SILICON STACKED GATE MOS INTEGRATED CIRCUIT

TC584000P/F/FT/TR

AMEGA BIT (524,288 WORD x 8 BIT) CMOS NAND E2PROM

DESCRIPTION

The TC584000P/F/FT/TR is a 4M bits electrically erasable and programmable nonvolatile memor
equipped with a 512K X8 nonvolatile memory array and a 512K X8 data register , which can operate wit
a single 6V power supply. It has a 512-byte data register inside. A program operation and a read
operation are performed by transferring the 512 byte page of data between the register and the memory
cell array. Data in the register can Ee clocked out at a very high speed during page read operations.
An erase operation can be performed on either a 4K-byte block or the whole chip.

The TCb6584000P / F / FT /TR is suitable for large capacity buffer memory applications such as
semiconductor disk, voice recording and replaying, digital still camera, and so on where nonvolatality is
necessary.

FEATURES
® Organization ~ Memory Cell Array : 612K X8 o Input/Output Level : TTL Compatible
Register : 512 X8

® Single 5V Power Supply

® Operation
Page Program : 408X 100 loops max.(TC584000P/F/FT/TR)

¢ Operation Control : Command Control

® Operation Current
Page Read : 30mA (tcycle=120ns)
5mA (tcycle=1us)

Chip Erase : 10ms (TC584000P/F/FT/TR) p ) 60mA
Block Erase  : 10ms (TC584000P/F/FT/TR) (4K byte / block) rogram -
, Data Input : 70mA
Random Read : 165us
Page Read : 120ns Erase ¢ 50mA
Stand by : 100gA
® W/E Endurance : 105Cycles Target
PIN CONNECTION (TOP VIEW)
TC3Ba000e TC5B4000FT TC584000TR
At8 1 32 [V INERNE 44 [Jvec vee O aa 1 A8
A6 ]2 31 OWE at6 2 43 JJWE Wt {43 2[JAt6
H A1s O3 a2 a7 A7 O 42 3P A5
A5 L3 30 (a7 A12 Oa a1 data a4 O 41 afan
A12(14 29 [1A14 A7 Os 40 [JAi3 A13 O a0 s[dar
A700s 28 [ A3 a6 Oe 39 [J A8 A8 39 6 [J A6
As6 27 F1 a8 as O7 38 J A9 A9 38 7B As
Y. N - SO 3T ALL, AT alas...
A5 (17 26 [1A9 i NeOo 36 [INC inCc O3e 9[INC
A4lls 25 AN i ne o 35 [INC ¢ inc [l3s 10 NC
11 34 34 1
A39 24 [1OE 12 33 33 12
A2[]10 23 A0 : NC O3 120NC ¢ INC Eaz 13%NC ;
1 [d NG 3 ENG. ING. AJJALING
Ag 22T A3 15 30 [JOE o []30 15 L1 A3
Aol 12 21 Hvo7 a2 01 29 [ A10 10 E 29 16 [0 A2
voo 13 20 [1v/06 At @ 17 28 JTE CE C 28 17 gA1
\ 1 1/Os A0 18 27 Por o7 [ 27 18 [d A0
s 9o voo 19 26 [J o6 o6 ] 26 19 [d roo
1102 {15 18 [11/04 vo1 [ 20 25 [ o5 o5 ] 25 20 [1 01
GND [] 16 17 [d o3 ro2 21 24 o4 1104 L] 24 21 dvo2
32 Pin 600mil DIP GND [ 22 23 [ vo3 ro3 [ 23 22 [1GND
32 Pin 525mil SOP 44 (40) Pin 400mil TSOP type II 44(40) Pin 400mil TSOP type Il
PIN ASSIGNMENT Ao-1 Address Inputs (0.8mm pitch) (Normal Bent) (0.8mm pitch) (Reverse Bent)
1/Qg-7 | Data Inputs/Qutputs
CE Chip Enable Input e Package
OF Output Enable Input TC584000P . DIP32-P-600
WE Write Enable input TC584000F : S(S)832-P-525 B
v P Suppl 5V TC584000FT : TSOP44-P-400
S romer Suppiy (+3) TC584000TR : TSOP44-P-400C
NC No Connection
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TC584000P/F/FT/TR

