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Technical Report of Electronic Industries Association of Japan

Design guideline of integrated circuits
for Quad Flat Non-leaded packages
(QFN)

Scope of Application

This technical report covers the requirements for the oulline drawings and dimensions of the Qoad
Flat Non-Leaded Packages(hereinafter refcrred 1o as QFNs).especially ceramic packupes Among the
packages classified as form A in the EIAJ ED-7300 [Recommended practice on Standard for the

preparation of ourline drawings of semicomductor packages]

Definitlon of the Technieal Terms

The definition of the technical terms used in this design guideline is in conformity with ELAJ ED-
7300.and (he definition of technical terms appearing a new are given within the text of this design
guideline,

Background

Cramming snd speeding up of LSI chips is progressing a1l the way in correspondence 1o the recent
demands of compactification and suphisiication of elecironic equipment. Moreover, there is an
mereasing demand for high-density comstruction of the mounting device as well as the package shape
to be compact &lim with multi-terminal The popularily of the surface mounhing device is lnercasing
rapidly to cope with the swid demands, "This desizn guideline is intended to standardize the ouler
dimensions of OFNs and cnsure compatibility between producis/This standard shows the standard
dusign vatues on the concept of the design center as far as possible for standardization,

Definition of QFN

QFN are defined a caramic package with formed terminals which are led ocut of itsell in four
directions and make a metalized nowch . making it possible to surface mount 1a (he primted circuit
bourd. There arc square and rectangle to package.

There is not of noteh that it do mount through a socket on printed circuit boerd is defined for Teadless
package . limited it for soldering by this report

Numbering of Terminals
Numbering of terminals complies with the EIAJ ED-7300.

Nominal Dimensions

The dimensions of Square package hody {Package width [ or Package length 13) are applicd o
Nomonal imensions. And The dimensions of rectangle package body (Package width E x Package
length D} are applied W Nominal Dimensions.
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7.  Reference Symbols and Schematics
7.1 Outline Drawings

1) Squere

Figure 1
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Notes:
(1)

(2}
(3

(4}

/;tdc:l{ Lornet AEK COMTET

Indicates seating planc, Seating plane is Jelined by the plane that the carrier conlacts to the its
mount surface,

Stipalates wre geometric position of the terminals,

Indicates positional tolerance of the index mark. Index mark should be completely within the shaded
area - And In the case of odd number , A Nol temninal dose it with a existing terminal aloft the cemer
line. And In the casc of cven mimber , A Nol terminal duse it with the tcrminal thar an index comer
side is most near by the center,

T'he chamtening of carmer is option of Cor R, the following figdre is recommended.

Figure 3
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Remarks ;: Mount pad dimansion

The range where the terminals to be soldered can exist is shown in Figure 4 as reference for foot
print design,
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8. Outline Dimension
From Tabde1 to Table 4 shows the standurd dimension . Combinations of the standard dimension

shown below a number of package variation . If package are designed newly | their dimensians shall

be selected in the Table of Standard Package Dimcnsion List in the Appendix.

8.1 1.27 mn terminal plteh
811 GROUP 1
Table 1 Unic:on
Drescription | Svmbol Standard Recommended Remarks
i Vulues
(LpSiuare Thz nominal
E=D} dimension series
1 162 M &&9 i equivalent ra
o1 V 1143 the budy
LU P V11903 dimens'an
VI 24.13 W o29.21 serigs.
. rrectat o le
h ,'l [} [=]
:i:;;nqjﬂn EXD ExD
o I 124x 449
O 7:24x% 1080
M 737« 245
O Ba9x 1397
Vo114% % 13.97
VI B80x 1524
VI G549 % 16.5]
VI 1143 % Lo 5]
The maximum and min‘mum values shoud be
w ithin th# Uimits shawn in the table below .
f1)1Sgquare
. Symbol E-D
Hominal min max
Pavkape Width C dimensions
702 75 TG
H.Ra #.70 %10
Fackage lenpih D 1016 1005 1hL4
1143 11.25:  11.65
14.51 145.30) 16.75
19.0 1880 1930
2413 21E5 24.40
it | 28,85 2955
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Table 1 {continued)

Unit: T
Description | Symbcl Standard Recommeonded Remarks
Viloes
ectangle
Pack i i
Widl:ge E Nominal dimensions \‘\ mii Max  min | max
T2 x 889 7| 745 BAS| 925
T.24 1 1080 L TR A4S 1115
737 k1245 A0l TTAl 120 12,80
H.89x 2397 B.a3 D10 1375 14.20
1143 x 13,97 1120 1143 13.75; 1420
Fackuge D . .
Length B89 x 1524 B.65 D10, 1500] 1545
B.HI x 16.51 B.65 v 16250 1675
Fl.43 x 16.51 1120 11.65| 16.25( 16.75
The maximum values of the seated 7eight are
caluculuted with the following expressions.
Sgaed 4 Amax = 050 5 m
hreghie M=3i 4,5, 6, 7, 8
fAmax LA0 (m=3) 300 (m=§)
200 (m=4] 25} (m=7)
250 =51 400 {m=§)
Mackare A:min Aanom A& max
. E ;'I'L: - - .'f!.||'l|:||T| = 1.50
Heipht .45 2.5
Terminal e
pitea Le] L]t
Termminal ' bm in hnan homax
h -
Wit e — 010 bnum=0.54
lerminul Lmin Loom Lmax .
L Lnom=1.27
length 1.15 L 40
Index .
h b me
Termiral Iy h'n:m fum LA binara=1.94
]C"glh ﬂuﬁ .“" l 1]'..-1]

