NJU7382A

LOW VOLTAGE OPERATION DUAL H BRIDGE DRIVER

m GENERAL DESCRIPTION m PACKAGE OUTLINE
The NJU7382A is a dual H-bridge driver IC that features low
voltage operation and low quiescent current.
The control method is Phase & Enable inputs type. @
The independent comparator circuit can be used for position
sensing signal processing and the others.
Small package makes the NJU7382A suitable for small stepper ’\:‘élgss 122_!3/:;])E

motor, such as portable applications.

m FEATURES
¢ Supply Voltage : Vpp=1.8V 10 5.5V
¢ Output Current . 160=200mA (Continuous)

10=400mA (Peak)
e Output ON Resistance  : Ron+)=1.25Q typ. at Vpp=3.3V
Rorr1)=1.95Q typ. at Vpp=1.8V
¢ Low Quiescent Current : 60uAtyp. at Vpp=3.3V
¢ Phase & Enable Inputs Control
o Built-in Comparator Circuit

o Protection Circuit : Thermal Shutdown Circuit (TSD)
¢ Package Outline : EQFN16-JE
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NJU7382A

= PIN CONFIGURATION
EQFN16-JE
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= PIN DESCRIPTION
PIN No.
EQFEN16 PIN NAME FUNCTION NOTES
1 INB Bch Phase Input Pin 1 -
2 CEB Bch Enable Input Pin 2 -
3.1 VDD Power Supply Pin Both pins must be connected together externally.
4 CEA Ach Enable Input Pin 2 -
5 INA Ach Phase Input Pin 1 -
6 OUTA2 Ach Output Pin 2 -
7,15 GND Ground Pin Both pins must be connected together externally.
8 OUTA1 Ach Output Pin 1 -
9 COMP OUT Comparator Output Pin When not using, it should be set to open.
10 NC No Connection Not Internally Connected
12 COMP+ I(?g&p;;ator Non-inverted When not using, it should be connected to VDD.
13 COMP- l(;cr))rlﬂpsi;ator Inverted When not using, it should be connected to GND.
14 OUTB1 Bch Output Pin 1 -
16 ouTB2 Bch Output Pin 2 -
SUB SUB Back Side Thermal PAD | The PAD is connected with the internal VDD.
(SUB) It must be set to open or connected to VDD.
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NJU7382A

m ABSOLUTE MAXIMUM RATINGS

(Ta=25°C)
PARAMETER SYMBOL RATINGS UNIT NOTES

Supply Voltage Vb 7 \Y% -
Logic Input Voltage Vi -0.3to Vppt0.3 V -
Motor Output Current (Peak) lopEAK 400 mA Per channel
Comparator Output Current lco 10 mA -
Comparator Output Voltage Veo 7 \Y -
Operating Ambient Temperature Topr -40to + 85 °C -
Junction Temperature Tj -40 to +150 °C -
Storage Temperature Tstg -50 to +150 °C -
Power Dissipation = 720 mw 2 Layers on PCB (*1)
(EQFN16-JE) D 1800 4 Layers on PCB (*2)

*1: Mounted on glass epoxy board based on EIA/JJEDEC. (101.5x114.5x1.6mm, FR-4, 2L ayers, connected exposed PAD)
*2: Mounted on glass epoxy board on EIA/JJEDEC. (101.5x114.5x1.6mm, FR-4, 4Layers, Inner Cu area : 99.5x99.5mm,
In addition thermal via holes, connected exposed PAD)

m RECOMMENDED OPERATING CONDITIONS

Vpp=3.3V, Ta=25°C)

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
Supply Voltage 1 Vb1 Not using comparator block (*3) 1.8 - 5.5 V
Supply Voltage 2 Vb1 Using comparator block (*3) 2.0 - 5.5 \Y%
Motor Output Current (Continuous) lo Per channel - - 200 mA

*3: Output voltage may not be provided enough depending on output current level, please review output ON resistance spec.

