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Foreword 

The text of document 47D/812/CDV, future edition 1 of IEC 60191-6-22, prepared by SC 47D, 
"Semiconductor packaging", of IEC TC 47, "Semiconductor devices" was submitted to the IEC-CENELEC 
parallel vote and approved by CENELEC as EN 60191-6-22:2013. 

The following dates are fixed: 

• latest date by which the document has 
to be implemented at national level by 
publication of an identical national 
standard or by endorsement 

(dop) 2013-10-15 

• latest date by which the national 
standards conflicting with the 
document have to be withdrawn 

(dow) 2016-01-15 
 

 

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such patent 
rights. 

 

Endorsement notice 

The text of the International Standard IEC 60191-6-22:2012 was approved by CENELEC as a European 
Standard without any modification. 

In the official version, for Bibliography, the following notes have to be added for the standards indicated: 
IEC 60191-6 NOTE   Harmonized as EN 60191-6. 

IEC 60191-6-5 NOTE   Harmonized as EN 60191-6-5. 

IEC 60191-6-12 NOTE   Harmonized as EN 60191-6-12. 
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MECHANICAL STANDARDIZATION OF SEMICONDUCTOR DEVICES – 
 

Part 6-22: General rules for the preparation of outline drawings  
of surface mounted semiconductor device packages –  

Design guide for semiconductor packages Silicon Fine-pitch Ball Grid 
Array and Silicon Fine-pitch Land Grid Array (S-FBGA and S-FLGA) 

 
 
 

1 Scope 

This part of IEC 60191 provides the outline drawings and dimensions common to silicon-
based package structures and materials of ball grid array packages (BGA) and land grid array 
packages (LGA). 

2 Normative references 

The following documents, in whole or in part, are normatively referenced in this document and 
are indispensable for its application. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any 
amendments) applies. 

Void 

3 Terms and definitions 

For the purpose of this document, the following terms and definitions apply. 

3.1  
S-FBGA 
FBGA composed of silicon die, dielectric layer(s) on the die, rerouting wires from the die pads 
to outer balls on the dielectric layer(s), and outer balls with heights more than 0,1 mm 

3.2  
S-FLGA 
FLGA composed of silicon die, dielectric layer(s) on the die, rerouting wires from the die pads 
to outer lands on the dielectric layer(s), and outer lands with heights of 0,1 mm or less 

4 Terminal position numbering 

When a package is viewed from the terminal side with the index corner in the bottom left 
corner position, terminal rows are lettered from bottom to top starting with A, then B, C…, AA, 
AB, etc., whereas terminal columns are numbered from left to right starting with 1. Terminal 
positions are designated by a row-column grid system and shown as alphanumeric 
identification, e.g., A1, B1. 

The letters I, O, Q, S, X and Z shall not be used for naming the terminal rows. 

5 Code of package nominal dimensions 

A code of package nominal dimensions is defined as the combination of package width E and 
length D which are shown in the second decimal place in millimeter. 
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6 Symbols and drawings 

Symbols and drawings are shown in Figures 1, 2, 3 and 4. 
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Figure 1 – S-FBGA outline 

BS EN 60191-6-22:2013



60191-6-22 © IEC:2012 – 7 –  

 

a) 

B 
E 

A 

y1 S 

S 

A
1 

A 

e 

e 

y CZ 

(ZE) 

(Z
D

) 

n × ∅b d) 

Top view 

Side view 

Bottom view 

D
 

D 
C 
B 
A 

1 2 3 4 

x1 M A M B M 
c) S 

S x2 M 

b) 

IEC   2311/12 
 

Figure 2 – S-FLGA outline 
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Figure 3 – Mechanical gauge drawinge) Figure 4 – Array of terminal-existence 

areasf) 

Footnotes relating to Figures 1 to 4 

a) Datum  S  is the seating plane on which a package stays. 

b) The hatched zone is an index-marking area indicating A1 corner.  

c) True positional tolerances of terminals, x1 and x2, are applied to all terminals. 

d) The terminal diameter b is the maximum diameter of the ball as measured in a plane parallel to the seating 
plane. 

e) An array of terminal-existence areas with regard to the datum  S ,  A , and  B  is shown in the mechanical 
gauge drawing in Figure 3. 

f) The array of terminal-existence areas with regard to the datum  S  is shown in Figure 4. 
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7 Dimensions 

7.1 Group 1 

Group 1 dimensions are shown in Table 1. 

