Power Supply IC for Microcomputer

LC201S

General Descriptions Package
LC201S is the power supply IC for microcomputer of SOP8
lighting, incorporating a start up circuit and a linear

regulator.

There are two outputs. The output voltage of OUT1 can

be switched 9 V or 20 V. The output voltage of OUT2 is

5V. The product achieves high cost-performance power

supply systems with few external components for

microcomputer.

Not to scale
Features
® Built-in startup circuit
® Power dissipation of the startup circuit is zero.
(When the power of IC is supplied from external Applications
power supply) ® Various lighting fixtures
Fluorescent lamp, ceiling light, street light and down
©® OUT1 pin voltage is selectable from 9 V or 20 V by light, etc.
SL pin voltage.
(When the power of IC is supplied from internal ® Electronic equipment with microcomputer

startup circuit)
® OUT?2 voltage is fixed to 5V
® Current Sink Function

(In case OUT1 pin voltage decreases, OUT2 pin is
fixed to Low state)

Typical Application Circuit
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1. Absolute Maximum Ratings

e The polarity value for current specifies a sink as "+," and a source as "—," referencing the IC.
e Unless otherwise specified T, =25°C

Characteristic Symbol | Test Conditions Pins Rating Units
ST Pin Voltage Vst 1—8 600 \V
OUT1 Pin Voltage VouTt 1-5 35 \Y
OUT2 Pin Voltage Vout2 1—4 -03t07.0 \V
SL Pin Voltage Vs 1—-2 -0.3t05.0 \Y
SINK Pin Voltage Vsink 1—3 20 \V
SINK Pin Sink Current Isink 1—-3 1.2 mA
OUT1 Pin Sink Current louTs 1-5 15 mA
gtf;iuilguilirl]gg/uvrvrﬁ:ging) lourzn 1—4 15 mA
(it auiiry inding) lurz 14 10 mA
Operating Ambient Temperature Top — — 5510125 °C
Storage Temperature Tsg — — 5510125 °C
Junction Temperature T; — 150 °C

2. Electrical Characteristics
e The polarity value for current specifies a sink as "+," and a source as "—," referencing the IC.
e Unless otherwise specified, T4 =25 °C
Characteristic Symbol | Test Conditions Pins - Rating UTtS
Min. ‘ Typ. ‘ Max. | fiZ

Power Supply Startup Operation
OUT2 Pin Output Voltage Vout? Vst =60V 1-4 4.5 5.0 5.5 V
SL Pin High Threshold Voltage VsL(H) 1-2 15 — — \Y
SL Pin Low Threshold Voltage Vs 1-2 — — 0.5 \Y
Startup Current Ist 1-5 15 — 6.5 mA
In case SL pin is Open
\S/tgg:gp:wcwt Operation Vstonon) 1-8 13 17 21 v
OUT1 Pin Output Voltage Vourior) | Vst =60V 1-5 8.0 9.0 | 10.0 \%
UVLO Operation Stop Voltage Vuvh(or) 1-3 6.5 8.0 9.5 \V
UVLO Operation Start VVoltage Vuvi(or) 1-3 6.0 75 9.0 \V
In case SL pin is GND
\S/tglr:;gearcmt Operation Vstons) 1-8 2 30 34 v
OUT1 Pin Output Voltage VourisHy | Vst =60V 1-5 18 20 22 \%
UVLO Operation Stop Voltage VuvH(sH) 1-3 15 18 21 \V
UVLO Operation Start VVoltage Vuvi(sH) 1-3 13 16 19 \V
Thermal Characteristics
JRuenS(i:;it(E)lg Ct((e) Case Thermal * Oic - - o 45 | ccw

* Case temperature (T¢) measured at the center of the case top surface
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3. Functional Block Diagram

ST OuUT1
e )
8 5
Startup
J7 Linear 4
Regulator CD ouT2
2 3
SLO———  Input UVLO () SINK
i 1
i GND
4. Pin Configuration Definitions
Pin Name Descriptions
1 GND Ground
GND I: 1 Q 8 :I ST 2 SL Switch of OUT1 pin voltage
Sink pin to flow sink current at low input voltage
SL |: 2 7 :| (NC) 3 SINK™ | condition. Connect to OUT? pin.
4 OouT2 5V (Typ.) output
SINK|:3 G:I(NC) (Typ.) outp
9V (Typ.) or 20 V (Typ.) output.
When auxiliary winding is connected to OUT1
ouT2 I: 4 5 :| ouT! S ouTt pin, OUT1 pin is power supply of the control
circuit.
6 (NC) No function. In order to maintain the distance
between high voltage pin and low voltage pin,
7 (NC) keep this pin open.
Startup current input.
8 ST When auxiliary winding is not connected to OUT1
pin, ST pin is power supply of the control circuit.
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5. Typical Application Circuit
Figure 5-1 shows the standalone LC201S operation circuit. The power is supplied to IC via ST pin.

