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Product name:  VOLTAGE REGULATOR

Mode No.:  PQ200WNA1ZPH

1. These spedification sheetsinclude materids protected under copyright of Sharp Corporetion ("Sharp”).
Please do not reproduce or cause anyoneto reproduce them without Sharp's consent.

2. When using this product, please observe the absol ute maximum ratings and the ingtructions for use outlined
in these gpecification sheets, aswdll asthe precautions mentioned below.  Sharp assumes no responsibility
for any dameage resulting from use of the product which does not comply with the aasolute maximum ratings
and theingructionsincluded in these specification sheets, and the precautions mentioned below.

(Precautions)
(1) Thisproduct isdesigned for usein the following goplication aress;
-OAequipment  -Audiovisud equipment - Home gppliances
- Telecommunication equipment (Termina) - Measuring equipment
- Tooling machines - Computers
If the use of the product in the above gpplication areasisfor equipment listed in paragraphs
(2) or (3), please be sure to observe the precautions given in those repective paragraphs.

(2) Appropriate measures, such asfail-safe design and redundant design considering
the safety design of the overd| system and eguipment, should be teken to ensure rdiability
and safety when this product is usad for equipment which demands high rdiability and
safety infunction and precision, such as;

- Trangportation control and safety equipment (aircraft, train, automobile etc.)
-Trefficagnas - Gasleskage sensor breskers - Rescue and security equipment
- Other safety equipment

(3) Peas=donotuse thisproduct for equipment which require extremely high religbility
and safety in function and precision, such as;
- Space equipment - Telecommunication equipment (for trunk lines) ]
- Nuclear power control equipment - Medicad eguipment

(4) Pleasecontact and consult with a Sharp sdes representetive 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.

viv
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This specification gppliesto the outline and characteridtics of seriesregulator (linear type), Model No. PQ200WNA1ZPH.
Applied Modd name
PQ200WNA1ZPH,
Usage
PQ200WNA 1ZPH isthe device for stabilization of DC positive output voltage with built-in ON/OFF function,
the over current protection function, the ASO protection function and the overheet protection function,
adjustable DC output voltage by using externd resistance and low consumption current at OFF~date (stand-by).
Thisdeviceispossbleto usein power supply circuit up to current cgpecity 1A.
Block diagram

2. Outline: Refer totheatached shedt, page 3.
3. Ratingsand characteridtics:  Refer to the attached sheet, page4to 7.
31 Absolute maximum ratings
3.2 Hedtricd characterigtics
3.3 Electricd characteristics messuring circuit
34 Pd-Tarating (Typicd vaue)
4. Rdiability: Refertotheattached sheet, Page81t0 9.
5. Outgoingingpection: Refer to the attached sheet, Page 10.
6. Supplement: Refer totheattached sheet, Page 10to 14.
6.1 Exampledf goplication
6.2 Output voltage adjustment characteristics (Typicd vaue)
6.3 Taping and red packaging
64 ODSmaterids
Thisproduct shdl not contain the following materiads.
Also, thefollowing materias shdl not be used in the production process for this product.
MateridsforODS : CFCs, Haon, Carbon tetrachloride, 1.1.1-Trichloroethane (M ethylchloroform)
6.5 TheRoHSdirective
Thisproduct conformsto the RoHS directive.
Materid for RoHS: mercury,lead(Except for high-melting point Solder), cadmium, hexavaent chromium,
polybrominated biphenylsand Polybrominated diphenyl ethers.
6.6 Brominated flame reterdants
Specific brominated flame retardants such as the PBBOs and PBBs are not used in thisdevice at all.
6.7 This product is not designed as d ectromagnetic and ionized-particle radiation resistant.
7. Notes: Refertotheattached sheet, Page15to0 17.
7.1 Externd connection
7.2 Thermd protection design
7.3 Saicdectricity
74 Soldering
75 Cleaning
7.6 Output voltagefinetuning
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2. Outline

Downloaded from AFfOW.com.

5.5+ 0.5

pbtdm FERENCE

Model No.

