OMC507

FULL-FEATURED CIRCUIT BOARD ASSEMBLY FOR
DIRECT DRIVE OF 3-PHASE BRUSHLESS DC MOTOR S

5 Amp. Push-Pull 3-Phase Brushless
DC Mator Controller/Driver Circuit Board

904R0

FEATURES

* Ruly integrated 3Phase Brushiess DC Mator Contrdl System

 5A Average Phase Current (10A peak) with 30V Maximum Bus V dege
*  Onboard Current Sense Resistor

 DiedonadT oque Contral

* Tachometer Output

* FisinsteMaorHouag

APPLICATIONS
e Fans and Pumps

e Hoss

« Aduator Systems

DESCRIPTION

The OMCS07 s a three phase brushless DC Mator Controller Driver. The OMCS07isa 2
quedartariderand povoes corid dimooraurernt o) npopotoniothe ot

aunertcommand Theversatilyathe OMCE07 dloastheuseroeiherprovdeananalog

ora TTL PWM current command signal extemally, or o set an analog curert command
onboard. The OMCS07 also aloas the userto adust the current command of feetonboard
through the use of a poeniometer. Loop compensaiion is provided onboard and loop
compensation component values can be modified to meet spediic cusiomer requieMerns,
tegyqimagheariderreechapdain

The OMCSE07 controler utizes surface mount and through hole technology. The OMC507
samae212indheshdameerandcantinadethemaorhousng. Acomecororte
aridssdnsqaiorgcatetdny.
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COMMUTAON TRUTHTABLE
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OMC507

ABSOLUTE MAXIMUM RAINGS

Motor SuppyV ~ decgV |, 0 Vdc
Peak Motor Supply V daeV ok 50 Vdc
Average Phase Ouput Curer, | 0@ Ta =425 °C e 5 Amperes DC
lo@ To=485 °C v 3 Amperes DC
Peak Phase Output Curert, | ok @ TA=+25 Co 10 Amperes Peak*
Contrdl Supply Vv deeV +18V
Logchpu dp (el ) 03Vb+6V
Reference Source Current -30 mAdc
Command InputV dageRANGE,  eressressnsesssesnnens 03Vio+V
Curert Serse Amplier InpueV dege(SHIS) 03V+6\Mdc
Tachometer Output Current +10 mAdc
Operating Ambient T (<0005 111 (Y *Co +85°C
OperaingJJundion T EMPENAIIIE eereereerseessensseessenes O°Co +120°C
Sorage T  emperature RANGE oeeceerresesssssssessenees 20°Co+120°C
Power Swwitch Junction+o-Ambient Thermal Resistance, R (07— 62.5°CW

*Maximum pulse width = 10 Sec

RECOMMENDED OPERNG CONDITIONS [ 5, =2°C)

Motor Power Supply V (020 AV +28Vdc

Average Phase Output Curer; | O NED  oreresrresresrssssesnesssn 5A

Control Supply V (029 \V AR 15Vdc +10%
Logc Low inputV eV | 08Vdc(mex)
LogcHgh nputV degV 20V (mn)

Noel: Lagehpus DiednHehpusHe AHE QjandEretk
Noe2 Onboad aurertserseressio; 20m - (nomingl), 2W.



ELECTRICAL CHARACTERISTICS (Note 1)

OMC507

Parameter Symbol Condiions (Noe 1) MIN. TYP. MAX. Unis

Power Qutput Section

Zexo Gate \Votage Drain Current s (N-CH) Vds =60Vdc 1 HA
Vgs=0V
(P-CH) Vds =-60Vdc -1 A
Vgs=0V

Drain+n-Source On-Resisiance Rds(on) (NCH)Id=30A 0008 Ohms
Vgs=10vV (Noe’2)
(PCH) d=30A 0020 Ohms
Vgs=-10v (Noe2)

Gate Body Leakage Cument s Vgs=+_ 20Vdc + 100 nA
Vds=0vV

Diode Foward Volege \Y sp (NCH)l ¢ =30A(Noe2) ® \Y
Vgs=0V
PAH)I F=3A \Y
Vgs=0V

Diode Reverse Recovery Time t g (NCH)l £ =/BA 120 nSec
dtt=100Atsec,
Vgs=0V
PCHI  F=6BA 120 nSec
ctt=100Atsec,
Vgs=0V

