
General Information
■ General Description

A voltage regulator enables to get specific stable DC voltage without being affected by fluctuation of input  voltage, load current, and

ambient temperature. It is widely used for every power supply for drives, controllers, and operating devices in equipment.
The regulators are classified into linear regulators and switching regulators. hnear regulators are classified into series regulators

and shunt regulators. Generally, linear regulators are used in the audio equipment, VCRs, and electronic musical instruments because

of their low ripple and low noise characteristics. On the other hand, the switching regulators are classified into chopper type and

converter type. They are mainly used for medium and high power’  supplies (more than 20W) owing to their high efficiency. Sharp’s

rewlators  are series regulators, chopper regulators, and primary regulators which are used in prima~  side of switching power supplies.

■ Classification of Series Regulators
The series regulators are divided into two types; NPN type and low power-loss PNP type. ‘Ihey are also classified by output into two

groups ; fixed output voltage type and variable output voltage type. Another available modification  is the multi-function type with

added functions such as ON/OFF control function and reset signal generation functiOn  in addition tO the Output  vt)ltage suPPIYing
function.

Sharp can supply fixed and variable output vOltage type reguktors  with nlulti-functiOn.
3-terminal type

Fixed output voltage type

Multi-function type

NPN type (4-terminal type)

(Standard) 3-terminal type 1
Variable output voltage type

Multi-function type

Series regulators

3-terminal type I
Fixed output voltage type

Multi-function type

PNP type (4/>teminal  type)

(bw power-loss type)

Variable output voltage type Multi-function type

~ ‘haq)’ssupply

(4/&terminal  type)

■ Classification of Chopper Regulators
The chopper regulators are classified into stepdown type, polarity inversi(m type, and step-up type. They change the input voltage

into constant voltage (DC) by repetition of circuit ON/OFF.

Thermal power-loss of chupper regulators is extensively low. S(I, they are suitable for large voltage difference applicati(ms  between

input and output.
Stepdt~wn type

I Chopper regulators I Polarity inversion type

Ste~up type

~ ‘ham’s’upply

s~
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General Information

■ Classification of Primary Regulators
Primary regulators which are used for primacy side of switching power supplies realized an integration of power MOS-F~ and

control IC into a single package

Primary regulators can reduce the number of components and reduce the power-loss compared with discrete construction. They

are suitable for switching power supplies, personal computers, TVs, VCRs and word processors

I 30W class

For 100V line I
I II 50W class

-

100W class 1[

I I For 200V line I

~ ‘ham(ssupp’y

.%l>rCIII.~r,  ve~)>l.,t<,r i. a !ra<l?,,,ark  <If the SH4.~1> (’oro<, ration

Features of Sharp’s Low Power-Loss Voltage Regulators
bw power-loss: L4)w  dropout  voltage
Multi-functions : Built-in ON/OFF control function, output minute adjustable type, variable output voltage type, low dissipation

current type at OFF-state, built-in reset signal generation function and overheat shut-down function

Built-in protection functions: Overcurcent  protection function, overheat protection function, input+)ufput  rever=  voltage protection

function
Various package

. Equivalent to TO-220 full-mold 4-terminal (Ixad forming type is also available.)

. Equivalent to TO-3P >terrninal

. Equivalent to SC-ti3 3-terminal (Tape-packaged products are also available,)

Equivalent to SC-&3 5-terminal ~lape-packaged  products are also available.)

Industry’s first RCJ certification (based un 1S0-9001)”

1 ~ Owing in Iuw puwer-k)ss

Conventional type I Dropout voltage MAX. 2.5V

,0 This input-output difference voltage, however,
causes puwer-k)ss,  and heat generation.
Therefore, it is better to reduce the dropout voltage.

Sharp’s low power-loss voltage regulator Dropout voltage MAX. 0.5V

Owing to reduction of power-loss, the size of heat sink can be reduced.
The input voltage can be reduced in designing. ‘rberefore the transformer winding can be reduced,
[n case of battery drive, the service life of battery is long, even when the battery voltage drops.
The power-luss is reduced and the power efficiency is improved. As a result, the output

current has been increased from MAX. 1.OA or so to MAX. 4.6A. (Equivalent tu ‘T()-220 package),
MAX, 10A (’ro-:3P package),

. High energy efficiency enables puwer saving of equipment.

SHARP
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General Information

Multi-functions

~ ON/OFF  control  function : The ON/OFF control function enables Wwer saving of equipment. (It is ~ssible  to provide
the equipmen[ with a function tu operate  only the stancl-by  power supply in stand-by mode

and to turn on the main power supply in ordinary use.)
output minute adjustable type,  variable output voltage type

: It is possible to get minute adjustment of fhe uutpu( vt}ltage and variablr  output volfagr  by

using two externally attached resistors.

Ii)w dissipation  current at OFF-state

: It is suitable for bafterydrive  equipment because of low dissipation current at OFF-state
(stand-by mude).

