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TCA47 Series
VOLTAGE REGULATOR CONTROLLER
FEATURES GENERAL DESCRIPTION
H Low Supply Current............... 50pA Typ (TC4730A) The TC47 Series are CMOS voltage regulator controller
B Standby Quiescent ICs for use with an external power transistor. They feature
Current.......coooeiimninirnininnnnnns 0.2pA Typ (TC4730A) high output voitage accuracy (+2.5%) and low supply cur-
H Low Dropout Voltage.........c.ccceeeneee .0.1V Typ rent. Each is composed of a voltage reference unit, an error
(lout = 100mA: with External Tr.) amplifier and precision laser-trimmed resistors. These ICs
B High Line Regulation ..........ccoceceinenneais 0.1%/V Typ are suitable for constructing regulators with extremely low
H Broad Output Voltage Range .............. 2.0V to 6.0V dropout voltage and an output currentin the range of several
in 0.1V steps  tens to several hundreds of mA. Furthermore, these ICs
B High Accuracy Output Voltage .........cccccunnes 12.5% have a chip enable function, so that the supply current on
B Small Package........cceianreaine SOT-23-5 (Mini-mold) standby can be minimized. The SOT-23-5 package ensures
that the entire regulator will be minimally larger than the
APPLICATIONS power transistor alone.

B Regulator Control IC for a variety of external low

VcE (sat) transistors
PIN CONFIGURATION

SOT-23-5
w =
PR

GND [=T]
Vin 7]
VouT [

FUNCTIONAL BLOCK DIAGRAM

ORDERING INFORMATION
--------- Vour | PARTCODE TC47BR XX X X X

Output Voltage:
Ex: 20 =2.0V; 60 = 6.0V

Extra Feature Code: Fixed: 0

Tolerance:
3:+25%

Temperature: E: - 40°C to +85°C

Package Type and Pin Count:

GND CT: SOT-23-5
Taping Direction:
723: Left Taping

713: Right Taping
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TCA47 Series

VOLTAGE REGULATOR CONTROLLER

ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Limit Unit
Input Voltage VIN +12 \Y
Input Voltage (CE Pin) Vce -0.3t0 (ViN+0.3) \Y
EXT Output Voltage Vext +12 v
EXT Output Current lexT 50 mA
Power Dissipation Pp 150 mw -
Operating Temperature Range Ta -401to +85 °C L
Storage Temperature Range Tsig - 65 to +150 oo
Lead Temperature (Soldering) o | Tsolder 260°C, 10 sec -
ELECTRICAL CHARACTERISTICS: (Ta = 25°C)
Symbol Parameter Test Conditions Min Typ Max Unit
Vour Output Voltage lout = 50mA Vour Vout v
1 x0.975 x 1.025
lour Output Current Vin - Vout = 1.0V (Note 1) 1000 | mA
‘Wour  Load Regulation Vw-Vour=1ov ;
Alout 1mA < gyt < 100mA -60 60 mv
VpIF hbropout Voltage lout = 100mA - 100 200 mV”
Iss Supply Current Vin—Vour = 1.0V 50 80 pT
No Load o
ISTANDBY Supply Current (Standby) Vin = 8.0V - 0.01 0.2 1.0 pA
No Load
leExTLEAK EXT Leakage Current 0.5 HA
AVour Line Regulation lout = 50mA 0 0.1 0.3 %IV
AVN Vour + 0.5V < Vin< 8.0V
Vin Input Voltage 8.0 v
VEXT EXT Output Voltage 8.0 v
AVout Output Voltage louT = 10MA +100 ppMP°C
AT Temperature Coefficient —40°C < Tp<85°C :
VeceH CE Input Voltage "H" 1.5 v
VeEL CE Input Voltage "L" 0.25 %
lcen CE Input Current "H" 0 -01 | pA
lcEL CE Input Current “L" 5 3 01 | pA
Note: 1. The output current depends upon the performance of the external PNP transistor. Use a low saturation type, with an hgg of 100 or more.
3-184 v TELCOM SEMICONDUCTOR, INC.



VOLTAGE REGULATOR CONTROLLER

B HELIMINARY [N

TCA7 Series

MARKING

SOT-23-5
1 [ 1

N R I N

@ represents first digit of voltage

TAPING REEL

1
- | T

[1.D>

Mark@  Volt
J 20WV)
K 30V A
L 4@V SOT-23-5: 3,000 pcs/Reel
M 5@V)
N 63V) SOT-23-5
A 178 +1.0
@ represents first decimal place of voltage B 60 2.0
Mark(® Volt Mark® Volt C 13 +0.2
0 @D.0V) 5 @D5(V) D 22 105
1 ®1V) 6 (OLIY] E 2 0.2
2 @D-2(V) 7 D7V} 1.D. 85 15
3 @®3\V) 8 ®8\V) T 1.5 103
4 @®4(V) 9 O] (unit = mm)
Reel Materials: Plastic
@ and @ representassembly lotnumber
v TELCOM SEMICONDUCTOR, INC. 3-185




VOLTAGE REGULATOR CONTROLLER

TCA47 Series

OPERATION 2. Base Resistor R2

r The EXT Pin of these ICs is protected by a current limit
circuit. However, since this circuit protects the IC, use a

External PNP

QUT
—0

Figure 1

SELECTION GUIDE FOR EXTERNAL COM-
PONENTS

1. External PNP Transistor

The external PNP should have low Vcg (sat) and high
hee at the desired loyt. If Vi is not close to Vour, the
package must be able to dissipate the heat.

Vin PNP ouT
o o
e CL
Vourt
E . '

Figure 2. R1 approximately 10k.

