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This invention relates to lead frames used for connecting electrical 

signals to packaged integrated circuits. and particularly relates to where the 

lead frames extend over the integrated circuits, also known as lead on chip or 

LOC. 

DESCRIPTION OF THE RELATED ART 

Present packaging techniques for megabit dynamic random access 

memory DRAM devices mount the ends or fingers of the lead frame 

conductors, which extend over a major face of the integrated circuit chip, to 

the chip with a small piece of double sided adhesive tape. The bond pads on 

the chip extend along the central longitudinal axis of the chip. The lead 

frame presents two conductors, used as power rails or busses, extending the 

length of the chip and adhesively mounted proximate the bond pads, one on 
each side of the bond pads. These two conductors carry power to the chip and 

conduct heat from the chip. Other lead frame conductors present arms bent 

and extending inwardly from opposed side.s of the package or chip. The arms 

terminate in the fingers mounted proximate their related bond pad on a side 

of the power rails opposite the bond pads. Some of the bond wires then 
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extend from certain of the bond pads to the respective power rails. The rest 

of the bond wires loop over the power rails to connect respective bond pads to 

lead frame conductor fingers. 

U.S. 5,068,712 to Murakami, et al., U.S. 4,916,519 to Ward and U.S. 

4,862,245 to Pashby, et al. disclose this packaging technique. 

The arms extending over the chip and terminating in the fingers have 

been long, flat and narrow metal formations. By extending over the chip, 

some capacitive interaction occurs between the signals on the chip, or the 

voltage applied to the chip substrate, and the signal carried by the arm of 

each conductor. Some efforts at reducing this capacitive interaction center 

around reducing the ·width of the conductor arm, because capacitance relates 

generally to the area of the arm. exposed to the underlying chip. An 

undesired result of narrowing the arm is the arm bowing or sagging toward 

and possibly touching the chip. 

U.S. 5,068, 712 particularly overcomes problems related to stray 

capacity, signal transmission rate and electrical noises by a certain 

arrangement of the gap between the leading end portions of the inner leads 

and the semiconductor chip. 
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SUMMARY OF THE INVENTION 

A lead on chip, LOC, packaging arrangement includes lead frame 

conductors having long, narrow and flat arms that terminate in fingers. The 

fingers adhesively mount over a major face of the integrated circuit and 

receive bond wires extending from bond pads centrally located on the 

integrated circuit. The conductor arms have parts adjacent the fingers that 

are bent or formed into longitudinal formations different from the cross­

sectional shape of the rest of the arm to increase the strength of the arm part 

against bowing or sagging. Particularly the arm parts are formed into 

upwardly opening channels. Along the length of these channels, at least the 

lower margins of the conductor material are raised to be above the plane of 

the lower surface of the arm part. This formation not only strengthens the 

conductor arm parts ·against bending or sagging, but also reduces the 

capacitive interaction between the conductor arm parts and the underlying 

integrated circuit chip. 

The arm parts can be formed by stamping, rolling or otherwise to effect 

the channel structure. Typically the material of the lateral margins of each 

arm part will be displaced upwardly from the remaining central materW. of 

the arm part. This increases the distance between the lateral margins of the 

arm part and the underlying chip to reduce the capacitive interaction, while 

obtaining the structural strength of a channel formation. This also 

effectively reduces the area of the arm part that lies close to the chip to 

3 
Tl-18092EU 



substantially only the central material of the arm part to reduce the 

capacitance. 

BRIEF DESCRIPTION OF THE DRAWING 

Figure 1 is a perspective view of an integrated circuit chip packaged in 

a LOC arrangement, with part of the encapsUiating material removed to 

expose the chip and lead frame parts; 

Figure 2 is a transverse cross-sectional view of the packaged 

integrated circuit of Figure 1; 

Figure 3 is an enlarged idealized perspective view of a lead frame 
· .. 

adhesively mounted over a chip and including a representative bond wire; 

and 

Figure 4 is an enlarged idealized ~pective view of a lead frame 

conductor arm part cut in transverse section to exhibit the channel feature of 
( 
' the invention. 

