Motor driver ICs

Reversible motor driver
BA6918/BA6918N
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The BAG918 and BAE918N are reversible-motor drivers for use in compact DC motors requiring high supply voltage.
Two logic inputs allow four output modes : forward, reverse, stop (standby), and brake. The built-in power save
circuit turns off all the circuits during the motor stop mode to suppress current consumption. With a high maximum

operating supply voltage of 34V, the ICs can be used in OA equipment and industrial devices. 'fé
5
@Applications £
VCRs, audio systems, OA equipment, and industrial devices E
S
@Features B
1) Wide range of operating voltage. (6.5 ~ 34V) 5) Surge absorption diode. é
2) Interface with TTL and CMOS devices. 6) Thermal shutdown circuit turns off all output cir-
3) Power save circuit suppresses current consump- cuits to protect the IC from heat.
tion when motor is in stop mode; suitable for bat- 7) Logic and driver sections have separate ground
tery-driven equipment. pins; this allows the IC to drive speed-variable, re-
4) Output voltage can be set arbitrarily with the Vrer versible motors by connecting an electronic gover- £
pin. nor circuit. £
g
[=]
=
[&]
[a]

ROHM 463



Motor driver ICs BA6918/BA6918N

@ Absolute maximum ratings (Ta=25C)

Parameter Symbol Limits Unit
Powar supply voltage Voo 36 v
BABS1 2500*1
e T I T
Operating temperature Topr —20~+75 [
Storage lemparature Tsig —55~-+150 C
Qutput current lour 1000*? mA

*1 Reduce power by 20 mW for each degree above 25°C,
*2 Aeduce power by 8.8 mW for each degree above 25°C.
*3 Should not exceed Pd- or ASC-value

@®Recommended operating conditions (Ta=25'C)

Parameter Symbol Min, Typ. Max. Unit

Power supply voltage Voo 6.5 — 34 v

Motor power supply voltage Vm 6.5 - 34 v
@®Block diagram Vee Vi
P it
\ N/

k] B
POWER
SAVE

T

l\ DRIVER ,
2
RIN g N 5 ouTi

Y e
s I [ Ny
10 CONTROL
FINO)
o LOGIC
DRIVER
3 I\ 4
vef (O)p—— | ; l/> O oute
TSD
1,6 5
S
S S
GND Bnr

464 ROHM




Motor driver ICs

BA6918/BA6918N
. ________________________________________________________ ]

@Pin description
Pin No. Pin name Function

1 GND
2 RAm Legic Input pin
3 VReF High level output voltage setting pin
4 ouT2 Moter output pin
5 RNF Output ground pin; resistor connection pin for output current sensing
6 GND GND
7 ouT1 Motor output pin
8 Vi Motor power supply
9 Voe Power supply pin
10 Fin lLogic input pin
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Motor driver ICs BA6918/BA6918N

®Input/output circuits
Output circuit

|E ouT2 ouT1
Vret ?
GND é RNF

Input circuit (Fin, Rin)
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Motor driver ICs BA6918/BA6918N

@Electrical characteristics (Unless otherwise noted, Ta=25C, Vec=12V, and Vu=12V)
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Circuit current (lec) - As value
REF bias current (lrer) : Az value

O Iner loo

Q Q H lo flows from HIGH to LOW level output pins

I % T4
Vin l WV lvcc Vi

Vrer

Parameter Symbol Min. Typ. Max. Unit Conditions
Circuit current 1 lee 6.1 12.2 18.3 mA Forward or reverse mode
Gircuit current 2 leoz 4.3 8.6 12.9 mA Brake mode
Circuit current 3 loca — - 15 HA Standby mode
High level input voltage ViH 2.0 — — v
Low level input voltage Vi - - 0.8 v )
High level input current I 60 120 180 pA | ViN=20V
= . . o
Output saturation voltage Vee 1.1 2.2 3.3 \Y o= 2.00 mA; sum of Fhe high- and 2
low-side output transistor C-E voltages E
Power save OFF voltage Ves oRF - - 0.8 v Operating mode :g:
Power save ON voltage Veson 2.0 - - v Standby mode (EJ
REF bias current lner 10 20 30 uhA Vrer=6Y, lo=200mA g
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* Refer to the Input/output truth table for output mode