3-186

resistor R2 to protect the externaltransistor, although this IC
is operable without such a resistor. R2 is calculated with the
input voltage, output voltage, output current, temperature,
and the heg value (and their tolerances) taken into consider-
ation. The following must also be satisfied:

Vin[min]-12(v) _  0.7(V)
R2 R1

> oyt [max]
hee

3. Phase Compensation

In these ICs, phase compensation is required for stable
operation. For this purpose, be sure to use a capacitor C
with a value of 10uF or more (preferably tantalum) and a
resistor R1 of about 10kQ between the base and the emitter.

% TELCOM SEMICONDUCTOR, INC.



VOLTAGE REGULATOR CONTROLLER

TCA7 Series
TEST CIRCUITS
PNP PNP
10kQ 28A1213
loyr Iss Ly EXT. YouT
OuT IN =2 . ouT
2 —= 0o o 2 3|——o
+ TCA47 +
= SERIES : = 10pF = TCA47 :
10pF| GND- 10pF ‘ C_SER|ES : GND
; .—< ! E
TS -1 EEEEE N R R (2)(1)
CE Y—————0o T
STATIC CHARACTERISTICS TEST QUIESCENT CURRENT (1),
(Except QUIESCENT CURRENT, STANDBY CURRENT TEST
STANDBY CURRENT)
PNP

1/
10kQ 25A1213

OSCILLO-
SCOPE
TC47 :

OSCILLO-
&) 'SCOPE
. TC47 :

Lo :  semes :'HFL* §

- [ E . 10mA

) PR S 1] e - 10m#
3 e [ 2
RIPPLE REJECTION,

LINE TRANSIENT RESPONSE TEST

LOAD TRANSIENT RESPONSE TEST
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TCA47 Series

VOLTAGE REGULATOR CONTROLLER

TYPICAL CHARACTERISTICS

1) Output Voltage vs. Input Voltage

TC47BR50 Ta = 25°C
5.0 S—
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2) Output Voltage vs. Output Current
TC47BR50 Ta = 26°C
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3) Dropout Voltage vs. Output Current
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TC47BR30
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OUTPUT VOLTAGE VouT (V)
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VOLTAGE REGULATOR CONTROLLER

PRELIMINARY INFORMATION

TCA47 Series
TYPICAL CHARACTERISTICS (CONT.)
4) Output Voltage vs. Temperature
TC47BR50 Vi = 6V TC47BR30 Vin = 4V
| =100mA | =10mA
5.00 ouT 3.00 ouT
S 498 S 2098
= =
2 =
> 4.96 2 2.96 ;
] ©
£ g
D 4.94 3 294
> >
= =
=2 =2
g 492 g 292
=2 =
o o
4'9940 0 25 50 85 2'9(140 0 25 50 85
TEMPERATURE T, (°C) TEMPERATURE T, (°C)
5) Quiescent Current vs. Input Voltage
TC47BR50 TC47BR30
| =0mA | =0mA
100 out 100 ouUT
90 90
3 80 % 80
8 70 8 70
[ ad — _AOC =
g 60 __ Ta=-40%C g 60
4 50 o 50
2 . 25°C 3 0 Ta=—40°C
£ 85°C L e —
g % — @ 30 L 25°C
ﬁ 20 ﬁ 20 85°C
3 10 3 10
0 0
4 5 6 7 8 3 4 5 6 7 8
INPUT VOLTAGE Vi (V) INPUT VOLTAGE Vi (V)
6) Quiescent current vs. Temperature
TC47BR50 Vi = 6 TC47BR30 Vi = 4V
| =0mA | =0mA
60 ouT 50 ouT
g % R
3 2
£ 40 £
g zZ 30
[v 30 E
% 20 %
Q
10 g 10
=2 2
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0 0
—40 0 25 50 85 -40 0 25 50 85
TEMPERATURE T, (°C) TEMPERATURE T, (°C)
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e VOLTAGE REGULATOR CONTROLLER

TC47 Series

TYPICAL CHARACTERISTICS (CONT.)

7) Standby Current vs. Input Voltage 8) Ripple Rejection (Ta = 25°C)
0.35 80 ~

0.30 Ta=85°C

9]
o

T
E
> o
[+ ] T
Q9 g2 -~
E 0.25 £ 40
8020 - 250G ]
= - ,— 5 30
4 015 —40°C u
g — & 20
O (.10 - w
A 2
o
2 005 : g 10 ,
B oo
0.00, 2 3 4 5 6 7 8 % 100 1000 10000 100000
INPUT VOLTAGE VN (V! FREQUENCY f (H.
IN (V) CL = 10F (Hz)
IoUT = 200mA
VN = 6Vdc + 0.5 (p-p)
9) Line Transient Response (1) (Ta =25°C) 10) Line Transient Response (2) (Ta=25°C)
louT = 10mA loyt = 100mA
8 50 3 8 50 3
0 5 0 5
, INPUT VOLTAGE 0 >8 INPUT VOLTAGE §
s s 7
= 0 z 2 B 3
3 e S =
< <
é 61 | 20 s § 6 | 20 s
D [~
3 OUTPUT VOLTAGE DEVIATION 10 3 OUTPUT VOLTAGE DEVIATION 10
> P-4 > A o
= = = 0 =
2 s S—o 3 2 5 f \}V"‘ 3
r > z >
-10 & S
S E
4 -20 4 2
0 20 40 60 80 100 120 140-° © 0 20 40 60 80 100 120 14020 3
TIME t (uS TIME t (US|
CL = 1pF ©s) CL=1yF ws)
11) Load Transient Response (Ta = 25°C)
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VOLTAGE REGULATOR CONTROLLER PEELIM AT INEORMA TION

TCA47 Series
TAPING FORM
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