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(57) ABSTRACT 
There is provided an electrical characteristic test technique 
for a semiconductor device that can shorten the time 
required for a next probe test after a Wafer level burn-in test, 
prevent leak of defective product to an assembling process 
and moreover easily realiZes the analysis of cause for 
generation of a fault after delivery of products to customers. 
In this electrical characteristic test technique, a multi-chip 
package MCP mounts a couple of semiconductor chips of 
?ash memory and SRAM, a simultaneous contact check is 
executed for an input/output pad of each semiconductor chip 
and an erase/Write mode and a read mode are respectively 
executed for a memory array of each semiconductor chip 
depending on the steps S201 to S211 on the occasion of 
conducting the Wafer level burn-in of the semiconductor 
chip of ?ash memory, historical data of these test results is 
Written into the semiconductor chip of ?ash memory and the 
historical data Written in the Wafer level burn-in process is 
read in a next probe test process and the probe test is 
continuously implemented only to the semiconductor chip 
of a good product. 
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SEMICONDUCTOR WAFER, SEMICONDUCTOR 
CHIP, SEMICONDUCTOR DEVICE AND METHOD 
FOR MANUFACTURING SEMICONDUCTOR 

DEVICE 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to an electrical char 
acteristic test technique for a semiconductor device and 
particularly to the technique that can be effectively adapted 
to the method of storing historical information of the burn-in 
test under the semiconductor Wafer condition, so-called the 
Wafer level burn-in a semiconductor device such as MCP 
(Multi-Chip Package) mounting a couple of semiconductor 
chips, for example, a ?ash memory and SRAM. 

[0002] Following techniques have been proposed for the 
semiconductor device burn-in test as the technique Which 
the inventors of the present invention have investigated. For 
example, the burn-in process of MCP mounting a ?ash 
memory and SRAM is generally conducted in the manner 
that the temperature and voltage stress exceeding the rating 
are applied in the testing process in Which the semiconductor 
chips of the ?ash memory and SRAM are mounted on a 
substrate and these are electrically connected With the Wire 
bonding method and are then molded With a resin to 
assemble the package structure. With this burn-in process, 
MCP having probability of a future fault is screened and 
only the good MCP is good MCP is delivered as a product. 

[0003] As the technique for the pretest before the Wafer 
test such as the burn-in test as explained above and the 
technique to store the Wafer test result into a memory array, 
there are provided, for example, the techniques described in 
Japanese Unexamined Patent Publication Nos. HEI 8(1996) 
23016 and HEI 6(1994)-5098. The technique described in 
the Japanese Unexamined Patent Publication No. HEI 
8(1996)-23016 is proposed to store the information about 
good or defective products of the pretest into the redundant 
area of memory or to the particular area of the normal 
memory in order to reduce the next Wafer test time. The 
technique described in the Japanese Unexamined Patent 
Publication No. HEI 6-5098 proposes the Write operation of 
electrical characteristic during the Wafer test to the redun 
dant memory. 

SUMMARY OF THE INVENTION 

[0004] Here, investigation by the inventors of the present 
invention for the MCP burn-in technique explained above 
has made apparent that since the yield of the semiconductor 
chips of the ?ash memory and SRAM gives large in?uence 
on the yield of MCP after the assembling and therefore it is 
dif?cult to expect the improvement in the yield of MCP in 
the method of burn-in after the assembling of MCP as 
explained above. Namely, When this method is employed, if 
a fault is generated in any one of the semiconductor chips of 
?ash memory and SRAM, the MCP assembled using these 
elements also becomes a fault and therefore it is thought that 
the yield of assembled element is deteriorated. 

[0005] Therefore, the inventors of the present invention 
have found a method to redundantly relieve or reject semi 
conductor chips of defective products before the assembling 
by conducting the Wafer level burn-in under the semicon 
ductor Wafer condition in order to improve the yield of the 
semiconductor chips of the ?ash memory and SRAM. In this 

Jan. 16, 2003 

case, for example, like the assembled products, each probe 
connected to the testing apparatus is placed in contact With 
each terminal of the semiconductor chip, electrical conduc 
tivity is checked betWeen each probe in the contact condition 
and each terminal and thereafter the screening can be 
realiZed by executing the erase/Write mode and the read 
mode. 

