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INTRODUCTION 

Beam lead devices are particularly suited for hybrid 
integrated circuits where low parasitics and smail size 
are prime requirements. Available as single units or 
monolithic quads, the beam lead devices have made 
high packing density and superior performance easily 
achievable in hybrid circuits. 

HP offers single beam lead devices in four different 
outlines—05 and 10 for Schottky diodes, 06 and 07 for 
PIN dicdes. A picture of the HPND-4001 PIN diode in 
outline 07 appears in Figure 1. As typical of the single 
beam lead devices, this beam lead PIN diode consists of 
a silicon chip with coplanar plated goid tabs (beam 
leads measuring barely 5 mils wide and 0.5 mil thick) 9 
mils beyond the edge. The detailed dimensicns of 
outline 07 shown in Figure 2 illustrate the small size of 
the beam lead package, which resuits in little space 
needed in a circuit. The low package parasitics allow the 
achievement of maximum performance for the beam 

  
Figure 1. The HPND-4001 beam lead PIN diode in outline 07 shown here provides low capacitance of 0.07 pF and less than 0.1 n!-i inductance to allow the achievement of maximum jsola- tiontand minimum insertion loss at high frequencies. 
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Figure 2. The dimensions of outline 07 are indicative of the 
small size of the beam lead package, resulting in little space 
needed in a circuit. 

lead dicde. The construction of the beam lead diode is 
cesigned to offer exceptional lead strength without 
sacrificing electrical performance. 

The beam lead ring quad as shown in Figure 3 provides 
four Schottky diodes connected in anode to cathode 
arrangement with a lead at 2ach corner. The monalithic 
construction assures uniform characteristics for the 
four diodes—a feature that is essential for optimum per- 
formance in double balanced mixer applications.These 
quads are available in outlines 03 and Q8. The quad 
shown. consisting of four Schottky diodes in outline 03, 
provides capacitance below 0.2 pF for high frequency 
applications. The small size of the quad is apparent in 
the detailed drawing of outline 03 shown in Figure 4. As 
in the case of single devices, the monoiithic beam lead 
Guads are useful in conserving space and maximizing 
performance in hybrid circuits.



  

Figure 3. A beam lead ring quad of four Schottky diodes in 

outline 03 provides capacitance below 0.2 pF for high fre- 
quency cperation. 
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Figure 4. The small size of autline 03 would conserve space in a 
hybrid circuit. 

HANDLING 

In order to avoid damage to the mechanical 3 
trical characteristics of beam lead devices, carticu 
care must be exercised in the handling of these davi 
during inspection, testing, and assembly. Although th 
construction of the beam lead devices is desi g“e to 
have exceptional lead strength, the small size and 
delicate nature of the devices requirs that special 
handling techniques be observed so that the devices 
would not be mechanically or slectrically damaged. 

Beam lead devices are usually shipped in a fla:. clastic 
container known as a “seam pack” or “gel pack’” shown 
in Figure 3. Designed for transporting beam lead 
devices, this beam pack is coated at the bottem of the 

‘C.Ontalner with a thin layer of adhesive silicone /s ylgard) 
' fo which the devices adhere. A maximum of 30 units =an 

V ! be placed in 2ach container. The deavicas ars o 

with a shest of anti-static pelyester fabric ~=iors 

of the container is closed. This type of container nas 
several attractive featuras. Each device is kact a 

loecation, agart from any other devica, theraicre voacmEY 
any damage as a result of mutual collisiens, Further. 

more, the cavices can be visually inspectec wnile still in 
the containgr. Since the devices are very small, the in- 
spection, {cading and assembly processes zars accom- 
plisned with the aid of magnification by a microscope. 

