

Eip = it2 Ros (ON):- 2+ TiD
In the commutation the energy dissipated is :
Ecom = Vsl - Tcom ~fswitcH - Tup
Where :
Tcom = TTURN-ON = TTURN-OFF
fswited.= Chopping frequency.

Fall Time Tt (See Fig. 16)

It is.assumed that the energy dissipated in this
part-of the cycle takes the same form as that
shown for the rise time :

Eonjorr = [Rps (oNy - W2 Tq-2/3

IL

CHOPPING PER1DD

T TLD TF

NSILE381-2F
o

[’-" SGS-THOMSON
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Quiescent Energy

The last contribution to the energy dissipation is
due to the quiescent supply current and is given by:

EQuiesCENT = lQUIESCENT - Vs - T

Total Energy Per Cycle
Etor = Eorr/oN + ELD + Ecom +
+ Eon/oFF + EQUIESCENT
The Total Power Dissipation Pps is simply :
Pois = Eto1/T
Tr = Rise time
TiLp =Load drive time
Ts=Fall time
Tq = Dead time
T = Period
T=Tr+Tip+ Ts+ Td

DC Motor Speed Control

Since the I.C. integrates a full H-Bridge in a single
package it is idealy suited for-controlling DC mo-
tors. When used for DC motor control it performs
the power stage required: for both speed and di-
rection control. The device can be combined with
a current regulator like the L6506 to implement a
transconductance amplifier for speed control, as
shown in figure 17. In this particular configuration
only half of the L6506 is used and-the other half
of the device may be used to control a second

Figure 17: Bidirectional DC Motor Control

motor.

The L8506 senses the voltage across the sense
resistor Rs to monitor the motor current: it com-
pares the sensed voltage both to control the
speed and during the brake of the motor.

Between the sense resistor and each sense input
of the L6506 a resistor is recommended; if the
connections between the outputs of the L6506
and the inputs of the L6203 need a long path, a
resistor must be added between each input of the
L6203 and ground.

A snubber network made by the seriesof Rand C
must be foreseen very near to the output pins of
the 1.C.; one diode (BYW98) is connected be-
tween each power output pin and ground as well.

The foliowing formulas can be used to calculate
the snubber values:

R = Vs/lp
C = Ip/(dV/dt) where:

Vs is-the-maximum Supply Voltage foreseen on
the application;

lp-is the peak of the load current;

dv/dtis the limited rise-time of the output voltage
(200V/us is generally used).

If the Power Supply Cannot-Sink Current, a suit-
able large capacitor must be used and connected
near the supply pin of the L6203. Sometimes a
capacitor at pin 17 of the L6506 let the application
better work. For motor current up.to 2A max., the
L6202 can be used in a similar circuit configura-
tion for.which a typical Supply Voltage of 24V is
recommended:

Vec.5V

DIRECTION {

Uspeed«2Umax
t1p max«4A}

ENARBLE
ION/OFF)

Vecs5U

Us=36Umax
2206F 180nF
g 2
15nF gyyag
e
IN 1 3
100
EN .[l]. DC MOTOR
IN 2 :ZnF =
L6283 | BYVSB
e
e
1snF D2
Bl N91L6201-20
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BIPOLAR STEPPER MOTORS APPLICATIONS

Bipolar stepper motors can be driven with one
L6506 or L297, two full bridge BCD drivers and
very few external components. Together these
three chips form a complete microprocessor-to-
stepper motor interface is realized.

As shown in Fig. 18 and Fig. 19, the controller
connect directly to the two bridge BCD drivers.
External component are minimalized: an R.C. net-
work to set the chopper frequency, a resistive di-
vider (R1; R2) to establish the comparator refer-
ence voltage and a snubber network made by R
and C in series (See DC Motor Speed Control).

Figure 18: Two Phase Bipolar Stepper Motor Control Circuit with Chopper Current Control

8. 30F 5V RESET ENRBLE  ©.1uFpy 9V
F P
15nF
N 1e y H
L6201
. L6201PS 1"i’"F i“ MOTOR
N2 - L6202 =c VINDING
| L6203
X =
. 1SnF
e ] L6201 _"_L
™ L6201PS — Y-
—1.) Sn
_[:4 N ] —ll—L ﬂgumoms
. ' g9 228nF T L6203 | T
5uL o R <l'.'l.ﬂ =
s R s "
22k []Re v
-loscl L6586 RS
3.3nF ==cp
L ¥ 3. -[1 y_ SENSE
N9 6285-29 RESISTDRS

Figure 19: Two Phase Bipolar Stepper Motor Controf Circuit with Chopper Current Control and Translator
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R99LE209-38 RESISTORS
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It could be requested to drive a motor at Vs lower
than the minimum recommended one of 12V
(See Electrical Characteristics); in this case, by
accepting a possible small increas in the Rps (oN)
resistance of the power output transistors at the
lowest Supply Voltage value, may be a good solu-
tion the one shown in Fig. 20.

