
(19) United States 
US 20050211786A1 

(12) Patent Application Publication (10) Pub. No.: US 2005/0211786 A1 
Iida et al. (43) Pub. Date: Sep. 29, 2005 

(54) NONVOLATILE MEMORY (30) Foreign Application Priority Data 

(75) Inventors: Tetsuya Iida, Kokubunji (JP); Motoki Feb. 7, 2003 (JP) .................................... .. 2003-030309 
Kanamori, TachikaWa (JP); Atsushi 
Shikata, Higashimurayama Publication Classi?cation 
Takayuki Tamura, Higashiyamato (JP); 7 
Kunihiro Katayama, chigasaki (JP) (51) Int. Cl. ........................... .. G06K 19/06; G11C 5/02 

(52) US. Cl. ............................................ .. 235/492; 365/51 

Correspondence Address: 
MILES & STOCKBRIDGE PC (57) ABSTRACT 
1751 PINNACLE DRIVE 
SUITE 500 . . . . There is provided a technology to realize high speed data 
MCLEAN’ VA 22102-3833 (Us) transfer While compatibility of a card type storage device 

. _ comprising a nonvolatile memory is ensured. Namely, in the 
(73) Asslgnee' Renesas Technology corp' card type storage device comprising the nonvolatile 

_ memory, a plurality of data terminals are provided and an 
(21) Appl' NO" 11/131,292 interface unit is provided With a circuit for determining 
(22) Filed. May 18 2005 levels of data terminals. Some or all of the plurality of data 

’ terminals are connected With pull-up resistors for pulling up 
Related US Application Data to a poWer source voltage. When the determination circuit 

determines that the data terminals connected With the pull 
(63) Continuation-impart of application No, 10/716,504, up resistors are in an open condition, the determination 

?led on Nov, 20, 2003, circuit switches a bus Width (number of bits) of data. 

Vcc 

1/39 H3; 2 H2 1122 
DAT2 ‘I I _________________ ______________________________________________ __________________ “MW Wm 22? i a We) MPU 

5 R4 TIMING gLh/PSTE 223 ‘ 
132“ CMD i ‘GENERATION i 
133 MDSLT : 

A I CC E 140 i as; gm gm MMC1EN FFER i 
134* : CONTROL: DAT5 . LEVEL I 

\‘E Q E SEICEEIZIZII'JON DATA E UNIT ; 
,N I TRANSF R i 

135 “IE 141 5 MMC4EN CIRCUIT 1 
DAT6 i Vcc a 

136*E 142 E R0; gm MMCBEN |DAT7I§ ; 

1374 DATO 14/3 138 \\ _______________________________ "231 _______ "915:? ................. ' 
DAT1 ___________ u S 



Patent Application Publication Sep. 29, 2005 Sheet 1 0f 6 US 2005/0211786 A1 

o2 \\ 

:25 :5 (5 

E052 

mmnmnm www> (@2 

\ 

5 50 (we 

:23 

E052 

US 6528 E 00> ( 

I2: E052 $58 5% v2 

\ a; )(3 

3 

2,6 j/(m? 

3% 

8 (5 

\ 5 N2 

\ E3858 
3 A 

\ 

o: oo\F 

F GE 



Patent Application Publication Sep. 29, 2005 Sheet 2 0f 6 US 2005/0211786 A1 

m 1 ........................................................................................ Ea 
M / W \F 23 ) 

m M Ea 

m E822 E E m N: mm; 

m 8> m \ 

n m 25 

m 50% 5355 m E 50 ) 

" m?w?mm £42m “ \ m .523 20:. WE 10528 5622 mm: w 83 00> ) 
m EH18 E mm mm m Q: m 9. 00> \ 6m> 1/ m :22 zocémzmw W Ea 

§\ ?x“ \ Q25: E W 95 7 ¢\>>|m]|+ NNN 8>M _.|| 853 
i ,m ............................. -w ............ \ .................. ..................... -- Ea \ 

\ 

_ \ 

N2 2 2 m2 8> 

(m2 (m2 





Patent Application Publication Sep. 29, 2005 Sheet 4 0f 6 US 2005/0211786 A1 

CMD @ CMD_PULSE (D F] ‘2'3 
t21 | 

DAT<3:0) LX Valid X Valid X -------- - 

' / 

DAT(7:4) X 4h Y 
\ 

MDSLT @ /@ 
MMC1EN Low 

MMC4EN \ 

MMC8EN Low ‘22 

CMD _@ CMD_PULSE (D n “f3 
t31 | 

DAT<310> [X Valid X Valid X -------- -~ 

DAT<7:4) X 8h 7 Valid Valid -------- - 

\ 
MDSLT @ // 
MMC1EN Low @ 

MMC4EN Low \‘ MMC8EN 

132 



Patent Application Publication Sep. 29, 2005 Sheet 5 0f 6 US 2005/0211786 A1 

m2 ...................................................................................... -. T 

f v30 .. E.<o 

4 7 M mt: 

_ n 85 

n O _ \ )(SP 

m w :3 . m Ea 

EEG Em Mom w: Nww> )iw? 