[0006] HoWever, in such Wafer level burn-in, it is probable 
that a problem of time is generated and defective product is 
leaked to the assembling process because the probe test is 
executed to all chips including the chip found as a defective 
product in the burn-in test after such a Wafer level burn-in 
test is completed. Moreover, it is also though as a problem 
that analysis for the cause of fault When a fault is generated 
in the product after the assembled products are delivered to 
customers. 

[0007] In the techniques described in the Japanese Unex 
amined Patent Publication Nos. HEI 8(1996)-23016 and 
HEI 6(1994)-5098, the result of pretest before the Wafer test 
and the result of the Wafer test are stored in the memory 
array and these techniques are different from the technique 
for storing the historical data of the Wafer level burn-in 
Which is conducted in the semiconductor Wafer condition 
just like the present invention. 

[0008] It is therefore an object of the present invention to 
provide an electrical characteristic testing technique of a 
semiconductor device that can reduce the probe testing time, 
prevent leakage of defective products into an assembling 
process and moreover easily realiZe analysis of cause of 
generation of defective products after the delivery to cus 
tomers by storing the historical data of this Wafer level 
burn-in While the Wafer level burn-in process is introduced. 

[0009] The abovementioned and the other objects and 
novel features of the present invention Will become more 
apparent from the description of the present speci?cation 
and the accompanying draWings. 

[0010] Typical inventions among those disclosed in the 
present speci?cation can be brie?y summariZed as folloWs. 

[0011] (1) A semiconductor Wafer of the present invention 
mounts a plurality of semiconductor chips each of Which 
also includes a non-volatile memory array, Wherein said 
semiconductor chip comprises a ?rst memory area for 
storing input information of usual operation and a second 
memory area for storing historical information of an elec 
trical characteristic test of the ?rst memory area. Moreover, 
in this semiconductor Wafer, the electrical characteristic test 
is also adapted to the Wafer level burn-in test. In addition, the 
second memory area may be adapted to the ?ash fuse area 
and OTP area or the lock bit area of the non-volatile memory 
area. OtherWise, the second memory area can be adapted to 
a part of the ?rst memory area of the non-volatile memory 
area. 

[0012] (2) The semiconductor chip of the present inven 
tion has a non-volatile memory array including a ?rst 
memory area for storing an input information of usual 
operation and a second memory area for storing the histori 
cal information of the electrical characteristic test of the ?rst 
memory area. Moreover, in the semiconductor chip, the 
electrical characteristic test is adapted to the Wafer level 
burn-in test. 
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[0013] (3) The semiconductor device of the present inven 
tion mounts a semiconductor chip comprising a ?rst memory 
area for storing input information of usual operation and a 
second memory area for storing historical information of an 
electrical characteristic test of the ?rst memory area. More 
over, in the semiconductor device explained above, the 
electrical characteristic test can be adapted to the Wafer level 
burn-in test. 

[0014] (4) The other semiconductor device of the present 
invention mounts a ?rst semiconductor chip including a 
non-volatile memory array comprising a ?rst memory area 
for storing input information of usual operation and a second 
memory area for storing historical information of an elec 
trical characteristic test of the ?rst memory area and a 
second semiconductor chip including a non-volatile memory 
array comprising a third memory area for storing an input 
information of usual operation, thereby for storing historical 
information of an electrical characteristic test of the third 
memory area of the second semiconductor chip in the 
second memory area of the ?rst semiconductor chip. More 
over, the electrical characteristic test is adapted to the Wafer 
level burn-in test in the other semiconductor device 
explained above. 

