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SEMI G28-0997 (Reapproved 0811)
SPECIFICATION FOR LEADFRAMES FOR PLASTIC MOLDED S.O.
PACKAGES

This Standard was technically approved by the global Assembly & Packaging Technical Committee. This
edition was approved for publication by the global Audits and Reviews Subcommittee on July 1, 2011.
Available at www.semiviews.org and www.semi.org in August 2011; originally published in 1986;
previously published September 1997.

NOTICE: This Document was reapproved with minor editorial changes.

1 Purpose

1.1 This Specification defines the acceptance criteria for stamped leadframes for plastic molded S.O. packages.

2 Scope

2.1 This Specification is a guideline for production of stamped S.O. Leadframes to be used in plastic molded S.O.
packages.

NOTICE: SEMI Standards and Safety Guidelines do not purport to address all safety issues associated with their
use. It is the responsibility of the users of the Documents to establish appropriate safety and health practices, and
determine the applicability of regulatory or other limitations prior to use.

3 Referenced Standards and Documents
3.1 SEMI Standards and Safety Guidelines

SEMI G4 — Specification for Integrated Circuit Leadframe Materials used in the Production of Stamped
Leadframes

SEMI G9 — Specification for Stamped Leadframes for Plastic Molded Dual-In-Line Semiconductor Packages
SEMI G10 — Standard Method for Mechanical Measurement for Plastic Package Leadframes
SEMI G21 — Specification for Plating Integrated Circuit Leadframes
3.2 ANSI Standards'
| ANSI/ASQ Z1.4 — Sampling Procedures and Tables for Inspection by Attributes
ANSI Y14.5M — Dimensioning and Tolerancing
NOTICE: Unless otherwise indicated, all documents cited shall be the latest published versions.

4 Terminology
4.1 Definitions
| 4.1.1 burr — a fragment of excess material either horizontal or vertical adhering to the component surface.
4.1.2 camber — curvature of the leadframe strip edge in the horizontal plane (see Figure 1).
4.1.3 coil set — longitudinal bowing of the leadframe (see Figure 2).

4.1.4 coined area — that area at the tip of the bond fingers flattened to produce an acceptable surface for wire
bonding (see Figure 3).

4.1.5 crosshow — transverse bowing of the leadframe (see Figure 4).
4.1.6 functional area — the die attach pad and the wire bond (lead tips) area.

4.1.7 lead twist — angular rotation of bonding fingers (see Figure 5).
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4.1.8 pit — a shallow surface depression or crater in the leadframe material.
4.1.9 slugmarks — random dents in the leadframe caused by foreign material in the stamping die.

4.1.10 stamped leadframe terminology — see Figure 6.)

5 Ordering Information

5.1 Purchase orders for leadframes for plastic molded S.O. packages furnished to this specification shall include the
following items:

1. Current leadframe specification drawing.

2. All dimensions and tolerances per ANSI Y 14.5 practices.

3. Material type and physical characteristics (see SEMI G4).

4. Type hardness and thickness of any required plating (see SEMI G21).

6 Dimensions

6.1 See Table 1 and Figure 7 for standard dimensions. Tolerances shall be agreed between vendor and customer.

7 Defect Limits and Parameters (see SEMI G10 for measurement methods)
7.1 Internal Frame Area

I 7.1.1 Minimum Flat Wire Bonding Area — 80% of nominal lead width and 0.015 inch (0.381 mm) in length.
7.1.2 Coin Depth
7.1.2.1 0.008 inch (0.20 mm) material: 0.0005 inch (0.013 mm) minimum/0.001 inch (0.02 mm) maximum.
7.1.2.2 0.010 inch (0.25 mm) material: 0.0005 inch (0.013 mm) minimum/0.002 inch (0.05 mm) maximum.

NOTE 1: Maximum coin depth may also be constrained by minimum lead spacing requirement given in § 7.1.3.1. Minimum coin
depth may also be constrained by minimum bond area requirement given in § 7.1.1.

7.1.3 X-Y Plane Lead Spacing and Location
7.1.3.1 Spacing between leads to be 0.004 inch (0.100 mm) minimum.

7.1.3.2 Leads to be located so that a 0.007 inch diameter circle centered on the nominal center of the coined lead in
width and 0.006 inch (0.152 mm) back from lead tip in length shall be totally encompassed by the coined area.

7.1.4 X-Y Plane Die Attach Pad Location — Die attach pad to be located within +0.002 inch (0.051 mm) as
measured from the centerline of the reference hole in the side rail.