" 8> u 

m 52 u 85 

m. 56% 56% W E 50 )(3 

m 55 Emwz/‘E M23 565% m \ 

3858 E5 Q5 w B3 8> )(5 

M 5&5 wig E mm mm M o: 

m 9 00> m \ a; 11.3 
m WEB zocémzwo 1 m E5 

W M85 H32 025:. E M £6 7L2 

m \ 92o \ m 

n W 25 \ 
|||| u 1 | u | | I u 1 u n | ||_ \ 

\ 

2 m2 



Patent Application Publication Sep. 29, 2005 Sheet 6 0f 6 US 2005/0211786 A1 

FIG. 8 

CMD_PULSE m 

DATO 1": \ 

DAT1 _\ i '= /— 
5 a -------- ~ 

DAT2 '\ | : l' ' 

DAT3 _\ 5 E /—- J 
High 5 i \ 
—_||_q|_— 

DATS High lnvalld 
I I DAT6 High .2‘ 5 

DAT7 ——""__\ 



US 2005/0211786 A1 

NONVOLATILE MEMORY 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a technology Which 
may be effectively applied to a nonvolatile storage device 
and more particularly to a technology Which may be applied 
effectively to a card type storage device comprising a 
nonvolatile semiconductor memory, for example, a ?ash 
memory. 

[0002] In recent years, a card type storage device Which is 
called a memory card comprising a nonvolatile memory 
such as a ?ash memory, Which can store storage data even 
When supply of poWer source voltage is stopped, has been 
used Widely as a data memory medium of a mobile elec 
tronic device such as a digital camera. 

[0003] In regard to the conventional memory card, data 
has generally been inputted and outputted serially betWeen 
a card Which is represented by a multimedia card (Multi 
MediaCard (registered trade mark) and a card reader. The 
reasons considered are that it is difficult, from the vieWpoint 
of manufacture, to provide a sufficient number of external 
terminals because a memory card is small in siZe (as small 
as stamp) and it becomes dif?cult to realiZe electrical 
connection betWeen a card and a card reader because inter 
val of terminals becomes narroW When many terminals are 
provided. 

SUMMARY OF THE INVENTION 

[0004] HoWever, With development of manufacturing 
technology in recent years, the number of terminals to be 
provided to a memory card has been increasing. The inven 
tors of the present invention have discussed the Way of 
realiZing high speed data transfer by increasing the number 
of data terminals to be provided to a memory card in vieW 
of inputting and outputting in parallel the data. 

[0005] As a result, it has become apparent that the number 
of terminals may be increased but here rises a problem that 
data read/Write is impossible When a card is inserted to the 
existing card reader even if a memory card having a large 
number of terminals is used Without considering compat 
ibility. 
[0006] An object of the present invention is to provide a 
technology to realiZe high speed data transfer While com 
patibility in a card type storage device comprising a non 
volatile memory is ensured. 

[0007] The aforementioned and other objects and novel 
features of the present invention Will become apparent from 
the description of the present speci?cation and the accom 
panying draWings. 
[0008] Typical inventions disclosed in this speci?cation 
Will be described as folloWs. 

[0009] Namely, a card type storage device comprising a 
nonvolatile memory has a structure that a plurality of data 
terminals (for example, eight terminals) are provided and a 
circuit for determining a signal level at the data terminal is 
also provided to an interface unit, a pull-up resistor is also 
provided for pulling up all or some (for example, four 
terminals) of a plurality of data terminals to the poWer 
source voltage, and When the determination circuit deter 
mines that the data terminals connected With the pull-up 
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resistor is in the open condition, the data transfer rate or bus 
Width (number of parallel bits) of data transfer is sWitched. 

[0010] According to the means described above, since a 
conventional card reader cannot input a signal to the data 
terminals additionally provided to a card type storage device 
comprising a plurality of data terminals, the data terminal to 
Which the signal is not inputted because a pull-up resistor is 
connected remain pulled up to the poWer source voltage. 
Therefore, the determination circuit can determine the open 
condition by detecting the level of data terminals. Accord 
ingly, compatibility With the conventional storage device 
can be ensured by determining the data transfer rate or data 
transfer Width based on the result of determination. 