DESCRIPl'ION OF THE PREFERRED EMBODIMENT 

In Figure 1, packaged integrated circuit deVice 10 comprises integrated 

circuit chip 12, conductors 14 forming a lead frame, adhesive tapes 16 

I. 
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adhesively mounting the conductors 14 on the integrated circuit chip 12, soft 

packaging material 18 overlying the area of the device containing the bond 

wires 20 and hard packaging material 22 encapsulating the e1:1tire device. 

The packaging arrangement depicted in Figure 1 forms a small outline 

J lead, or SOJ, package. Chip 12 can be any type of integrated circuit 

desired and in the preferred embodiment is a dynamic random access 

memory, DRAM, chip· of the so-called 16 megabit size having 224 or 

16, 777,216 memory cells. 

Two of the conductors 14 have parts 24 and 26 that extend the length 

of the chip and are used as power rails or buses. The bond pads 28 on the 

chip extend along the central longitudinal axis of the chip and the power rail 

or bus parts 24 and 26 mount proximate to the bond pads, one on each side. 

These two conductor parts carry power to the chip and conduct heat away 

from the chip. 

The other lead frame conductors 14 such as conductor 30 present a flat 

{ body portion 32, a long and narrow depending leg 34 that is bent under the 

package in the shape of a "J" and is adapted to be connected to an electrical 

connector on a printed circuit board. Conductor 30 also presents a long arm 

36 bent inwardly from a side of the package and extending over the chip 12 

to terminate in finger 38. Arm 36 and finger 38 extend across and lie over a 

major face 40 of the chip 12. The fingers of all the conductors 14 mount on 
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the adhesive tapes· 16 proximate the power rails or buses 24 and 26 and on a 

side of the power rails or buses opposite the bond pads 28. Some of the bond 

wires 20 such as bond wires 42 extend from the bond pads 28 to the power 

rail or bus part 24. Others of the bond. wires 20 such as bond wire 44 loop 

over the top of the conductor part 26 and· attach to the top surface of the 

finger 38. This arrangement of the lead frame conductors, the adhesive tapes 

16 and the lead frame conductors 14 is known as a lead over chip or LOC 

arrangement. 

In Figure 2, the conductor arm 36 extends over the major face 40 of the 

integrated circuit chip 12 and terminates in finger 38. Whenever a lead 

frame conductor is routed over the surface of an integrated circuit chip, the 

operation of the chip and conductor is hampered by the resulting capacitance 

between the two. Designers prefer a minimum amount of capacitance to 

exist between these conductors and chips and a guideline of a two picofarad 

(2pF) capacitance maximum has been established. Due to the large size of 

chips required to provide the over 16 million bits of information, the lengths 

of the conductor arms and fingers overlying the chips has become longer. In 

order to reduce the effective capacitance, these long runs of conductive 

material are being designed to be narrower. This causes a problem in 

making the conductor very flimsy and subject to bowing or sagging under its 

own weight, which occurs when reaching the limit on the minimum material 

width. 
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In Figure 3, lead frame conductor 46 includes a rectangular cross­

section arm 48 terminating in finger 50. A part 52 of arm 48 adjacent finger 

50 and overlying chip 12 is specially formed to have a cross-sectional shape 

different from the rectangular shape of arm 48 to strengthen arm 48 and to 

reduce the capacitive interaction between the arm part 52 and the integrated 

circuit chip 12. 

Referring also to Figure 4, arm part 52 is formed generally in a 

channel or an upwardly opening "U" configuration. The lower latera.1 

margins 54 and 56 of the part 52 are raised above the plane of the bottom 

surface 58 of the arm part to strengthen the arm from bending. Because the 

width of bottom surface 58 is less than the width of the rectangular arm 48, 

there is less material proximate the major face 40 of the integrated circuit 

chip 12, and there is less capacitive interaction between the arm 48 and the 

integrated circuit chip 12. 