. Reset signal generation function : When power supply is turned on, resetting is worked for the specified time to initialize the

system. In case of instantaneous interruption or lowering of output voltage, the system

reset signal is generated so as [u prevent errnrs  of microcomputer.
( )verhea(  shut-down function : ( )wing to TEMIC fTemperature IC : SHARP’s trade mark. It is an inteflation  of (temperature

srnsor  and IC), output is shut-down ((> prevent excessive heat when detecting overheat

f.lunction temperature 2 11 O’C.) once  output is shut-clown,  output do nuf return until

restart or Vc (ON/OFF c(mtml terminal) changes fmrn “Imw” to “High”.

Pmtecti[}n  functions

overcurrent  protection function : ‘~his function is worked  when current exceeding the rating flows tu output. .A particular

case is short-circuiting. In this case the output current lowers instantaneously and is

stabilized.
overheat  protect ion functic)n“~his function is worked when the chip temperature exceeds the specified limit due to

insufficient heat radiati(m which may be caused as a result of the current exceeding the

designed current or power consumption exceeding the designed limit in shofi-circuited

state. It operates at about Tj 2125 C.

The output is kept turned off until the temperature drops below the specified limit. The

normal operation  is automatically  restored when the temperature lowers

input-output reverse voltage pr(}tecti(m function
: “I%is  function is to protect the element when the electric ~tential  of output terminal exceeds

the one of input terminal (ft~r example input instantaneous shorf<ircuit, etc.).

—
(Nu(e)  i%lthm]gh  the pmtectiun functions are designated t,) protect the elemrnf upon occurrence of trouble, fhe detection ~

p(]int is not warranted value.  Please design within an absolute maximum ratiu~s.

!——————

! Irarim]s package
Since thr  insulation sheet is not required when the heat sink is muunted,  production COSI can be reduced.

Full-mold enables complete  insulation with adjacent devices, which improves safety.

Surface mount package enables automatic high density mounting.

Surface mmmt type regulators employ taping package. (Refer f~ the f~oowing  figure.)

SHARP
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General Information

TO-220 type/TO-3P type package form (sleeve package)

F’rnc]ucl  (’~( )-220) X 50pcs.

Stopper
(withuut  guar(l)

SC-63 type package form (sleeve package)

sleeve

Product (SC-63) X 75pcs.

~“o”

St<>pp?r
Slreve  with pro(lucts

(without  guar[i)

Wrapping cast,

● SC-63 type package form (taping package)

EIAJ (RC-I()()9B)
. I;[AJ KC-l o0913~E” 16081,
‘raping  nlaterial:  I]c]lys~r(,r]e

L—.. —... —-l

$ :;:10
5 Acquisition  of RC.I certiticati(ln  bas?cl on I S ( )  !)()()()  series

High quality anct hixh  reliability are supported  l>Y relial>lr  quality contrt)l  systt,n].

o‘1
\’

q

.
:

.,.
,.’

Size: ‘IY1> valu(,
ll*,it: ,n*,]

—
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General Information

■ Numbering System (Low Power-Loss Voltage Regulator)

)4—. ● Q

TI —
None, 2,5 : Standard output voltage precision (reference voltage precision)

type (*5%/+4%)
0,1,3,4,5,6 : High precision output voltage (reference voltage precision)

me (*2.5%/&2%)
A, B, C, D, F, G, H : Lead forming type
T, U : Tapepackaged type
v : Output voltage minute adjustment type (Adjustment range: *10%)
—

— Numeral : Represents the output  current
[1 “: 1A (1.5A), 2: 2A, 3: 3A (3.5A), 4: 4.6A, 5: 0.5A (5A), 10: lOA]

—

A : OFF-state low dissipation current type, full-mold package
B : overheat shut-down function, full-mold package
D, F : Full-mold package (except TO-3P)
G : Reverse voltage protection type, full-mold package
H : 1.5A output current, full-mold package
R, S : Full-mold package with reset signal generation function
V : Variable output voltage type
z : Surface mount type

—

r
N : NPN transistor output type
R : TO-220 full-mold package
S : EIAJ SC-633-tefiinal p;ckage
T : EIAJ SC-63 >terminal  package

LD : TO-3P package
V : Variable output voltage type

+

Numeral : Represents the output voltage [2: 2.5V,  3: 3.OV (or 3.3W,
05 or 5: 5V (or 5.lVor  5.3V), 09: 9V (cjr9.3V),  12: 12V (or 12.3V),
15: 15v (or 15.7v), 7 (or 20 or30) : Variable]

8



General Information

■ Numbering System (Chopper Regulator/ Primary Regulator)

PQ ( ❑ 0

‘L

D
F
z

Numeral : Chopper regulator
Primary regulator

—

[1, 21
1, 2]

: TO-3P package
: TO-220 package
: EW SC-63 surface mount type

L

-rC : Chopper regulator
P : Primary regulator

+

Numeral : Chopper regulator (Stepdown / Polari&  inversion) [ 1]
Chopper regulator (Stepup) [2]
Primary regulator [1]

L



■

(1)

Precaution for Use of Low Power-Loss Voltage Regulators (TO-220/ TO-3P series)

External connection (TO-220 series)

C MOS (,,- [“1’1

The connecting wiring of C(J and each terminal must be as sh~}rt  as possible. Owing to type, value and wiring conditif~n ol

capacitor, it may oscillate. Confirm the output waveform under the actual condition before  using.

