BAG6399FP 4-channel H-bridge-type BTL

driver
The BA6399FP is a 4-channel Dimensions (Units : mm)
H-bridge-type, BTL driver for the motors
or actuators on a CD player. BA6399FP (HSOP28)
Features 85202

* available in a HSOP28 package
¢ supply voltage range (6 ~ 11V)

* wide dynamic range (6.0 V typically at
Vee=8V,RL=8Q)

i i
«  gain of driver output can be changed e oSt | oawn,
by changing a single external resistor d
* includes general purpose operational Slos |
amplifier
*  built-in 5-V regulator
» internal mute circuit provided
*  built-in thermal shutdown circuit
Applications

* CD player
» CD-ROM
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BA6399FP CD-ROM drivers
Block diagram
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Table 1 Pin description (Sheet 1 of 2)

Pin no. Symbol Description

1 VIN1 Driver CH1 input
2 VINT’ Driver CH1 input, gain adjustment pin
3 VIN 2 Driver CH2 input
4 VIN2  |Driver CH2 input, gain adjustment pin
5 OP OUT |Operational amplifier output
6 OP IN-  |Operational amplifier input, negative
7 OP IN+ [Operational amplifier input, positive
8 GND Substrate ground
9 Vee
10 BIAS Bias input
11 vO2- Driver CH2 negative output
12 VO2+ Driver CH2 positive output
13 VO1- Driver CH1 negative output
14 VO1+ Driver CH1 positive output
15 VO4+  |Driver CH4 positive output
16 vO4- Driver CH4 negative output
17 VO3+  |Driver CH3 positive output
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CD-ROM drivers BA6399FP

Table 1 Pin description (Sheet 2 of 2)

Pin no. Symbol Description
18 VO3- Driver CH3 negative output
19 MUTE  [Driver mute control input
20 Vee
21 GND Substrate ground
22 RGND |Regulator ground
23 REGB |External transistor base connection pin
24 REG OUT (5 V output, connects to external transistor collector
25 VING' Driver CH3 gain adjustment pin
26 VIN3 Driver CH3 input
27 VINg’ Driver CH4 gain adjustment pin
28 VIN4 Driver CH4 input

Absolute maximum rat

ings (T, = 25°C)

Parameter Symbol Limits Unit Conditions
Power supply voltage Vee 18 \'
Reduce power by 13.6 mW for each degree
Power dissipation Py 1.7 W |above 25°C. Mounted on 50 x 50 x 1.0 mm
phenol paper PCB.
Operating temperature Topr —30~ +85 °C
Storage temperature Tstg —55 - +150 °C

Recommended operati

ng conditions (T, = 25°C)

Parameter Symbol| Min |Typical| Max Unit Conditions
Operates at 4 ~ 11 V when
Power supply voltage Vee 6 8 11 \ regulator not used
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BA6399FP CD-ROM drivers

Electrical characteristics (unless otherwise noted, T, = 25°C, Vcc =8 V, R_ =8 Q, f = 1 kH2)

Parameter Symbol| Min |[Typical] Max Unit Conditions
Quiescent current lq 25 50 7.5 mA  [No load
Driver
Input voltage, offset Vol -5 0 5 mV
Output voltage, offset Voo -5 0 5 mV
Dead zone width Vog | 10 | 20 | 30 | my |Totlforpositiveand negative
Output amplitude Vom 5.6 6.0 VvV  |Differential output
Gain (close circuit) Gye 7.0 9.5 11.5 dB |V|y=500mV dc, differential output
Gain, positive and
negative voltage AGyc —0.9 0 0.9 dB |V =500 mV dc, differential output
differential
Ripple rejection RR 80 dB [ViN=0.1mV e f=100Hz
Mute-off voltage Vvorr | 0.5 V' |Mute only affects CH4 (pins 15 and
Mute-on voltage VMON 2.0 v |16 output)
5 V regulator
Output voltage VReG 4.75 5.00 5.25 VvV |IL=100mA
Output load variation AVRL -50 0 10 mV |l =0~200mA
\':':r":tlrc) f‘“pp'y voltage | yy | 10 0 4 | mV | =100mA (Voo =6~11V)

Voo =47V, I =200 mA, Power
Drop voltage Voie 03 0.6 V  |transistor must meet conditions:
VSAT < 0.2 V when IC =200 mA.