[0015] (5) A method of manufacturing a semiconductor 
device of the present invention is adapted to a semiconduc 
tor device mounting a semiconductor chip having a non 
volatile memory array cut out from a semiconductor Wafer, 
comprising a process to conduct an electrical characteristic 
test of a ?rst memory area for storing input information of 
usual operation of the semiconductor chip before cutting out 
the semiconductor chip from the semiconductor Wafer and a 
process to store historical information of the electrical 
characteristic test to the second memory area of the semi 
conductor chip. Moreover, the electrical characteristic test in 
the method of manufacturing a semiconductor device may 
be adapted to the Wafer level burn-in test. In addition, on the 
occasion of conducting the Wafer level burn-in test, the 
historical information of the second memory area is tempo 
rarily saved to a testing apparatus before the Wafer level 
burn-in test and the historical information after the Wafer 
level burn-in test is combined With that before the burn-in 
test to store the combined information into the second 
memory area. 

[0016] (6) A method of manufacturing the other semicon 
ductor device of the present invention relates to a method of 
manufacturing a semiconductor device mounting a ?rst 
semiconductor chip having a non-volatile memory array cut 
out from a semiconductor Wafer and a second semiconductor 
chip having a volatile memory array, comprising the steps 
of: conducting an electrical characteristic test of the ?rst 
memory area for storing input information of usual opera 
tion of the ?rst semiconductor chip before cutting out the 
semiconductor chip from the semiconductor Wafer; storing 
historical information of an electric characteristic test of the 
?rst memory area of the ?rst semiconductor chip to the 
second memory area of the ?rst semiconductor chip; con 
ducting an electrical characteristic test of the third memory 
area for storing input information of usual operation of the 
second semiconductor chip before cutting out the semicon 
ductor chip from the semiconductor Wafer; and storing the 
historical information of an electrical characteristic test of 
the third memory area of the second semiconductor chip to 
the second memory area of the ?rst semiconductor chip. 
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Moreover, in the method of manufacturing the semiconduc 
tor device, the electrical characteristic test is adapted to the 
Wafer level burn-in test. In addition, on the occasion of 
conducting the Wafer level burn-in test, the historical infor 
mation of the second memory area of the ?rst semiconductor 
chip is temporarily saved to a testing apparatus before this 
burn-in test, and the historical information is combined, after 
this burn-in test, With that before the burn-in test and this 
combined historical information is stored in the second 
memory area of the ?rst semiconductor chip. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] FIG. 1 is a cross-sectional vieW shoWing a semi 
conductor device as a preferred embodiment of the present 
invention. 

[0018] FIG. 2 is a block diagram shoWing a semiconduc 
tor chip of the ?ash memory in the preferred embodiment of 
the present invention. 

[0019] FIG. 3 is a layout shoWing the semiconductor chip 
of the ?ash memory in the preferred embodiment of the 
present invention. 

[0020] FIG. 4 is a ?oWchart shoWing a method of manu 
facture up to the assembling process from the Wafer process 
of the semiconductor device in the preferred embodiment of 
the present invention. 

[0021] FIG. 5 is a plan vieW shoWing the semiconductor 
Wafer condition in the preferred embodiment of the present 
invention. 

[0022] FIG. 6 is a plan vieW shoWing the semiconductor 
chip condition in the preferred embodiment of the present 
invention. 

[0023] FIG. 7 is a block diagram shoWing a test system to 
realiZe the Wafer level burn-in test in the preferred embodi 
ment of the present invention. 

[0024] FIG. 8 is a ?oWchart shoWing the Wafer level 
burn-in test of the ?ash memory in the preferred embodi 
ment of the present invention. 

[0025] FIG. 9 is a block diagram shoWing a circuit includ 
ing the Wafer level burn-in function of the ?ash memory in 
the preferred embodiment of the present invention. 

[0026] FIG. 10 is a timing chart shoWing the Wafer level 
burn-in mode in the preferred embodiment of the present 
invention. 

[0027] FIG. 11 is an explanatory diagram shoWing a data 
format in the Wafer level burn-in mode in the preferred 
embodiment of the present invention. 

[0028] FIG. 12 is an explanatory diagram shoWing a setup 
command in the Wafer level burn-in mode in the preferred 
embodiment of the present invention. 

[0029] FIG. 13 is a structural diagram shoWing a detail of 
the memory array in the preferred embodiment of the 
present invention. 