Fig.1 Measurement circuit for circult current and
REF bias current

= =

HIGH and LOW level input voltages
: values of Vi and Vz (output states are switched)

O }

I
IO |
‘ HIGH level input current
v | w] I:P 1w
Voo

+ sum of As and A« currents when Vir or Vin is 2V
Vin l l Vi

Fig.2 Measurement circuit for HIGH level input voltage,
LOW level input voltage, and HIGH level input current

* Refer to the Input/output truth table for output mode
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Motor driver ICs

BA6918/BA6918N

1 Output saturation voltage {Vcz)

= i
: sum of the high- and low-side output transistor
C-E voltages
O
H ITLLQ I;L| H H lo flows from HIGH to LOW level output pins
Vir L l ;L l Vie
lo Vv Voc
Va Va
Von Veor

Fig.3 Measurement circuit for output saturation voltage

@Circuit operation

(1) Inputsection (Fin, R}

Control signais are input from these pins. The input cir-
cuit accepts TTL or higher logic input voltages.
Current flows from OUT1 to OUT2 (forward mode)
when Finis HIGH and Rinis LOW, and from QUT2 to
OUT1 (reverse mode) when Riv is HIGH and Fin is
LOW. Putting Fix and Rin both HIGH results in the
brake mode in which the high-side output transistor is
turned off and the motor driving current is shut down,
so that a brake is put on the motor by absorbing the
counter-electromotive force of the motor. When Fiv and
R are both LOW, both OUT1 and OUT2 are left open
and the motor stops. The pewer saving circuit is acti-
vated during the stop mode, so that current consump-
tion is suppressed by turning off all circuits in the IC.
@Input/output truth tabie

F | Rn | QUTT | OUT2 ‘Mode
H L H L Forward

L H L H Reverse

H H L L Brake

L L | OPEN | OPEN | Siandby

{2) Output section (QUT1, CUT2)
Two logic inputs control the motor by changing the
status of the bridging transistors.

(3} HIGH level output voltage setting pin (Vrer)
Output voltage can be changed by controlling the Vaer
voltage.

Vorn=Vrer

Except Vaer=Voo—[Vsat (PNP}+2Vee (NPN)]

VoL=Vaa (NPN)+Vee (NPN)
where Vs and Vee are functions of the output current.
Leave the Vrer pin open when it is not used.
(4) Power supply section (Vcc, Vi)
The Vee pin supplies voitage to the logic section, and
the Vu pin supplies voltage to the motor section.
(5) Thermal shutdown circuit
Regardless of the input mode, the thermal shutdown
circuit turns off the cutputs when the chip temperature
rises due to such an event as motor locking. When the
circuit is deactivated, the outputs revert to the status
determined by the input mode. The circuit is activated
when the chip temperature exceeds 175°C (typical),
and deactivated when the chip temperature drops to
1607 (typical).
(6) Power saving circuit
All circuits are turned off to reduce current consump-
tion when the Fiv and Rw pins are both set to LOW.
(7) Qutput ground pin or resistor connection pin for
detecting output current (RNF)
The motor current can be sensed by connecting a cur-
rent-detecting resistor to this pin. A constant-speed,
reversible motor driver can be configured by connect-
ing an external electronic governor circuit that controls
the Vrer voltage.
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Motor driver ICs

BA6918/BA6918N

@Operation notes

(1) Input circuit {Fin, Rmn)

To improve the reliability of operation, make sure to go
through the open mode when reversing the motor
rotational direction.

{2) Input pins (Fin, Riv)

Voltage should never be applied to the Fin or Rin pin
when the Vec voltage is not applied to the IC. Similarly,
the voltage on each input pin should not exceed any
applied Vec voltage.