Lead finish
identification mark

Lot No

9.7 MAX

0.7 MAX

2.5 MIN

(OLD DIN standard)

0.3+ 02

— "= 01

4 (1.27)

— =3

3/17

2.1+ 0.5
(0.3)

|

Epoxy resin

a.n

[ 0 0.25

0.3

0.9)

Referencevaue
( ):TYP
Unit : mm
Scde: 51

DCinput (Vin)
ON/OFF contral (V)
DC output (Vo)
Output voltage
adjustment (Vadj)

& GND

R & R A

Lead finish : Lead-free solder plating
(Compogtion: Sn2Cu)

Lead meterid : Cu

Product mass:: (0.23g)
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3. Ratingsand characterigtics
31 Absolute maximum ratings

Ta=25
Parameter Symbol Reting Unit Conditions
Input voltage *1) Vin 24 \Y,
ON/OFF control voltage *D \Y/e 24 \Y,
Output adjusment pinvoltage  (*1) Vad| 5 \%
Output current lo 1 A
Power dissipation (*2) Pd 8 W RefertoFg. 1
Junction temperature *3) Tj 150
Operating temperature Topr -40to+85
Storage temperature Tsg -40t0+150
Soldering temperature Tl 260 For10s

(*1) All are open except GND and gpplicable terminds.

(*2) Pd:Withinfinitehest sink

(*3) Thereiscasethat over heat protection function operates a thetemperature Tj=125 to 150
so thisitem cannot be used in thistemperature range.

FHg.1 Inner derating curve

10

<
G

Power dissipation Pd W
(6]

N
N
.
N [
N T
\\\ N
0 40 20 0 20 40 60 8 100 120 140 150

Ambient temperature Ta

Pd : With infinite heat sink
(Note) Thereiscasethat over hest protection function operates oblique line portion.

Regarding thermal design, please consder * 3.4 Power dissipation vsAmbient temperature " with
priority.
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Downloaded from AFfOW.com.


S123342
reference

http://www.arrow.com

i EFERENCE

3.2 Hectricd characteristics
Unless otherwise specified condition shdl beVin=5V, Vo=3.3V (R1=2kQ ), Io=05A, Vc=2.7V

Ta=25
Parameter Symbol MIN. TYR MAX. Unit Conditions
Input voltage Vin 35 - 24 \Y
Output voltage Vo 30 - 20 Vv
Load regulation RegL - - 10 % lo=bmAto 1A
Lineregulation Regl - - 10 % Vin=41010v
o = ' ° | lo=5mA
Ripplergection RR - 60 - dB RefertoFHg.3
Dropout voltage Vi-o - - 05 \% Vin=35
Reference voltage Vref 2583 265 2717 \Y,
Temperature coefficient Tj=0t0 125
TeVref - + 1 - %
of reference voltage or 10 ° l0=5mA
On-date voltagefor
Vo Ve (on) 20 i i V|8
control
On-date current for
Ic(on - - 200 A
control (o) H
Off-gate voltage f
evolagetar Ve (off) i i 08 V| lo=0A
control
Off-date current for
Ic (off) - - 2 A [0=0A, V=04V
control
Quiescent current Iq - - 8 mA l0=0A
Output off-dat
puLor-side los i i 5 UA | Ves0av
consumption current

(*4) Incaseaof opening contral termind (2th pin), output voltage turns OFF

5/17
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3.3 Electricd characteristics messuring circuit
Hg.2 Standard measuring circuit of Regulator portion
Vo=Vrefx (1+R2/R1)

265% (1+R2IR1)
(R1=Q, Vref  2.65V)

Vin

Fg.3 Standard measuring circuit of criticd rate of ripplergjection

f=120Hz snewave
a(rms)=0.5vV

Vin=bVv

Vo=3.3V (R1=2kQ)
l0=0.3A

RR=2010g{ &i(rms)/eo(rms)}

W F Ve

T Y TZkQ

<
=)
)
=
<
m
AV
Y]
—
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34 Power disspation- Tardaing (Typica vaue)

Copper ol area 740mm?

