Tape and Reel Packaging for Surface Mount Components MACOM

M513
Rev. V25

1.0 Introduction

MACOM supplies integrated circuits, diodes, and related surface mount components in tape wound on standard
7-inch and 13-inch diameter reels. This application note documents the reel and tape dimensions and the

orientation of the components within the tape cavities for many of our most popular package styles.

Packages Covered in This Application Note:

Package Type

Package Type

1 mm X1DFN-6LD

5 mm QFN-6LD

1.2 x 1.5 mm TDFN-6LD (0.5 mm pitch)

5 mm AQFN-12LD

1.5 x 1.2 mm TDFN-6LD (0.4 mm pitch)

5 mm PQFN-20LD

2 mm PDFN-8LD

5 mm PQFN-28LD

2 mm STDFN-8LD

5 mm PQFN-32LD

2 mm STQFN-12LD

5 x 6 mm PQFN-32LD

2x2.5mm STQFN-14LD

5 x 7 mm PQFN-40LD

3 mm PQFN-12LD

6 x 5 mm PDFN-8LD

3 mm PQFN-12LD (1.1 mm Height)

6 x 6 mm PQFN-18LD

3 mm PQFN-16LD

6 x 6 mm PQFN-20LD

3 x4 mm PQFN-22LD

6.5 x 6.5 mm AQFN-40LD

3 x5 mm PQFN-24LD

6 x 7 mm PQFN-37LD

3 x 6 mm PDFN-14LD

7 mm LGA-16

4 mm PQFN-16LD

7 x 7 mm PQFN-44LD

4 mm PQFN-20LD

7 x 7 mm AQFN-48LD

4 mm PQFN-24LD

8 mm BGA

4 x 6 mm PQFN-32LD

15 mm BGA

4 x 7 mm PQFN-36LD

Continued...
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Packages Covered in This Application Note (cont.):

Package Type Package Type
BD-1, BD-2, BD-3 (Bumped Die) QSOP-16, QSOP-16EP
CR-5 QSOP-24
LCC1 QSOP-28
LSM1 R-1, R-4, R-5, R-15
LSM2 SC70-3LD
LSM3 SC70-6LD
LSM6 SC-79
MSOP-8, MSOP-8EP SM-1
MSOP-10 SM-2
ODS-120 (ceramic) SM-3
ODS-186 (ceramic) SM-4 (same as SM-2)
ODS-1056 (ceramic) SM-7-1
ODS-1072 (MELF) SM-20
ODS-1079 (MELF) SM-22
ODS-1091 (MELF) SM-23 (same as SM-1)
ODS-1269 (GaAs flip-chip) SM-24
ODS-1294 (surmount) SM-26
ODS-1295 (surmount) SM-28
ODS-1305 (GaAs flip-chip) SM-41
ODS-1306 (surmount) SM-44
ODS-1402 (GaAs flip-chip) SM-46
ODS-1411 (GaAs flip-chip) SM-52
ODS-1500 (GaAs flip-chip) SM-55
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Packages Covered in This Application Note (cont.):

Package Type

Package Type

SM-68 (same as SM-44)

SOT-23

SM-69 (same as SM-1

SOT-25 (same as SOT-23 (5LD))

SOT-26 (same as SOT-23 (6LD))

SM-87 (same as SM-1

SOT-89

( )
SM-74 (same as SM-2)
( )
( )

SM-89 (same as SM-1

SOT-143

SM-106

SOW-16 (same as SOIC-16 Wide Body)

SM-108 (same as SM-2)

SOW-24 (same as SOIC-24 Wide Body)

SM-134 (same as SM-1) SSOP-8
SOD-323 SSOP-20
SoIC-8 SSOP-24
SOIC-14 SSOP-28
SOIC-16 TSSOP-16, TSSOP-16EP

SOIC-16 Wide Body

SOIC-24 Wide Body
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2.0 Reel Dimensions
W; & W, measured at hub. Wi , )
W, 1
A
°l
Reel Diameter = A’ N T
v
Reel Dimensions in mm
N
w Wi W> (min.) B c D
Tape Width? (+2.0/-0.0) (max.) (min.) (+0.5/-0.2) (min.)
A=7inch | A=13inch
8 8.4 14.4 50 N/A 1.5 13 20.2
12 12.4 18.4 50 100 1.5 13 20.2
16 16.4 22.4 50 100 1.5 13 20.2
24 24.4 304 N/A 100 1.5 13 20.2
32 324 384 N/A 100 1.5 13 20.2

1. See section 5.0 Reel Diameter Dimensions.

2. See section 3.0 Tape Dimensions.
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3.0 Tape Dimensions
See Note 1
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Notes -
1. 10 sprocket hde cumuative tderance + 0.2 User Direction of Feed
2 Dimensions in millimeters (nm).
3. Not to exact scae.
4. Camber not toexoeed 1 min 100 nm
5. Pocket position relative to sprocket hde measured as true position of pocket, not pocket hde.
6. Metric dmensions will govemn.
Top Cover
Embossed ;
Carrier  ————N @~
- " Embossment
Tape Dimensions
Tape Dimensions Description Symbol Size (mm)
Diameter Do 1.5+0.1/-0.0
Pitch Po 4+0.1
Perforation
Position E; 1.75+0.1
Thickness T 0.25+01
Cover Tape Thickness T 0.06 + 0.02
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1 mm X1DFN-6LD
Tape Dimensions Description Symbol Size (mm)
Length Ao 1.2 +0.0/-0.05
Width Bo 1.2 +0.0/-0.05
Cavity
Depth Ko 0.55+0.05
Pitch P4 4+0.1
Distance Between Cavity to Perforation (length) P, 2+0.05
Centerlines Cavity to Perforation (width) F 3.5+0.1
Cover Tape Width C 5.5%0.1
Carrier Tape Width 8+0.3

1.2 x 1.5 mm TDFN-6LD (0.5 mm Lead Pitch) & 1.5 x 1.2 mm TDFN-6LD (0.4 mm Lead Pitch)