Figure 5-2 shows the LC201S circuit with external power supply. The power is supplied to IC from auxiliary
winding of external power supply via OUT1 pin.

VAC

VAC
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Figure 5-1 Standalone LC201S circuit
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Figure 5-2 LC201 circuit with external power supply.
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6. Package Outline
e SOP8
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= NOTES:
0 410 1) Drawing is not to scale.
4101 0.120M 2) Pb-free. Device composition compliant with
the RoHS directive

7. Marking Diagram

mmim

Ol _____|

LC201S
[ B
SKYMD

] E—

P

Part Number

—Lot Number

Y is the last digit of the year (0 to 9)
M is the month (1to 9, O, N or D)
D is a period of days (1 to 3) :

1:1%to 10"
211" to 201
3:21%to0 31°

Sanken Control Number

]
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8. Operational Description

o All of the parameter values used in these descriptions
are typical values, unless they are specified as
minimum or maximum.

¢ With regard to current direction, "+" indicates sink
current (toward the IC) and "-" indicates source
current (from the IC).

8.1 Basic Operation

During the startup process, power of IC is spplied via
ST pin.

After startup, OUT1 pin can be used as power supply
pin instead of ST pin. In this case the OUT1 pin is
connected to the auxiliary winding of external power

supply.

There are two output pins, OUT1 and OUT2. OUT1
pin voltage is selectable from 9V or 20V. OUT2 pin is
fixed to 5V.

In case the power supply after startup of IC is
supplied from ST pin, the output voltage of OUT1 pin
can be changed as shown in Table 8-1 by the connection
method of SL pin as shown in Figure 8-1 (SL pin is open
or short with GND pin).

Table 8-1 Relationship between the state of SL pin and
the output voltage of OUT1 pin

Parameter SL = Open SL =GND
(Ve 215V) (Vs <0.5V)
OUT1 pin output 9V 20V
voltage, Voutt

In case the power supply after startup of IC changes
over to the supply from the external power supply, the
OUT1 pin after startup of IC is applied to setup voltage
of external power supply.

Output voltage of OUT2 pin is 5V constant without
relation of the state of SL pin and the supply way of
power supply of IC.

BR1

VAC <—p— _I.__
C1
y

Ul 8
Input Startu
27sL a

STY
5 9V/20V
UVLO ?
TVSL - OUT1 5

8.2 Startup Operation
Figure 8-2 shows ST pin peripheral circuit.

BR1
VAC <

Ul

Linier :
Regulator
ouT2

Figure 8-2 ST pin peripheral circuit

When ST pin voltage increases to Startup Circuit
Operation Voltage, Vsron, the internal startup circuit
starts operation, and the C2 connected to OUT1 pin is
charged by Startup Current, Ist (about 4 mA).

After that, when OUT1 pin voltage increases to
UVLO Operation Stop Voltage, Vywn, the OUT2 pin
outputs the voltage of 5 V.

When ST pin voltage decreases and OUT1 pin voltage
decreases to UVLO Operation Start Voltage, Vywi,
OUT2 pin voltage becomes about 0 V.

The value of Vston, Vuvk and Vyy depend on the
configuration of SL pin as shown in Table 8-2.

Table 8-2 Relationship between SL pin and the function

of OUT1 pin
Parameter SL=0Open | SL=GND
\S/tglrtt:gef:\llrzf(:LOperanon 17V 30V
%Eﬁf@iﬁfon Stop 8.0V 18.0V
\%Ege%?ﬁ'on Start JEv 6.0V

The startup time until OUT2 pin voltage becomes 5 V
depends on capacitance of C2. Figure 8-3 shows
reference value of startup time as a function of C2 value.

