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savmm iaziiuiuauudlilddudesihiesusngmsaiheduiiuansih dedlaufnns
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2.7 szuudansilaiia (Ultrasonic)

MUYEN ﬂamamwummnmmummwwamlmau Tﬂamlmtmmawuwéiﬂa
LaamdmummmmmeLLﬂmem 15 KHz whiiu uAwInflengtiaiey q o1vs 1mam3m
wummaaaﬂmﬂﬂ muuiﬂwﬂmumﬂ'maamﬂszmﬂmunavwmamﬂamﬁawummﬂaa
N1 20 KHz Fuly ﬁlvawuwmLﬂ'ﬂﬂlﬁlmmmﬂma’ﬂ.’;

mmmwumsmLmﬂaumuaamﬂwﬂuﬂﬁﬂLWi']“'iwLﬂuﬂﬁuﬁﬁﬁﬂmqﬁﬂﬁm
m;maLadﬂamﬁaﬂﬂmLﬂmuwwmmmﬂﬁimamvm LiaquLﬂuﬂmauumaaﬂauamwuq
ENﬂauuﬂ'Jmaawummmaﬂaunmmé’um mmmmaﬂaumamwaamﬂ( fvidvaiu
panun Josiarifiadssniudtuidy aduaud 300 Hz Tuanimagfimnenialssunu
1 wmsiey q Jsagemnidesiivindudesosnuiandaiudadeddneialusnineniusein
muﬁ"uauﬁ']uuamaqﬁ’aﬁ’lLﬁmﬁmﬁﬂﬁsﬁﬂmﬁniza’mﬁﬂmeﬁﬁumiﬁ'mmuﬁqﬁumagiu
grudansileiln ograeu 40 KHz sviimnuenpauluemafiesdseunm 8 wy. wiiududn
n:mLUWUaamﬁ"lwnwmmLamm'maumnﬂaul.ﬁma"“l.uumimmuuuwuawqwaaaﬂmnjum
WAY 9 vi3efis et e

mMsiifimnavesaiudssdudans ledaiilfsnih U ulsvateagne wu tlulg
'Lutﬂ‘iaaﬂ'mﬂmumlﬂa (Ultrasonic remote control) Lﬂia@aﬂdaﬂﬂ‘sm (Ultrasonic cleaner)
Tﬂﬂlwmauwmmmga LﬂsanmmﬂwuwaﬂmnTﬂemaLmﬂs“ﬂunmmauamaunaum
\wSesinnnudn uasvhisuilivemeia Wluiatom e ozt lusninie 14
nadeunTi Inavevia Lludy Tmummuﬁﬁ%’ﬁuaq’ﬁumﬂ‘ﬁam K ﬂﬁuLﬁmﬁmLﬁumamu
fnmﬁ LLé’qmmﬁv‘ﬂﬁﬁﬁ’m vineeg ity 50 KHZ ms'}vwﬁ'munawunmua'ammvmm
naundudsaintuunn m’lmumummmwamaummmm mman‘lnjaﬂaaamaﬂmm
daunisldaudunisuwnms fedesnrsieivianisdy o foraldruiluiag 1 MHz A
10 MHz vausfipq iy GHz (107 Hz) fffldimilumate 4 nstdauiimnatediedudeaiu
narulsildanag a‘dﬂsmwaﬂuﬁnLL‘\Jaqwma'1‘1;11;51)91411m%ﬂ1mammvmﬂaimamiaulﬁ
n sdam’[,mnmﬂauLaaqmuaamﬂﬁuﬂmuma‘hﬂummﬂlm nisnlamdanunanalyundy
wésnluguaulsdu fifeidend Sansledavswanasos (Ulrasonic Transducer) Tu
g Samslailemsuailees fivarguuutuegfundnnsily wuuiitenldiumn tdud
wuudelediaanin (Piezo-electric Transducer) @auvaslusnsewinandaaulniiuay
wiunena Taefimnudislowuudneilegamis wwuwnillnaniafiv (Magnetostrictive
Transducer) SeuvaslvanszninandealnirlusaanfusumisriuevewnumEnd
muvnmIniusguUUBLanTnTaniATIN (Electrostrictive Transducer) Suvashuunsewing
il dundnunena  nruadneesuvulelediaansa amolusdansladna
wiuaneiuuulelediaania wouiildtuluagiu daasunsimunuulussiunis
Ltawﬂivﬂa‘ummjumimﬂmﬁmaamwmiawuumuaam 2 wiiuiteliseany v
sonuduen 2 91 Suansiwsfiniusenauiuainasiesidia 2 3u UianﬂuaaTmU'm'[Mm
lalwamalimsluesnenve shulifiemens ety
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2.9 denrsilumsldanidauasdaiu

