Regulator ICs

regulator
BAOOT/FP Series

Low saturation voltage type 3-terminal

The BAOOFP Series are fixed output low drop-out type, 3-pin voltage regulators with positive output. These regula-
tors are used to provide a stabilized output voltage from a fluctuating DC input voltage.

There are 10 fixed output voltages, as follows : 3V, 3.3V, 5V, 6V*, 7V, 8V, 9V, 10V, 12V and 15V*. The maximum .
current capacity is 1A for each of the above voltages. (ltems marked with an asterisk are under development.)

@Applications
Constant voltage power supply

@Foatures

1} .Built-in overvoltage protection circuit, overcurrent
protection circuit and thermal shutdown circuit.

2) TO220FP and TO252-3 packages are available to
cover a wide range of applications.

3) Compatible with the BA178Q O series.
4) Richly diverse lineup.
5) Low dropout voltage differential.

@Product codes
Output Voltage (V) Product No. Cutput Voltage (V) Product No.
3.0 BAO3T/FP 8.0 BAOSBT / FP
as BAQ33T /FP 9.0 BADOT / FP
5.0 BAOST / FP 10.0 BA10T / FP
6.0 BAOBT */FP* 12.0 BA12T /FP
7.0 BAOTT /FP 15.0 BA15T*/FP*

% ; Under development.

@®Block diagram
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Regulator ICs

BAOOT/FP Series
m

@Absolute maximum ratings (Ta=25C)

General-Purpbse Series Regulators - Low Saturation Voltage Type 3-Terminal Regulators

Parameter Symbol Unit
Power supply voltage Voo A4
: TO220FP
Powar Pd mwW
dissipation TO252-3
Operating temperature Topr —40~85 c
Storage temperature Tstg —55~150 c
Applied surge voltage - " Vsurge v
*1 Reduce 16 mW for each 1°C when using the product at Ta=25°C or higher. (TO 220FP)
%2 Reduce 8 mW for each 1°C when using the product at Ta=25°C or higher, (TQ 252 - 3)
*3 Voltage application time : 200 msec. or less
@®Recommended operating conditions
BAQ3T/FP BAOST/FP

Parameter Symbol | Min. | Typ. | Max. | Unit Parameter Symbol | Min, | Typ. | Max. | Unit
Input voltage Vin 4 | — |25 v Input voltage Vin 9 | — | 25| V¥
QOutput current lo — — 1 A Output current - lo — - 1. A

BAO33T/FP BACST/FP

Parameter Symbol| Min. | Typ. | Max. | Unit Parameter Symbol | Min. | Typ. | Max. | Unit
Input voltage Vin | 43 | — | 25 V " Input voltage Vin | 10| — | 25 v
Output current lo — - 1 A Output current lo - - 1 A

BAOST/FP BA10OT/FP

Parameter Symbol | Min. | Typ. | Max. | Unit Parameter Symbol | Min. | Typ. [ Max. | Unit
Input voltage Vin 6 ~ | 25 v Input voltage Vin 11 - | 25 v
Output current lo — | = 1 A Output current lo - =1 1 A

BAOBT/FP (under development) BA12T/FP

Pararneter Symbol [ Min. | Typ. | Max. | Unit Parameter Symbol| Min. | Typ. | Max. | Unit
Input voltage Vin 7 | — | 25 v Input voltage vin 118 | — | 27 v
Cutput current lo - - 1 A Output current lo - - 1 A

BAO7T/FP BA15T/FP (under development)

Parameter - | Symbol| Min. | Typ. [ Max. | Unit Parameter Symbol | Min. | Typ. | Max, | Unit
Input voltage Vin 8 — | 25 v Input voltage Vin 16 - | 25 v
Output current lo - - 1 A Cutput current lo - - 1 A
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Regulator ICs

@Electrical characteristics

BAO3T/FP (unless otherwise noted, Ta=25TC, Vee=8V, lo=500mA)