[0011] Moreover, When a card reader may be used for a 
storage device comprising a plurality of data terminals, an 
amount of data to be transferred Within the unit time may be 
increased in order to attain high speed data transfer by 
increasing data transfer rate or expanding bus Width in data 
transfer. Here, it is desirable that the level of data terminal 
is determined With the determination circuit in such a timing 
that a command is inputted from an external circuit. 
Thereby, an increase of poWer consumption may be avoided 
by shortening the period during Which the level of data 
terminal connected With a pull-up resistor is varied. 

[0012] Here, it is more desirable that any one terminal 
among the external data terminals is used as the terminal in 
common to Which a control signal is inputted. Accordingly, 
the number of external terminals provided to a card type 
storage device can be reduced to enable input and output of 
data of the desired number of bits. It is still more desirable 
that the pull-up resistor is formed on a semiconductor chip 
Where a controller is formed. Thereby, the number of com 
ponents to be mounted can be reduced and mounting density 
of the card type storage device can also be raised. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] FIG. 1 is a block diagram illustrating an example 
of structure of a memory card comprising a nonvolatile 
memory to Which the present invention is applied. 

[0014] FIG. 2 is a block diagram illustrating a ?rst 
embodiment of a host interface unit of the memory card of 
FIG. 1. 

[0015] FIG. 3 is a timing chart for describing operations 
of the host interface unit of the memory card of the ?rst 
embodiment in the case Where a device comprising an 
inserted card corresponds to a conventional MMC. 

[0016] FIG. 4 is a timing chart for describing operations 
of the host interface unit of the memory card of the ?rst 
embodiment in the case Where the device comprising the 
inserted card corresponds to a high speed serial MMC. 

[0017] FIG. 5 is a timing chart for describing operations 
of the host interface unit of the memory card of the ?rst 
embodiment in the case Where the device comprising the 
inserted card corresponds to a high speed 4-bit MMC. 

[0018] FIG. 6 is a timing chart for describing operations 
of the host interface unit of the memory card of the ?rst 
embodiment in the case Where the device comprising the 
inserted card corresponds to a high speed 8-bit MMC. 

[0019] FIG. 7 is a block diagram illustrating a second 
embodiment of the host interface unit of the memory card to 
Which the present invention is applied. 
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[0020] FIG. 8 is a timing chart for describing operations 
of the host interface unit of the memory card of the second 
embodiment in the case Where the device comprising the 
inserted card corresponds to the high speed 4-bit MMC. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0021] The preferred embodiments of the present inven 
tion Will be described With reference to the accompanying 
draWings. 

[0022] FIG. 1 illustrates a ?rst embodiment of a memory 
card comprising a nonvolatile memory to Which the present 
invention is applied. 

[0023] Although not particularly restricted, a memory card 
100 in this embodiment is composed of a ?ash memory 110 
Which can simultaneously delete the data in the predeter 
mined unit and a controller 120 for Writing and reading data 
to and from the ?ash memory 110 based on the commands 
supplied from an external circuit. The ?ash memory 110 and 
controller 120 are respectively formed as semiconductor 
integrated circuits on different semiconductor chips. A 
memory card is formed by mounting these tWo semicon 
ductor chips on a substrate not illustrated and then molding 
the entire part With a resin material or accommodating the 
entire part With a ceramic package or the like. 

[0024] Moreover, the card is provided, on one side thereof, 
With an external terminal group 130 Which is electrically 
connected to a circuit on the side of external device, When 
the card is inserted to a card slot of the external device, to 
supply the poWer source to the memory card 100 from the 
external device and to input or output the signals. These 
external terminals are connected to a pad as the external 
terminal of the controller 120 through the printed Wirings 
formed on the substrate or bonding Wires. The ?ash memory 
110 and controller 120 may be connected With the printed 
Wiring or With the bonding Wires after any one of the 
controller 120 and ?ash memory 110 is mounted on the 
other. 

[0025] The controller 120 is con?gured With a micropro 
cessor (MPU) 121 for controlling the entire operations of 
card such as data transfer, a host interface unit 122 for 
exchanging signals With external devices, a memory inter 
face unit 123 for exchanging signals With a ?ash memory 
110, a buffer memory 124 consisting of a RAM (random 
access memory) for temporarily storing commands and 
Write data inputted from external and read data read from the 
?ash memory 110, and a buffer control unit 125 for con 
trolling the data read and Write operations for the buffer 
memory 124. It is also possible for the buffer control unit 
125 to provide an error correction code generation and error 
correction circuit having the function to generate error 
correction code for the Write data to the ?ash memory 110 
and to check and correct the read data based on the error 
correction code. 