Tape Dimensions Description Symbol Size (mm)
Length Ay 1.75+ 0.1
Width Bo 1.35+0.1
Cavity Depth Ko 1.02 £ 0.1
Pitch P4 4+0.1
Distance Between Cavity to Perforation (length) P, 2+0.05
Centerlines Cavity to Perforation (width) F 3.5+0.05
Cover Tape Width C 5.4+0.1
Carrier Tape Width 8 +0.3/-0.1
2 mm PDFN-8LD
Tape Dimensions Description Symbol Size (mm)
Length Ao 242 +0.1
Width Bo 242+ 01
Cavity Depth Ko 1.1+£01
Pitch P4 4+0.1
Diameter D4 1+0.1
Distance Between Cavity to Perforation (length) P, 2+0.05
Centerlines Cavity to Perforation (width) F 5.5+ 0.1
Cover Tape Width Cc 9.2+0.1
Carrier Tape Width 12+0.3
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2 mm STDFN-8LD, 2 mm STQFN-12LD

Tape Dimensions Description Symbol Size (mm)
Length Ao 2.3+0.1
Width Bo 23%0.1
Cavity Depth Ko 0.75+0.1
Pitch P4 4+0.1
Diameter D, 1+£0.25
Distance Between Cavity to Perforation (length) P, 2+0.05
Centerlines Cavity to Perforation (width) F 3.5+0.05
Cover Tape Width C 55+0.1
Carrier Tape Width w 8+0.3
2 x 2.5 mm STQFN-14LD
Tape Dimensions Description Symbol Size (mm)
Length Ao 22+0.1
Width Bo 2.7%0.1
Cavity Depth Ko 0.7 £0.05
Pitch P4 4+0.1
Diameter Dy 0.7+01
Distance Between Cavity to Perforation (length) P, 2+0.05
Centerlines Cavity to Perforation (width) F 3.5+0.1
Cover Tape Width C 55+0.1
Carrier Tape Width 8+0.3
3 mm PQFN-12LD, 3 mm PQFN-16LD
Tape Dimensions Description Symbol Size (mm)
Length Ay 3.31£0.1
Width Bo 3.3+0.1
Cavity Depth Ko 1.1+0.1
Pitch P4 8+0.1
Distance Between Cavity to Perforation (length) P, 2+0.1
Centerlines Cavity to Perforation (width) F 5.5+ 0.1
Cover Tape Width C 9.2+0.1
Carrier Tape Width W 12+0.3
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3 mm PQFN-12LD (1.1 mm Height)

Tape Dimensions Description Symbol Size (mm)
Length Ao 3.3+x0.1
Width Bo 3.3+0.1
Cavity
Depth Ko 1.3 0.1
Pitch P 8+0.1
T S Cavity to Perforation (length) P, 2+0.05
Centerlines Cavity to Perforation (width) F 5.5+0.05
Cover Tape Width C 9.2+0.1
Carrier Tape Width W 12+0.3
3 x4 mm PQFN-22LD
Tape Dimensions Description Symbol Size (mm)
Length Ao 3.40+0.1
Width Bo 4.40+0.1
Cavity
Depth Ko 0.65+0.1
Pitch P 8+0.1
Distance Between Cavity to Perforation (length) P, 2+0.05
Centerlines Cavity to Perforation (width) F 5.5+0.05
Cover Tape Width C 9.2+0.1
Carrier Tape Width W 12+0.3
3 x 5 mm PQFN-24LD
Tape Dimensions Description Symbol Size (mm)
Length Ao 3.3+01
Width Bo 5.3%0.1
Cavity
Depth Ko 1.1+£0.1
Pitch P4 8+0.1
Cover Tape Width C 9.2+ 0.1
Carrier Tape Width w 12+0.3/-0.1
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3 x 6 mm PDFN-14LD

Tape Dimensions Description Symbol Size (mm)
Length Ao 3.25+0.1
Width Bo 6.35+0.1
Cavity
Depth Ko 1.1+£01
Pitch P4 8+0.1
Distance Between Cavity to Perforation (length) P 2+0.1
Centerlines Cavity to Perforation (width) F 7.5+0.1
Cover Tape Width C 13.3+0.1
Carrier Tape Width w 16+£0.3

4 mm PQFN-16LD, 4 mm PQFN-20LD, 4 mm PQFN-24LD

Tape Dimensions Description Symbol Size (mm)
Length Ao 4.35%0.1
Width Bo 4.35+0.1
Cavity
Depth Ko 1.1+£01
Pitch P 8+0.1
Distance Between Cavity to Perforation (length) P 2+0.1
Centerlines Cavity to Perforation (width) F 5.5+0.1
Cover Tape Width C 9.2+0.1
Carrier Tape Width W 12+0.3

4 x 6 mm PQFN-32LD

Tape Dimensions Description Symbol Size (mm)
Length Ao 42+0.1
Width Bo 6.2+0.1
Cavity
Depth Ko 1.2+0.1
Pitch P4 8+0.1
Carrier Tape Width W 12+0.3
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4 x 7 mm PQFN-36LD

Tape Dimensions Description Symbol Size (mm)
Length Ao 42+01
Width Bo 7.2+0.1
Cavity
Depth Ko 1.2+£0.1
Pitch P4 8+0.1
Carrier Tape Width W 12+0.3

5 mm QFN-6LD

Tape Dimensions Description Symbol Size (mm)
Length Ao 5.25+0.1
Width Bo 5.25+0.1
Cavity
Depth Ko 1.8+0.1
Pitch P4 8+0.1
Distance Between Cavity to Perforation (length) P, 2+0.1
Centerlines Cavity to Perforation (width) F 5.5+ 0.1
Cover Tape Width C 9.2+0.1
Carrier Tape Width w 12+0.3
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5 mm AQFN-12LD

