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Technical Reporls of Electronic Industries Association of Japan

Design gunideline of integrated circuits
fur Plastic Dual Inline Package
(DIP)

1. SCOPE OF APPLICATICN

This technical report regulates outline drawings and dimensions of Plastic Dual Iniine Packape
{hereinafter referred o as [MP) whose terminal pitch is 2.54mm, and Plastic Sheink Dual Inline
Package (SDIP) whese lerminal pitch is 1.778mm, among the packages classified as from B in E1AJ
EDR-7300 {Recommended practicc on General Rule for preparing standard outline drawings
(integratzd circuits) of semiconductor devices)

Note  This technical repart iy the revised edition of ElA} ED-7403-1

2, TERMS

‘The detinition of the terms used in this technical repott cotplies with EIAJ EDR-7300.  New terms
define in the description of this report.

3. BACKGROUND

‘This 1echnical report is intended (o standardize the ooter dimensions of DIP and SDIF, and ensure
compatibility between products. Tt shows the standard design valugs on the concept of the design
centers as far a5 possibic for standardization.

4. DEFINITION OF DIP

DIT 1s classified a5 FORM B in the item 6 "Outling clussification of the semiconductor package " of
ElAJ ED-7300. and defined a packige with formed terminals which are led out of the longer side of
itself in two directions and which are perpendicular to the surface of a PCR.

5. DESIGNATION OF THE PIN NUMBER
Numbering of lerminals complies with ELAJ ED-7300.

6. NOMINAL DIMENSIONS

The dimension of terminal in-ling interval [} is applied to Nominal dimensions,
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7. REFERENCE CHARACTERS AND DRAWINGS
7.1 Outline Drawings
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{11 The mounting plane is the dimension that detreomined when the ping are completely inserted In
the holes that are sized ®08=0.05mm and that have their centers located oo the grid whosg
modules ise | 7kl
(refer 10 Figure 27

{2y The muximum material conditions {Reter to IS0:26492) apply to the positional tolerance of the
terminals.

{3} The index mark indicates the pin Na.1.

By the way, 1/2 or more of (he area of (his index mack must be containgd within the hatched
ZONG.

{43 The dimensions of the terminal section apply 10 the ranges f2om 1.0mm to 1.5mm from (he tip of

terrnaly,
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8. OUTER DIMENSION

Tabie 1 below shows the stendard dimension.

below allow a number of packuge variation.

selected in the Table of Standard Package Dimension List in the Appendix.

Comhination of the standard dimcnsion shown

If packages are design newly, their dimensions shail be

8.1 GROUPA
Table 1
Unit mm
Descriptiom | Symbol Standard Reeommended Valoes Bemarks
Nominal |<_|] terminal in-line interval is applicd
Dimensions to Nominal dimensinns
Moarming
D?mgzsiluns
il 7.62
__A0mil 10.16
500mil 12,70
00l 15.24
Tamil 19.03
O0rnil 22 Hb
Package E IE, -k]—254 B, =[1]—1.27 It ix
wideh E .. = m—{].ﬁﬁ recommended
i : Nominul : “Nominal | tal the upper
Dimensions fmin | F_"'_ﬂ__ Dimensions | Ewr and lower
soomil | S08] 737 300mil 633 | cavities be equal.
4Mmil | 762 $9 4Hmil 891 | I they arc ool
Wl 16| 12,44 sthhmil | 11.43 | deferent, the
Smil 1270 1448 EMmil | 1397 | Jarger dimension
7mil 16,51 K.Y Falmil IT,'.?.E. shall be regarded
S0mil 2032 | 22.60 00mil 21.59 |asH.
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Table 1 {Continued)