lesnawanaensuseadensin 9 vesdansilefamsuaieaimildon Fu
Feamnsafierasudiimsilutusuresgunanidansledavuaiamesiiteduuuamalunis
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o limslidmnuaingesiafunmsnszunnwiennaniigs wedeaiulasai
meluillideme
a alal ar o ) ' @ as L a '
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auUnAuadmaumudalinsliaieglugatnin 10 kw - 100 kW 910013
P v = X s
NRRSINUIID BUABUIaRIN 100 kW unwdu 10 kW aruliavanas
| -l -1 9 2 | o o
Uszuey 10 849 20 dB wakauAudaEn 19Ty aldranudiuniugiasiy
al | & | = v o al
on anudisleuuud ( Audnas ) zasasluaniiseyld dnnsldaud
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mafondansledalnsuiuiudiuddgunlusruunsaniudosansiledia
uananasidenmunsussgnaldauidesnisléilusuuduianiawuuguuds Sades
fasantenuaniiduquszneuis auaudindidesfosalunmadensansiledaingy
1#un sUmAudyy uuaranafuvesaad Tnogundudyaraniunmauiffvonisdng
mraavauvadansleiinlnsuvioamnndls (damping) vesdyyiuiaddansileiia Tunsdl
vesSansileflaiidninnisaameuge Wadiaiwosnunasugalunanfisaninhidansled
Alwsudiiidnsnisanneush vieffefiniuaiveaguadu (waveform duration) tesnda
munawesgUrtuiunariisansledalnsudunieldlunisdindusaning luthanand
widanmleialnsvagliamnsonnadudyyiuiaeioundunld wadontaeiii “dead
zone” apsfinnsulisuifisuiuunauvesdansiledalnsuluna VIDEOACAN uarluna
ACCUSCAN “S” n3dl VIDEOSCAN figmsanisanneuvieany deginin dsdwmadisnaniiy
axlden (resolution) lun1sngavepuezasniinsdlues-ACCUSCAN win il (sensitivity) Tu
N13ATIRERUANTT AuEEREnUssnraviisidndgliud awnsimesad Wuwfinesh
LARINSRRUANBIYRIINLERDNITUTeISan Tl dainTy niafRgnsiluanslinsiud
mnuduidesindaoenumndaniiledansuiir i Ingfimsdnesiuaulefe uin
Lma%%@ﬁumw (quality factor,-Q)

desvnaaantivesr 1 weeiBontudansiefaliguliad VIDEOSCAN Segasaiiu
Twineniiwus FudanleFadansilafalnsuluy VIDEOSCAN 3u V310-N-SU flanuiinane
(center frequéncy) Ustanas 5 MHz [uuvuguiliiszenia 0.75.th Seausansiledai
Udeweenaininfaqsaleiialnsvazudienniu 2 e grfioginearniinsuluauds
Auvilsifinontagageiigeymanstasfuiumis fidndmdss Sunssvivponidug
v Fendiiivinsaualed Fresnel zone wie near field) trafiuenyagnuesdniu
wilnswfouwsmngdldiuasanilugraduiuly daaandaeilu uewUgnvesadua
Aot anatNsEssnasdRdudsNSIuBen Sentadiiwseulawsslou (Fraunhofer
zone ¥58 far field) siuntsvgansausley (near field Ny uoARInWsAATIULAD
ﬂmamﬁ’ﬁﬁﬁmﬁuqmaeﬁmﬁué’amﬂaﬁﬂﬁmsé’ Thun Anundrsesdiraudansledauain
fialan Taonauneveddindy (beam diameter80) WunuaiAidnadeauluazaa
avBualumsasisaey Smnindaaesdnduimmmnsaiuiivinuidfeindiugs Suh
Iiinnsasvieunduvesgauandesgednde Senindmmuillunisaseaeugtiudae Tne
ArwnSevesdnaudsAniiiwnisiuenTignanmeuaiiesiuien vie -6 dB
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ey uasviounduaaviauaaliiiu -6 dB Taglnnadunuuansfednsnisueevasning
Lilumsasieaey Wiaisuiusansiladelnwsuiilifnmsingg infind1adreiu Samsled
Alwsuliluszuradhenamdans ivdauuudawnu Aiauduun dukinswaiwesuuud
lHquluveana veswdsn PANAMETRICS Tutna V310-N-SU Tesinwitnansegiiuszuny
5.6 MHz uagihuiilwstuuviinmslnfaiuge (sphericat focus) TneilszeyIniad 0.75 i
(30 Uszang 16 dadmas) fidudigudnarsvesianfieledidansn 0.25 @9 (Usvam 6
fadwnslpelanauiivesdmay Tnenuniivssdraudumninesidfrnuazden
lumsaunuyiensaeinauunnsasteduay nafe wunnsseviegnsu luidotunu
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2.11.1 vlauazlassadnsvesaivuama s
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U 2. 14 mAvnowmesuuiians 5 v
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2.11.1.1 HUUMISIANAT5 (PERMANENT MAGNET, PM)
aiuusinosuuy PM aediawmmas (STATOR). fdutnainlinatsqina Tnodlsned
(ROTOR) ugunse nszuaniiuides uavlnmaimmeitimannins wedoulrnssuanss
Wituuaaiswmes ssmbidausswimdnlniaanaslswes mikuame Smuipimesuuy PM