Tape Dimensions Description Symbol Size (mm)
Length Ao 54001
Width Bo 5.40+0.1
Cavity
Depth Ko 24+01
Pitch P4 8+0.1
Distance Between Cavity to Perforation (length) P, 2+0.1
Centerlines Cavity to Perforation (width) 5.5+0.1
Cover Tape Width C 9.2+0.1
Carrier Tape Width 12+0.3
5 mm PQFN-20LD, 5 mm PQFN-28LD, 5 mm PQFN-32LD
Tape Dimensions Description Symbol Size (mm)
Length Ao 5.25+0.1
Width Bo 5.25+0.1
Cavity
Depth Ko 1.1+£0.1
Pitch P4 8+0.1
Distance Between Cavity to Perforation (length) P, 2+0.1
Centerlines Cavity to Perforation (width) F 5.5+ 0.1
Cover Tape Width C 9.2+0.1
Carrier Tape Width 12+0.3
5 x 6 mm PQFN-32LD
Tape Dimensions Description Symbol Size (mm)
Length Ag 5.3+0.1
Width Bo 6.3+0.1
Cavity
Depth Ko 1.2+0.1
Pitch P4 8+0.1
Carrier Tape Width w 16 £ 0.3
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5x 7 mm PQFN-40LD

Tape Dimensions Description Symbol Size (mm)
Length Ao 55+0.1
Width Bo 7.5%0.1
Cavity
Depth Ko 1.5+0.1
Pitch P4 8+0.1
Distance Between Cavity to Perforation (length) P, 2+041
Centerlines Cavity to Perforation (width) F 7.5+0.1
Cover Tape Width C 13.3+0.1
Carrier Tape Width 16 £0.3
6 x 5 mm PDFN-8LD
Tape Dimensions Description Symbol Size (mm)
Length Ao 6.5+0.1
Width Bo 55+0.1
Cavity
Depth Ko 1.4+0.1
Pitch P4 8+0.1
Distance Between Cavity to Perforation (length) P, 2+0.05
Centerlines Cavity to Perforation (width) F 5.5 + 0.05
Cover Tape Width C 9.3+0.1
Carrier Tape Width 12+£0.3
6 x 6 mm PQFN-18LD
Tape Dimensions Description Symbol Size (mm)
Length Ay 6.3+0.1
Width Bo 6.3+0.1
Cavity
Depth Ko 1.2+0.1
Pitch P4 12+ 0.1
Carrier Tape Width W 16 £ 0.3
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6 x 6 mm PQFN-20LD

Tape Dimensions Description Symbol Size (mm)
Length Ao 6.3+0.1
Width Bo 6.3+0.1
Cavity
Depth Ko 1.4+0.1
Pitch P4 12+ 0.1
Carrier Tape Width w 16+£0.3

6.5 x 6.5 mm AQFN-40LD

Tape Dimensions Description Symbol Size (mm)
Length Ao 6.86 £ 0.1
Width Bo 6.86 + 0.1
Cavity
Depth Ko 1.40 £ 0.1
Pitch P+ 12041
Distance Between Cavity to Perforation (length) P, 2+0.1
Centerlines Cavity to Perforation (width) F 7.5+0.1
Cover Tape Width C 13.3+0.1
Carrier Tape Width w 16+£0.3
6 x 7 mm PQFN-37LD
Tape Dimensions Description Symbol Size (mm)
Length A 6.4+0.1
Width Bo 74+01
Cavity
Depth Ko 1.2+0.1
Pitch P4 12+ 0.1
Carrier Tape Width W 16+ 0.3
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7 mm LGA-16LD

Tape Dimensions Description Symbol Size (mm)
Length Ao 74 +0A1
Width Bo 74+0.1
Cavity
Depth Ko 1.9+0.1
Pitch P4 12+ 01
Distance Between Cavity to Perforation (length) P, 2+01
Centerlines Cavity to Perforation (width) F 7.5+0.1
Cover Tape Width C 13.3+0.1
Carrier Tape Width w 16 £0.3

7 x 7 mm PQFN-44LD

Tape Dimensions Description Symbol Size (mm)
Length Ay 7.25+0.1
Width Bo 7.25+0.1
Cavity 1.10+0.1
Depth Ko 2.0£0.1
Pitch P4 12+ 0.1
Distance Between Cavity to Perforation (length) P 2+0.1
Centerlines Cavity to Perforation (width) F 7.5+0.1
Cover Tape Width C 13.3+0.1
Carrier Tape Width w 16+£0.3