Table 1 – Dimensions and tolerances in Group 1 

Dimensions in millimeters 

Term Symbol Specification Recommended 
value 

Notes 

Code of 
package 
nominal 
dimensions 

E × D 

Code of package nominal dimension is defined as 
the combination of package width E and length D, 
which are shown in the second decimal place in 
millimeter. 

– – 

Package length D 

Package length is shown in the second decimal 
place in millimeter. 

Package length Dnom 

Minimum 0,50 

Maximum 10,00 

Tolerance vD ± 0,05 

– vD denotes 
tolerance. 

Package width E 

Package width is shown in the second decimal 
place in millimeter. 

Package width Enom 

Minimum 0,50 

Maximum 10,00 

Tolerance vE ± 0,05 

-MD, ME vE denotes 
tolerance. 

Profile height A 

When A ≤ 0,65, the tolerance of nominal height is 
± 0,07. 

When 0,80 ≤ A ≤ 1,0, the tolerance of nominal 
height is ± 0,10. 

A shall not exceed 1,0. 

– 

A includes 
package 
warpage and 
tilt 
allowances. 

Stand-off 
height A1 

1) For S-FBGA: 

 e  bnom min nom max 

0,80 0,50 0,35 0,40 0,45 

0,80 0,45 0,30 0,35 0,40 

0,65 0,40 0,28 0,33
 0,38 

0,50 0,30 0,20 0,25 0,30 

0,40 0,25 0,15 0,20 0,25 

0,30 0,20 0,10 0,15 0,20 

For low stand-off S-FBGA: 

A1 ≤ 0,20 

2) For S-FLGA: 

A1 ≤ 0,10 

– – 
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Table 1 (Continued) 

Dimensions in millimeters 

Term Symbol Specification Recommended 
value 

Notes 

Terminal pitch e 

 e  = 0,80 

0,65 

0,50 

0,40 

0,30 

0,25 

– – 

Terminal 
diameter b 

1) For S-FBGA: 

 e  min nom max 

0,80 0,45 0,50 0,55 

0,80 0,40 0,45 0,50 

0,65
 0,35 0,40 0,45 

0,50 0,25 0,30 0,35 

0,40 0,20 0,25 0,30 

0,30 0,17
 0,20 0,23 

   

 

 e  nom 

0,80 0,50 

0,65 0,40 

0,50 0,30 

0,40 0,25 

0,30 0,20 

  

   

 

– 

2) For S-FLGA: 

 e  min
 nom
 max 

0,80 0,35 0,40 0,45 

0,65 0,28 0,33 0,38 

0,50
 0,20 0,25 0,30 

0,40 0,15 0,20 0,25 

0,30 0,12 0,15 0,18 

0,25 0,10 0,13 0,16 
 

 

– 

 

– 

Datum-based 
positional 
tolerance of 
terminals 

x1 x1 = 0,08 – – 

Relative 
positional 
tolerance of 
terminals 

x2 

 e  x2 

0,80 0,08 

0,65 0,08 

0,50 0,05 

0,40 0,05 

0,30 0,03 

0,25 0,03 
 

– – 
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Table 1 (Continued) 

Dimensions in millimeters 

Term Symbol Specification Recommended 
value 

Notes 

Coplanarity y 

 e  y 

0,80 0,10 

0,65 0,08 

0,50 0,05 

0,40 0,05 

0,30 0,05 

0,25 0,05 
 

– – 

Parallelism of 
the top surface y1 y1 = 0,08 – – 

Number of 
terminals n n =  ME × MD 

 (ME – 1) × MD 

 ME × (MD – 1) 

 (ME – 1) × (MD – 1) 

 

ME ≤  (E – bmax – vE – x1 – x2) /  e  + 1 

MD ≤  (D – bmax – vD – x1 – x2) /  e  + 1 

– 

Numbers of 
matrices in 
ME and MD 
are shown in 
Table 3. 