Unit o
Description | Symbol Standard Reconnneoded Values Rermarks
Package D | Daede XE0+22, Doede [X@2-1)+2Z,, Itis
length |;=2.54 ] . H -2.54 D recommend
6 | 10.16 Z o | L | i that the
) =99 | =224
8 1270 upper and
1w | 15.24 6 706 | Y60
14 | 2032 8 960 1214 | lower
16 | 2284 101214 1468 | coyiries be
18 | 25.40 14 1722 1976 _
a0 | 27.94 16 1976 | 2230 |equal M
2 | 4 2 2ume| zras | U e
24 | 302 B4 27.3:
S5 | 3820 27 27.38| 297 | deferent the
3} 454 24 2992 3240 1 larger
32 | 4318 28 3500 3754 4.
2| &k 30 37sa| anpg  dimension
a0 | 5334 32 4008 | 4262 shail be
42 | 55.88 36 45.161 4770 reparded as
32 | 6858 42 s278| ssaz D
54 | 7112 45 6040 | 6267
fid B350 0 AR02 | A6
"""" 50 | 56| 7310
64 | BOT2| B3.24
el=t78 _n | Dy (k] =177 D gy
ﬁ 3'39 h ?‘ nrm ?' nhay
8 | 10.69 =099 | =226
I 12.45 & 6.3 B
14 16.01 8 &40 YR
1) 1778 100 986 11.64
15 . 149,56 14 1342 1519
20 _ 21.34 16| 1519 1697
2 2312 IS 1697 1R7S
24 | 2547 20| 1875 2053
28 ¢+ 2B.45 22| 20553 2231
an 323 24 2231 240K
32| 3378 25 2586 27.64
36 | 3734 300 27.64 | 29.42
40 | 39.12 320 29.42° 317D
42 | 40.89 30, 2297 2475
a8 | 46.23 40| 3653, 3831
51| 4378 47| 3R3 I 4.8
f_ fii,45 45| 4304 4542
2| 4720 4898
ad | FTEZ | 5004

D,

[ = |¥(ni2-1) = 22
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Table 1 (Continucd)

Unit mm

Description | Symbw) Standard Recommended Yalues Remarks
Seated A AL=5T2 Nomizal 1 - A include the warp
height Dimonsions | em of a package

less l}}:lm 119

S00mil ¢ _4;

and more ’
Stand-off

, A, A min= (L21 A = (.54

height o .
Package Az Ay =457 Nominal © | Asinclude the warp
height Dimensions Margan of a puckage

less than

4 hmil 3.56

i |
{01 L 406
and more o
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Table 1 (Comtinued)

Unit mam
Recommended
Description | Symhol Standard Remarks
Valugs
Terminal Ly (1) Solder plating (1} Values b apply 1o
width P L P solder plated
.40 i 061 b 052 terminal.  The
i _ standard thickness of
{2) Pd plating the anlder layer shall
' he
B s — O3 OLO10+0.000-0.005
(2} As Pd plutin, it iy
very thin, s werminal
width 1%
- b=h
b, By g — 115 b, donates the material
hum. B e . .
A width of 4 terminal.
(.40 061
Terminal b B gun =02
end width _h:_mjn_._ .--.b.:mu_
0 {145
Terminal b, c | ~2.54 T
. i . h.}_mu_._h."_m_ - EI h:!-nun
shoulder
. )53 2.00) 2.54 1.27
width
b 1778 1.778 1.00
b': {1 % b ', T
(.85 1.42
b, (k] =284 ———— D =10
h-q it h-". M
{1.85 2.00
g | =1.77H

(LES
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Tabla 1 (Continned)

Unil
Duseription | Symbel Standard Revommended Values Femarks
T'erminal o (1) Solder plating {1} by donates the
thickness —Comin | Cupy material width of a
040 {L.6i Coum =127 terminal.,
. {2} Values ¢ upply Lo
(2) Pd palting solder plated
lerminal,  The
C o 0.23 standard thickness
c C o = LR25 of the solder laver
—Cais | s shilt be
_ D40 | 081 0.010:+0,010-0.005
{3) As Pd plating, il is
very thin, so resminal
i owidthis g=c
Terminal & - B =5 ~10
ungfe i uin —f’]-'{?.*_
RN B R
Terminat E| l:_] =234 o1 L.7T7S (1) e values denetes
pitch the geomeatrical
position
{2) The packag: whosc
terrminal pitch is 1,778
mim shall be specified
: Shonk Dual Tndine
. __ | Packsge (SDIP.
Terminal k1l =254 ¥ m, m=3,4,5,6,7.5
in-linc w=3,4,5a,750r%
interval - ||:l|
3 752 :
4 1116 :
5001270
i 15.24
7.5 159.05
0 2286
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Table 1 (Continued}

nit mm

Descrption

avymbol

Slandard

Kecommended Values

Bemarks

Positional
tolerance of
terminal

tips

Number of

terminals

Number of lerminals must be
selected from the following

values :

6,8,10,14,16,18,20,22,24.28 30,3
2,36,40,42.458 52,54 56 64

Number of 1erminals for each
terminal  in-linc  inlerval s
referred to Tabhle 2 (Standard
Package List)
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2. GROUPZ2

Table 1 (Continued)

Unil mm
Description Symbal Standard Reconmended Values Remarks
Package 7, Eornx = |§| E =2.34 L includes resin
overhang Lo = 1L99 burrs or residual
or 2.26 gutes,
] =1.778
Zoom = 13T
0r 296
Z, Ly = £ |~ 020 ] =254 Z, does not
Z.. =089 includes resin
or2.16 hwrrs or residual
E =1.778 gates.
Z,.. =127
o . or 2.16 ~
Terminal 1. L. =330
length B T T
254 340
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9,

STANDARD PACKAGE LIST

To further clarify the combinations of part dimensions, (he combinations of recommended puackage

classifications shall be indicated as shown below as assistance in the design and development of new

rackages in the future.