Figure 20: L6201/1P/2/3Used at a Supply Volt-
age Range Between 9 and 18V

Vs-9 to 18U
1580 .
L L
UREF Vs
L L
I Booti
yZ«.12V , ]
INd L6201 puTi
L6201PS
— N2} 6202
EN L6203 %I_.
—
Boati
GND ] sEnse
Hps
NO2LEXEL-39
THERMAL CHARACTERISTICS

Thanks to the high efficiency of this device, often
a true heatsink is not needed or it'is simply.ob-
tained by means of a copper side on the P.C.B.
(L6201/2).

Under heavy conditions, the L6203 needs a suit-
able cooling.

By using two square copper sides in a simiar way
as it shown in Fig. 23, Fig. 21 indicates how to
choose the on board heatsink area when the
L6201 total power dissipation.is known since:

Rthj-amb = (Tj max. — Tambmax} / Ptot

Figure 22 shows the Transient Thermal Resis-
tance vs. a single pulse time width.

Figure 23 and 24 refer to the L6202.

For the Multiwatt L6203 addition information is
given by Figure 25 (Thermal Resistance Junction-
Ambient vs. Total Power Dissipation) and Figure
26 (Peak Transient Thermal Resistance vs. Re-
petitive Pulse Width) while Figure 27 refers to the
single pulse Transient Thermal Resistance.

14/20
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Figure 21: Typical RThJ-amb vs. "On Board”
Heatsink Area (L6201)
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Figure 24: Typical Transient Thermal Resistance
for Single Pulses (L6202)
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Figure 26: Typical Transient Thermal Resistance
for Single Pulses with and without
Heatsink (L6203)
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Figure 25: Typical Rt y-amb of Multiwatt
Package vs. Total Power Dissipation
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Figure 27: Typical Transient Thermal Resistance
versus Pulse Width and Duty Cycle
(L6203)
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POWERDIP18 PACKAGE MECHANICAL DATA

DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
a1 0.51 0.020
B 0.85 1.40 0.033 0.055
b 0.50 0.020
b1 0.38 0.50 0.015 0.020
D 24.80 0.976
E 8.80 0.346
e 2.54 0.100
e3 20.32 0.800
F 7.10 0.280
i 510 0.201
L 3.30 0.130
z 2.54 0.100
- L
=] -
£ bt
N s ] e |
&3 z l |
D
J1 Ml rirryrir
K »
[T
1 )
SN O [ A A A |

10020 L3 SGS:THOMSON.
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§$020 PACKAGE MECHANICAL DATA

"_' SGS-THOMSON

DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
A 2.65 0.104
al 0.1 0.3 0.004 0.012
a2 2.45 0.096
b 0.35 0.49 0.014 0.019
b1 0.23 0.32 0.009 0.013
C 05 0.020
cl 45 (typ.)
12.6 13.0 0.496 0.512
E 10 10.65 0.394 0.419
e 1.27 0.050
e3 11.43 0.450
F 7.4 7.6 0.291 0.299
L 0.5 1.27 0.020 0.050
M 0.75 0.030
S 8 (max.)
L
—
o
3
] 1
WIRTRRRTNN NN RN M QL i W
b — % y 3
-
E
b}
,_D_D_D_D_[LELI]_ELDI M
—
[ 20 n
1 0
Joooooooon
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PowerS020 PACKAGE MECHANICAL DATA

DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
A 3.60 0.1417
al 0.10 0.30 0.0039 0.0118
a2 3.30 0.1299
a3 0 0.10 0 0.0039
b 0.40 0.53 0.0157 0.0209
0.23 0.32 0.009 0.0126
D (1) 15.80 16.00 0.6220 0.6299
13.90 14.50 0.5472 0.570
e 1.27 0.050
e3 11.43 0.450
E1 (1) 10.90 11.10 0.4291 0.437
E2 2.90 0.1141
G 0 0:10 0 0.0039
h 1.10
L 0.80 1,10 0.0314 0.0433
N 10° ' {max.)
S 8° (max.)
T K& W. | 1 _osgar |