Maximum 
matrix size in 
length 

MD 

Maximum 
matrix size in 
width 

ME 

 

7.2 Group 2 

Group 2 dimensions are shown in Table 2. 

Table 2 – Dimensions and tolerances of Group 2 

Dimensions in millimeters 

Term Symbol Specification Recommended 
value 

Notes 

Overhang 
dimension in 
length 

ZD ZD = [Dnom – (MD – 1) ×   e  ] / 2 – Reference 
value 

Overhang 
dimension in 
width 

ZE ZE = [Enom – (ME – 1) ×   e  ] / 2 – Reference 
value 

Datum-defined 
terminal- 

existence area 
b3 b3 = bmax + x1 – – 

Relative 
terminal- 

existence area 
b4 b4 = bmax + x2 – – 

BS EN 60191-6-22:2013
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8 Combination list of D, E, MD, and ME 

Combination lists of D, E, MD, and ME are shown in the following Tables 3, 4, 5, 6, 7 and 8. 

Table 3 –  e  = 0,80 mm pitch S-FBGA and S-FLGA 

BGA bmax = 0,55 BGA bmax = 0,50 LGA bmax = 0,45 

D or E 
mm 

MD or 
ME 

MD – 1 or 
ME – 1 

D or E 
mm 

MD or 
ME 

MD – 1 or 
ME – 1 

D or E 
mm 

MD or 
ME 

MD – 1 or 
ME – 1 

1,56 – 2,35 2 – 1,51 – 2,30 2 – 1,46 – 2,25 2 – 

2,36 – 3,15 3 2 2,31 – 3,10 3 2 2,26 – 3,05 3 2 

3,16 – 3,95 4 3 3,11 – 3,90 4 3 3,06 – 3,85 4 3 

3,96 – 4,75 5 4 3,91 – 4,70 5 4 3,86 – 4,65 5 4 

4,76 – 5,55 6 5 4,71 – 5,50 6 5 4,66 – 5,45 6 5 

5,56 – 6,35 7 6 5,51 – 6,30 7 6 5,46 – 6,25 7 6 

6,36 – 7,15 8 7 6,31 – 7,10 8 7 6,26 – 7,05 8 7 

7,16 – 7,95 9 8 7,11 – 7,90 9 8 7,06 – 7,85 9 8 

7,96 – 8,75 10 9 7,91 – 8,70 10 9 7,86 – 8,65 10 9 

8,76 – 9,55 11 10 8,71 – 9,50 11 10 8,66 – 9,45 11 10 

9,56 – 10,35 12 11 9,51 – 10,30 12 11 9,46 – 10,25 12 11 

 

Table 4 –  e  = 0,65 mm pitch S-FBGA and S-FLGA 

BGA bmax = 0,45 LGA bmax = 0,38 

D or E 
mm 

MD or ME MD – 1 or ME – 1 D or E 
mm 

MD or ME MD – 1 or ME – 1 

1,31 – 1,95 2 – 1,24 – 1,88 2 – 

1,96 – 2,60 3 2 1,89 – 2,53 3 2 

2,61 – 3,25 4 3 2,54 – 3,18 4 3 

3,26 – 3,90 5 4 3,19 – 3,83 5 4 

3,91 – 4,55 6 5 3,84 – 4,48 6 5 

4,56 – 5,20 7 6 4,49 – 5,13 7 6 

5,21 – 5,85 8 7 5,14 – 5,78 8 7 

5,86 – 6,50 9 8 5,79 – 6,43 9 8 

6,51 – v7,15 10 9 6,44 – 7,08 10 9 

7,16 – 7,80 11 10 7,09 – 7,73 11 10 

7,81 – 8,45 12 11 7,74 – 8,38 12 11 

8,46 – 9,10 13 12 8,39 – 9,03 13 12 

9,11 – 9,75 14 13 9,04 – 9,68 14 13 

9,76 – 10,40 15 14 9,69 – 10,33 15 14 
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Table 5 –  e  = 0,50 mm pitch S-FBGA and S-FLGA 