7 x 7 mm AQFN-48LD

Tape Dimensions Description Symbol Size (mm)
7.3+0.1
Length Ao 74401
Width Bo rax0d
Cavity 14207
Depth Ko .70 £ 0.
1.90 + 0.1
Pitch P4 12+ 0.1
Distance Between Cavity to Perforation (length) P, 2+0.1
Centerlines Cavity to Perforation (width) F 7.5+0.1
Cover Tape Width C 13.3+0.1
Carrier Tape Width w 16+£0.3
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8 mm BGA
Tape Dimensions Description Symbol Size (mm)
Length Ao 8.3%201
Width Bo 8.3+0.1
Cavity
Depth Ko 27+01
Pitch P4 12+ 041
Distance Between Cavity to Perforation (length) P, 2+0.1
Centerlines Cavity to Perforation (width) F 7.5+0.1
Cover Tape Width C 13.3+0.1
Carrier Tape Width 16 £0.3
15 mm BGA
Tape Dimensions Description Symbol Size (mm)
Length Ao 15.3+0.1
Width Bo 15.3+0.1
Cavity
Depth Ko 3.8+0.1
Pitch P4 20+ 041
Distance Between Cavity to Perforation (length) P 2+0.1
Centerlines Cavity to Perforation (width) F 115+ 0.1
Cover Tape Width C 21+0.1
Carrier Tape Width W 24+0.3
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BD-1
Tape Dimensions Description Symbol Size (mm)
Length Ao 0.82 £ 0.05
Width Bo 0.82+0.05
Cavity Depth Ko 0.395 £ 0.05
Pitch P4 4+0.1
Pocket Hole Diameter D, 0.35+0.05
T S Cavity to Perforation (length) P, 2+0.05
Centerlines Cavity to Perforation (width) F 3.5+0.05
Cover Tape Width C 5.3%0.1
Carrier Tape Width 8+0.1
BD-2
Tape Dimensions Description Symbol Size (mm)
Length Ay 1.1+£0.05
Width Bo 1.25+0.05
Cavity Depth Ko 0.298 + 0.028
Pitch P4 4+0.1
Pocket Hole Diameter D4 0.5+0.05
Distance Between Cavity to Perforation (length) P, 2+0.05
Centerlines Cavity to Perforation (width) F 3.5+0.05
Cover Tape Width C 5.3+0.1
Carrier Tape Width w 8 +0.3/-0.1
BD-3
Tape Dimensions Description Symbol Size (mm)
Length Ao 0.58 £ 0.05
Width Bo 0.7 £0.05
Cavity Depth Ko 0.36 £ 0.05
Pitch P4 4+0.1
Pocket Hole Diameter D4 N/A
Distance Between Cavity to Perforation (length) P, 2+0.05
Centerlines Cavity to Perforation (width) F 3.5+0.05
Cover Tape Width C 5.3+0.1
Carrier Tape Width 8+0.1
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CR-5
Tape Dimensions Description Symbol Size (mm)
Length Ao 9.02+0.1
Width Bo 9.91+0.1
Cavity
Depth Ko 2.03+0.1
Pitch P4 12+ 041
Distance Between Cavity to Perforation (length) P, 2+0.1
Centerlines Cavity to Perforation (width) F 11.5+0.1
Cover Tape Width C 21+0.1
Carrier Tape Width W 24 +0.3
LCC1
Tape Dimensions Description Symbol Size (mm)
Length Ao 10.47
Width Bo 11.15
Cavity
Depth Ko 3.38
Pitch P4 16
Distance Between Cavity to Perforation (length) P, 2+0.1
Centerlines Cavity to Perforation (width) F 1.5
Carrier Tape Width W 24
LSMA1
Tape Dimensions Description Symbol Size (mm)
Length Ao 13
Width Bo 13
Cavity
Depth Ko 4.7
Pitch P 16
Distance Between Cavity to Perforation (length) P, 2+0.1
Centerlines Cavity to Perforation (width) F 1.5
Carrier Tape Width wW 24
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LSM2
Tape Dimensions Description Symbol Size (mm)
Length Ao 10.08
Width Bo 15.29
Cavity
Depth Ko 3.94
Pitch P4 16
ST B e Cavity to Perforation (length) P, 2+0.1
Centerlines Cavity to Perforation (width) F 15
Carrier Tape Width W 24
LSM3
Tape Dimensions Description Symbol Size (mm)
Length Ao 10.97
Width Bo 12.62
Cavity
Depth Ko 4.75
Pitch P4 16
Distance Betwesn Cavity to Perforation (length) P, 2+0.1
Centerlines Cavity to Perforation (width) F 15
Carrier Tape Width W 24
LSM6
Tape Dimensions Description Symbol Size (mm)
Length Ao 20.5
Width Bo 15
Cavity
Depth Ko 4.1
Pitch P4 24
e e e Cavity to Perforation (length) P 2+0.1
Centerlines Cavity to Perforation (width) F 115
Carrier Tape Width W 24
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MSOP-8, MSOP-8EP, MSOP-10
Tape Dimensions Description Symbol Size (mm)
Length Ao 53+01
Width Bo 3.4+0.1
Cavity
Depth Ko 1.4+0.1
Pitch P4 8+0.1
Distance Between Cavity to Perforation (length) P, +0.1
Centerlines Cavity to Perforation (width) F 55+0.1
Cover Tape Width C 9.2+0.1
Carrier Tape Width W 12+0.3
ODS-120
Tape Dimensions Description Symbol Size (mm)
Length Ao 1.42-1.79
Width Bo 1.29-1.52
Cavity
Depth Ko 1.42-1.78
Pitch P4 4+0.1
Distance Between Cavity to Perforation (length) P, 2+0.05
Centerlines Cavity to Perforation (width) F 3.5+0.05
Cover Tape Width C 5.4+0.1
Carrier Tape Width 8 +0.3/-0.1
ODS-186
Tape Dimensions Description Symbol Size (mm)
Length Ao 9.32+0.1
Width Bo 27+0.1
Cavity
Depth Ko 1.37 £ 0.1
Pitch P4 121041
Distance Between Cavity to Perforation (length) P, 2+0.1
Centerlines Cavity to Perforation (width) F 7.5+0.1
Cover Tape Width C 13.3+0.1
Carrier Tape Width 16+ 0.1
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ODS-1056
Tape Dimensions Description Symbol Size (mm)
Length Ao 2+0.1
Width Bo 2041
Cavity
Depth Ko 1.19+ 0.1
Pitch P4 4+0.1
Distance Between Cavity to Perforation (length) P, 2+0.05
Centerlines Cavity to Perforation (width) F 3.5+0.05
Cover Tape Width C 54+0.1
Carrier Tape Width w 8 +0.3/-0.1
ODS-1072
Tape Dimensions Description Symbol Size (mm)
Length Ao 2.54+0.1
Width Bo 3.56 £ 0.1
Cavity
Depth Ko 2.54 + 0.1
Pitch P4 4+0.1
Distance Between Cavity to Perforation (length) P, 2+0.05
Centerlines Cavity to Perforation (width) F 5.5+0.05
Cover Tape Width Cc 9.3+0.1
Carrier Tape Width w 12+0.3
ODS-1079
Tape Dimensions Description Symbol Size (mm)
Length Ao 3.2+0.1
Width Bo 3.2+0.1
Cavity
Depth Ko 3.12+041
Pitch P4 8+0.1
Distance Between Cavity to Perforation (length) P, 2+0.05
Centerlines Cavity to Perforation (width) F 5.5+ 0.05
Cover Tape Width C 9.3+0.1
Carrier Tape Width W 12+0.3
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ODS-1091
Tape Dimensions Description Symbol Size (mm)
Length Ao 4.19+0.1
Width Bo 5.38+0.1
Cavity
Depth Ko 4.06 £ 0.1
Pitch P 8+0.1
Distance Between Cavity to Perforation (length) P, 2+0.05
Centerlines Cavity to Perforation (width) F 5.5+0.05