ON/OFF  control terminal 4 is c[,mpatibl? with IS’l”rI.. [t enables to be directly drive by TTI. or C-MOS standard l(~fic (RCA4WMI
series). If ON/OFF” control terminal is not used, it is recommended tn directly c(mnect  applicable terminals with input terminal.

If voltage is applied under the conditions that the device pin is connected divergently or reversely, the deterioration  of characteristics

or damage may occur. Never allow improper mounting.

If voltage exceeding the voltage of DC input terminal ~ 1’ is applied to

the output terminal 2 , the element maybe damaged. Especially when

the I)C input terminal ! is short-circuited to the (;NI) in (Jrdinaw

operating state, charges accumulated in the output capacitor  Co flow

to the input side, causing damage to the element. In this case, connect

the ordinary silicon diode as shown in the figure.

10



GeneraI Information

(2) Mounting

1 In case fjf lead forming, please  be careful (O keep minimum size as follows so that mechanical stress shall not be applied to the

pnrtion between terminal and m(~lrl  resin

9“:’’” 4:::::::::::t- :3.7n1t11  \Jt IN

2 ~ Please  be careful to meet the following items in mounting a device tu a heat sink
Refer to the following drawing in tightening screws.

u M:3 flat fillister head screw
(Do not use a countersunk head screw.)

~ Flat wash~r

!,!I ,,,,,,

I Al plate

_ Spring washer

M3 nut q

Please  be careful nc]t to apply mechanical stress to the lead terminal in mounting and after mounting.

[n case of T()-220,  0,4 to 0,5N m torque is recommended, (In case of T()-:3P,  0,4 to 0,6N . m torque)

Be careful (U meet  the ff)lk)wing  requirements so that the heat from inside of device shall be radiated efficiently and mounting

shall not cause  damages for the device,

(A) Warp and unevenness shall not occur on the c(,ntact  surface  betwe~n the heat sink and device.

(13) Metal dust and burr shall not be attached to the contact surface between the heat sink and device.

(C) Silicone grease  shall be uniformly  applied un the contact suface  between the heat sink and device. Please select the
fulluwing  grease.

(a) No secular variatiun in operating  temperature range,

fb) Base oil does not separate anrf it does not permeate into the device.
(c-) Even il base oil permvates into the device, operation and life time are not given bad influence.

Fur example, we recommend (;-746 : Shin-Etsu Chemical Cu., [,td, and SC-102 ; I)ow Corning Toray Silicone Co.. I.td,

(D) Please use a M3 flat fillister head screw. I)o not use a cour][ersunk  head screw etc.



(3) Thermal protection design

Maximum power dissipation of devices is obtained by the following equation.
PI) = 1[] X NIN – V U )

When ambient temperature T. and power dissipation PI) (MAX.) during operation are determined, use a heat sink which allows the

element to operate within the safety operation area specified by the derating curve. Insufficient radiation tives an unfavorable influence

to the normal operation and reliability of the device.

In the external area of the safety operation area shown by the derating curve,  the overheat protection circuit may operate to shut-

down output. However please avoid keeping such condition for a long time.

(4) ESD (Electro Static Discharge)

Be careful not to apply electro static discharge to the device since this device employs a bipolar IC and maybe damaged by electro

static discharge. Followings are some methods against excessive voltage caused by electro  static discharge.
‘“l;
.?’

.j

(5)

Human body must be grounded to discharge the electro charge which is charged in the body or cloth.

Anything that is in contact with the device such as workbench, inserter, or measuring instrument must be grounded.
Use a soldering dip basin with a minimum leak current fisolation resistance 10M Q or more) from the AC power supply line

Also the soldering dip basin must be grounded.

For cleaning

Be careful to meet the following requirements in cleaning.

‘1’ Solvent cleaning : Solvent temperature : 45-C or less, Immersion :3 min. or less

~’ LJltrasonic  cleaning : The influence to device by ultrasonic cleaning is different by the size of cleaning bath, ultrasonic powers,

output, cleaning time, PWB size or device mounting condition etc. Please test it in actual using condition

and confirm that no detects arise beforehand.

t~. Applicable solvent : Ethyl alcohol, Methyl alcohol, Isopropyl alcohol.

Before using alternative solvents, confirm that they do not dissolve the package resin or promote corrosion within the chip.
A use of fluorocarbons type solvents is internationally prohibited. L)o not use solvents containing these substances.

SHARP
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General Information

(6) Precautions in designing heat sink of regulators (TO-220, TO-3P Series)

1 [n case that thermal resistance of heat sink is indistinct :

Take the case tempemture  (Tc) with # 0.1 (mm) thermocouple between device case and heat sink. (Ambient temperature is

MAX temperature of ordinary operating condition,)

T,=  PXR,h  fj-,]~r.