[0030] FIG. 14 is an explanatory diagram shoWing a 
relationship among the usual memory area, redundant 
memory area, OTP area, erase operation, Write operation and 
read operation for the ?ash fuse area in the preferred 
embodiment of the present invention. 
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[0031] FIG. 15 is an explanatory diagram showing a 
relationship among the usual memory area, redundant 
memory area, OTP area, implementation of burn-in test for 
the ?ash fuse area and storing area of burn-in test result 
assumed as the historical data of the electrical characteristic 
test. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0032] The preferred embodiment of the present invention 
Will be explained in detail With reference to the accompa 
nying draWings thereof. 

[0033] First, a structure of an example of the semiconduc 
tor device of the preferred embodiment Will be explained 
With reference to FIG. 1. FIG. 1 is a cross-sectional vieW 
shoWing a semiconductor device. 

[0034] The semiconductor device of this embodiment is 
de?ned as an MCP (Multi-Chip Package) mounting a couple 
of semiconductor chips of a ?ash memory, for example, as 
electrically programmable and erasable non-volatile 
memory and SRAM (Static type Random Access Memory) 
and is composed of a substrate 1, a semiconductor chip 2 of 
?ash memory as a non-volatile memory mounted on this 
substrate 1, a semiconductor chip 3 of RAM as a non 
volatile memory mounted on the semiconductor chip 2 of 
this ?ash memory, a Wire 4 connecting the terminals of the 
semiconductor chips 2, 3 and terminals on the substrate 1, a 
solder ball 5 electrically connected to the terminals on the 
substrate 1 via the Wiring pattern and through hole to 
become an external terminal arranged on the rear surface of 
this substrate 1 and a resin 6 for molding the semiconductor 
chips 2, 3 and Wire 4. This MCP is not restricted only to such 
structure and is also not restricted to the mounting of the 
?ash memory and SRAM. 

[0035] The substrate 1 is composed, for example, of a 
resin substrate of the multi-layer structure, a ceramic sub 
strate or a tape substrate, Wherein a metal pad as an electrode 
terminal formed, for example, of gold (Au) is provided on 
the front surface, a metal land as an electrode terminal 
formed of Au or the like is provided on the rear surface and 
the metal pad on the front surface is electrically connected 
With the metal land at the rear surface via the through hole 
among respective layers and the Wiring pattern of each layer. 

[0036] The semiconductor chip 2 of ?ash memory is 
provided With the metal pad formed of Au or the like at the 
front surface and also forms therein the predetermined 
integrated circuit such as a non-volatile EEPROM (Electri 
cally Erasable and Programmable Read Only Memory) and 
each terminal of the integrated circuit Within this chip is 
electrically connected up to the metal pad on the front 
surface of chip. The semiconductor chip 2 of this ?ash 
memory is mounted on the front surface of substrate 1 at the 
rear surface side thereof and the metal pad on the semicon 
ductor chip 2 is electrically connected to the metal pad on 
the front surface of the substrate 1 With the Wire 4. 

[0037] The semiconductor chip 3 of SRAM is provided, at 
the surface thereof, With a metal pad formed of Au and forms 
therein the predetermined integrated circuit of volatile 
SRAM. Each terminal of the internal integrated circuit is 
electrically connected up to the metal pad at the surface. The 
rear surface side of the semiconductor chip 3 of this SRAM 
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is mounted on the surface of the semiconductor chip 2 of 
?ash memory and the metal pad on the surface of semicon 
ductor chip 3 is electrically connected to the metal pad on 
the surface of substrate 1 With the Wire 4. 

[0038] The Wire 4 is formed, for example, of a metal Wire 
of Au and this Wire 4 electrically connects the metal pad at 
the surface of the semiconductor chips 2, 3 and the metal pad 
at the surface of the substrate 1. 

[0039] The solder ball 5 is formed as a ball, for example, 
of lead (Pb)/Sn (Tin) or a metal material not including lead. 
This solder ball 5 is joined With the metal land on the rear 
surface of the substrate 1 and is arranged, for example, in the 
form of an array on the rear surface of the substrate 1. 