a 1as al
wwiinusadalilanedvenativi winyhilddeulnitunain

2.11.1.2 wuunusAIANIAUY (VARIABLE RELUCTANCE- VR)
avueme TwUuVR sefimanylsinesldethidase ulhzldldiinbilsmesmann
awlaslsuuniin, ndsdeu danvasudiuibes /Junssnszuaningagiinuduiug
Tagasstuauoulwaluanings wsdnfiaduazlvmmlsmes dllndunmeessuns
widniifiA3anunurishilgn duvilsiiasinutueutasfiatigsnmidsiatulivaey
wsaiuiledeulnidiunanaag lusewmaiuansvafule Mnilfienes mulusumis
fine) fulsinasues VR ssilmanizetapdlsmesdesiiilmundasouganiwamesuuy PM

2.11.1.3 wuuwsa (HYBRID-H)
aiivnowesuuy H asdugnuanves VR fu PM Tasasiiamnesadetuillilu VR
Tsimesiimnnify Uaedsiidnvazvesansuviniiinidigs Taensmuauuuiaguinees
wnnusimdnegainilildgy mevuuasadiiosuaruiun dedffe Iiussdngauayil
wuangiinda uazliusegailsmesteiuineulsisein
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COMMON

U 2.15 uand (n) lassaine (v) 2asiieusin (equivalent circuit) veswawas viln 4 va

ql' Y s =l ol 4 ! 1 1 o 1
M1399 2.2 yuvedlameifisuiunszualufniidneunasne 8 watws

P ¢1 ¢1¢2 ¢2 ¢2¢3 ¢3 ¢3¢4 ¢4 ¢4¢1
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dunidyf | 237 A PO | U8\ G DN B> | A B
W83

nndnvarvoslnmesmtnunsualwideuinanieasaunsadauld  STEPPING
MOTOR nyula-3 ag fio

LuwuvgrenszualwWlaadennuieunuly 15on ONE-EXCITATION %38 HALF DRIVE
Ao f1, f2 3, f4.n95-0UT EXCITATION wiuinseOnagiae

2. wuudensgualwlvinSeuduiiiien 2. f138n TWOEXCTATION #5aFULL STEP A
fif2 , fof3 | f3fa , f4f1 m;uﬁ'auﬁu‘lﬂuvuﬁmqﬁm%mﬂ

3. wuudnenseudlWliiiaz 1 e @duiu 2 wid 1Sen ONE-TWO EXCITATION w3e
HALF STEP wileugUuanswasiilawes uoiduutinuawSTEP mudussunssiudna
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2.12 2995uaAvuanas
s P 2/, a L v ! kg 2 4
2095%U  (DRIVE) dieisnidiniudvesiuudsioluisnfidosdiegs DRVE Tud
ada & | =l § v oW v oA ' w
STEPPING MOTOR 35Meiaalunis deeasdimudidniuisasdu A msdelauase f
L3 1 L3 =l 1 =i & 8 1 a g
DWW N UWAY ¥ WA INTEUALDMINNVR99sT e udly 1Rswwendawe JWinad (BUFFER)
< w =
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Tulastuiiemidesdansleiad - aunuasilgunsaidumdng egassdry fe gty
ueines(diver motor) uaz yamIuANTEULSanslelia Fesassdruiignaruguiiy
neuiuned lnglulassnuiiavazdmigaduaiuuewes 5 wa wazmuauiulusunsy
Visual Basic

3.1. gunsaldmSuduaivusines

3.1.1 WNEWAU X-Y

d : [ l:Jn 1 o/
JUM 3.1 deutemes 5/ manfinuunriudy

BLACK
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RED ORANGE

< ¢
UM 3.2 nasmgluaiivuewnes 5 e wuu pentagon



3.1.2 Driver Step Motor 5 Phase
19Jusdu Step Motor 5 Phase

. -
’ 1 : 100 F/B3V
Vi (V) i Va{12¥) Cz - 50uF/25V
> . - ———— Cs - 10 pF/10V
{ | | Veo(15~42V) Ca :470pF
Cy + | Ci+ Cii_q- Re : 1k
az | = O RK-34
—t 1 i S, 5% {Sanken)
— 1) 26 27‘ 1 l1p s Ao )
A S, - o BT RS o Be i
By 22 23 ., 4 8|5 4 i {
Culr | a7 6 ., el @f7 | . Co ;
Diu | - L4 B 8] G lo | | 3 |
e| | T e 10] u_{‘ .
Excitation | s ] Stepper
signal input Al 3% SI-7502 | i j ! e
Bi_ RN
Lo ] TN
B .“_wl__@L__
Eil Eo

kilyp) =082/Rs

loeo (typ) =(1.3xa-0.01)/Rs
a = ViR / (30000+R)
R = 5100xRx / (5100+Rx)

