NJU7333

Single-phaseDC Brushless Motor Driver IC

m GENERAL DESCRIPTION m PACKAGE OUTLINE
The NJU7333 is a single-phase DC brushless motor
driver IC for small fan-motor and high power applications. It
features MOS-FET driver circuit for better saturation
characteristics. Slew late of amplifiers and feedback
resistors are optimized to achieve low-noise motor
operation. Maximum output current is 500mA. The
NJU7333 includes. frequency generator (FG) output, lock
detect (with auto recovery circuit) ,and a thermal shutdown
circuit . NJU7333R

m FEATURES
 Operating Voltage  Vpp=2.4 [05.5V
* FG Output
» Internal Lock Detect / Auto Recovery Circuit
¢ Internal Thermal Shutdown Circuit
* Low Operating Current  Iprp=3mA (Typ.)
* Low Saturation Output Voltage
Vsat=+0.35V @lo=+500mA
» C-MOS Technology
* Package Outline VSP10
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NJU7333
(Ta=25°C)

Preliminary
m ABSOLUTE MAXIMUM RATINGS
PARAMETER RATINGS SYMBOL (unit) NOTE
Supply Voltage +7.0 Voo (V)
Input Voltage -0.3 OVpp+0.3 Vin(V)
Output Current (Peak) 1.0 lopeak (A)
Operating Temperature Range -40 0+85 Topr (°C)
Storage Temperature Range -50 0+150 Tstg (°C)
Power Dissipation 400 Pp (MW) Device itself
m RECOMMENDED OPERATING CONDITIONS (Voo=5V, Ta=25°C)
PARAMETER SYMBOL| CONDITION MIN. TYP. MAX. | UNIT
Supply Voltage Vop 24 5.0 55 \%
Operating Temperature Range Tj -40 - 85 °C
Input Common Mode Voltage View 04 i 40 Vv
Range
Output Current lo - - 0.5 A
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NJU7333

Preliminary
m ELECTRICAL CHARACTERISTICS (Vop=5V, Ta=25°C)
PARAMETER | SYMBOL | CONDITION | MIN. | TYP | MAX. | UNIT
General
Operating Current Iop - - 3.0 40 mA
Thermal Shutdown o
Temperature Trso i i 180 i c
Thermal Shutdown o
Hysteresis Thys i i 50 } c
Hall Amplifier
Input Offset Voltage Vio - -7 - 7 mV
Feedback Resistance Re - 220 275 330 KO
Open loop gain Ay - - 80 - daB
Input Common Mode
\Voltage Range View i 0.4[4.0 i j v
Outputs
Maximum Qutput Von l0=+350mA 4.65 4.75 -
Voltage Range Y
Voo lo=-350mA - 0.25 0.35
Output Resistance Row 10=+500mA - 0.5 - 0
RONL lo=-500mA - 0.5 -
FG L Output Voltage Vig 4pin=5V,3pin=0V, Rp=10kQ . - 0.3 vV
FG H Leak Current lre - LEaK 4pin=0V,3pin=5V, Rp=10kQ ; . 1.0 A
Lock Detect Circuits
Lock Protect )
Operating Voltage Vior 4.0 - - \
Lock Detect i
Discharge Current IpcHe - 15 - HA
Lock Detect i
Discharge Current IpcHe - 0.5 - HA
Clamp Voltage VoL - - 26 - Vv
Detect Voltage VP ) ) 06 ) vV
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NJU7333

Preliminary
m APPLICATION NOTE
The NJU7333 is a single-phase DC brushless motor driver IC featuring CMOS process.
It is suitable for fan motor drivers for a small equipment such as the note personal computers.

[Application Circuit Example]
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[Design Notes]

Above application example is designed for 5V operation with motor current of 500mA. It uses the following
components:

Hall Elements: HW101A (AKE)

1. Selection of C1 and D1:
C1is used for a noise reduction purpose. A typical value is 0.1uF.
Optimize the value in actual operating conditions if necessary. D1 is a diode for protection against reverse voltage
supply.  Silicon rectifier diode (WO3C, 10D1 and equivalent) is appropriate.

2. Lock Protection Function (Design of C2 value):
Lock Protection Function, consists of Motor Lock Detection and Auto Resume Function, is a safety feature to protect
a motor and a driver circuit from fatal destruction in case of motor halt.

Motor Lock Detection detects motor halt due to irregular load conditions and then cuts motor driving current f or
safety operation. A value of C2 determines Lock detection time (T,,) and Auto Resume Time (Toff).
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NJU7333

______________________________________________________________________________ ]
Preliminary

Lock detection time (Ton) is given by:

TON = CZM[SQC]

lcHe

Where C2is 0.47uF:

& 26-06
T, =047x10°x———=0.62
oy =0.47x10 X T 0.62[sec]
Auto Resume Time (Toff) is given by:
Tore =20V e
IpcHe
Where C2 is 0.47uF:
2.6-0.6
T =0.47x10° x———— =1.88[sec
OFF 0.5x107° [se]

In actual application, Lock detection time (Ton) is affected by the mechanical time constant of a motor. Therefore,
constant start up must be confirmed in actual evaluation taking operating variations (i.e.Temperature, Voltage change
and so on) in consideration.

Atypical value of C2 is either 0.47uF or 1uF depending on a motor.

Hall input

Motor output

|
Ct Terminal voltage ,4/vm44/v¢44/v¢44/v¢//”\\\\\\\\\"*/ﬁ\\\\\\\\““\¢¢4/v¢4/

A
A

D G

T Motor Lock protection period T

Motor Locked Returns to normal operation

3. Design of hall element bias resistance (R1 and R2)
Hall amplifier is a differential amplifier with hysteresis characteristics (24mV typical).
The common-mode input voltage is between 0.4V and Vpp-1V and the input signal must be within the
range.Non-excitation hall bias voltage is to be set at a half of Vpp for effective use of common-mode input voltage
range. Therefore the same value of hall bias resistors is selected for R1 and R2.
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NJU7333

 _ __________________________________________________________________]
Preliminary

Given that the bias current is set to be 5mA by HW101A datasheet, R1 and R2 can be determined as follows:

Vbp 5

RL+R2+Rin=——-—-= =
Ihbias 5x10

=1kQ

R1=R2=300Q

The output voltage of hall elements is influenced by the bias current and magnetic flux density of hall elements.
The optimum input voltage of NJU7333 is 100mVp-p and higher. With such input voltage, the highest efficiency can
be obtained.

4. Design of FG output resistsnce (R3)
FG Out(FG:Pin2) is a open drain output and R3 is a pull up register. A typical value of R3 is 10kQ. The timing chart
of FG Out is as follows.

Hall input m m m :r\

IN+

The spedfications on this daa book are only given for
informeation, without any guarantee as regards ether mistakes or
omissons The application dircuit in this deta book are described
only to show represantative usages of the product and not
intended for the guarantee or permission of any right induding
theindustrid rights
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Mouser Electronics

Authorized Distributor

Click to View Pricing, Inventory, Delivery & Lifecycle Information:

NJR:
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T Life

Hu1Boe NapTHEPCTBO

000 “/1aiipINeKTPOHUKC” “LifeElectronics” LLC

MHH 7805602321 K 780501001 P/C 40702810122510004610 ®AKb "ABCO/IOT BAHK" (3A0) 6 2.CaHkm-Ilemep6bypee K/C 30101810900000000703 EUK 044030703

KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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