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CHIP ON FILM (COF) PACKAGE HAVING TEST
PAD FOR TESTING ELECTRICAL FUNCTION OF
CHIP AND METHOD FOR MANUFACTURING
SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to Korean Patent
Application No. 2001-16871 filed on Mar. 30, 2001.

BACKGROUND
[0002] 1. Field of the Invention:

[0003] The present invention relates to a semiconductor
device, and more particularly, to a chip on film (COF)
package comprising test pads for testing the electrical func-
tion of the internally formed chip terminals and a method for
manufacturing the COF package.

[0004] 2. Description of Related Art:

[0005] As electronic devices employing a liquid crystal
device (LCD) become thinner and smaller, integrated circuit
(IC) packages for LCDs are required to have a larger amount
of input/output terminals to perform various functions, while
at the same time becoming thinner. A tape carrier package
(TCP) technique for manufacturing an integrated circuit (IC)
having a tape-shaped package has been developed to meet
such requirements.

[0006] TCP comprises a tape automated bonding (TAB)
package and a chip on film (COF) package. TAB package
technique comprises coating an adhesive on a tape (which is
used for a base film), and adhering a copper (Cu) foil to the
tape by using the adhesive. The adhered Cu foil is then wired
according to a designed pattern, and a lead wired on the tape
is connected to a chip. Because TAB packages are thinner
and have improved flexibility, they are typically used in
various electronic devices such as laptop computers (note-
book computers), mobile phones, watches, and measuring
instruments and apparatuses.

[0007] A COF package technique provides an improve-
ment over the TAB package technique. For instance, since
the thickness of a polyimide tape of COF package is 25 m,
the COF package has more flexibility than the TAB package
having the polyimide tape of 75 m. Further, since passive
elements such as resistors and capacitors can be mounted on
the COF package, the size of an external printed circuit
board (PCB) can be reduced. That is, the COF packages
mount the passive elements thereon, thereby improving
noise properties and minimizing the number of terminals of
a connector for connecting to the external PCB.

[0008] However, a conventional COF package has a dis-
advantage in that the number of terminals to be tested is
limited. For instance, several terminals of a semiconductor
chip device are integrated into one terminal through capaci-
tors and resistors and are connected to an external PCB. On
the other hand, the electrical function testing of the COF
package is performed by using the terminals of the connec-
tor connected to the external PCB. Thus, many terminals
internally formed in a COF package cannot be tested for
electrical function. As a result, it is difficult for a conven-
tional COF package to test electrical function on each pad of
a chip.
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SUMMARY OF THE INVENTION

[0009] 1t is an object of the present invention to provide a
chip on film (COF) package comprising test pads capable of
easily testing the electrical function of the internally formed
chip terminals.

[0010] It is another object of the present invention to
provide a method for manufacturing a chip on film (COF)
package.

[0011] According to one aspect of the present invention,
there is provided a chip on film (COF) package comprising
a semiconductor chip mounted on a base film. The COF
package comprises a signal-input portion for receiving data
and control signals and for transmitting the data and the
control signals to the semiconductor chip; a plurality of
passive elements connected to terminals of the semiconduc-
tor chip; and a plurality of test pads for testing one or more
terminals of the semiconductor chip that are not connected
to the signal-input portion.

[0012] According to another aspect of the present inven-
tion, there is provided a chip on film (COF) package
comprising a semiconductor chip mounted on a base film.
The COF package comprises a connector comprising a
plurality of terminals connected to terminals of the semi-
conductor device, and a plurality of test pads, internally
formed in the COF package, for testing terminals of the
semiconductor device that are not connected to the connec-
tor.

