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LEAD FRAME FOR LEAD ON CHIP 

FIELD OF 'l'HE INVENTI.QN 

'rhis invention relates to a lead frame used for a semiconductor 

5 device, and more particularly, to a lead frame for lead on chip (LOC) 

used in the semiconductor device to which the molded packaging is 

conducted with the Loe structure. 

BACKGROUND OF THE INVEN'l'ION 

10 As a lead frame used for the semiconductor device having the LOC 

structure and the like which is capable of high density packaging, there 

is a lead frame in which a therinop_lastic or therm::>setting adhesive layer 

(consisting of a hiqh heat-resistant and insulative film having a 

thickness about 50 .um and adhesives having about 25 .um applied on the 

lo both surf aces of the film) is formed on one or both :faces of the lead 

frame, and then a semiconductor chip is heated and pressurized to be 

mounted on the surface of the:cmoplastic or thermosetting adhesive layer. 

In the lead frame, a polyi.mide film has usually been used for the 

high heat-resistant and insulative film , and a method for punching 
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the film and applyinq the punched film to the lead frame has been adopted. 

Concretely, the film is applied to the lead frame by punching the 

reel-like wound film to a required. shape with a metal tool having a 

punch and a die, and heatinq and pressurizinq this punched film to the 

5 lead film. 

However, this method needs a larqe amount of the film tape used 

thereby resulting in the increase in cost as well as the waste of the 

film material due to the punched film refuse. In addition, a crack in 

the package may develop due to moisture absorption of the polyimide 

10 film. 

In order to solve such disadvantages, a method for applying a 

therm:>plastic adhesive in the form of varnish to the semiconductor ~hip 

mounting area such as the leading edges of respective inner leads and 

the like on the lead frame using a dispenser has been devel.oped. In 

15 particular, in the case of applying an adhesive to the leadin9 edges 

of the leads, the method of spot application of the adhesive is used. 

Only a required amount of the adhesive is applied onto the lead frame_, 

so that the remainder of the material does not generate and it does 

not 'need an expensive metal mold, resulting in a low production c:ost. 
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The application of the varnish-like adhesive is conducted by 

delivering or emitting the adhesive from a fine need.le or nozzle with 

air pressure to predetermined portions of the lead frame while moving 

the needle onto the lead frame. 

5 The lead frame has a plurality of inner leads which are 

centralized to a semiconductor chip-mounting portion and disposed in 

such a way that they are opposed each other, a plurality of outer leads 

which are connected to the respective inner leads and disposed in 

parallel each other, a pair of tie bars which are disposed to connect 

10 the respective outer leads on the outside of a resin for sealing the 

outer leads, and. a pair of frame members disposed on both sides thereof 

to support the tie bars, respectively. 

In the lead frame of such a structure, an insulati-ve adhesive is 

applied to the respective leading edges of the inner leads by the method 

15 described above. While heating such inner leads with a heater, the 

semiconductor chip (not shown) is positioned ~n a m:iunting region or 

area and then the semiconductor chip is pressure-bonded to the 

insulative adhesive to fix the semiconductor chip thereto. '!'hen, resin 

molding is applied to the semiconductor chip and inner leads, and the 
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outer leads are bent in required form after cuttinq them at given 

positions to complete a semiconductor device. 

However, according to the conventional lead frame for LOC, when 

the insulative adhesive is applied to the lead frame with a dispenser, 

5 the reqion which can be applied with one needle at one time is relatively 

narrow, so that the adhesive is applied only on a part of the back of 

the lead silver-plated for wi.re bondinq. As a result. the applicat,ion 

of the adhesive is conducted only on the limited area of the lead thereby 

resulting in an unstable bonded state of the semiconductor chip onto 

10 the lead frame. When the resin molding is carried out on the unstably 

bonded semiconductor chip, the semiconductor chip on the lead frame 

may incline upon molding, so that resin ll'IOldinq can not be carried out, 

and unreliable semiconductor devices are fabricated. 