Activ High

}
| H:
! |
Po P | 8.3 :
———e - b iy
I J— : i‘

gﬁﬁ 3.3 299391 Stepper Motor 5 phase

3.1.3 Dc-Power Supply
T Hunvaswlwlvifunasdu Step motor lnefpalife 5 v, 12 Viuay 24 v

gﬂﬁ 3.4 Switching power supply
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3.1.4 Controller

Tulrssruildneulnsaaesues ETT Ju ET-EASY STAM 128

§U 3.5 Controller ET-EASY STAM 128
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3.3 gunsalaruanszuudansiladia
3.3.1 Pulser- Receiver

o v a1 a ) a v W o o o Y @ W w
imidsdyaalvuiiindansleln uarfudyganasioundudrgiinda
-~y Il 1 1 3 U o t 4 A o r d U
aslelaiimaineiveinads Iikn wdmENERGY) vhmlhimunuiddliiiiseeen
1o a o o = ° v o v a a
lugdansiletialngy nsaaveudyyiunseiiau(damping) vimiimuslaldiiady gy
< 5o W v ) o & %
nIgieu(ringing effectlasanusssiulniuazaiuninsvewsssuliiwadnseduas uay

9
[

2/ e [ v o a v € v ot
AUALUNIINTEAU (pulse repetition frequency,PRF) YimnuinaawasanseAuludamee)
' o n’& o [ U s
lunaiumsiwesndfyfe BRIINITVYIY/DNTINTAAVBUATY YN

3U#1/3:7 PULSER/RECEIVER MODEL 5072PR

3.3.2 GATED PEAK DETECTOR

ugunsaidmive gy nnenddsn via wssdulwilwia(peak voltage) vad
A w a 1 Caa "> - % o i as 3
rdudanslalialutiasiillamitawly (gate window) HoslHaugiu Pulser- Receiver Tu
o i 1 d‘ o o 1
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The 5-phase New Pentagon Driver Chip Set

Any stepping motor driver circuit requires several logic and power circuit functions to work together to
supply the proper amount of current at the right time to the stepping motor windings in order for the
motor to provide accurate and smooth motion to the load. Figure 1 below shows the basic functional
block diagram of a 5-phase New Pentagon driver circuit. Each of these functions is an important part of
the overall circuit and close attention should be paid to each of them.

| 1 | |
Charge pump
@ Circuit
T
@ ) ) @ High side
s @ High side N-channel
Pre.driver MOSFET
Fa— Excitation Array
Sequence
r— Generator
@ Low side
— @ Low side N-channel
Pre drivey MOSKFET
Array
[
— @ Mator
——— Constant current
=1 Control circuit

Figure 1. New Pentagon driver functional block diagram

1. Excitation Sequence Generator

The excitation sequence generator function is primarily responsible for converting the step and
direction input signals from the upper level controller into the proper phase sequence to cause
the 5-phase stepping motor to rotate. The sequence generator determines what combination of
MOSFET transistors need to be turned ON to make the motor rotate to the next step. For a New
Pentagon 5-phase driver, there are 10 full steps in an electrical cycle with 4 phases being ON at
any given time. Each full step results in 0.72° of shaft rotation. The 4—phase ON excitation state
table is shown in table 1 below. An “H” represents that the MOSFET is active.

Step
VOHGA
VOHGB
VOHGC
VOHGD
VOHGE
VOLA
VOLB
VOLC
VOLD
VOLE
TIM
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Table 1: 4-Phase ON Full Step excitation

Half stepping, or 0.36°/step, is possible by alternately turning 4-phases ON and then 5 phases ON. The

4~5-phase ON excitation sequence has 20 steps In its electrical cycle and is shown in table 2 below. An

“H" represents that the MOSFET is active.

v

Step 0|{1|2|3|4|5|6|7|8|9|10]|11 |12 |13 |14 |15 |16 |17 |18 |19
VOHGA | H|H| L || fefefe e oo fe e f{ele]n]|n
VOHGB |l el elelefele e e et fedte e le e
VOHGC ||| L|L|H|H|H|[H|H | L Lol ]L
VOHGD |l fejjefefe|LfH|{H|H|H|H]|L L L L |L
VOHGE |||l fefefefe oo |{H|{H]|H|H|H]|L
VOLA LjrjLfrf{efjL|L{L|HfHpHfH|H | L |L L L L |L L
VOLB ool [ mfnfn | |H]e|L ]t
VOLC HiL |||l | Ly pR\L/ AL | L ™ML |H |H|H|H
VOLD HiH{H|HAR L] C e feflbe b L ey ||
VOLE LiL|L L HRpRIH R L e e L e L L L
TIM HiL| YW |ttt XCTAS ) LRI 1 C K~ | ANL | L | L
cwW »
CCW <

Table 2: 4-5 Phase ON Full Step excitation table

Other functions that are typically included in the sequence generator function include:
= Fuli or Half step operation seiection
= Current Off selection
= State zero (TIM) output indication
= RESET of the driver

2. Charge Pump Circuit

The charge pump circuit is used to create a separate, floating supply voltage used by the high side pre-
driver that is separate from the motor voltage. A charge pump circuit uses a number of capacitors that
act as "buckets" to pump charge from one place to another.In effect, as one capacitor is charged and
then switched off, the charge in that capacitor.is then fed into the next capacitor to be added to the
power supply voltage. This process can be repeated as many times as you would like until the charge
stored by the last capacitor equals the value desired.