[0040] The resin 6 is composed, for example, of an 
epoxy-based resin material having insulation property and 
this resin 6 seals the surface of substrate 1 covering the 
semiconductor chips 2, 3 and Wire 4. 

[0041] The MCP structured as explained above electri 
cally connects up to the solder ball 5 joined With the metal 
land of this substrate 1 from each terminal of the semicon 
ductor chip 2 of ?ash memory and the integrated circuit of 
the semiconductor chip 3 of SRAM via the metal pad and 
Wire 4 on the surfaces of the semiconductor chips 2, 3, metal 
pad on the surface of substrate 1, through hole of each layer, 
Wiring pattern of each layer and metal land on the rear 
surface of the substrate 1. 

[0042] Next, With reference to FIG. 13 and FIG. 14, an 
example of structure of a semiconductor chip of the ?ash 
memory Will be explained based on the FIG. 2. FIG. 2 is a 
block diagram shoWing the semiconductor chip of the ?ash 
memory, While FIG. 13 is structural diagram shoWing the 
detail of the memory array and FIG. 14 is an explanatory 
diagram shoWing relationship among the erase operation, 
Write operation and read operation to the memory cell area. 

[0043] The semiconductor chip 2 of ?ash memory is 
composed of a memory array MA in Which a plurality of 
memory cells are arranged like a lattice, X-system X-address 
buffer XAB and X-decoder XD for selecting the desired 
memory cells Within this memory array MA, Y-axis Y-ad 
dress buffer YAB and Y-decoder YD, a Y-sWitch/sense 
ampli?er YS/SA for inputting and outputting data for the 
selected memory cells, a multiplexer MP, an input/output 
buffer IOB, a command user interface CUT for generating 
the sequence of erase/Write, read mode, a Write state 
machine WSM and a data handler DH or the like. As shoWn 
in the ?gure, the memory array MA includes an ordinary 
memory cell area NMR, a ?ash fuse area FFA, an OTP area 
OTPA, a lock bit area LBA, an X-redundant memory cell 
area XRA and a Y-redundant memory cell area YRA. The 

areas FFA, OTPA, LBA, XRA and YRA can be selected With 
the commands formed through combination of the prede 
termined signals to be inputted to a command user interface 
CUT. This CUT sets selectively only one signal among the 
selection signals S1 to S5 to the enable state to uniquely 
select the areas FFA, OTPA, LBA, XRA and YRA. 

[0044] In this semiconductor chip 2 of the ?ash memory, 
the address signals A7 to A20 are inputted to the X-address 
buffer XAB as the external address signal and the address 
signals A0 to A6 to the Y-address buffer YAB, respectively. 
Moreover, as the control signals, a chip enable signal/CE, an 
output enable signal/OE, a Write enable signal/WE and a 
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Write protect signal/WP, a reset/poWer-doWn signal/RP are 
respectively inputted to the command user interface CUI and 
a ready/busy signal RDY//BUSY is outputted from the Write 
state machine WSM. Moreover, the input/output data I/ O0 to 
I/O15 are inputted and outputted via the input/output buffer 
IOB. In addition, the poWer supply voltage VCC and refer 
ence voltage VSS are also supplied from the external cir 
cuits. 

[0045] As the basic operations of the semiconductor chip 
2 of the ?ash memory, the X-direction address Within the 
memory cell area NMR of the memory array MA is desig 
nated With the X-address buffer XAB and X-decoder XD 
based on the externally inputted address signals A7 to A20, 
While the Y-direction address is designated With the Y-ad 
dress buffer YAB and Y-decoder YD based on the address 
signals A0 to A6, in order to select the memory cells 
allocated at the intersecting points of the Word line and bit 
line based on the designated addresses. With the erase/Write 
operations for these selected memory cells, the input/output 
data 1/00 to I/O15 are inputted to the memory cells as the 
erase/Write data via the input/output buffer IOB. Moreover, 
in the read operation, the read data from the memory cell is 
outputted to the input/output data 1/00 to I/O15 through the 
input/output buffer IOB after it is sensed and ampli?ed With 
the Y-sWitch/sense ampli?er YS/SA. 
[0046] In this case, the erase/Write, read and moreover test 
mode are determined With the command user interface CUI 
based on the chip enable signal/CE, output enable signal/ 
OE, Write enable signal/WE, Write protect signal/WP and 
reset/poWer-doWn signal/RP, the sequence of each mode is 
generated With the Write state machine WSM based on this 
determined mode and execution of erase/Write mode, read 
mode and test mode is controlled based on this sequence. 