Cover Tape Width C 9.310.1
Carrier Tape Width W 12+0.3
ODS-1294,1295,1306
Tape Dimensions Description Symbol Size (mm)
Length Ao 0.64 £ 0.05
Width Bo 1.12+£0.05
Cavity
Depth Ko 0.3+0.05
Pitch P4 40+01
Distance Between Cavity to Perforation (length) P, 20+0.05
Centerlines Cavity to Perforation (width) F 3.5+0.05
Cover Tape Width C 5.4+0.1
Carrier Tape Width w 8.0 +0.30/-0.1
ODS-1305,1269
Tape Dimensions Description Symbol Size (mm)
Length Ao 0.46 £ 0.03
Width Bo 0.79 £ 0.03
Cavity
Depth Ko 0.28 £ 0.03
Pitch P4 4+0.1
Distance Between Cavity to Perforation (length) P, 2+0.05
Centerlines Cavity to Perforation (width) F 3.5+ 0.05
Cover Tape Width C 54+0.1
Carrier Tape Width 8 +0.3/-0.1
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ODS-1402,1411,1500
Tape Dimensions Description Symbol Size (mm)
Length Ao 0.47 £0.03
Width Bo 0.84 £ 0.03
Cavity
Depth Ko 0.31+£0.03
Pitch P4 4+01
et caBe oo Cavity to Perforation (length) P, 2+0.05
Centerlines Cavity to Perforation (width) F 3.5+0.05
Cover Tape Width C 5.4+0.1
Carrier Tape Width w 8 +0.3/-0.1
QSOP-16, QSOP-16EP
Tape Dimensions Description Symbol Size (mm)
Length Ao 6.8+0.1
Width Bo 54+0.1
Cavity
Depth Ko 1.6+0.1
Pitch P4 8+0.1
Distance Between Cavity to Perforation (length) P, 2+0.1
Centerlines Cavity to Perforation (width) 7.5+0.1
Cover Tape Width C 13.3+0.1
Carrier Tape Width w 16 £ 0.3
QSOP-24
Tape Dimensions Description Symbol Size (mm)
Length Ao 6.5+0.1
Width Bo 9+0.1
Cavity
Depth Ko 21+0.1
Pitch P4 8+0.1
Distance Between Cavity to Perforation (length) P, 2+0.1
Centerlines Cavity to Perforation (width) 7.5+0.1
Cover Tape Width C 13.3+£ 01
Carrier Tape Width W 16+0.3
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QSOP-28
Tape Dimensions Description Symbol Size (mm)
Length Ao 6.5+0.1
Width Bo 10.3+0.1
Cavity
Depth Ko 21+£01
Pitch P 8+0.1
Distance Between Cavity to Perforation (length) P, +0.1
Centerlines Cavity to Perforation (width) F 7.5+0.1
Cover Tape Width C 13.3+0.1
Carrier Tape Width w 16+£0.3
R-1, R-4, R-5, R-15
Tape Dimensions Description Symbol Size (mm)
Length Ao 125+ 0.1
Width Bo 12.9+0.1
Cavity
Depth Ko 6.1+0.1
Pitch P4 16+ 0.1
Carrier Tape Width W 24+0.3
SC70-3LD, SC70-6LD
Tape Dimensions Description Symbol Size (mm)
Length Ao 2.25+0.1
Width Bo 24+0.1
Cavity
Depth Ko 1.2+0.1
Pitch P4 4+0.1
Distance Between Cavity to Perforation (length) P, 2+0.1
Centerlines Cavity to Perforation (width) F 3.5+0.1
Cover Tape Width C 54+0.1
Carrier Tape Width w 8+0.3
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SC-79
Tape Dimensions Description Symbol Size (mm)
Length Ao 0.9 +£0.05
Width Bo 1.94 £ 0.05
Cavity
Depth Ko 0.73£0.05
Pitch P4 4 +£0.05
Distance Between Cavity to Perforation (length) P, 2+0.05
Centerlines Cavity to Perforation (width) F 3.5+0.05
Cover Tape Width C 5.4+0.1
Carrier Tape Width w 8 +0.3/-0.1
SM-1, SM-23, SM-69, SM-87, SM-89, SM-134
Tape Dimensions Description Symbol Size (mm)
Length Ao 7+0.1
Width Bo 8.5+0.1
Cavity
Depth Ko 5.3+0.1
Pitch P4 121041
Carrier Tape Width W 16+£0.3
SM-2, SM-4, SM-74, SM-108
Tape Dimensions Description Symbol Size (mm)
Length Ao 10.26 £ 0.1
Width Bo 13.46 £ 0.1
Cavity
Depth Ko 6.1+0.1
Pitch P4 12101
Carrier Tape Width W 24 +0.3
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SM-3
Tape Dimensions Description Symbol Size (mm)
Length Ao 20.5+0.1
Width Bo 20.5+0.1
Cavity Depth Ko 53+0.1
Pitch P4 24+ 041
Carrier Tape Width W 32+0.3
SM-7-1
Tape Dimensions Description Symbol Size (mm)
Length Ay 16.3 0.1
Width Bo 21.4+0.1
Cavity Depth Ko 56+0.1
Pitch P4 24+ 01
Carrier Tape Width W 32+0.3
SM-20
Tape Dimensions Description Symbol Size (mm)
Length Ao 8.1+0.1
Width Bo 15.4 £ 0.1
Cavity Depth Ko 7.1+0.1
Pitch P4 12+ 0.1
Carrier Tape Width W 24 +0.3
SM-22
Tape Dimensions Description Symbol Size (mm)
Length Ao 43+0.1
Width Bo 5+0.1
Cavity Depth Ko 28+0.1
Pitch P4 8+0.1
Carrier Tape Width w 12+0.3
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SM-24
Tape Dimensions Description Symbol Size (mm)
Length Ao 10.5+0.1
Width Bo 8.28+0.1
Y Depth Ko 55+0.1
Pitch P 16 £ 0.1
Carrier Tape Width W 24 +0.3
SM-26
Tape Dimensions Description Symbol Size (mm)
Length Ay 12.1£0.1
Width Bo 19.8 £ 0.1
Cavity Depth Ko 55+0.1
Pitch P4 16+ 0.1
Carrier Tape Width W 32+0.3
SM-28
Tape Dimensions Description Symbol Size (mm)
Length Ao 12.1 £ 0.1
Width Bo 21.1+01
R Depth Ko 6.5+0.1
Pitch P4 24 +01
Carrier Tape Width w 32+0.3
SM-41
Tape Dimensions Description Symbol Size (mm)
Length A 6.9+0.1
Width Bo 8.4+0.1
Cavity Depth Ko 7.4+0.1
Pitch P4 12+ 0.1
Carrier Tape Width W 24 +0.3
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SM-44, SM-68
Tape Dimensions Description Symbol Size (mm)
Length Ao 75201
Width Bo 8.4+0.1
Cavity Depth Ko 55+0.1
Pitch P4 12+ 041
Carrier Tape Width W 16 £0.3
SM-46
Tape Dimensions Description Symbol Size (mm)
Length Ay 20.9+0.1
Width Bo 11.4 £ 0.1
Cavity Depth Ko 6.8+ 0.1
Pitch P4 24+ 041
Carrier Tape Width W 32+0.3
SM-52
Tape Dimensions Description Symbol Size (mm)
Length Ao 56+0.1
Width Bo 56+0.1
Cavity Depth Ko 301
Pitch P 8+0.1
Carrier Tape Width w 12+0.3
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SM-55
Tape Dimensions Description Symbol Size (mm)
Length Ao 6.8+0.1
Width Bo 7.6+0.1
Cavity
Depth Ko 3.5+0.1
Pitch P4 12+ 041
Carrier Tape Width w 16+£0.3
SM-106
Tape Dimensions Description Symbol Size (mm)
Length Ao 10.7 £ 0.1
Width Bo 20.8+0.1
Cavity
Depth Ko 6+0.1
Pitch P4 24+ 041
Carrier Tape Width W 32+0.3
SOD-323
Tape Dimensions Description Symbol Size (mm)
Length Ao 1.46 £ 0.1
Width Bo 29+0.05
Cavity
Depth Ko 1.25+0.05
Pitch P4 4+0.1
Distance Between Cavity to Perforation (length) P, 2+0.05
Centerlines Cavity to Perforation (width) F 3.5+0.05
Cover Tape Width C 54+01
Carrier Tape Width 8 +0.3/-0.1
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SOIC-8 (SO-8)