15 SUMMARY OF THE INVEN'l'ION 

Accordingly, it is an object of the invention to provide a lead 

frame for lead on chip ha,1inq an ircg;)roved stability in the adhesion 

between a semiconductor chip and a lead, and a stable resin molding. 

. Accordinq to the present invention, a lead frame for lead on chip, 
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comprises: a plurality of inner leads to be connected to a semiconductor 

chip; a plurality of outer leads to be connected to an outer circuit; 

and insulative adhesives provided on a plurality of lonqitudinal 

positions in a region of said inner leads for mountinq a semiconductor 

5 chip. 

BRJ:EF DESCRIP'l'ION OF THE DRAWINGS 

The present invention will be explained in more detail in 

conjunction with appended drawings, wherein: 

10 Fig. 1 is a top plane view of a· conventional ·lead frame for LOC 

having an insulative adhesive applied thereon; 

Fig. 2 is a top plane view of a lead frame for LOC in the preferred 

embodiment according to the present invention; 

Fig. 3 is a cross-sectional view showing a semiconductor package 

15 using a lead·frame in the preferred embodiment according to the invention 

as shown in Fig. 2. 

DESCRIPTION OF THE PREFERRED EMBODIMDJT 

Before explaining a lead f rC\ITW:! for LOC in the preferred embodiment 
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according to the present invention, the aforementioned conventional 

lead frame for LOC will be explained in Fiq. 1. 

As shown in Fig. l, a iead frame 1 has a plurality of inner leads 

2 which are centralized to a semiconductor chip-roounting region 7 and 

5 disposed in such a way that they are opposed each other, a plurality 

of outer leads 3 which are connected to the respective inner leads 2, 

a pair of tie bars 4 which are disposed to connect the respective outer · 

leads 3 on the outside of a resin for sealing the outer leads 3 with 

resin, and a pair of frame members 5 disposed on both sides thereof 

10 to support the tie bars 4, respectively. 

In the lead frame of such a structure, an insulative adhesive 6 

is applied to leading edges of the respective inner leads 2 by the method 

described above. While heating such inner leads 2 with a -heater, the 

semiconductor chip {not shown) is positioned in the :mounting region 

15 7 and then the semiconductor chip is pressure-bonded to be fixed to 

the insulative adhesive portions 6. 'l'hen, resin melding is applied to 

the semiconductor chip and inner leads, and the outer leads are bent 

in required form after cutting them at given positions to complete a 

sezrtj.conductor device. 
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Next, a lead frame for LOC in the preferred embodiment according 

to the present invention will be explained referrinq to Fig. 2. 

As shown in Fiq. 2, the lead frame 10 is mainly composed of inner 

leads 11 and outer leads 12. The inne.r leads l l are disposed in t'WO 

5 parallel rows in such a way that they are centralized to the center 

portion of a semiconductor chip-mounting region 13 in opposition to 

each other. other ends of the inner leads l l are disposed in such a 

way that they extend toward the outer leads 12 while widening their 

spacings, and their te:i::minuses.are connected to the outer leads 12, 

10 respectively. 'l'he outer leads 12 are disposed in parallel each other 

with a constant spacing, and their beginning portions are connected 

to each other by tie bars 14. 'I'he pair of the tie bars 14 are connected 

to frame members 17, respectively, in opposite sides. 

Insulative adhesives 15 are applied to the back of each of the 

15 silver-plated sites, towhichbondinqwires are bonded, in leading edges 

of the inner leads ll, and insulative adhesives 16 are applied to the 

portions in the vicinity of the semiconductor chip-mounting reqion 13, 

(that is, the vicinity of the boundary between the inner leads 11 and 

the. outer leads 12}. The insulative adhesives 15 and 16 contain a resin 
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material, and is produced by dissolvinq a thermoplastic adhesive havinq 

a qlass transition temperature of 220°C to the form of varnish with a 

solvent. Preferably, the varnish used in the present invention has a 

viscosity of about 10,000cp and a solid content of about 20%. 

