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Product name : VOILTAGE REGULATOR

Model No.: PO1LAX95MSPQ

1. These technical literature sheets include materials protected under copyright of Sharp Corporation ("Sharp”).
Please do not reproduce or cause anyone to reproduce them without Sharp's consent.

2. When using this product, please observe the absolute maximum ratings and the instructions for use outlined

in these specification sheets, as well as the precautions mentioned below. ~ Sharp assumes no responsibility

for any damage resulting from use of the product which does not comply with the absolute maximum ratings

and the instructions included in these specification sheets, and the precautions mentioned below.

(Precautions)

(1) This product is designed for use in the following application areas ;
-OAequipment  Audio visual equipment - Home appliances
- Telecommunication equipment (Terminal)

- Measuring equipment
- Tooling machines

+ Computers
If the use of the product in the above application areas is for equipment listed in paragraphs
(2) or (3), please be sure to observe the precautions given in those respective paragraphs.

(2) Appropriate measures, such as fail-safe design and redundant design considering

the safety design of the overall system and equipment, should be taken to ensure reliability

and safety when this product is used for equipment which demands high reliability and
safety in function and precision, such as ;

- Transportation control and safety equipment (aircraft, train, automobile etc.)
-Trafficsignals - Gas leakage sensor breakers - Rescue and security equipment
- Other safety equipment

(3) Please do not use this product for equipment which require extremely high reliability
and safety in function and precision, such as ;

- Space equipment - Telecommunication equipment (for trunk lines) ]
- Nuclear power control equipment - Medical equipment

(4) Please contact and consult with a Sharp sales representative if there are any questions
regarding interpretation of the above three paragraphs.

3. Please contact and consult with a Sharp sales representative for any questions about this product.
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PQILAX95

1. Application
This specification applies to the outline and characteristics of surface mount type series regulator (linear type),
Model No. PQ1LAX95MSPQ.

Features :
This product is low power-loss voltage regulator with built-in output voltage ON/OFF function,
over current protection function, the over heat protection function and adjustable DC output voltage.

Block diagram
DC input : Vin \ / DCoutput : Vo
IC
ON/OFF control : Ve Output voltage adjustment : Vadj
&
GND

2. Outline: Refer to the attached sheet, Page 4.

3. Ratings and characteristics :  Refer to the attached sheet, Page 5 to 7.
3.1 Absolute maximum ratings
3.2 Electrical characteristics
33 Electrical characteristics measuring circuit

4. Reliability: Refer to the attached sheet, Page 8.
5. Outgoing inspection : Refer to the attached sheet, Page 9.

6. Supplement: Refer to the attached sheet, Page 9 to 12.

6.1 Example of application

6.2 Over current protection characteristics (Typical value)

6.3 Package specification

6.4 ODS materials :
This product shall not contain the following materials.
Also, the following materials shall not be used in the production process for this product. ‘
Materials for ODS : CFCS, Halon, Carbon tetrachloride, 1.1.1-Trichloroethane (Methylchloroform)
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6.5 Compliance with each regulation

6.5.1 The RoHS directive(2002/95/EC)
This product complies with the RoHS directive(2002/95/EC) .
Object substances: mercury, lead, cadmium, hexavalent chromium, polybrominated biphenyls (PBB)
and polybrominated diphenyl ethers (PBDE)

PQILAXO5MSP

652  Content of six substances specified in Management Methods for Control of Poltution Caused by Electronic formation
Products Regulation (Chinese : FETE =i SHALHIEELINE).
Toxic and hazardous substances
Hexavalent inated Pol inated
Category Lead Mercury Cadmium exav. e Polypromma © (_) ybrominale
(Pb) (He) (Cd) chromium biphenyls diphenyl ethers
& € (PEB) (PBDE)
Voltage regulator v v V4 v v V4

v/ indicates that the content of the toxic and hazardous substance in all the homogeneous materials of the part is
below the concentration limit requirement as described in SI/T 11363-2006 standard .