Cortrol Secion

Contral Supply Curert | @ Tcoveroperaingrange 100 mA

Control TumOn Threshod Voof+) Tc overoperaingrange 944 \

Reference Section

Ouput\Volage Vief 49 50 51 \Y

Cutput Current [ 30 mA

Current-Sense Amplier Secion

Peak Current Threshold Votege: Vpk Vn1)=0v, 13 014 020 026 \Y
Vaiiedio Threshod

Over Current Threshold Volage Voc Vn1)=0v, 13 026 030 036 \Y
Vaiiedio Threshod

Amplier\Volege Gahn Av Vpn12)=03v,Vph13 1% 1% 215 VNV
=05V

ArpdrledSt Vph12)=Vpin3)=03v 24 % 266 \Y

LogehputSedin

H1, H2, H3 Low Volege Threshod \% il Teoverquaaigae ® 10‘1

HLH2,H3HhVoege Theshad - Vh Teo \ergpaaigrane 16

HL,H2 H3houtCurert | in Teoverquedglage 40 20 120 uA
Vh89a10=0ut

Diedn Theshad\Vdege Vh Teovergpadigrae ® 14

Dieckn\VdegeHyseess Vh ® \Y

Diedtn houtQurert | in D -1 30 uA

EnetehputSedon

Enebe Threshold Volage: Vh D \

EnetehputQurert | in 100 UA
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|__Parameter Symbol

|Command Input Section

MAX

Units

Command Input Voltage Range \

Tachometer/Brake Section

Tachometer Output High Level Voh

Tachometer Output Low Level \d

Tachometer On+Time Variaion

'Tachometer On-Time m

Tco veroperaingrange a

Tco veroperaingrange

Tco \eroperaingrange

100

OsderSedm

Osalaior Frequency f

105

kHz

SPECIFICATION NOTES:
1 AlprameassedidioTa=25 C,
=1

2 PuseTest Pusewidh < _ 0psecdiyoe <

PINOUT

Voc=15Vdc, and al Phase Ouputs uneded (Ta~T). Al negaive auments shown are sourced by lowfiom) the pnundeer

PIN# NAME
Ji1 VCC
J1-2 Ground
Ji3 N/C
Ji4 N/C
J5 Command
J1-6 +5V _Hall
J-7 Hal Rin
J1-8 Hal A
J1-9 Hal B
J1-10 Hal C
Ji-11 Diedn
J1-12 Enable
J1-13 T ach_Out
J1-14 Of fset Mon

T1 \_Motor
T2 Motor Rin
T3 Phase A
T4 Phase B
T5 Phase C




PIN DESCRIPTIONS / FUNCTIONALITY
VCCPnl) -  TheVecSuplyipupovdeshis

\degepedterardaidesdasaiin
the OMC507, and should be connected toanominal
+15Vdc power source.

GROUND (Pin 2) -  Threwdegestetaridte
OMCR0Y are referenced wihrespedtiothis pn.
COMMAND (Pin 5) - Thsimtbs te anat

command input to the OMC507. For other
command coniguraions, consut the fecory for
poperenreEndtsm

+5V Hal (Pin 6) - Ths ouput provdes a
temperature-compensated regulated +5V reference
D poner te edard Haldled moor podin
sensors. By desgn, the 5V reference mustbe in
feguiion before the remainder o the coid

daiy 5 adveed Ths fete ebns te Het

effect sensors b become powered and enabled
befoe any Phase Ouput s enabled in the
OMCE07, preventing damage at turm-on.

HALL RTN (Pin 7) - Ths pn 5 comeced D
Groundonboardandisusedasthe+5V Halretium.