C2
Linier C 5V
1 Regulator :4 I >
GND outg T ©3
Figure 8-1 SL pin peripheral circuit
LC201S-DS Rev.1.2 SANKEN ELECTRIC CO.,LTD. 7
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.|

input voltage range and output load range of the power

1
supply.
Vo < Vourio < 35V @
7 _|o
D Pt Where, Vyy IS QVLO Ope.ration Stop Voltage. Vyyy
@ 0.1 — depends on the setting of SL pin (refer to Table 8-2).
é— 7 The diode D2 should be a fast recovery diode since a
= " = high frequency switching current flows to D2.
B 001 el
—_— 8 8.3 Current Sink Function
=== SL=0pen - When the output voltage of OUT2 pin is OFF, the
—SL=0V ] Current Sink Function prevents the output voltage of
| ||| OUT2 pin from varying by external factor.
0.001 When this function is used, SINK pin is connected to
1 10 100 OUT?2 pin as shown in Figure 8-5.

Capacitance of C2 (uF)

5
Figure 8-3 The reference startup time of OUT2 pin Ul‘ UVLO OUT% g

After startup, there is two way of suppplying power to

c p y ppplying p Limer ] OUT2,
. . . . Regulator N
In case the power of IC continues to be supplied via

[
ST pin, OUT1 pin voltage becomes Vour: (9V or 20V Ri1<)
SINK L3 |

9 I

U=

refer to Table 8-1). o

In case the power of IC is supplied from external <J-=-==--
power supply, OUT1 pin is connected to the auxiliary GND Isink
winding of external power supply. Since the power §1

supply pin can be switched from ST pin to OUT1 pin,
the power dissipation of the startup circuit can be

eliminated after startup process. Figure 8-5 SINK pin peripheral circuit

Figure 8-6 shows Current Sink Function

External operational waveforms.
BR1 power supply When OUT1 pin voltage decreases UVLO
VAC r——=- Operation Stop Voltage, Vyy. the output of OUT2
l pin becomes Low state. At the same time, Qg turns on
C1 P and the sink current flows into SINK pin. Thus the
8 $ ° output of OUT2 pin is fixed Low state immediately.

[
[
[
[
ST : When OUT1 pin voltage increases to UVLO
D2 I Operation Start Voltage, Vyyn, Or more, Qg turns off
|
[
[
[
[
|
[

U1
ouT1P < and OUT2 pin outputs Voyr, =5 V.
® The value of R1 connected between SINK pin and
c2 v

D OUT2 pin should be selected considering the range of
OUT1 pin voltage ,
Figure 8-4 In case the power of IC is supplied from P g i -=-#--VuwH
external power supply T - Vo i

GND

[EEN
<J '
N

the absolute maximum ratings of SINK pin current.

After external power supply starts, when the auxiliary ST pin current !

winding voltage, Vp, is lower than Vgyr, OUT1 pin lsink

voltage keeps Voyri- R
When V increases and OUT1 pin voltage becomes OUT2 pin voltageA ! ! "

higher than Vqyri, the startup circuit of IC is cut 5V ' —

automatically. Then OUT1 pin voltage becomes the -

rectified and smoothed V|, voltage.

The number of turns of auxiliary winding D is set Figure 8-6 Current Sink Function operational
such that OUT1 pin voltage, Voyryp), becomes within waveforms.
the range of Expression (1) in the specification of the

LC201S-DS Rev.1.2 SANKEN ELECTRIC CO.,LTD. 8
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9. Design Notes

PCB circuit trace design and component layout significantly affects operation, EMI noise, and power dissipation.
Therefore, pay extra attention to these designs.

Because the linear regulator has a positive thermal coefficient of Roy, consider it when preparing a thermal design.

Figure 9-1 shows the circuit design example.

The input capacitor C1 and the output capacitor C2 and C3 are connected to each functional pin (ST pin, OUT1 pin
and OUT?2 pin) and GND pin as close as possible.

IIE i

BRY D1 é

OuUT1
8 7 6 5
O=m 1 1

ST NC NC OuUT1

U1
Cl—— LC201S
O r c2
GND SL SINK O0uUT2

L1
1 2 3 4 ouT2
R1

.;—C3

Figure 9-1 The circuit design example
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10. Performance Curves
10.1 Regulation Curves of OUT1 Pin
® Relationship between Vst and Vout: (lout: =0 mA)

9.4 20.6 .
SL = Open SL=GND

9.2 . 204
>, - >,
gg,o 5 20.2
~ 8.8 =< 20.0

8.6 19.8

8.4 19.6

0 100 200 300 400 500 600 0 100 200 300 400 500 600
Vsr [V] Vsr [V]

