To our customers,

Old Company Name in Catalogs and Other Documents

On April 1%, 2010, NEC Electronics Corporation merged with Renesas Technology
Corporation, and Renesas Electronics Corporation took over all the business of both
companies. Therefore, although the old company name remains in this document, it is a valid
Renesas Electronics document. We appreciate your understanding.

Renesas Electronics website: http://www.renesas.com

April 1%, 2010
Renesas Electronics Corporation

Issued by: Renesas Electronics Corporation (http://www.renesas.com)

Send any inquiries to http://www.renesas.com/inquiry.

LENESANS



10.

11.

12.

Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sal es office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. 'Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as“ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; persona electronic equipment; and industria robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific™: Aircraft; agrospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics’ as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




LENESAS

Standard Linear IC

Standard Taping and Magazine Specifications

1. Delivery Format and Quantity

Renesas supports the following packing specifications to handle the automatic assembly equipment used by end-product

manufacturers.

Table 1 Delivery Format and Quantity

Package Delivery Format Quantity
TO-92MOD Radial taping packing (Fan-fold box) | 2,500 units per box
TO-92 Radial taping packing (Fan-fold box) | 2,500 units per box
SOP Taping packing 2,000 units per reel (2,500 units per reel)
TSSOP Taping packing (reel packing) 2,000 units per reel (3,000 units per reel)
UPAK Horizontal magazine packing 25 units per magazine
Taping packing (reel packing) 1,000 units per reel
MPAK-5 Taping packing (reel packing) 3,000 units per reel
MPAK Taping packing (reel packing) 3,000 units per reel
CMPAK-5 Taping packing (reel packing) 3,000 units per reel

2. Radial Taping Packing Specifications (Conforms to the JEITA ET-7102
standard.) (TO-92MOD)

2.1 Taping Dimensions
These dimensions apply to both reel-wound and fan-folded packing.

REJ27D0003-0100Z/Rev.1.00 July 2004
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LENESAS

Standard Linear IC
Standard Taping and Magazine Specifications
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Size (mm)

Item Symbol TO-92MOD TO-92
Product width Aq 5.2 Max 5.2 Max
Product height A 8.5 Max 5.2 Max
Product thickness 4.2 Max 4.2 Max
Lead width d 0.55 Typ*1 0.5 Typ*1
Mounting lead length 1 2.5*3 2.5%3
Inter-product pitch P 12.7 Typ 12.7 Typ
Sprocket hole pitch Pg 12.7 Typ*2 12.7 Typ*2
Sprocket hole position Py 6.35 Typ 6.35 Typ
Lead spacing Fq 2.5Typ 2.5Typ
Lead spacing Fs 2.5Typ 2.5Typ
Tape width W 18.0 Typ 18.0 Typ
Mounting tape width Wo 6.0 Typ 6.0 Typ
Sprocket hole position W4 9.0 Typ 9.0 Typ
Mounting tape width W, 0.5*3 0.5*3
Lead clinch height Ho 16.0 Typ 16.0 Typ
Product upper surface position H4q 28.0 Max 24.7 Max
Sprocket hole diameter Do 4.0 Typ 4.0 Typ
Tape thickness (total thickness) t 0.7 Typ 0.7 Typ
Product lower surface position H 19.0 Typ 19.0 Typ
Notes: 1. Thickness: 0.5 mm Typ

2. Cumulative pitch error: £1 mm/ 20 pitches
3. Reference value
Figure 1 Radial Taping Dimensions
REJ27D0003-0100Z/Rev.1.00 July 2004 Page 2 of 16
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u EN ESAS Standard Taping and Magazine Specifications

3.
3.

3.

3.

TO-92 and TO-92MOD Taping Specifications

1 Used Parts
Taping IC
Mounting paper
Adhesive tape
Corrugated cardboard box

2 Quantity
2,500 units per box (Typ)

3 Fan-Folded Packing Specifications

1. Radial taping packing specifications are adopted. Tapeisfolded at the length of 25 ICs.
2. At the start and the end of the tape more than 4 pieces are removed.
/ 25 pieces/1 line
<\/
More than 4
4 pieces — 2 L
removed
T Unit : mm
Package |W | H | D
TO-92 330[200] 43
T W \\? TO-92MOD [ 336 | 262 | 47
I [
Marking 1. Product name, grade
2. Quantity
3. Lot No.
4. Fan-Fold Box have the former electrode marks with arrows.
(E: Pin 1, B: Pin 3)
Figure 2 Fan-Folded Box Dimensions and Appearance
3.4 Missing Products
e Consecutive missing products shall be confined to no more than three.
3.5 Splicing

After cutting, tapes are spliced (in case of completion or cut of tape) by splicing tape as shown figure 3.

