Panasonic PNA4U73F

B Product Summary

Type Photodiode with Amplifier Functions
Application For Optical Control System
Structure Si Monaolithic 1C

B Absolute Maximum Ratings

Item Symbol Ratings Unit Remarks
Operating supply voltage Voo 6 W
Power dissipation Po 250 mw
Operating ambient - 0
temperature Topr -20 +70 c
Storage temperature Tstg -40 ~ +85 C
B Operating Conditions
Item Symbol Measuring Condition Min. Typ. Max. Unit
Operating supply voltage Voo 4.5 5.0 55 W

B Electrical-Optical Characteristics(Inspection Item)
(Ta=25 "C+3 °C, Vec=5.0 ¥V, V=300 @ R =10 kR, C,=20 pF)

Item Symbaol Measuring Condition Min. Typ. Max. Unit
Reference voltage VReF Mo signal condition 1.6 1.7 1.8 W
Supply current lzc Mo signal condition 12.0 22.0 26.0 mA

[VOP-VoN], L =780 nm
(Note1,2)

[VoP-VoN], A =650 nm
(Mote1,2)

Output sensitivity G1 (CD) | Gaint 12.4 16.6 208 | Vimw

OQutput sensitivity G2 (DVD) Gain2 12.8 17.1 214 | Vimw

[VoP-VoN],

Output offset voltage Vorr No signal condition

{Note1) Exclude offset voltage.

(Note2) Limitation to the difference of sensitivity will be defined individually after confirmation, when
it is necessary.
Light source: The semiconductor laser. Spot diameter ¢=100 gm=~150 g m.
The light intensity that becomes VoP-VoN=1 V is irradiated.
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Panasonic

PNA4U73F

B Electrical-Optical Characteristics (Design Guaranteeing Item)
(Ta=25 "C+3 °C, Vec=5.0V, VR=300Q R =10 kQ, C_=20 pF)

Symbo

(Vout+)-{Vout-)

Item | Measuring Condition Min. T‘y'p Max. Unit
Cutoff frequency fc 20 log(Vo(fc MHZ)Wo(1 MHZ))=-3 45 60 - MHz
Rise time tr | VoP-VON =2 Vp-p,10 % - 90 %| — 8 12 ns
Fall time tf | VoP-VON =2 Vp-p.10 % - 90 %| — 8 12 ns
Slew rate SR | VOP-VoN =2 Vp-p 180 | 220 — | s
Settling time tw: | VOP-VON =2 Vp-p,+3 % - 14 20 ns
Maximum output voltage |\, | yop pax 282 | 3.00 313 v
(Vout+) - | ; .
Eﬂ‘”‘t”;“m outputvoltage |\, | voN Min — | 040 | 088 | Vv
out- : '
Maximum output voltage Vom | [VOP-VoN] Max. (Note3) 24 | 26 - v

(Mote3) Full saturation value (Design guaranteeing)
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Panasonic PNA4U73F
B Circuit Function Block Diagram
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B Explanation for Terminal Function

Ve iE 0 @ ~800 Q@ Recommendation

Mo. Terminal Name
@ vee

@ GMND

@ Amp.In

@ IV-QUT

& Vout-

® Vout+
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Panasonic

B Visual Inspection Standard

PNA4U73F

-Visual inspection is executed to find out the foreign particles or spots on the PD element, externals
related to electricity or optical characteristic defect.

-Inspection equipment: With magnifying

glass (x 4)

Item Limit standard
. ; On the PD Mo foreign particles, spots or scratches on the PD
g“;?;gn particles element element in the magnifying glass inspection.
SI[]:ratl:hes on surface The other A_ct:eptable within an area of 0.2 mm" and less than 3
parts pieces.
On the PD Mo void or bubbles on the PD element in the magnifying
Void or lacks of resin element glass inspection.
Bubbles
ggﬁsmher Acceptable within ¢ 0.5 mm and less than 3 pieces.
Delaminations of resin All parts Mo cracks or delaminations identified with magnifying
Cracks of the resin | glass inspection of all aspects of the package.
; : All parts Signs of the mold lubricant on the aspects of package are
Signs of mold lubricant | (\c4pe resin | all acceptable.

