NJU7381A

LOW VOLTAGE OPERATION DUAL H BRIDGE DRIVER

m GENERAL DESCRIPTION m PACKAGE OUTLINE
The NJU7381A is a dual H-bridge driver IC that features low
voltage operation and low quiescent current.
The control method is 2 logic Inputs (2-IN) that includes @
standby mode.
Thg independent comparator circuit can be used for position NJU7381AMIE
sensing signal processing and the others. (EQFN16-JE) (SSOP16)

Small package makes the NJU7381A suitable for small stepper
motor and DC 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
e 2 Logic Inputs Control (2-IN)
¢ Stand-by Function (At no-input signal)
o Built-in Comparator Circuit

o Protection Circuit : Thermal Shutdown Circuit (TSD)
¢ Package Outline : EQFN16-JE, SSOP16
m BLOCK DIAGRAM
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NJU7381A

= PIN CONFIGURATION
EQFN16-JE SSOP16
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= PIN DESCRIPTION
PIN No.
EQEN16 | SSOP16 PIN NAME FUNCTION NOTES
1 2 INB1 Bch Logic Input Pin 1 -
2 3 INB2 Bch Logic Input Pin 2 -
3,11 412 VDD Power Supply Pin Both pins must be connected together externally.
4 5 INA2 Ach Logic Input Pin 2 -
5 6 INA1 Ach Logic Input Pin 1 -
6 7 OUTA2 Ach Output Pin 2 -
7,15 8,16 GND Ground Pin Both pins must be connected together externally.
8 9 OUTA1 Ach Output Pin 1 -
9 11 COMP OUT | Comparator Output Pin When not using, it should be set to open.
10 10 NC No Connection Not Internally Connected
12 13 COMP+ l(?]:rlﬂp;:]ator Non-inverted When not using, it should be connected to VVDD.
13 14 COMP- | PomErtorinvered | when not using, it shouid be connected to GND.
14 15 OUTB1 Bch Output Pin 1 -
16 1 OUTB2 Bch Output Pin 2 -
SUB ) SUB Back Side Thermal PAD | The PAD is connected with the intemal VDD.
(SUB) It must be set to open or connected to VDD.
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NJU7381A

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 -
400 mA Per channel
Motor Output Current (Peak) lopea 800 mA | Ach & Bch parallel connection
Comparator Output Current lco 10 mA -
Comparator Output Voltage Veo 7 \ -
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)
Power Dissipation 300 Device itself >
(SSOP16) Pp 610 mW | 2 Layers on PCB (*3)
780 4 Layers on PCB (*4)

*1: Mounted on glass epoxy board based on EIA/JJEDEC. (101.5x114.5x1.6mm, FR-4, 2Layers, 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)

*3: Mounted on glass epoxy board based on EIA/JJEDEC. (76.2x114.3x1.6mm, FR-4, 2Layers)
*4: Mounted on glass epoxy board based on EIA/JEDEC. (76.2x114.3x1.6mm, FR-4, 4Layers, Inner Cu area : 74.2x74.2mm)

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 (*5) 1.8 - 5.5 V
Supply Voltage 2 Vb1 Using comparator block (*5) 2.0 - 5.5 V
. Per channel - - 200 mA
Motor Output Current (Continuous) lo Ach & Bch parallel connection - - 400 mA

*5: Output voltage may not be provided enough depending on output current level, please review output ON resistance spec.
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NJU7381A

m ELECTRICAL CHARACTERISTICS

(Vpp=3.3V, Ta=25°C)

