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OMC507

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

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

FEATURES

*  Fulyintegrated 3+Phase Brushless DC Mator Corntrd Sysem

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

 DiedonadT oque Contradl

* Tachometer Output

* HFisinsteMaorHouag

APPLICATIONS
 Fans and Pumps

o Hoss

* Actuator Systems

DESCRIPTION

The OMCB07 is a three phase brushless DC Mator Controller Driver. The OMCS07 isa 2
quediartaoniderand povides conrd ofmooraunernt fogue) npgpaioniothe ot

aurertoommand. Theversatity ofthe OMCE07 dlonsthe useripetherprovideananalog

ora TTL PWM current command signal extemaly, or o Set an analog curent command
onboard. The OMCB07 also alows the userto adust the cument command of feetonboard
through the use of a paeniometer. Loop compensation is provided onboard and loop
compensation component values can be modified to meet spediic customer requirements,
tesyqimaghearidareachaodeain

The OMCB07 controler utizes surface mount and through hole technology. The OMC507
samae212incheshdameerandcantinsdethemaorhousng. Acomecororte
aridssdnsiorelcorsLttetdary .


http://www.dzsc.com/ic/sell_search.html?keyword=OMC507
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COMMUTAON TRUTH TABLE

Thistahleshonsthe Phase OuiputSiaie versus
tesaedteHdEtardDednipLs
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bdageiomoeinpuste bandheraa
e
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DIGITAL INPUTS PHASE OUTPUTS
Dr H1 H2 H3 A B C
0 0 1 HZ Sk Source
0 1 1 Sk HZ Source
0 1 0 Source HZ
1 1 1 0 HZ Source Sk
1 1 0 0 Source. HZ Sk
1 1 0 1 Source. Sk HZ
0 1 0 1 Sk Source HZ
0 1 0 0 Sk HZ Source.
0 1 1 0 HZ Sk Source.
0 0 1 0 Source. Sk HZ
0 0 1 1 Source. HZ Sk
0 0 0 1 HZ Source Sk
X 0 0 0 HZ HZ HZ
X 1 1 1 HZ HZ HZ




ABSOLUTE MAXIMUM RANGS

Motor SuppyV ~ decgvV 0

Peak Motor Supply V degeV ok 50Vdc

Average Phase Output Currert, | 0@ TpA =425 °C .rrrrrrrsn 5
lo @ Tp=485 °C e 3

Peak Phase Output Cumer, | ok @ TA=+25 Cor 10

ComdSpyV — deRV
logchpty dege (et )
Reference Source Current
Command InputV  olegeRANGE,  ermemessnsnssnnes

Qurrernt Sense Amplier InputV dege(SHI) e
Tachometer Output Curent
Operating Ambient T EMPENAUIE .covveerreserresernesessssens Cho

OperaingJundion T EMPENAIIIE oovveerrserrsenssssssesssenes 0°Cbo

SorageT  emperature RaNGE ..eeemmsesssssssessssen

Power Swwitch Junction+o-Ambient Thermal Resistance, R (07—

*Mlaximum pulse width = 10 Sec

RECOMMENDED OPERNG CONDITIONS (T, =25°C)

Motor Power SupplyV.~ deeV o +28Vdc
Average Phase Output Currert, | 0 NED  ressrssressssssesnsssse 5A
CotdSuppyV  depV
LogicLow InputV degeV
LogcHghinputv deV

Noel: Lagehpus DiednHehusHe AHE QandEretke
Noe2 Onboard curertserseressio; 20m - (nomingl), 2W.

OMC507

Vdc

Amperes DC
Amperes DC
Amperes Peak*
+18V
03Vot6V
-30 mAdc
03Vt
03Viot6\de
+10 mAdc
+85°C
+120°C
2°Co+120C
62.5°C\W

15Vdc £10%
08V (e
20Mk (i)



ELECTRICAL CHARACTERISTICS (Note 1) OMC507
Parameter Symbol Condiions(Naie 1) MIN. TYP. MAX. Unis
Power Output Secfion
Zero Gate \Votege Drain Current s (N-CH) Vds =60Vdc 1 HA
Vgs=0V
(P-CH) Vds=-60Vdc 1 HA
Vgs=0V

Drain+o-Source On-Resistance Rds(on) (NCH)Id=30A 0008 Ohms
Vgs=10V (Note )
(PCH) d=30A 0020 Ohms
Vgs=-10V(Noe2)