6.6  Specified brominated flame retardants
Specified brominated flame retardants (PBB and PBDE) are not used in this device at all.

6.7 This product is not designed as electromagnetic and ionized-particle radiation resistant.

7. Notes:

7.1
7.2
7.3
74
7.5
7.6

External connection
Output voltage adjustment
Thermal protection design
Static electricity

Soldering

Cleaning

Refer to the attached sheet, Page 13, 14.
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PQ1LAXY

2. Outline

1.640.2 Marking

0.424+0.1 0.42%0.1 0.4240.1 N
0.440.05 P

©
JJ&

NG
NEi

bE
4.3£0

+

o5 O

0.42+0.1 0.47+£0.1 C0.42+0.1 first 2-digit : - Lot No. (OLD DIN standard)
last digit : Symbol representing device series (A)

4.5%0.2
ca Unit: mm
<
1 1 1 L-}(-:]
' ' ' - Lead finish : Lead-free solder plating
é : : (Composition:SnBi)
i i [ Lead material :  Cu
i : : Product mass : (0.055g)
‘ 1.540.2 ' 1.5:0.2 :
: | s
Pin No. Pin name Symbol
@ Output voltage adjustment Vadj
@ | GND GND
©) ON/OFF control Ve
@ DCinput Vin
® DC output Vo
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PQ1LAX9

e .

3. Ratings and characteristics
3.1 Absolute maximum ratings

Ta=25C
Parameter Symbol Rating Unit Conditions
Input voltage (*1) Vin o 15 A%
Output control voltage (*1) Ve 15 v
Output adjustment pin voltage (*1) Vadj 5 v
Output current Io 500 mA
Power dissipation (*2) - Pd 900 mW Refer to Fig.1
Junction temperature (*3) Tj 150 C
Operating temperature Topr -40 to +85 kO,
Storage temperature Tetg -55 to +150 C
Soldering temperature Tsol 270 C For 10s

(*1) All are open except GND and applicable terminals.

(*2) Atmounting PCB shown in Fig.1

(*3) ‘There is case that over heat protection function operates at the temperature Tj=125"C to 150°C.
So, don’t use at the oblique line portion.

Fig.1 Pd-Tarating

1000

R

ca
=
=

@
[l
=]

Power dispassion Pd (mW)
B

200

Vs 5 0 T00 75 50
Ambient temperature Ta ('C)

(Note) There is case that over heat protection function operates at the oblique line portion.

Mounting PCB

Material : Glass—cloth epxy resin
PCB Size :20X20X 1.0 mm
Copper foil area : 180mm®

Thickness of copper : 35um
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PQILAX95M

3.2 Electrical characteristics
Unless otherwise specified condition shall be Vin=3.5V, Vo=2.48V(R1=R2=10k Q),Jo=30mA, Vc=1.8V, Ta=25C

Parameter Symbol | MIN. | TYP. | MAX. | Unit Conditions

Operating input voltage Vin 2.5 - 15.0 Vv

Output voltage Vo Vref - 9.0 \%

Reference voltage Vref 1215 1.24 1.265 A%

Load regulation RegL - 35 100 mV | JIo=5to500mA
Line regulation Regl - 6 20 mV Vin=3.5Vto 8.5V
Temperatute coeflicient Tevief | — | £10 | — % | To=10mA. Tj=01t0100°C
of Reference voltage

Ripple rejection RR - 50 - dB Refer to Fig.3
Output noise voltage Vno(rms) - 180 - uv 10Hz<f<100kHz
“Dropout voltage Vi-o - — 0.7 \% Vin=3V,lo=300mA
On-state voltage for control (*4) | Vc(on) 1.8 - - \%

On-state current for control Ic(on) — 5 30 wA | Ve=18V

Off-state voltage for control Vc(off) - - 04 v ,

Quiescent current - Iq - 400 700 1A | Jo=OmA
Outputoffstate Igs - | - 1 | pA | Ve=02v
consumption current ’