—11—
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Table 1 {continued)

Unit:mm
Descripticn | Svmbol Standard Recommended Remacks
Valuesg
I"d“_ L.min L nom emax
Terminal L, . - [.onam=2 14
length 1.93 350
Terminal
R R, Flaem=R0.22
< [x @ A D | C The concept of
Tolerance  of ' the maximum
trrming] y The Ivleranze of the teomingl cenzer shall he muounting
Center ’ specjficd in he outling drawing. canditinn
position (MM
Xmax=0.23 skall ke applied.
. The caplanasily skall b specified in the ouiline
Coplanasi-y ¥ r
y TR INg.
vmax=0,]1
The moninal values are determined as follnwy,
[atal pitch h,. F. D=(nh-13x1.27
E={nk-l}yx 1.27
The number of werninaly is determingd as
farllaw s,
(1} Square
Sym aul
The nomber uf Nominal ND=nE |n
lerm.nals . dim ensgion
. ol . nkE = —
aleng o side of Tl 4 N
3 packups R 3 0
LT L z
11.c} 7 28
la.51 11 44
1005 13 i2
24,10 17 fi4
| 21 ha

13
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Tahle 1 {eontinuad)

Umit: I
Description | Symho] Standard Recommended Remarks
Values
{21 Recrangle
: N Symbuyl ‘
Nomina] nk " al "
dimension
The numbsr af T4 HEY 4 3 15
| inals T
EI’I]‘ILI"IE]"-I o, fte 2dx 1080 4 5 18
wlong a side of 724 5 10D § B 20
4 package T37x 1243 4 7 2
© 13T w 1245 4 L Ii
EB% x 1397 b 9 1t
11.43x 1397 7 9 3:
RE%x 15.24 i 9 28
L8O x L6.5) 3 11 3a
M.435 1651 T 11| 3
Metallize A Amin Aom Amar
height ! 0.45 - 150
Terminal The {ewmi
Gap of ¢ lerminal gap of package cummer ane
Package z recom mmludcd un [ollows, poin = (L34
. gmin=1{.35
carnar ~
4.1.2 GROUP 2
Table 2
Unit:mu
Description | Symiol Standard Recufnmcndcd Eemarks
Values
Packuge Z Zmin inom {max
pvorhay st i Ziom=1.91

—1R-—
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8.2 1.02m (40mll) Terminal pitch
8.21 GROUP 1

Table 3 Unit:En
Description | Symbol Standard Recommended Kemarks
Values
(1)5guar: The numinal
C=0 dimension series
| 3.47 is equivalend ta
]§|T] §.38 the lridy
. §.89 dimension scries
:il::nnl:ji-n EXD BT
Woo121y
VI 1422
VI 15.29
W 2337
™ 2642
The maximum and minimutr valucs shoud hs
within the Timos shown in the lakle below
Hﬁ“'m& Symbal £E=D
Nnminn]‘\\ )
min [madx
dimensions -"\\‘
Packuge Width E 38T 585 6.21)
&34 8.50 B4t
589 RE0 910
Packige lenglh L 10.67 10550 10.90
12,14 1210 12.50)
14,12 i4.10 14.50)
1624 15,24 1440
23.37 23,05 2375
2642 2630 26,80
The maximum valwes of (he svated height are
caluculsted with the following cxpressions.
Scated Amax={t50xm
height A M=3 4,5 64, 7. §
*Amax 150 {m=1) 306 (m=d)
200 {m=4) 230 (m=7)
230 {m-5) 400 (m=K)
Packape A .min ALnem Agmax
e As - i = A mem=1.51
Height 0,43 1.50)




Ela) EDR-7325

Table 3 {continuad)
Unit:om
Description | Symbol Standard Recommended Remarks
Yalues
Terminal
- 3
pitch [—E—I El 102
Terminak b bmin bnerm brman .
Width .20 060 bnoem=(.50
Terminal L I;Tnin Lnom Lmax {
length 050 e 20 num=].G]
Indu_ b.min b nom ey
Termiral b, 040 bynom=0.50
lenglh ' AL
Ind .
Lo Limin L nom Lmax
lermical L, : " Inom=2.16
lesglk 185 240
Term i
crr;lra] K1 Einom =RD.19

‘$‘I® At B|C Taecenceptof

the maximum

Talerance  nf

eminal centec ¥ Theﬂ.?l:r.&“: o llhe :”m.l'nﬂ center shall he mnvq!ling
Fll'flﬁ'ililill'l 5[]‘|3|.-l 3l SR outhing rasw Img. 'Cfll'ldl[ll:l,'l
MMy

Xmax=0.23{10mil) shull he applied.
e The ceplanurity shall bz specified in the outling
Copiarari-ty ¥ .

drawing.

