) DiGi

Electronics

PR33MF51YPLF Datasheet

DiGi Electronics Part Number PR33MF51YPLF-DG
Manufacturer Sharp Microelectronics
Manufacturer Product Number PR33MF51YPLF
Description SSR RELAY SPST-NO 300MA 0-240V
Detailed Description Solid State SPST-NO (1 Form A) 8-SMD (0.300", 7.62

mm), 7 Leads
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Purchase and inquiry

Manufacturer Product Number: Manufacturer:
PR33MF51YPLF Sharp Microelectronics
Series: Product Status:
PR33MF Obsolete

Mounting Type: Circuit:

Surface Mount SPST-NO (1 Form A)
Output Type: Voltage - Input:

AC 1.2VDC

Voltage - Load: Load Current:
0V~240V 300 mA

Termination Style: Package / Case:

Gull Wing 8-SMD (0.300", 7.62mm), 7 Leads

Supplier Device Package:

8-SMD

Environmental & Export classification

Moisture Sensitivity Level (MSL): ECCN:
1 (Unlimited) EAR99
HTSUS:

8536.41.0030

DiGi is a global authorized distributor of electronic components.
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Product name : SOLID STATE RELAY

Model No.: R33MFE5

(Business dealingname : PR33MF51YPLF)

1. These specification 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) Please do verify the validity of this part after assembling it in customer’s products, when customer
wants to make catalogue and instruction manual based on the specification sheet of this part.

(2) 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
(3) or (4), please be sure to observe the precautions given in those respective paragraphs.

(3) 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.)
- Traffic signals - Gas leakage sensor breakers - Rescue and security equipment
- Other safety equipment

(4) 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
‘Power generation and power transmission control system (Key system)

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

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

This specification applies to the outline and characteristics of Solid State Relay (SSR),
Model No. R33MF5 [Apply line voltage 200V AC(sine wave)].

2. Outline
Refer to the attached sheet, page 7.

3. Ratings and characteristics
Refer to the attached sheet, page 8 to 9

4. Reliability
Refer fo the aftached sheet, page 10.

5. Outgoing inspection
Refer to the attached sheet, page 11.

6. Supplement
6.1 Business dealing name
The business dealing name used for this product when ordered or delivered shall be PR33MF51YPLE,

6.2 Package specification
Refer to the attached sheet, page 12 to 14.

6.3 Isolation voltage shall be measured in the following method.
(1) Short between anode and cathode on the primary side and between anode, cathode and gate on the secondary side.
(2) The dielectric withstanding tester with zero-cross circuit shall be used.
(3) The wave form of applied voltage shall be a sine wave.
(It is recommended that the isolation voltage be measured in insulation oil.)

6.4 This Model is approved by UL and CSA.
Approved Model No.: R33MF5
1. ULfileNo.: E94758
2. CSAfileNo.: LR63705
CSA approved mark " sp " and rating shall be indicated on minimum unit package.

6.5. The relevant models are the models Approved by VDE according to DIN EN 60747-5-2
VDE approved No. : 40008898
Approved Model No. : R33MF5
* Operating isolation voltage ~ Uigrmeary: 890V
* Transient voltage  (peay: 7100V
* Pollution: 2
* Clearances distance (Between input and output) :  6.4mm (MIN.)
* Creepage distance (Between input and output) :  6.4mm (MIN.)
* Isolation thickness between input and output  :  0.15mm (MIN.)
* Tracking-proof : CTI 175
+ Safety limit values Current (Isi) :  200mA (Diode side)
Power (Psi):  900mW (Triac side)
Temperature (Tsi) : 150°C
In order to keep safety electric isolation of photocoupler, please set the protective circuit to keep
within safety limit values when the actual application equipment troubled.
* Indication of VDE approval " " is printed on minimum unit package.
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Isolation specification according to EN 60747-5-2