\_Cutting point

Figure 3 Splicing

REJ27D0003-0100Z/Rev.1.00 July 2004 Page 3 of 16




2 Standard Linear IC
u EN ESAS Standard Taping and Magazine Specifications

e Point of splicing
1. Cutting method of the tape
In splicing, edge of tapes shall be cut at the center between hole and hole after putting one tape upon another
tape.
2. Splicing of the tape
After cutting, splice the tapes as shown in the preceding clause.
Notes. 1. Incutting, holes shall not be cut.
2. Splicing tape will be located on the opposite side of the parts.
Splicing tape length is longer than three pitches.
After splicing, total tape thicknessislessthan 1.5 mm.
Splicing tape does not fill holes.

ok~ w

e Tolerance of splicing

20 pitches

( ( R
) MRSRERRE LR

Notes: 1. The splice must be made so that the dimension "Q" shown above
shall not be more than 1.0 mm over a length of 20 pitches.
2. Dimensions other than shown above are defined in the dimension
specification of radial taping packing specifications attached.

Figure 4 Tolerance of Splicing

4. UPAK Embossed Taping Packing Specifications

4.1 UPAK Horizontal Magazine Packing Specifications

The UPAK package was designed for the horizontal magazine packing format, and thus there is no special identification
code for the magazine packing format for UPAK products.

178.2

Counting mark (4 - ¢1.0)

w

(9]
1.425
3.25

dk
|

9.

(3.2)|27

3.15| 3.8

1.425
2.575

Dimension is typical value. Unit : mm

Figure 5 UPAK Horizontal Magazine Dimensions

REJ27D0003-0100Z/Rev.1.00 July 2004 Page 4 of 16




2 Standard Linear IC
u EN ESAS Standard Taping and Magazine Specifications

4.2 UPAK Taping Specifications
o Leader tape section and empty tape section

Section with UPAK

Empty section products inserted Empty section Leader section
O O 0000l 0000 - O O]
[ [ [ (I e [V [ [ [ [ :
Y e HE 77 R A Start
Lol Lol %» % Lol ]
A\
Min 150 mm 1,000 units Min 150 mm | Min500mm
\ \ \ \

— - (The cover tape is fed independently)
Direction of tape motion

Figure 6 Leader Tape Section and Empty Tape Section

e Tapingdirection

Directio of tape motion

Figure 7 Taping Direction

e Product insertion
Asshown in figure 8, products are inserted with the printed side up and the mounting side down.

Figure 8 Product Insertion Example

e MissingICs
No more than 2 ICswill be missing in asingle reel, and there will never be two adjacent missing ICs.

REJ27D0003-0100Z/Rev.1.00 July 2004 Page 5 of 16




Standard Linear IC

L (EN ESAS Standard Taping and Magazine Specifications

4.3 UPAK Tape Specifications
e Form and dimensions

40T
k_yp» $1.5 Typ a
2.0 Typ* 80Typ > 2.0 Typ
a0 ‘ 1)
[0 O Oto-O g OO+ -
. i SRR | T _
>
| : a N——
e | | o 2
= . ey ey 0y < AL
o ANDa & @ S S
@ 1 1
} J//’;./

N
‘ Unit : mm

Note: 1. This is the position of the center of the embossed section.

Figure 9 Tape Dimensions (UPAK)

4.4 UPAK Reel Specifications

e Form and dimensions
] N &
Label
013 Typ -
|t —— | o % g—\ |2\
T A F 5
e gl o
‘ = e‘ =
i
Enlarged view of
the center hole
L L v
13 Typ*3
_ 154 Typ*3
Notes: 1. The tape width is 12 mm. Unit : mm
2. The quantity is 1,000 units per reel.
3. This is the dimension of the core section.

Figure 10 Reel Dimensions (UPAK)
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5. MPAK-5 Embossed Taping Packing Specifications

5.1 MPAK-5 Taping Specifications
o Leader tape section and empty tape section

Section with MPAK-5
Empty section products inserted Empty section Leader section

End - l Start
no-oog ) po- 00
\N
150 to 200 mm 3,000 units 150 to 200 mm 600 to 800 mm
[~ | | | "
Direction of tape motion (The cover tape is fed independently)

Figure 11 Leader Tape Section and Empty Tape Section

e Taping direction
It packs up so that pin 1 may come to right side toward the direction of a drawer of atape.

/—> 00000
T

Directio of tape motign

Figure 12 Taping Direction

e Product insertion
As shown in figure 13, products are inserted with the printed side up and the mounting side down.

I |
—] —

Figure 13 Product Insertion Example

e MissingICs
The number of missing ICs shall not exceed 0.2% of the total. However, there shall be no consecutive missing ICs.