= ~,--OXI())  xRth o-,)+T,

Confirm T, S TjMAX  (125-C), (It is recommended that T, is 70 t{) 80%, of TIMAX.)— .—

2 In case that thermal resistance of radiation plate is distinct :

T = PX R’th  (J–a,  +Ta

= N,–(JX In) xR’th ~j–~J+T~  On condition that R’th  ~–,,)=Rth  (, -,)+  Rth,,  –ZI

Confirm T, S T, MAX (125”C).  (It is recommended that T, = 70 to 80%, of T,MAX)

However, it is desirable to confirm on the mounted condition, so it is recommended to take 1, method,

P : Power dissipation of device
T,, : Ambient temperature (MAX)
T: Case temperature (MAX)
Rtt, [~-<) : Thermal resistance between junction and case

1A regulator: 6.67°C /W
1.5A, 2A regulator: 5.56”[ /W
3A regulator: 5.00°C /W
4A reWlator:  5.56-C  /W
5A, 10A regu~ator: 1.67’C/W

R’th  (J- .) : Thermal resistance between junction
and ambience with heat sink

Reverse side of device

Thermal Resistance-Area of Heat Sink
(2mm thickness aluminun plate)

100 1; I
!
L_~__._.

! -4- –.--–––

~ ---- ~ ‘! i ~ :-=T- “
WI I :1,’:

Remlator

Heat sinkd

Vk’w of regulator attached on the center of
square heat sink

[)
Area of heat  sink (cm’)

13



General Information

■

(1)

‘1

~

(2)

Precautions for Use of Low Power-Loss Voltage Regulators (SC-63 Series)

External connection

1 1 I

I.)acl

The connecting wiring c,f C,,, CIN  and each terminal, fin portion must be as short as possible. It may oscillate by type, value and
wiring condition of capacitor. Confirm tbe output wareform  in actual using condition beforehand.

If voltage is applied under the conditions that device pin is connected divergently or reversely, the deterioration of characteristics

or damage may occur. Never allow improper mounting.

Thermal protection design

Maximum power dissipation of devices is obtained by the following equation.
PI] = 10 x (VIX  – V())

When ambient temperature T,, and power dissipation PI, (MAX.) during operation are determined, use a heat sink which allows the

element to operate within the safety operation area specified by the derating curve. Insufficient radiation gives an unfavorable influence

to the normal operation and reliability uf the device.

In the external area of the safety operation area shown by the derating crrme, the overheat protection circuit may operate to shut-

down output. However please avoid keeping such condition for a long time.

(3) ESD (Electro Static Discharge)

Be careful not to apply electro static discharge to the device since this device employs a bipolar IC and maybe damaged by electrc)

static discharge. Followings are some methods against excessive voltage caused by electro  static discharge.
11 Human body must be grounded to discharge tbe electro  charge which is charged in the body or cloth.
,,; Anything that is in contact with the device such as workbench, inserter, or measuring instrument must be grounded.
:~ Use a soldering dip basin with a minimum leak current (isolation resistance 10M Q or more) from the AC power supply line.

Afso the soldering dip basin must be grounded.

(4) For cleaning

Be careful to meet the following requirements in cleaning.
1, Solvent cleaning : Solvent temperature : 45 C or less. Immersion :3 min. or less

Z Ultrasonic cleaning : The influence to device by ultrasonic cleaning is different by the size of cleaning bath, ultrasonic power

output, cleaning time, PWB size or device mounting condition etc. I’lease  test it in actual using condition

and confirm that no detects arise beforehand.

:3 Applicable solvent : Ethyl alcohol,  Methyl alcohol, Isopropyl alcohol.

Before using alternative solvents, confirm that they do not dissolve the package resin or promote  corrosion within the chip.

A use of fluorocarbons type solvents is internationally prohibited. Do not use solvents containing these substances.

SHARP
14



General Information

(5 )  So lder ing

1  Rt=ffuw s~jldering

Maximum 2 times soldering * is available within the temperature profile shown below. temperature shown in the fiWre is the

temperature in a fin portion of the devices.)
(A) A use of infrared lamps to heat up for soldering may cause a localized temperature rise in the resin. The temperature of

resin portifm  should be within the temperature profile below.

(B) ‘he temperature rise in soldering-reflow should be 4 C/s or less.

* ‘ PQ X X S2 series/  PQZrZ X X series /PQ:3TZ X X series/PQ7VZ5/PQ20VZ X X series : 2 times or less

240 c

200”C”

180”[

25’(’

— —

●

2min.

10s

l—
lmin..
80s

lmin.

2’ Dip soldering
It is recommended that only one soldering dip should be done at 260’C, for 10s or less. Please be careful to meet the note items

beluw  concerning dip soldering,

(A) Please cuol  the device naturally after  s(ddering  dip.
(PI) Please be careful nut to give any mechanical stress or the impact stress to the device during naturally cooling,

Even under the above c{mditions,  there is a possibility that the stress ~ven to the terminals by the deformation of PWB makes the gold
wire cut in the package. Please confirm under the condition of actual use beforehand.



