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Mechanical Design and Evaluation of Linear Tape Feeder
for Chip Mounter

Soo Jin Lee*, Sung Min Kang*, Chang Hee Lee** and Yong Yun Kim"

ABSTRACT

This paper introduces a new type of mechanical tape feeder for chip mounter. The mechanical feeder is composed of
a pneumatic linear actuator and a linear feeding module with the application of a cam-slider. As semiconductor chips are
getting smaller, PCB assembly makers require the feeder to position the chip with high accuracy. The linear feeding
system improves the positioning accuracy of the chip by getting rid of the index error, which brings into existence on the
sprocket rotating feeder. It also can make greatly reduce the dumping rate. The dumping error is caused by the impact
occurred as the pawl to interrupt ratchet wheel rotation. The paper discusses its mechanism and mechanical performance.
The positioning accuracy and the dynamic characteristic were measured for long time operation and analyzed. As a
result, the feeder showed very good performance. However, the feeding system was dynamically unstable due to the

cover film eliminator that is required to be modified

Key Words : Tape feeder (3 ¥ X|), Chip Mounter(PCB 2% # X)), Linear feeding system (22 & 73A)),
Sprocket rotated feeding system (2Z 27 A FF FA])
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Fig. 1 Chip mounting process
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CHIP MOUNTER .
“TAPE FEEDER

Fig. 2 Picture of chip mounter

Fig. 3 Feeding module: (a) sprocket type (left) (b) linear
type (right)
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Fig. 4 Cam slider applied tape feeder (@: linear tape
transport module; ®: air pressure actuator; ©:
film eliminator; @: tape fixture)
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Fig. 5 Main components of the feeder: (a) Transport
module, (b) Air pressure actuator, (¢) film
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Fig. 6 Tape tansport module: D locator; & seesaw lever;
® front plunger; @ guide block; ®guide roller;
® cam slot; @:tape; locator holder; @ rear
plunger; @ adjust block; @ rear slider; @ cam
slider; @ guide slot

Fig. 7 Tape transporting process
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Fig. 8 Cover Vinyl Eliminating Path (Solid Line)
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Fig. 9 Curvature (above) and slope (below) of tape path
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Fig. 10 Experimental setup for dynamic displacement

measurement
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Fig. 12 Experimental setup for measuring chip location
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Fig. 13 Chip location error {dotted line: normal to the tape
feeding, solid line: tape feeding direction)
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Table 1 Feeder performance comparision

Sprocket Wheel Cam-Slider
Mechanism Rotation Linear
Width 15 mm 9.8 mm
Backlash occurrence no
Index Error occurrence no
:05“‘0" 50 /m 6.9 m
ccuracy
Period 0.15 sec 0.1 sec
Durability 5 million cycle | 8 million cycle
Dumping Rate 1000 PPM 500 PPM
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