REJ27D0003-0100Z/Rev.1.00 July 2004 Page 7 of 16




RENESAS Standard Linear IC

Standard Taping and Magazine Specifications

5.2 MPAK-5 Tape Specifications
e Form and dimensions

200 40 $1.55 0 0.25
| Y
I s s ‘
S e
o EeE g
\ ‘ b
- 4.0 >
(3.2)
.
-
———) 1\—— y Unit : mm

Note: 1. This is the position of the center of the embossed section.

Figure 14 Tape Dimensions (MPAK-5)

5.3 MPAK-5 Reel Specifications
e Form and dimensions

>

Label

\0/ ‘¢13=
68

I
Enlarged view of

\—/ the center hole

/|
/7
X

1

9.0
1147

Notes: 1. The tape width is 8 mm. Unit -
2. The quantity is 3,000 units per reel. nit- mm
3. This is the dimension of the core section.

Figure 15 Reel Dimensions (MPAK-5)
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6. SOP Embossed Taping Packing Specifications

6.1 SOP Taping Specifications
o Leader tape section and empty tape section

Section with SOP

Empty section products inserted Empty section Leader section
O O 0000l 000O0 - 0 O
End O|l------- e} aiEfﬁ - aiE Oll------- e} Start
42 empty pockets “‘ 2,500 units “‘ 30 empty pockets | 230 to 360 mm |
\ \ \ \

»  (The cover tape is fed independently)

Direction of tape motion

Figure 16 Leader Tape Section and Empty Tape Section

e Taping direction

Pin 1

_— T [0 [0

o o
...anooooooooooooo g g
I g mEEEEEER ] EEN G

Directio of tape motion

Figure 17 Taping Direction

e Product insertion
As shown in figure 18, products are inserted with the printed side up and the mounting side down.

Figure 18 Product Insertion Example

e MissingICs
No more than 4 ICs will be missing in asingle reel, and there will never be two adjacent missing ICs.
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RENESAS Standard Linear IC

Standard Taping and Magazine Specifications

6.2 SOP Tape Specifications
e Formand dimensions

« SOP-8 products (FP-8D, FP-8DC)

0.3

b-b' cross-section plane

Dimension is typical value. Unit : mm

|

a—a' cross-section plane

Note: 1. This is the position of the center of the embossed section.

Figure 19 Tape Dimensions (SOP-8)

e SOP-14, 16, 20 products (FP-14DA, FP-14DNV, FP-16DA, FP-20DA)

»o—rﬂ $1.5

| 0.3
~ DL 4|
| b || -

56100 66

c*

! e
b —- | b-b' cross-section plane
™ ) Lo . .
T Dimension is typical value. Unit : mm

Package A | B|C | D]|E
E FP-14DNV 95|16 75| 8 |6.8
) FP-14DA, FP-16DA |10.3| 16 | 7.5| 12 | 8.8
a-a’ cross-section plane FP-20DA 12.8| 24 |11.5] 12 | 8.8

Note: 1. This is the position of the center of the embossed section.

Figure 20 Tape Dimensions (SOP-14, 16, and 20)
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RENESAS Standard Linear IC

Standard Taping and Magazine Specifications

6.3 SOP Reel Specifications
e Form and dimensions

e SOP-8 products (FP-8D, FP-8DC)

] ]
]
/
'CICAE o1 A
k) o < « 77 g
L
v
Enlarged view of
the center hole
4 Y
13.4*3
Notes: 1. The tape width is 12 mm. 17.4*3
2. The quantity is 2,500 units per reel. > -
3. This is the dimension of the core section. Dimension is typical value.  Unit : mm
Figure 21 Reel Dimensions (SOP-8)
e SOP-14, 16, 20 products (FP-14DA, FP-14DNV, FP-16DA, FP-20DA)
P
s
13 = o
o 1e] 1<l | DL 1| 3
=
s
4
Enlarged view of
the center hole
W2
Notes: 1. The quantity is 2,000 units per reel. W1
FP-14DNV: 2,500 units per reel. > -
2. This is the dimension of the core section. Dimension is typical value. Unit : mm
Package Tape Width) W1 | W2
FP-14DA, FP-14DNV,
FP-16DA 16 214|174
FP-20DA 24 2941254

Figure 22 Reel Dimensions (SOP-14, 16, and 20)
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7. TSSOP Embossed Taping Packing Specifications

7.1 TSSOP Tape Specifications

e Form and dimensions

A0, 0
$1.5 20 =
- - - -~
Cover ‘
= DQO00OC
/ A |
L
| =
L st
P ~ XT D+
sl Y
-
Tape withdraw direction
Package code W P A0 BO KO F D1 Maximum storage No.
TTP-8DA 12 8 6.9 3.6 17 | 55 1.5 3,000 IC/reel
TTP-14D 12 8 6.5 | 5.1 15 | 55 1.6 2,000 IC/reel