(About signs of mold lubricant)

The photo example of the typical signs of mold lubricant.

PD element

The ruggedness on the surface of the resin seen in the photograph above is the signs of the mold

lubricant, not scratches.

To improve friction of the resin when molding is built, mold lubricant is coated.
Finally, as it all numbers is executed for an optical or electrical characteristic inspection, there is
no problem for the performance.

When the doubt of other externals is caused, it is assumed the one on which it separately

confers.
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Panasonic PNA4U73F

B Outline Drawing

Unit - mm

Resist for distinguish direction

24+015
|

Receiving of light size("0 4=0_35)

Light sensing portion center position
| From the package center(X:-0.127x0.15, Y:-0.094+0.15)
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© 1:Vee
Through hole-filled resin 2:GND
Resist J:Amp.In
_ _ 4:IV-0UT
S (Board-location mark)Non-Resist 5 Vout-
H 6: Vout+
o
Non-Resist Item Contents
0.1+0.1 Pin Material CU
Mold Material Epmq,f Resin
3 2 1 Print Board Material | BT Resin
Pin Process MNi and Au plate

{Note1) Not appointment tolerance : £0.075 mm.
(Mote2) Cutting pattern rest:Max. 0.1 mm.
(Mote3d) Isolate electrically : both end sides of 2.4 mm direction due to exposed electrolytic plating leader line.
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Panasonic

B Recommended Soldering Conditions

Reflow soldering

Show recommendable conditions Fig.1

155 “C~170 “C

PNA4U73F

Max. 250 °C, Max. 10 5

(Max. 2.5 Tfs)\.

(4 “Cls)

T8

60 s~120 s

;3{] 5~60 5

(Fig.1})

(Soldering time : Maximum 2 times)

Temperature profile on product surface.

_ 220 €
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Panasonic PNA4U73F

B Handling Instructions

1. Storage limit of un-opened product
To prevent humid absorption while transporting or storing the product, humidity proof packing is
made using a Al laminate bag (with a silicagel).
Pay attention because that a indicator in a silicagel change color.
Be complete to unseal every 1 bag and carry out reflow soldering promptly, because moisture
absorption of a product advances rapidly and characteristic defectiveness occurs by a heat stress
of reflow soldering in the case that it is worst.
It is recommended the product be used within a year.
Storage condition: Un-opened, 10 °C~30 °C. less than 60 %RH

2. Storage limit of opened product

Humidity proof packing is made using a Al laminate bag (with a silicagel).
After unpacking, It is recommended the product be used within 168 h under 10 "C~30 °C and
less than 60 %RH.

3. Baking processing of to that eliminates humidity

The product that passed total 168 hours after unpacking, it must be baked in the following
condition before soldering.

1). Storage condition
-Temperature: 10 *C~30 °C, Humidity:under 60 %

2). Baking
*The product without taping.
Baking condition --- 115 “C/4 h. And baking should be one time.
The products with taping.
Baking condition --- 50 “C/48 h~72 h And baking should be one time.
(Note)

The poor characteristic may generate on the products when a great deal of neglect time after the
opening In your process.

Also under the products with taping, there is a possibility that the strength of cover tape peeling
fluctuates and the mounting error occurs after baking.

Therefore, please take sufficient advance checks and control in your process.

Meanwhile, please note that we are not responsible for the problem occurred except in the
condition above.
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Panasonic PNA4U73F

4. Cleaning
-Do not wash the product which is to be reflow soldering.
-Enforce in the following condition without fail when a washing is done after reflow socldering.
(1) Alcohol is recommended for cleaning.
Do not use a chlorine solvent, which may cause damage to the epoxy and product and
deterioration of the elements.
{2) The condition of “below 28 kHz/10 W per liter and within 30 5" is generally recommended for

ultrasonic, cleaning, however, please confirm that the test result on mounting condition after
assembly has no problem before it's actually adapted.