Tape Dimensions Description Symbol Size (mm)
Length Ao 6.4+0.1
Width Bo 52+0.1
Cavity
Depth Ko 21101
Pitch P4 8+0.1
Distance Between Cavity to Perforation (length) P 2+0.1
Centerlines Cavity to Perforation (width) F 55+0.1
Cover Tape Width C 9.2+0.1
Carrier Tape Width w 12+ 0.3
SOIC-14 (SO-14), SSOP-24
Tape Dimensions Description Symbol Size (mm)
Length Ao 6.5+0.1
Width Bo 9+0.1
Cavity
Depth Ko 21+0.1
Pitch P4 8+0.1
Distance Between Cavity to Perforation (length) P, 2+0.1
Centerlines Cavity to Perforation (width) F 7.5+0.1
Cover Tape Width C 13.3+0.1
Carrier Tape Width 16 £ 0.3
SOIC-16 (SO-16), SSOP-28
Tape Dimensions Description Symbol Size (mm)
Length Ay 6.5+0.1
Width Bo 10.3+0.1
Cavity
Depth Ko 2.1+0.1
Pitch P4 8+0.1
Distance Between Cavity to Perforation (length) P, 2+0.1
Centerlines Cavity to Perforation (width) F 7.5+0.1
Cover Tape Width C 13.3+0.1
Carrier Tape Width 16+0.3
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SOT-23
Tape Dimensions Description Symbol Size (mm)
Length Ao 3.125+£0.125
Width Bo 2.835+0.165
Cavity
Depth Ko 1.23+£0.11
Pitch P4 4+0.1
Distance Between Cavity to Perforation (length) P, 2+0.1
Centerlines Cavity to Perforation (width) F 3501
Cover Tape Width C 54+0.1
Carrier Tape Width w 8+0.3
SOT-25, SOT-26
Tape Dimensions Description Symbol Size (mm)
Length Ao 3.2+01
Width Bo 3.2+0.1
Cavity
Depth Ko 1.4+0.1
Pitch P4 4+0.1
Distance Between Cavity to Perforation (length) P, 2+0.1
Centerlines Cavity to Perforation (width) F 3.5+0.1
Cover Tape Width C 54+01
Carrier Tape Width 8+0.3
SOT-89
Tape Dimensions Description Symbol Size (mm)
Length A 46+0.1
Width Bo 478 £0.1
Cavity
Depth Ko 1.9+0.1
Pitch P4 8+0.1
Distance Between Cavity to Perforation (length) P, +0.1
Centerlines Cavity to Perforation (width) F 55+0.5
Cover Tape Width C 9.3+0.1
Carrier Tape Width 12+0.2
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SOT-143
Tape Dimensions Description Symbol Size (mm)
Length Ao 3.1+£01
Width Bo 2.69+0.1
Cavity
Depth Ko 1.3+0.1
Pitch P4 4+0.1
Distance Between Cavity to Perforation (length) P, 2+01
Centerlines Cavity to Perforation (width) F 3.5+0.1
Cover Tape Width C 54+0.1
Carrier Tape Width 8+0.3
SOW-16 (SOIC-16 Wide Body)
Tape Dimensions Description Symbol Size (mm)
Length Ay 10.9 £ 0.1
Width Bo 10.7 £ 0.1
Cavity
Depth Ko 301
Pitch P4 12+ 0.1
Distance Between Cavity to Perforation (length) P 2+0.1
Centerlines Cavity to Perforation (width) F 75+0.1
Cover Tape Width C 13.3+0.1
Carrier Tape Width 16+0.3
SOW-24 (SOIC-24 Wide Body)
Tape Dimensions Description Symbol Size (mm)
Length Ao 10.7+0.2
Width Bo 15.8+0.2
Cavity
Depth Ko 3+£0.1
Pitch P4 12+ 0.1
Distance Between Cavity to Perforation (length) P, 2+0.1
Centerlines Cavity to Perforation (width) F 1154 0.1
Cover Tape Width C 20
Carrier Tape Width 24 +0.3
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SSOP-8
Tape Dimensions Description Symbol Size (mm)
Length Ao 34+0.1
Width Bo 8.3+0.1
Cavity
Depth Ko 254 + 0.1
Pitch P4 8
Distance Between Cavity to Perforation (length) P, 2+0.1
Centerlines Cavity to Perforation (width) F 7.5+0.1
Cover Tape Width C 13.3+0.1
Carrier Tape Width w 16+£0.3
SSOP-20
Tape Dimensions Description Symbol Size (mm)
Length Ao 8.2+01
Width Bo 7.5+0.1
Cavity
Depth Ko 25+0.1
Pitch P4 121041
Distance Between Cavity to Perforation (length) P 2+0.1
Centerlines Cavity to Perforation (width) F 7.5+0.1
Cover Tape Width C 13.3+0.1
Carrier Tape Width W 16+£0.3
TSSOP-16, TSSOP-16EP
Tape Dimensions Description Symbol Size (mm)
Length Ay 6.95+0.1
Width Bo 56+0.1
Cavity
Depth Ko 1.6+0.1
Pitch P4 8+0.1
Distance Between Cavity to Perforation (length) P, +0.1
Centerlines Cavity to Perforation (width) F 7.5+0.1
Cover Tape Width C 13.3+0.1
Carrier Tape Width 16+£0.3
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4.0 Component Orientation for Tape and Reel

