m GENERAL DESCRIPTION

The NJM2670 is a general-purpose 60V dual H-bridge
drive IC. It consists of a pair of H-bridges, a thermal shut
down circuit and its alarm output. The alarm output can

detect application problems and the system reliability will be

significantly improved if monitored by Micro Processor.

Therefore, it is suitable for two-phase stepper motor

application driven by microprocessor.

m FEATURES
» Wide Voltage Range
* Wide Range of Current Control
» Thermal overload Protection
» Dead Band Protector
 Package Outline

= PIN CONNECTION

(4V to 60V)
(510 1500mA)

(DIP-22, EMP-24)

SENSEA[] ~ 1 VSA
INA1 [] ] vce
ENABLEA [ ] INA2
OUTA1 [ ] ouTA2
GND [} 1 GND
GND [] '] GND
INB1 [] ] INB2
ENABLEB [] ] TSD ARM
NC [] ] NC
OUTB1 [ ] ouTB2
SENSEB [] ] vsSB
DIP-22
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DUAL H BRIDGE DRIVER

m PACKAGE OUTLINE

NJM2670

NJM2670D2 NJM2670E3
SENSEA [[] ~ [ [] VSA
INAT [T ' T] vee
ENABLEA [T] [T] INA2
NC [} T1NC
OUTA1 [T] [T] OUTA2
GND GND
GND % % GND
INB1 [T] 1] INB2
ENABLEB [T 1] TSD ARM
NC [T TINC
OUTB1 [T} 7] oUTB2
SENSEB [[] 7] vsSB
EMP-24




NJM2670

= BLOCK DIAGRAM
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® ABSOLUTE MAXIMUM RATINGS (Ta=25°C )

NJM2670

PARAMETER SYMBOL RATINGS UNIT
Maximum Supply Voltage Vim 60 Vv
Logic Supply Voltage Ve 7 V
Input Voltage Range Vin -0.3t07 \
Output Current lour 1.5 A
Power Dissipation@T(GND)=25°C Ppbos 5 w
Power Dissipation@T(GND)=125°C Pbios 2 W
Operating Junction Temperature Topr -40 185 °C
Storage Temperature Tstg -55 1150 °C
m RECOMENNDO OPERATING CONDITIONS
PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. | UNIT
Supply Voltage Viaw 4 - 55 v
Logic Voltage Range Vee 4.75 5.00 5.25 Vv
Maximum Output Current lour - - 1.3 A
.. . PD TGND=25°C - - 5 W
Total Power Dissipation P Teom125°C - - 5o W
m THERMAL CHARACTERISTICS
PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. | UNIT
Thermal resistance Rth;eno DIP22 package. - 11 - °C/W
Rthia DIP22 package. Note - 40 - °C/W
Rthieno | EMP24 package. - 13 - °C/W
Rth;.a EMP24 package. Note - 42 - °C/W

Note : All ground pins soldered onto a 20 cm? PCB copper area with free air convection, Ta=+25°C
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m ELECTRICAL CHARACTERISTICS

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
GENERAL
Quiescent current lcc Ezlell\kl)ﬁT_'H,lm =IN3=L,IN - 40 - mA
Thermal shutdown Ttsd - 170 - °C
Off-State leak current ltsd-ieac | TSD ARM=5V - - 50 HA
Thermal alarm output saturation Visd lo=5mA - 0.5 0.7 Vv
Dead time protection Td - 1 - Hs
LOGIC
Input LOW voltage Vi - 0.6 Vv
Input HIGH voltage Viy 2 - Vv
Input HIGH current li Vi=2.4V - 20 WA
Input LOW current lig Vi=0.4V 0.4 - mA
OUTPUT
Upper transistor saturation Vout lo=1000mA - 1.3 15 \"
Vouz lo=1300mA - 15 1.8 \Y
VoL lo=1000mA - 05 0.8 vV
Lower transistor saturation Voo lo=1300mA - 0.8 13 \Y
Upper diode forward Vit lo=1000mA - 1.3 1.6 \"
Viuz lo=1300mA - 1.6 19 \Y
Lower diode forward Vi lo=1000mA - 1.3 1.6 \"
Vie lo=1300mA - 1.6 1.9 v
Output leakage current Lo- eax V=50V - 1 mA
Upper diode recoverly time Ty - 250 - ns
Lower diode recoverly time T - 250 - ns
m TRUTHTABLE
INPUT OUTPUT
(L=Low,H=High,X=Don't care) (H=Source,L=Sink)
ENABLEA=H]  INAT INA2 OUTAT OUTA2 OUTPUT mode
ENABLEB=H|  INB1 INB2 OUTB1 ouTB2
L L L L short break mode
L H L H CW
H L H L CCW
H H H H short break mode
ENABLE A=L All Transistor turned OFF
ENABLE B-=L X X
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m TYPICAL APPLICATION

1). Bipolar Stepper Motor

VSA [
Vum (4 055V)  ©
INA1
INA2 ] louma
&
OUTA2
; { b i
SENSE A
CPU ENABLEA |
or
Microprocessor QTSD ARM
OUTBT
0ouTB2
SENSE B
N GND
ENABLE B n|7 7 (VanGND)

