Tape and Reel Packaging for
Semiconductor Devices

Technical Data

Description

This data sheet is intended to cover standards on tape
and reel packaging for Avago Technologies’s semicon-
ductor devices. This type of tape and reel packaging is
designed to be compatible with available automated
pick and place machines.

1. Package Outlines
05: 145 mil Surface Mount Plastic (B)
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TECHNOLOGIES

Related Standard

EIA RS481, “Taping of Leadless Components for Au-
tomatic Placement.” In case of conflict regarding MSD
product, this data sheet will govern.
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1. Dimensions are shown in millimeters (inches).



1. Package Outlines, continued
Outline SOT-23
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1. Package Outlines, continued
Outline SOT-323 (SC-70 3 Lead)
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1. Package Outlines, continued
Outline TQFP-32 (32 Pin Thin Quad Flat Package)
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Outline TQFP-48 (48 Pin Thin Quad Flat Package)
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1. Package Outlines, continued

36: Short Lead micro-X (B, D)
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84: Short Lead 85 mil Plastic (D)
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1. Package Outlines, continued

MSOP-3 Surface Mount Plastic Package
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2. Tape Dimensions and Product Orientation

For Outlines SOT-23, SOT-143, and 08A (SOIC-8)
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SOT-23 and SOT-143 Dimensions
DESCRIP NON SYMEOL | SIZE(mm) | SIZENCHES)
CANTY LERNGTH A LEL0IS | 0.0420.008
YADTH 3 2E 2025 | 0.W4200W
DEF TH K 122010 | 0.08120.004
HTCH Py 4002010 | 0.8720.004
BEOTTOM HO LE DUMETER o, 1.00 min 0.04 min
PERFORATION | CUAMETER 0, 1.55 & 0.1040 | 0.057 4 0.00400
HTCH Po 4002010 | 0.8720.004
POSITION E 12010 | 0.059 20,004
CARRIER TAPE| YADTH w 2.00 2 0.2 0.315 20,008
THICKNESS | 0.3 2005 | 0.012 20,002
COVER TAPE | YADTH [= S 2025 | 0205200
TAPE THCKNESS T 0.05420.01 | 0.003 20,0004
NS TANCE CAWTY TO FERFORATION F 3502010 | 0.G%20.004
BETWEEN (A1DTH DR ECTION)
CENTERUNE | cawry 10 PERFORATION Py 2002005 | 0.073 20,002
(LEMS TH 0§ K ECTION)




2. Tape Dimensions and Product Orientation, continued

For Outline

08A (SOIC-8)

DESCRIP TION SYMEOL | SIZE(mm) | SZE NCHES)
CAWTY LENGTH A EE2010 | 0.25420.004
YADTH 3 SE2010 | 0.20220.004
DEF TH K 212000 | 0663 20.004
HTCH Py 5002000 | 0.315 20.004
EOTTONM HOLE DUMETER oy 1.8 min 0.053 min.
PERFORATION | CUAMETER D, 1.0 + 01040 | 0.053 + 0.00420
HTCH Po | 402010 | 0.%720.004
FOSTICN E X200 | 0.059 20004
CARRIER TAPE| YADTH W 5002030 | 03152008
THICKNESS I 0.255 200G | 0.01002 0.0005
COVER TAPE | YADTH c 3W2010 | 0.35220.004
TAPE THCKNESS T 0.05120.0% | 0.00202 0.0004
oS TANCE CAWTY TO FERFORATION F SE12008 | 0.217 2000
EETWEEN (WADTH OEECTION)
CENTERUNE | cawTv TO PERFORATION Py 2002008 | 0.073 20,002
(LENG TH R ECTION)

For Outline 05
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DESCRIF ION SYMEOL|  SIZE(mm) AZE NCHES)
CAWTY LENGTH A2 [ewsor0 0.240 £0.004
YADTH B [ewzaw0 0.240 20.0%
DEFTH K [zw2010 016 20.004
HTCH Py [120020010  [o.7220.004
BOTTOM HOLEDUMETER | Dy | 1.5 min 0.059 rin.
PERFORATION | DUAMETER D, | 1.90 + 0104005 [0.053 +0.00400.002
HTCH Po [4.02010 0.7 20.004
FOSATION E [1ma00 0.059 20.004
CARRIER TAPE| "D W (12002020 [o.7220.00
THICKNESS I [o.22008 0.012 20.002
COVER TAPE |YADTH c [smz2a0 0.35520.004
TAPE THCKNESS T |omms2001 0003 200004
S TANCE CAMTY TO PERFORATON | F | 5.90 2 0,08 0.217 20.002
BETWEEN (*DTH CIRECTION)
CENTERUNE | camry TO PERFORATION| Py [2.00 2 008 0.073 20,002
(LENG TH D(R ECTICN)




2. Tape Dimensions and Product Orientation, continued

For Outlines 36, 76, 84, and 86
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2. Tape Dimensions and Product Orientation, continued

