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INTERNATIONAL ELECTROTECHNICAL COMMISSION

BOND WIRE MODELING STANDARD

FOREWORD

A PAS is_a technical specification not fulfilling the requirements for a standa}d‘ but made available to the

public and established in an organization operating under given procedures.

IEC-PAS|62170 was submitted by JEDEC and has been processed by IEC techpi i_3enjiconductor

devices.

The text of this PAS is based on the
following document:
Draft PAS —\\ } /{?eRort\&QVM
47/1470/PAS ™\ /\\ > ( (4?}15‘93}WD

Followin gtigate the

possibilit

An |IEC-RAS licence of copyrig EC and is

recorded at the Central Office

1) The IEC (Intern mprising all
nationjal electrotechhig hational co-
operation on all questi in addition
to oth iviti ommittees;
any IH dirnthe subject dealt Wlth may participate in this preparatory work. Irfjternational,
gover al,'organizations liaising with the IEC also participate in this preparatigqn. The IEC
collab| tepnational Organization for Standardization (ISO) in accordance with| conditions
determi twieer the two organizations

2) The f agreements of the IEC on technical matters express, as nearly as possible, an ipternational
conse 5 relevant subjects since each technical committee has representation from all interested
National Committees.

3) The documents ptoduced have the form of recommendations for international use and are published in fthe form of
standards, techhical specifications, technical reports or guides and they are accepted by the National Committees in
that sense.

4) In order t0.'promote international unification, IEC National Committees undertake to apply IEC International Standards
transgarently to the maximum extent possible in their national and regional standards. Any divergence Hetween the
IEC Standardandthe curresponuing TTationalor regiondl stanaara snalr oe ciearty Tafcated T the tatter.

5) The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any

6)

equipment declared to be in conformity with one of its standards.

Attention is drawn to the possibility that some of the elements of this PAS may be the subject of patent rights. The
IEC shall not be held responsible for identifying any or all such patent rights.
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BOND WIRE MODELING STANDARD

(From JEDEC Council Ballot JCB-96-22, formulated under the cognizance of JC-15 Committee on
Electrical and Thermal Characterization Techniques for Electronic Packages and Interconnects)
1 Objectiye /\& Q\
The objectjve of this standard is to standardize the first order modelingof b es andthe way band
wires are modeled in three dimensional electromagnetic field solvers:
2 Scope

lead in

a ball or wedge type wire bond configuration

N
3 Introduktion X Q\(\

N\ < Q A \/
This standard describes the modeling of a bond wareNfrom in(((Qch/&rZuit (IC) die to a package
J

cribing a bond wire through the use of five parameters. By

This standard provides.a
specifying these p rsianyone may duplicate the drawing of the bond wire either on a plot or w

three dimensional field solver,

ith a

N
3 Poramdle dcerpas .
o)

There are five
and constraints are shownin figure 1.

H————GIZ_——'l

A

Y

Figure 1 — Parameters and constraints
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4 Parameter descriptions (cont’d)

The parameters are:

o = The angle between horizontal plane and the wire at the bond pad. (\

N

The angle between horizontal plane and the wire at the lead.

B

d =(Total distance the wire covers in the horizontal plane.

h1 F The height between the bond pad and the top of the lag

h2 F The height between the bond pad and the lead.

The two constraints are:

X; i08.ofthe end of the loop.

Xs
(See figure
The (X3, Ys /Y% positi are mations based on observations of actual bond wires.
changes to raints are'required, the changes must be included in the report. The differei

in X3, X4 an

When
hces

*sYs)

Figure 2 — Coordinates
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5 Bond wire model
5.1 Preferred model
The bond wire model can be completely drawn as there are five points on an X - Y/gn}tbgt can be
determinefl from the parameters. These five points are shown in figure 2. The/calculati these. points is
shown in table 1. Figure 3 shows the parameters, constraints, and the coo tes combi can/be
seen in figure 3 that the top of the loop is 1/8 the distance of the wire al e on; and the
fourth point is 1/2 the distance of the wire along the horizontal plane.