(3) Temperature dependence of input pins (FIN, RIN)
The Fiw and Rin pins have temperature-dependent
characteristics. Take the temperature effect into con-
sideration when using the IC.

(4) HIGH level output voltage setting pin (Vrer)
Ensure that the voltage applied to the Vrer pin does not
exceed the Vu or Vce voltage.

{5) Ground pin

Be sure to keep the GND potential lower than the po-
tentials of the other pins.

{(6) PCB arrangement

When changing the rotational direction of a motor, a
large current of up to a few hundred milliamperes can
flow between the motor power supply and RNF. De-
pending on the application, this large output current
may flow back to input pins, resulting in output oscilla-
tion or other malfunctions. Make sure that your design
does not allow a common impedance between the
large current output lines and the input section. Sup-
press the power supply impedance to low levels,
otherwise output oscillation may occur.

(7) Package power dissipation

The power dissipated by the IC varies widely with the
supply voltage and the output current. Give full consid-
eration to the package power dissipation rating when
setting the supply valtage and the output current.

(8) ASO:

Make sure that the output current and supply voltage
will not exceed the ASO values.

{9) Motor power supply pin {Vm}

A resistor connected to the motor power supply pin
limits the large current that flows at motor startup, and
serves for reducing the power dissipated within the IC.
Use a resistor of a few ohms.

(10) Motor noise

To eliminate motor noise, connect a capacitor between
QUT1 and GND and between OQUT2 and GND. Alterna-
tively, connect a capacitor between OUT1 and OUT2,
and also a diode between QUT1 and GND and be-
tween QUT2 and GND (see Fig. 4).

ik ¥

Fig.4
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Motor driver ICs
w

@cElectrical characteristic curves

BA6918/BA6918N
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Fig.5 Power dissipation curve

SUPPLY VOLTAGE : Vec (V)

Fig.6 Circuit current vs. power supply
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Fig.7 HIGH level output voltage vs.
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Fig.8 LOW level output voltage vs.
output current
@External dimensions (Units: mm)
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Notes

The contents described in this catalogue are correct as of March 1997.

No unauthorized transmission or reproduction of this book, either in whole or in par, is
permitted.

The contents of this book are subject to change without notice. Always verify before use
that the contents are the latest specifications. If, by any chance, a defect should arise in
the equipment as a result of use without verification of the specifications, ROHM CO., LTD.,
can bear no responsibility whatsoever.

Application circuit diagrams and circuit constants contained in this data book are shown
as examples of standard use arid operation. When designing for mass production, please
pay carseful attention to peripheral conditions. ‘ *

Any and all data, including, but not limited to application circuit diagrams, information, and
various data, described in this catalogue are intended only as illustrations of such.devices
and not as the specifications for such devices. ROHM CO., LTD., disclaims any warranty
that any use of such device shall be free from infringement of any third party's intellectual
property rights or other proprietéry rights, and further, assumes absolutely no liability in the
event of any such infringement, or arising from or connected with or related to the use of
such devices.

Upon the sale of any such devices; other than for the buyer's right to use such devices
itself, resell or otherwise dispose of the same; no express or implied right or license to
practice or commercially exploit any intellectual properiy rights or other proprietary rights
owned or controlled by ROHM CO., LTD., is granted to any such buyer.

The products in this manual are manufactured with silicon as the main material.

The products in this manual are not of radiation resistant design.

The products listed in this catalogue are designed to be used with ordinary electronic equip-
ment or devices (such as audio-visual equipment, office-automation equipment, communica-
tions devices, electrical appliances, and electronic toys). Should you intend to use these prod-
ucts with equipment or devices which require an extremely high level of reliability and the
malfunction of which would directly endanger hurnan life (such as medical instruments, trans-
portation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers, or oth-
er safety devices) please be sure to consult with our sales representatives in advance.

Notes when exporting

* It is essential to obtain export permission when exporting any of the above products
when it falls under the category of strategic material (or labor) as determined by foreign
exchange or foreign trade control laws. ' "

+ Please be sure to consult with our sales representatives to ascertain whether any prod-
uct is classified as a strategic material.