5 The insulative adhesives 15 and 16 are applied in the form of 

varnish with a dispenser. The dispenser comprises a vessel containing 

the varnish-formed insulative adhesive, a pressurizing means for 

supplying air to the vessel, a needle connected to the leading edqe 

of the vessel, and a driving means for moving the needle on the lead 

10 frames in the direction of applying the adhesive. The insulative 

adhesive from the needle is delivered on the inner leads 11 by pressure 

-supplying air into the vessel, and the insulative adhesive layers or. 

coatings 15 and 16 are formed on the inner leads 11 by moving the needle 

in turn toward the adjacent inner leads 11. 

15 In this way, by applying the insulative adhesives to two spots 

on the surfaces of the respective leads, the positive fixation of the 

semiconductor chip, that is, the improvements in the stabilities of 

adhesion., wire bonding and resin molding can be obtained, Al though the 

ins~lative adhesives are applied to two spots, it can be applied to 
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the spots more than two. 

Fig. 3 shows a semiconductor package using the lead frame as shown 

in Fig. 2. In the semiconductor packaqe, the inner leads ll are fixed 

on a semiconductor chip 20 by the insulative adhesives 15 and 16, and 

5 are connected to pads (not shown) of the semiconductor chip 2 O by bonding 

wires 25, and the inner leads 11, the semiconductor chip 20, and the 

bonding wires 25 are sealed by a nx:>lding resin 30. 'l'he outer leads 12 

which are integral with the inner leads ll are extended through and 

out of the molding resin 30 to be connected to a printed circuit board 

10 (not shown} • 

As understood from the description of the preferred embcdinent, 

according to this construction, a bonding area of the semiconductor 

chip can be enlarged because the bonding area is provided in the vicinity 

of the semiconductor chip-mountinq region, etc. in addition to the 

15 conventional wire bonding area. 'l'herefore, improvements in the 

stability of adhesion between the leads and the semiconductor chip, 

and in the stability of wire bonding and resin molding can be obtained. 

One of the two insulative adhesive -applying spots provided on the inner 

lea~ in its longitudinal direction can.be provided on the back of the 
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leading edge of the inner lead for wire bonding. The other one of the 

two insulative adhesive-applyinq spots in the lonqitudinal direction · 

of the inner lead can be provided int.he vicinity or the periphery of 

the semiconductor chip-mounting reqion. 

5 This construction is effective in enlarging the area for bondinq 

the semiconductor chip by applying the adhesives to the separate 

portions such as the periphery of the semiconductor chip-IrCunting region 

to stably fix it, because the insulative adhesive applyinq port.ion for 

the conventional inner lead is considerably narrow in the area for 

10 bonding the semiconductor chip, con;>ared with t.he size of the 

semiconductor chip. 

As described above, the i.nsulative adhesive-applying portions of 

the inner leads are provided in plural spots on the leads' within the 

semi.conduct.or chip-l'llCUlltinq region in the present invention, so that 

15 the area for bondinq the semiconductor chip can be enlarged resulting 

in izrq;>rovements in the stability of adhesion between the leads and the 

semiconductor chip, and in the stabilities of ~ire bonding and resin 

·molding. 

The preferred embodiments of the present invention have been 
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disclosed by way of exanples and it will be understood that other 

modifications may occur to those skilled in the art without departing 

from the scope and the spirit of the appended claims. 
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WHAT IS CLAIMED IS 

1 1. A lead frame for lead on chip, comprisinq: 

2 a plurality of inner leads to be connected to a semiconductor chip; 

3 a plurality of outer leads to be connected to an outer circuit; 

4 and 

5 insulative adhesives provided on a plurality of longitudinal 

6 positions in a reqion of said inner leads for mcuntinq a semiconductor 

7 chip. 

1 2. The lead frame as defined in claim 1, wherein: 

2 one of said insulati ve adhesives is provided on the bottom plane 

8 of a tip portion of said respective inner leads, the top plane of said 

4 tip portion of said respective inner leads being connected to said 

5 semiconductor chip by a bondinq wire. 

1 3. The lead frame as defined in claim 1, wherein: 

2 one of said insulati'le adhesives is provided in a peripheral area 

3 of said reqion. ~---·-·---·- ---· .. --··-·-·· --··-- -- ···- ·--·---· ·--··--
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