CIRCUIT BLOCK DIAGRAM

I

lLAO~AB : Column Address

Column Address Buffer

TE © Command N
register ::|J>0peration"'"‘/ Column Decoder
WE © & Control F—p| Data Register 1100.
Decoder Circuit 9 0-7
Sense Amp.
A0~A8 Page ~
Address | o | ~ -
AG~ATB | | o g e
a ‘;‘ — Memory Cell = - Internal
ADO~AI18 A Array -~ Voltage
Y g : H -« Generator
2 I 8 NAND Cell ’
A12~A18| < | 3 4
BIO(k E : ............................
Address | <
OPERATING MODE
Mode WE CE OF Ve /0o _7 Power
Read H L L Data Qut Active
Read Qutput Deselect * * H .
Hi—-Z
Standby * H * sv Standby
Command Input [ L H Command In
Program / Erase H * H Hi—-2Z Active
Program / Erase Verify H L L Data Out
* : VIH or V[L
COMMAND TABLE
1st Step 2nd Step 3rd~513th Step No. of
Mode | Address | Data |Mode Address Data | Mode Address Data Step
_1g - 18 %
Program Write " 400 | Write A9 - 18 : Page Add. Program Write Ag-18:*1 Program 513 *2
A0 -8: 0004 Data A0 -—8:001H~1FFH Data
Program Verify Write "1 con | write A9 - 18 : Page Add. Data Read A9 - 18: Page Add. Data 2~513*3
AD -8 : 000H Out AQ-8:001H~1FFH Out
Chip Erase Write *1 20H | Write *1 20H - - - 2
Block Erase Write * 60H | write A12-18: Block Add. 60H _ _ _ 2
AD-11 :*1
Read Write *1 00H - - - - = — 1
Reset Write | 55555H FFH | Write 55555H FFH — — - 2
*1 : Viy or Vi
*2 : Detecting Add0~8=1FFH stops 612byte serial data input operation and starts program operation internally.
Therefore §12 byte serial data must be input from Add0~8=000H to Add0~8=1FFH in serial.
*3 : The No. of steps of Program Verify depends on the address where the Program Verify fails.
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ABSOLUTE MAXIMUM RATINGS

TC584000P/F/FT/TR

Symbols Paramater Rating Units
Ve Power Supply Voltage -0.6~7.0 v
VN Input Voltage ~-0.6~7.0 v
Vyo Output Voltage —~0.6~Vce + 0.5(= 7.0V) \
Pp Power Dissipation 1.0"/062/05? w
TsoLbER Soldering Temperature Time 260-10 °C - sec
Ts16 Storage Temperature ~55~150 °C
Torr Operating Temperature 0~70 °C
1) : DIP, 2) : SOP, 3) : TSOP
CAPACITANCE *(Ta=25°C, f=1MHz)

Symbols Parameter Conditions Min. Typ. Max Units

Cin Input Capacitance Vin=0V -~ 10 15 pF

Cout Output Capacitance Vour =0V - 10 15 pF
*: This parameter is periodically sampled and is not 100% tested.

D.C. RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C)

Symbols Parameter Min. Typ. Max. Units

Vee Power Supply Voltage 4.75 5.0 5.25 v

Vin Input High Voltage 2.2 - Vee+ 0.5 \'

Vie Input Low Voltage -03 - 0.8 v
* -2V at pulse width < 20ns

D.C. CHARACTERISTICS (Ta=0~70°C, Vco=5V+t5%)