Parameter Symbol Condition Rating Unit Remark
Class of environmental test - - 30/100/21 -
Pollution - - 2 -
Maximum operating isolation voltage Ulormpeak) - 80 | Vv
Partial discharge test voltage (Between input and output) Refer to
Diagram 1 U tp=10s, qc<5pC 1340 V |theDiagram1,2
pr,
Diagram 2 TR tp=1s, qe<SpC 1670 v (Page )
Maximum over-voltage Urormeeay| tmi=60s 7100 v
Safety maximum ratings
1) Case temperature Tsi | =0, P=0 150 T Refer to
2) Input current Ii | Pe=0 200 mA ‘h&F‘g' é) 2
. age
3) . El.ectﬂc power (Output or Total power Psi ) 900 —
dissipation)
Kolation resi Ta=Tsi MIN. 10°
olation resistance . J 1
(Test voltage between input and output ; DC500V) Riso | Ta=ToprMAX) | MIN. 10 «
Ta=25C MIN. 10

Precautions in performing isolation test
(1) Partial discharge test methods shall be the ones according to the specifications of EN 60747-5-2.
(2) Please don't carry out isolation test (Viso) over Uiomy.
This product deteriorates isolation characteristics by partial discharge due to applying high voltage (ex. Uiomy).
And there is possibility that partial discharge occurs in operating isolation voltage (Uiora).-

6.6 This product is not designed against irradiation.
This product is assembled with electrical input and output.
This product incorporates non-coherent light emitting diode.

6.7 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 (Methyl chloroform)

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

6.9 Compliance with each regulation
6.9.1 The RoHS directive(2002/95/EC)
This product complies with the RoHS directive(2002/95/EC) .
Object substances: mercury, lead (except for lead in high melting temperature type solders ™ and glass of electronic components),
cadmium, hexavalent chromium, polybrominated biphenyls (PBB) and polybrominated diphenyl ethers (PBDE)
*1 *ie. tin-lead solder alloys containing more than 85% lead
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6.9.2 Contenf of six substances specified in Management Methods for Control of Pollution Caused by Electronic Information
Products Regulation (Chinese : FE {5 =y S EENIE).

Toxic and hazardous substances
. Hexavalent | Polybrominated | Polybrominated
Cat . . .
ategory Lelf;;l Mercgry Caéigzll)um chromium biphenyls diphenyl ethers
® (He _ (Cr'hy (PBB) (PBDE)
Solid State Relay * v/ v v v v

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 SJ/T 11363-2006 standard .

* :indicates that the content of the toxic and hazardous substance in at least one homogeneous material of the part
exceeds the concentration limit requirement as described in SJ/T 11363-2006 standard.

Lead in high melting temperature type solders (i.e. tin-lead solder alloys containing more than 85% lead) and
glass ofelectronic components (designated by “*” in the above table) are exempt from the RoHS

directive (2002/95/EC) , because there is no effective way to eliminate or substitute them by present
scientific technology.

7. Notes
7.1 Circuit designing
(1) Trigger current
The LED used in the Solid state relay generally decreases the light emission power by operation.
In case of long operation time, please decide Ir value so that I is twice or more of the Maximum value

of the Minimum triggering current at circuit design with considering the decreases of the light emission power
of the LED. (50%/5years)

(2) Snubber circuit
This device doesn’t have built-in snubber circuit.
To avoid the false operation and protect SSR, please locate the appropriate snubber circuit between output pins
base by the load. (Recommendable values : Rs=47Q2, Cs=0.022 . F)
Particularly, in case the device is used for the load such as solenoid valves and motors, false operation may happen
in off-state due to rapid change of voltage at output pins caused by the phase difference of load current.

So please be sure to locate the snubber circuit (Rs=47 (2, Cs=0.022 1. F) and make sure the device works properly
in actual conditions.

In addition, the values of snubber circuit may have to be changed if necessary after tested in actual conditions.

(3) Off-state input current
Input current (Iy) at off-state shall be set 0.1mA or less.