[0013] According to further aspect of the present inven-
tion, there is provided a method for manufacturing a chip on
film (COF) package comprising a semiconductor chip
mounted on a base film. The method comprises the steps of
forming a pad for mounting passive elements and forming at
least one test pad during patterning the base film, wherein
the test pad comprises a plurality of patterns connected to
different terminals of the semiconductor chip; bonding the
semiconductor chip to an inner lead formed on the base film;
testing each terminal connected to the test pad; coating the
pad for mounting the passive element and the test pad with
a solder paste after completing the testing of the terminals
connected to the test pad; aligning and joining the passive
element on a predetermined pad; and heating the test pad to
short-circuit the patterns.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The foregoing and other objects, aspects and
advantages will become better understood from the follow-
ing detailed description of preferred embodiments of the
invention with reference to the drawings, in which:

[0015] FIG. 1 illustrates a chip on film (COF) package
according to a preferred embodiment of the present inven-
tion;

[0016] FIG. 2 is a detailed partial diagram of the COF
package comprising the test pads of FIG. 1;

[0017] FIG. 3 is a detailed diagram of the first test pad of
FIG. 2; and

[0018] FIG. 4 is a flow chart illustrating a method for
manufacturing a COF package according to a preferred
embodiment of the present invention.
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DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0019] FIG. 1 illustrates a chip on film (COF) package
according to a preferred embodiment of the present inven-
tion. For example, FIG. 1 shows a COF package used for a
liquid crystal device (LCD) driver chip.

[0020] Referring to FIG. 1, a COF package 10 comprises
a LCD driver chip 100, patterned signal lines 170, test pads
110 and 120 for testing electrical functions of the chip 100,
passive elements 140, 150, and 160, and a signal-input
portion 130. The COF package adheres a copper (Cu) foil to
a tape and is wired according to a design pattern without
coating an adhesive on a polyimide base film.

[0021] The signal-input portion 130 comprises terminals
for communicating with an external printed circuit board
(PCB), and, through the terminals, receives a plurality of
data and control signals from an external control circuit (for
example, a microprocessor). The signal-input portion 130
transmits data and control signals to the LCD driver chip 100
through the signal lines 170.

[0022] For instance, the signal-input portion 130 com-
prises input/output terminals DO through D7 for inputting or
outputting predetermined data, for example, 8-bit data, from
a microprocessor (not shown), RD and WR terminals for
receiving a read enable signal and a write enable signal,
respectively, an AO terminal for selecting whether the
input/output terminals DO through D7 input data (that is
displayed on a LCD) or control signals, a RES terminal for
inputting a RESET signal, and a CS1 terminal for selecting
a chip. Further, the signal-input portion 130 comprises a
supply voltage VDD and a ground voltage VSS. The data
and the control signals are enabled only if the CS1 is
enabled.

[0023] The signal lines 170 connect the signal-input por-
tion 130 to each terminal of the LCD driver chip 100.

[0024] The LCD driver chip 100 receives predetermined
data and control signals from a microprocessor (not shown)
through the signal-input portion 130 and the signal lines 170.
The LCD driver chip 100 generates driving signals for
driving a LCD panel (not shown) and outputs the driving
signals to the LCD panel such that a screen is displayed on
an external LCD panel. An output terminal of the LCD panel
is not shown in FIG. 1 for simplicity.

[0025] The LCD driver chip 100 comprises a TEMPS
terminal for controlling a rate of variation in voltage accord-
ing to variation in temperature, an INTRS terminal for
deciding the gain of an internal operational amplifier (not
shown) of the LCD driver chip 100 and for determining
whether an internal resistor is used for controlling the gain,
a power control terminal HPM for a power supply circuit of
the LCD driver and for representing a normal node or a high
power mode in accordance with a level state such as high or
low, and LCD driving voltage terminals VO through V4 each
having a different voltage level from each other. For
example, if the chip 100 comprises a voltage generating
circuit, the different voltages of the terminals V1 through V4
can either be internally generated from a high voltage VO or
can be provided from an external source. Each of the
terminals VO through V4 is connected to the passive element
140 external to the chip 100.
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[0026] The LCD driver chip 100 further comprises a VR
terminal for controlling voltage VO and for controlling the
voltage of the terminal VO by using the passive element 150
when the chip 100 does not comprises resistors for voltage
control. Further, terminals C2+, C2—-, Cl1+, C1-, C3+, and
C3- are for connecting capacitors for an internal voltage
booster (that are capacitors of the passive element 160). The
chip 100 further comprises a MI terminal for deciding the
type of a microprocessor, a PS terminal for deciding a data
interface mode and for selecting parallel or serial data input,
and a CLS terminal for enabling/disabling the inputting of
test clock signal. For instance, when the CLS terminal is set
to a high level to enable the CLS terminal, an internal clock
signal is output through a CL terminal. When the CLS
terminal is set to a low level to disable the CLS terminal, an
external clock signal is input through the C1 terminal. The
LCD driver chip 100 further comprises a MS terminal for
selecting a master mode or a slave mode, and DUTYO0 and
DUTY1 terminals for deciding the duty rates of the LCD
driver.