[0026] The ?ash memory 110 is con?gured With a memory 
array Where nonvolatile memory cells, each of Which con 
sists of an insulated gate type ?eld effect transistor having a 
?oating gate, are allocated in the shape of matrix, a Word 
decoder for setting the corresponding Word lines in the 
memory array to the selection level by decoding the address 
signal inputted from external, a data latch connected to the 
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bit lines in the memory array to hold the read data and Write 
data, and a voltage step-up circuit for generating a high 
voltage required for Write and erase operation. This ?ash 
memory 110 may be designed to comprise a so-called ?ash 
controller Which can control the data Write and read opera 
tions depending on an instruction (command) from the MPU 
121 or may be designed not to comprise the ?ash controller 
to give the function of the ?ash controller to the buffer 
control unit 125 or MPU 121. 

[0027] Moreover, the ?ash memory 110 is also con?gured 
to operate in accordance With the commands and control 
signals. As the commands effectively used for the ?ash 
memory, there are provided a Write command and a erase 
command or the like in addition to the read command. In 
addition, as the control signals inputted to the ?ash memory 
110, there are provided a chip selection signal CE, a Write 
control signal WE for indicating the read or Write operation, 
an output control signal OE for giving an output timing, a 
system clock SC and a command enable signal CDE for 
indicating the command input or address input. These com 
mands and control signals are supplied from the MPU 121 
or the like. 

[0028] FIG. 1 illustrates external terminals provided to the 
conventional card memory Which is called the multimedia 
card. Details of the external terminals provided to the 
memory card of this embodiment are illustrated in FIG. 2. 
This external terminal Will be described later. 

[0029] As illustrated in FIG. 1, the external terminals 
provided to the conventional card memory called the mul 
timediacard (hereinafter referred to as MMC) include seven 
terminals, namely a terminal 131 indicating that the card is 
in the selected condition or enable condition, a command 
terminal 132 to Which the command given to the card from 
the external device is inputted, tWo ground terminals 133, 
136 for receiving the ground potentials Vss1, Vss2, a poWer 
supply terminal 134 for receiving the poWer source voltage 
Vcc, a clock terminal 135 for receiving the clock signal CK 
to give the timing, and a data terminal 137 for inputting the 
Write data given to the card from the external device and 
outputting the read data read from the card to the host CPU. 
As described above, When only one data terminal is pro 
vided, the data is inputted and outputted serially. 

[0030] MeanWhile, the memory card of this embodiment 
is provided, as illustrated in FIG. 2, With six external 
terminals 138 to 143 for data input and output, in addition 
to the external terminals 131 to 137 provided to the con 
ventional multimedia card. In addition, the terminal 131 for 
indicating that the card is in the selected condition or in the 
enable condition is also used as the input/output terminal. 
Accordingly, the memory card of this embodiment is pro 
vided, for data input and output, With eight external termi 
nals in total of 131, 137 and 138 to 143. Therefore, the 
memory card of this embodiment is capable of inputting and 
outputting in parallel the data of 8-bit in maximum. 

[0031] FIG. 2 illustrates the elements and circuit blocks 
related to the present invention among the circuits provided 
in the host interface unit 122. 

[0032] As illustrated in FIG. 2, the data input/output 
terminals 131, 137 to 143 of the memory card of this 
embodiment are connected With the poWer source voltage 
Vcc via the pull-up resistors R0 to R7 and is also provided 
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With a level detection circuit 221 for detecting the level of 
external terminals, a timing generation circuit 222 for giving 
the detection timing and a data transfer circuit 223 for data 
transfer through the sWitching of the data bus Width depend 
ing on the control signal from the level detection circuit 221. 
The level detection circuit 221 may be formed of a logic gate 
circuit such as an inverter having an adequate logic thresh 
old value or of a comparator for comparing the reference 
voltage With an input voltage. 

[0033] To the level detection circuit 221, the potentials of 
four terminals 140 to 143 among the external terminals 131, 
137 to 143 connected With the pull-up resistors R0 to R7 are 
inputted and the level detection circuit 221 detects Whether 
the potentials of the terminals 140 to 143 are in the high level 
or loW level in the timing of the signal supplied from the 
timing generation circuit 222 and then generates the control 
signal depending on the detected level to supply this control 
signal to the data transfer circuit 223. 

[0034] The timing generation circuit 222 is formed of a 
one-shot pulse generation circuit. This timing generation 
circuit 222 generates a control pulse CMD_PULSE When a 
command is inputted to the terminal 132 from an external 
device and then supplies this control pulse to the level 
detection circuit 221. The signals inputted to the other 
external terminals 131, 137 to 139 are supplied in direct to 
the data transfer circuit 223. The command CMD inputted to 
the external terminal 132 is also supplied to the MPU 121. 