The embodiment depicted in Figures 3 and 4 displaces the material of 

both lateral margins 60 and 62 upwardly relative to the central material 64 

of the arm part 52. In one embodiment, the material of arm 48 has a 

thickness of about 0.008". The lower lateral margins 54 and 56 are raised 

about 0.003" above the bottom surface 58. The central material 64 has a 

width of about 0.008" and the arm 48 has a width of about 0.023". Typically 

the lead frame conductor 46 is made of a material known as alloy 42 

comprising iron and nickel. 
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With this channel formation in the arm part 52, the conductor 46 

attains an I-beam effect to strengthen the arm part against any bowing or 

sagging. Also the elevated lower lateral margins present less capacitance to 

the chip than the middle section. This obtains a better handling of the long 

arm portion mechanically while remaining within electrical capacitance 

parameters. 

Modifications and variations of the invention are possible in light of 

the above teachings while remaining within the scope of the appended 

claims. The lead frame material can vary as well as the specific dimensions 

identified. Other cross-sectional ~pes also can be used to obtain strength 

and reduce capacitance. Moreover, the arm part 52 can be formed by any 

process desired such as by st.amping, rolling or otherwise. Additionally, only 

one of the lateral margins may be formed to be displaced from the other 

lateral margin to result in an L or V shape. 
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CLAIMS 111111~ llllf / lllf I lllll ///11/ 

1. 

'. ,., s * ' 

A conductor for electrical connection to an integrated circuit 

chip, the conductor comprising: 

A. a flat and. elongate body formed of conductive 

material; 

B. a flat and elongate leg depending from the body 

and adapted to be connected to an electrical conductor on a 

printed circuit board; and 

C. a flat and elongate arm, having a certain cross­

section shape, extending from the body opposite the leg and 

terminating in a finger adapted to be connected to one end of a 

bond wire, the bond wire having an opposite end connected to a 

bond pad of an integrated circuit, the arm having a part 

adjacent the finger adapted to overlie a major face of the 

integrated circuit and be subject to capacitive interaction with 

the integrated circuit, the arm part being formed with a cross­

section shape different from that of the arm to strengthen the 

arm from bending and reduce capacitive interaction with the 

integrated circuit. 

2. The conductor of claim 1 in which the certain cross-section 

shape of the arm presents a bottom surface having a certain width and 
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the arm part presents a lower surface having a width less than the 

certain width. 

3. The conductor of claim 1 in which the arm part presents at least 

one lower lateral margin raised above the plane of the bottom surface 

ofthearm. 

4. The conductor of claim 3 in which the lateral margins of the arm 

part are formed upwardly of the plane of the rest of the material of the 

arm.part. 

5. The conductor of claim 3 in which both the lower lateral 

margins of the arm part are formed to present an upwardly opening 

channel. 

6. A conductor as claimed in any preceding claim being a lead 

frame conductor. 

7. A lead frame including a plurality of conductors as claimed· in 

claim6. 

8. An integrated circuit including a conductor as claimed in any of 

claims 1 to 6. 
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REPVCED CAEACITANCE LEAQ FRAME 

FOR LEAD ON CHIP PACKAGE 

ABSTRACT 

In a lead on chip, LOC, integrated circuit packaging arrangement (10), 

the conductors (46) terminate in fingers (50) that receive the bo:Q.d wires (20). 

( Adjacent the fingers (50), the conductors (46) have arm parts (52) extending 

over the major face of the integrated circuit (12). These arm parts (52) are 

formed. by st.amping, rolling or otherwise to present an upwardly opening 

channel with at least the bottom lateral margins (54, 56) of the arm part (52) 

raised above the plane of the bottom surface (58) of the arm part (52). This 

reduces sagging of the arm part (52) and capacitive interaction with the 

integrated circuit. 