(6) Mounting

Standard mounting patterns of surface mount type regulators

Following is the standard mounting pattern of surface mount type regulators. A pattern of radiation plate is A portion shown below. In

actual use, however, Cu area must be suited to power dissipation based on derating curve of each data of data book.

3-terminal package equivalent to SC-63

1-
7,0

-i

~~
I 2.54 2.54 I

1- 5.08 d

&terminal package equivalent to SC-63

(Unit: mm)



General Information

■ Cares When Composing the Negative Output Power Supply
The positive and negative power supplies can be used in the following way. Fig. 1

Use a multiple transformer, and add the protection diodes (Dl, D2*),  and decoupling capacitor. For the RA, RG, RR, SZ, TZ series,

the V! value of protecti[m  diode should be less than 0.8V (Silicon diode). For other regulators, the value should be less than 0.4V

(sch[)tthy  diode).

For the variable output type RV series, set the value of protection diode so that the terminal ~ 4) (output voltage adjustment teminal
Vadj) is set to Vadj > – 0.4V,

(Such configuration of center trap transformer as applied for negative power supply type 3-terminal regulator of 79 series is not

applicable. Fig. 2)

*If there is a load Rx given directly from VOI  to Voz  as shown in Fig. 1 and if one of regulators is started earlier than other owing to

difference of output stati-up time in Regl and Reg2, the voltage of output terminal of one regulator lowers below GND potential,

resulting in malfunction or damage to the regulator. The protection diodes prevents such malfunction and damage.

Flg.1 Example Circuit of Positive/Negative Power Supply

bit

Trans[c)rmar
SHARt’ +Vl)l

I [H+

hw p“wer.l”ss

+ voltage  regulator +

n,

GN1)

B.<,,

N

:;4:7:3

Rx

S H A R P

Inw  power- f<>ss
v(tltagr  re~ulatc]r +

l), —V<)i

FIg.2 Example of Center  Tap Transformer Circuit of
Negative Power Supply Type 3-terminal Regulator

iv,),
Tratls  formar

>terminal  rvgulatc,r

L1

+ zI –V(>2
:<-tPrtninal  r?gulator
for negative p(>w(r o
.Uppl)’

—
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General Information

Precaution for Use of Chopper Regulators (SC-63 Series)

External connection

v,.

VI>

I.,ad

Wiring condition is very important, Noise associated with wiring inductance may cause  some problems.

For minimizing inductance, it is recommended to design the thick and short pattern (between large current diodes, input/output

capacitors, and terminal 1, 2. Singlepoint grounding (as indicated) should be used for best results.

When output voltage is not stable, it can be improved by attaching capacitor (from several nF to several dozens nF) to external

resistor R?.
High switching speed and low forward voltage type scbottky barrier diode shmdd bt  recommended for the catcl]-diode  [) because

it affects the efficiency. Please select the diode which the current rating is at least 1.2 times greater than maximum switching

current.

The output ripple voltage is highly influenced by ESR (Equivalent Series Resistor) of output capacitor, and can be minimized by
selecting [Dw ESR capacitor.

An inductor sbf)uld  not be operated beyfmd its maximum raterl current so that it may not saturate.

Thermal protection design

Internal power dissipation (P) of device is generally obtained by the following equation

P= 1s!. (Average) XVSATX D’+VIN  (voltage between VrN to COM terminal) X 1,’ (consumption current)

Step down  type

TON V()+vk[)’  (I)Uty)  = ~(penod)  =

VIN–VSAT+VF

1s!. (Average)= 10 (Output current)

Polarity inversion type

TON =
n’ (I)uty)  = ~benod)

V() +VF
VIN+  V[) ‘VSAT  +Vr

I\LV (Average)= ~ x 1(1

VT : F{)rward voltage of the diode



General Information

When ambient temperature T, and maximum power dissipation PT, (MAX.) during operation are detemined,  use a Cu plate which

allows the element to operate within the safety nperaticm area specified by the derating curve. Insufficient radiation fives an unfavorable

influence to the normal operation and reliability of the device.

In the external area of the safety operation area shown by the derdting curve, the overheat protection circuit may opemte to shut-down

output. However, please avoid keeping such condition fur a long time.

(3) Adjustment of output voltage

output voltage can be adjustable by attaching external resistor  RI anrf ~ to 1, ! nr output terminal. Adjustable range is as follows.

a) Stepdc)wn voltage type

V()=vllf (0 :15V
Maximum value is limited tu 0.9X (V[~-Vsxr)  by input volage.

b) I’olarity  inversi(m  type

V()=–vl.l to –:30V
VO is limited to 40-Vi~-V~ by input vnltage.

output voltage V() %V,c, (1.26) X (l+ Rz/R;)  w

(4) ON/OFF control terminal

( ON/OFF control)

In the following circuit, when ON/OFF control terminal ~ becomes low by switching transistor Tr on, output voltage may be

turned  OFF and the device becomes stand-by mode. Dissipation current at stand-by mode becomes Max. 4fK)JiA.
( Soft start)

When capacitor Cs is loaded, output pulse gradually expanded and output voltage will start softly.
( f) N/OFF control with soft startup>

For ON/OFF  control with capacitor Cs, be careful not to destroy a transistor Tr by discharge current fr(~m  Cs, arfcfing  a resistor

restricting discharge current of Cs.