3. High side pre-driver
The high side pre-driver supplies a voltage that is used for driving the MOSFET gate terminal to ensure
that the MOSFET will supply the motor voltage to the winding very quickly when turned ON.

4. Low side pre-driver
The low side pre-driver supplies a voltage that is used for driving the MOSFET gate terminal to ensure
that the MOSFET will connect o ground very quickly when turned ON.

5. Motor Constant Current Control Circuit

This circuit compares the voltage in the motor winding to a reference voltage set by the user that
represents the desired current in the motor. A chopping circuit is usually used to adjust the power supply
to the motor maintain a constant current in the motor winding.

6. High side N channel MOSFET array

The drain terminals of these MOSFET's are connected to the + power to be supplied to the motor
winding and determine where the voltage will enter the windings.
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7. Low side N channel MOSFET array
The source terminals of these MOSFET's are tied to GND and determine the path to ground that the

voltage will take through the motor windings.

The output circuit diagrqm for a 5-phase New Pentagon driver is shown in figure 2 below. Simply stated,
the 5 transistors shown in the top row determine which motor coils the voltage will enter the motor
windings (High side) while the 5 transistors shown in the bottom row determine which motor coils the
voltage will flow to ground through.

BLACK

BLUE GREEN

RED ORANGE

I e
717_ Phase A Phase B PHase G Phase D

Figure 2: New Pentagon driver output circuit diagram

When the driver is first powered on or reset, ihe excitation state is set step 0. By referring to excitation
state table 1, we can see that current will be flowing through the motor.as shown infigure 3. Figures 4
and 5 show the current flow for Full steps 1 and 2, respectively.
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Figure 3: Current flow for Full step 0"
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The current flow for the first three steps of Half stepping mode is shown in figure 6, 7 and 8
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. 7# Figure 6: Current flow for Half Step “0” (Same as Full step “0")
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Figure 7: Current flow for Half Step “1”
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An example circuit layout for a 5-phase New Pentagon driver is shown in figure 10. This figure shows the
interconnections for the peripheral control functions (i.e. step & direction inputs) and typical values for
any other components used for the driver circuit.
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Figure 10: Typical circuit drawing for 5-phase New Pentagon driver

Oriental Motor offers several options for users that would like to integrate a 5-phase New Pentagon
driver onto their circuit board designs. One optioniis an extremely compact (34mm L x 15.8mm W x
30mm H) driver module that can be mounted directly onto a circuit board. The DS Series of on-board
drivers contain all of the functions and circuits shown in figure 10 and requires only a 12 ~ 24VDC (2.3A
max.) power supply for the motor, an electrolytic capacitor for smoothing any power supply ripple and a
5VDC power supply for the 1/0. The drivers are available in 30 pin x 2mm pitch DIP packages and can
be either directly soldered or socket (available separately) mounted to a circuit board. Both Full/Half step
and microstep versions of the DS drivers are available.

Figure 11: DS Series Drivers
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Table 3 describes the different driver options available.

Excitation Mode Compatible Motor Rated Current
Full/Half Step Microstep (Alphase)
DS503-2 DS503F-2 0.35
DS507-2 DS507F-2 0.75
- DS507FH-2 0.75 (28mm High speed type)
DS514-2 1.4 (Except for 85mm)

Table 3 DS Series product lineup

Another option is to use the chip components that are used in Oriental Motor New Pentagon driver
designs and integrate them directly into the circuit board design.

Oriental Motor typically uses a 3 chip design to build a driver, as shown if figure 12.

Self escillating
Charge pump cireuit

i

I——-—————-l

— Motor

Constant current

|
i
I
i |
- 1O, |
- ‘ + N-channel |
High side I MOSFET array ||
Pre driver ; 1 for phases I
o 1 Excitation X ] KB, € I
| Sequence d A
—H Generator 1 1 i
I | === ==
T . N-channel I
Low side i MOSFET array
Pre driver ) for phases {1
W § D, E i
| i Mo e e e s o el
i
I
|

Control circuit

Figure 12: Oriental Motor 5-phase New Pentagon driver ASIC Iayout

1. Control IC: The control IC performs/includes the following functions:

A High side pre-driver
A Low side pre-driver

Logic for TIMing output

@reaooTw

A Full/Half step sequence generator
A self-oscillating charge pump circuit

A Motor constant current control circuit

Logic for All Windings Off function

This chlp is available in two versions: a 30 pin DIP package and a 48 pin surface mount (QFP)

package

2. N-channel MOSFET Array for phases A, B, C: This chip contains 6 of the 10 MOSFET's (each
phase requires two MOSFET's) required for the output circuit. This chip controls phases A, B and
C. Two versions of this chip are available, depending on the current per phase rating of the motor

being used.