HALL EFFECT INPUTS (Hall A, Pin 8; Hall B,
Pn9Hd CPnl0) - Eachiputhesaninierdl
pulup ressor o e 5V e Each input
asohesanniemd 2000 nosefier capedord

Ground. Motors wih 60 degree postion sensing

mey be usedfane arwo ofthe HalElet sersor
YesBnvaed porb aredn ote H

Hedips

DIRECTION INPUT (Pin 11) -
sttenoodedn Thsipuresanterd
poedin e te bgohe pesrt an te
Dednhputstbecedibadedntch

ten sHied hough a okt st recier bete

Trsputisteedo

nefbdgwihtenardaupuphesedivatoge
mmmmmmm

rpuardtecupuichededmechate2t

it e ae dieert ad itis te Prese

Cupuss (e H2) duing hose fmes Thiseaiuie

may be usad o dow the moloro coest b a sale
oeed befoe a diedon reversd Bes pace.
Poner slage aoss-conduciion (curent "shoot
through* fom Vmotor to Ground through
simuitaneously enabled pulup and puldown
dies s peaed by te St e st
dodedbythe PWM osdlsior, sotretabed deay
ofbetnveenoneandino PWMasdiaiordodkcydes
ooouss. This deby o "deadime’ guerarniees thet
Jponerstage aossaondudionw notooaLr.

OMC507

ENABLE INPUT (Pin 12) -
enabeldissble inputto the OMCS07.

Ts it & te

TACHOMETER OUTPUT (Pin 13) - Ths aupu
provices a fixed widh 5V puise when any HalEflet

hout (1, 2ar 3 danges sae The pusewidh afte
Tachometer Ouput 5 st 0 150
araeva edhecupuivdageanpn13sdedy
popofordiothemoosgoead

OFFSET MONITOR (Pin 14) -  TrspbswdD
monior te ot adle e, &t @ RPL ©
accommodate the cument sense amplfier offse,
gppodTady25\as.

ns (homind). The

VMOTO F@j) - Trslemrdsoomecedbtemost
posiveiemrel aftemoorayady (V).

MOTOR RETURN (T2) - Thseemdscomesedd
themostnegaive erminel ofthe motor supply (Vim).

PHASE OUTPUTS (Phase, A T3; Phase B, T4; Phase
CTH- Theseaupuisare connededipeiher Vimoor
\atepdpdieraSasevate pddoandie,

dependng upon the HalEfledt and Diredion Inpuis

(see Commuietion Truth Table). The terminals
assodated with each Phase Output must be connected

0 ore of the three pheses of the maor diven by the

OMC507.



APPLICATION NOTE

Setup

The OMCB07 is a curent mode controler providing
arid of maor curernt (ooue) n popoin © a
aurent command, Fgure 1 s represeniative of the
OMCS07 configured as a curent mode controler.

The OMCS07 Moator Controller offers the user
\versdlyinbohsysempefomanceandineface

Forexample, the typical configuration of the OMICS07
requies te user b povde an analog cunert
command sgrd (volege) propariondl o the motor
auert— a 1 vot command s proportioral © 12
amperes of motor current; the OMCS07 can also be
conigured such thet the user provides a TTL PWM
inputcormmand or the analog curent commeand signal
ssetaboad Cosutetdnyfrdses

Ao, hetypical conguraion ofhe OMICS07 requires
treusronefeebheconidandponersediors

d te conider v wie soter enineions— the

control section wil accommodate #22 AWG wie and
the power section wil accommodate #18 AWG wire;
the OMCS07 can also be configured o provide the
wsarwihacomedor sobinforhe aonid sedon
Coalitebdoytrdsss

OMC507

Operation

a 0020 ohm ressior © sense the moior curent—
Vsense = Imotor x Rsense. The sense voltage—
aret sese ge—+s feed ad &d o te

aunent sense anplier where the absolie vale of

te sgdl 5 muped by 1o and biesed wp by
grpodreily 25vas(\oe Ad sthedlsetadist
potentiometer (RP1) onboard to accommodate the
aurent sense amplier ofiset; the Command input
(focaion J1:5) must be grounded. Morior the ofset

ad evdegeatbcainJi-14)

Besdes the impemeniaion of the odebycyde
pesk curert ribveauent It paedon e

o the OMC07, the ouput of the curent sense
ande 5 & b te e andle whh B
ariued assadiserH arde: Anerar sy
repesentng the difierence between the cument
command inputandthe value dfthe ampliied cuert
e 99 B podueed te emor syd B ten
compared 0 a puise width modulated (PWM) ramp.
Andseinesnealypropaiordioteaeage
preseaupuaurent hetoquesaonidedvadLly
odearid



MECHANICAL OUTLINE

OMC507
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NOTES:

1. NOMINAL THICKNESS OF
PRINTED CIRCUIT BOARD: .062 THK.

Foure 2: Mechanical Outine

-8



