MITSUBISHI LINEAR ICs

MS231L

VARIABLE OUTPUT VOLTAGE REGULATOR

DESCRIPTION

The M5231L is a semiconductor integrated circuit which is
designed for variable output voltage regulator and is housed in a
small 5-pin SIL package.

The input range 8 ~ 70V, and the output voltage range 3 ~
50V can be optionally adjusted by the external resistors. In addi-
tion, by attaching power transistors, high current gains can be
achieved, making the device suitable for use in the power supplies
of a wide variety of equipment.

FEATURES ,

@ High input voltage (V,=70V

Wide range of output voltages (Vo=3V~50V)

Low output noise voltage (Vo =6uVrms typ.)

Built-in current limiting and thermal shutdown circuits
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Capability of adjusting the output voltage rise time constant
of the coefficients by the value of the external capacitor
® Capability of the operating control by the external signal

APPLICATIONS
® Audio, VTR
® General use

RECOMMENDED OPERATING CONDITIONS
Supply voltage range
Rated supply voltage

5 pin plastic SIL
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MITSUBISHI LINEAR ICs

MS5231L

VARIABLE OUTPUT VOLTAGE REGULATOR

ABSOLUTE MAXIMUM RATINGS (Ta=25%)

Symbol Parameter Limits Unit
Vi Input voltage 70 \%
I Load current 30 mA
Vi—Vo Input-output voltage difference 67 Vv
Pd Power dissipation 300 mwW
Topr Operating temperature —20~+75 °C
Tstg Storage temperature —55~+125 °C

ELECTRICAL CHARACTERISTICS

(measurement circuit (a) is used, with, Ta = 25T, V, =40V, Vo =35V, i, = 10mA, C = 10 uF, Cper = 1 #F, R, = 3.3k, unless otherwise noted)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
Vi Input voltage 8 70 A\
Vo Output voltage Ry=~ 1.5~88kQ 3 50 \Y
VREF Reference voltage (between Pin @ -and Pin ® ) (1.62) 1.8 | (1.98) Y,
Vi—Vo Minimum input-output voltage differential 2.0 \"
Reg-in Input regulation V)=38~60V 0.04 0.1 %/V
Reg-L Load regulation IL=0~20mA 0.03 0.1 %
Ig Bias current | =0 (disregarding the current in resistors Ry, Rz) 1.2 | 3.0 mA
TCvo Temperature coefficient of output voltage Ta=0~75°C, Vo=3~50V 0.01 %/°C
RR Ripple rejection f=120Hz (measured with circuit (b)) 62 dB
. f=20Hz ~100kHz
|
Vo Output noise voltage (between the output terminal and ground) 6 #NVrms
R R
TEST CIRCUITS VO:VREF(1+ﬁ)‘=.1A8X(1+3—23) (V)
a) Standard test circuit '
(@) s Rp=R; (YO _1y=33x (2 _1) (ko)
VREF 1.8
R1=3.3kQ, VRer=1.8V
C
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M5231L

VARIABLE OUTPUT VOLTAGE REGULATOR

TYPICAL CHARACTERISTICS
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M5231L

VARIABLE OUTPUT VOLTAGE REGULATOR

TEMPERATURE COEFFICIENT
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M5231L

VARIABLE OUTPUT VOLTAGE REGULATOR

APPLICATION EXAMPLES
1. Current boost circuit with NPN external power TR

The connection of this capacitor gives the following characteristics.

1) The rise time constant of the output voltage can be adjusted
POWER TRANSISTOR (slowed).

0 Vo 2) The ripple rejection ratio is improved.
3) Output noise voltage is reduced down to 1/10 of three terminals

Vi O————-——@— regulator IC.
niZ Hroms G ]
Capability of the compensation by connecting the capacitor.
2 m5231L L@—— 22,

>
;z.sk

() OUTPUT VOLTAGE CHARACTERISTICS
. FOR EXTERNAL CAPACITORS (Cref)

1
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2. Low dropout regulator circuits (Vjg=0.1V) Ripple rejection 65d8 pis % St 2ouF
° [ T—10uF
| —
i, 20 I 4.7uF
25A1283 or 25B524 " g
TR - 3
vio- ! ovo 3 10
" Over 15.1V R, b 200mA 15V 5
e w3 zg OFEF 0
—- TeF 0 05 1.0 15202530 354.0455.0

>
Rg 220 l1+12

M5281 L |-@)—PEF ZLZ 104F TIME (s)

+
G sh ?530
1~10y ¢ 23.3%

3
L Stable operations are expected even if the input-output voltage differences are
quite low as 0.1V,

T 7 *7‘ ® The heat sink of power TR can become small in size owing to the low dissipa-

o=t = 2ma tion.
2= hEE m ® The R3 is a load current limit resistor and the input-output voltage differencial

(hFe100) between (D and @ pins must be over 3V.
_Vee _
l1=—=— = 3mA
Rg

Vi—Vge—(l1+12—1B)R3>3V

3. Output voltage ON/OFF controller, Step UP/DOWN controller

INPUT 2SA1283 or 25B524 OUTPUT
ViOo- ’ ’ O Vo
+ 35V
I tlz zF‘:iEE F Crer 4 C2 +28V when TRzis ON
| e u 10u +15V when TRzis OFF
Rg 220
htle I mszaic
Rs
Ciggt 3.3
1~104
® The output voltage Vg is OV when the TR1 of @ pin is ON. Therefore, the
power can be on/off depending on each case.
® The output voltage Vg is changeable by switching the TR2.
{Note) The load current can be over 1A by connecting the external power TR.
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