VI.

/ ON/OFF c[)tltrf,I  sigt]al

Step-down Output Type Circuit Olagram

I A)acl
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General Information

I (v) I
r)uty  I)\{4x

ON,OFF”  ~ ,;:,)-

t e r m i n a l  vcdta.se  :
L)uty  0%,

225
(vrH1  )

1.4

(vTH1)h)

o~~J

1’;2
—.

/
1’ Stand-by mode

T’  OF  F.state

3 Sllft  Surl

Time

(5) Soldering

~) ReflOw s~]d~ri~g

It is recommended that only one soldering should be done within the temperature profile shown below. (Temperature shown in

the figure is the temperature in a fin portion of the devices.)

(A) Please avoid mounting to ceramic PWB.

(B) A use of infrared lamps to heat up for soldering may cause a localized temperature rise in the resin. The temperature of

resin portion should be within the temperature profile below.

(C) The temperature rise in soldering-reflow should be 4SC /s or less.

240’C

2oi)”c

180°C

25°C ,
2min.

—

—

—

—
10s

.
lmin.

●
I 80s

I +

lmin.
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General Information

‘.Z Dip soldering

It is recommended that only one soldering dip should be done at 260’C, for 10s or less. Please be careful to meet the note items

below concerning dip soldering.

(A) Please cool  the device naturally after soldering dip.

(B) Please be careful not to give any mechanical stress or the impact stress to the device.

Even under the above conditions, there is a possibility that the stress given to the terminals by the deformation of PWB makes the

gold wire cut in the package.
Please confirm under the condition of actual use beforehand.

Distance and stress

In order to avoid thermal damage to the device, solder should be

applied to the lead portion only, and must be kept a specified
distance away from the point where the leads meets the body.
Care must be taken to avoid unusual stresses during soldering.

In particular, never overheat the resin area, and avoid mechanical

stresses to resins and leads. Failure to exercise these precautions

can cause problems such as package cracking, lead/resin

separation, or breakage of the gold wire, resulting in a dramatic

loss in reliability or a significant change in operating

characteristics.

Soldering methods include dip soldering (wave soldering),

reflow soldering, and application by soldering iron. Here we

describe typical soldering methods and the potential problems

that they can cause to optoelectronic devices.

o x o

Avoid Stressing of Leads

Common Adverse Effects of Soldering

Appearance
Separation of resin tiom  lead
Package cracking
bwered humidity resistance

Reliability I bwered insulation strength
I Gold-wire breakage

(6) For cleaning

Be careful to meet the following requirements in cleaning.

.1) Solvent cleaning: Solvent temperature: 45-C or less, Immersion: 3 min. or less

(? [Ultrasonic cleaning: The influence to device by ultrasonic cleaning is different by the size of cleaning bath, ultrasonic power

output, cleaning time, PWB size or device mounting condition etc. Please test it in actual using condition

and confirm that no defects arise beforehand.
(~ Applicable solvent: Ethyl alcohol, Methyl alcohol, Isopropyl alcohol.

Before using alternative solvents, confirm that they do not dissolve the package resin or promote corrosion within the chip.

A use of fluorocarbons type solvents is internationally prohibited. Do not use solvents containing these substances.
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■

(1)

I

Precautions for Use of Sharp’s Primary Regulators (TO-220 Series [PQ1PF11 )

For designing

Starting circuit

Following is a diagram of operating circuit and it’s peripheral ~rtirrn.

operating Circ[]it  :incl It’s Peripheral Portion

Setting starting resistance

Concerning stand-by current (fl.15mA) MAX. and ‘starting time of power sLtpply,  the value of starting resistor R, is obtained by

the following equation.

*For ex.) during 0.5s, C!(I  is charged tu the level  of operation starting voltage (18,5V)  MAX.

~q=~lN  ([,(-, –V,, ((lN))/[0.15X  10 1+(18 .5 XCIO)/  ().s]

VIN (I)L  ): I)C input voltage

(Minimum input voltage which is necessary for IC to start operation ex. 70VAC X ~2=99VI,( )
V(( [[,i: operation starting voltage of IC (18.5V MAX.)

When [C starts (() operate,  current (n Vc L terminal increases. ‘Ille current is supplied by an auxiliary winding of main ~ransforrner.