[0027] Furthermore, the LCD driver chip 100 comprises
DBO through DB7 terminals for inputting 8-bit parallel data
from, or outputting 8-bit parallel data to, an external micro-
processor connected to the terminals D0 through D7 of the
signal-input portion 130, a E_RD terminal for inputting a
read enable clock signal, a RW_WR terminal for read/write
control, and a RS terminal for inputting a register select
signal. For example, the RE_WR terminal may be used as a
read/write control input terminal or a write enable clock-
input terminal according to the type of the microprocessor.
For instance, the DB0 through DB7 terminals can be used
for controlling data or display data depending on whether
the RS terminal is set to a high level or a low level.

[0028] The LCD driver chip 100 further comprises a
RESETB terminal for inputting a reset signal, CS2 and
CS1B terminals for inputting chip select signals, a DISP
terminal for inputting/outputting a LCD display blanking
control signal, a CL terminal for inputting/outputting a
display clock, a M terminal for inputting/outputting a LCD
AC signal, and a FRS terminal for outputting a static driver
segment for the LCD panel.

[0029] The passive element 140 comprises a plurality of
passive elements, for example, capacitors and resistors, to be
mounted on the COF package 10. In the exemplary embodi-
ment of FIG. 1, the passive element 140 comprises capaci-
tors C1 connected between the VO through V4 terminals and
the ground voltage VSS to stabilize each of the voltages VO
through V4, thereby removing ripple components.

[0030] The passive element 150 comprises elements, for
example, resistors R1 and R2, and a capacitor C3, for
controlling the voltage V0. The passive element 160 com-
prises a plurality of capacitors C2 for voltage boosting and
being connected to the C2— and C2+, C3+ and C3—, and C1+
and C1- terminals, respectively.

[0031] In one embodiment of the present invention, the
COF package 10 comprises test pads 110 and 120 for testing
the electrical function of internally formed terminals of the
LCD driver chip. The test pads 110 and 120 test terminals do
not lead to the outside of the COF package 10 through the
signal-input portion 130.

[0032] FIG. 2 is a detailed partial diagram of the COF
package comprising the test pads of FIG. 1. Referring to
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FIG. 2, the first pad 110 comprises first and second solder
patterns 110a and 1105 connected to a line 180 for a supply
voltage VDD and a CLS signal line 185, respectively. The
first and second solder patterns 110a and 110b are short-
circuited to each other after the testing is completed. The
second pad 120 is separately formed from the first pad 110
and is connected to a CL signal line 190, so that a clock
signal input/output from the CL terminal can be tested.

[0033] Advantageously, the test pads 110 and 120 accord-
ing to present invention test the electrical functions of
terminals of the chip package which do not lead to the
outside of the chip package and are integrated into one
terminal. For example, the electrical function of the CLS and
CL terminals can be tested by the first and second pads 110
and 120 according to the present invention. In contrast, with
the conventional COF package, it is not possible to test the
electrical function of the CLS terminal because the terminal
is always connected to the supply voltage VDD. Further,
with the conventional COF package, a test cannot be per-
formed to determine whether the clock signal is normally
input or output to the CL terminal, since the input or output
to the CL terminal depends on the CLS terminal.

[0034] Referring again to FIG. 2, the first pad 110 pref-
erably comprises a first solder pattern 110g and a second
solder pattern 110b. The first solder pattern 110a comprises
one side connected to the line 180 for receiving a supply
voltage VDD, and the second pattern 1105 comprises one
side connected to the CLS signal line 185. A second pad 120
comprises a third solder pattern 120a connected to a CL
signal line 190.