(*4) In case that the control terminal (&) pin) is non-connection, output voltage should be OFF state.
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3.3 Electrical characteristics measuring circuits

Fig.2 Standard measuring circuit of Regulator portion

Viom——

@ ® ¢
. @]
“[1uF ® ©@ O] A C\D
R1
éTIT(ON) \L Iq, Ias 10kQ /%L
Ve
I ® ®
717 As for the capacitors,

Refer to 7. Notes

Adjusting R1 between Vadj and GND ,R2 between Vadj and Vo to below condition,
allows the output voltage to be fine tuned.

Vo=Vref X (14R2/R1)

Fig.3 Standard measuring circuit of critical rate of ripple rejection

f=400Hz Sine wave
ei(rms)=100mV 4
Vin=3.5V
Ve=1.8V
Vo=2.48V(R1=10k{2)
Io=30mA

RR=20 log {ei(rms)/eo(rms)}

(R1=10kQ,Vref=1.24V)

S @ ® &
ei
© v Jt
— - Vv
vin | Tiur ® @ O e TR &
e Vo Rl
10kQ
° ® o °

7/14

As for the capacitors,
Referto 7. Notes

Yo



4. Reliability

The reliability of products shall satisfy items listed below. Confidence level : 90%
ITPD:100r 20
Test Items Test Conditions Failure Judgment Criteria Samp 1.es (0)
~ Defective(C)
leycle -55°C to+150°C
Temperature cycling (30min)  (30min) n=22, C=0
20 cycles test .
Humidity (Steady State) | +60°C, 90%RH, 1000k n=22, C=0
1 cycle : -20°C(2h) to 70°C(2h '
yele: 200(h) o 707-(2h) Vref<LX038
Damnp Heat cvelin Transfer time between high =22 C=0
anm = =
p real cycing and low temp. is 1h. Vref>UX1.2 ’
40 cycles test, 90%RH Regl. ;U;: 12
High temp. storage +150C, 1000h }§;g1>gx 11:;“ n=22, C=0
Low temp. storage -55°C, 1000h 0 ’ n=22, C=0
Operation life Ta=25°C, Pd=0.9W, 1000h  *5 n=22, C=0
, 15kmys”, 0.5ms «
Mechanical shock 3times) +X, +Y, £7 n=11, C=0
A 2 .
Vlbr.atlon 209m/s , 100 to 2900 Fo 100Hz/4 min U: Upper specification limit =11, C=0
(Variable frequency) 4 times/ X, Y, Z direction 1: Lower specification limit
Soldering heat 270C,10s  *3 : n=11, C=0
Ider refl
Solder re OV,V Item 7-5, Reflow profile x 2 times n=11, C=0
thermal resistance . ,
£100V, 200pE, 0Q
Electrostatic disch ’ ’ =11,C=0
ecirostatic disehaige Between GND and each terminal/ 3 times .
Robustness of Termination | Weight: 2.5N Failure if it has breakdown and =11 C=0
(Tensile test) 10 s/ each terminal  *1 loosened pin ~ *2 T
24022°C, 3s
s Solder : S1/3.0Ag/0.5Cu Failure if soldering area is not
Solderability EC19S TAMURAKENCORPORATION | soldered 95% or more.  *4 n=11, =0

made fluxuse  *3

*1  Terminal bending direction is shown below.
*2 Except for the bending of terminal.

*3  Soldering area is shown below.

*4  Excluding side face of lead edge.

*5 At mounting PCB shown in Fig.1

v

Weight
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5. Outgoing inspection

Asingle sampling plan, normal inspection level Il based on ISO 2859 is applied.

The AQL according to the inspection items are shown below.