(4) Pulse drive
In case that pulse drive is carried out, the pulse width of input signal should be 1ms or more.

(5) If the voltage exceeding the repetitive peak off-state voltage (Vpry) in the absolute maximum ratings is applied to the phototriac,
it may cause not only faulty operation but breakdown.

Make sure that the surge voltage exceeding Vpru shall not be applied by using the varistor, CR.

7.2 Cleaning
(1) Solvent cleaning : ~ Solvent temperature 45°C or less Immersion for 3 min or less
(2) Ultrasonic cleaning : The effect to device by ultrasonic cleaning differs by cleaning bath size, ultrasonic power
output, cleaning time, PCB size or device mounting condition efc.
Please test it in actual using condition and confirm that any defect doesn't occur
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 resin is eroded.
Please use the other solvent after thorough confirmation is performed in actual using condition.

7.3 Using method
As to this product, all pin shall be used by soldering on the print wiring board. ~ (Socket and others shall not be used.)
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7.4  Precautions for Soldering
(1) In case of solder reflow

It is recommended to be done at the temperature and the time within the temperature
profile as shown in the figure below.(2 times or less)

Terminal : 260°C peak
(Package surface : 250°C peak)

300C —
2000C — l«<—>
Reflow
! 220°C or more, 60s or less
N

O, ~ .

100C — Pre-heat
150C to 180°C, 120s or less

T I | T
Imin min 3min 4min

(2) In case of flow soldering (Avoid immersing the resin part in the solder.)
It is recommended that flow soldering be carried out at 270°C or less and within 10s
(Pre-heating: 100 to 150°C,30 to 80 s) : Within 2times
(3) In case of hand soldering »
I 1t is recommended that hand soldering be carried out at 400°C  or less and within 3s.
: Within 2 times
(4) Other Precaution
Depending on equipment and soldering conditions (temperature, Using solder etc.),
the effect to junction between PCB and lead pins of photocoupler is different.
Please confirm that there is no problem on the actual use conditions.

5/14



PR33MF51YPLF Shaarp Vﬁrﬁlﬁ{gii: SEWFE—NC 300MA 0-240V

Method of Diagram 1:  Breakdown test (Apply to type test and sampling test)

t1, & =11t 10 s
\Y4 Utonv (7.1kV) 5, 1 =1s
t,, (Partial discharge =10 s
measuring time)
ty =12 s
Nt =60 s
U, (1340V)
B L A _ ] Droru @00V)
t
b tp {4
b I f th
Method of Diagram 2:  Non breakdown test (Apply to all device test)
v Ur: (1670V) . 01 6
35 =U.
artial disch
tp (Pmeasuringt?nlls:) =l s
_____________ _ | Yiorm (890V) b =12s
t
t3 tp ts
th

(Fig.1) Safety maximum power dissipation (Fig2) Safety maximum forward current

Z VS. ambiept temperature . vs. ambient temperature
& (When failed) < (When failed)
A 1200 E 950
g et
g 1000 B
2900 & 200
% i -g 150 \
(5]
2 3
g 600 £ \\
g £ 100 N
5 400 5 \
g 9200 g 50 <
z z
k| k|
7] 0 »wn 0
0 25 50 75 100 125 150 0 25 50 75 100 125 150

Ambient temperature T'a (C) Ambient temperature Ta (C)
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Brand name "S"

E Burr
3 MAX.02
Q@

L 1

Anode mark /<§; /"!—_-_: |,.h Z

T

Factory identification
mark *2

. 1

71: |y N
@/ 4 /'/;.L
Date code *1 g_éf’: ,/

2 w
w

Business dealing
name identification
mark *4

VDE
identification mark

Pin-Number and internal connection diagram

Rank mark
7.62+030 |
2l Sl ‘
@ 3
d O
1004 \ Epoxy resin 1.0 94
10.0%35

Marking is laser marking

*1) 2-digit number shall be marked according to OLD DIN standard.