[0047] Moreover, although explained later in detail, in the 
semiconductor chip 2 of ?ash memory, the pad of the 
input/output data I/ O2 of the usual operation mode is used-in 
common With the input/output serial data TIO, the pad of the 
Write enable signal/WE With the burn-in reference clock 
signal TCK and the pad of the output enable signal/OE With 
the mode set signal TMS in the Wafer level burn-in mode. 
Therefore, only the pad of the burn-in enable signal TBE is 
provided exclusively. In addition, the poWer supply voltage 
VCC, reference voltage VSS are also used in common With 
the pad of the usual operation mode. 
[0048] FIG. 13 shoWs a further detail structure of the 
memory array MA of FIG. 2. The memory array MA is 
divided into four banks BANKl to BANK4. These banks 
BANKl to BANK4 are structured to enable the read opera 
tion of the other bank, for example, of the bank BANK2 in 
parallel With the Write (programming) operation of one 
bank, for example, the bank BANKl. 
[0049] The bank BANKl includes the ?ash fuse area 
FEA, OTP area OTPA, usual memory cell area NMRl and 
Y-sWitch/sense ampli?er YS/SAl. The bank BANK2 
includes the usual memory cell area NMR2, Y-sWitch/sense 
ampli?er YS/SA2 and x-redundant memory cell area XRAl. 
The bank BANKS includes the usual memory cell area 
NMR3, Y-sWitch/sense ampli?er YS/SA3 and X-redundant 
memory cell area XRA2. The bank BANK4 includes the 
usual memory cell area NMR4 and Y-sWitch/sense ampli?er 
YS/SA4. 
[0050] The X-redundant memory cell area XRAl may be 
used, for example, as the X-direction memory cells of the 
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banks BANKl and BANK2. Similarly, the X-redundant 
memory cell region XRA2 may be used, for example, as the 
X-direction spare memory cells of the banks BANKS and 
BANK4. Here, the X-direction is assumed as the Word line 
direction and the X-redundant memory cell areas XRAl, 
XRA2 are formed for repair in unit of the Word line. 

[0051] As can be understood from FIG. 13, the Y-redun 
dant memory cell area YRA and lock bit area LBA are 
provided respectively, in the Y direction of each bank, With 
division into tWo areas of the Y-redundant memory cell 
area/lock bit area YRAl/LBAl and the Y-redundant 
memory cell area/lock bit area YRA2/LBA2. The Y-redun 
dant memory cell areas YRAl and YRA2 are structured for 
repair in unit of the data line. 

[0052] As explained With reference to FIG. 2, the ?ash 
fuse area FFA and OTP area OTPA may be selected respec 
tively With the selection signal S1 (FLASH fuse Select) and 
S2 (OPT Select) from the command user interface CUI. The 
X-redundant memory cell area XRAl and X-redundant 
memory cell area XRA2 are respectively selected With the 
selection signals S4-1 (Spare X-l Select) and S4-2 (Spare 
X-2 Select) from the command user interface CUI. The 
Y-redundant memory cell areas YRAl and YRA2 are 
respectively selected With the selection signals S5-1 (Spare 
Yupper Select) and S5-2 (Spare YloWer Select) from the 
command user interface CUI and the lock bit areas LBAl 
and LBA2 are respectively selected With the selection sig 
nals S3-1 (Lock bit Select) and S3-2 (Lock bit Select) from 
the command user interface CUI. Namely, for the areas FFA, 
OPTA, XRAl, XRA2, YRAl, YRA2, LBAl and LBA2, the 
erase of memory cells, Write and read processes are enabled 
Within these areas With the selection signals from the com 
mand user interface CUI. 