Device Orientation

REEL

! CARRIER
TAPE

USER
FEED
DIRECTION

COVER TAPE

For Outline 63
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t1 (CARRIER TAPE THICKHNESS)

¢
6w
1
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r—Ag LBOJ
DESCRIPTION SYMBOL | SIZE (mm) | SIZE {NCHES)

CAVTY LENGTH Ag 224+ 0.10 0.088 + 0.004

WIDTH Bp 234+ 0.10 0.092 + 0.004

DEPTH Ko 1.22+0.10 0.048 + 0.004

PITCH P 400+ 0.10 0.157 + 0.004

BOTTOM HOLE DIAMETER D4 1.00 + 0.25 0.039 + 0.010
PERFORATION | DIAMETER D 1.55+ 0.05 0.061 * 0.002

PITCH Po 400 + 0.10 0.157 + 0.004

POSITION E 1.75+0.10 0.069 * 0.004
CARRIER TAPE | VADTH w 8.00 + 0.30 0.315+ 0.012

THICKNESS tq 0.255 +0.013 | 0.010 *+ 0.0005
DISTANCE CAVITY TO PERFORATION F 3.50 + 0.05 0.138 * 0.002

(VIDTH DIRECTION)

CAVITY TO PERFORATION Py 2.00 + 0.05 0.079 *+ 0.002

(LENGTH DIRECTION)
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2. Tape Dimensions and Product Orientation, continued

For Outline SOT-323 (SC-70 3 Lead)

P D —~ Po
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DESCRIPTION SYMBOL SIZE (mm) | SIZE (INCHES)
CAVITY LENGTH Ag 2.24%0.10 0.088 + 0.004
WIDTH Bg 2.34+0.10 0.092 + 0.004
DEPTH Ko 1.22+0.10 0.048 + 0.004
PITCH P 4.00 +0.10 0.157 + 0.004
BOTTOM HOLE DIAMETER D4 1.00 + 0.25 0.039 + 0.010
PERFORATION | DIAMETER D 1.55 + 0.05 0.061 * 0.002
PITCH Po 4.00 +0.10 0.157 + 0.004
POSITION E 1.756+0.10 0.069 + 0.004
CARRIER TAPE | VIDTH w 8.00 + 0.30 0.315+ 0.012
THICKNESS t 0.255 + 0.013 | 0.010 * 0.0005
COVER TAPE WIDTH C 5.4+ 0.10 0.205 + 0.004
TAPE THCKHNESS Ty 0.062 + 0.001 | 0.0025 * 0.00004
DISTANCE CAVITY TO PERFORATION F 3.50 £ 0.05 0.138 + 0.002
(WIDTH DIRECTION)
CAVITY TO PERFORATION Py 2.00 £ 0.05 0.079 * 0.002
(LENGTH DIRECTION)
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2. Tape Dimensions and Product Orientation, continued

For Package MSOP-3
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2. Tape Dimensions and Product Orientation, continued

For Package SSOP-16
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CAWTY LENGTH % €420.1
WIDTH 3 £220.1
DEPTH K 2120.1
PITCH 3 £020.1
EOTTOMHOLE DUAMETER o 1€
PERFORATION | CUAMETER o, 18
PITCH Fo 40
POAITION E 1%
CARRIER TAPE| WIDM W r.o
THICKN ESS ] 0.3
COVER TAFE | WIDH c 4220.1
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HSTANCE CAWTY 10 PEFFORATION F s
EETWERN (*¥ADTH D(R ECTICH)
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2. Tape Dimensions and Product Orientation, continued

For Outlines TQFP-32 and TQFP-48
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2 10sprodiel hole pikch cumuabue bkeance 202
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7. Pockel posilonradalve b speackel hale measxred as Fue posilion of pockel mo |l pockel hale



3. Reel Dimensions

For Outlines SOT-23 and SOT-143

15

—»>| |« G
t—»| [
Agilent Technologies o
Innovating the HP Way f
DEV. HSMS-XXXX c
DATA CODE
WAFER # —
LOT #
QTY. DEV. -XXXX
Q.A. DATE WAFERS -
C.0. MALAYSIA am
OPTION o6 MALATSIA
OPTION
IDENTIFICATION TAG LU
(EXAMPLE ONLY) 1
USER DIRECTION
OF FEED |
T
COVER TAPE
CARRIER
TAPE
REEL
7" REEL 13" REEL
DESCRIPTION SYMBOL SIZE (mm) | SIZE (INCHES) SIZE (mm) | SIZE (INCHES)
FLANGE DIAMETER A 178 £ 2.0 7.00 £ 0.079 330 +2.0 13.0 £ 0.079
THICKNESS, MAXIMUM T 14.4 0.570 14.4 0.570
SPACE BETWEEN FLANGE G 9.50+1.0 0.374 + 0.040 9.15+0.75 0.361 £ 0.03
HUB OUTER DIAMETER N 66 £ 1.0 2.598 + 0.040 55 min 12.16 min
SPINDLE HOLE DIAMETER (o] 13.0+£0.5 0.512 + 0.020 13.0£ 0.5 0.512 + 0.02
KEY SLIT WIDTH B 2.0+0.5 0.079 + 0.020 1.5 min 0.059 min
DEPTH 14 4.0+£0.5 0.16 £ 0.020 4.0+£0.5 0.16 £ 0.020
LOCATION 0 120° £ 5° 120° £ 5°
Notes:

1. Metric dimensions will govern.

2. Drawing is not to scale.

3. Diodes available on 7" reels only.

4. Monolithic amplifiers and transistors available on 7" (-TR1) and 13" (-TR2) reels.

=




3. Reel Dimensions, continued

For Outlines 05, 08A, 36, 76, 84, and 86

CEY.