BAQOT/FP Series

e

Parameter Symbo! | Min, Typ. Max. Unit Conditions Me%s#ﬂ?ant
Output voltage Vo1 2.85 3.0 3.15 v Fig.1
Line regulation Reg.! - 20 100 my [ Veo=4—25V Fig.1
Ripple rejection R.R. 45 56 - dB | ein=1¥rms, f=120Hz, lo=100mA Fig.2
Load regulation Reg.L - 50 150 mv | lo=5mA—1A Fig.1
Temperature coefficiant of output voltage Tevo - +0.02 - %1C | lo=35mA, Tj=0—125T Fig.1
Dropout voltage Vd - 0.3 0.5 v Vee=2.85V Fig.3
Bias current b - 2.5 5.0 mA [ lo=0mA Fig.4
Peak output current lo-p 1.0 15 - A | Tj=25TC Fig.1
Short-circuit output current los - 04 - A Veo=25V Fig.5
BAO033T/FP {unless otherwise noted, Ta=25C, Vec=8V, lo=500mA)
Parameter ‘Symbol | Min. | Typ. | Mex | Unit Conditions Meacsi‘:;‘;'e“‘
Qutput voltage Vol 315 33 345 v Fig.1
Line reguiation Reg.| - 20 100 my | Vec=4.3—25V Fig.1
Hipple rejection R.R. 45 55 - dB | ein=1Vims, f=120Hz, lo=100mA Fig.2
Load regulation Reg.L - 50 150 mV | lo=5mA—+1A Fig.1
Temperature coefficlent of output voltage Tevo - t0.02 - %/C | lo=5mA, Tj=0—+125¢C Fig.1
Dropout voltage vd - 0.3 0.5 Y Vee=3.15V Fig.3
Bias current b - 25 5.0 mA [ fo=0mA Fig.4
Peak output current lo-p 1.0 1.5 - A | Tj=25TC Fig.1
Short-circuit output current los - 0.4 - A | Vec=25V Fig.5
BADST/FP {unless otherwise noted, Ta=25C, Vcc=10V, lo=500mA)
Paramater Symbol | Win. | Typ. | Max. | Unit Conditions Mea(;;yren_';\ent
ircui
Output voltage Vol | 475 | 50 | 525 | V Figl
Line regulation Reg.| - 20 100 my 1 Vec=6—25V Fig.1
Ripple rejection R.R. 45 55 - dB | ein=1Vmns, f=120Hz, lo=100mA Fig.2
Load ragulation Reg.L - 50 150 my 1 lo=5mA=14 Fig.1
Temperature cosflicient of autput voltage |  Tovo — [ 002, ~ | %/T !lo=5mA, Tj=0—+125TC Fig.1
Dropout voltage Vd - 0.3 0.5 V | Vee=4.75V Fig.3
Bias current b - 25 50 mA | lo=0mA Fig.4
Paak output current . lop 1.0 15 - A Tj=25C Fig.1
Short-circuit output current los — 0.4 - A | Veo=25V Fig.5
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Regulator ICs

