Regulator ICs

Dual output voltage regulator
with power saving
BA41W12ST

The BA41W12ST is a general-purpose power supply with two outputs : 8V, 1A and 5V, 500mA. The IC is available in
a compact TO220FP-5 package. The outputs can be turned off during the power saving state with a built-in switch.
Also builtin the IC are an overcurrent protection circuit, an overvoltage protection circuit, and a thermal shutdown
circuit.

@®Applications ‘
Car audio systems, VCRs, fax machines, air conditioners, and other household and industrial equipment

@Features )
1) Dropout voltage is 0.5V or less. 3) Available in a compact TO220FP-5 package (pins
2) Built-in protection circuits against overcurrent, are bendablg).
overvoltage, and overheat. 4) Zero power saving current. (Typ.)
@®Block diagram
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Regulator ICs

BA41W12ST

@Absolute maximum ratings (Ta=25C)

Parameter Symbol Limits Unit
Power supply voltage A a5 v
Power dissipation Pd 2000 mw
Operating temperature Topr —40~-+85 T
Storage temperature Tstg —55~-+150 C
Peak applied voltage Vee Peak 50*2 v
#*1 Reduce power by 16 mW for each degras above 25°C.
%2 Less than 200 msec (tr & 1 msec).
@®Recommended operating conditions (Ta=25C)
Parameter Symbol Min. Typ. Max. Unit
Power supply voltage Vee 2.0 13 25 A
®Pin description
Pin No. Pin name Function
1 OuT1 Output 1 (B V, 1 A)
2 Veo Power supply pin
3 GND Ground pin
4 ouT2 Output 2 (5 V, 500 mA)
5 CTL ON/OFF switch
@Input/output circuits
CTL (5pin) OuUT1, 2
Vee (2pin)
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. Regulator ICs

@Electrical characteristics (unless otherwise noted, Ta=25C and Vec=13.0V)

BA41W12ST

Parameter Symbol; Min. [ Typ. | Max. | Unit Conditions Measurement circuit

Power save circuit current Ist - o 10 #A | OFF mode Fig.4
Bias current Ib - 3.0 5.0 mA | ON mode Fig.4

[8V output section]
Output voltage 1 Vo1 7.6 8.0 8.4 lo1=500mA, Fig.1
Drop out voltage 1 AVol - 0.3 0.5 lo1=500mA Vec=0.95Vo Fig.2
Output current capacity 1 lo1 1.0 - - A Fig.1
Ripple rejection 1 RR1 | — | 85 | ~ | aB 2:1:?3?;:1“: F=120Hz Fig.2
Line regulation 1 Regll| — 50 100 mV | Vec=0-25V, lo=500mA Fig.1
Load regulation 1 Regl1| — 100 150 mV | lo=5mA—1A Fig.1
QOutput short-circuit current 1 los1 — 150 - mA | Vee=25V Fig.5

[5V output section]
Output voltage 2 Vo2 4,75 5.0 525 v lo2=350mA Fig.1
Drop out voltage 2 AVo2 | — 0.3 05 v lo2=350mA Vec=0.95Ve Fig.3
Output current capacity 2 lo2 500 - - mA Fig.1
Ripple rejection 2 R.R2 - 60 - dB g:ﬁ:?g?g:' f=120Hz Fig.2
Line regulation 2 Reg.l2 | — 50 100 my | Vee=6—25V, lo=350mA Fig.1
Load regulation 2 ! Regl2| - 50 100 mY | lo=5mA—+500mA Fig.1
Qutput short-circuit current 2 los2 - 100 - mA | Vec=25V Fig.5

[Switch section]
ON mode voltage Vth1 20 - - \' Output ACTIVE mode Fig.6
OFF mode voltage Vth2 - - 08 v Output OFF mode Fig.6
Input current when HIGH lin - 150 - #A | Vih=bY Fig.7

Note: All the characterlstic valuss are measured with a 0.3 3 i I capacitor connected to the input pin and a 22 ¢ F capacitor connected to the oulput pin, )

Measuremants are made by using a pulss {tw & 10ms, duly cycle S 5%) in all cases but noise valtage and tha rippla rejection ratio.
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Regulator ICs BA41W12ST
@Measurement circuit
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Vec=13V, lo=500mA when measuring output voltage 1