Fig. 3 
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REDUCED CAPACITANCE LEAP FRAME 
FOR J,EAP ON CHIP PAQKAGE 

. . 
FmLD OF THE INVENTION 

This invention .relates to lead frames used for connecting electrical 

signals to packaged integrated circui~ and particularly relates to where the 

lead frames extend over the integrated circuits, also known as lead on chip or 

LOC. 

DESCRIPTION OF THE RELATED ART 

Present packaging techniques for megabit dynamic random access· 

memory DRAM devices mount the ends or fingers of the lead frame 

conductors, which extend over a major face of the integrated circuit chip, to 

the chip with a small piece of double sided adhesive tape. The bond pads on 

the chip extend along the· central longitudinal axis of the chip. The lead 
.. 

frame presents two conductors, used as power rails or busses, extending the 

length of the chip and adhesively mount.ed proximate the bond pads, one on 
' 

each side of the bond pads. These two conduct.ors carry power to the chip and 

conduct heat 6:om the chip. Other lead fi:ame conductors present arms bent 

and extending inwardly from opposed side~ of the package or chip. The arms 

terminate in the fiilgers mounted proximate their related bond pad on a side 

of the power rails opposite the bond pads. Some of the bond wires then 
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extend from certain of the bond pads to the respective power rails. The rest 

of the bond wires loop over the power rails to connect respective h9nd pads to 

lead frame conductor fingers. 

U.S. 5,068,712 to Murakami, et al., U.S. 4,916,519 to Ward and U.S. 

4,862,245 to Pashby, et al. disclose this packaging technique. 

The arms extending over the chip and terminating in the fingers have 

been long, flat and narrow metal formations. By extending over the chip, 

some capacitive interaction occurs between the signals on the chip, or the 

volt.age applied to the chip substrate, and the signal carried by the arm of 

each conductor. Some efforts ·at reducing this capacitive interaction center 

around reducing the width of the conductor arm~ because capacitance relates 

generally to the area of the arm exposed to the underlying chip. An 

undesired result of narrowing the arm is the arm bowing or sagging toward 

and possibly touching the chip. 

U.S. 5,068, 712 particular!y overcomes proJ>lems -related to stray 

capacity, signal tnmsmission rat.e and electrical noises by a Certain 

arrangement of the gap between-the leading end portions of the inner leads 

and the semiconductor chip. 
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SUMMARY OF THE INVENTION 

A lead on chip, LOC, packaging arr~ement includes lead frame 

conductors having long, narrow and flat arms that terminate in fingers. The 

fingers adhesively mount over a major face of the integrated circuit and .. 
receive ·bond wires extending from. bond pads centrally located on the 

integrated circuit. The conductor arms have parts adjacent the fingers that 

are bent or formed into longitudinal formations different from the cross­

sectional shape of the rest of the arm to in.crease the strength of the arm part 

against bowing or sagging. ·Particularly the arm parts are formed into 

upwardly opening channels. Along the length of these channels, at least the 

lower margins of the conductor material are raised t.o be above the plane of 
' 

the lower surface of the arm part. This formation not only strengthens the 

conductor arm parts against bending or sagging, but also reduces the 

capacitive interaction between the conductor arm parts and the underlying 

integrated circuit chip. 

The arm parts can be formed by stamping, rolling or otherwise t.o effect 

the channel structure. Typically the mat.erial of the lateral margins of each 

arm part will be displaced upwardly from the remaining central material of 

the arm part. This increases the distance between the lateral margins of the 

arm part and the underlying chip to reduce the capacitive interaction, while 

obtaining the structural strength of a channel formation. This also 

effectively reduces the area of the arm part that lies close to the chip to 
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. 
substantially only the central material of the arm part to reduce the 

capacitance. 