!
\
20
A\
Copper foil area 180mm? \
1.5 Y )
5 i
Z —Copper foil arca 100mm? \‘ \n,ll
- ™, \ A
,g- — Caoppser Foal amea Thmm? L \'L 1\\‘1
R R K\\*
'-E Copper [l area 3omm’ b I\
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Armbent e Ta r!:-l

% The graph (power disspation vs Ambaen! emperature § indieatesTy=125C
Mounting PCH

Thermal design shall be considered in the safety operating area
i the graph above. Even though in the safety operating area, PCH

please consider thermal design well,
I case of insufficient thermal design or u=ing at excesding

the safety operating area. there is possibility that this device Copper foil

does not aperate well or the reliability may have bad affection.

I case of using &l exceeding the salfety operating area, this device

will mod work becawse overheatl protection function will operate.

Matenal :Glass— cloth epoxy resm
S 30 0 5000 Gmm
Thickness of copper foal: 35 ¢ m
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4. Rdiability
Therdiability of products shdll satisfy itemslisted below. Confidenceleve : 90%
LTPD :100r 20
Test Items Test Condiitions Failure Logment Crteria. |- Pes(0)
Defective(C)
. lcyde -40 (30min)to+150 . .
Temperature cycling (30min) 20 cydlestes n=22, C=0
e +85 ,85%RH,Vin=Vc=24V,
Temperature humidity bias lo=0A, 1000h n=22, C=0
lcycde:-20 (2h)to70 (2h)
Damp Hest cycling Tranger time between high and low temp. n=22, C=0
is1h. or more 40 cyclestest, 90%RH Ve Lx 08
High temp. Sorage +150 ,1000h Vel Ux 1.2 n=22, C=0
Low temp. storage -40 ,1000h RRZIL LlJJ: 522 n=22, C=0
Ta=25 ,Pd=0.8W,1000h Vio Usx 1.'2
Operdionlife Mount on PCB copper foil area n=22, C=0
36 ‘inPaa3-4.
_ 15km /<, 0.5ms
Mechanical shock each 3times/ + X, £ Y, £ Z L G20
Vibration 200m /<%, 100 to 2000 to 100Hz / 4 min
. . e n=11, C=0
(Variable frequency) eech4times/ X, Y, Z direction U: Upper specification limit
Soldering heet 260 -, 10s Dipn<older uptothe L: Lower specification limit n=11 C=0
postion of 0.5mm fromresinportion  *2
Reflow Soldering het Tmpqaure profile as shown in the item n=11. C=0
7-4, twice
+ 250V, 200pF, 0Q
Electrodatic discharge Between GND and each termindl n=11, C=0
feach 3times
Robugtnessof Termingtion | Weight: 5N Fallureif it has breskdown and =11 C=0
(Tendletest) 10¢ eachtermind *3 loosened pin *4 ’
245+ 2 | 3s
. Solder  Sn/3.0Ag/0.5Cu Failureif A portion. areais not o
Solderability Use ECISS ( TAMURAKAKEN wldered B%or more. *5 e, G0
Corporation madeflux ) *2
8/17
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*1 Thereiscasethat heat sink and terminaswill changetheir surface color.
The color change should be excluded from the fallure judgment criteria
*2  Soldering areais shown below. *3  Termind tendledirectionisshown below.

.amm

L
o
¥

Weighi

*4  Except for the bending of termind.
*5  Except for the portion within 0.5mm from the interface between the heat Sink and the resin portion,
the side and top surface of heat Snk, and leedstiber cut portion.

9/17
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5. Outgoing ingpection
A sngle sampling plan, norma ingpection leve 11 based on SO 2859 is gpplied.
TheAQL according to the ingpection items are shown below.

Defect Ingpection items AQL (%) Judgment criteria

Electricd characteridtics It isbased on the contentsin the specification.
Major defect 01

Marking To be recognized.

Dimensions It isbased on the contentsin the specification.
Minor defect 04

Appearance Having no resin bresk off and lead bending.