[0035] Here, the commands inputted to the card from an 
external device include, for example, a read command for 
instructing the read operation of the data from the card, a 
Write command for instructing the Write operation of data to 
the card and a reset command for instructing to set the 
internal condition of card to the initial condition. In this 
embodiment, the timing generation circuit 222 is con?gured 
to generate the control pulse CMD_PULSE even When any 
command is inputted, but it is also possible to con?gure the 
timing generation circuit 222 to generate the control pulse 
CMD_PULSE only When the predetermined command such 
as the read command or Write comment is inputted. The 
pull-up resistors R0 to R7 may also be provided as the 
external elements but these are provided Within the control 
ler chip 120 in this embodiment. Thereby, packing density of 
the card can be enhanced. 

[0036] Upon reception of the one-shot pulse CMD 
_PULSE, the level detection circuit 221 outputs, to the data 
transfer circuit 223, the control signal to instruct to process 
the Write data or read data in unit one bit (serial data transfer) 
or four bits (4-bit parallel data transfer) or 4-bit and 8-bit 
(4-bit parallel data or 8-bit parallel data transfer) depending 
on the potential condition of the external terminals 140 to 
143. In the case of 4-bit data, the data is inputted and 
outputted via the external terminals 131, 137 to 139. In the 
case of 8-bit data, the data is inputted and outputted via the 
external terminals 131, 137 to 139. 

[0037] The control signals supplied to the data transfer 
circuit 223 from the level detection circuit 221 include, 
although not particularly restricted, the mode selection sig 
nal MDSL and enable signals MMC1EN, MMC4EN, 
MMCSEN for instructing the bus Width in this embodiment. 

[0038] The data transfer circuit 223 is formed of a data 
latch circuit and a serial/parallel conversion circuit or the 
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like and operates in response to the control signal from the 
level detection circuit 221. As an alternative circuit of the 
data latch circuit and serial/parallel conversion circuit, a 
circuit such as data selector may be provided. To the data 
transfer circuit 223, the signal W/R indicating the data 
transfer direction, namely fetch of the Write data from the 
external terminal or output of read data read from the ?ash 
memory 110 is supplied depending on the command input 
ted from the MPU 121. 

[0039] Here, it is also possible that the data transfer circuit 
223 has the function to transfer the 4-bit or 8-bit data 
inputted depending on the structure of the internal bus to the 
buffer control unit 125 after conversion to the 16-bit or 
32-bit data or to perform the inverse conversion. Namely, the 
internal bus is never limited only to 8-bit. 

[0040] Table 1 illustrates an example of the relationship 
among the conditions of the external terminals 140 to 143, 
operation mode determined With the level detection circuit 
221 and bus Width of data set in the data transfer circuit 223. 

TABLE 1 

Bus 
Mode Width DAT7 DAT6 DATS DAT4 

MMC x1 H H H H 
High- x1 L L L L 
speed x4 L H L L 
MMC/SMC x8 H L L L 

[0041] As illustrated in Table 1, When all potentials of the 
external terminals 140 to 143 are high levels, the level 
detection circuit 221 outputs the control signal to instruct the 
fetch of the data signal only from the external terminal 137 
to the data transfer circuit 223, upon determination of the 
conventional MMC mode. More speci?cally, the mode 
selection signal MDSLT is set to the high level, While the 
enable signals MMC1EN, MMC4EN, MMCSEN are all set 
to the loW level. 

[0042] Moreover, When all potentials of the external ter 
minals 140 to 143 are in the loW level, the level detection 
circuit 221 determines the high speed MMC mode and 
outputs the control signal to instruct high speed fetch of data 
signal only from the external terminal 137 to the data 
transfer circuit 223. More speci?cally, the mode selection 
signal MDSLT and enable signal MMC1EN are set to the 
high level and the enable signals MMC4EN and MMCSEN 
are set to the loW level. 

[0043] Moreover, When the potential of the terminal 142 
(DAT6) among the external terminals 140 to 143 is in the 
high level, the level detection circuit 221 determines the 
high speed 4-bit MMC mode and outputs, to the date transfer 
circuit 223, the control signals to instruct the parallel fetch 
of the 4-bit data signal from the external terminals 131, 137 
to 139. More speci?cally, the mode selection signal MDSLT 
and enable signal MMC4EN are set to the high level, While 
the enable signals MMC1EN and MMCSEN are set to the 
loW level. 

