Motor driver ICs

The BA6811F and BA6812FS are 2-phase, half-wave motor drivers suited for 12V fan motors. Built-in lock detection
and automatic restart mechanisms protect motors. Compact SOP8 (BA6811F) and SSOP-A16 (BA6812FS) pack-
ages reduce the number of external components required.

@Applications
2-phase fan motors

@Features
1) Built-in power transistors,

2) Lock detection and automatic restart mechanisms. 5) Hall signal output pin. (BA6812FS)

3) Built-in thermal shutdown circuit.

@Absolute maximum ratings (Ta=25C)

Fan motor driver IC
BA6811F/BA6812FS

4) Alarm output pin. (BA6811F/BA6812FS)

6) Built-in reverse current protection diode.

Symbol Limits Unit

Parameter

Power supply voltage Vce 18 A
800*2 (BA6812FS)

Power dissipation Pd mwW
550*3 (BA6811F)

Operating temperature Topr —25~85 C

Storage temperature Tstg —55~150 c

Output current lour 1.0%4 A

Alarm output pin current * _ la 10 mA

Alarm output pin withstanding voltage * Va 36 _ v

Hall signal output pin current *' Ino 10 , mA

Hall signal output pin withstanding voltage *' Vho 36 v

%1 BAG6812FS only

*2 Reduce power by 6.4 mW for each degree above 256°C. Mounted on a glass epoxy PCB (50.0 X 50.0 X 1.6 mm).
*3 Reduce power by 4.4 mW for each degree above 26°C. Mounted on a glass epoxy PCB (50.0 X 50.0 X 1.8 mm).

*4 Should not exceed Pd- or ASO-value.

@®Recommended operating conditions (Ta=25C)

Parameter

Symbol Range Unit

Operating power supply voltage

Vee 4.0~15.0 \'

B 7328999 0018832 314 W
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Motor driver ICs BA6811F/BA6812FS
@®Block diagram
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Fan Motor Drivers - Two-Phase Half-Wave Fan Motor Drivers

Hall Logic
' AMP
: TSD
E ______________________________________________________________ * BA6812FSonly
@®Pin description
BA6811F BA6812FS
Pin No. | Pin name Function Pin No. | Pin name Function
1 Az Qutput pin 2 1 GND GROUND
2 AL Alarm output pin 2 NC
3 LD Capagcitor connection pin for lock 3 AB2 Output 2 transistor base pin
detection and automatic restart 4 A Output pin 2
4 V Power supply pi
Cf WET Supply pin 5 HO Hall signal output pin
Il i
5 H Hall input pin (+) 6 AL Alarm output pin
6 H™ Hall input pin (-
put pin () 7 LD Capacitor connection pin for lock
7 At Output pin 1 detection and automatic restart
8 GND GROUND 8 NC
9 Vee Power supply pin
10 H+ Hall input pin (+)
11 H™ Hall input pin (-}
12 NC
13 As Output pin 1
14 AB1 Output 1 transistor base pin
15 NC
BN 7328999 00LA833 250 WA 16 NC
RONM 697
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Motor driver ICs BA6811F/BA6812FS
L~ — — ]
@Hall input/output truth table - .
Ht H- A+ A HO

H L HIGH (output transistor OFF) | LOW (output transistor ON) LOW (outbut transistor ON)
L H LOW (output transistor ON) HIGH (output transistor OFF) | HIGH (output transistor OFF)
Note: LD =0V

@Input/output equivalent circuits

BN 7828999 0018834 197 WM
698 RGHM
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Motor driver ICs BA6811F/BA6812FS s

L a_)

@Electrical characteristics (Unless otherwise noted, Ta=25C, Voc=12V) g

Parameter Symbol | Min. Typ. Max. Unit Conditions IS)

Circuit current lec 1.8 4.5 9.0 mA When output is OFF §
tﬁ:':g‘ée;ﬁf:g: capacitor loc 16 29 | 464 | uA | V=12V