6. Supplement

6.1 Exampleaf goplication

DC input Vo
» 1 3 v
R2
Vin Cin
p— —_— —__Co Load
(5) R1
l 2kQ
77 7J7 777
ON-OFF signad High : Output ON
Low or Open : Output OFF
N\

10/17
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6.2 Output voltage adjustment characteristics

R1 2kQ
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6.3 Taping and red packaging
6.31 Packingform
(1) Teapedructureand Dimensions(Refer toinFHg. A)
Thetape shdl have agructurein which acover tapeis seded heat-
pressed on the carrier tape of polystyrene emboss protect againgt sttic dectricity.
Dimendonsareshownin FHg. A.
(2 Red dructureand Dimensions (Refer toin Fg.B)
Thered shdl be made of polystyrene.  Dimensionsare shown in Hg. B.
(3) Direction of product insertion (Refer toin Fg. C)
Product directionin carrier tape shdl direct to the radiate fin of product at the hole Sde on the tape.
6.32 Tapechaacteridics
(1) Adnhesvenessof cover tape
The ped-back force between carrier tgpe and cover tape shdl be
0.1N to 0.8N for theangle 160° t0180° . (Tgpespesd: 5mm/s)
(2 Bending strength
Sededtape: Bended taperadius shdl be more than 30mm.
If bended taperadiusislessthan 30mm, thereis case that cover tgpe come off carrier tape.
Carriertgpe:  Allowable bending radius of carrier tapeitself shall be 15mm or more.
6.3.3 Rolling method and quantity
(D Roalling method
Wind the tape back on the red so that the cover tape will be outsde thetepe.
Attach more than 20 pitch of empty cavitiesto thetrailer and attach morethan
10 pitch of empty cavitiesto theleader of the tape and fix the both endswith adhesive tape.
@ Quantity
Badcdly, onered shal contain 3000pcs.
6.34 Indication
() Red
Thelabe shdl be pasted on thered to indicate following contents.
* Modd No. * Number of pieces contained * Production date
(2) Packagecase
The outer packaging case shdl be marked with following information.
* Modd No. * Number of pieces contained * | ngpection date

12/17
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6.35 Sorageenvironment
Thetaped products shdl be sored at thetemperature5t030  and the humidity 70%RH or less
avoiding direct sunlight.
If taped products aren't usad for 10days or more, Please rewind the tape pulled out and store.
Regarding the devices stored for along time, thereis possibility that deterioration of leed pin color and solderatility
may becaused.  Please use the devices after checking the solderability in advance.
636 Others
(1) Jointof tape
The cover tgpe and carrier tapein onered shdl bejointless
(2) Theway torepar taped falure devices
Cutting abottom of carrier tape with acutter, and after replacing to good devices, the cutting portion
shdl be seded with adhesive tape.

>
Fig.A Tapedructureand Dimengons 2
Te]
80  p0| 40 | 2 03 2.8 B
51—t - H—
: ] 0
N~
5 5
© —
D—H—O—+—o - H8-3rt
|
' N
m —
~T
5 MAX | 6B |
1 E
RO.5 MAX = | fK RO.5 MAX o
\é o
[a'

Dimengons: TYP vdue
Unit : mm

13/17

Downloaded from AFfOW.com.


S123342
reference

http://www.arrow.com

“REFERENCE |

Fg.B. Red gructureand Dimensions

@ 330

¢ 100
913
|

17.6 | Dimensions: TYP vaue
Unit: mm

Fg.C Direction of product insertion
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7. Notes
7.1 Externd connection

Vin Vo
¢ 1 3 l(
=R
Cin Co
I _ Load
® ==
.
77 74 /4 V%
C-MOSor TTL

(1) Pesseperform the shortest wiring for connection between Cin, Co and theindividua termindl.
Thereiscasethat ostillation occurs easily by kinds of capacitor capacity and how to wire.
Before you use this device, you should confirm output voltage in your actud using conditions.
(2) Theoutput ON/OFF control input terminal iscompaiblewith LSTTL,
and direct driving by TTL or C-MOS standard logic (RCA 4000 s=ies) isalso available
In case that ON/OFF terminal isnot used, we recommend to pull up the ON/OFF terminal without resstanceto input voltage.
(3) Asvoltage application under conditionsthat the device pinisinserted divergently or
reversaly, may occur the degradation of characteritics or breskdown of the device, please avoid it absolutely.
4 Ingpplying greeter voltageto the output termind than the voltage of the DCinput terminal
breskdown of the device may occur. Especidly in the case that
theDCinputteemind  isshort-circuited with GND,

under the normal condition, the charge thet isbeing charged m

into the output cgpecitor (Co) flowsinto theinput Sde. mme———-- i
This may be caused breskdown of the device -~ ~
To prevent such abreskdown, please connect . -

aslicon diode as shown bdow in the schemitic.