*2) Factory identification mark applies to the below.
Without : SUN-S Corporation(Japan)
Q : SUN-S Electronic Technology (KUNSHAN) Co, Ltd (China)

*3) Pin material : Copper Alloy
Pin finish : SnCu plating (Cu : TYP. 2%)

*4)  Business dealing name identification mark : —

@ [

- VA YA
V=

® ®

@ ®

®@ : Anode 1Ty

@OBD : Cathode ®: T,

® : Gate

9,660

=
3 510.5

Product mass: Approx. 0.54g

UNIT : 1/1 mm

Name

R33MF5 Outline Dimensions
(Business dealing name : PR33MF51YPLF)

7/14




PR33MF51YPLF Shaarp ﬁrﬁl%ﬁﬁWE—N(

3. Ratingsr and characteristics
3.1 Absolute maximum ratings

300MA 0-240V

Ta=25C
Parameter Symbol Rating Unit
Forward current *1 Iz 50 mA
Input
Reverse voltage Vr 6 v
RMS on-state current ~ *1 Ir{rms) 0.3 A
Output | Peak one cycle surge current Isufge | 3(50Hz sine wave) A
Repetitive peak off-state voltage VbrM 600 v
Isolation voltage ~ *2 Viso(tms) 4.0 kV
Operating temperature Topr 30to +85 C
Storage temperature Tstg -40 to +125 T.
Soldering temperature Tsol 270 (For 10s) C
*1 The derating factors of absolute maximum rating due to ambient temperature are shown in Fig.3, 4.
*2  ACfor 1min, 40 to 60%RH, {=60Hz
3.2 Electrical characteristics
Ta=25C
Parameter Symbol MIN. | TYP. | MAX. | Unit Conditions
Input Forward voltage Vr - 12 14 A\ I=20mA
Reverse current Ix - - 10 LA | Vg=3V
Repetitive peak off-state current Iorm - - 100 UA | Vp=VprMm
On-state voltage Vr - - 3 A\ I=0.3A
Output -
Holding current Iy - - 25 mA | Vp=6V
Critical rate of rise of off-state voltage dv/dt 100 - - V/is | Vo=1// 2 * Vipm
Minimum frigger current T ] - 10 | mA | Vp=6V,R=100Q
E‘;Z?::?I Isolation resistance Riso |5X10%° 10" - Q | DC500V 40 to 60%RH
teristics Turn on time fox ) ) 100 i ;,F’Z;gr\ﬁfﬁloo Q,
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Fig.3 Forward current vs. ambient temperature(* 1)
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30 )
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Forward current Iz (mA)
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0
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Ambient temperature Ta ('C)

Fig4 RMS on-state current vs. ambient temperature

03

01

RMS on-state current I (mms)

0
30 20 -10 0 10 20 30 40 50 60 70 80 90 100

Ambient temperature Ta (C)
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4, Reliability
The reliability of products shall satisfy items listed below. Confidence level : 90%
I'IPD : 10 0or 20
. . . . . | Samples (n)
Test Items Test Conditions *1 Failure Judgement Criteria -
Defective(C)
Solderability 245+3°C, 58 *2 n=11, C=0
lderi 270C
Soldering heat *3 | -Ciow soldering) 270%, 10s n=11, C=0
(Soldering by hand) 400°C,3 s Vi>UX12
Terminal strength Weight : SN —11.C=0
(Tension) 5 sfeach terminal V>UX1.2 = A=
Terminal strength Weight : 2.5N 8 .
(Bending) *4 2 times/each terminal Jer>UX13 n=11,C=0
, 15kmy/s’, 0.5ms >UX20 -
Mechanical shock 3 times/+ X, +Y, +7 direction n=11, C=0
X2.
Variable fro 100 to 2000 to 100Hz/4min To > U 20
Vibrat'oen ey 200m/s” n=11,C=0
! 4 times/ X, Y, Z direction
1 cycde 40°C to +125C
Temperature cycling (30min) (30min) n=22,C=0
20 cycles test, Without Road
cycles test, Without Roa U : Upper
. : . specification limit
High temp. and high |, ¢ g09,RH, 5000 n=22,C=0
humidity storage
High temp. storage +125°C, 1000h n=22,C=0
Low temp. storage -40°C, 1000h n=22,C=0
L Iz=50mA, Ir(rms)=0.3A o
Operation life Ta=25°C, 1000h n=22,C=0
*1  Test method, conforms to EIAT ED 4701.
*2  The product whose not-soldered area is more than 5% for all of the dipped area
and/or whose pinholes or voids are concentrated on one place shall be judged defect.
*3  Dip into the position of 0.2 mm from the resin part.
*4  Terminal bending direction is shown below.