1 mm X1DFN-6LD 2 mm PDFN-8LD,
2 mm STDFN-8LD,

2 mm STQFN-12LD

o o o0 0 O O

o O O O O O

1.2 x 1.5 mm TDFN-6LD (0.5 mm Lead Pitch) 2 x 2.5 mm STQFN-14LD
O 0 0 0 0O o0 0 0 00

1.5 x 1.2 mm TDFN-6LD (0.4 mm Lead Pitch)

o o O O O O
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4.0 Component Orientation for Tape and Reel

3 mm PQFN-12LD,
3 mm PQFN-16LD

(ADVANTEK CARRIER TAPE MLO303-AC99.0P2)

OOOOOOOOOOCOOOO<

>DDDDDD>

3.3{ho), 3.3(Bo), 1.1{Ko), 8{P1), 12(W)

3 x 6 mm PDFN-14LD
HSUAN SHAN P1608-075901

P ~ ~ ) 'S {

BHENEE

3 mm PQFN-12LD (1.1 mm Height)

o o oo o oo O o o o

EUREIR & QEIgpET

4 mm PQFN-16LD,
4 mm PQFN-20LD,
4 mm PQFN-24LD

(ADVANTEK CARRIER TAPE MLO404-AC99.0P7)

(OOOOOOOOCOOOOCO(
\
o] [o] 1] B Lo [e] o]

£ 35(ho), £ 35(8), 1.10Ks), 8P1), 120W)

3 x4 mm PQFN-22LD

ADVANTEK CARRIER TAPE (IVIL0304 E) .

(@ dlaieiﬁ @w @w@ ea;@ @l@

/

—
|
|

T I
USER DIRECTION OF FEED

4 x 6 mm PQFN-32LD

ORION CARRIER TAPE R1208-CHO6B
goooooooooooooo@g

4.2(ho), 6.2(Bo», 1.2(Koy, 8(PD), 12(W)

User direction of feed

—

3 x5 mm PQFN-24LD
Mn1\

i

BB BT K

[ & »~\+ ® & & @ ~t1+—
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4 x 7 mm PQFN-36LD

ORION CARRIER TAPE R1608-CHO6B
0000000000000 O0E8®

Jumubod

4.2(Ao), 7.2Bo, 12(Ko), 8CPD, 16¢W)

User direction of feed
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4.0 Component Orientation for Tape and Reel

5 mm QFN-6LD BCC5X5-B 5 x 6 mm PQFN-32LD

(ADVANTEK CARRIER TAPE CCAQ17-AC400.P1)
ADW\NTFKW\RP\FRT:‘\PF _ [ 0000000000000 0®

T sinicinining S oininininlaimEy

5.30(A0), 6.30(Bo), 1.20(Ka), 8(P1, 16(W]

5 mm AQFN-12LD 5 x 7 mm PQFN-40LD

ADVANTFK CARRIER TAP[ LCC558-A ADVANTEK CARRIER TAPE ML0507-A

fO 000 0000000 00 00 0 O

OooE0CDS || FIRAEEEE

@]

5 mm PQFN-20LD,
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4.0 Component Orientation for Tape and Reel

6 x 5 mm PDFN-8LD 6 x 7 mm PQFN-37LD
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4.0 Component Orientation for Tape and Reel
7 x 7 mm AQFN-48LD 7 mm LGA-16LD
ADVANTEK CARRIER TAPE (BG0707-I) ) OO0 00 00000000 o000 o0o0
(@éiﬁ@ﬂ?@eeeeee@e -
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/ 1 , i
USER DIRECTION OF FEED 15.3{ho), 15.3(Bo), 3.8(Ko), 2.8(K1), 20(P1), 24(W)