3. N-channel MOSFET Array for phases D, E: This chip contains 4 of the 10 MOSFET’s (each
phase requires two MOSFET's) required for the output circuit. This chip controls phases D and E.
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Two versions of this chip are available, depending on the current per phase rating of the motor
being used.

Control IC Mounting Motor Current Rating

Part # type ' (A/phase)
EIC4101 30 pin DIP
0.35,0.75, '

EIC4131 14,28 48 pin QFP
30 pin DIP 48 pin QFP
Table 4: Control IC product lineup Figure 13: Control Logic IC’s
MOSFET Motor .
Array Function Current Mc_al_untlng
Part # Rating ype
A B C

EIC4081 | Phase | 0.35 0.75,
MOSFETS 1.4

EIC4091 D, E Phase | (A/phase)

MOSFETS 15 pin SIP
with
A B, C )

EIC4111 | Phase neapiany

MOSFETS 2.8 6 MOSFET Array 4 MQSFET Array

(Alphase)

D, E Phase Figure 14: MOSFET Array IC's

EIC4121 | yiosFefd

Table 5: MOSFET Array IC product Jineup

For more information on the DS Series of on-board drivers or the lineup of integrated circuit chips,
please contact your local Oriental Motor sales office.

Oriental Motor also offers complete moter and driver systems that offer guaranteed performance with
minimal effort required fram the user. These matched motor and driver packages include all of the '
functions described above, plus many more options and features such as microstepping and built-in
pulse generators. A brief description of the 5-phase motor and driver packages thatare available is
provided below for your reference.

For higher speed and load applications, an AC power input drive will most likely be required. For these
applications, the RK Series Microstep driver would be the best choice. The RK Series offers:
= Single-Phase 100~115 VAC or Single-Phase 200~230 VAC power
input, both complying with international safety standards (UL/CSA and
EN) along with RoHS.
= Smooth Drive Function which ensures low-vibration-and low-noise
operation at low speeds by internally executing microstepping within
the driver, working independently of the input pulse frequency of your
controller.
= Microstep Drive capability with the ability to divide the basic step angle
of the motor up to 250 times offering a maximum resolution of 125,000
steps per revolution.
= Available for 5-phase motors with a current rating of up to 1.4A/phase.
= Shaft speeds in excess of 4000 rpm can be attained.
= For use with 5-phase stepping motors that have the New Pentagon winding configuration.
The RK Series driver can be mounted in a control panel with other equipment and only requires steps
and direction inputs to make the motor move.
More details and information about the RK Series can be found online by clicking here.

For applications where the speed and/or torque requirements are not so high, a DC voltage input driver
can be used. Oriental Motor currently offers 5 DC input driver options to suit your needs.
Created by Nick Johantgen on 6/1/10
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If your application requires the driver to be able stand alone and control the motion by itself, the CRK
Series with Built-in Controller should suit your needs. The CRK Series with Built-in Controller offers
many features including:

24VDC input with EN (Low Voltage Directive) and RoHS compliance.
Microstep Drive capability with the ability to divide the basic step angle of the
motor up to 250 times offering a maximum resolution of 250,000 steps per rev
(with 0.36° basic step angle motor).

5-phase microstepping offers lower vibration and noise compared to conventio
motor systems. :

= Compact microstep driver with a powerful, feature-rich controller built-in.

Supports stand alone or RS-485 communications with multi-drop capability for network
operation and I/O control.

11 dedicated function (e.g. Start, Abort, Home) inputs.

6 programmable inputs.

2 dedicated function (e.g. Move, Alarm) outputs.

4 programmable outputs.

Encoder feedback capability.

Compact microstep driver/controller is 35mm W x .70 D x 100mm H

For use with 5-phase stepping motors that have the New Pentagon winding configuration.

More details and information about the RK Series can be found online by clicking here.

The CRK Series 5-phase microstepping driver would be the choice when a separate pulse generator or
controller is going to be used.

24VDC input with EN (Low Voltage Directive) and RoHS compliance.
The Smooth Drive Function automatically conirols operations via
microstep drive at the same travel distance and speed used in

the full-step mode, without requiring the operator to change the

pulse input settings. This function is particularly useful when the L .
CRK Series is-used in full-step or half-step mode. '
Photocoupler inputs.

5-phase microstepping offers lower vibration and noise compared

to conventional stepping motor systems.

= Enables 5-phase performance to be used in existing 2-phase systems.
* Microstep Drive capability with the ability to divide the basic step angle of the motor up to 250

times offering @ maximum;resolution of 250,000 steps per revolution (with 0.367 basic step
angle motor).