Gate Bodly Leakage Current s Vgs=+_ 20Vdc +_100 nA
Vds=0v

Diode Foward Voliage \Y sD NCHI £ =0ANE2) ® \%
Vgs=0V
POl F=DA 10 \%
Vgs=0V

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

Contrdl Secion

Control Supply Cunent | [ Tcoveroperaingrange 1d A

Contrdl TumOn Threshod Voo Tc overgperaingrange 948

Reference Section

QOuiputVolage Vit 49 50 51 \Y

Quiput Current o 30 mA

Current:Sense Ampliier Secion

Peak Curent Threshold Volage Vpk Vph12=0v, 13 014 020 026 \Y
Varied o Threshod

Over Curent Threshad Volage: Voc Vph12=0v, 13 026 030 036 \Y
Variedip Threshod

Anplier\olage Gain Av M@h12=03V,Viph13) 17 1% 215 A
=05voOV

AndEleddi V(pn12)=Vpn13=03v 24 %5 265 \%

LogehputSedin

H1, H2, H3LowVolage Threshad \% il Teovergpeaigrane ® JD‘J

H1, H2, H3Hgh Volage Threshod \h Teo \erqeaingiene 16| 2

HL,H2,H3hputQurert | in Teovaqedgate 40 20 120 UA
Vn89a10=0vtt

DiednTheshod\Vdege WVh Teoverqedigrae ® 14 \

Diedon\VdegeHyseess Vh ®

Diedn rputQurert | in D -1 30 UA

ErebleputSedn

Eneble Threshold Volage: Vh .o

ErebeputQurent | in 100 UuA




OMC507

Parameter

Symbol

|Command Input Section

MAX

Uniis

Command Input VVoltage Range \%

CM

TachometerBrake Section

Tachometer Output High Level Voh

Tachometer Output Low Level w

Tachometer On-Time Variation

Tachometer On-Time m

Tco eropertingrange

Tco \eropertingrange

Tco \eropertingrange

OstbtorSedon

Osdlaior Fregquency f

kHz

SPECIFICATION NOTES:
1 AlpaareessededinTa=25 C,
tet.

2 PuseTest Pusewidh < _ 30psec dutycyde <

PINOUT

_ 2%.

Vac=15Vde, and a Phase Ouputs uiceded (Ta~ T Al negaiive currents shoan are sourced by (lowfiom) he pnunder

PIN# NAME
Ji-1 VCC
J-2 Ground
Ji3 N/C
Ji4 N/C
Ji5 Command
J1-6 +5V _Hall
J1-7 Hal Rin
J1-8 Hal A
J1-9 Hal B

J1-10 Hal C
J1-11 Diedn

JI-12 Enable

J1-13 T ach Out

J1-14 OF fset Mon

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




PIN DESCRIPTIONS / FUNCTIONALITY

VCC (Pn1) - The Vioc Suppy input provides bies
; Gt I ol

the OMC507, and shouid be connectedtoanominal
+15Vdc power source.

GROUND (Pin 2) -  Thewdegestetaridte
OMCE07 ae referenced wihrespedtiothis pin.

COMMAND (Pin 5) - Thsimts te anat
command input to the OMC507. For other
command coniguraions, consuk the facory for
poorEneENdtsm

+5V Hal (Pin 6) - Ths auput povdes a
temperature-compensated,regulated +5V reference

© poner te edard Haldied moor podion

sensars. By desgn, the +5V reference mustbe in
feguiion before the remainder o the conid

daiy 5 adveied Ths Eete ebns te Het

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

HALL RTN (Pin 7) - Ths pn B comeded
Ground onboardandisused asthe+5V Hal retum.