[0035] Inthe COF package 10 according to the invention,
each of the passive elements C2 of the passive element 160
is soldered between a first pattern pad 160a and a second
pattern pad 160b of the passive element 160. The electrical
function tests by the test pads 110 and 120 are performed
before soldering each of the passive elements C2 to each pad
of the passive element 160. Thus, when the passive element
160 is soldered between the first pattern pad 160a and the
second pattern pad 1605 after completing the electrical
function test by the test pads 110 and 120, the first and
second solder patterns 110a and 110b of the test pad 110 are
short-circuited to each other.

[0036] FIG. 3 is a detailed diagram of the first test pad of
FIG. 2. Referring to FIG. 3, a test pad 110 comprises first
and second solder patterns 110a and 1105 and protrusion
patterns 110c¢ alternately formed on the center of the solder
patterns 110a and 1105 such that the first and second solder
patterns 110a and 110b are easily short-circuited to each
other after completing the electrical function test by the first
test pad.

[0037] FIG. 4 is a flow chart illustrating a method for
manufacturing a COF package according to one aspect of
the present invention. Referring to FIGS. 1 to 4, when a base
film is patterned, the pads (for example, 160a, 1605 of FIG.
2) for mounting passive elements and a plurality of test pads
(for example, 110 and 120) are formed on the base film (step
400). At this time, inner leads for mounting a chip (for
example, the LCD driver chip 100 of FIG. 1) are simulta-
neously formed on the base film. Here, the patterning of the
base film preferably comprises adhering a Cu foil on the
base film such as a polyimide tape, and wiring the adhered
Cu foil according to a designed pattern. Thus, the LCD
driver chip 100 to be mounted and the inner leads are bonded
to each other, so that the driver chip 100 is mounted on the
base film (step 410).
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[0038] After applying a testing equipment (not shown) to
the test pad 110, each terminal connected to the test pad 110
is tested to decide whether or not a terminal is defective (step
420). Once the testing is complete (affirmative result in step
430), a solder paste is coated on the pads 160a and 1605 for
mounting passive elements and on the test pad 110 (step
440), so that the passive elements such as capacitors and
resistors are soldered to the base film by a surface mount
device (SMD) method. In one embodiment, a screen-print-
ing method using a metal mask or a solder dotting method
may be applied to the pads 160a and 1606 on which the
passive elements are placed. These methods are well known
to a person skilled in the art. Thus, a detailed description
thereof will be omitted.

[0039] Next, the passive elements are aligned on the pads
160a and 160b and the heating process is performed to join
the passive elements and the pads 160z and 1605 (step 450).
The test pads for which the electrical function test is
completed are heated to short-circuit each of the solder
patterns. For example, SMD mounting equipment is used for
aligning the passive elements on the pads 160a and 160b.
The heating process for soldering the passive elements to the
pads comprises a reflow method and a laser radiation
method. The reflow method joins the pads 160a and 1605 to
the passive elements by passing the pads through a heated
portion. The laser radiation method joins the pads 160a and
160b to passive elements by radiating a laser beam onto a
desired portion. Similarly, the test pad 110 may be heated by
the reflow method or laser radiation method to short-cut the
solder patterns 110a, 1100 to each other.

[0040] The solder patterns 110a, 1105, and 110c¢ of the test
pad 110 can be implemented by various methods. For
instance, if there is a chip terminal to be tested, a test pad
may be formed on a remaining portion of a base film. After
completing the electrical function test of the chip terminal
by the test pad, the patterns of the base film are connected
to one another. Further, a separate pad such as the test pad
120 of FIG. 1 may be formed on a base film for the terminals
requiring an electrical function test.

[0041] Advantageously, a COF package according to an
embodiment of the present invention comprises a plurality
of the passive elements and test pads for testing the electrical
function of internally formed chip terminals, which are
integrated into one terminal and do not lead to the outside of
the COF package, thereby easily performing an electrical
function test. Further, a COF package according to a pre-
ferred embodiment of the present invention maximizes the
advantages of mounting the passive elements with minimiz-
ing the limitation of the electrical function test by a con-
ventional COF package.

[0042] While this invention has been particularly shown
and described with reference to preferred embodiments
thereof, it will be understood by those skilled in the art that
various changes in form and details may be made therein
without departing from the spirit and scope of the invention
as defined by the appended claims.

