Optical disc ICs

4-channel H-bridge type BTL driver for
CD players
BA5950FP

The BA5950FP is a 4-channel H-bridge BTL power driver for CD players. Input is PWM, and gain and the filter
constant can be changed with an attached resistor and capacitor.

@Applications

CD players, CD-ROM drives and other optical disc devices

@Features

1) 4-channel BTL driver on a HSOP 28-pin power 3)
package, allowing for application miniaturization.

Filter constants can be changed with an attached
resistor and capacitor.

2) Direct PWM input. 4) Internal thermal shutdown circuit with hysteresis
capabilities.
5) Internal mute circuit.
@Absolute maximum ratings (Ta=25C)
Parameter Symbol Limits Unit
Power supply voitage Vce 18 \
Power dissipation Pd 1800* mw
Operating temperature Topr —35~85 c
Storage temperature Tstg —55~150 T
* When mounted to a 70 X 70 X 1.6 mm glass epoxy board
Reduced by 14.4 mW for each increase in Ta of 1°C over 25TC.
@Recommended operating conditions (Ta=257C)
Parameter Symbol Min. Typ. Max. Unit
Power supply voltage Vce 4.5 - 135 \
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@Pin descriptions
Pin No. Pin name Function
1 GND Ground
2 GVADJ1 Channel 1 gain adjustment
3 FiNA1 Channel 1 forward input
4 RIN1 Channel 1 reverse input
5 GVADJ2 Channel 2 gain adjustment
6 FIN2 Channel 2 forward input
7 RIN2 Channel 2 reverse input
8 GND Substrate ground
9 Vce Vee
10 VREF OUT Reference voltage output
11 ouT2— Channel 2 negative output
12 ouT2+ Channel 2 positive output
13 ouT1— Channel 1 negative output
14 ouT1+ Channel 1 positive output
15 OouUT4+ Channel 4 positive output
16 ouT4— Channel 4 negative output
17 ouT3+ Channel 3 positive output
18 OouT3— Channel 3 negative output
19 MUTE Mute
20 Vee Vee
21 GND Substrate ground
22 RIN3 Channel 3 reverse input
23 FIN3 Channel 3 forward input
24 GVADJ3 Input for channel 3 gain adjustment
25 RIN4 Channel 4 reverse input
26 FIN4 Channel 4 forward input
27 GVADJ4 Input for channel 4 gain adjustment
28 VCONST Output of constant voltage used to determine gain
M 74284999 0018069 159 mA
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@input/output circuits
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CD/CD-ROM Drivers (4 channels)
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@Electrical characteristics (Unless otherwise noted, Ta=257C, Vec=8V, R.=8Q) '

Parameter Symbol Min. Typ. Max. Unit Conditions Measurement Circuit
Quiescent current la - 14.0 18.0 mA No load Fig.1
Bias voltage Veias 3.70 4.00 4.30 Vv Fig.1
Bias voltage variation AVaias —30 - 30 mvV 1 mA, source, sink Fig.1
o”:j’(‘pi? constantvoltage | yoovr | 140 | 125 | 140 | V| 30kQ TGND Fig.1
Mute On voltage Vmon 20 - - \ Fig.1
Mute Off voltage Vwmorr - - 05 v Fig.1
{Interface)

Input voltage high level ViH 2.0 - - vV Fig.1
Input voltage low level Vi - - 0.5 \ Fig.1
Input current high level I 220 | 300 | 420 | uA | Va=5V ' Fig.1
Input current low level I 0 - —10 #A | V=0V . Fig.1
Current pulse delay time 1 Atr - - 1 us At startup ) Fig.2
Current pulse delay time 2 Aff - - 1 KS At shutdown Fig.2
?i‘r’;;egi‘ﬁ‘;‘r’frﬁigf'ay At | —200| — | 200 | ns Fig.2
{Driver)
Output offset voltage Voo —30 - 30 mv Fig.1
_ Maximum output amplitude (1))  Vomo1 5.2 5.6 - \ Vec=8V Fig.1
Maximum output amplitude (2)|  Vomoz 3.0 33 - \" Vec=5V Fig.1
Voltage gain GVD 7.0 9.5 1.5 dB Vin=20.5V Fig.1
Ripple rejection RR - 70 - dB Vin=100mVrms, 100Hz Fig.1