Table 2
. . Number of terminals  n
MNominal
Di gions
imensions EI 254 E _1 778
. B8, 10,14,16,18,20,22,24 25,
Jimil 20,22 34
32
400mil 14,18.200,22 24 28 32 28,3036
I00mil 36
14,2425 3132,36.40,42 48,
H00Nroil At 2,48,52
54,56
5l 44 od
ANl o4
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10. STANDARD REGISTRATION

When you need to register a new outline specification on the standard, complete the sppendix tormat
5 in The Standrdization Committce on Scmiconducior Device Packype steering rule, in cormplisnee
with the Standardization Rule.

In order to make a package dimension table which comes under Item 2, Appendix format 5, A1l the
dimenstans marked with { V" )in the following Table 3.,

Table 3

Seriul I‘\'umbgr

P-DIPOC — OO0 = OO0 - 000

. PDIPCC—CO00-CO0)
Reference Symbol min nom | Tiax

IO v i

E v
D

External Type
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11. RELATED STANDARDS
(1) EIAJ ET-9001 " Rules for ihe drafting and presentation of FIAJ Standards "
(2} EIAJ ED-7300 " Recomunended practice on General Rules for the prepatation of outlinge
drawings of semiconductor  packages "
(3} EIAJ ED-7301 " Manual for the standard of intcgrated circuits package "
{4} EIAJED-7302 " Manval for integrated circuits package design guide
{5} EIAJED-7303 " Name and code for integrated circuils package "
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EXPLANATORY NOTES

OBJECTIVES OF THE TECHNICAL REPORT

This technical repart has been prepared to shaw the industry standard and (o offer design guidelines
when developing the Plagtic Dual Inline Package (hereinafter referred as DIPY, and reluate parts.

HISTORY OF REVIEW

Deliberations an 1€-74-3-1983, the predeccessor of these ganeral rules, were started on the occasion
of the First 1982 Meeting of the Technical Committes on Semiconductor Package Outlines {Apil
1982} and were finished on the occasion of the Second 1983 Mceeting of the Technical Committee on
Semiconductor Package Outlines {May 1983}, and the general rules were issned in June 1983, Later
o, since plastic IMP with package width surpassing the dimensional values stipulated in 1IC-74-3
appearzd on the market, deliberatians aimed at revising 1C-74-3 were started on the occasion of the
First 1987 Mucting of lhe Technical Committee on Semiconductor Packape Outlines {April 1987).
A fuct-finding survey on real state of affairs of the existing plastic DIP was carried out in the tirst
place, the deliberations on the matter were finished on the occasion of the st 1988 Meating of the
Technical Commiter on Semiconductor Package Qutline (April 1988), and then it was decided 1o
estahltsh and rov issue these penersl roles.

ElAJ ED-7403-1 would be abolished by the lapse af ten years in 1999, Therefore, it was reviewed
by Plastic Packape Subcommittee under "lechnical Standardization Committze en Semiconductor

Device Package” and wus issued as design guideline.

KEY POINTS FOR REVIEW
(1) Datum rmarking
The datum and geomelrical tolerance were adopled from this technical report.

{2} Definitions of dimension
The recommended values in this technical were sdopred the valees on EIAJ ED-74031 as far
as possible,  And a format was changed in according w ElAJ ED-7302 “Mumal for the
standard of integrated circuits package".
The dimension of terminal in-line interval @ ¥ was wpplicd to Nominal dimensions.  And
terminal widlth belore treatment (k1) and terminal thickness before trowtment fel} was newly
shown and Pd pluting is added.  Solder dipping was deleted because of less possibility of

adaption,

3y Standard package list
Standand package list wus added in according 1o EIAJ ED-7302. The packages which were

produced in 1999 were registered as standard packages.