(1) "D and E1” do not include mold flash or protrusions
~ Mold flash or protrusions shall.not exceed 0.15mm (0.006")
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MULTIWATT11 PACKAGE MECHANICAL DATA

DIM mm inch
) MIN. TYP. MAX. MIN. TYP. MAX.
A 5 0.197
B 2.65 0.104
c 1.6 0.063

D 1 0.039
E 0.49 0.55 0.019 0.022
F 0.88 0.95 0.035 0.037
G 1.57 1.7 1.83 0.062 0.067 0.072
G1 16.87 17 17.13 0.664 0.669 0.674

H1 19.6 0.772
H2 20.2 0.795
L 21.5 223 0.846 0.878
L1 21.4 22.2 0.843 0.874
L2 17.4 181 0.685 0.713
L3 17.25 17.5 17.75 0.679 0.689 0.699
L4 10.3 10.7 10.9 0.406 0.421 0.429
L7 2.65 2.9 0.104 0.114
M 44 43 45 0.161 0.169 0.177
M1 4.88 5.08 5.3 0:192 0:200 0.209
S 19 26 0.075 0.102
S1 1.9 2.6 0.075 0.102
Dia1 3.65 3.85 0.144 0.152
- S|
9_ L7 —-l—<
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4
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|
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(=] L1 i
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SHARP

PC817 Series

PC817 Series

High Density Mounting Type

Photocoupler

% Lead forming type (1type ) and taping reel type (P type ) are also available. (PC817l/PC817P )
s% TUV (VDE0884 ) approved type is also available as an option.

W Features
1. Current transfer ratio
{(CTR: MIN. 50% atT:= 5mA ,Vce=5V)
2. High isolation voltage between input and
output (Ve : 5 000V 1)
3. Compact dual-in-line package
PC817 : 1-channel type
PC827 : 2-channel type
PC837 : 3-channel type
PC847 . 4-channel type
4. Recognized by UL, file No. E64380

W Outline Dimensions

M Applications

1. Computer terminals

2. System appliances, measuring instruments
3. Registers, copiers, automatic vending

machines

4, Electric home appliances, such as fan

heaters, etc.

5. Signal transmission between circuits of

different potentials and impedances

sheets before using any SHARP's device,”

( Unit : mm)
PC817 ] PC827 .
2544025 Intemal connection diagram 254025 Internal connection diagram
- @ 19 fo) ®0© 6 Q0 ®6
gs 3 \/ R E; VARV
My O 10 node (8] © it
Anode mark_12 27| © fHT mark ,.u.u ;n.u 7 lﬂT erl
o g =1
) (C22) ol © @ DO DB @3 Anode
T Toz Q9 @@ Cathode
09 12203
12503 iF ®Q@ Emitter
762 ®® Coliector
. v 458105 0 +*05
| D e T e
2 :f’,T 1 ¥, @ Cathode |2 QI M
- 026 E o
= | Ny fe @ Emitter = 1
e \;6 . e @ Collector 5{;
2 0.501 8= Qtg 13° e 05297
PC837 PC847
Internal connection Internal connection
025 f
. 2541025 diagram % i Q‘E diagram
& E
Ep|oj 00 ©@ .00 078 @ 200680009 60000000
e RViNE E T BN AYAYAY
< o l Eg =% NI o O o2 O
SN e s e B b W Wl
T 47 (5 &F & 40 08
A == 2000606006
ollodd ©® ®3® Anade O 203® 0600
@@® Cathode 09*02
0902 w@ Emitter 10203
12%03 ®@E Collector w 1982*95 |
a (=1
v 14,7405 762403 £l g
& o il B +#
G T ' 3 4
0] W 9 3 o~
o m'J ~ w —T [}
E o 0.26201 % |
gI \l& A 2 0.5%01 8= 0to13"
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“ In the absence of confimnation by device specfication sheets, SHARP takes no responsibilty for any defects that occur in equipment using any of SHARP's devices, shown in cataiogs,
data books, etc. Contact SHARP in order o obtain the fatest version of the device specificati




SHARP PC817 Series

W Absolute Maximum Ratings (Ta=25°C)
Parameter Symbol Rating Unat
Forward current Ir 50 mA
“IPeak forward current Irm 1 A
Input
Reverse voltage Vr& 6 \4
Power dissipation P 70 mW
Collector-emitter voltage V cro 35 \%
Emitter-collector voltage V sco 6 v
Output
Collector current 1c 50 mA
Collector power dissipation Pc 150 mW
Total power dissipation Pt 200 mW
“solation voltage V o 5 000 V rms
Operating temperature T ope - 30to +100 °C
Storage temperature T ap -35t0 + 125 °C
*3Soldering temperature T sal 260 =T