7.2 Thermd protection design

Interna power dissipation (Pd) of deviceisobtained by the following equation.

Pd=lo x (Vin—Vo)+Vin x Iq

If the ambient temperature and Pd & the device operating Sate,
make the thermal design enough to radiate the heat as dlowsthe device to operate
within the sefety operation area Specified by the derating curvein para. 3.4.
Insufficient radiation or using over the limitation of the inner power disspation curve gives an unfavorable
influenceto the norma operation and rdliability of the device.
In the case of being out of the safety operationd territory illustrated by the derating curve, the overheat protection circuit
operatesto let output fall down, please avoid kegping such condition for along time.

7.3 Saticdectricity
Good caution must be exercised againg gatic dectricity since thisdevice congists of abipolar IC.
Following are some examples of preventive measures againg excessive voltages such as caused by stetic dectricity.
(@ Human body must be grounded to discharge the setic dectricity from thebody or cloth.
(b) Anything that isin contact with the device such asworkbench, inserter, or messuring ingrument must be grounded.
(©) Useasolder dip basin withaminimum lesk current (isolation resstance 1I0MQ  or more) from the commercid power supply.
Also the solder dip basin must be grounded.

15/17
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74 Soldering
(1) Reflow soldering
Soldering be donetwo timesor lessat the temperature
and the time within the temperature profile as shownin thefigure
(Thetemperature shown in the figure isfin portion temperature of the device))
It isrecommended thet the second reflow start after the temperature of the device fals out the room temperature.
However, please obey the following ingtructions.
(@ Aninfrared lamp used to heat up for soldering may causealocalized temperaturerisein theresin.
Thetemperature of resin portion should be with in the temperature profile below.
(b) Thetemperature gradient when soldering-reflow is4  /sorless

260

230

180 \

150

10s

25
120s

40s

(2 Dipsoldering
We recommend that solder dip shouldbe260  or less(Solder temp.) ,10s or lessand 1Ltimeonly.
Please obey the note items bel ow concerning solder dip.
(@ After solder dip, pleasedo cooling naturdly.
(b) Peasegshdl not give the mechanica stress or theimpact stressto the device
In advance, please confirm fully the dip soldering conditions etc. in the actud gpplication
in order to avoid any soldering bridge.
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(3 Handsoldering
Thisdeviceisbadcaly desgned for the soldering such asreflow soldering or dip soldering.
In casewhen hand soldering is rd uctantly needed for modification efc.
Only one hand soldering should bedonea 260 or lessof soldering iron edge temperature, for 10sor less.
Please be carefully not to give any externa force on terminals by soldering iron.

For example, soldering iron should not touch terminasdirectly.

Even within the above conditions regarding solder reflow, solder dip or hand soldering
thereisthe possibility that the Sressgiven to the termina s by the deformation of PCB makes
thewireinthedevice packagecut.  In advance, please confirm fully a the actua application.

75 Cleaning
(1) Solventdemning: Solventtemperaiure45 orless
Immersionfor 3minor less
(2) Ultrasoniccleaning:  Theeffect to device by ultrasonic deaning differs
by cleaning bath Size, ultrasonic power
output, deaning time, PCB sze or device mounting condition etc.
Peasetedt it in actua using condition and confirm that doesn't occur any defect before starting
the ultrasonic deaning.
(3 Applicablesolvent: Ethyl aoohol, Methyl dcohol, Isopropyl dcohol
When the other solvert isused, there are cases that the packaging resinis eroded.
Please use the other solvent after thorough confirmation is performed in actud using condition.

7.6 Output voltagefinetuning
Connecting externd resstorsR1and R2toterminds  , ,  dlowsthe output voltageto befine tuned from 3V to 20V.
Refer to the figure below and "Paragraph 6.3 Output voltage adjusment characteridtics’ when
connecting externd resigtorsfor fine tuning output voltage.

Vo
3 Py

R2

RL Vo=vrefx (1+R2/R1)

=2.65x (1+R2/2000)

5
Vref % (R1=2kQ Vref 2.65V)
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