BGA bmax = 0,35 LGA bmax = 0,30 

D or E 
mm 

MD or ME MD – 1 or ME – 1 D or E 
mm 

MD or ME MD – 1 or ME – 1 

1,03 – 1,52 2 – 0,98 – 1,47 2 – 

1,53 – 2,02 3 2 1,48 – 1,97 3 2 

2,03 – 2,52 4 3 1,98 – 2,47 4 3 

2,53 – 3,02 5 4 2,48 – 2,97 5 4 

3,03 – 3,52 6 5 2,98 – 3,47 6 5 

3,53 – 4,02 7 6 3,48 – 3,97 7 6 

4,03 – 4,52 8 7 3,98 – 4,47 8 7 

4,53 – 5,02 9 8 4,48 – 4,97 9 8 

5,03 – 5,52 10 9 4,98 – 5,47 10 9 

5,53 – 6,02 11 10 5,48 – 5,97 11 10 

6,03 – 6,52 12 11 5,98 – 6,47 12 11 

6,53 – 7,02 13 12 6,48 – 6,97 13 12 

7,03 – 7,52 14 13 6,98 – 7,47 14 13 

7,53 – 8,02 15 14 7,48 – 7,97 15 14 

8,03 – 8,52 16 15 7,98 – 8,47 16 15 

8,53 – 9,02 17 16 8,48 – 8,97 17 16 

9,03 – 9,52 18 17 8,98 – 9,47 18 17 

9,53 – 10,02 19 18 9,48 – 9,97 19 18 

   9,98 – 10,47 20 19 
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Table 6 –  e  = 0,40 mm pitch S-FBGA and S-FLGA 

BGA bmax = 0,30 LGA bmax = 0,25 

D or E 
mm 

MD or ME MD – 1 or ME – 1 D or E 
mm 

MD or ME MD – 1 or ME – 1 

0,88 – 1,27 2 – 0,83 – 1,22 2 – 

1,28 – 1,67 3 2 1,23 – 1,62 3 2 

1,68 – 2,07 4 3 1,63 – 2,02 4 3 

2,08 – 2,47 5 4 2,03 – 2,42 5 4 

2,48 – 2,87 6 5 2,43 – 2,82 6 5 

2,88 – 3,27 7 6 2,83 – 3,22 7 6 

3,28 – 3,67 8 7 3,23 – 3,62 8 7 

3,68 – 4,07 9 8 3,63 – 4,02 9 8 

4,08 – 4,47 10 9 4,03 – 4,42 10 9 

4,48 – 4,87 11 10 4,43 – 4,82 11 10 

4,88 – 5,27 12 11 4,83 – 5,22 12 11 

5,28 – 5,67 13 12 5,23 – 5,62 13 12 

5,68 – 6,07 14 13 5,63 – 6,02 14 13 

6,08 – 6,47 15 14 6,03 – 6,42 15 14 

6,48 – 6,87 16 15 6,43 – 6,82 16 15 

6,88 – 7,27 17 16 6,83 – 7,22 17 16 

7,28 – 7,67 18 17 7,23 – 7,62 18 17 

7,68 – 8,07 19 18 7,63 – 8,02 19 18 

8,08 – 8,47 20 19 8,03 – 8,42 20 19 

8,48 – 8,87 21 20 8,43 – 8,82 21 20 

8,88 – 9,27 22 21 8,83 – 9,22 22 21 

9,28 – 9,67 23 22 9,23 – 9,62 23 22 

9,68 – 10,07 24 23 9,63 – 10,02 24 23 
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Table 7 –  e  = 0,30 mm pitch S-FBGA and S-FLGA 