BAOQOT/FP Series

e L -~~~ 5
T
BAOET /FP {unless otherwise noted, Ta=25C, Vee=11V, lo=500mA) (under development) g ‘
=
Parameter Symbol | Min, Typ. | Max, Unit Conditions Me‘gﬂ;ﬁ?m E’
Output voltage Vo1 57 6.0 63 v Fig.1
Line regulation Reg.| - 20 100 mvV | Vec=7—+25V Fig.1
Ripple rejection R.A. 45 55 - dB | ein=1Vrms, {=120Hz, lo=100mA Fig.2
Load regulation Reg.L - 50 150 my [ lo=5mA—1A : Fig.1
Temperature coefficient of output voltage Tevo - +002| - %/C | lo=5mA, Tj=0—125C Fig.1
Dropout voliage vd - 03 | 05 v Fig.
Bias current b - | 25 | 50 | maA Figd = B
Paak output current lo-p 1.0 1.5 - A Fig.1 %
Short-clrcuit output current los - 0.4 - A Fig.5 %
fu:]
: £
BAO7T/FP (unless otherwise noted, Ta=25TC, Vcc=12V, lo=500mA} E;
Parameter Symbol | Min. Typ. Max. Unit Conditions Mefg;:;ﬂ Eé
Qutput voltage Vol 6.65 7.0 7.35 v .~ Fig1 g
Line regulation Reg.l - 20 100 mV | Voo=08-+25V Fig.1 ;‘E
Ripple rejection R.R. 45 55 — dB [ ein=1Vrms, f=120Hz, lo=100mA Fig.2 5
Load regulation Reg.L - 50 150 mV | lo=5mA—1A Fig.1 E
Temperature coefficient of output voltage Tevo - +o002 | -— %/C [lo=5mA, Tj=0—+125C Fig.1 E
Dropout voltage vd - 0.3 0.5 v Vec=6.65V Fig.3 §
Bias current Ib - 25 5.0 mA Fig.4
Peak output current lo-p 1.0 1.5 - A Fig.1
Shert-circuit cutput current los - 0.4 - A Fig.5
o
BAOST/FP (unless otherwise noted, Ta=25C, Vec=13V, lo=500mA) 5
=1
Parameter Symbol Min. Typ. Max. Unit Conditions Meacsit:‘r:e?ent %,
Output voltage Vol 76 | 80 | 84 v Fig.1 £
Line regulation Reg.| - 20 | 100 | mV | Veo=0-25V Fig.1 @
Ripple rejection RR. 45 55 - dB | ein=1Vrms, f=120Hz, lo=100mA Fig.2 é
Load regulation Reg.L - 50 150 mV | lo=5mA—1A Fig.1 ﬂ_.:-’
Temperaiure cosfficient of cutput voltage Tevo - +0.02 — % 1T | lo=5mA, Tj=0—+125T Fig.1 - g
Drapout voltage vd - 03 | 05 v Fig.3 &
Bias current Ib - 2.5 5.0 mA Fig.4
Peak output current lop 1.0 1.6 - A Fig.1
Short-circuit output current los - 04 - A Fig.5
noHmM 81



Regulator ICs

@Electrical characteristics

BAOOT/FP Series

BADST/FP (unless otherwise noted, Ta=25T, Vec=14V, lo=500mA) (under development)
Parameter Symbol Min, Typ. Max. Unit Conditions Meaé:;ﬁ;'em
Output voliage Vol | 845 | 90 | 955 | V Fig.1
Line regulation Reg.| - 20 100 my | Veo=10—25V Fig.1
Hipple rejection R.R. 45 55 - dB | ein=1Vrms, {=120Hz, lo=100mA Fig.2
Load regulation Reg.L - 50 150 m¥ | lo=5mA—1A Fig.4
Temperaiure coefficient of ocutput voltage Tevo - +0.02 - %/°C | lo=5mA, Tj=0—+125¢C Fig.1
Dropout voltage Wd - 0.3 0.5 v Vec=8.45V Fig.3
Bias current b - 25 5.0 mA | lo=0mA Fig.4
Paak output current lo-p 1.0 1.5 - A | Tj=25C Fig.1
Short-circuit output current los - 0.4 - A | Vee=25V Fig.5
BA10T/FP (unless otherwise noted, Ta=257C, Vec=15V, 10=500mA)
Parameter Symbol | Min. Typ. | Max. Unit Conditions Mea(':.sit:zli'tnent
Output voltage Vo1 8.5 10 105 v Fig.t
Line regulation Reg.| - 20 100 mv | Vec=11—25V Fig.1
Ripple rejection RAR. 45 55 - dB | sin=1Vrms, {=120Hz, lo=100mA Fig.2
Load regulation Reg.L — 50 150 mV | lo=56mA—1A Fig.1
Temperature coefficient of outpul voltage Tevo - +0.02 - % /T |lo=8mA, Tj=0—+125T Fig.1
Dropout vollage vd - 0.3 05 v Voc=0.5V Fig.3
Bias current b - 25 5.0 mA | lo=0mA Fig.4
Peak output current lo-p 1.0 15 - A Tj=25T Fig.1
Short-circuit output current los - 0.4 - A Vec=25V Fig.5
BA12T/FP {unless otherwise noted, Ta=25C, Vee=17V, l0=500mA)
Parameter Symbol Min. Typ. Max. Unit Conditions Meacsll:;rlrent
Quiput voltage Vo1 11.4 12 126 v Fig.1
Line regulation Reg.| - 20 100 mv | Vee=13.5—27V Fig.1
Ripple rejection R.A. 45 55 - dB | ein=1Vrms, f=120Hz, lo=100mA Fig.2
Load ragulation Reg.L - 50 150 mV | lo=5mA—+1A Fig.1
Temperature coefficient of output voltage Tevo - +0.02 - %/C | lo=5mA, Tj=0—+125C Fig.1
Dropout voltage vd - 0.3 0.5 v Vee=11.4V Fig.3
Bias current ] - 2.5 5.0 mA | lo=0mA Fig.4
Peak output current lop 1.0 15 - A | Tj=25C Fig.1
Short-cireuit output current los - 0.4 - A Vee=27V Fig.5
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BAOOT/FP Series