Vee=13V, lo=350mA when measuring output voltage 2

Voo = 9—+25 V, lo = 500 mA " when measuring line regulation 1

Vee = 6—26 V, lo = 350 mA when measuring line regulation 2

Vee=13V, lo=5mA—1A when measuring load regulation 1

Vee =13V,  lo=5mA—500 mA when measuring load regulation 2

Vec =13V when measuring output current capacity 1

Vec =13V when measuring output current capacity 2

Fig.1 Circuit for measuring output voltage, line regulation, load regulation, and output current capacity
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Veo =13V, lo = 500 mA whan measuring the ripple rejection 1
Vee = 13V, lo = 350 mA when measuring the ripple rejection 2
Fig.2 Circuit for measuring ripple rejection
naHm 109

Regulator ICs

Dual-Output voltage Regulaters With Power Saving Function

General-Purpose Series Regulators




Regulator ICs BA41W12ST
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Fig.5 Circuit for measuring output short-circuit current
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Reguiator ICs BA41W12ST
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Fig.6 Circult for measuring mode switching voltage
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Fig.7 Circuit for measuring input current when HIGH
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Regulator ICs

BA41W12ST

@ Application circuit
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Regulator ICs
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@Operation notes

1.

Operating power supply

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

Power dissipation (Pd) '

~ Refer to the power dissipation characteristics in

Fig. 10. If power dissipation exceeds the allowable:

limit, the functionality of the IC wil! be degraded
{such as reduction of current capacity by increased
chip temperature). Make sure to use the IC within
the allowable range of power dissipation wnth a suf-
ficient margin.

Preventing oscillation at each output and bypass
capacitor

To stop output oscillation, make sure to connect a
capacitor between GND and each output pin (ca-
pacitance of at least 10 « F over the whole operat-
ing temperature is recommendad). Oscillation can
occur if capacitance is susceptible to temperature.
We recommend using a tantalum elecirolytic ca-
pacitor with minimal changes in capacitance, Also,
output can be further stabilized by connecting a
bypass capacitor of about 0.33 x4 F between Vec
and GND.

Overcurrent protection circuit

An overcurrent protection circult is installed in sach
output system, based on the respective cutput cur-
rent. This prevents IC destruction due to overcur-
rent, by limiting the current with a curve shape of
"7" in the voltage-current graph. The IC Is de-
signed with margins so that current flow will be re-

_stricted and latching will.be prevpnted even |f a

large current suddenly flows through a Iarge ca-
pacitor. Note that these protection circuits are only
good for preventing damage from sudden acci-
dents. Make sure your design does not cause the
protection circuit to operate continuously under
transitional conditions (for instance, if output is
clamped at 1Vf or higher, short mode circuit oper-
ates at 1Vf or lower). Note that the capacitance is
negatively correlated with temperature.

5.

7.

‘BA4TWI2ST

Thermal protection circuit

A built-in thermal prdtection circuit prevents ther-
mal damage to the IC. All outputs are turned off
when the circuit operates, and revert to the original
state whaen the temperature drops to a certain lev-
el. |

We recommend installing a bypass line in your ap-
plication if there is a mode where potential differ-
ance between each output and input (Vo) or GND
is reversed from the normal state. A revered mode
may cause damage to the IC. |

Although the quality of this IC is rigorously con-
trolled, the IC may be destroyed when the supply
voltage or the operating temperature exceeds their
absolute maximum ratings. Because short mode or
open mode cannot be specified when the IC is de-
stroyed, be sure to take physical safety measures,
such as fusing, if any of the absolute maximum rat-
ings might be exceeded.
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Regulator ICs

BA41W12ST

@E|ectrical characteristic curves
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@External dimensions (Units: mm)
100583 45429
p Fo.3
Bl 17%<e1|  saedos m 26122
2 11
l__(_}/ -
i““o o {$ I
2 Bl A
- g .g
dle |
. o
E fl
I

2,85

TO220FP - 5

28

24

20

N

1} With Infinita heal sink
2) With Al heat sink
(00X 100 X2 mm®)  —
3) With Al heal sink
(50 X 50 X 2 mm%}

4) Without heat sink .
\ ) Nate: When using Al hast sink,

& tightaning torque of

6 (kg - cm) and elicone
L grease |8 applled

POWER DISSIPATION : Pd {mW)
I

o L@
4 ‘-"""--E;)
e .

"] 25 50 75 100 126 150

AMBIENT TEMPERATURE : Ta ('C)

Fig.10 Power derating characteristics
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Notes

The contants described in this catalogue are correct as of March 1997,

No unauthorized transmission or reproduction of this book, either in whole or in part, 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 hear no responsibility whatsoever.

Application circuit diagrams and circuit constants contained in this data book are shown
as examples of standard use and operation. When designing for mass production, please
pay careful 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 properfy 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 extremaly high level of reliability and the
malfunction of which would directly endanger human 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 t0 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 he sure 1o consult with our sales representatives to ascertain whether any prod-
uct is classified as a strategic material.