(3) Avoid the use of brushing because it sometime damages detector surfaces.

9. Moise

FPlease consider that the use in the place where the influence can be predicted by the noise.
(electromagnet Noise, power supply noise, outside rebellion light noise etc.)

6. Static electricity
-Take the adequate static electricity measures .
Give the static electricity measures that is enough at use consideration.

(1) Please earth the user when the products are handled by Hand.

(2) Do not insert or remove the products when the source voltage is supplied, otherwise it
would break them.

(3) Please insert the terminal in place, otherwise the product would be broken.
If it's once inserted improperly, please do not use it.

7. Others

-Do not add an abnormal voltage such as reverse voltage, over shoot voltage, under shoot
voltage, etc.

-Please use this device away from the dew drop.

-Photo-IC is the product which easy to be influenced by the noise.

Therefore, it may be affected by the perimeter circuit and the change of electronic parts to have
an operation problem.

Careful study and discussion are required in the case of specification change.

- Optical-electrical characteristics are guaranteed as being based on our measurement condition.
Consequently, please check it sufficiently with your set for use.

-Please note that the stress doesn't join the product when it mounts on the set substrate etc. ,
and the substrate is divided.

The back electrode peels off when an excessive stress joins and it becomes destruction.
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Panasonic PNA4U73F

B Thermal Stress to Optical Device
Since light transmissivity is important for the package resin of optical devices (LED’s, photodiodes,
photo ICs, Photosensors, photocouplers), it is necessary for resin to contain additives in it
For this reason, it has a lower thermal deformation temperature, compared with the package resin for
ICs, LSI's and so on and is in the vicinity of the maximum storage temperature.
Unless it is designed under the operating conditions, taking into an operating current and ambient
conditions into account, the optical devices may be destroyed due to thermal stress caused to the
operating optical devices and this may cause lower light output and disconnection.

B Guarantee

The warranty will be valid only within the reliability test results or the items and terms of the reliability
assurance standard.
It is also limited to that of the delivered product itself and we are not responsible for the labor cost for
replacement work, compensation for loss and the like.
The following cases are onerous since they are out of our guarantee even during the guarantee
period:

-Troubles resulting from careless handling or erroneous use.

-Troubles resulting from unreasonable repair or improvement.

-Troubles resulting from irresistible force such as natural disasters.
Should there be any doubt, we will verify it to clarify the cause in the presence of both parties in
principle and take a proper action.

W Others

1) For matters on quality agreed between you and as those mentioned in these delivery specifications
only are valid basically and matters decided between you and us before the receipt of these
specifications become invalid unless they are mentioned in these specifications.

But, if any inadequacy is present, we are ready for a discussion with you to settle the matter.
In case any modification is required after the receipt of those specifications, only matters agreed
by you and us are valid.

2) For a special application or question, contact us before the fact and without delay.

3) Though we will deliver the products for which we guarantee the matters on quality mentioned in
these specifications, please investigate on your side the incorporation into actual sets, duration
under actual working conditions and other matters on quality of the products sufficiently.

4} If these delivery specifications are not returned to us within two weeks after the issue, we regard
them as received, which please understand.

5) For the doubts or necessity of change in this specification, mutual discussion will be made for the
solution

6) The specifications will be changed after prior discussion.
7} This product is RoHS supported.

8) There is some possibility of negligible changing in the specification for the quality and the
perfermance improvement. Please acknowledge it beforehand.

Page 9 of 18



Panasonic PNA4U73F

B Taping form and Dimensions
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SEC A—A Unit - mm
Item Symbol Dimensions Remarks
Length AD 2.8+0.15
Dented square Width BO 24+0.15
hole for product
insertion Depth KO 1.40x0.2
Pitch P 40401 A_ccumulated error =0.2 max/10
pitches
Diameter Do 15 iﬂ-é
Sprocket hole
p Pitch PO 40401 A_ccumulated error =0.2 max/10
pitches
Position E 1.75x0.1
Center-to-centerline| Longitudinal P2 2.0x0.1
distance Traverse F 55+0.1
Width H1 9.5+0.1
Cover tape
Material Polyester Anti-static
Width W 12.0+0.3
Carrier tape Thickness T 0.3x0.1
Material PS + Carbon Anti-static

(Mote)The radius at each corner shall be Max. 0.3 mm.