PARAMETER | SYMBOL | TEST CONDITIONS | MIN. | TYP. | MAX. | UNIT
n GENERAL
Quiescent Current 1 Ipp1 - 60 120 PA
Quiescent Current 2 lopo Vpp=1.8V - 50 100 MA
Quiescent Current at Stand-by Iste - 1 3 MA
Thermal Shutdown Temperature Trsp - 190 - °C
Thermal Shutdown Hysteresis Thys - 40 - °C
n 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 \Y
L Level Input Voltage 2 Vi Vpp=1.8V 0 - 04 V
Input Hysteresis Width Vihys - 0.2 - \Y
H Level Input Current Iy Per 1 Input 22 33 55 MA
L Level Input Current I Per 1 Input - - 200 nA
Input Pull Down Resistance R 60 100 150 kQ
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 Vpp=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
Parallel Connection High Side R Ach & Bch Parallel Connection, ) 038 05 0
Output ON Resistance 1 PONHT 1 1,=400mA ' :
Parallel Connection High Side R Ach & Bch Parallel Connection, ) 05 068 0
Output ON Resistance 2 PONHZ 1 \/pp=2.1V,, 15=400mA ' '
Parallel Connection High Side R Ach & Bch Parallel Connection, ) 06 08 0
Output ON Resistance 3 PONHS 1 \/pp=1.8V, 15=400mA ' '
Parallel Connection Low Side Ach & Bch Parallel Connection,
Output ON Resistance 1 Reon1 lo=400mA ) 025 0.35 Q
Parallel Connection Low Side R Ach & Bch Parallel Connection, ) 033 045 0
Output ON Resistance 2 PONL2 | \/pp=2.1V, 1o=400mA ' '
Parallel Connection Low Side R Ach & Bch Parallel Connection, ) 038 053 0
Output ON Resistance 3 PONLS | \/p5=1.8V, 15=400mA : :
Rony Temperature Coefficient ARonH/AT] | Tj=40~125°C, 15=200mA - 4.0 - mQ/°C
Ron. Temperature Coefficient ARon/AT] | Tj=40~125°C, 1c=200mA - 3.0 - mQ/°C
High Side Reverse Voltage Voru 10=-200mA - 0.85 1.0 V
Low Side Reverse Voltage VorL 10=-200mA - 0.75 09 V
High Side Leak Current loieakn | Voo=7.0V - - 1 MA
Low Side Leak Current loieae | Vopo=7.0V - - 1 MA
Output Turn ON Time ton 200 400 600 ns
Output Turn OFF Time torr 5 40 80 ns
Dead Time td 195 360 520 ns
u COMPARATOR BLOCK
Input Offset Voltage Vio -12 - +12 mV
Input Bias Current Is - 1 - pA
Common Mode
Input Voltage Range Viou 0 ) Voo 0.5 v
Output Voltage Vsat RL=10kQ - 0.1 - \Y%
Output Leak Current lcoteak | Veo=5.5V - - 1 MA
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NJU7381A

= THERMAL RESISTANCE
e EQFN16-JE
PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
Junction - Ambient 0. Mounted on glass epoxy board based on ) ) 173 oW
Thermal Resistance 1 Ul 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 . . 9
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 ) " - °CW
thermal via holes, connected exposed PAD)
¢ SSOP16
PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
Junction - Ambient
Thermal Resistance 1 Oja 1 Mounted on glass epoxy board based on - - 204 °C/W
Junction — Case Surface EIAJEDEC.
_ _ ] ] o
Thermal Resistance 1 Wi 1 (76.2x114.3x1.6mm, FR-4, 2Layers) 35 C/W
Junction - Ambient 0. Mounted on glass epoxy board based on ) ) 160 oW
Thermal Resistance 2 B2 EIA/JEDEC.
Junction — Case Surface . (76.2x114.3x1.6mm, FR4, 4Layers, ) 2% ) oCW
Thermal Resistance 2 Wiz Inner Cu area : 74.2x74.2mm)

m POWER DISSIPATION vs. AMBIENT TEMPERATURE

NJU7381AMJE P, vs. Ta
(Topr=-40 to +85°C, Tj=150°C)

2500
= 2000
S
)
o Mounted on 4-Layer Board
§ 1500 | (FR4 101.5x114.5x1.6mm, N
= Inner Cu area: 99.5x99.5mm, In addition
8 thermal via holes, connected exposed PAD)
8 1000 N 936mW
(=)
g
O 500 [ Mounted on 2-Layer Board —
o (FR4 101.5x114.5x1.6mm, o 374mW
connected exposed PAD) ‘
0 \
-50 -25 0 25 50 75 100 125
Ambient Temperature Ta(°C)
NJU7381AV Py vs. Ta
(Topr=-40 to 85°C, Tj=150°C)
1000
Mounted on 4-Layer Board
(FR4 76.2x114.3x1.6mm,
< Inner Cu area: 74.2x74.2mm)
% 800 ;
3 Mounted on 2-Layer Board
o (FR4 76.2x114.3x1.6mm)
§ 600 ™N
& 400 \\ 405mW
o Device itself
5 317mW
2 T ——
o 200
a T~ 156mw
0
-50 25 0 25 50 75 100 125

Ambient Temperature Ta(°C)