  

Figure 3. Designed for shipping beam lead devices, the HSeam 
pack (gel pack) contains a layer of adhesive siliczne at the dot. 
tom of the container so the devices will adhers ‘o it. 

vacuum 2ickup (Figurs da) is recommencad for gick- 

ing up team lead devicas, particularly larger ¢cnes. 2.q., 

guads. Carz must te sxercised (¢ assurs that t 

vacuum ucemng of the needle be surficiently small 

aveid passage of the device through the ocening. A #2 

tip is rec4mmenCef‘ for picking up singiz s2am ‘ead 

devicas. A 20X magnification is needed for zracise posi- 

ticning of the tig on the device. Wheres a vacuum pickup 

s not usec. a sharpened wooden Q-tig (Figurs 30) 

diceed in Jsc- 

Y 

ooyl alcohol is very commceniy usecd to 

: 5 sad f‘evices. A device will zcherz o the 

nd of the :‘.-~i' without danger of being mecnanicalily or = b 

slecirically 2am ag . It can then be pglacad 3t the desig- 

nated locaticn. An 2x penenccd operator will scmetimes 

use 3 hweezer (one half of a pair of tweezers as shown in 

Figure 8¢ o pick up beam lead devices. In this case the 

{ r snould 22 dulled and used as a grece, allowing 

¢ adhers to the tip. If the uvee:er :s used as a 

2rs ¢ hold the device, the peam 

cther very 2fficient pickuc ool (1) 
. 
4 

“ 

13 
L 

cair of tweez 

ne defcrmec. An 

2 avicesis shown in Figure 5d. 1 

v anancie atone end. Atthe ogcosite 2nd s 

teflon tig. 10 which a beam iead device achs 

A Seam ieac Zdavica can Se destroyed elecirically oy 2 

static discharge through the cevice, It must inersfora Ce 

hancled so static effec:s cannct occur. Ccniact (¢ the 

circuit shcuic naver e made with the free sice of the 

devica tecausa this would allow static slecrricity fram 

the cperalcr's hand to flow through the devica. Inst2ad, 

the side of :ne cavice held shouid be contaciad first. If 

ihera is any chancz that the two circuit attachmant



  

    

  

    
    

(a) Vacuum pickup is suitable, particularly for larger beam 

lead devices, e.g., quads. 
{c) An experienced operator will sometimes use a tweezer. 
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{b) A Q-tip dipped in iso-propy! alcohol is very commonly 

used in industry. 
(d) A very efficient commercially available pick up tool has 

a teflon tip to which the device adheres. 

Figure 6. Suitable tools for picking up beam lead devices. (Not drawn to scale) 

points are at different potentials, they should be shorted 

together with a grounding lead before contacting the 

device. If tweezers are used, they must be eiectrically 

grounded to the point where the device is to come in 

contact. Schottky beam lead diodes are generally 

susceptible to damage by static discharge. Care in their 
handling should therefore be exercised. PIN beam lead 

dicdes are not easily damaged by static electricity, so 

that no additional handling or assembly precautions 
need be taken except for the usual limitations imposed 

by the maximum voltage, power, and temperature 
ratings. . 

A controlled environment is an important consideration 
during the storage, handling, and bonding of beam lead 
devices. Contact metals may be contaminated by im- 

purities in the air. Figure 7 shows the use of a plastic 

box to provide a pure environment for the storage of 
beam lead devices. A continuous flow of nitrogen 
assures an inert atmosphere. Bonding activities should 
igeally be located under a laminar flow hood as shown in 
‘Figure 8 to keep the work area clean. Uni-directional 

filtered air flow is provided by the hood to maintain a 

controlled environment of less than 100 parts per cubic 
foot of particles greater than S micrometers in diameter. 

  Figure 7. A plastic box is used to provide a controiled environ- 

ment for the storage of beam lead devices.
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Figure 8. A laminar flow hood keeps the work area clean for the 
handling and bonding of beam lead devices onto circuits. 

BONDING 

Thermocompression bonding is recommendad for the 
beam lead devices. Parallei-gap welding can alsc =e 
used. In either method, the device is pesiticnad face 
down as illustrated in Figure 9 with the beam leacs 
resting flat on the metalized contact areas of the circuit 
and bonded using either a heatad wedge (thermocom:- 
oression bonding) or paraiiel-gap {(welding) technique. 