Page 10 of 18



Panasonic

PNA4U73F

B Reel and Dimensions

ElAJ C3 Label

|
|]'||
<
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A

- i
Back wWa
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ey
Q O
O
'““::—_____..
Unit © mm
ltem Symbol Dimensions Remarks
Diameter A 254+20
Flange Inner width of flanges W1 13405
Outer width of flanges w2 17.4+1.0
Quter diameter N 100£1.0
Spindle hole diameter C 13.0+0.2
Hub VWidth E 20+05
Keyway Depth D 21.0x0.8
Radius at corner R 1.0
Material PS Anti-static
Indication of the To be printed on the side of a flange.
name etc. Name, Quantity, Serial No. etc are to be shown.
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Panasonic PNA4U73F

W Structure

1) Structure and Dimensions
It is conformed to IEC 60286.

(Structure)
-Carrier tape ------ For dimensions, refer to sheet No.1.
«Cover tape  ------ For dimensions, refer to sheet No. 1.
-Reel  aeeeen For dimensions, refer to sheet No.2

(Structure of taping)

/EIAJ C3 Label

Cover Tape

N N | N N | N N J N N J P J N

Process confrol Label

Carrier Tape

Resist for distinguish direction _Leader part more than 400 mm |

\
__//
ODOOOO'@D”OOOOOOOO

LY
i
L1

LzEz;J LQJ |_¢E‘,_| \_454_| DDI:> Pulling direction

I
Mo product Chip mounting position No product

o+

More than 160'mm More than 100 mm

+ The sprocket holes shall be on the right side against the pull-out direction.

+ The space of more than 100 mm shall be provided on each front of the tape mounting.

+ The space of more than 160 mm shall be provided on each rear of the tape mounting.

+ The leader of more than 400 mm by the cover tape shall be provided at the front portion of the
pull-out.

B Quantity and indication on the package

1) Taping quantity
The standard quantity shall be 5 000 pcs/reel.
4 reels shall be packed in the specified carton box.

2} Indication
The type, quantity, serial No. shall be shown on the side of the reel.
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Panasonic PNA4U73F

B Mechanical characteristics and specifications

1) Peeling strength of cover tape
F=0.1 N ~ 1.3 N (Measured by peel back tester)

{Note)Tape should not be burst by peeling.

2

Cover tape

N N N B I B [ N O O

Carrier tape

2) Specifications
- When the tape is bent to radius 30 mm, the products do not fall down from the tape and the tape
doesn't get any damage.
- During the peeling, the products shall not stick to the cover tape.

+ The taped products shall not be turned upside down, reversed or partial absence in the arrangement
of the product.
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Panasonic PNA4U73F

B Packing Specification
1) Reel

Tape Al laminate bag : 1 Reel

/ EIAJ C3 Label position \

Process Confrol Label position \

|

)= /oD

AN igg

—

\ Label Cilicagel

e |

2) Carton EIAJ C3 Label position

Carton: 4 Reels

| 1
3 i |:2?5:I L L1 1
118
(1e) | Label \ Label
1 ]
[ (265) il \ )
Packing tape

3) Packing Case

Packing case:4 Cartons
ElIAJ C3 Label position

(500) 1 —
_—-""_'-FH—'--
Packing tape -
? e

S

i ¥

bl
o]
g \
] ~ Label|
| -
| (280) |
4) Quantity & Contents
Form Quantity Contents Material
Al laminate bag 5 000 pcs 1 Reel Al
Carton 20 000 pcs 4 Reels Corrugated paper
Packing case 80 000 pcs 4 Cartons Corrugated paper

{Note1) Type No., the quantity, and production date (Date code) are printed on the label.
(Mote2) Please refer the product traceability with date code on the packing label.