New Japan Radio Co. Lt

Ver.2015-04-06 -5-



NJU7381A

= INPUT -OUTPUT TRUTH TABLE

INPUT OUTPUT Comparator NOTES
INAT [ INA2 | INB1 | INB2 | OUTA1 | OUTA2 | ouTB1 | OUTB2 Circuit
STOP
ALL L OFF OFF OFF OFF (Output OFF) Standby
L L OFF OFF OFF(Fast Decay)
H L ) H L ) Ach cw
L H L H CCW
H H H H Normal Brake(Slow Decay)
L L OFF OFF Operation OFF(Fast Decay)
) H L ) H L P Beh cw
L H L H CCW
H H H H Brake(Slow Decay)
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
INA1(B1)
INA2(B2) |
OUTA1(B1) OFF(Hi-Z)
OUTA2(B2) OFF(Hi-Z)
STATE Output OFF CcCw cw Brake
= BASIC OUTPUT OPERATION PATTERN
Stop CCW (Charge) CW (Charge) Output OFF (Fast Decay) Brake (Slow Decay)
) VDD ) VDD VDD VDD VDD
:J L: :J ON oN L: oN > ON
N | N L N L L | N N
o L ¥ X« » X A(|« )L X« » X ’1; “i|- | )X x|«
ouT1 fm\ OuT2 O0uT1 _(m\ OuT2 OuT1 /‘m\_ OuT2 OuT1 fm\ OuT2 OuUT1 fm\ our2
ON ON
¢ & X ik A Kol e & A i & Aol e & X ik
N = i
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NJU7381A

n TYPICAL APPLICATIONS
e STANDARD

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

10pF 0.1uF

vbb O—¢

1
h

VDD
‘ DC Motor x 2 ‘
Ach DC
MOTOR
PORTXx > INA1 OUTA1
PORTXx INA2 OUTA2 ;
Bch DC
MOTOR
PORTXx OUTB1 - =
PORTXx OUTB2 ;
‘ Stepper Motor x 1 ‘
< GND STEPPER
PORTXx MOTOR
) - ) =10,
When not using comparatorpart, | ™=  ____
these should be set as follows.
COMP+ : VDD
COMP- :GND
COMPOUT:OPEN | === —

e PARALLEL CONNECTION (Boost Output Current)

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

10pF 0.1uF

Py
A 4

vbb O—¢

1
i

DC Motor x 1

“OUTA1

“PORTx »() INAT®
PORTx INA2 bC
MOTOR

[®

OUTA2

The wiring distance
should be connected
equally or in the IC
neighborhood to prevent
the delay time from
occurring between each
signal input.

INB1 ouTB1

—(_) INB2¢

.OUTB2

The wiring distance
should be connected
equally to prevent the
PORTXx |« GND delay time or wiring

resistance difference
\ from occurring between
each motor output.

When not using comparator part,
these should be set as follows.
COMP+ : VDD

COMP- :GND

COMP OUT : OPEN

New Japan Radio Co. Lt
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NJU7381A

n STEPPER MOTOR DRIVE APPLICATION

e TIMIG CHART

Io(Bch)i
STEPNo. | 0 2 4 6 0 2 4 6701234567012 3435 6
FULL STEP i HALF STEP '
( 2 Phase Excitation) ' ( 1-2 Phase Excitation)
¢ ROTER POSITION (STEP No.)

STEP No.
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NJU7381A

m TYPICAL CHARACTERISTICS
Vpp Vs. Ipp

Ta=25°C
120
100
80

< "
33 60 "

40 /

20 /

0 /
0 1 2 3 4 5 6 7
Voo [V]
Vpp VS. Ronn Vpp Vs. Ron
10=200mA, Ta=25°C 10=200mA, Ta=25°C
1.6 1.6
1.4 1.4
1.2 \ 1.2
—_ N
g 1.0 § 1.0
z038 208 N
14 x
0.6 0.6 \\
T —
0.4 0.4
0.2 0.2
0.0 0.0
1 2 3 4 5 1 2 3 4 5
Voo [V] Voo [V]
lo vs. Vg lo vs. Vg,
Vpp=3.3V, Ta=25°C Vpp=3.3V, Ta=25°C
1.2 1.2
1.0 1.0
/
0.8 // 0 ‘4/
— / _ ———
£ 06 2 0.6 =
> >
0.4 0.4
0.2 0.2
0.0 0.0
0 100 200 300 400 0 100 200 300 400
lo [mA] lo [mA]
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NJU7381A

m TYPICAL CHARACTERISTICS
Tj vs. Ipp Tjvs. Istg
Vpo=3.3V Vpp=3.3V
80 14
70 12 ‘
60 /
- 10
= T /
< z 8
'_8' 40 @ /

30 4 /
20 /

10 2 //
0 0
-50 0 50 100 150 -50 0 50 100 150
Tj [°C] Tj [°C]
Tj vs. Ronn Tj vs. Ron.
Vpp=3.3V, 10=200mA Vpp=3.3V, [0=200mA
1.2 1.2
1.0 /4/ 1.0
"
//
0.8 — 0.8
= — /
= 1 = —
206 — Z 0.6
o o —
-’/
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]
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NJU7381A

[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.

New Japan Radio Co, L.
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Mouser Electronics

Authorized Distributor

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

NJR:
NJU7381AMJE-TE3 NJU7381AV-TE1L



http://www.mouser.com/njr
http://www.mouser.com/access/?pn=NJU7381AMJE-TE3
http://www.mouser.com/access/?pn=NJU7381AV-TE1

OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHoBsaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