*1 Pulse width<=100ps, Duty raue : 0.001
*2 40 to 60%RH, AC for | minute
*3 For 10 seconds

M Electro-optical Characteristics (Ta= 25°C)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Forward voltage Vg Ir = 20mA - 12 14 v
nput Peak forward voltage V mm T =0.5A - - 3.0 \4
Reverse current Iz Vr=4V - - 10 pLA
Terminal capacitance Cy V=0, f=1kHz - 30 250 pF
Output | Collector dark current Iceo Ve =20V - - 107 A
**Current transfer ratio CTR If=5mA, Vee= 5V 50 - 600 %
Collector-cmutter saturation voltage V cEsat) Ir=20mA, 1c=1mA - 0.1 0.2 v
Transfer | Isolation resistance Riso DC500V, 40 to 60% RH Sx 1019 101 - Q
charac- | Floating capatitance Ce V=10,f= IMHz - 0.6 1.0 pF
teristics | Cut-off frequency fe Vee= 5V, 1 ¢=2mA, R = 1000, -3dB - 80 - kHz
Response time Ne  Bad & Vege 2V, 1c= 2mA, RL= 1000 Z 4 s is
Fall time |9 - 3 18 us
*4 Classification table of current transfer ratio is shown below. Fig.1.Forward Current vs.
Ambient Temperature
60
Model No, Rank mark CTR (%)
PC817A A 80 to 160 30
PC817B B 130 to 260 ik \
PC817C c 200 to 400 B
PC817D D 300 to 600 = \
PC8#7AB AorB 80 to 260 5 %
PC8%7BC BorC 130 to 400 E \
PC8#7CD CorD 200 to 600 ;3 N
PC8#7AC ABorC 80 to 400 2
PC8%7BD B,CorD 130 t0 606 10
PC8#7AD A,B,CorD 80 to 600 0
PC8 %7 A, B, C, D or No mark 50 to 600 -25 0 25 S0 75 100 125

#:1lor2o0r3ord Ambient temperature Ty ("C)




SHARP PC817 Series

Fig. 2 Collector Power Dissipation vs. Fig. 3 Peak Forward Current vs. Duty Ratio
Ambient Temperature
200 10000
Pulse width <=100 . 5
~ 5000 T,= 25°C
Z
E Z 2000
s 150 <
o < 1o00
5 z
= —
g N s s
$ N Do
o
z = 100
2 £
g \ & 50
g2 50 %
3 N & 20
10
0 k
-30 0 25 50 75 100 125 5om327 5 1922 5wl s
Ambient temperature T , (°C) Duty ratio
Fig. 4 Current Transfer Ratio vs. Fig. 5 Forward Current vs. Forward Voltage
Forward Current
200 =1
50
180 Ve =5V N 75€
- Ty = 25°C 200 L
£ 160 STENIHL T 25c
~ 100 e 0°C
B 140 s
Q L ™ PN pAcees -25°C
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Fig. 6 Coliector Current vs. Fig. 7 Relative Current Transfer Ratio vs.
Collector-emitter Voltage Ambient Temperature
30— - 150
I = 30m * Ty=25C Ip =5mA
25 Y, Ver =5V
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SHARP PCB817 Series

Fig. 8 Coliector-emitter Saturation Voltage vs. Fig. 9 Coliector Dark Current vs.
Ambient Temperature ;skmbient Temperature
0.16 10
zZ 014 IF = 20mA Vg =20V
= .1 ~ -6
- 10 y
:;; Ic=imA = y
> 012 8 —
% 9O L7
E / = 10 A
g 010 8 -
% / § -
Z / 3] .8 V-
g 008 . ’E 10 7
N e s =
|23 -3
é 0.06 j): 10-9 7
2 ° /
g 004 ) =
2 10-10
S o, 4
7
Z_
0 101
-25 0 25 50 75 100 -25 0 25 50 75 100
Ambsent temperature T, (°C) ‘Ambient temperature T, (°C)
Fig.10 Response Time vs. Load Resistance Fig.11 Frequency Response
500
~ Veg=2V
200 Vg =2V .
100 Ic=2mA 4 ¢ =2mA
Ta=257C w [ Ta=25C
50
> t e )
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3 10 A &' N [
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2 td | % \
g 2 =
.o - 1 \ i
05 \
20
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01 1 10 05 12 ~ 510 20 (S0 100 200 500
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Fig.12 Collector-emitter Saturation
Test Circuit for Response Time Voltage vs. Forward Current
6
> o
Zz T,=25°C
Vee Input | - = *
Output =08 1c = 0.5mA
e Q
Input  Rp R.$ Output P~ —==i-A10% > 1mA
O——— S
s 4 3mA
G~ coftoe 2
tg te z SmA
” 1, 4 g2 3 " 7mA
™ El
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cC E
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Ro Ri2 Output §°, 1 k_ -
3 \\
GZ x 0
0 5 10 15
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Forward cument I ¢ (mA)

