Regulator ICs ‘

System power supply for car stereos
BA3918

The BA3918 is a one-chip power supply IC for use in car audio systems. Cne 5.6V output for a microcontroller, three
8.7V outputs, and two outputs interlocked by BACKUP and ACC systems are built in.

. @Applications
Car audio systems

®Foatures

1) All outputs except AMP and ANT use a PNP tran- 4) Compact 12-pin POWER package allows large
sistor with a low saturation voltage. power dissipation.

2) Output current limit circuit prevents damage to the 5} Thermal protection circuit prevents heat damage to
IC due to short-circuiting. the IC.

3) Overvoltage protection circuit provides protection
against surges from the Acc or BACKUP input.

@®Block diagram
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Regulator ICs BA3918
. . .______________________________________________________________________________________|
@Absolute maximum ratings (Ta=25C)
Parameter Symbol Limits Unit
Power supply voltage Vee 24 \
Power dissipation Pd 3000 mw
Operating temperature Topr ‘ —30~85 T
Starage temperature Tstg —55~150 c
Peak.supply voltage Vee PEAK 501 A

*1 Tr & 1 msec, appiied time is within 200 msec.

®Recommended operating conditions (T: a=25°C)I

Parameter Symbol Min. Typ. Max, Unit
Recommended power Voo 10 13.2 18 v
supply voltage

" Operable voltage * Vee 6.3 13.2 24 v

% Not intanded to ensure alectrical characteristics (in particular, during a voltage drop).

@Pin description
Pin No. Pin name Funetion
1 N. C. Not used
2 MODE2 SW | AM and ANT outputs are turned ON when this pin is 5 V
3 MODE1 SW | AM and FM outputs are switched when this pin is 5 V
4 STAND BY Only Voo is output during the 0 V standby state; COM and AM

outputs are turned ON when this pinis 5 V

5.6 V power supply with a maximum output current of 100 mA for a
5 Voo output microcontroller; output is always available if BACKUP power
supply is connected

Power supply to activate a remote amplifier; a voltage of about 1V

3] AMP output (typical) lower than the Ve voltage is provided with a maximum
. output current of 500 mA
7 Veo Connected to car BACKUP and ACC power supplies
Power supply to drive an antenna; a voltage of about 1 V (typical)
8 ANT output | lower than the Vec voltage is provided with a maximum output

current of 500 mA

8.7 V power supply with a maximum output current of 150 ma4;
this can be used as a system common power supply

8 COM output (such as tone, volume, and balance control) or a power supply
for cassette player equalizers and electronic tuning variable capacitors

10 AM output 8.7 V power supply with a maximum output current of 150 mA for AM
recelvar

11 FM output 8.7 V power supply with a maximum output current of 250 mA for FM
receiver

i2 GND Connected to the IC substrate.
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Regulator ICs

@Input/output circuits
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BA3918

h
@Electical characteristics (unless otherwise noted, Ta=25C and Vee=13.2V) ﬁ
Paramster Symbol Min, Typ. Max. Unit Conditions qg;
Standby circuit current Ist - 0.55 0.80 mA | STANDBY pin=0V o
Output voltage (Voo ) 1 Vol | 5.30 5.60 5.90 v lo1=80mA
Voltage variation AVoll - 5 15 myY | Veo=10~16V lop1=80mA
Load variation AVo12 - 60 170 my lo1=0~80mA
Minimum [0 voltage differential AVo13 - 0.3 0.7 v lo1=80mA
Output current capacity lo1 100 200 - mA | Vol&5.3V
Ripple rejection ratio R.A1 50 60 - dB f=100Hz VRR=—10dBV
Output voltage (COM) 2 Vo2 8.25 8.70 9.15 \' lo2=120mA
Voltage variation Avo21 - 10 30 m¥ Voe=10~16V l02=120mA
" Load variation AVo22 - 90 210 mv | lo2=0~120mA
Minimum O voltage difterential AVo23 - 0.4 0.7 v lo2=120mA
QOutput current capacity o2 150 300 - mA Vo2exB.25V
Ripple rejection ratio R.R2 50 60 - dB f=100Hz = VRR=—10dBV
IO voltage differantial (AMP) 3 AVo31 - 1 1.5 v 63=400mA
Load variation AVo32 - 350 600 my lo3=0~-400mA
Cutput current capacity o3 500 | 900 - mA Vo3z11.7V
IO voltage differential (ANT) 4 AVodi - 1 1.5 v lo4=400mA
Load variation AVod2 — 350 600 my lo4=0~400mA
Qutput current capaciy lod 500 900 - mA VodZ11.7V
Output voltage (AM) 5 Vos 8.25 870 | 8.15 v lo5=120mA
Voltage variation AVo51 - 10 30 mY | Vee=10~16V lo5=120mA .§
Load variation AVo52 - 90 210 mV | 105=0~-120mA §
Minimum VO voltage differential AVob3, - 04 0.7 V- lo5=7120mA é
Output current capacity o5 150 300 - mA | Vo5=8.25V ﬁ
Ripple rejection ratio R.R5 50 60 - dB f=100Hz VRR=-—10dBV «
Output voltage {FM) 6 Vo6 8.25 8.70 9.15 A lo6=200mA l
Voltage variation AVo6i1 - 20 60 ' my Vee=10~16V 06=200mA >
Load varlation AVoB2 - 90 210 my |06=0~200mA §
Minimum I/O voltage ditferential AVoB3 - 0.4 0.7 A loB=200mA g
Output current capacity lo6 250 500 - mA | VoBz8.25V ﬂé
Ripple rejection ratio R.R5 45 55 - dB f=100Hz VRR=—10dBV ﬁ
w