This compact microstep driver is 65mm W .x 45 D x 25mm H

For use with 5-phase stepping motors that have the New Pentagon winding configuration.

More details and information abeut the' CRK Series can be found online by elicking here.

Author

Nick Johantgen
North American Technical Product Manager
Oriental Motor USA Corp.

Created by Nick Johantgen on 6/1/10
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>-phase Stepper Motor Pentagon Connection Driver ICs

SI-7502
SLAS011
SLA6503

B Absolute maximum ratings

(Ta=25°C)
Type No. Parameter Symbol Ratings Unit
Motor supply voltage Vee 44 \
Auxiliary supply voltage Vs 15
Control voltage Vb % Vv
SI-7502 Reference voltage Vref 1% \"
Detected voltage VRs 5 \"
Power dissipation Po 1 w
Ambient operating temperature Top 0 to 4#65 °C
Drain source voltage Vpss 60 \
Drain current Io &S A
SLA5011 Avalanche energy proof quantity (Single pulse) Eas 2 mJ
Power dissipation Pr 35 w
Channel temperature Tch 150 °C
Storage temperature Tstg —40to +150 el
Collector-Base voltage Veso —-60 v
Controller-Emitter voltage Vceo ~60 Vv
Emitter-Base voltage VeBo -6 Vv
Collector current lc -3 A
SLAB503 66[Iector current (Pulse) lc (pulse) -6 A
Base current ls -1 A
Power dissipation Pr 35 w
Junction temperature Tj 150 °C
Storage temperature Tstg —40 to +150 w0e
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S1-7502, SLA5011 and SLA6503

M Electrical characteristics

Type No. Parameter Symbol e Ltl;;“ o Unit Condition
lec 40 mA | Vec =42V, Vb = 5.5V
Supply current Is 125 | mA | Vs=124V
Ib 50 mA | Vb = 5.5V
Input current hut, 1.6 mA | Viu=Vu = 0.4V
SI-7502 | upper drive circuit drive current lov-on é Ll Bl i s Ll L i
lou-off 10 pA | Vb=5V
Lower drive circuit voltage Vor-on | Vs-1.5 \% Vb = 5V, AIL-EIL pin open
Vor-off 1.5 Vv Vb = 5V
Oscillation frequency E 20 30 kHz | Vb =5V
Detected current ' Vrs 0.8 05 \ Vb = 5V, Vref pin
Gate threshold voltage ViTH 2.0 4.0 V Vos = 10V, ID = 250pA
Current transmission conductance Re(yfs) 242 3.3 S Vos = 10V, ID = 5A
DC ON-resistance Ros(ON) 017 (.0.22 Q Ves = 10V, ID = 5A
SLA5011| Input capacity Ciss 300 pF | Vos =25V, f = 1.0MHz,
Output capacity Coss 160 pF | Ves =0V
Di forward voltage between source and drain Vsp 1.1 1.5 vV lso. = 5A
Di reverse recovery time between source and drain ter 150 ns | Isp.=+100mA
Collector cut-off current lcso =10} pA | Vea=-60V
SLAG503 Collector emitter voltage : Vceo =60 v lc =~10mA
DC current gain hre 2000 Vee =4V, lc = -3A
Collector emitter saturation voltage Vee(sat) =1.5 v lc ==3A, ls = —6mA

M Block diagram

Control power  Auxiliary power

supply supply
O O <:Main power supply
[ Vb Ve Vee
1 I
i ! ?
SLA6503
= SI-7502 ;
© 3 |
) o g 25
Variable curent < B = /
resistor L &2 %g = ! /
F & Level shift { Motor
o current \
Excitation signal > control unit
Comparator | SLAS011
amplifier
’ AN
L Current detection .-

I resistor Rsi
¥ 7 v




S1-7502, SLA5011 and SLA6503

B Equivalent circuit diagram

SI-7502 24T T20 23T T1e o] T2 15T T 7T 8
27
|1 | u i ne
LT R17 us R18 ZR19 u R20 | % [R21
o 1 - .
| R?I; R8 | l R® 1 1 Ri0. | R11 l
R,L: R3+ § o2 ? T | T T4 | ¥ s | T8 )
Tﬁgger1 puise| 1 s ‘} = i—_[‘fi t 8 i L} }‘H
g;;f;:a o , 1 [~ ™ $ R12: R221 R132 R23 5 R14 2 R241. R15 2 R25 ¢ Riﬁ.[ R26::
&} L Bog: 1 imcizad
2 | o0 J : I ) [ I P
R2% RS R27 = R2g ¥ R29% R30Z R31Z
: 1 Trﬁ I——LT{.‘-]'— l-—-{;‘ C ——f)‘}- —Lx’, .E),:,_L
5
& i
» el b= N
|
25 21 22 18 17 13 4 110 L} El
bo (L ¢ (L 5 £ & JJ .L
SLAB503
1 ? 12 T
VSR S G g g Vg N A
2 ;_j“:,‘ k__} Ne ____l b NI 10 %i :
30 5 7t 9 11
R1=2KO Typ R2 = 150Q Typ
SLA5011
2 4
/_I—:ﬁ / : N
5 :L_) 10 ",_1_ )
1 12
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S1-7502, SLA5011 and SLA6503