What is claimed is:

1. A chip on film (COF) package comprising a semicon-
ductor chip mounted on a base film, the COF package
comprising:

a signal-input portion for receiving data and control
signals and for transmitting the data and the control
signals to the semiconductor chip;
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a plurality of passive elements connected to terminals of
the semiconductor chip; and

a plurality of test pads for testing one or more terminals
of the semiconductor chip that are not connected to the
signal-input portion.

2. The COF package of claim 1, wherein each of the test
pads comprises a first solder pattern connected to a terminal
of the semiconductor chip, and a second solder pattern
connected to another terminal of the semiconductor chip.

3. The COF package of claim 2, wherein the first and
second solder patterns comprise protrusion patterns formed
between the first and second solder patterns.

4. The COF package of claim 3, wherein the protrusion
patterns of the first and second solder patterns are used to
connect the first and second solder patterns.

5. The COF package of claim 2, wherein the test pads
further comprise a dedicated test pad which is separately
formed from other test pads for testing a terminal of the
semiconductor chip.

6. The COF package of claim 1, wherein the test pads
comprise:

a first test pad comprising a first solder pattern connected
to a terminal of the semiconductor chip and a second
solder pattern connected to another terminal of the
semiconductor chip; and

a second test pad separately formed from the first test pad
and connected to another terminal of the semiconductor
chip.

7. The COF package of claim 1, wherein the semicon-
ductor chip comprises a liquid crystal device (LCD) driver
chip for driving an external LCD.

8. The COF package of claim 7, wherein the test pads
comprise first and second solder patterns connected to a
supply voltage terminal and a clock enable terminal of the
semiconductor chip, respectively, wherein the first and sec-
ond solder patterns are short-circuited after testing the
electrical function of the supply voltage terminal and the
clock enable terminal of the semiconductor chip.

9. A method for manufacturing a chip on film (COF)
package comprising a semiconductor chip mounted on a
base film, the method comprising the steps of:

forming a pad for mounting passive elements and forming
at least one test pad during patterning the base film,
wherein the test pad comprises a plurality of patterns
connected to different terminals of the semiconductor
chip;

bonding the semiconductor chip to an inner lead formed
on the base film;

testing each terminal connected to the test pad;
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coating the pad for mounting the passive element and the
test pad with a solder paste after completing the testing
of the terminals connected to the test pad;

aligning and joining the passive element on a predeter-
mined pad; and

heating the test pad to short-circuit the patterns.

10. The method of claim 9, wherein the step of forming
the pad for mounting passive elements and forming at least
one test pad during patterning the base film comprises the
step of forming a first solder pattern of the test pad con-
nected to a terminal of the semiconductor chip and a second
solder pattern of the test pad connected to another terminal
of the semiconductor chip.

11. The method of claim 10, wherein the step of forming
the pad for mounting passive elements and forming at least
one test pad during patterning the base film further com-
prises the step of forming a protrusion pattern of the test pad,
wherein the protrusion pattern comprises a plurality of
protrusion portions alternately connected to the other sides
of the first and second solder patterns, respectively.

12. A chip on film (COF) package comprising a semicon-
ductor chip mounted on a base film, the COF package
comprising:

a connector comprising a plurality of terminals connected
to terminals of the semiconductor device; and

a plurality of test pads, internally formed in the COF
package, for testing terminals of the semiconductor
device that are not connected to the connector.

13. The COF package of claim 12, wherein the test pads

comprise:

a common test pad comprising a first solder pattern
connected to a terminal of the semiconductor chip and
a second solder pattern connected to another terminal
of the semiconductor chip; and

a dedicated test pad separately formed from the common
test pad and connected to another terminal of the
semiconductor chip.

14. The COF package of claim 13, wherein the first and
second solder patterns of the common test pad comprise
protrusion patterns formed between the first and second
solder patterns.

15. The COF package of claim 14, wherein the protrusion
patterns of the first and second solder patterns are used to
connect the first and second solder patterns, after testing the
terminals of the semiconductor device connected to the first
and second solder patterns.

#* #* #* #* #*
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