241




Regulator ICs

BA3918

Parameter Symbol Min. Typ. Max. Unit Conditions
Input (STAND BY)
Standby level Vthl -1 - - 1.1 v
Active level Vthl -2 1.7 - — \'4
- Input current when HIGH lin1 100 175 250 HA Vih1=5V
Input {MODE 2 SW)
Standby level Vth2 - 1 - - 18 v
Active level Vth2 - 2 2.4 - -
input current when HIGH lin2 13 25 37 KA Vth2a=5V
Input {MODE 1 SW)
Voltage when AM ON Viha - 1 - - 1.1 v
Voltage when FM ON Vih3 -2 27 - - \
Input current when HIGH lin3 13 25 a7 HA Vth3=5Y
@ Not designed for radiation resistance.
© Set output current to less than the minimum value of output current capacity.
@input/output timing chart, . o _l
Voo Output _I
STAND BY ‘ 3
COM Cutput H
e m— i
AMP Qutput __ :
MODE SW2 .
i : 4 '_‘_: I
MODE SWi1 : '
FM Output
AM Output
ANT Output .

Fig.1

242



Regulator ICs BA3918
m
@®Power dissipation
Except under transitional conditions, the power dissipation of this IC is 3W per unitat 25°C.
See Fig. 4 for power dissipation characteristics, including some cases where heat sinks are used.

Voo
.|..
. Vet
r— Each load
7T
Fig.2
A = maximum voltage for Vcc
I = maximum output current for Voo
l2 = maximum output current for COM
la = maximum output current for AMP
ls = maximum output current for ANT
ls = maximum output current for AM
ls = maximum output current for FM
* Power consumed by Voo 5.6V Pir=(A—-56V) X+ (h/20 + 1/10) X A
+ Power consumed by COM 8.7V Pz= (A —8.7V) X Iz + {l2/30 + 1:/10) X A
* Power consumed hy AMP Ps = 1V X I3 + (22mA) X A
- Power consumed by ANT Ps = 1V X ls + (22mA) X A
* Power consumed by AM 8.7V Ps= (A —-B7V) X Is + {Is5/30 + Is/10) X A
+ Power consumed by FM 8.7V Ps = (A —8.7V) X ls + {I2/50 + Is/10) X A

* Power consumed internally by each circuit P7 = Voc X circuit current (about SmA)

Pumex. = P1 + P2 + Pa + P« + (Ps or Ps, whichever is greater) + P7
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@Application example
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BA3918

e

@COperation hotes

1.

Example of application

The application circuit of Fig. 3 is recommended
for use. Make sure to confirm the adequacy of
parts characteristics. When using the circuit with
changes to external circuit constants, make sure to
leave sufficient margins in consideration of fluctua-
tions in the IC and external components including
static and transitional characteristics, Note that
ROHM has not carried out extensive survey regard-
ing the patent right of this application.

Operating power supply

When operating within the proper ranges of power
supply voltage and ambient temperature, most cir-
cult functions are guaranteed. Although the rated
values of electrical characteristics cannot be abso-
lutely guaranteed, characteristic values do not
change drastically within the proper ranges.

Power dissipation (Pd)

Refer to the power dissipation characteristics
(Fig. 4} and the rough estimation of IC power dis-
sipation given on a separate page. Make sure your
design allows a maximum power within the operat-
ing temperature range.

Overvoltage protection circuit

The overveltage protection circuit turns OFF all
cutputs when the potential difference between Vec
{pin 7) and GND ({pin 12) is more than about 26V at
normal temperature. Make sure to use the IC within
this voltage limit.

Preventing oscillation at each output

To stop output oscillation, make sure to connect a
capagcitor having a capacitance of 10 uF or greater
between GND and each of the Voo {pin 5), COM
(pin 8), AM (pin 10}, and FM {pin 11) output pins.
We recommend using a tantalum electrolytic ca-
pacitor whose capacitance is unsusceptible to
temperature,

Overcurrent protection circuit _

An overcurrent protection circuit is installed on the
Voo {pin 5}, AMP (pin 6), ANT (pin 8}, COM {pin 9),
AM (pin 10}, and FM (pin 11) outputs, based on the
respective output current. This prevents IC de-
struction due to overcurrent, by limiting the current
with a curve shape of “7" in the voltage-current
graph. The IC is designed with margins so that cur-
rent flow will be restricted and latching will be pre-

10.

vented even if a large current suddenly flows
through a large capacitor. The circuit should be
carefully set because output current is further re-
stricted when output voltage is less than 1Vr (con-
sidered as short mode).
Thermal! protection circuit
A built-in thermal protection circuit prevents ther-
mal damage to the IC. All outputs except Voo are
switched OFF when the circuit operates, and re-
vert to the original state when temperature drops
to a certain level.
Grounding
Each ground trace in the application circuit of
Fig. 3 must be adequately short from GND
(pin 12). Make sure to arrange the ground traces
in a pattern that prevents mutual interference.
Although the quality of this IG is rigorousty con-
trolled, the IC may be destroyed when the supply
voltage or the operating temperature exceeds
their absclute maximum ratings. Because short
mode or open mode cannot be specified when
the IC is destroyed, be sure to take physical safe-
ty measures, such as fusing, if any of the abso-
lute maximum ratings might be exceeded.
We recommend installing a bypass line in your
application if there is a mode where potential dif-
ference between each output and input (Vee) or
GND is reversed from the normal state.

@Heat reduction characteristics
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@Electrical characteristic curves
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@External dimensions (Units: mm)
258402 47%0.2
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