HALL EFFECT INPUTS (Hall A, Pin 8; Hal B,
Pn9Hd CPnl0) - Eachiputhesaninierdl
pubup ressor o e 5V e Bach iput
abohesanniemal 2000 nasefier capediord

Ground. Mators wih 60 degree postion sensing

may be usedfane artno ofthe HalElet sensor

ek b invaied pior b comredn bte Hek

Hadtips

DIRECTION INPUT (Pin 11) -
sittenuodedn Thsiputhesantierd
poEdin Eeue te bgobd pesert an te
Dedntsfettecdpadednth

ten sHied hough a okt s recier befe

Trsputisteedi

neftdgwhtenerdaupupresedieioge

deander. Ao, poedion doLity deedswhenthe
npuardheapuichededmbchate2tt

st g ae dieert, and ihids te Prece

Oupuss (e H2) duing hose fimes Thisfeatie

may be usad o dow the moor o ccest b a sale
speed befoe a diedon eversal Bkes pace.
Poner stage aoss-conduction (curent "shook
through" fom Vmotor t© Ground through
simuitaneously enabled pulkup and pulkdown
dies s peeed by te St iegir st
dodedbythe PWMosdeior, sothetabed ooy
ofbetnveenoneandinoPWMasdlaiordodkcydes
ooous. This deby o "deadime”’ guaraniess that
ponerstage aoss-concudionwl notooour,

OMC507

ENABLE INPUT (Pin 12) -
enabledisable input o the OMICE07.

TS it & te

TACHOMETER OUTPUT (Pin 13) - Ths oupt
provices a fixed wich 5V puise when any HalEfledt

o, 203 derges see Thepusewidh e

Tachomeier Ouput 5 st © 150 ns (omind). The
aeage\a edtealpuivdegeanpn13sdedy
popoiordipthemoio’sgpead

OFFSET MONITOR (Pin 14) - TsmbswdD
monir te oset adlet volege, st @ RPL, ©
accommodate the cument sense amplfier offse,
gopodTeigy25vds

VMOTOHRD- Thsemdiscomedediotenmost
posiveiemirelofthe moorsyady (V).

MOTOR RETURN (T2) - Thsemmdsamededd
the most negaive einel afhe moior supply (Vi)

PHASE OUTPUTS (Phase, A T3; Phase B, T4; Phase
CTH- Theseaupuisareconnededipeiner Vimoor
vatepiupdiera Sarsevate piidonndie;

dependng upon the HalEfledt and Diredion Inpuis

(see Commutation Truth Tabe). The terminals
assodiated with each Phase Output must be connected

0 one of the three pheses of he maor diven by the

OMC507.



APPLICATION NOTE

Setup

The OMCE07 is a curent mode controler providing
aid of maor curert (ooue) n popain © a
aunert command, Fgure 1 s repeseniaive of the
OMCB07 configured as a curentmode controler.

The OMCE07 Moator Controller offers the user
\ersallyinbohsysempafomenceandineface

Forexample, the typical configuration ofthe OMICS07
requies te user 0 povide an analog cunert
command sgrd (volege) propariondl © the motor
areri— a 1 vot command s proportional © 12
amperes of motor current; the OMC507 can also be
corfigured such thet the user provides a TTL PWM
inputcommand or the analog curent command signal
sstanboad Cosuttebdnyfordses

Ao, thetypical confguraiionafthe OMICE07 requies
teuszronafeeibhecoidandponersediors

d the conider v wie sotlr Eemindios— te

control section Wil accommodate #22 AWG wire and
the power section wil accommodate #18 AWG wire;
the OMCB07 can also be configured o provide the
wserwhaomedor sduinorte aoridsedmn
Coraltebdoyfrcess

OMC507

Operation

a 0020 ohm resisior 0 sense the molor cunern—
Vsense = Imotor X Rsense. The sense voliage—
aret seee sge—+ fieed ad &d o te

auert sense anplier where the aosalie vale o

te sordl 5 mulided by to and besed up by
gppodTely 25vas(Noe Adstheofsstadi gt
potertiometer (RP1) onboard to accommodate the
aurent sense amplier ofiset; the Command input
(location J1:5) must be grounded. Morior the offset
ad.evdegeatbcaion J1-14)

Besides the impemeniaion of the oydebyoyde
pesk curert ribveaunent Ik pedon eatue

o the OMCH07, the auput of the curert sense
ander 5 & b te e anpdr whh B
ariued asadieerH arde: Anerar sy
repesentng the diference between the cument
commandinputandthe value ofthe ampliied cuert
senee sgd B poduced te e sgrd B ten
compared to a puise wicth modulated (PWM) ramp.
AndsincetonLesnealypropaioraliotheaeage
preseauputaurent hetoguesaonidedvadily
oearid



MECHANICAL OUTLINE

OMC507
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NOTES:

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

Fgure 2: Mechanical Outiine