After rectification of auxiliary winding, voltage (both sides of C,(I) must be set on operation st(~pping vulta~e  (V ~ ()) I i ‘9.C3V ‘~yp.)

ur more. MOS-F~ driving voltage in IC is about I:3V, which is applied from Vc’c terminal. When Vcc is about lfi.5V nr more,

MOSFFYr drivinx vuhage  is in uptimum  condition”  due to built-in voltage regulator circuit for driving voltage.

Extending the capacity [~f smoothing capacitor  (C,())  for auxiliary winding voltage
After smoothing rectification of auxiliary winding (both sides of C’111=  Vcc).  ripple voltiage  becomes high by turns and diameters

of auxiliary winding. When voltage falls below operation stopping voltage Vcc ([)! ~ J, it may sometimes cause uperating  error.

In this case, it is recommended to extend CtI. However,  starting time becomes lunger  du~ to extending C ,(, because starting time

is determined by buth starting resistur RLI and C III. “10 shorten the starting time, it is recommended to employ  2-s(ep rectificatiuu

circuit. (Refer to following fifllre. )

SHARP
22
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I)- 1)(
M M

5 ~
V( , (;NI)

2-step  Rectification Circuit

As a standard in designing, proper capacity of C] I is 10 tu 47:, F.

Extending the capacity of CI[l in 2-step rectification circuit, current to Vcc terminal can be supplied from storaged charge in Cl{, after

starting operation of IC

Slow up input

During slow up start finput voltage is gradually rising), there are some cases when output is soon shut down after it starts to

operate, This is because output vt)ltag?  does not exceed  the rated value due [n halfway of slow up starting.

A fall of uutpu(  voltage during operating IC makes photocoupler  in voltage control system OFF-state. In that condition,  CA

terminal voltage is not fixed at :1.6V, and will stact  to rise soon after starting to optrate  IC. When CA terminal voltage exceeds Vt ~

,~)\,II) 7.7V,  output of [C is shut down. ‘1’o avoid the shut down, output must be maintained at the rated level,  mak]ng  operation

stacting voltage higher, or add a discharge circui(  of capacitor CA which is connected to CA terminal. (refer  to the figure. )

o

m

l), (;Nt)

M —:Ic,

1<

k!,

1
c?

Circuit for Slow up Input
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To avoid shut down, keep VCA below 7.7V, by discharging the charge of CA at R~ through D4. To do this, use a power supply which

can supply the rated power under the condition that AC input voltage is 75VAC. To do this, ues a R~ and RS are designed as follows
when AC input voltage is less than 75V,4C,

Electric potential of both side of R~ stands for VKS.

VR5 <7.7 – V~I,~ VFI,~ : forward voltage of diode D4

When current flowing into R3 is 0.2mA,

R= ({2V1N  (AL) [MIN. ] –7.7+VF1,4) / (0,2X 10-‘)

R5= (7.7–VFr14)  / (0.2 X10-{)

VIN {AC)  [MIN. ] :Minimum input voltage to gain the rated output

F Reduction of restarting time from shut-down state

Under the shut down condition due to overcument  and overvoltage protection function, once supply voltage of IC (VCc) must be

lowered below operation stopping voltage (VCC (nFF)) 9.3V Typ. in order to restart the power supply. Generally, AC input voltage

is once fumed off. However, in cases that starting resistor Rq is connected after smoothing rectification of input voltage, it takes

sometimes unexpected time to make the electric potential of Vcc drop to less than 9.3V. This is due tu storaged charge of

smoothing capacitor Cl,.

In this case, connect a starting resistor before rectification of AC input voltage. And Vcc has no influence of storaged charge of

smoothing capacitor C6 while AC input voltage is () FF. VLC soon drops to OV, and that can shorten the restarting time.

0

E VI.  AC

AC input

vLt
m

. . . . . . . . . .
0

Dt,

521 v<<
Vcc (;NI)  V,,,

AC OFF T.

I>{}ssible  t<> rvstart  titer ‘la
COnnectin~ starting resistor after rectification

0

AC input

n-r
0

l~wR, 1)!MT
521

Vc( CN1) v,>. “ 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

AC OFF t+

Connecting starting resistor before rectification
I’ossihle  to restarl  after .4C OFF

SHARP
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While AC input voltage is OFF, output of IC is shut down and it takes some time LO restart. IKIS is because electric potential of IC

input terminal WCC) is more than operation stopping voltage (VCc (UE  F)) 9.3V Typ. and IC keeps operating. (refer to the following

figure.)

In this case, connect the starting resistor before smoothing so that Vcc soon drops to OV. As a result, output will not be shut down

while AC input voltage is OFF

VIV AC

V<,ll

::

V( ( ::::::;:

-------------------------- $).:I\’
. . . . . . . . . . . . . . . . . . . . . ..!......,;;:
;:
::;:
:::: output shut-down moclv  ;::
::
:: hnp<>ssiblv  to restari  ~ I’ossihle to restarl;, +
::

IC op?rates
y

.4C OFF 1+

Timing Chart at OFF-state of AC Input Voltage

(Connecting starting  resistor after rectification)
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‘t Patterning to printed circuit board

Patterning to a printed circuit board may cause a noise and a malfunction. Especially for dotted line portion in the fi~re,  reduce

the mop area and make the pattern thick and short because high frequency current flows in that portion.