7 x 7 mm PQFN-44LD
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4.0 Component Orientation for Tape and Reel

BD-1, Bumped Die, 0.705 mm Sq. BD-3, Bumped Die, 0.485 x 0.605 mm
(bumps facing down) (bumps facing down)

ORIENTATION
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ORIENTATION
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User Direction of Feed
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4.0 Component Orientation for Tape and Reel
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4.0 Component Orientation for Tape and Reel
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4.0 Component Orientation for Tape and Reel
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R ]
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4.0 Component Orientation for Tape and Reel
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4.0 Component Orientation for Tape and Reel
SOW-16 (SOIC-16 Wide Body) SOW-24 (SOIC-24 Wide Body)
forwerd forward
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5.0 Reel Information®*
Package Type Max. Devices per Reel | Reel Diameter (inches)
1 mm X1DFN-6LD
2 mm STDFN-8LD
2 mm STQFN-12LD 3000 7
2 x 2.5 mm STQFN-14LD
1.2 x 1.5 mm TDFN-6LD (0.5 mm pitch) 3000 7
1.5 x 1.2 mm TDFN-6LD (0.4 mm pitch)
2 mm PDFN-8LD 3000 13
3 mm PQFN-12LD
3 mm PQFN-12LD (1.1 mm height)
3 mm PQFN-16LD
3 x 6 mm PDFN-14LD ooy A
4 mm PQFN-16LD
4 mm PQFN-20LD
4 mm PQFN-24LD
3 x4 mm PQFN-22LD 500 7
3 x5 mm PQFN-24LD
4 x 6 mm PQFN-32LD 1000 7
4 x 7 mm PQFN-36LD
5 mm QFN-6LD 500 7
5 mm AQFN-12LD
5 mm PQFN-20LD
5 mm PQFN-28LD 1000 7
5 mm PQFN-32LD
5 x 6 mm PQFN-36LD 1000 7
5 x 7 mm PQFN-40LD 3000 13
6 x 5 mm PDFN-8LD 1000 7
6 x 7 mm PQFN-37LD 3000 13
6 x 6 mm PQFN-18LD 1000 7
6 x 6 mm PQFN-20LD 3000 13
6.5 x 6.5 mm AQFN-40LD 500 7
7 mm LGA-16LD 500 7
7 x 7 mm PQFN-44LD 500 7
1000 7
7 x 7 mm AQFN-48LD 3000 13
8 mm BGA
15 mm BGA 1000 13
BD-1
BD-2 3000 7
BD-3
CR-5 2500 13
Continued...
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5.0 Reel Information (continued)**

Package Type

Max. Devices per Reel

Reel Diameter (inches)

BD-1
BD-2
BD-3

3000

CR-5

2500

13

LCC1
LSM1
LSM2
LSM3

500

13

LSM6

300

13

MSOP8
MSOP-8EP
MSOP-10

1000
3000

ODS-120

2000

ODS-186

750

ODS-1056

2500

ODS-1072

5000

ODS-1079

750

ODS-1091

500

ODS-1269
ODS-1294
ODS-1295
ODS-1305
ODS-1306
ODS-1402
ODS-1411
ODS-1500

3000

QSOP-16
QSOP-16EP
QSOP-24
QSOP-28

1000

R-1

R-4

R-5
R-15

500

13

SC70-3LD
SC70-6LD
SC-79
SOT-23
SOT-25
SOT-26
SOT-89
S0T-143
SOD-323

3000
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5.0 Reel Information (continued)**
Package Type Max. Devices per Reel | Reel Diameter (inches)
SM-1
SM-55 900 13
SM-69
SM-2
SM-4
SM-7-1
SM-20
SM-23 500 13
SM-24
SM-41
SM-44
SM-3
SM-26
SM-28 300 13
SM-46
SM-22 2000 13
SM-52 2500 13
SM-68
SM-74
SM-106 500 13
SM-108
SM-87
SM-89 900 13
SM-134
1000 7
SOIC-8 (SO-8) 3000 13
2000 (E-Series) 13
SOIC 14 (SO-14) 1000 7
SOIC 16 (SO-16) 3000 13
SOW-16 (SOIC-16 Wide Body) 1000 13
SOW-24 (SOIC-24 Wide Body)
900 7
SSOP-8 3000 13
SSOP-20
SS0P-24 1000 13
SSOP-28
TSSOP-16 1000 7
TSSOP-16EP 2500 13

3. See individual data sheets for part number ordering information.
4. Most device in tape and reel must be ordered in multiples of 100 pieces, with a minimum order quantity of either 200 or 500 pieces per part
number. Consult factory for individual package types.
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MACOM Technology Solutions Inc. (‘“MACOM?”). All rights reserved.
These materials are provided in connection with MACOM'’s products as a service to its customers and may be
used for informational purposes only. Except as provided in its Terms and Conditions of Sale or any separate
agreement, MACOM assumes no liability or responsibility whatsoever, including for (i) errors or omissions in these
materials; (ii) failure to update these materials; or (iii) conflicts or incompatibilities arising from future changes to
specifications and product descriptions, which MACOM may make at any time, without notice. These materials
grant no license, express or implied, to any intellectual property rights.

THESE MATERIALS ARE PROVIDED "AS IS" WITH NO WARRANTY OR LIABILITY, EXPRESS OR IMPLIED,
RELATING TO SALE AND/OR USE OF MACOM PRODUCTS INCLUDING FITNESS FOR A PARTICULAR
PURPOSE, MERCHANTABILITY, INFRINGEMENT OF INTELLECTUAL PROPERTY RIGHT, ACCURACY OR
COMPLETENESS, OR SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL DAMAGES WHICH MAY
RESULT FROM USE OF THESE MATERIALS.

MACOM products are not intended for use in medical, lifesaving or life sustaining applications. MACOM
customers using or selling MACOM products for use in such applications do so at their own risk and agree to fully
indemnify MACOM for any damages resulting from such improper use or sale.
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