AN

o8 N\ \»n?
(h1-cot(c),h1+h2) >| w ®

S

| (d/2,(d/2)-tan(B))

(d,0)

\> Figure 3 — Parameters and coordinates

Table 1 — Calculation of bond wire coordinates

X = Value Y = Value

X1 =0 Y] =h2

X;=hl - cot(ar) Y, =hl +h2

*X;= X, + d/8 Y; =hl+h2

*Xy=d2 Y, =(d/2)-tan(B)

X5 =d Y5 =0
* Values of X3 and X4 may be some division of d other than d/8 and
d/2 respectively, but these values have been found representative of
most bond wire geometries.
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5.2 Model simplification

The exact bond wire profile may be unknown. If necessary the model in 5.1 may be simplified by setting
a = to 90 degrees and eliminating coordinate (X4, Y4 ), constraint d/2 and parameter 8. This simplified
version is shown in figure 4.

I d/8 l x
| (©@h1+h2)

(d/8, h1+h2)

(d,0)
0.9

Fi k@impliﬁed bond wire model

s TXblq 2 —Calculation of simplified bond wire coordinates

N\ (yX = Value Y = Value
> X, =0 Y, =h2
X, =0 Y, =hl+h2
X3=d/8 Y3 =h]l +h2
X4=NA Y4 =NA
X<=d Y: =0

6 Electrical parameter approximations

Once the bond wire parameters have been defined and the coordinates calculated, the overall length of the
bond wire can be calculated. First order approximations for the inductance and resistance can then be
calculated.
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6.1 Length determination

The bond wire is broken up into four sections: L1, L2, L3, and L4 as shown in figure 5. The length of
each section of the bond wire can be calculated, and then summed to find the overall length. Each section
can be calculated as shown in table 3. For the simplified model, the bond wire len: are shown in figure
6 and calculated in table 4. fﬂl\

N

E &\>

Figure 6 — Bond wire sections for simplified model
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6.1 Length determination (cont’d)

Table 3 —Bond wire length calculation

Section = Value
Ll1= (X;)* +h1’ (\
2= X;-X, A

L3= (X, -X,) +(% - Y. A
L4 = d/2 «sec (B)
Length = L1+L2+L3+L

Table 4 —snmphﬁ/emn(&{gz xn

SMoxN\@ué\ N

Ll—

CE x\xa\ \v
= O X PR (% - V)’
Q \/\\kengz@\l,l\gm +L3

: iven
by Re (ino

R, = Length
s- A

where
L is the total length of the wire
o is the conductivity of the wire
A is the cross sectional area of the wire
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6.3 Resistance approximation (cont’d)
Table 5§ — Inductance formulas for calculations
Configuration Formulas
(All dimensions in cm, inductapeedn nH.)
* DC: (
N
Q - Ls=2xz{ln(2x . Wi
|- , -l + AC
Isolated wire € >>r Ls =2x nH ) 1]
Q
1 —
-— |
4
T ¢
N AN >
Wires In/P'\NaHe
\/ & \ \> Mutual inductance of two parallel wires is the
AN i \ number of flux lines surroundng both wires due tq
! a unit current in one wire:
! 2¢ d
N M =2xll:|n(Tj—J—1+-‘—]nH @M
== ¥
l-‘ 7 N >| Assumption: Non-magnetic material, £ >>d
Wires Il Parallel
4
|-< »l + Self inductance per length of a wire over a ground
a Y- - plane’
— +] 2h
Ls=2 In(——) H/em ; 5)[2]113]
ground plane r
Wire Over Ground Return Plane R <<h<</¢
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7 Implementation

7.1 Package interpretation

Each bond wire in a package will have its own set of five parameters. The bond wi;e(startsxrthe middle of
the bond pad [and contacts the center of the lead at distance d as shown in ﬁgu% A

bond pads bond wire leads

7.2 Implems

The implemearil i ed
by the transl e cross-section of the bond wire, along the one-dimensiopal
path specified

séctional ar 1 If. Th nufnber of sides the polygon contains should be included in the final
report along

8 Report on/models and results

The report sh uld descnbe the five parameters for each bond wire. Tables 1 and 3 (preferred model) o1
tables 2 and 4 (simplifie s Wi 6 : param and-constrai
listed in table 6. If the electncal parameters were calculated they should also be reported, along w1th the
calculated lengths, cross-sectional area, and conductivity of the material. If the model was done using a
three dimensional field solver, the number of sides of the swept polygon should be reported.
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8 Report on models and results (cont’d)

Table 6 — Parameters and constraints

Parameter and Constraints Value (units)
hl
h2 (
d &l
a3 NN \s
dn \
. NI >
B N X

9,

W

O
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