Figure 23 Tape Dimensions (TSSOP)

7.2 TSSOP Reel Specifications

e Form and dimensions

17.4

- $13.0+05

$330 + 10

2.0J M LZ.O
Notes: 1. The tape width is 12 mm.
2. The quantity is 2,000 units per reel.
TTP-8DA: 3,000 units per reel.
3. This is the dimension of the core section. Dimension is typical value. Unit : mm

Figure 24 Reel Dimensions (TSSOP)
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Standard Linear IC
Standard Taping and Magazine Specifications

8. MPAK Embossed Taping Packing Specifications

8.1

e Form and dimensions

MPAK Tape Specifications

-

L 40
415 20, |
e A
A - _
G}E O R
P lTD1 ‘

Tape withdraw direction

Package code | W P Ao | Bo | Ko E F D1 Maximum storage No.
MPAK 80 | 40 | 31 32 | 125 | 175 | 35 | 11 3,000 IC/reel
Figure 25 Tape Dimensions (MPAK)
8.2 MPAK Reel Specifications
e Formand dimensions
0 B ] 'y
/—\ Label
/
$13 [
: I’ :l a7 g =
oj/g ' ‘
i
Enlarged view of
the center hole
\_/ | |
9.0%3
N 11473
Notes: 1. The tape width is 8 mm. Unit - mm

2. The quantity is 3,000 units per reel.
3. This is the dimension of the core section.

Figure 26 Reel Dimensions (MPAK)
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9. CMPAK-5 Embossed Taping Packing Specifications

9.1 CMPAK-5 Tape Specifications

e Form and dimensions

40

015 .20_ L”L
oy o~ AL
/ sy Y | Y oL
Ko G%E ot
P P lTD1 ‘

Tape withdraw direction

Package code | W P Ao | Bo | Ko E F D1 Maximum storage No.
CMPAK-5 80 | 40 | 225|245 | 11 | 175 | 3.5 | 1.05 | 3,000 IC/reel

Figure 27 Tape Dimensions (CMPAK-5)

9.2 CMPAK-5 Reel Specifications
e Form and dimensions

S ] N i
/\ Label
/
— (Y] — ] g 8
— 1 Q
| 0
oj/g ' ‘
i
Enlarged view of
\—/ the center hole
L I I &
9.0*3
_ B 11.4*3
Notes: 1. The tape width is 8 mm. .
Unit : mm

2. The quantity is 3,000 units per reel.
3. This is the dimension of the core section.

Figure 28 Reel Dimensions (CMPAK-5)
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Revision Record

Description
Rev. Date Page Summary

1.00 Jul.28.04 — First edition issued
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Keep safety first in your circuit designs!

1. Renesas Technology Corp. puts the maximum effort into making semiconductor products better and
more reliable, but there is always the possibility that trouble may occur with them. Trouble with
semiconductors may lead to personal injury, fire or property damage.

Remember to give due consideration to safety when making your circuit designs, with appropriate
measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of nonflammable material or
(iii) prevention against any malfunction or mishap.

Notes regarding these materials

1. These materials are intended as a reference to assist our customers in the selection of the Renesas
Technology Corp. product best suited to the customer's application; they do not convey any license
under any intellectual property rights, or any other rights, belonging to Renesas Technology Corp. or
a third party.

2. Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-
party's rights, originating in the use of any product data, diagrams, charts, programs, algorithms, or
circuit application examples contained in these materials.

3. All information contained in these materials, including product data, diagrams, charts, programs and
algorithms represents information on products at the time of publication of these materials, and are
subject to change by Renesas Technology Corp. without notice due to product improvements or
other reasons. It is therefore recommended that customers contact Renesas Technology Corp. or
an authorized Renesas Technology Corp. product distributor for the latest product information
before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.
Renesas Technology Corp. assumes no responsibility for any damage, liability, or other loss rising
from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corp. by various means,
including the Renesas Technology Corp. Semiconductor home page (http://www.renesas.com).

4. When using any or all of the information contained in these materials, including product data,
diagrams, charts, programs, and algorithms, please be sure to evaluate all information as a total
system before making a final decision on the applicability of the information and products. Renesas
Technology Corp. assumes no responsibility for any damage, liability or other loss resulting from the
information contained herein.

5. Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device or
system that is used under circumstances in which human life is potentially at stake. Please contact
Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor when
considering the use of a product contained herein for any specific purposes, such as apparatus or
systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater use.

6. The prior written approval of Renesas Technology Corp. is necessary to reprint or reproduce in
whole or in part these materials.

7. If these products or technologies are subject to the Japanese export control restrictions, they must
be exported under a license from the Japanese government and cannot be imported into a country
other than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the
country of destination is prohibited.

8. Please contact Renesas Technology Corp. for further details on these materials or the products
contained therein.
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