J

L
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5. Outgoing inspection
5.1 Inspection items
(1) Electrical characteristics

VF; IR’ 1DRM7 VT) IFT; RISO) Viso

(2) Appearance

5.2 Sampling method and Inspection level

A single sampling plan, normal inspection level I based on ISO 2859 is applied.
The AQL according to the inspection ifems are shown below.

Defect Inspection item AQL (%)
. Electrical characteristics
Major defect Unreadable marking 0.065
Minor defect Appearance defec.t cxcept 0.25
the above mentioned.
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6.2 Package specifications

6.2.1 Taping conditions
(1) Tape structure and Dimensions  (Refer to the attached sheet, Page 13)

The carrier tape has the heat pressed structure of A-PET material carries tape with preventing static electricity and three layers
cover tape (PET material base).

(2) Reel structure and Dimensions  (Refer to the attached sheet, Page 14)
The taping reel shall be of plastic (PS material)

(3) Direction of product insertion  (Refer to the attached sheet, Page 14)
(4) The cover tape and carrier tape in one reel shall be jointless.

(5) To repair failure - taped devices, cutting a bottom of carrier tape with a cutter.
After replacing the cut portion shall be sealed with adhesive tape.

6.22 Adhesiveness of cover tape
The exfoliation force between carrier tape and cover tape shall be 0.2N to 0.7N for the angle 160° to0 180" .

6.23 Rolling method and quantity
‘Wind the tape back on the reel so that the cover tape will be outside the tape.

Attach more than 20cm of blank tape to the trailer and the leader of the tape and fix the both ends with adhesive tape.
One reel basically shall contain 1000pcs.

6.24 Outer packing appearance (Refer to attached sheet, Page 14)

625 Marking
The outer packaging case shall be marked with following information.
* Model No.* (Business dealing name) * lot No. * quantity * country of origin
* Company name * inspection date specified

6.2.6 Storage condition
Taped products shall be stored at the temperature 5 to 30°C and the humidity 70%RH. or less away from direct sunlight.

6.2.7 Safety protection during shipping
There shall be no deformation of component or degradation of electrical characteristics due to shipping,
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OCarrier tape structure and Dimensions

" RERBRENCE

300MA 0-240V
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(OReel structure and Dimensions

LI

c -
= a b c d
N 330 17.5:1.5 | $100.0:1.0| $13.0:0.5
e f g
f $23.011.0 | 2.00.5 2.040.5
a b

Pull-out direction

\ O 0000 )

(OOuter packing appearance

Pad (5 sheetsin fotal :  Top, bottom and between the reels)
(corrugated cardboard)

Product (Reel including carrier tape)

Sticker

Packing case (corrugated cardboard) () : Reference dimensions
Regular packing mass: Approx. 4kg
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DiGi provide top-quality products and perfect service for customer worldwide through standardization, technological innovation and
continuous improvement. DiGi through third-party certification, we striciy control the quality of products and services. Welcome your RFQ to

Email: Info@DiGi-Electronics.com
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DiGi is a global authorized distributor of electronic components.