1 | Print a proper product name in principle. [PNA4UT3F]

The number indicates the following . 2406 (6-April.2012)

2 Provided that, an English initial is used in December Movember October.
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Panasonic PNA4UT3F
B EIAJ-C3 Label Indication
73 mm @
-+ "/ -
) f/- .
= T T_PNA4U73F 5000¢cs
(ANI1 PNA4UTIF 5000 B
&r— =gl
(AN])2 153R10K483 108010 t:r
Fr— 3
3
@—— | RANK PNA4UT3F- B
| NO 2408 PNAJUTSF —0u | | °
2 __|.- Pass {__| @
;'5';'___ 20111226101610 Panasonic ElAJ C-3 o "h
. | N A |
i ®
No. The Contents of display Contents explanation
(1) | Order person part number Part number of a user setup Etc.
@ | The first step bar code [(3N)1]1+[Order person part number] +[Space]+ [Quantity]
@ | The second step bar code [(3N)1]+[Space]l +[Serial number]+[Space]+[108010]
@ | Rank Rank
B | Date code Product date code
® | The third step bar code [1P]+[Panasonic unification part number]
7 | Quantity CQuantity of package
= | Panasonic group unification . e
8 part number Panasonic group unification part number
@ | Lead free mark Indicate the lead free product
(0 | Panasonic part number Panasonic Device company part number
i | Shipment acceptable display -
@ | Printing time -
@ | ElAJ-C3 display (Only a not packing case is displayed.)
{Serial number}

1 5 3 R 1 0] K 4 B 3
Year code The Week code Factory Day of the Week Terminal Packing Factory
2011:1 ISO08601 is PSCSZR MOMN:1 number classification number
2012:2 followed. TUE:? Real K

WED_-3 Carton:C
THU:4 Packing case:P
FRI:E

SAT:G

SUN:Y
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Panasonic PNA4U73F
2) Process Control Label
{Reference}
(I (Vendor use only) "f:fcz}
" 000000000000 0000 pcs
4000000000000, 0000
o
B 00
i ||m|||u||u||n||uﬁmum7|ﬂwnuuu
ETD e code) (4) o {5 5} RANK O
k \mwﬁmuuuwummuu\ ||||W|IIMIIHI\ HITITN
(7) (8) (10)
(1) | SC Type name (6) | Inside pack code
(2) | Quantity (7) | Date code
(3) | Assemble Lot No (8) | Date code
(4) | Department code (9) | Date code
(5) | Ridge code (10) | Rank

Bar code “B” Detaild explanation
Department code : 40 (Dis)

Ridge code - A (Nagaoka)

Inside pack code : No

setting.
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Panasonic PNA4U73F

B Place of production

Assembly Factory : Panasonic Semiconductor Suzhou Co., Lid.
Address : MNo.666 Lushan Road,Suzhou New District Jiangsu Proviince,China

B Country of origin

Assembly : China
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Panasonic PNA4U73F

Reaffirmed
by

Panasonic Industrial Devices Optical Semiconductor Co., Ltd.
Quality control group I}I’HE@"U“"‘L

Issued by

Product Name : PNA4UT3F

# Reliability Assurance Criterion (MIL-STD-19500H LTPD 15 %)

ltem Test Condition Result | Judgment
High temperature bias - = -
operating life test #1) T;=70 "C,Wgc=5.0V, t=1 000 h 0/15
High temperature humidity P _ _ _
bias operating life test #1) Ts =60 “C,RH=90 %, Vcc=5.0V, t=500 h 0/15
High temperature _ 5 _ -
humidity storage life test #1) T, =60 "C,RH=30 %,1=1 000 h 0/13
High temperature —aF - =
storage life test #1) T, =85 °C,t=1000h 0/15
Low temperature _ G
storage life test #1) T2 =-40 "C.1=1 000 h oo Refer to
. _ g the
Thermal shock test H1)Ts = ‘fﬁnmﬁl“tg%i% - 10 Cycles 0/15 | following
and the
%1) Ta=-40 °C ~ 25 C ~ 85 °C, 20 Cycles failure
Temperature Cycle Test ) Ta (30 min) (5 min) (30 min} y 013 | criterions.
Reflow Soldering heat Test for 2 times under the condition described in 0/15
resistance test Sheet No.8/11