Tmax=4.10

- N |

Tatal pitch 0. F D=(nD-1)x 102

E,={nk-1}x LO2
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Table 3 {continued)
Unit:mm
Dxescription | Symbul Standard Recommended Eemarks
WValues
The aumhber of lerminals is delermined as
fallows,
Symhal
.. D=
Naminal nb=nE n
The numhbes of dimeosian
lecminaly 397 4 14
, nb , 1E B.3& 3 il
along a side of
 package 4.89 6 24
1087 L3 R
12.1% 10 i)
1422 12 48
15.25 16 4
3N 21 54
1642 24 ls]
Metallize A Aymin A nom A.max
hﬂlglﬂ : 45 1.50
Terminal , .
Gap of The termiral gap of packege corrcr oars
Pachags A I3C-:Jmm#|jldtli Ef follrws. gmin = (.38
Emin i 38
cNTnar
]
8.2.2 GROUPR 2
Takle 4
Unat:mm
Descripion | Symbol Standard Recommended Remarks
Yalues
Fackape Zmin Inom Zmay
. zZ Znam=1.52
D\-erhmtg 1.3 . 7.40)

21 -
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9. Standard Package List

T further clarify the combinations ol parl dimensions | the combinations of recommended Packape
classilications shall be indicated as shown beluw as gssistance in the design and Development of new

package in the futurc,

Table 5 Standard Package List

Terminal pitch [e]
1.27 102
5.97 16 - 2.5
B 762 16 - 2.5 )
438 0 - 25
RS9 20 - 25 24 - 25
L .16 24 - 25
10.67 32 - 23
1143 28 - 25 ;
1219 M - 23
B 1422 48 - 23
fo) -
e 1631 44 - 2.5
ju ]
18.29 b - 2.5
¥ ©19.05 52 . 25 )
E| 23.37 84 - 25
E —_— —_ —— -
s 24.13 68 - 2.5
26.42 96 - 15
2921 44 - 2.5
T24x K89 | 18 - 25
724 % 10.80 ' 15 - 25
; 20 =5
737x12.45 2 - 25
_ | 2 25 B
250 x 13,97 2 2.5
1143 % 13.97 Z - 25 -
880 x 15.24 M . 25
383 x16.51 32 - 25
1143x16.51 6 - 25

Note : The number in the table indicate
(terminal number n) - {package hight A2)

Y, ).
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10. Standard registration

When you necd to register a new outline specificativn on the standard ¢proplete the Appendix formal
5 in Technical Standardization Commitice on Semiconductor device Puckitpe steering rule

compliance with the Standardization Rule.

, in

In nder te make a package dimension table , which comes uader llem2 , Appendix Format 5 | fill the
dimension marked with { f }in the following Table§,

Tablse &

Serial Numbear

Externa] Type C-OFN-GOCC-00O00x 0000 —0. 00

RSE:?;E];?E min nom max
E J "
D 7 v
A N
A J o
A, J J
2] o
_ b J J
g L v o
frur)
= b, J J
L, J J
R, J
x o
N T
1, v
E, J
™l
g 7 J J
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EXPLANATORY NOTES

1.  Oblectives of the Technical Report
The technical report has been prepared to show the industry standard and 1o oller a design guidelin
when developing the Quad Flat Non-1eaded Packape (hereinafter referred 1o as the QFN) ,automatic
mewiling cquipment for it .and related parts.

2. History of Review

EtAJ ED-T412"Genera) Rules [or the Preparation of autline Drawings of Integrated Circuits {Junad
Flat Noo-Leaded Package " have been issued prioe to the {echnical report,

ElAJ ED-7412was established isswed in November, 1984, respectively afler the review made by the
former "Technical Committee on Semiconducror Package QOulines” {currently "Special Technical
Committee on semiconduclor Package') To abolish EIAJ ED-7412 in 1998 | this standard was
reviewed hy the Ceramic Packapge Subcommities under “Techmical Standardization Commiltes o
Serniconductor Device Package”,

During the review, the technical report has been assured rhe coherence between ElAJ ED-7412and
JEDELC standard,

3. Committee Members
‘Fhis stancland was discossed mainly by Ceramic Packape Subcommittee of Technical Standardization

Commiltee on Scmivonduoctor device Package The members are as shown below.

<Tachnical Standardization Committee on Semiconductor Device Package >
Chairman Shozo Minamide Sharp Corporation

< Ceramic Package Subcommittee>>

Chicf Examiner Jiru Nakanc Tishiba Corporation
Vice-Chief Examiner Katsuaki Sugino NGK Spark Plug Co. Lid
Shigeru Yamada ORI Electric Industry Co.,Lid
Shigeto ''akeda Kyocera Corporation
Svuichn Matsuda NEC Corporation
Hirarnichi Suzuki Hitachi,Ltd
Kaoru Tachibana Fujilsu Limited

Yoshinobu Kunitomo  Matsushita Electronics Corpuration
Katsuhiro Tomita Mitsubishi Clectric Corporation

Manahiro Havakawa Yamaichi Clecironics Co., Ltd
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