[0053] FIG. 14 shoWs a relationship among the erase 
operation, Write operation and read operation for the usual 
memory area (NMR), redundant memory area (XRA, YRA), 
OTP area (OTPA) and ?ash fuse area 

[0054] In the usual memory area (NMR), the erase opera 
tion, Write operation and read operation are all enabled. 

[0055] The redundant area (XRA, YRA) are considered as 
the usual memory cell after implementation of repair of the 
defective memory cell and the erase operation, Write opera 
tion and read operation are all enabled in this area. HoWever, 
before the repair of the defective memory cell, the erase, 
Write and read operations are enabled in the redundant area 
(XRA, YRA) under the condition that the predetermined 
command such as the test command is inputted to the 
command user interface CUI. 

[0056] In the OTP area (OTPA), the erase operation under 
the usual condition is disabled but such erase operation is 
enabled under the condition that the predetermined com 
mand such as the test command is inputted to the command 
user interface CUI. In the OTP area (OTPA), the Write 
operation is enabled only once under the condition that the 
special command is inputted to the command user interface 
CUI. Moreover, When the memory cells in the OTP area 
(OPTA) are erased, the Write operation is enabled under the 
condition that the special command is inputted to the com 
mand user interface CUI. In addition, the read operation 
from the OTP area (OTPA) is enabled under the condition 
that the special command is inputted to the command user 
interface CUI. 
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[0057] On the other hand, the erase, Write and read opera 
tions for the memory cells in the ?ash fuse area (FFA) are 
disabled in the usual condition. HoWever, these operations 
for the memory cells in the ?ash fuse area (FFA) are enabled 
only under the condition that the predetermined command 
such as the test command is inputted to the command user 
interface CUI. 

[0058] As explained above, the redundant area (XRA, 
YRA) OTP area (OTPA) and ?ash fuse area (FFA) may be 
used as explained later as the historical data storing area of 
burn-in process by providing thereto a certain kind of 
limitation for access. 

[0059] Next, referring to FIG. 15, a layout of an example 
of the semiconductor chip of ?ash memory Will be explained 
based on FIG. 3. FIG. 3 is a layout diagram shoWing the 
semiconductor chip of ?ash memory. FIG. 15 is an explana 
tory diagram shoWing a relationship betWeen implementa 
tion of the burn-in test to the memory cell area and storing 
area of the burn-in test result. 

[0060] In FIG. 3, the memory array MA of semiconductor 
chip 2 of ?ash memory is divided into tWo sections of right 
and left sections and in the right and left sections, respective 
sections are further divided sandWiching the Y-sWitch/sense 
ampli?er YS/SA. BetWeen the memory arrays MA divided 
into the right and left sides, a boost circuit BC is arranged 
and a predecoder PD is allocated at the upper side thereof. 
Moreover, at the upper side of the divided memory arrays 
MA, an X-decoder XD is allocated and at the upper side of 
the Y-sWitch/sense ampli?er YS/YA, a Y-decoder YD is 
allocated. Moreover, at the upper side of the X-decoder XD 
and Y-decoder YD, the circuits such as X-address buffer 
XAB, Y-address buffer YAB, logic circuit LC, pump circuit 
PC, distributor DT, read-only memory ROM and static 
random access memory SRAM or the like are allocated. In 
the logic circuit LC, the circuits such as command user 
interface CUI, Write state machine WSM and data handler 
DH or the like are included. Moreover, in the left side of the 
memory array MA, a fuse controller PC is allocated. 

[0061] In addition, moreover, the pads for the control 
signals such as externally inputted address signals A0 to 
A20, chip enable signal/CE, output enable signal/OE, Write 
enable signal/WE, Write protect signal/WP, reset/poWer 
doWn signal/RP and ready/busy signal RDY//BUSY, input/ 
output data I/O0 to I/O15, poWer supply voltage VCC and 
reference voltage VSS are allocated in the right and left 
peripheral areas of the semiconductor chip 2 of the ?ash 
memory. 