Lock detection capacitor

* BAG6812FS only
© Not designed for radiation resistance

@Circuit operation

discharge current lLop 0.26 0.52 0.87 KrA Viw=1.2V
Lock detection capacitor _ _
charge/discharge ratio rco 2.8 5.7 8.9 rco=Iwoc / oo
w
Lock detection capacitor o
Vel 1.27 1.93 2.60 \4 =
clamp voltage a
Lock detection capacitor -]
comparator voltage Vioce 0.47 0.76 1.06 \Y 3
=
LOW level output voltage Vo - 0.8 1.3 \ lo=200mA s
o
OQutput leakage current lo — - 100 uA Vo=20V c§>u
Output zener voltage Voz 28 30 32 \'4 Clamp current = 10 mA =
T
Alarm output pin LOW level voltage Vaw - 0.13 0.5 \' lo=5mA o
o
Alarm output pin leakage current la - - 50 uA Vai=15V i'
Hall signal output pin LOW level voltage * VoL - 0.13 0.5 v lo=5mA E
Hall signal output pin leakage current * IHoL - et 50 rA Vho=15V
Hall input pin offset voltage VorF — — 10 mV Veom=6.0V I
w
]
2
a
S
[=}
=
=
©
[T

The BA6811F and BA6812FS have motor lock detec- (Typical value)
tion and automatic restart circuits. The timing of lock where
detection and automatic restart is determined by the Vuwer is the LD-pin clamp voitage (1.93V),
external capacitor connected to the LD pin. The Vioer is the LD-pin comparator voltage (0.76V),
charge time of the external capacitor is given by : loc is the LD-pin charge current (2.9 1 A),

Ton (Charge time) = C * (VwcL—Vioce) |LDE) is the LD-p.in discharge currgnt (0.52 1 A), .

loc C is the capacitance of the LD-pin external capacitor.
) .. C (ViocL—Vioce) For C=1 xF, for example, the charge (output ON) and
Torr (Discharge time) = oo discharge (output OFF) times are 0.40s and 2.25s, re-
spectively.

B 7823999 0014835 023 W
RGHM 699
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Motor driver ICs

BAGS11F/ BA6812FS

The timing chart for an occasion of motor locking is shown in Fig. 1.
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Fig.1 Timing chart for motor focking
@Application example
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Fig.2
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Motor driver ICs

BA6811F/BA6812FS

T ..

@Operation notes

1. Thermal shutdown circuit

The IC has a built-in thermal shutdown circuit. The is a
temperature difference of 25°C (typical) between the
temperatures at which the circuit is activated and
deactivated.
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Fig.3 Temperature setting of the thermal shutdown circuit

The circuit is activated at the temperature of about
1757C (typical), so that all outputs are turned OFF. Nor-
mal operation resumes when the circuit is deactivated.

2. Power consumption
Power consumed in the IC can be calculated from the
following equation :
Pc=Pc1+Pc2+Pc3
Pc1 is power consumed by the circuit current.
Pc1=VecXlee
Pc2 is the output current consumption.
Pc2=VoiXlo
Vo is the LOW level output voltage of output pins
1and 2, and lo is the sink current of pins 1 and 2.
Pc3 is power consumed by the AL and HO pins.
Pca=VawXlaL+VHoL X ko /2
where
Vauw is the AL-pin LOW level voltage,
la is the AL-pin sink current,
Vhot is the HO-pin LOW level voltage,
Ivo is the HO-pin sink current.
Make sure that your application does not exceed the
allowable power dissipation of the IC.

B 7328999 0018837 9T7: HM
RGHmM

3. Hall amplifier input voltage
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Fig.4 Hall amplifier input bias voltage

The R1 and R2 resistances must be set so as to main-
tain the Hall amplifier input bias voltage within the
range of OV to (Vce~2.8V) including the signal ampli-
tude.

The Hall device may be affected by power supply
noise due to the PCB conductor pattern. If you have
this problem, insert a capacitor C1 as shown in Fig. 5.
If the conductor lines from the Hall device output termi-
nals to the Hall inputs of the IC are particularly long,
noise can be picked up and fed into the inputs. If you
have this problem, insert a capacitor C2 as shown in
Fig. 5. Note that the Hall inputs have no hysteresis in
this IC.

Hall current is given by : Veo

R1+R2+RH

where RH is the Hall device impedance.

RH  [— Pct

Hall device
R2
77

Fig.5
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Fan Motor Drivers - Two-Phase Half-Wave Fan Motor Drivers
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Motor driver ICs - BAG811F/BAG812FS

@External dimensions (Units: mm)

BAG811F BA6812FS
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