Symbols Parameter Condition Min Max Units
I Input Leakage Current Vin = 0V~V¢c - +10 #A
o Output Leakage Current Vout = 0.4V~Vc - +10 pA
lccot Operating Current (Page Read) TE=Vn teycle = 12005 - 30 mA
lecoz Operating Current (Page Read) lout= 0mA |t qe=tus - 5 mA
Iccos Operating Current (Command Input) teyele = 100Ns - 30 mA
lccoa Operating Current (512 byte Data Input) teycie = 100NS - 70 mA
lccos QOperating Current (Program) - 60 mA
lccos Operating Current (Erase) - S0 mA
leest Standby Current CE=VIH - 1 mA
lccsa Standby Current CE=vCC-0.2v - 100 pA
Vou Output High Voltage loy = — 400pA 2.4 - \
VoL Qutput Low Voltage lor=2.1tmA - 0.4 \4
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TC584000P/F/FT/TR

A.C. CHARACTERISTICS (Ta=0~70°C, Vo =5V+5%)

1. Read Operation

Symbol Parameter Min. Max. Unit
tacc Address Access Time - 15 8
tpac Page Mode Access Time - 120 ns
tce Chip Enable Access Time - 15 oS
toe Output Enable Access Time - 50 ns
tort Chip Enable to Output in High-Z 0 50 ns
tprz Qutput Enable to Output in High-Z 4] 50 ns
ton QOutput Data Hold Time 0 - ns

A.C. Test Conditions

o Output Load

¢ Input Pulse Rise and Fall Time (10~90%)
¢ Input Pulse Level

e Timing Reference Level

RANDOM READ TIMING WAVEFORM

: 1TTL Gate and CL=100pF

:  b5ns Max.

: 04V/2.6V

: Input 0.8V/2.2V, Output 0.8V/2.0V

)
| '
Og -7 —%

K_7.

4

tor2

* WE=VIH |

PAGE READ TIMING WAVEFORM

ADD
9-18 A
| 1
T D XX i 2,
0-8
t t t |
ter ] OH tpac OH tpac OH
CE
toe toe toe

OE

tor2
tacc ¥

tor2|

* WE=VIH

toF

* Column addresses A0 -8 must be fixed and can not be changed in the time period of tocc and tgg in a read operation.
* A skew among column addresses AO-8 must be less than 15ns.
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2. Program /Erase Operation (Ta=0~70°C, V=5V +5%)

TC584000P/F/FT/TR

TC584000P/F/FT/TR
Symbol Parameter MIN. TYP. MAX. Units
tas Address Setup Time 0 - -
taH Address Hold Time 70 - -
tces TE Setup Time (Command Cycle) 0 - -
teen CE Hold Time (Command Cycle) 10 - -
toes OE Setup Time 0 - -
toeH OF Hold Time 10 - -
tos Data Setup Time 50 - - ns
ton Data Hold Time 0 - -
tWEHL WE Low Level Hold Time 50 - -
tWEHH WE High Level Hold Time 40 - -
teme Command Cycle Time 100 — -
tpy Program Hold Time 35 40 45
tprY Program Recovery Time 5 - - “s
ten Erase Hold Time 9.5 10.0 10.5
tery Erase Recovery Time 2 - - ms
tacc Address Access Time - - 15 5
tpac Page Mode Address Access Time - - 120 ns
tee CE Access Time - - 15 s
toe OF Access Time - - 50
toH Output Data Hold Time 0 - -~
tor1 CE to Output in High-2 - - 50 ns
tor2 OE to Output in High~2Z - - 50
1st Cycle 15 - - us
tve Verify Cycle Time
2nd Cycle~ 120 - -
tCEHH CE High Level Hold Time 100 - - ns

A.C. Test Condition

® Output Load

¢ Input Pulse Rise and Fall Time (10%~90%)

¢ Input Pulse Level

® Timing Reference Level
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TC584000P/F/FT/TR