Ver.2015-04-06

New Japan Radio Co. Lt




NJU7382A

m ELECTRICAL CHARACTERISTICS

(Vpp=3.3V, Ta=25°C)

PARAMETER | SYMBOL | TEST CONDITIONS | MIN. | TYP. | MAX. | UNIT
n GENERAL
Quiescent Current 1 lop1 - 60 120 MA
Quiescent Current 2 Iope Vpp=1.8V - 50 100 MA
Thermal Shutdown Temperature T1sp - 190 - °C
Thermal Shutdown Hysteresis Thys - 40 - °C
u LOGIC BLOCK
H Level Input Voltage 1 \/m 24 - Voo \%
H Level Input Voltage 2 Vi Vpp=1.8V 14 - Voo \%
L Level Input Voltage 1 Vi 0 - 0.8 V
L Level Input Voltage 2 Vi Vpp=1.8V 0 - 04 V
Input Hysteresis Width ViHvs - 0.2 - V
Input Current Iy Per 1 Input -200 - 200 nA
Input Pulse Width tp 2 - - Js
n DRIVER BLOCK
High Side Output ON Resistance 1 Ront 10=200mA - 0.75 1.0 Q
High Side Output ON Resistance 2 Ronte Vop=2.1V, [c=200mA - 1.0 1.35 Q
High Side Output ON Resistance 3 Ronms Vpp=1.8V, [c=200mA - 12 1.6 Q
Low Side Output ON Resistance 1 Rontt 10=200mA - 0.5 0.7 Q
Low Side Output ON Resistance 2 Ronie Vpp=2.1V, [c=200mA - 0.65 0.9 Q
Low Side Output ON Resistance 3 Rons Vpp=1.8V, [c=200mA - 0.75 1.05 Q
Rony Temperature Coefficient ARon/AT] | Tj=40~125°C, 15=200mA - 4.0 - mQ/°C
Ron. Temperature Coefficient ARon/AT] | Tj=40~125°C, 15=200mA - 3.0 - mQ/°C
High Side Reverse Voltage VorH lo=-200mA - 0.85 1.0 V
Low Side Reverse Voltage Vore lo=-200mA - 0.75 0.9 \
High Side Leak Current loteakn | Voo=7.0V - - 1 MA
Low Side Leak Current loteae | Vopo=7.0V - - 1 MA
Output Turn On Time ton - 400 - ns
Output Turn Off Time torr - 30 - ns
Dead Time td - 370 - ns
u COMPARATOR BLOCK
Input Offset Voltage Vio -12 - +12 mV
Input Bias Current Is - 1 - pA
Common Mode
Input Voltage Range Viow 0 i Voor0S |V
Output Voltage Vsat RL=10kQ - 0.1 - V
Output Leak Current lcoteak | Veo=5.5V - - 1 PA
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NJU7382A

m THERMAL RESISTANCE
PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
Junction - Ambient 0. Mounted on glass epoxy board based on ) ) 173 oW
Thermal Resistance 1 Bl EIA/JEDEC.
Junction — Case Surface _ (101.5x114.5x1.6mm, FR-4, 2Layers, ) 21 ) oW
Thermal Resistance 1 Wit connected exposed PAD)
Junction - Ambient , Mounted on glass epoxy board based on 3 3 o
Thermal Resistance 2 Op2 EIAJEDEC. 69 CW
Junction — Case Surface (101.5x114.5x1.6mm, FR-4, 4Layers,
Thermal Resistance 2 Wi 2 Inner Cu area : 99.5x99.5mm, In addition ) 1 - °CW
thermal via holes, connected exposed PAD)
m POWER DISSIPATION vs. AMBIENT TEMPERATURE
NJU7382AMJE Py vs. Ta
(Topr=-40 to +85°C, Tj=150°C)
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NJU7382A