[0044] Moreover, When the potential of terminal 143 
(DAT7) among the external terminals 140 to 143 is in the 
high level, the level detection circuit 221 determines the 
high speed 8-bit MMC mode and outputs, to the data transfer 
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circuit 223, the control signal to instruct parallel fetch of the 
8-bit data signal from the external terminals 131, 137 to 143. 
More speci?cally, the mode selection signal MDSLT and 
enable signal MMC8EN are set to the high level, While the 
enable signals MMC1EN and MMC4EN are set to the loW 
level. 

[0045] The above table 1 illustrates only an example and 
it is also possible that When the potential of the external 
terminal 140 (DAT4) or 141 (DAT5) is high level, the level 
detection circuit 221 determines the high speed 8-bit MMC 
mode or high speed 4-bit MMC mode. Moreover, When tWo 
or three potentials of the external terminals 140 (DAT4) to 
143 (DAT7) are high level, the level detection circuit 221 
determines the high speed 8-bit MMC mode or high speed 
4-bit MMC mode. In summary, the relationship betWeen the 
combination of potentials of the external terminals 140 
(DAT4) to 143 (DAT7) and the mode can be set freely, 
except for the conventional MMC mode. 

[0046] Next, operations of the memory card of the ?rst 
embodiment con?gured as described above Will be 
described using the timing charts of FIG. 3 to FIG. 6. 

[0047] When a memory card is inserted into the slot of an 
external device and commands are inputted to the external 
terminal 132 of the card from the external device, the control 
pulse CMD_PULSE is generated (timing t1) as illustrated in 
FIG. 3. In the case Where the card slot of the external device 
to Which the memory card is inserted corresponds to the 
conventional MMC having only seven external terminals as 
illustrated in FIG. 1, the external terminals 138 to 143 are 
left unconnected. Therefore, these are set to the high level 
(poWer source voltage Vcc) With the pull-up resistors R1 to 
R7. 

[0048] Therefore, the level detection circuit 221 detects 
that all potentials of the external terminals 140 to 143 are in 
the high level and determines the connected device as the 
external device corresponding to the conventional MMC. 
Accordingly, only the signal MDSLT among the signals 
MDSLT and MMC1EN to MMC8EN supplied to the data 
transfer circuit 223 is varied to the high level from the loW 
level (timing t2 of FIG. 3). 

[0049] When the command inputted from the external 
device connected is the Write command, the data transfer 
circuit 223 starts to fetch the data (DATO) inputted serially 
from the external terminal 137 by receiving such command 
(timing Moreover, When the command inputted from the 
external device connected is the read command, the data 
transfer circuit 223 outputs the data read from the ?ash 
memory 110 to the terminal 131 as the serial data. In this 
case, the data is inputted and outputted based on the clock 
signal CLK being inputted to the external terminal 135. 

[0050] Next, the slot of the external device to Which a 
memory card is inserted is provided corresponding to the 
card having the external terminals 138 to 143 in addition to 
the seven external terminals provided to the conventional 
MMC. When a command is inputted under the condition that 
a loW level potential is inputted to all the external terminals 
140 to 143 from the external device, the level detection 
circuit 221 detects that the potential of the external terminals 
140 to 143 is loW level and determines the external device 
as that corresponding to the high speed MMC to change the 
signals MDSLT and MMC1EN to the high level from the 
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loW level among the signals MDSLT, MMC1EN to 
MMC8EN supplied to the data transfer circuit 223 (timing 
t12 of FIG. 4). 

[0051] Upon reception of these signals, the data transfer 
circuit 223 starts to fetch or output the data (DATO) inputted 
in serial from the external terminal 137 (timing t13). In this 
case, as Will be understood from the period T1 of FIG. 3 and 
FIG. 4, the data fetch or output is conducted at a higher rate 
than the data fetch or output of the MMC data of the 
conventional type. 

[0052] Next, since the slot of the external device to Which 
a memory card is inserted corresponds to the card having the 
external terminals 138 to 143 in addition to the seven 
external terminals provided to the card of the conventional 
type, When a loW level potential is inputted to the terminals 
140, 141, 143 among the external terminals 140 to 143 from 
the external device, only the potential of the terminal 142 is 
set to the high level (poWer source voltage Vcc) With the 
pull-up resistor R6. 

[0053] When a command is inputted from the external 
device under this condition, the level detection circuit 221 
detects that the potential of the external terminal 142 is high 
level and the potentials of the external terminals 140, 141, 
143 are loW level to determine the external device as that 
corresponding to the high speed 4-bit MMC. Thereby, the 
level detection circuit 221 varies the signals MDSLT and 
MMC4EM to the high level from the loW level among the 
signals MDSLT and MMC1EN to MMC8EN supplied to the 
data transfer circuit 223 (timing t22 of FIG. 5). 