BGA bmax = 0,23 LGA bmax = 0,18 

D or E 
mm 

MD or ME MD – 1 or ME – 1 D or E 
mm 

MD or ME MD – 1 or ME – 1 

0,69 – 0,98 2 – 0,64 – 0,93 2 – 

0,99 – 1,28 3 2 0,94 – 1,23 3 2 

1,29 – 1,58 4 3 1,24 – 1,53 4 3 

1,59 – 1,88 5 4 1,54 – 1,83 5 4 

1,89 – 2,18 6 5 1,84 – 2,13 6 5 

2,19 – 2,48 7 6 2,14 – 2,43 7 6 

2,49 – 2,78 8 7 2,44 – 2,73 8 7 

2,79 – 3,08 9 8 2,74 – 3,03 9 8 

3,09 – 3,38 10 9 3,04 – 3,33 10 9 

3,39 – 3,68 11 10 3,34 – 3,63 11 10 

3,69 – 3,98 12 11 3,64 – 3,93 12 11 

3,99 – 4,28 13 12 3,94 – 4,23 13 12 

4,29 – 4,58 14 13 4,24 – 4,53 14 13 

4,59 – 4,88 15 14 4,54 – 4,83 15 14 

4,89 – 5,18 16 15 4,84 – 5,13 16 15 

5,19 – 5,48 17 16 5,14 – 5,43 17 16 

5,49 – 5,78 18 17 5,44 – 5,73 18 17 

5,79 – 6,08 19 18 5,74 – 6,03 19 18 

6,09 – 6,38 20 19 6,04 – 6,33 20 19 

6,39 – 6,68 21 20 6,34 – 6,63 21 20 

6,69 – 6,98 22 21 6,64 – 6,93 22 21 

6,99 – 7,28 23 22 6,94 – 7,23 23 22 

7,29 – 7,58 24 23 7,24 – 7,53 24 23 

7,59 – 7,88 25 24 7,54 – 7,83 25 24 

7,89 – 8,18 26 25 7,84 – 8,13 26 25 

8,19 – 8,48 27 26 8,14 – 8,43 27 26 

8,49 – 8,78 28 27 8,44 – 8,73 28 27 

8,79 – 9,08 29 28 8,74 – 9,03 29 28 

9,09 – 9,38 30 29 9,04 – 9,33 30 29 

9,39 – 9,68 31 30 9,34 – 9,63 31 30 

9,69 – 9,98 32 31 9,64 – 9,93 32 31 

9,99 – 10,28 33 32 9,94 – 10,23 33 32 
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Table 8 –  e  = 0,25 mm pitch S-FLGA 

D or E 
mm 

MD or ME MD – 1 or ME – 1 D or E 
mm 

MD or ME MD – 1 or ME – 1 

0,57 – 0,81 2 – 5,32 – 5,56 21 20 

0,82 – 1,06 3 2 5,57 – 5,81 22 21 

1,07 – 1,31 4 3 5,82 – 6,06 23 22 

1,32 – 1,56 5 4 6,07 – 6,31 24 23 

1,57 – 1,81 6 5 6,32 – 6,56 25 24 

1,82 – 2,06 7 6 6,57 – 6,81 26 25 

2,07 – 2,31 8 7 6,82 – 7,06 27 26 

2,32 – 2,56 9 8 7,07 – 7,31 28 27 

2,57 – 2,81 10 9 7,32 – 7,56 29 28 

2,82 – 3,06 11 10 7,57 – 7,81 30 29 

3,07 – 3,31 12 11 7,82 – 8,06 31 30 

3,32 – 3,56 13 12 8,07 – 8,31 32 31 

3,57 – 3,81 14 13 8,32 – 8,56 33 32 

3,82 – 4,06 15 14 8,57 – 8,81 34 33 

4,07 – 4,31 16 15 8,82 – 9,06 35 34 

4,32 – 4,56 17 16 9,07 – 9,31 36 35 

4,57 – 4,81 18 17 9,32 – 9,56 37 36 

4,82 – 5,06 19 18 9,57 – 9,81 38 37 

5,07 – 5,31 20 19 9,82 – 10,06 39 38 
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