7.1.5 Lead Twist — Shall not exceed 3°30° or 0.0006 inch (0.015 mm) per 0.010 inch (0.254 mm) of lead width.
7.1.6 Die Attach Pad Tilt and Flatness

7.1.6.1 Tilt — 0.001 inch (0.025 mm) maximum per 0.100 inch (2.54 mm) in the undepressed state. 0.002 inch
(0.015 mm) maximum per 0.100 inch (2.54 mm) in the depressed condition.

7.1.6.2 Flatness — To be within 0.002 inch (0.051 mm) T.L.R. per 0.100 inch (2.54 mm) when measured from the
center to each of the four corners. The corners are defined at 0.005 inch (0.127 mm) from each edge.

7.1.7 Die Attach Pad Downset — +0.002 inch (0.051 mm) as measured from the center of the pad to a point on the
bar pad support strip. The nominal downset recommended is 0.012 inch (0.30 mm) for 0.010 inch (0.25 mm) thick
material and 0.008 inch (0.20 mm) for 0.008 inch (0.20 mm) thick material.

7.1.8 Lead and Die Attach Pad Coplanarity
7.1.8.1 The coplanarity relationship is based on reference to the Z plane (see SEMI G10).

7.1.8.2 Lead Planarity — The lead tips as measured in the center of the back, uncoined surface of the lead tip shall
be located within the following tolerances of the Z plane:

o [ ead Planarity: £0.004 inch.
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7.1.8.3 Die Attach Pad Planarity — The die attach pad when measured at the center must be within the following
tolerances of the Z plane:

e Pad Planarity: +0.003 inch/—0.005 inch.
7.2 External Area and Strip
7.2.1 Material
7.2.1.1 0.008 inch (0.20 mm) material thickness recommended for 0.150 inch wide packages.
7.2.1.2 0.010 inch (0.25 mm) material thickness recommended for 0.300 inch wide packages.
7.2.1.3 Nominal Thickness — Tolerances shall be +£0.0003 inch (0.008 mm).
7.2.1.4 Width Tolerance — +0.002 inch (0.051 mm).
7.2.2 Coil Set — Maximum of 0.125 inch (3.175 mm) measured in a free standing state over strip length.
7.2.3 Crossbow — Crossbow shall not exceed the following dimensions:
e Maximum Crossbow: £0.005 inch (0.127 mm)

7.2.4 Camber — Shall not exceed 0.002 inch (0.05 mm) over a gage length of 6.00 inch (150 mm). (See
SEMI G10.)

7.2.5 Progression — Should be specified along with tolerances on the drawing.

7.2.6 Burrs — Burrs shall be firmly attached and able to withstand a probe force of 10 grams. Vertical burrs inside
the dambar shall not exceed 0.001 inch (0.02 mm). Vertical burrs outside the dambar and horizontal burrs in any
location shall not exceed 0.002 inch (0.05 mm).

7.2.7 Pits and Slugmarks

7.2.7.1 Within functional area and on external leads there shall be no slugmarks. Pits shall not exceed 0.0003 inch
(0.008 mm) in depth and 0.0005 inch (0.013 mm) in largest surface dimension in these areas.

7.2.7.2 Areas Other than § 7.2.7.1 — Pits and imperfections shall not affect leadframe strength regardless of size
and shall not exceed 0.002 inch (0.05 mm) in depth and 0.005 inch (0.127 mm) in largest surface dimension.

7.2.8 Strip Length Cutoff — See SEMI G10.
7.2.8.1 Strip cutoff location and tolerance shall be detailed on the drawing.

7.2.8.2 Opverall strip length and tolerance shall be detailed on the drawing.

8 Functional Testing

8.1 Functional testing shall be agreed upon between vendor and customer.

9 Sampling

9.1 Sampling based on ANSI/ASQ Z1.4 shall be agreed between supplier and purchaser.
10 Packaging, Marking, and Packing List

10.1 Packaging — The shipping containers and materials shall be suitably designed to provide the leadframes with
protection against normal transportation damage risks which include crushing and spillage, and exposure to moisture
and other corrosive gases.

10.1.1 The inner packaging materials for cut strips must not cause particulate contamination on the leadframes and
shall be clean room compatible as defined by the customer. The leadframes boxes shall be vacuum sealed in a bag
with a desiccant. If the leadframes are to be delivered in coil form, the coil diameter shall be set in the purchase
order (see SEMI G9).
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