= INPUT -OUTPUT TRUTH TABLE

INPUT OUTPUT Comparator NOTES
INA CEA INB | CEB OUTA1 OUTA2 | OUTB1 | OuUTB2 Circuit
II:| L OFF OFF OFF(Fast Decay)
L ; - L H ; Ach CcW
H H L Cw
L Normal
m L OFF OFF Operation OFF(Fast Decay)
; L ) ; L H Beh CCW
H H L CW
Don't Care OFF | OFF OFF OFF TSD
*OFF=Hi-Z
m COMPARATOR TRUTH TABLE (Normal Operation)
INPUT OUTPUT
COMP+ [ COMP- |COMPOUT NOTES
H L OFF FET: OFF Operation
L H L FET: ON Operation
*OFF=Hi-Z
m BASIC OPERATION TIMING CHART
INA(B) |
CEA(B) I : I
OUTA1(B1)  OFF(Hi-Z) ! OFF(Hi-2)
OUTA2(B2) OFF(Hi-Z) ! i OFF(Hi-2)
STATE  Output OFF | ccw : cw | Output OFF
m BASIC OUTPUT OPERATION PATTERN
Stop CCW (Charge) CW (Charge) Output OFF (Fast Decay)
) VDD ) VoD VDD ) VDD
Ji ok : s 7 f ; i #
| | | L/l — | | | |
- & X« -{» X A(|« | )X A | [ X <
ouT1 /UO‘O‘O‘\ ouT2 ouT1 _(m\ ’ ouT2 ouT1 /M\_ ouT2 ouT1 /M\ ouT2
ON ON
— | . | | | — — | | — | L 1
e & X il A X ik e X A e & A i
. ™ . N e N,
) l J* il
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NJU7382A

m TYPICAL APPLICATION

Connect suitable capacitors to reduce
transient noise generated by the switching.

1
I

10pF 0.1uF
1

Py
\ 4

vbb O—¢

VvDD

STEPPER
MOTOR

PORTx > INA OUTA1 @
PORTXx > CEA OUTA2

PORTX OUTB1
PORTx OUTB2
PORTX GND

l’ When not using comparator part, I

these should be set as follows.
COMP+ : VDD

COMP- :GND

COMP OUT : OPEN
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NJU7382A

n STEPPER MOTOR DRIVE APPLICATION

e TIMIG CHART

lo(Ach) i

lo(Bch) !

STEPNo.! 0 2 4 6 0 2 4 6. 7012 3 4567012 3 45!

E FULL STEP i HALF STEP i
( 2 Phase Excitation ) ( 1-2 Phase Excitation)
¢ ROTER POSITION (STEP No.)

STEP No.
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NJU7382A

m TYPICAL CHARACTERISTICS
Vpp Vs. Ipp

Ta=25°C
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NJU7382A

m TYPICAL CHARACTERISTICS
Tj vs. Ipp
Vpp=3.3V
80 DD’
70
60 —
—
_ 50 —=—
<
=
F 40
30
20
10
0
-50 0 50 100 150
Tj [°C]
Tj vs. Ronn Tj vs. Ron.
Vpp=3.3V, 10=200mA Vpp=3.3V, 10=200mA
1.2 1.2
1.0 /4/ 1.0
7
//
0.8 /, 0.8
= — /
= 1 = —
206 — Z 0.6
o o —
—
a—
0.4 0.4
0.2 0.2
0.0 0.0
-50 0 50 100 150 -50 0 50 100 150
Tj [°C] Tj [°C]

New Japan Radio Co. Lt

-10 - Ver.2015-04-06



NJU7382A

[CAUTION]

The specifications on this databook are only
given for information , without any guarantee
as regards either mistakes or omissions. The
application circuits in this databook are
described only to show representative usages
of the product and not intended for the
guarantee or permission of any right including
the industrial rights.
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Mouser Electronics

Authorized Distributor

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

NJR:
NJU7382AMJE-TE3



http://www.mouser.com/njr
http://www.mouser.com/access/?pn=NJU7382AMJE-TE3

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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