@ Please refer to the chapter “Precautions for Use ”




6500

Moteur pas a pas SONCEBOZ

Schrittmotor
Stepping motor

The driving force

6500-20

Angle de pas
Schrittwinkel 1.8°
Step angle

Diameétre
Durchmesser 57.2 mm
Diameter

Poids
Gewicht 530g
Weight

Couple de retenue
Haltemoment 600/460 mNmM
Holding torque

i 8 g3 & 81/ ‘ é A
Bl |~ L4E Y3 54 25
16 o B NG
A PR FRRER |2 VS SN
gEL B ZEs S22 22
Q mH A mNm W
6500-20- -
N 2.0.37 0.37 1% 3.9 600 11.25 Wnr:‘
2 | 6500-20- ')
vert-blanc
] g 12 4 2 600 9.6 P
£
rouge 4
s | 4o 165 1 500 46 o U e
6500-20- . u,
| “a-0.97 0.37 0'66 39 460 1425 @
.! - blanc / weiss I white
.g- 6540_2' :o- 4.8 8.65 1 460 9.6 g?:ﬂ;?: U
= -
- rouge U, u. muge—blanc
652°£52°' 25 38 0.44 460 9.68 = iofve
= noir / schwarz / black
Pash
2062 508 572 s
q e ss%
@ T t Inertie du rotor
o %8 Roioaghaismoment 121 gem?
: =1 i .11 | g Eg Classe disolation .
3 VAE siwiw  B130°C
@ Pt DIN 40050
3 _ Protection iP 30
é [ .Tenaiond'essai
AWG 24 UL 1007 W“'Hﬂ i d‘““’“m"‘“"ﬂ 500 VAC
Couple résiduel
Detent torque




Caractéristiques dynamiques
Dynamische Daten
Dynamic characteristiques

6500-20-2-0.37 6500-20-2-1.2 6500-20-2-4.8
Md (mNm) Md (mNm) Md (mNm
400 400 N\ 400 |\
300 300
300 Chopper 24 V Chopper 24V \/ RL=6V
200 200 200 \ Chooner 24V
K " N L
0 0 0
©8883888 8 aviers) ©8888888 8 gvirs) ©388888 888 8virrs)
OO0 O 0 0O O O O O o 0O 0 0O 0O 0O O O O O 0O 0 00 QO O O O
- N M < W0 O M~ 0O N M T 0 O M~ OO ~ N MO < D © M~ 0 O
6500-20-4-0.37 6500-20-4-4.8 6500-20-4-25
Md (mNm) Md (mNm) Md (mNm)
3 [ 1]
400 320 320 \\ RL= 12V
300 i 240 2401\ —t
200 Chopper 24 V 160 Chopper 24 V 160 \ Chopper 24V
[y -~ Sy \ [
100 80 80 N
| *J g
CZEEE38358 5w S 82 823 avips) “Eg282282 83w
SRESSE8EE8 REZBEE SEEIEERENS

Caractéristiques statiques
Statische Daten
Static characteristiques

Possibilités d'exécutions adaptées sur demande.

AT(K)

801800
601600
401400
20200
o 0

o

6500-20-2-...
“MR=f(Iph
——
>l
¥ IAT = f(Iph)
Ay
8 3 8 F B /3Ih(%)

6500-20-4-...
AT(K): MR(mNm)
I
80}-800 -
va Ay AT =f(iph)
s o
ol o= 1 [ 11

Auf Wunsch werden kundenspezifische Anforderungen beriicksichtigt.
Special requirements can be made to customer specification.

SONCEBOZ SA

CH-2605 Sonceboz

Tél: +41 32 488 11 11

Fax: +41.32 488:11 00
E-Mail: info@sonceboz.com
Internet: www:sonceboz.com

SONCEBOZ

The driving force
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