B External connection diagram

)
: Ci : 100 pFB3V
Ve (5V) Ve(i2v) Ca : 50uF25V
e} | T o] C3 1 10pFA0V
; ] Vee(15-42V)  Cd : 4T0pF
Cal+ Cil+ Cal + Ri1: 1kQ
f D :RK-34
i T T : ; (Sanken)
7407 e 112 a2
(ol 525 L ) Bo
| _Biu iy 22 23 . 4 § |5
oBiu_ - 22 C =
oG = o117 16, 68l @ |7 Co
il — ) 3 J
o Eiu_| - k-
Excitation v SI7502 Stepper
signal input Ll . 20 2 3 motar
Om—t« —_m{)u;g.l‘ |= ] ) =
8l 18 19 4l T I's
o8t 18 S B
OCL_[\;,D, | 13 | 2\, /8l |7 |
oD [ F 10 W\ L [ /o ;) 9 Do
| - o9 8 10 11 Eo
1112
Activ High 2/ 3]s 4 jio loftyp)  =0.92Rs
Ry Ry loro (typ) =(1.3xa=0.01)/Rs
l—w\, =) Y . a =VbxR'/(30000+R)
of o J e Redk Dicl R'=6100xRx / (5100+Rx)
.J., S o
B External dimensions (Unit: mm)
SI-7502 SLAB503/SLA5S011
31.0%02
és.z‘“‘? 24.4%°2 ; 3.2 38 1_.&‘“ o
£0.2 y 2 1.7
N\ 16.4 ! 4 A4 RS
| 4 5E] i
N é‘ &= |
41 =l
Pin-1 marking {max] ! %; o L e i £
(White dots) Sl &g
2 = o W E 78
g B L]
o s - £
s B P
-3
ElN Pin 1 12
[ . I
3 4ty g 0.7
0 ! " il 0.55%¢ || |2.2%7
o ‘ i
(| 27pin |25pin
L 0.3%% ||
P1.277 "< 26=33.02 | 200 L] 31.5max.
1pin 27pin | "2 54200 | a: Type No.
b : Lot No,

R:0.3mm
1

rr—

23465678 3101142




S1-7502, SLA5011 and SLA6503

Application Note

B Determining the output current lo (motor coil current) I

The main elements that determine the output current are
Current detection resistor Rs, Supply voltage Vb, and Vari-
able current resistor Rx.

(1) Normal mode
To operate a motor at maximum current level, set Rx to
infinity (open).
From Fig. A, when the maximum output current ripple is
designated as lon, its value will be,

_ VrsH
fon = Rg [A]

VRrsH can be computed as follows:
Vrst = 0.19 x Vb — 0.03 (center value) ........... [B]

From equations [A] and [B], the output current fon can
be computed as follows:

|
lon = Ry (0.19 x Vb~ 0.03)
The relationship between lon and Rs is shown in Fig. B.

(2) Power down mode
When an external resistor Rx is connected, VrsH changes
as shown in the Fig. C even when Rs is retained. Obtain
the power down output current lonrp from Fig. C and
equation [A].

N ﬂ

Waveform of output current

Fig. A

B Relation between Output Current lo EERER
(Control Current) and Motor Winding
Current lom

The SI-7502 adopts the total current control system; there-

fore, the output current lo is different from the motor winding

current. In a general pentagonal driving system, the current
flows as shown in Figure D. The relation between lo and lom
is as follows:

lo=4x lom

The following relation is obtained depending on driving
systems:

lo=2xlom

Fig. B Output current vs. Current detection resistor
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Fig. C Detection voltage vs. Variable current resistor
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Fig. D_Cail current flow at pentagonal driving
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S1-7502, SLA5011 and SLA6503

B Motor connection

The 5-phase stepping motor supports various driving sys-
tems and the motor connection varies depending on those
driving systems.

In some driving systems, the use of the motor may be
restricted by patents. Therefore, be sure to ask the motor
manufacturer about the motor connection and driving system
to be used.

B Thermal design

The driver (SLA5011/SLAB503) dissipation varies depend-
ing on a driving system to be used even if those output
currents (control current) are the same. Therefore, meas-
ure the temperature rise of the driver under the actual
operation conditions and determine the size of heatsink.
Figure E shows an SLA5011/SLAB503 derating eurve. This
derating curve indicates Tj = 150°C; however, befare using
this device, set a_margin and select a-heatsink so.that Tc <
100°C (Al FIN temperature on the back of the SLA) is
obtained.

Fig. E SLA5011/SLA6503 Derating curve
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