Defect Inspection items AQL (%) Judgement criteria
i Electrical characteristics Depend on the specification
Major defect - 0.1 —
Unreadable marking Readability
Misior defect Dimensions 04 Depend on the specification
Appearance No chipped resin and no bent lead
6. Supplement
6.1 Example of application
@ ®
Vin R2 = |
= — |3
Cin ® @ Co
u l
77 mm 7 ol
ON/OFF signal
As for the capacitors,
High : Output ON Referto 7. Notes
Low or Open : Output OFF
6.2 Over current protection characteristics (Typical value)
100 <
S
gﬂ 7%
£
=3
£ 50
o
g
k|
Q
S 1
0 00.1 0.2 0.3 0:4 0. 0.6 0.7

Output current  Io  (A)
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6.3 Package specification

631
M

@)
©)
“)
©)

632
@

@)

633
(@

@

634
@)

@)

635

Taping package conditions

Tape structure and Dimensions (Refer to Fig. A)

The tape is made of the carrier tape (material : PS) and the cover tape (material : PET and PE),
which are combined together by heating.  Each dimension is shown in Fig. A.

Reel structure and Dimensions (Refer to Fig.B)

Each dimension of the reel (material : PS) is shown in Fig. B.

Direction of product insertion (Refer to Fig. C)

Product direction in carrier tape are shown in Fig. C.

Joint of tape

The cover tape and carrier tape in one reel shall be jointless.

The way to repair taped failure devices

Cutting a bottom of carrier tapewith a cutter, and after replacing to good devices,

the cut portion shall be sealed with adhesive tape.

Tape characteristics

Adhesiveness of cover tape
The peel-back force between carrier tape and cover tape shall be 0.1N to 1N for the angle 160° to 180° .
(Tape speed : 5Smmy/s)

Bending strength

Sealed tape : Bended tape radius shall be 30mm or more.

If bended tape radius is less than 30mm , there is case that cover tape come off carrier tape.
Rolling method and quantity

Rolling method ’ : A

Wind the tape back on the reel so that the cover tape will be outside the tape.

Attach more than 10 pitches of empty cavities to the trailer and attach more than 20 pitches of empty cavities to
the leader of the tape and fix the both ends with adhesive tape.

Quantity
One reel shall contain 1000 pes.
Minimum order and delivery unit shall be 1000pcs. (One reel)
Indication
Reel
The label with below contents shall be pasted on the reel.
* Mode] No. * Quantity ~ "Packing date
Package case
The label with below contents shall be pasted on the outer packaging case.
* Model No. * Quantity * Packing date

Storage environment
Taped products shall be stored under the state keeping away from direct sunlight and at the temperature 5 to 30C

and the relative humidity 70%RH or less.
Regarding the devices stored for a long time, there is possibility that deterioration of lead pin color and solderability may

be caused. Please use the devices after checking the solderability in advance.
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Fig. A Tape structure and Dimensions

PQILAXSY,

4.0 .
; : - 0.25
OL5 sl i 2.0 -
| : |
T I ; [ T T o
B e :
N y =
| | | | .
; i ; i < = =
i @._ __.-__.,-.{a{._._.-_ @_ I @_ — -
j | r ] /
| i \ i i r
! z : :
! | b1.6
| 8.0 g 1.8
A —
' ' 4.9 || MAX 5°

|

Dimensions: TYP. value
Unit: mm
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PQILAXY5N

Fig. B Reel structure and Dimensions

15.4
13.0

Dimensions: TYP. value
Unit: mm

Fig. C Direction of product insertion -

Pull-out direction

O o0 O o O O O O

a1 N =N
[o] [o] Lo} [o]
I i
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7.