2). Single Phase DC Motor

VSA [
Vyw (4 055V)  ©
INAT
INAZ 1 loutat
£- [OUTA2
g SENSEA
| ENABLEA [
CPU
Voo %—» Vo | TSD OTSD ARM
or VSB
Microprocessor INB
| [ 1
INB2 loutst
O &
OUTB2
{ —
SENSE B

%GND
ENABLE B & (VuuGND)
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3) Current Control Application for Bipolar Stepper Motor

VSA [
Vym (4 O55V) ©
INA1
INA2 ] loutat
)
OUTA2
i { 1 (0000
|SENSEA
CPU & | ENABLEA |
o [TSDARM
Microprocessor
JLOUTBT
ouTB2
| SENSE B
L GND
ENABLE B s
Current i
Control $
= TIMING CHART
INA1(B1) \ , \ ,
INA2(B2) \ , \
ENABLE A(B)
o) \ IR
o2 INIHALARRIRY
> > i Rel e _t> < > e
tpdl tpdl, ., i id iq tet te2
tpd1:IN_HL propagation delay fpd2  tpd2 “—n
tpd2:IN_LH propagation delay Reference value | unit
td  :Output dead band protection delay tpd1 1.0] us
tel :ENABLE_HL propagation delay tgd2 fg us
te2 :ENABLE_LH propagation delay = TR T
th  :Output High impedance section teD 501 Us
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m TYPICALAPPLICATION 1

ICC [mA]

VIN(INA1) [V]

Vsat(D) [V]

2.4

2.2

2.5

ICC vs.VCC

Ta=25degC
lo=500mA
VS=48V
EN1=EN2=H

VCC [V]

VIN(INA1) vs. Temperature

L VS=48V |
RL=Nothing
EN1=EN2=H
L INA2=L B
INB1=INB2=L
INA1=Lto H
L INAI-HtoL |
I I I I I
-50 0 50 100 150
Temperature [degC]
Vsat(D) vs. lo
OUTA1 VCC=5V
- — OUTA2 VS=48V
— — ouTB1 Ta=25degC
l----- ouTB2
4
Vs
gy
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T T
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_INA2=L 1
INB1=INB2=L

-50 0 50 100 150
Temperature [degC]
VIN(INA1)-IB vs. Temperature
T ; ‘ VS=48V

RL=Nothing
EN1=EN2=H

| INA2=L |
INB1=INB2=L

¢ INA1=0.4V : : :
INA1=2.4V_
-
I I I I I
-50 0 50 100 150
Temperature [degC]
Vsat(U) vs. lo
OUTAT VCC=5V
C ouTA2 'VS=48V
| — —ouTtst Ta=25degC_|
fffff ouTB2
A
//
0 0.5 1 1.5 2

lo [A]
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m TYPICALAPPLICATION 2

Diode(D) [V]

ICC [mA]

Vsat(D) [V]

Diode(D) vs. lo

0 0.5 1 1.5 2
lo [A]

ICC vs. Temperature
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Diode(U) vs. lo

~Veesv -
—-VS=48V
" Ta=25degC™

0.5 1 1.5 2

lo [A]

ICC vs. Temperature

T T
TVCCs5V
-VS=48V

RL=Nothing |

-50 -25 0 25 50 75 100 125 150

Temperature [degC]

Vsat(U) vs. Temperature

-50 -25 0 25 50 75 100 125 150

Temperature [degC]

IN1=IN2=H
IN3=INd=H
EN=H

EN=L

IN1=IN2=L
IN3=IN4=L
EN=H
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= TYPICALAPPLICATION 3
Vsat(D) vs. Temperature Vsat(U) vs. Temperature
lo=1.3A lo=1.3A
1.6 : ! : : : : 1.8 ‘ ‘ \ w
‘VCC=5V
VS=48V
L 1.7 1
— 1.2 —_ 1.6
=) 2
a =)
§ 4 § 15
0.8 1.4
0.6 1.3
04 L \ ‘ \ ‘ \ ‘ L 12 L ‘ i \ \ ;
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Temperature [degC] Temperature [degC]
Diode(D) vs. Temperature Diode(U) vs. Temperature
16 16
15 15
g 1.4 E 1.4
a =)
o o
3 13 3 13
a a
12 12
1.1 11
1 ) L L L L ) 1 ) L L L L
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Temperature [degC] Temperature [degC]
Diode(U) vs. Temperature
1.2 T T T T T
1.15
1.1
Z 105
=)
Ky
3 1
a
0.95
0.9 [CAUTION]
The specifications on this databook are only
given for information , without any guarantee
0.85 as regards either mistakes or omissions. The
application circuits in this databook are
- - described only to show representative usages
0.8 of the product and not intended for the
-50 -25 0 25 50 75 100 125 150 Qguarantee or permission of any right including
the industrial rights.
Temperature [degC]

New Japan Radio Co. Lid,