BRIEF DESCRIPTION OF THE DRAWING 

Figure 1 is a perspective view of an integrated circuit chip packaged in 

a LOC arrangement, with part of the encapsulating material removed to 

expose the chip and lead frame parts; 

Figure 2 is a transverse cross-sectional view of the packaged 

integrated circuit of-Figure 1; 

Figure 8 is an enlarged idealized perspective view ·of a lead frame 

adhesively mounted over a chip and including a representative bond wire; 

and 

Figure 4 is an enlarged idealized perspective view of a lead frame 

conductor arm part cut in transverse section to exhibit the cTiannel feature of 

the invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

In Figure 1, packaged integrated circuit derice 10 comprises integrated 

circuit chip 12, conduct.ors 14 forming a lead frame, adhesive tapes 16 
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adhesively mounting the conductors 14 on the integrated circuit chip 12, soft 

packaging material 18 overlying the area of the device cont.sining the bond 

wires 20 and hard packaging material 22 encapsulating the ei:i~ device. 

The packaging arrangement depicted in Figure 1 forms a small outline 

J lead, or SOJ, package. Chip 12 Can be any type of integrat.ed circuit 

desired and in the preferred embodiment is a dynamic random access 

memory, DRAM, chip· of the so-called 16 megabit size having 224 or 

16, 777 ,216 memory cells. 

Two of the conductors 14 have parts 24 and 26 that extend the length 

of the chip and are used as power rails or buses. The bond pads 28 on the 

chip extend along the· central longitudinal axis of the chip and the· power rail 

or bus parts 24 and 26 mount proximate to the bond pads, one on· each side. 

These two conductor parts carry power to the chip· and conduct heat away 

:6:om the chip. 

The other lead frame conductors 14 such as conductor 30 present a flat 

body portion 32, a long and narrow depending leg 34 that is _bent under the 

package in the shape of a "J" and is adapted to be connected to an electrical 

connector on a printed· cb:cuit board. Conductor 30 also presents a long arm 

36 bent inwardly from a side of the package and extending over the chip 12 

to terminate in finger 88. Arm 36 and finger 38 extend across and lie over a 

major face 40 of the chip 12. The fingers of all the conductors 14 mount on 
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the adhesive tapes· 16 proximate the power rails or buses 24 and 26 and on a 

· side of the power rails or btises opposite the bond pads 28. Some of the bond 

wires 20 such as bond wires 42 ext.end from the bond pads 28 to the power 

rail or bus part 24. Others of the bond wires 20 such as bond wire 44 loop 

over the top of the conductor part 26 and attach to the top surface of the 

finger 38. This arrangement of the lead frame conductors, the adhesive tapes 

16 and the lead :frame conductors 14 is known as a lead over chip or LOC 

arrangement. 

In Figure 2, the conductor arm 36 extends over the major face 40 of the 

integrated circuit chip 12 and terminates in finger 38. Whenever a lead 

:frame conductor is routed over the surface of an integrated circuit chip, the 

operation of the chip and conductor is hampered by the resulting capacitance 

between the two. Designers prefer a minimum amount of capacitance to 

exist between these conductors and chips and a guideline of a two picofarad 

(2pF) capacitance maximum has been established. Due to the large size of 

chips required to provide the over 16 million bits ofinformation, the lengths 

of the conductor arms and fingers-overlying the chips has beeome longer. In 

order to reduce the effective capacitance, these long runs of conductive 

material are being designed to be narrower. This causes a "problem in 

making the conductor very flimsy and subject t.o bowing or sagging under its 

own weight, which occurs when reaching the limit on the minimum material 
width. 
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In Fi~ 3, lead frame conductor 46 includes a rectangular cross­

section arm 48 terminating in finger 50. A part 52 of arm 48 acljacent finger .. 

50 and overlying chip 12 is specially formed to have a cross-sectional shape 

different from the rectangular shape of arm 48 to strengthen arm 48 and to 

reduce the capacitive interaction between the arm part 52 and the integrated 

circuit chip 12. 

Referring also to Figure 4, arm part 52 is formed generally in a 

channel or an upwardly opening "U" configuration. The lower lateral 

margins 54 and 56 of the part 52 are raised above the plane of the bottom 

surface 58 of the arm part to strengthen the arm from bending. Because the 

width of bottom surface 58 is less than the width of the rectangular arm 48, 

there is less material proximate the major face 40 of the integrated cii-cuit 

chip 12, and there is less capacitive interaction between the arm 48 and the 

integrated cireuit chip 12. 