Heating of the wedge may be continuous or oulsad. 
When continuous heating is used, the bonding toci is 
heated to 300 degrees Celcius and the workstage to 220 
degrees Celcius maximum. The pressure appliad is 
0.024 grams per square micrometer (18 grams per 
square mil). The bonding time should not exceed 3 
seconds for Schottky diodes and 10 seconds for FIN 
diodes. For pulsed operation, a narrow high currant 
culse is used to raise the wedge to the requirad 
{emperature. In the parallel-gap methcd, currant is 
passed through the substrate metalization and the 
device lead. The generation of heat is concentrated at 
the interface between the two, whera it is neeced to 
achieve the bonding. 
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Figure 9. The bonding of the beam lead device is achieved 
using either a heated wedge (thermoecompression bonding) or 
paraliel gap (welding) technique.   

The major acvantage of sulsed heating technigues it 
that a cold substrate can te used, generating only 
localized heating in the vicinity of the sond itsels. The 
2lectrodes {or wedge) ¢an be placed on the device leac 
when the bond area is ¢old and can maintain a constant 
force through the heating and cooling cycle. 

Many commercially available bonders ara specificall. 
designed or can be adpatsd to bond beam lead devices 
Shown in Figure 10 is an example of one such bonde: 
which is the Unitek Mocel 8-150-02 honder (2). This 
bonder is basically used for wire bonding. However, with 
slight modification it can readily be adapted for ther- 
mocompression bending of beam leac devices, Pracise 
control of heat, pressur2, and time grovided ty the 
gquipment is essential in this type of operation. Figura 
11 represents a close up view of the accassory 2quip- 
ment (3) used with the Unitek Sonder for tharmocom- 
2ressicn doncging of beam lead devic2s. The neat and 

  

Figure 10. The Unitek Model 8-150-02 bonder is adaptable for 

the thermocompression bonding of beam lead devices. 

  Figure 11. This is a close up view of the equipment use'd with 
the Unitek bonder for the thermocompression bonding of 

3eam lead devices.



pressure are applied through use of a silicon carbide tip 
with a radius of two to three mils. A standard miniature 
weld head can be used to supply the required tip travel 
and apply the proper pressure. A heated wedge shank 
held in the weld head holds the tip and supplies heat to 
it. The wedge shank is heated by an AC power supply. 

The D.P. Veen Mode! 1250 bonder shown in Figure 12is 
typically used for eutectic die attach. Its capabilities in- 
clude die pick up and place, and manual or automatic 
scrub. Epoxy or preform die attach can also be per- 
formed by this type of bonder. With slight modification 
it can be adapted for thermocompression bonding of 
beam lead devices. As illustrated in Figure 13, the D.P. 
Veen bonder can accept a variety of stages to accom- 
modate various package types, inc!uding alumina or 
copper clad circuit boards. The stage can be pro- 
grammed to perform customized functions such as 
automatic indexing. 

A basic understanding of the capabilities and require- 
ments of the bonding equipment that is used and care- 
ful application of the techniques recommended are 

  

Figure 12. The D.P. Veen Model 1250 bonder can also be 
adapted for the thermocompression bonding of beam lead 
devices. 

   
Figure 13. The D.P. Veen bonder can accommaodate various 
package types and circuit boards and perform customized 

v*Hunctions such as automatic indexing. 

necassary for the achievement of the type of bonds that 
will not present any long or short term protlems to com- 
promise device performance. The following examples 
will serve to illustrate these points. In Figure 14, whera 
the HPND-4001 beam lead PIN diode is bonded in 
package C-2, is an example of a good bond reflecting 
proper use of equipment and techniques. The beam 
leads of the diode are flat against the contact metaliza- 
tion of the package. The bond is centered on each beam 
lead with sufficient indentation to effect a strong bond. 
The chip is intact and there is good continuity between 
the chip and the beam leads. (The porous material 
underneath the contact metalization is the ceramic in 
the package viewed under approximately 150X magni- 
fication.) An example of a poorly bonded beam lead 
diode is shown in Figure 15. The diode is misplaced in 
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Figure 14. The HPND-4001 beam lead PIN diode bonded in 
package C-2 shown here is an example of a good bond. The 
beam leads are flat against the package contact metalization. 
The bond is centered on each lead with sufficient indentation. 
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Figure 15. This is an example of a poorly bonded beam lead 
diode. The cathode lead is foided over, the anode lead is 
twisted, and the chip is separated from the lead. 