PROGRAM AND PROGRAM VERIFY TIMING WAVEFORM

tas tan tve tve
|
_____ e =}
AO-8 m Addo [ Add1 5(: Add 2~510 ->( Add511 - ///////////%4 Add Add
oy s linieibd | =71k i
le—l Lo | [ hear tey |
tees  tas|| tam tas[[tan tag | 0 t tees  teen tegun TACC teac teac
e et Sl 1 )
@ N
I toEn tee toe | toe |
OF
%(‘255 _% %_
L |lteme | teme ten terv ||t(’)'E > >
tor2 tor2
fweHy tweHL L TWENL
HH ut —— —/
tps, || 0H tos, |['ov tos | for
L ————
Data 1 g(: Data 2~510 :>] Data 511 €oH
— e
ltoH 'iOH
l
0-7 g =

Data Input *1 512byte Serial Data Input Program Program Verify Program *2 Program
Command ' Command Recovery Verify

* . 512 byte Serial Data Input - - - - 512byte data must be input from Add D to Add 511 in serial in the page.

* . Program Verify - - - - Column Addresses A0-8 must be fixed and can not be changed in the time period of tacc and tce.

A skew among column addresses AQ -8 must be less than 15ns.

Cee Vgor Vg

7 .
cer Vi, Vipor Hi-Z

372



TC584000P/F/FT/TR

CHIP ERASE AND ERASE VERIFY TIMING WAVEFQORM

7

]
|

ADDO-18

X

tees _th” tees teen tees teen  tcewn
[ o — ! 1
CE
=~ 7 /
toey toes toen Z
T T <—t t
toes CMC ten terv ] I DF2
P t t t
WE A | hwen e - tweng \ wen, |,
WEHH
SL 2 { | 1"

ips 1 toy , tDs toy ipH _% tos
Dino-7 20H @I won N2 oon N7
\ ] \ 22222222222 )

Dout0-7 I
S < y ! 2
v e ey . y
CHIP ERASE COMMAND INPUT CHIP ERASE READ ERASE * READ
COMMAND RECOVERY
INPUT

BLOCK ERASE AND ERASE VERIFY TIMING WAVEFORM

X

|
1|
|‘ > tacc

> tan [ ton
tas ==
tees teen fegs  CEM tees teen  teenn =
e Ie=—>} e t =
cE iz =
« 5 b —
I IR N P
I ’ [
oF toEH toes toen /5/////
fg— —»1
toes T teme teH teav | I tor2
WE N twenL i tweHL 4 1w§HL
N tweny N J N
tos 1 toy , tbs i tou toH
Din0—7 S0 )@I eon W77
! ] { N
Dout0-7 @( P@
~ ~ ~ N g D R S 5 :
BLOCK ERASE COMMAND AND BLOCK ERASE READ ERASE g
BLOCK ADDRESS INPUT Com";’l'ﬁND RECOVERY * READ

* READ : Column addresses AO-8 must be fixed and can not be changed in the time period of tyce and tog.
A skew among column addresses A0-8 must be less than 15ns.
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TC584000P/F/FT/TR

PROGRAM FLOW CHART

Page Ad
Page Ad

dress =
dress + 1

Program Command Cycle

A9 -A18 : Set
AO0~AB=0~1FFH
5128yte Data input

Serial Data Input

Program

Program Verify N
Command Cycle

N+1 ]

Program Recovery

AQ- A8
{+1) Increment

Yes

AQ - A8 = 1FFH?

Final Page?

Read Command
Cycle
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TC584000P/F/FT/TR

CHIP ERASE FLOW CHART BLOCK ERASE FL.OW CHART

e
Data = 20H
A

7
Write
Data = 60H

Write
Add = Block Address
Data = 60H

Wait : tEH

Z

Chip Erase
Command Cycle

Block Erase
Command Cycle

Erase Time Erase Time

Read Command

Read Command Wr

ite
Cycle Data = OOH Cycle
Wait : tERV Erase Recovery Wait : tERV Erase Recovery

Page Read

Page Read

A9--A18

A9-A18 (+ 1) Increment

(+ 1) Increment

Final Address?