Regulator ICs 8
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BA15T/FP (unless otherwise noted, Ta=25C, Vec=20V, lo=500mA) (under development) ®

) S

) ; " Meaasurement (=]

Parameter Symbol Min. Typ. Ma. Unit Conditions Circuit g
QOuiput voltage Vo1 14.25 15 15.75 v Fig.1
Line regulation Reg.| - 20 100 mv | Vee=17—30V Fig.1
Ripple rejection R.R. 45 55 - dB [ ein=1Vrms, =120Hz, lo=100mA Fig.2
Load regulation Reg.L - 50 150 my | lo=5mA—1A Fig.1
Temperature cosfficient of output voltage Tevo - tooz | -— % /T | lo=5mA, Tj=0—+125C Fig.1
Dropout voltage vd - 0.3 05 v Vee=14.25V Fig.3

Bias current Ib - | 25 | 50 | mA |lo=0mA Fig 4 g

Peak output current lo-p 1.0 15 - A | Tj=25C Fig.1 ‘::3,

Shor-circuit output current los - 0.4 - A Vee=3a0V Fig.5 é’
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Regulator ICs BAOCOT/FP Series
@Measurement circuits
Voo ouT
100 uF 22uF | gour
v ouT
W Gc 22uF Vee O'SB”F’I GND ;l lo=100mA
Vee g )I GND ”—L_ b aN=1Vrms i
1=120Hz

Fig. 1 Measurement circuit for output vollaga,

5

line regulation, load regulation,
temperature coefficient of output

voltage
{V)
&)
Vee our
0.43 uF 22 pF
Voo=0.95V0 ; GND ;In-soomA

Fig. 3 Measurement circuit for dropout voltage

0.33 1 F

Veo

Fig. 5 Measurement circuit for short-circuit

5

OuUT]|
22(uF

3

output current

Ripple rejection ratio R.R. = 20 log (%)

Fig. 2 Measurement circuit for ripple rejection ratio

Ve

033 sE

Voo

GND

out —l—o
;22;.:F

Fig. 4 Measurement circuit for bias current
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Regulator ICs

@Frecautions for use

1.

Although the circuit examples included in this
handbook are highly recommended for general
use, you should thoroughiy familiarize yourself with
the circuit characteristics as they relate to your own
conditions, If yeu intend to change the number of
external circuits, leave an ample margin, taking
into account discrepancies in both static and dy-
namic characteristics of external components and
Rohm ICs.

Please he advised that Rohm cannot provide com-
plete assurance regarding patent rights.

2. Operating power supply voltage

When operating within the normal voltage range
and within the ambient operating temperature
range, most circuit functions are guaranteed.

The rated values cannot be guaranteed for the
electrical characteristics, but there are no sudden
changes of the characteristics within these ranges.

3. Power dissipation Pd

Heat attenuation characteristics are noted on a
separate page and can be used as a guide in judg-
ing power dissipation.

Ifthese ICs are used in such a way that the allow-
able power dissipation level is exceeded, an in-
crease in the chip temperature could cause a re-
duction in the current capability or could otherwise
adversely affect the performance of the IC. Make
sure a sufficient margin is allowed so that the al-
lowable power dissipation value is not exceeded.
Preventing oscillation in output and using bypass
capacitors

Always use a capacitor (with a capacitance of 10 u
F or greater} between the output pins and the GND
to prevent oscillation.