[0054] When the command inputted from the external 
device connected is the Write command, the data transfer 
circuit 223 starts, upon reception of this command, to fetch 
the 4-bit parallel data from the external terminals 131 and 
137 to 139 (timing t23). Moreover, When the command 
inputted is the read command, the data read from the ?ash 
memory 110 is outputted to the terminals 131 and 137 to 139 
as the 4-bit parallel data. 

[0055] Next, the slot of the external device to Which a 
memory card is inserted corresponds to the card having the 
external terminals 138 to 143 in addition to the seven 
external terminals provided to the card of the conventional 
type. Therefore, When a loW level potential is inputted to the 
terminals 140 to 142 among the external terminals 140 to 
143 from the external device, the potential of only the 
terminal 143 is set to the high level (poWer source voltage 
Vcc) With the pull-up resistor R7. 

[0056] When a command is inputted from the external 
device under this condition, the level detection circuit 221 
detects that the potential of the external terminal 143 is high 
level and the potential of the external terminals 140, 141, 
and 142 is loW level and determines the external device as 
that corresponding to the high speed 8-bit MMC to change 
the signals MDSLT and MMC8EN to the high level from the 
loW level among the signals MDSLT, MMC1EN to 
MMC8EN supplied to the data transfer circuit 223 (timing 
t32 of FIG. 6). 

[0057] When the command inputted from the external 
device connected is the Write command, the data transfer 
circuit 223 starts to fetch the 8-bit parallel data from the 
external terminals 131, 137 to 143 (timing t33). Moreover, 
When the input command is the read command, the data read 
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from the ?ash memory 110 is outputted to the terminals 131, 
137 to 143 as the 8-bit parallel data. 

[0058] Next, the second embodiment of the memory card 
of the present invention Will be described With reference to 
FIG. 7 and FIG. 8. 

[0059] The difference betWeen the second embodiment 
and the ?rst embodiment is that the level detection circuit 
221 determines the operation mode from the conditions of 
the four external terminals 140 to 143 in the ?rst embodi 
ment, While the level detection circuit 221 determines the 
operation mode from the conditions of eight external termi 
nals 131, 137 to 143 in the second embodiment. Therefore, 
in the second embodiment, the potential of the external 
terminals 131, 137 to 139 is also inputted to the level 
detection circuit 221, in addition to the potential of the 
external terminals 140 to 143. In addition, the level detection 
circuit 221 generates, depending on the conditions of these 
terminals, the eight signals DAT7EN to DATOEN Which 
indicate validity of input to the terminal and then supplies 
these signals to the data transfer circuit 223. 

[0060] Accordingly, the memory card of the second 
embodiment results in the merits that the data transfer of 
desired number of bits, such as 2-bit parallel transfer, 3-bit 
parallel transfer and 6-bit parallel transfer are possible in 
addition to the serial data transfer, 4-bit parallel transfer and 
8-bit parallel transfer and the terminal for data input and 
output can be determined as desired from the terminals 131, 
137 to 143. 

[0061] FIG. 8 illustrates the timings of operations When 
the potential of the terminals 131, 137 to 139 of the memory 
card of the second embodiment con?gured as described 
above is set to the loW level, While the potential of the 
terminals 140 to 143 is set to high level. Even in this 
embodiment, the level detection circuit 221 determines a 
type of the external device by detecting potential conditions 
of the external terminals 131, 137 to 143 When the command 
is inputted. 

[0062] As illustrated in FIG. 8, When the potential of 
DATO to DAT 3 among the potentials DATO to DAT7 of the 
external terminals 131, 137 to 143 is loW level and the 
potential of DAT4 to DAT7 is high level When the command 
is inputted, the level detection circuit 221 varies only the 
signals DAT3 EN to DATOEN among the signals DAT7 EN 
to DATOEN for the data transfer circuit 223 to the valid level 
(for example, high level) in order to notify, to the data 
transfer circuit 223, that the data DATO to DAT3 of the 
terminals 132, 137 to 139 are valid, While the data DAT4 to 
DAT7 of the terminals 140 to 143 are invalid. 

[0063] Thereby, the data transfer circuit 223 fetches only 
the data DAT 0 to DAT 3 and transfers the data to the buffer 
control unit 123 When the input command is the Write 
command. In addition, When the input command is the read 
command, the data read from the ?ash memory 110 is 
outputted to the terminals 131, 137 to 139 as the 4-bit 
parallel data. 