FAIL PASS

I I FAIL I | PASS
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TC584000P/F/FT/TR

512 Columns

DEVICE STRUCTURE AND OPERATION —_

Column Decoder

The TC584000P /F/FT /TR consists of 8 sets corresponding to 8 I/
Os of nonvolatile memory cell arrays organized as 512 columns by

17O data register

1024 rows. A 512-bit data register is connected to each set of memory | I l """"""""" | l I
cell arrays. A NAND cell structure in which 8 cells are connected in

serial is employed for memory cells. Each of the 8 cells is connected

- Row
to a different page. (Fig.1) BPages {

- Decoder

A block is consisted of 512 NAND structuresX 8 I/Os. i
1 Block

The program and read operations are performed on a page level. The

8NAND Celis

erase operation is performed either on a block or on the whole chip.

PROGRAM OPERATION

Since the program operation of TC584000P/F/FT/TR is performed Fig.1 Structure of TC584000
at every 512bytes (=1page), 512 bytes data of the page must be input
from the column address 000H to 1FFH (A0~AS8) after the program

command 40H is input. The address of the page on which the >12Bit

program operation is done must be input in the cycle in which the 1o I

first byte data is input, however, no page address has to be valid in

the following 511 cycles. The internal programming operation starts v

at the rising edge of WE in the last byte data input cycle and stops Pz 7777 Selected Page

at the rising edge of WE in the following program verify command
input cycle, thus this time period must be controlled by timing
parameter tpy (Program Hold Time).

A time delay of tpry after the program verify command is input, the programmed data can be read out
and verified. The column address and page address must be input in these verify cycles.

The first verify cycle needs 15us, however the following verify cycles can be done by page mode with the
cycle time of 120ns. If the data read out is not correct in these verify cycles, return to the beginning of
the program operation and repeat the same routine from the program command input cycle until all 512
bytes of data read out in verify cycles are correct. (cf. program and program verify timing, program flow
chart).

CHIP ERASE OPERATION

The chip erase operation is initiated by two cycles of chip erase command 20H input. The internal chip
erase operation starts at the rising edge of WE in the second cycle and stops at the rising edge of WE in
the following read command input cycle. This time period must be controlled by tgy (Erase Hold Time).

The erase operation completes in 10ms.
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TC584000P/F/FT/TR

BLOCK ERASE OPERATION

The TC584000P/F/FT/TR is organized as 8 pages/block X 128 blocks internally and the block erase
operation can be performed on any 4K bytes (8pages) block. The block erase operation is started by two
cycles of block erase command 60H input with the block address (A12~A1g) in the second cycle.

Like the chip erase operation, the internal block operation starts at the rising edge of WE in the second
cycle and stops at the rising edge of WE in the following read command input cycle. The block erase
operation completes in 10ms.

READ OPERATION

The read operation can be performed after read command 00H input. Two types of read operations are
available ; random read and page read.

The random read operation occurs when the page address is changed or CE is clocked. First, 512 bytes
of data are transferred from the new selected page on a nonvolatile cell array to the register. Then, the
data in the selected column address on the register is read out.

The page read operation occurs when no page address is changed and CE is not clocked. The 512 bytes
data transfer is very slow and takes approximately 15us, therefore, taocc (Random Address Access time) is
15us.

However, the read out from the register is very fast and tpac (Page Address Access Time) is 120ns.

In the page read operation, the data is read out by fixing the page address and changing the column
address.

RANDOM READ PAGE READ
Selected Column

{e]

«— Setected Row
(Page)

Data : Cell Array —register - /O Data : Register —1/0

RESET

The reset operation is achieved by writing the reset command FFH into the address 55555H in two
cycles. This operation is used in order to break the data input cycles in the program or program and erase
operation. The reset does not necessarily have to be performed in a normal operation. The device mode
after reset is a read operation.