Pre processing : T, =85 “C,RH=85 %.,1=16 h

Refer to Reflow profile Sheet Mo.8/11

Drop distance : 1 m

Drop test Drop the device 3 times on a maple board of 3 cm or 0/M15

more in thickness.

(HBM)C=100 pF,R.=1.5 k2,3 Shots,1 5,Min_+2 000 V|

(Reliability Assurance Criterion) 0/5
MIL-STD-19500H LTPD: 50 %

Solderability test 0i15

Static electricity resisting
pressure test

# 1) This test is done after pre processing T, =30 “C,RH=60 %, t=168 h, 2 times reflow at sheet No.8/11's
condition.

#Failure Criterion

Electrical Characteristics

Criterion{Note)

Item Symbol Unit
Lower Limit Upper Limit
o AGain a0 150 %
Output Sensitivity -
ZGain2 50 150 %
Appearance, etc
Appearance According to visual spec
Rusting, Discoloring Mo rusting, discoloring (Terminal)
Solderability Solder adheres by 90 % or more of area of electrode terminal.
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Request for your special attention and precautions in using the technical information and
semiconductors described in this book

(1) If any of the products or technical information described in this book is to be exported or provided to non-residents, the laws and
regulations of the exporting country, especially, those with regard to security export control, must be observed.

(2) The technical information described in this book is intended only to show the main characteristics and application circuit examples
of the products. No license is granted in and to any intellectual property right or other right owned by Panasonic Corporation or any
other company. Therefore, no responsibility is assumed by our company as to the infringement upon any such right owned by any
other company which may arise as a result of the use of technical information described in this book.

(3) The products described in this book are intended to be used for general applications (such as office equipment, communications
equipment, measuring instruments and household appliances), or for specific applications as expressly stated in this book.

Consult our sales staff in advance for information on the following applications:

* Special applications (such as for airplanes, acrospace, automotive equipment, traffic signaling equipment, combustion equipment,
life support systems and safety devices) in which exceptional quality and reliability are required, or if the failure or malfunction of
the products may directly jeopardize life or harm the human body.

It is to be understood that our company shall not be held responsible for any damage incurred as a result of or in connection with

your using the products described in this book for any special application, unless our company agrees to your using the products in

this book for any special application.

(4) The products and product specifications described in this book are subject to change without notice for modification and/or im-
provement. At the final stage of your design, purchasing, or use of the products, therefore, ask for the most up-to-date Product
Standards in advance to make sure that the latest specifications satisfy your requirements.

(5) When designing your equipment, comply with the range of absolute maximum rating and the guaranteed operating conditions
(operating power supply voltage and operating environment etc.). Especially, please be careful not to exceed the range of absolute
maximum rating on the transient state, such as power-on, power-off and mode-switching. Otherwise, we will not be liable for any
defect which may arise later in your equipment.

Even when the products are used within the guaranteed values, take into the consideration of incidence of break down and failure
mode, possible to occur to semiconductor products. Measures on the systems such as redundant design, arresting the spread of fire
or preventing glitch are recommended in order to prevent physical injury, fire, social damages, for example, by using the products.

(6) Comply with the instructions for use in order to prevent breakdown and characteristics change due to external factors (ESD, EOS,
thermal stress and mechanical stress) at the time of handling, mounting or at customer's process. When using products for which

damp-proof packing is required, satisfy the conditions, such as shelf life and the elapsed time since first opening the packages.

(7) This book may be not reprinted or reproduced whether wholly or partially, without the prior written permission of our company.
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