[0064] The present invention has been described practi 
cally based on the preferred embodiments thereof but the 
present invention is never limited only to these embodiments 
and naturally alloWs various changes and modi?cations 
Within the scope not departing from the claims thereof. For 
example, in the embodiments, the present invention has been 
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applied to a multimedia card (MMC), but the present may 
also be applied to a memory card called an SMC (Secure 
Mobile Card) Which has the similar speci?cations and 
improved security to prevent illegal copying of the Work 
such as music contents and a memory card of the other 
speci?cations. In addition, the structure of controller chip 
120 is not limited only to that of FIG. 1 and the chip 
controller 120 is also alloWed even When it does not include, 
for example, the buffer memory 124 and the buffer control 
unit 125. 

[0065] In above description, the present invention has 
been mainly applied to a memory card comprising a ?ash 
memory Which is the major application ?eld as the back 
ground but the present invention is never limited thereto. 
Namely, the present invention can also be utiliZed for a 
memory card comprising an EEPROM chip or other non 
volatile memory chips or to a memory module in Which a 
plurality of nonvolatile memories and the control LSI may 
be mounted on a printed Wiring substrate. 

[0066] Brie?y, the present invention can provide the fol 
loWing effects. 

[0067] Namely, according to the present invention, high 
speed data transfer may be realiZed While compatibility of a 
card type storage device comprising a nonvolatile memory 
is ensured. 

What is claimed is: 
1. A nonvolatile storage device comprising: 

a plurality of external terminals; 

a controller; and 

a nonvolatile memory, 

said controller controlling storage operation of data input 
ted from said external terminals to a region designated 
by said nonvolatile memory depending on control 
information inputted from any of said plurality of 
external terminals, 

Wherein the nonvolatile storage device includes: a plural 
ity of external data terminals to Which a data signal is 
inputted; pull-up circuit for pulling up the external data 
terminals up to a poWer source voltage; level detection 
circuit for detecting a potential of said external data 
terminals; and a data transfer circuit for selectively 
fetching the data signal inputted to said plurality of 
external data terminals and then transferring the data 
signal to an internal circuit as data of a predetermined 
bus Width, and 

Wherein said level detection circuit detects a potential of 
a predetermined terminal of said plurality of external 
data terminals When said control information is input 
ted, and said data transfer circuit determines said bus 
Width depending on a combination of potentials of the 
predetermined external data terminals. 

2. The nonvolatile storage device according to claims 1, 
Wherein eight terminals are provided in total as said external 
data terminals and the potentials of four external data 
terminals are detected by said level detection circuit. 

3. The nonvolatile storage device according to claim 2, 
Wherein When said level detection circuit detect that the 
potentials of said four external data terminals are all higher 
than the predetermined potential, said data transfer circuit 
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fetches the data signal inputted to any one among said 
predetermined external data terminals and then transfers the 
data signal to the internal circuit. 

4. The nonvolatile storage device according to claim 3, 
Wherein When said level detection circuit detect that poten 
tial of ?rst terminal of said four external data terminals is 
loWer than the predetermined potential, said data transfer 
circuit fetches the data signal inputted to any one of said 
predetermined external data terminals at a higher rate than a 
rate When the potentials of said four external data terminals 
are all higher than the predetermined potential and then 
transfers the data signal to the internal circuit. 

5. The nonvolatile storage device according to claim 4, 
Wherein When said level detection circuit detect that poten 
tial of second terminal of said four external data terminals is 
loWer than the predetermined potential, said data transfer 
circuit fetches the data signals inputted to the four external 
data terminals other than said predetermined external data 
terminals and then transfers the data signals to the internal 
circuit. 

6. The nonvolatile storage device according to claim 5, 
Wherein When said level detection circuit detect that poten 
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tial of third terminal of said four external terminals is loWer 
than the predetermined potential, said data transfer circuit 
fetches the data signals inputted to all of said eight external 
data terminals and then transfers these data signals to the 
internal circuit. 

7. The nonvolatile storage device according to claim 6, 
Wherein any one of said eight external data terminals is also 
used as a terminal to Which a control signal is inputted. 

8. The nonvolatile storage device according to claim 7, 
Wherein said pull-up circuit are also formed on a semicon 
ductor chip Where said controller is formed. 

9. The nonvolatile storage device according to claim 8, 
further comprising a volatile memory for storing data Which 
is fetched from said external data terminal and is then 
transferred by said data transfer circuit before the same data 
is Written to said nonvolatile memory. 

10. The nonvolatile storage device according to claim 9, 
further comprising a timing generation circuit for notifying 
a detection timing of said level detection circuit by detecting 
the input of said control signal. 

* * * * * 