The embodiment depicted in Figures 3 and 4 displaces the material of 

both lateral margins 60 and 62 upwardly relative to the central material 64 

of the arm part 52. ~ one embodiment, the material of arm 48 has ~ 

thickness of about 0.008". The lower lateral margins 54 and 56 are raised 

about 0.003" above the bottom surface 58. The central material 64 has a 

width of about 0.008" and the arm 48 has a width of about 0.023". Typically 

the lead frame conductor 46 ·is made of a material known as alloy 42 

comprising iron and nickel. 
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With this channel formation in the arm part 52, the conductor 46 

attains an I-beam effect to strengthen the arm part against any bowing or 

sagging. Also the elevated lower lateral margins present less capacitance to 

the chip than the middle section. This obtains a better handling of the long 

arm portion mechanically while remaining within electrical capacitance 

parameters. 

Modifications and variations of the invention are possible in light of 

the above teachings while remaining within the scope of the appended 

claims. The lead frame material can vary as well ·as the specific dimensions 

identified. Other cross-sectional shapes also can be used to obtain strength 

and reduce capacitance. Moreover, the arm part 52 can be formed by any 

process desired such as by stamping, rolling or otherwise. Additionally, only 

one of the lateral margins may be formed to be displaced from the other 

lateral margin to result in an Lor V shape. 
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CLAIMS 

1. A conductor for electrical connection to an integrated circuit 

chip, the conductor comprising: 

A. a flat and elongate body formed of conductive 

material; 

B. a flat and elongate leg depending from the body 

and _adapted to be connected to an electrical conductor on a 

printed circuit board; and 

C. a flat and elongate arm, having a certain cross-

section shape, extending from the body ·opposite the leg and 

terminating in a finger adapted to be connected to one end of a 

bond wire, the bond wire having an opposite end connected to a 

bond pad of an integrated circuit, the arm having a part 
( 

adjacent the finger adapted t.o overlie a major face of the 

integrated circuit and be subject t.o capacitive interaction with 

the integrated circuit, the arm part being formed with a cross­

section shape different from that of the arm to strengthen the 

arm from bending and reduce capacitive interaction with the 

integrated circuit. 

2. The conductor of claim 1 in which the certain cross-section 

shape of the arm presents a bottom surface having a certain width and 

.--.-..-----·-----. 
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the arm part presents a lower surface having a width less than the 

certain width. 

3. The conductor of claim 1 in which the arm part presents at least 

one lower lateral margin raised above the plane of the bottom surface 

ofthearm. 

4. The conductor of c1aim 3 in which the lateral margins of the arm 

part are formed upwarclly of the plane of the rest of the material of the 

arm.part. 

5. The conductor of claim 3 in which both the lower lateral 

margins of the arm part are formed to present an upwardly opening 

channel. 

6. A conductor as claimed in any preceding claim being a lead 

frame conductor. 

7. 

claim6. 

8. An integrated circuit including a conductor as claimed in any of 

claims 1 to 6 .. 
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BEDVCED CAPAClrANCE LEAD FRAME 
FOR I,EAP ON:CBJP PACKAGE 

Jn a lead on chip, LOC, integrated circuit packaging arrangement (10), 

the conduct.ors (46) terminate in fingers (50) th.at receive the bond wires (20). 

Adjacent the fingers (50), the conductors (46) have arm parts (52) extending 

over the major face of the integrated circuit (12). These arm parts (52) are 

formed. by stamping, rolling or otherwise t.o present an upwardly opening 

channel with at least the bottom lateral margins (54, 5~) of the arm part (52) 

raised above the plane of the bottom surface (68) of the arm part (52). This 

reduces sagging of the arm part (52) and capacitive interaction with the 

integrated circuit. 

Fig. 3 
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