Voo =4.7V, when adding 3 V,

VReg amplifier output lreG 3 20 mA

current pin 24 open
Operational amplifier

Offset voltage Vorop -5 0 5 mv

Input bias current lgop 300 nA

High-level output voltage | Vopop | 6.5 7.2 \

Low-level output voltage | Vgoop 1.8 \

Output drive current (sink)! lgink 10 40 mA |50Q, atVge
(Osgtupr‘é;”“’e current lsource| 10 | 40 mA |50, at ground
Voltage gain (open circuit)| Gyg 72 dB |V)y=-75dBV
Slew rate SR 1 Vius
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CD-ROM drivers BA6399FP

Figure 1 Application example

SPINDLE
SLED
MUTE
= BIAS
° 2.5V
3
% Ng L 2
3 ¢ é GND voc E
LJLILJLIIEII:ILII__”]W__I LJ
B BT
ERROR OUT
TRACKING TRACKING FOCUS
ERROR  OUT
e A\
Audio Integrated Circuits ROHM 481

g 7828999 001324l 385 N



BA6399FP CD-ROM drivers
Figure 2 Input and output equivalent circuits
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CD-ROM drivers BA6399FP

Operation

Driver

The error signal of the focus tracking from the servo preamplifier and the control signal from
the motor are the inputs to the IC. The input signal is normally a signal centered around 2.5 V.

The polarity is switched when the signal is greater or less than the bias voltage. The power
transistors Q1 and Q4 or Q2 and Q83 are turned ON (see Figure 3), depending on the polarity
switch. The power transistor (Q1 or Q3), whichever is ON, is driven by the full wave rectified
signal as well as the level shifted signal. It supplies current to the load. Note that when there
is no input, both output pins are at the GND level.

Figure 3 Driver equivalent circuit
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Regulator

The regulator is a typical series regulator which creates a reference voltage internally. A PNP
low saturation-type transistor must be connected to the IC.

Figure 4 Regulator equivalent circuit

Operational amplifier

This is a standard 4558 type.

Audio Integrated Circuits ROHM 483

I 73284999 0013243 158 M



BA6399FP CD-ROM drivers

Precautions for use

A thermal shut down circuit is built into the BA6399FP. When the temperature of the chip
reaches 175°C (typically), the output current is muted. The thermal shutdown switch
resets when the temperature falls below 150°C.

If the mute pin (pin 19) voltage is greater than 2.0 V, channel 4 (pins 15 and 16) is muted.
Under normal operating conditions, make sure to pull pin 19 below 0.5 V.

If the bias pin (pin 10) drops below 1.4 V, the output is muted. Make sure that under normal
operating conditions, this pin is at 1.6 V or above.

The channel 4 output is muted in the event of a thermal shut down, a mute application, or
a bias pin voltage drop.

The dead zone width is determined as follows:
Dead zone width = input resistance x1 pA

When using the built-in input resistance (10 kQ), the dead zone width is typically 10 mV
(one side). Because the input resistance and the 1 pA temperature characteristics are
canceled, there are virtually no variations with temperature provided the internal
resistance is used.

However, if an external resistor is added to change the gain, the dead zone width should
be recalculated with the above formula. The temperature change is about —4000 ppm/°C
and the gain changes by approximately of 4000 ppm/°C.

Make sure to connect a 0.1 puF capacitor to the dc¢ supplied power main input to filter out
voltage ripples.

Because the gain is high, if a long wire is connected to the pin that adjusts the gain, the
output may oscillate due to free capacitance. Consequently, keep these wires as short as
possible in your design.

Heat dissipation fins are attached to the GND on the inside of the package. Make sure to
connect these to the external GND.

The capacitor connected between the regulator output (pin 24) and the GND also serves
to stop oscillation of the IC circuit. Consequently, make sure to use one with good
temperature characteristics.

484

ROMHM Audio Integrated Circuits

B 7428999 0013244 094 HE



CD-ROM drivers BA6399FP

Electrical characteristic curves

3 [ Mounted on 50 x 50 X 1 mm ! ooV
paper phenol PCB 3 Vo= 8y
f i
:>: o ;_._«VccT—-SV
2 ° 4 Vec =5V
= Voo=4Y__|
.. 2
&
) N =
z, \ g
N §
£
2
o
0
) 2% 50 75 100 125 150
AMBIENT TEMPERATURE ; Ta (°C) INPUT VOLTAGE : Vin (V)
Figure 5 Figure 6
M
g Re=150 0.4
Re=120
- B h-=20 - 0.3
z ED
o 4 o 0.2
> >
g - 0.1
w w
g SF =X = = T4 3 4 2 -so[-af-20{-10 19 20 30 49 54
- -
=) -
2 7 ] A
= =
£ po, E -
2 R=i50 4 3 =03
3 Bk 3
r =04
INPUT VOLTAGE : Vix (V) INPUT VOLTAGE : Vin (V)
Figure 7 Figure 8
10 12
Vec= |2V
9 —
8 I
g 5
~ [ Y 10
[ —
.. g
8 5 > 9
Z <
= g "
% 5V z
w3 3 — Bliag =Y
2 2 B I S S BIAS=2.5V
(o]
=
o L2 0
7 8 9 10 I 12 13 14 15 0 2 4 6 8 1012
LORD RESISTANCE : Ru (f2)
SUPPLY VOLTAGE : Ve (V)
Figure 9 Figure 10
Audio Integrated Circuits RGHM 485

B 7828999 0013245 T20 WA



BA6399FP CD-ROM drivers
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