The capacitor C,z which should be connected to CA terminal must be connected as close as possible to IC, and auxiliary winding
GNI) must be directly connected to IC (;NI) (do not connect by way of control  system (;N1))

(; NJ)

(F(;)

‘.,
,,, “ c<,,  II, <, I .YTI,,IT,  (,NI)

.,,
‘.,

.4uxili:iw  win(iing  (, N])

Patterning to PCB

1)5

N o
. . . . . . . . . . . .,.. .,,

+

L1 c,,

o

v<), ,

(; N])
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(2) Mounting

[n case of mounting, please be careful not to apply mechanical stress to the purfimr  between terminal and mold resin.

Please fix the device on the heat sink with tightening torque  uf 0.4 to ().5N m by using M:] screw. Strictly observe the following  items

to effectively radiate the heat fmm inside of the device.

(A) Warp and unevenness shall not occur  on the contact surface behveen  the beat sink and d?vice.

(B) Metal dust and burr shall not br attached t,) the contact surface between the heat sink and devicr.

(C) Silicone grwase  shall be uniformly applied on the c{)ntact  surface between the h?at sink and dfvice. Please select the f(dlowing

grease.

(a) NO secular variati(m in operating temperature range.
(b) Base oil does not separate and it does not permeate intc~ the device.
(c) Even if base uil permeates into the device, operation and fife tire? are not given bad influence.

Fc)r  example, we recommend C~746:  Shin-Etsu Chemical C().,  Ltd. and SC-102 : [low Corning ‘ruray  Silicone Co.. Ltd.

(r)) Please use a M3 flat fillister head screw. 1)0 not use a countersunk head screw etc.

(3) ESD (Electro Static Discharge)

Be careful not to apply electm  static discharge to the device since this device empk)ys  MOSFEI  and a bipolar  IC and may be damaged

by electm static discharge. Following”  are some examples of counter measures agaiust  excessive voltage caused by electro static

discharge.

(A) Human body must be grounded to discharge the static electrici~  which is charxed in the body ur cloth

(B) Anything that is in contact with the device such as workbench, inserter, or measuring instrument mnsl be grounded.
(C) LJse a sukferin~  dip basin with a minimum leak current (isolation resistance 10M fl ur more)  from the AC power supply fine.

Also the soldering dip basin must be gruunde[i.

(4) For cleaning

Bc careful to meet the folluwing  requirements in cleaning.

(A) Solvent cleaning : Solvent temperature: 45 C or less, [mmersion  :3 min. or less

(B) ~Jltrasonic  cleaning : ‘I%e  influence tu device by ,dtras(mic cleaning is different by the sizt  of cleanin~ bath, ultrasonic power
output, cleaning time, PWB size or device mountinx c(mditiun etc. Please test it in actual using condition

and cnnfirm that no detects arise beforehand.

(C) 4pplicable  solvent  : Ethyl alcohul, Methyl alcohol,” Isoprupyl alcohol.

Before using alternative solvents. confirm that they do not dissolve the package resin or promote  corrusiun  within the chip.

A use of fluorocarbons type sulvents  is internationally prohibited. I)o not use solvents contiainirrg  these substances.
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■ Example of Application Circuit
1. Multi-output switching power supply (using fixed output voltage regulator and primary regulator)

4-termirlal low power-loss
Rt!sh current c(]ntn)l circuit voltage regulator

I.inc,  tiltt~r / ~ >“”0’

a–
-0+

a–

!U. . . . . . . . . . . . . . .::; ~ Power
:!
::
~:

MOSFI!T

Prima~  reg(llator / I

2. Print concentration control of word processor (using variable output voltage type)

,., L’”❑ +,
,..’  ;,

Switching powrr  S“PPIY ., ,...
~[)r)  ‘“ ,,.’

12\’
,..

L)river

I I

5V

4-trrrninal  h,w p<,w?r-f(,?s
v<dtage  rt.gulat(,r Trariable v

q g

r2?,V to 18\?

24V
P030RV31 Thermal htad

“’”rkey  board/

p?n

ON/OFF”  control”

Print c[>ncentration  changes
by paper  c(]nditions
Y-m
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3. I,CI) driver  (using chopper regulator)

RAM CPLT d
Source  driver

\

A

t

z
LCD .?

> contn]ller + T L C D
*
~:

Switching power  supply

5V

1 ~’“

\ )

4
tiurce  driver

12V
>

Puwer  SIIPPIY in each  (Iriv?r
Chopper regulator

1511,(H

4. Power supply for personal computer (using high current output type regulator)

Switching
power supply

~“T’ “E””=

_ o
ON/OFF. control

I
- 1 PC17DV1  o CPU

Photocoupl?r 3.3V/  loA

““’T”’v’”  “E

~ 4ter,”inallowpower-lossvolt2gereglatr

-[ High.urrvnt  <~utpui  type r?gulat(]r