Changes in the temperature and other factors can
cause the capacitance of the capacitor to change,
which may cause oscillation. To prevent this, we
recommend using a tantalum electrolytic capaci-
tor.

Also, we recommend adding a bypass capacitor of

about 0.33 u F between the input pin and the GND,

as close to the pin as possible. ‘

BAOOTI/FP Series

5. Overcurrent protection circuit

An overcurrent protection circuit is built into the
outputs, to prevent destruction of the IC in the even
the load is shorted.

This protection circuit limits the current in the
shape of a '7'. This circuit is designed with a high
margin, so that that current is restricted and latch-
ing is prevented, even if a high-capacitance capac-
itator causes a large amount of current to tempo-
rary flow through the IC.

‘However, these protection circuits are only good

for preventing damage from sudden accidents and
should not be used for continuous protection (for
instance.'clamping at an output of 1Vf or greater;
below 1Vf, the short mode circuit operates). Note
that the capacitor has negative temperature char-
acteristics, and the design should take this into
consideration.

. Thermal overload circuit

A built-in thermal overload circuit prevents damage
from overheating. When the thermal circult is acti-
vated, the outputs are turned OFF. When the tem-
perature drops back to a constant level, the circuit
is restored.

Internal circuits could be damaged if there are
modes in which the electric potential of the ap-
plication’s input (Vec) and GND are the opposite of
the electric potential normally used by each of the

1 outputs. Use of a diode or other such bypass path

is recommended.

. Although the manufacture of this product includes

rigorous quality assurance procedures, the prod-
uct may be damaged if absolute maximum ratings
for voltage or operating temperature are exceeded.
If damage has occurred, special modes (such as
short circuit mode or open circuit mode) cannct be
specified. If it is possible that such special modes
may be needed, please consider using a fuse or
some other mechanical safety measure.

. When used within a strong magnetic field, be

aware that the possibility of malfunction exists.
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Regulator ICs

BAOOT/FP Series

@Electrical characteristic curves

25 T T 12,5 T T T 6 - —
4y 22 {1 i beat ik, @} =57 (CM) {43 e i 81 e 125 (G Voo=10¥  lour=0
I {2} 10031002 e, wih Al et sk - 1210 sons #10-125.0 (SH) BAOST
E ap N | 305020, win sk E e 5 s
~ \ {4) Na beat sink #i-a=62.5(CW) .
¥ £ g 4
é 15 \\ g 75 \\ :
o E a
= oy a
A (OREE \\ & 5 °
g 1w ~ . & s g \
= \ Q 5 2
o (3) 65 T
] ™. w E
z 5 = E 25 2
2 {4) 2.0 ™ (2) 10
———— - 9 R e TETT) SO .. . ol
@ 25 50 75 100 125 150 b 2 50 75 100 125 150 25 &0 76 100 125 150 1756 200
AMBIENT TEMPERATURE : Ta (T) AMBIENT TEMPERATURE : Ta (C) JUNCTION TEMPERATURE : T} (C)
o T R T s e ey e Fig. 7 Ta - power dissipation ‘
Fig.8 Ta - power dissipation characteristic Fig. 8 Thermal cutotf circuit
characteristic (TOZEDFP) (To 252_3) characteristic
10 1
Veo=10V
v BAOST
Z » z ¢
8 3 4 ”
w P "
g ~q :“_? 3 *”
g . s ]
g ¢ [ 5 1 [
]
[+ o -
0 1.0 2.0 (7 70 20 30 ]
OUTPUT GURRENT : lout (A) INPUT VOLTAGE : Voo (V)
Fig. 9 Currant limit characteristic Fig. 10 Over voltage protection
characteristic
@External dimensions (Units: mm)
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Notes

The contents 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 nctice. Always verify before use
that the contents are the latest spacifications. If, by any chance, a defect should arise in
the equipment as a result of use without verification of the specifications, ROHM CO., LTD.,
cah bear no responsibility whatsosver.

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 proprietéary 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 property 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, elactrical appliances, and electronic toys). Should you intend 1o use these prod-
ucts with equipment or devices which require an extremely high level of reliability and the
malfunction of which would diractly 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 to 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 be sure to consult with our sales representatives to ascertain whether any prod-
uct is classified as a strategic material.