[0062] Particularly, in this embodiment, as shoWn in FIG. 
2, the OTP (One Time Programmable) area OTPA, ?ash fuse 
area FFA and lock bit area LBA are provided, in addition to 
the memory cell area NMR for Writing an input information 
of usual operation, Within the memory array MA and the 
historical data of the electrical characteristic test can be 
Written into these areas. The OPT area OPTA alloWs the 
programming only once and is provided as the area for 
mainly Writing the intrinsic information such as the manu 
facturing information of makers. The ?ash fuse area FFA is 
provided as the area for Writing the redundant address/ 
enable information for redundant repair by changing over 
the defective bits of usual area for storing an input infor 
mation of the usual operation into the redundant repair bit. 
The lock bit area LEA is used to Write the setting informa 
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tion to prohibit the erase/Write operations in unit block. 
Among these areas, the OTP area OTPA and lock bit area 
LBA are provided to conduct the burn-in test like the usual 
area during the burn-in operation, While the ?ash fuse area 
FFA is provided as the area Where the burn-in test is not 
carried out. 

[0063] FIG. 15 shoWs a relationship betWeen implemen 
tation of the burn-in test for the usual memory area (NMR), 
redundant memory area (XRA, YRA), OTP area (OTPA) 
and ?ash fuse area (FFA) and the storing area of the burn-in 
test as the historical data of the electrical characteristic test. 

[0064] In the usual memory area (NMR), OTP area 
(OTPA) the burn-in test is executed. In the redundant 
memory area (XRA, YRA), the burn-in test is conducted 
only for the memory cells used for repair after the defective 
memory cells are repaired, but before the defective memory 
cells are repaired, the burn-in test is conducted for all 
memory cells. The burn-in test is not conducted to the ?ash 
fuse area (FFA) but the burn-in test can also be implemented 
under the condition that the predetermined command such as 
the test command is inputted to the command user interface 
CUI. 

[0065] The burn-in test result can be stored for all areas of 
the usual memory area (NMR), redundant memory area 

(XRA, YRA), OTP area (OTPA) and ?ash fuse area HoWever, as is explained in regard to FIG. 15, it is desired 

that the historical data stored in respective areas such as the 
usual memory area (NMR), redundant memory area (XRA, 
YRA) and OTP area (OTPA) are saved to the external 
apparatus such as a tester before the next burn-in test and 
other testing. When the burn-in test is not implemented for 
the ?ash fuse area (FFA), it is not required to save the 
historical data to be stored in the area. 

[0066] Next, referring to FIG. 5 and FIG. 6, an example 
of the method of manufacturing MCP up to the assembling 
process from the Wafer process, in Which the semiconductor 
chip of ?ash memory and semiconductor chip of SRAM are 
mounted, Will be explained based on FIG. 4. FIG. 4 is a 
?oWchart shoWing the method of manufacturing MCP up to 
the assembling process from the Wafer process. FIG. 5 is a 
plan vieW shoWing the semiconductor Wafer condition and 
FIG. 6 is a plan vieW shoWing the semiconductor chip 
condition. 

[0067] First, in regard to the semiconductor chip 2 of ?ash 
memory, the Wafer processes such as oxidation/diffusion/ 
implantation of impurities, formation of Wiring patterns, 
formation of insulation layers and formation of Wiring layers 
are repeatedly conducted to form the predetermined inte 
grated circuit in the pre-process of the semiconductor Wafer 
(step S101), thereafter the Wafer level burn-in is conducted 
in this semiconductor Wafer condition (step S102), the 
semiconductor chip 2 Which Will generate a fault in future is 
identi?ed and the repair is executed, as explained later, in the 
repair process for such semiconductor chip 2. The Wafer 
level burn-in test result is Written into the semiconductor 
chip 2 of ?ash memory. Details of this Wafer level burn-in 
test Will be explained later. 

[0068] Thereafter, the Wafer level burn-in test result is 
read to conduct the probe test (1) for the semiconductor chip 
of good product (step S103). This probe test (1) includes a 
function test to check Whether the predetermined functions 