the gap. At the cathode end the beam lead is folded 
over. At the anode end the bonding tool slipped and 
twisted the beam lead, causing excess strain on the 
metal to silicon contact and resulting in a separation at 
the interface. Another example of a poor bond is shown 

in Figure 18. At the cathode end the bonding tool 
slipped and smeared, resulting in excess strain on the 

metal to silicon contact and causing the device to 

buckle. in the last two examples the reliability of the 

devices is questionable. 

Beam lead quads are not any more difficult to bond than 

single beam lead devices. The only difference is that 

there are more points to contact. Identical equipment 

and techniques can be used to bond single and quad 

beam lead devices. An example of a good bond for a



  

strain from bonding tool slippage caused the device to buckle. 

beam lead quad is shown in Figure 17. The beam leads 
are flat on the package leads. The bond is centered on 
each lead with sufficient indentation. There is no sign of 
tool slippage or excess strain. This is an outline 03 
beam lead quad bonded in package C-4. The 5082-2280 
Schottky quad is an example of this combination. An ex- 
ample of a poerly bonded quad is shown in Figure 13. 
The gquad has been pushed to the jeft. The upger right 
lead is torn and its diode fractured. Ancther example of 
a poor bond is shown in Figure 19. The quad is twisted 

> . \.‘vg:-‘w» 

   
Figure 17. This is an example of a goad bond for an outline 03 
beam lead quad bonded in package C-4. The beam leads are 
fiat on the package leads. The bond is centered on each lead 
with sufficient indentation. 

Figura 18. This is an example of 3 poor bond. The quad has 
been pushed to the left. The upper right lead is torn and its 
diode fractured. 

   
     

  

Figure 19. This is another example of a poorly exscuted bond. 
The quad is twisted so badly that the bottom lead has 
separated. 

so badly that the bottom lead has separatzd. The top 
lead is not flat on the package. All bonds are lccated on 
the adges of the leads rather than cantered. 

In summary, proper bonding practice will insure the 
achievement of good bonds on beam leads. The bonds 
should be centered on 2ach lead with sufficiant inden- 
tation for achieving a strong bond. The tip cf the bond- 
ing tool should be oriented perpendicular t¢ the lead to 
prevent any twisting and damaging of the !2ad. There 
must be flexibility in the bonding conditions to meet the 

needs of a particular circuit. For example, o avoid 
pressing the beam leads into a soft circuit board, a 
reduction in bonding pressure and stage temperature 
would be appropriate. 

CONCLUSION 

Beam lead devices are particularly attractive for hybrid 

circuits because of their low parasitics and small size. 
The availability of equipment and techniques specifi- 

cally designed for their small size has facilitated the 

handling and bonding of these devices. With aroperly 

trained assembiers, beam lead devices permit a rapid 

and inexpensive assembly procedure. The only sophis- 

ticated pieces of eguipment needed are a microscope 

and a thermocomprassion bonder. 

NOTES 

{1) The pickup tool is manufacturad by: Tak =roducts, 

Inc., 11 Richfield St., Plainview, NY 118C3. Handle 

#800-H, Probe #820, Teflon Tip .020. 

{2) Other manufacturers of similar types of tcncers in- 

clude Hughes, Kulicke & Soffa, Westtend and 
Tanaka. 

(3) Possible sources for the accessory equicment in- 

clude Unitek Corp., Tempress Research Ca., and 
Small Precision Tools. 

  
$3-3800 — Souin (404) 355-1300 ~ West (213) 370-7500. Or write: Hawlerr-P3ckage Comeonents. 330 West Tnmole 

SmoM 39 Jox 250. werrangerger Sir 110, 3-7030 3oeDingen. ‘West Germany. in Jaoan. YHP. 1-28-71 Takaiag-rhgasnt. Suginam <y, Takyo 163 
Data Subject to Change 3953-2435 (1/81)


