MITSUBISHI <LINEAR ICs>

MS5231TL

VARIABLE OUTPUT VOLTAGE REGULATOR

DESCRIPTION

The M5231TL is a semiconductor integrated circuit which is
designed for variable output voltage regulator and is housed
in a small 5-pin SIP.

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

FEATURES

[ ] ngh input voltage ............................................ V|=70V
@ Wide range of output voltages -------o-oooeeeeees Vo=3V~50V
@ Low output noise voltage ««--«--+--+we- Vno=6u#Vrms(typ.)

@ Built-in current limiting and thermal shutdown circuits

@ Capability of adjusting the output voltage rise time
constant of the coefficients by the external capacitor

@ Capability of the operating control by the external signal

APPLICATION

Audio, VTR equipment, and a variety of electronic musical
instruments.

RECOMMENDED OPERATING CONDITIONS
Supply V0|tage range ...................................... 8~70V
Raled supply voltage ........................................... 35v
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MITSUBISHI <LINEAR ICs>

MS231TL

VARIABLE OUTPUT VOLTAGE REGULATOR

ABSOLUTE MAXIMUM RATINGS (7,=25¢)

Symbol Parameter Ratings Unit
Vi Input voltage 70 v
I Load current 30 mA
V,—Vo Input-output voltage difference 67 v
P4 Power dissipation 450 mw
Topr Operating temperature —20~—+75 T
Tst Storage temperature —55~+4+125 c

ELECTRICAL CHARACTERISTICS (measurement circuit (a) is used with, Ta=25'C, V=40V, V=35V, I, =10mA, C=10 4

F,Crer=1puF, R;=3.3kQ, unless otherwise noted)

Symbeol Parameter Test conditions Limits Unit
Min Typ Max
A Input voltage 8 70 \
Vo Output voltage Rz31.5~88kQ 3 50 \J
V,—Vo Minimum inpul-output voltage differential 2.5 3.0 v
Vrer Reference voltage (between pin @ and pin ®) (1.66) 1.8 | (1.90) v
Peg.in Input regulation V,=38~60V 0.04 0.1 %/V
Rge.. Load regulation 1L.=0~20mA 0.03 0.1 %
Ig Bias current 1, =0 (disregarding the current in resistors Ry, Ry) 1.2 2.5 mA
TCvo Temperature coefficient of output voltage Ta=0~75C, Vo=3~50V 0.02 %/C
RR Ripple rejection t=120Hz(measured with circuit (b)) 62 dB
Vo QOutput noise voltage f=20Hz~100kHz 6 pnNVrms
TEST CIRCUITS
(a) Standard test circuit vc,=vm(1+%f)i—,|. 8X (1 +3R—23) V)
Re=Ri(g-— 1) #2.3X(1.9—1) (k@)

R1=3.3kQ, Veer=1.8V

Caer
+ mszaime (4 )- +

v, ZZc cRLg "o
-~ L, o ©
®

Unit Resistance : Q
Capacitance : F

(b) Ripple rejection test circuit
{=120Hz e;{=0dBm

OO o1z

RoMgz Coes RA=2010g(o1) (d8)

+ MS5231TL +

R él I
—V IFC R ZC g GD eo
@ ! Unit Resistance : Q

Capacitance @ F
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MITSUBISHI <LINEAR ICs>

MS231TL

VARIABLE OUTPUT VOLTAGE REGULATOR

TYPICAL CHARACTERISTICS (Ta=25C, unless otherwise noted)

OUTPUT VOLTAGE DEVIATION A&V, (mA) POWER DISSIPATION Pg (mW)

OUTPUT VOLTAGE Vo (V)

THERMAL DERATING (MAXIMUM RATINGS)
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MITSUBISHI <LINEAR ICs>

M5231TL

VARIABLE OUTPUT VOLTAGE REGULATOR

BIAS CURRENT |g (mA)

OUTPUT VOLTAGE Vg (V)

INPUT REGULATION Reg.in (%/V)
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MITSUBISHI <LINEAR ICs>

MS5231TL

VARIABLE OUTPUT VOLTAGE REGULATOR

APPLICATION EXAMPLES

(1) Standard application exampie Vois1.8X (14 % ) (V)

Ry=3. 3x(TV%—1) (kQ)

vo——1(D- -® v,
+
“é Crer
2y, | wemm HD— 0.
< 3.3
<
: 1
1
@ :oc
7L- {
(2} Current boost circuit with NPN external power TR
POWER TRANSISTOR | =200mA
< = VO
m >
Vi 0——@ Lﬂz +
9 IZ Ceer
+ +
1, mszsit  (a)- & 2,
>
;3. 3k
-®-

(3) Supper low dropout regulator circuits (Vio=100mW)

HUM REJECTION 65d8

Connection of this capacitor gives the following
characteristics.

1) The rise time of the output voitage can be
adjusted (slowed).

2) The ripple rejection ratio is improved.

3) Qutput noise voltage is reduced down to 1/10
of three terminal regulator IC.

Compensation capability by connection of a
capacitor.

EXAMPLE 1 OF CHARACTERISTIC
ACHIEVED

OUTPUT VOLTAGE CHARACTERISTICS
FOR EXTERNAL CAPACITORS (Crer)

T
B uF
40/
Ky
30 /i
25 Tt 224F
20
15
10
5

AN

/
)

OUTPUT VOLTAGE Vo (V)

0 05 1.0 1.5 2.0 25 3.0 3.5 40 45 50
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2SA1283 I @ Stable operation is expected even
Vi TR, — Vo if the input-output voitage differences
> 200ma © 15V are as low as 0.1V,
OVER 15.1V The heat sink of power TR can become
small in size owing to low dissipation.
+ The R; is a load current limit resistor
o ?02 F and the input-output voitage differences
# between (D and @ pins must be over 3V.
V.'VRE'(||+|2-|B)R3>3V
T
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MITSUBISHI <LINEAR ICs>

MS231TL

VARIABLE OUTPUT VOLTAGE REGULATOR

(4) Output voltage ON/OFF controller, Step UP/DOWN controller

2SA1283

INPUT QUTPUT
v, © oy
+35v | al e e
Ra —> J,Iz 243 Cree EC; 128V when TR; is ON
! (D—— 1o |10, 15V when TRy is OFF
330 ->
+ ke Me2sTL @ @ The output voltage Vg IS OV when
I c, Ry the RT, of @ pin is ON. Therefore,
1~104 4 2R, IR 3.3k the power can be on/off depending
G RaT560(3. 3K on each case.
7T 7‘}7- TR, @ The output voltage is changeable

(Note) The load current can be over 1A by connection the external power TR.

by switching the RT,.
@ Resistor of 1TkQ must be connected
for Ry to protect the integrated circuit.
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