©Not designed for radiation resistance.
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@Measurement circuit
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@ Measurement circuit

‘ Switch
Parameter

Input

RIP1 | RIP2} RL

DRIN IMUTE| VDRIN [VFWD|VREV

Note

Quiescent current
Bias pin voltage

Bias voltage variation OFF 0.8V — ov ov
- OFF | ON OFF

Pin 28 constant voltage output —

Mute-on voltage ON 20V — 5V | oV

Mute-off voltage 0.5V — 5V | oV

{Interface)

Input voltage F, high level — — 2V | oV

Input voltage R, high level - - v | 2av

Input voltage F, low level — — 105V OV

Input voltage R., low level oFf | oN | oFf | oFF = — ov | 0.5V

Input current, high level - - 5V 5V

Input current, low level — — ov ov

Current pulse delay 1 —

Measure the delay in the monitors observed

Current pulse delay 2 —

waveform relative to the input waveform

Current pulse delay differential | — — — — —

{Driver)

Output offset voltage OFF — - -

Maximum output amplitude 1 OFF | ON 7V, 1V — —

Maximum output amplitude 2 ON | ON |05V |4V, 1V| — -

Voitage gain *1 — — | (pin 10 voltage 0.5 V) *!
Ripple rejection ON | OFF | | OFF - | =1 -

Optical Disc ICs

@Circuit operation
* Overview
Fig. 6 shows the inputs from the digital servo IC. SW1
turns on when the forward input signal is received
(HIGH level, above 2.0V). SW2 turns on when the re-
verse input signal is received (Fig. 3). When this hap-
pens, the constant current enters resistor Rt and the
capacitor, generating an integral waveform based on
the duty of the input waveform. This is increased by a
factor of 3 by the driver and output (Fig. 5).
When forward or reverse input remains at the HIGH
level, the DC voltage generated at point Ais :

IXR1 [V] (reverse : —1XR1 [V])
This is the voitage generated relative Vaer. The width
setting is such that the following driver buffer output is
generated :

3IR: [V] (reverse : —3IR: [V]) D
The time constant is :

R1 (C+30p)
This can be changed with an attached capacitor.

Dead zone width is set by input duty ratio according to
the following equation
10.0 [kQ]X1.0 [ £ A)
IXR1

X100 [%] (one side) @

* Settings
The constant current is determined by the resistor (Ro)
connected between pin 28 and pin 1 (GND).
I=1.25/Ro [A]
Consequently, equations D and @ are as follows.

3><1.25><% vl a
0
10.0 [kQ]x1.0 [ #A] Ro
—2 %100 [% 2y
1.25 R %] @

The ratio of Roand R: determine everything. Ro must
stay between 10k Q and 40k Q, R below 100k Q.
Example : When Ro=30k Q, Ri=40k Q, input HIGH
level=5V

(I—5V (0dB relative to input)

(2—0.8% (input equivalent=30mV)

B 7428999 0018074 51- M
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@ Application example
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@Operation notes

1. The BA5950FP has an internal thermal shutdown 3. All four driver output channeis are muted during
circuit with hysteresis. Output current is muted thermal shutdown, muting and a drop in bias pin
wheri the chip temperature exceeds 175°C (typical- voltage. No other components are muted.
ly) and restored when the chip temperature falls to 4. Connect a stabilizing capacitor (roughly 1 »F) to
150°C (typically). the internal reference voltage output pin (10 pin}.

2. Output current can be muted by raising the mute 5. Connect the IC to a 0.1 x F bypass capacitor to the
pin (19 pin) voltage above 2.0V. The mute pin must power supply, at the base of the IC.
be kept below 0.5V during normal operation. 6. Connect the radiating fin to an external ground.
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@External dimensions (Units: mm)

Optical Disc ICs
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