{4) Standard registration
Standard regisiration list wus added i1 according 1o EIAJ ED-7302,
— 2?_
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4. Background far the respective dimensional rules
(1) Package length

(2)

(3)

(4)

‘The maximum value of the package length is an [mportant dimensional item for the sake of
delermining the mounting densily of the inlegrated circuit.  The value of the maximum package
length (D) must comprise mald protrwsion, stumps of support el oll notches, gale Temainders
and the like because otherwise it has no mcaning for the user. On the other hand, since the
puckage length is the dimension the maker uses as u guideline for the sake of design it becomes
difficult to stipulate the standard value for the sake of design when mold protrusion and the Jike
are taken into account.  Suoch being the case, it way decided to shpulate the package length D1
as a valug not comprising meld protrusion and the Like.

Terminal width

b in EIAJ ED-7403 meunt terminal width after treatment, 8o il was replaced to b. in this
technical repart.  Terminal width belure trestment was defined as b, Because terminal width
before treatment (b} was added, by, b; in ElAld ED-7403 replace by, by respectively,  Pd plating
was added 1o the extenur plating.  Because of less possibilily of adoption, solder dipping was
deleted,

Terminal thicknessa

¢ in the ElAJ ED-7403 meant terminal thickness after treatment, so it replaced ¢, in this
technical report.  Terminal thickness before trealment was defined as ¢, Pd plating was added
Lo the exterior treatment,  Solder dipping was deleted because uf less possibility of adoption.

Package aver hang

The values of Z and Z, are stipulated by linking them with the above package length. Moreover,
2 distinet values are stipulated for Z_, in the view of the following reasons,

In DIP with 100mil terminal pitch it iz dexirable to have overhang values under E,-"E from the
standpoint of high-density mounting. the value 2, = 0.991mm (39mil} is delermined hy
subtracting the margin of safety (.27% {11mil} ltom El-‘l [t was decided 10 adopt the value Z,,
= 2.2062mm (89mil) ay well, determined by sobtracting the margin of safety 0.279mm {11mil)
from a, because many packages with maximum overhang valug surpassing E-‘E were already
being sold on the markel when these general rules were heing formulated.

The same considerution are applicable also to DIF with 1.778mm tcrminal pirch,  The value
Lo = L3572mum (S4mil) , obtained by subtracting the margin of safety (L 406mm { Lomil} from
El, 15 adopted concurrently with the value 2, = 226l mm {89mil), obtained by subtracting the
margin of safety (. 40mem { 16mil) from 1.5 @

Number aof tarminals

Numbers of 54, 56 were added 10 the number of terminals which was destermined by package
length in ElAJ ED-7403.
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5. COMMITTEE MEMBERS

This technical report has been discussed by the Plustic Package Subcommittee of the Technical

Stmdardization Cammitice on scrmiconductor Device Packages,  The members are as shown below.

<{Technical Standardization Committee on Semiconductor Device Packages ™

Chairman

=hozo Minz_;mid&

<_Plastic Package Subcommitiee >

Chairman
Co-chairman
Co-chairman
Members

Kaoru Sonche
Takashi Okada
Takahiro Tmuca
Young Jun Roh
Hideo Shirmada
Kazuhiko Sera
Hideyuki Iwamura
Hideya Haruguchi
Takayuki Nagumo
Alkitowhi Hara
Toshihiko Mojiri
1'ashihiro Murayatma
Kenji Kanesaka
Tsunee Koboyashi
Tsukasa He

1iroalki Hirao

Kenji Kuribara
Maohua Sato

Nobuyd Kanamitsu
Masanori Yoshimolo
O Hirose
Shigeki Sakaguchi
Kou Shimomura
Munuhiro Havakawsa
Hitoshi Matsunapa

Kazumi Morimaolo

SHAKY CORP.

NEC CORP.

TOSHIBA CORP,

TEXAS INSTRUMENTS JAPAN 1.TD.

Li EIECTRONICS JAPAN INC,

ENPLAS CORP.

OKI FELECTRONICS INDUSTRY CO., LTD,
SANYO CORP.

SHARP CORP,

SUMITOMO 3M, LTD.

SEIKO EPSON CGORP,

SONY CORP.

SONY CORP.

NIFPON STEEL SEMICONDUCTOR CORP.
1BM JAPAN CORP,

AFM JAaPAN CORF.

SAMSUNG CLECIONICS JAPAN CO, LTD
NEC CORP.

MOTOROLA COL, T.TD

HITACHI LTI,

TUITTSU LD,

FUN ELECTRIC CO. LTD.

MATSUSHITA ELECTRONICS CORY,
MITSUBISHI FLECTRONIC CORFP.
YAMAICH] LLECTRONICS COx, 1T,
UNITECHNO INC.

RCHM {eo., LTD.