WAFER $
LOT $

He M-

DATA COCE

Qry.

c.0.
OFTION

QA.DATE

PP
weinniri.

[EXAMFL E ONLYY

USER DIRECTION
OF FEED

16

l— G

b -

T REEL 12" REEL
DESCRIPTION seoL | SzE (mm) | 9zE (NeHEs) | smemwm) | sgE gnckes)
FLANGE | DIAMETER A 75220 | 7020073 | 330220 | 4302007
THICKNESS, WAX T 124 0724 134 ar24
SPACE BETWEEN FLANGE G 124220 | 04580 3% | 424420 | aae Q0
HUE OUTER DIAMETER, MIN N E3 XT3 €3 min 7.4
SPNDLE HOLE DIAMETER ¢ 120202 | 051220.006 | 430202 | 054220008
KEV SLIT WADTH, WIN wo | s 0,053 15 Q053 min
DUAME TEF;, MIN s 02 0.735 202 o7




4. Packing —Leader and Trailer

For Outlines SOT-23 and SOT-143

17
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M —NO GO TNENT =M Pl O O O CHE N TS iy
1
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1
R _
SPECIACATION Grches) SPECIACATION GRches)
ITEM (miremum) (mirsmum)
LEADER UNS EALEDCOVER TAPE 20 a7a
SEALED COVER TAPEVATH BAP TY CAUTIES 160 630
TRAILER UNS EALEDCOVER TAPE 20 a7a
SEALED COVER TAPEVATH BAP TY CAUTIES 120 172
Packing

For Outlines 05, 08A, 36, 76, 84, and 86
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TEAED COERT Wt
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o AE— ¥ ] = ]
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" MTHEMETVYORUMES
P HOET MNIAN

(20 184 PANDPANA)
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5. Materials

For Outlines 23 and 143 For Outlines 05, 08A, 36, 76, 84, and 86
A. Carrier Tape: Static dissipative polystyrene A. Carrier Tape: Conductive PVC

Surface resistivity: 107 Q/square maximum Surface resistivity: 1.8 x 103 Q/square
B. Cover Tape: Antistatic semi-transparent polyester B. Cover Tape: Semi-transparent polyester
C. Reel: Cardboard (7") C. Reel: Plastic

6. Device Orientation and Ordering Information for Diodes
For Outlines 23 and 143

Specify part number followed by option. For example:

HSMS-XXXX L XX

L 30 =Bulkor31 = Tape and Reel Option
L = Low Profile

Part Number
Prefix*

* AT = Transistor
MSA = Monolithic Silicon Amplifier
HSMS = Surface Mount Schottky SOT-23/143
HSMP = Surface Mount PIN SOT-23/143

Conforms to Electronic Industries Standard RS-481 “Taping of Surface
Mounted Components for Automated Placement.” Standard Quantity is
3,000 Devices/Reel for SOT-23/143.

TOP VIEW END YEW TOP YIEW END YEW

4 mm 4 mm

T Q &IJ £ o o T Q @ £ o o
8 mm ul [ul ul 8 mm O 0 0 0o o
l |u uI IT'IE_D’I lu uI Iu ul l I|_| ul [I;__E] Il_l uI Il_l uI

Option L31 for SOT-23 Packages. Option L31 for SOT-143 Packages.




6. Device Orientation and Ordering Information for Diodes

For Outlines 05, 08A, 36, 76, 84, and 86
Tape and Reel Options

Package 05

Package 08A

o c OO0 00 00

I I I I 12mm

Packages
36, 76, 84, and 86

TOP VEW

ooooo,oT
G B )T

HOTE 1. INDICATES PIH 1 ORIENTATION.

Part Number Ordering Information

Package Tape Width | Reel | Devices | Part Number
Style (mm) Size | per Reel Suffix
05 12 7" 500 -TR1
08A, 36, 74, 84, 86 12 7" 1,000 -TR1
SOT-143 8 7" 3,000 -TR1

Notes:

1. Minimum order quantity is one (1) reel.

2. Orders are required to be in increments of the single reel quantity.

3. To order, specify the device part number followed by the appropriate suffix.

Example:
ATF-13136-TR1
Package 36
7" reel
1,000 devices/reel

19



For product information and a complete list of distributors, please go to our website: ~ www.avagotech.com

Avago, Avago Technologies, and the A logo are trademarks of Avago Technologies, Limited in the United States and other countries.
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