PQ1LAXSY

Notes

7.1 External connection

@

@)
;e
“

72

7.3

Vin

Vadj
Cin Vc GND j Co

R1

ﬂ
~J
oy |
~J
<
~J
F—— Iload

C-MOS or TTL

Please be sure to place Co and Cin for this product.Also,
For the Co capacitor, '
*in case of ceramic capacitor, the capacity of over 1uF and B-type(X5R) or R-type(X7R)
*in case of electrolytic capacitor, the capacity of over 10uF and the ESR of under 1 {Qover the entire temperature range.
Also, please perform shortest wiring for connection between Co or Cin and the individual terminal.
There is case that oscillation occurs easily by kinds of capacitor and capacity.
Before you use this device, you should confirm output voltage on your use mounting state.
Please before you use this device, you should confirm output voltage on your use mounting state.
The input terminal for ON/OFF output control ; @ is compatible with LS-TTL,
and direct driving by TTL or C-MOS standard logic (RCA 4000 series) is also available.
Voltage application under conditions that the device pin is inserted divergently or reversely,
may occur the degradation of characteristics or breakdown of the device, please avoid it absolutely. |
In applying greater voltage to the output terminal ® than the voltage of !
the DC input terminal @), breakdown of the device may occur. Especially ,
in the case that the DC input terminal @ is short-circuited with GND, under the ]
normal condition, the charge that is being charged into the output capacitor e @lk) , @]_ o
(Co) flows into the input side.  This may cause breakdown of the device. | I
In consideration of such case, please connect a silicon diode as shown in the right schematic drawing.

Output voltage adjustrhent
Adjusting R1 between Vadj and GND ,R2 between Vadj and Vo to below condition,
allows the output voltage to be fine tuned.
Vo=Vref X (1+R2/R1) (R1=10k Q,Vref=1.24V)
It is recommended that R1 between Vadj and GND is 10k Q. In the case R1 is not 10k €2, please confirm fully at the actual
application in advance.

Thermal protection design
Internal power dissipation (Pd) of device is obtained by the following equation. -
Pd=Vin XIin-VoXIo (Iin : Input current) :
Before you use this device, you should confirm that the operating temperature and Pd are within the derating curve in Fig.1.
Insufficient radiation gives an unfavorable influence to the normal operation and reliability of the device.
In the case of no passage within the safety operational territory illustrated by the derating curve, the overheat
protection circuit operates to let output fall down, please avoid keeping such condition for a long time.
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PQI1LAXO9

74 Static electricity
Good caution must be exercised against static electricity since this device consists of a bipolar IC.
Following are some examples of preventive measures against excessive voltages such as caused by static electricity.
(O Human body must be grounded to discharge the static electricity from the body or cloth.
@ Anything that is in contact with the device such as workbench, inserter, or measuring instrument must be grounded.

7.5  Soldering
Reflow soldering should be proceeded twice as maximum within the bounds of below mentioned temperature profile.

Also, secondary reflow soldering is recommended to be proceeded after the temperature of the device cools
completely down to the room temperature..
1t is recommended that the second reflow become at the device which is the room temperature.
@ Please avoid mounting to ceramic PCB.
@ Aninfrared lamp used to heat up for soldering may cause a localized temperature rise in the resin.
The temperature of resin portion should be with in the temperature profile below.
@ The temperature sloping when soldering-reflow is 4°C/s or less.

260°C
230C
180°C \
150°C ‘ N
10s
25C
120s _ 40s

Even within the above conditions regarding solder reflow, there is the possibility that the external force given to the terminals
by the deformation of PCB may cause the electric properties change and wire breakmg in the device package.
In advance, please confirm fully at the actual application.

7.6 Cleaning
(1) Solvent cleaning : Solvent temperature 45°C  or less, Immersion for 3 min or less

(2) Ulirasonic cleaning : The effect to device by ultrasonic cleaning differs by cleaning bath size, ultrasonic power output,
cleaning time, PCB size or device mounting condition etc. Please test it in actual using condition
and confirm that doesn't occur any defect before starting the ultrasonic cleaning.

(3) Applicable solvent:  Ethyl alcohol, Methyl alcohol, Isopropyl alcohol

In case the other solvent is used, there are cases that the packaging regin is eroded.
Please use the other solvent after thorough confirmation is performed in actual using condition.
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