® Relationship between Voyr: and loyt: (Vst =60 V)

9.4 T 20.6 T
SL = Open SL =GND
92 __ 204
pd 2
= 9.0 = 202
3 3
> 8.8 > 20.0
8.6 19.8
8.4 19.6
0 0.3 0.6 0.9 1.2 15 0 0.3 0.6 0.9 1.2 15
lours [MA] lours [MA]
10.2 Regulation Curves of OUT2 Pin
® Relationship between Voyt: and Voutz (lout2 =0 mA)
5.6 T
5.6 T
SL = Open SL =GND
= 24 5.4
pd s
~ 5.2 = 52
3 5
> 50 < 5.0
4.8 4.8
46 4.6
5 10 15 20 25 30 35 15 20 25 30 35
Vourn [VI Vouri [V]
® Relationship between Voyt, and lout
5.6 | 5.6 i
5.4 SL = Open 54 L SL =GND
ed E
~ 5.2 ~ 5.2
5 5 \
>o 5.0 ¥; >o 5.0
4.8 4.8
4.6 4.6
0 2 4 6 8 10 0 2 4 6 8 10
lour2 [MA] lour2 [MA]
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10.3 Typcal Operation Waveform
® Normal Operation Waveform

AC 80V (SL = GND) AC 265 V (SL = GND)
(Ch1: AC, Ch2: OUT1, Ch3: OUT2) (Ch1: AC, Ch2: OUTL, Ch3: OUT2)
=1 f i ] =1 f i ]
VVVVVVVV VY
[ 1
2 2
100V  &Ch2 10,0V &MI10.0ms A AC J 141V 100V  &Ch2 10,0V &MI10.0ms A AC J 141V

® Operation Waveform when Input Voltage is Varied
AC 80 V—AC 265 V (SL = Open)
(Chl: AC, Ch2: OUT1, Ch3: OUT2)

AC 265V—AC 80V (SL

PreVu f

= Open)

(Chl: AC, Ch2: OUTL, Ch3: OUT2)

AC 80 V—AC 265 V (SL = GND)

(Chl: AC, Ch2: OUT1, Ch3: OUT2) (Chl: AC, Ch2: OUTY,

2 @
Bl [ R
Ch1 200V ®Ch2 5.00V %M20.0ms A AC J 12.6V Ch1_ 200V ®Ch2 500V %M20.0ms A AC S 12.6V

AC 265V—AC 80 V (SL = GND)

Ch3: OUT2)

Prevu [ Prevu [
@ [ R R R
B [ R R

ch1 200V  ®wCh2 100V

chi 200V wChZ 10.0V  GM20.0ms A AC £ 141V
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. _____________________________________________________________________________________________________________________________|
® Operation Waveform when the Load of OUT2 Pin is Varied
lout =0 MA—10 mA (SL = Open)

loutr = 10 mMA—0 mA (SL = Open)
(Ch2: OUT1, Ch3: OUT2, Ch4: loyto)

(Chl: OUTL, Ch2: OUTL, Ch3: lours)
f?i: : [= : . : =1 : ) f?i: : E . =1
P P
5.(;0\4" lﬁ;ﬁl\d’l‘lOEOmS EA AC ra E12.3\f’ 5.(;0\4" lﬁ;ﬁl\d’l‘lOEOmS EA AC ra E12.3\f’

lout = 0 MA—10 mA (SL = GND)

lout = 10 MA—0 mA (SL = GND)
(Ch2: OUT1, Ch3: OUT2, Ch4: lours)

(Ch1: OUTZ, Ch2: OUTL, Ch3:lour,)
fzi : L = .
L f = 1
B b
B SO D TR S I
i 10,0V &M400ms A AC £ 12.3V
10,0V &M400ms A AC £ 123V

]
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IMPORTANT NOTES

® All data, illustrations, graphs, tables and any other information included in this document as to Sanken’s products listed herein (the
“Sanken Products™) are current as of the date this document is issued. All contents in this document are subject to any change
without notice due to improvement of the Sanken Products, etc. Please make sure to confirm with a Sanken sales representative
that the contents set forth in this document reflect the latest revisions before use.

® The Sanken Products are intended for use as components of general purpose electronic equipment or apparatus (such as home
appliances, office equipment, telecommunication equipment, measuring equipment, etc.). Prior to use of the Sanken Products,
please put your signature, or affix your name and seal, on the specification documents of the Sanken Products and return them to
Sanken. When considering use of the Sanken Products for any applications that require higher reliability (such as transportation
equipment and its control systems, traffic signal control systems or equipment, disaster/crime alarm systems, various safety
devices, etc.), you must contact a Sanken sales representative to discuss the suitability of such use and put your signature, or affix
your name and seal, on the specification documents of the Sanken Products and return them to Sanken, prior to the use of the
Sanken Products. The Sanken Products are not intended for use in any applications that require extremely high reliability such as:
aerospace equipment; nuclear power control systems; and medical equipment or systems, whose failure or malfunction may result
in death or serious injury to people, i.e., medical devices in Class Il or a higher class as defined by relevant laws of Japan
(collectively, the “Specific Applications”). Sanken assumes no liability or responsibility whatsoever for any and all damages and
losses that may be suffered by you, users or any third party, resulting from the use of the Sanken Products in the Specific
Applications or in manner not in compliance with the instructions set forth herein.

® In the event of using the Sanken Products by either (i) combining other products or materials therewith or (ii) physically,
chemically or otherwise processing or treating the same, you must duly consider all possible risks that may result from all such
uses in advance and proceed therewith at your own responsibility.

® Although Sanken is making efforts to enhance the quality and reliability of its products, it is impossible to completely avoid the
occurrence of any failure or defect in semiconductor products at a certain rate. You must take, at your own responsibility,
preventative measures including using a sufficient safety design and confirming safety of any equipment or systems in/for which
the Sanken Products are used, upon due consideration of a failure occurrence rate or derating, etc., in order not to cause any human
injury or death, fire accident or social harm which may result from any failure or malfunction of the Sanken Products. Please refer
to the relevant specification documents and Sanken’s official website in relation to derating.

® No anti-radioactive ray design has been adopted for the Sanken Products.

® No contents in this document can be transcribed or copied without Sanken’s prior written consent.

® The circuit constant, operation examples, circuit examples, pattern layout examples, design examples, recommended examples, all
information and evaluation results based thereon, etc., described in this document are presented for the sole purpose of reference of
use of the Sanken Products and Sanken assumes no responsibility whatsoever for any and all damages and losses that may be
suffered by you, users or any third party, or any possible infringement of any and all property rights including intellectual property
rights and any other rights of you, users or any third party, resulting from the foregoing.

® All technical information described in this document (the “Technical Information™) is presented for the sole purpose of reference
of use of the Sanken Products and no license, express, implied or otherwise, is granted hereby under any intellectual property
rights or any other rights of Sanken.

® Unless otherwise agreed in writing between Sanken and you, Sanken makes no warranty of any kind, whether express or implied,
including, without limitation, any warranty (i) as to the quality or performance of the Sanken Products (such as implied warranty
of merchantability, or implied warranty of fitness for a particular purpose or special environment), (ii) that any Sanken Product is
delivered free of claims of third parties by way of infringement or the like, (iii) that may arise from course of performance, course
of dealing or usage of trade, and (iv) as to any information contained in this document (including its accuracy, usefulness, or
reliability).

® In the event of using the Sanken Products, you must use the same after carefully examining all applicable environmental laws and
regulations that regulate the inclusion or use of any particular controlled substances, including, but not limited to, the EU RoHS
Directive, so as to be in strict compliance with such applicable laws and regulations.

® You must not use the Sanken Products or the Technical Information for the purpose of any military applications or use, including
but not limited to the development of weapons of mass destruction. In the event of exporting the Sanken Products or the Technical
Information, or providing them for non-residents, you must comply with all applicable export control laws and regulations in each
country including the U.S. Export Administration Regulations (EAR) and the Foreign Exchange and Foreign Trade Act of Japan,
and follow the procedures required by such applicable laws and regulations.

@® Sanken assumes no responsibility for any troubles, which may occur during the transportation of the Sanken Products including
the falling thereof, out of Sanken’s distribution network.

® Although Sanken has prepared this document with its due care to pursue the accuracy thereof, Sanken does not warrant that it is
error free and Sanken assumes no liability whatsoever for any and all damages and losses which may be suffered by you resulting
from any possible errors or omissions in connection with the contents included herein.

® Please refer to the relevant specification documents in relation to particular precautions when using the Sanken Products, and refer
to our official website in relation to general instructions and directions for using the Sanken Products.
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