OPERATION MODE AFTER POWER ON

The operation mode after the power-on becomes a read operation automatically. However, it is
recommended to input the read command O0H at the beginning of device operation after the power supply
becomes stable.
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TC584000P/F/FT/TR

POWER ON/OFF SEQUENCE

An accidental command input cycle during power on/off sequence may cause data corruption, therefore
CE must be kept high level when Vec is higher than 3V during power on/off sequence.
OPERATION
))
(

CE must be kept Viy level during power on/off sequence

OPERATION PRINCIPLE
PROGRAM OPERATION

Fig. 2 shows the program operation principle of the TC584000F/F/FT/TR. The program operation is
to program data ‘0's into cells in the erased state (data ‘1’) by employing tunneling phenomenon. The
following explains the program operation principle with an example in which data ‘0’ and ‘1’ are
programmed into the TR1 and TR2 individually in the selected page.

The select line 1 is given ‘H’ level and the select line 2 is given ‘L’ level so that 8 cells in the NAND
are connected to the bit line and isolated from GND. Then Vpp (approximately 20V) is given to the word
line of the selected page and Vpj (approximately 10V) is given to the word line of the other unselected
pages.

On the other hand, OV is given to the bit line connected to the NAND that has TR1 in which data ‘0’
is going to be programmed and Vppy (approximately 10V) is given to the bit line connected to the NAND
that has TR2 in which data ‘1’ is going to be programmed.

With this condition of voltages on each noad, TR1 has approximately 20V between its control gate
and channel, and electrons are injected to the floating gate from the channel by tunneling phenomenon.

Once this happens, eventhough Vpp is cut off, the electrons are retained in the floating gate which is
surrounded by SiO2 until an erase operation is performed.

At TR2, 20V is given to the control gate, however 10V given to the channel make the potential
difference between the control gate and channel approximately 10V which is not high enough for
tunneling phenomenon. Thus, electron injection does not occur. The cells in the unselected page have
approximately 10V on their control gate so no tunneling phenomenon will occur.

The floating gate of a ‘0’ data cell is charged negative and that of a ‘1’ data cell is charged positive,
thus the ‘0’ and ‘1’ data are retained after the program operation has been done.
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TC584000P/F/FT/TR

Vep (OV) it Line VDPI ( = 10V) Vep (=20V)
Select Line1 I——£]
ON ON
(=10v) '@L 1’@‘_‘/’—\ IW] ov
VPI H " '
VPl c, O, — lov I Iﬁ
LK) T
VP :“ l::H C N {
(= 20v) (PP s program Cell =N 7J7.
= ! 11
VPI TR1 :;: TRZEﬁ
o H t Vep (= 20V)
VPI| :n r:nn
LILJ LN
VP :;; E:H I
Select Line 2 E.': f:
(ov) A oFF & oFt oo | VoPl (e 10%
Select Line1 + + FWV%’P%_‘%—O

Fig.2 Program Principle of TC584000

ERASE OPERATION

The erase operation principle of the TC584000 is shown in Fig.3.
cell state in a selected block or in a whole chip from ‘0’ to ‘I’ by pulling electrons out from the floating

gate to the channel by tunneling phenomenon.

0V and VPP (approximately 20V) are given to the control gates and substrate respectively in the

operation. This gives 20V potential difference

tunneling phenomenon which pulls electrons in the floating gate out to the substrate.

>

The erase operation changes the

between the control gates and substrate, and results in

select Line T 1
[ L ov
ov tt [
ov H
ov 1
ov 1t [ open
ov Tt 'EEE]
ov 1t
ov tt T
ov t
select Line _ncr.' 7};' Vep (=20V)
Ve (=20V) Vpp { = 20V)

Fig.3. Erase Principle of TC584000
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TC584000P/F/FT/TR

READ OPERATION

As explained in the program operation above, the state of the cells are ‘0’ in which the floating gate is
charged negative or ‘1’ in which the floating gate is charged positive after the program operation. This is
described by threshold voltage Vry; the characteristics parameter of MOS transistor as shown in Fig.4.

The threshold voltage of ‘0’ data cells distribute in positives side and that of ‘1’ data cells distribute in
negative side.

The reason why they distribute in a certain area is that the memory cell transistors have some
dispersion.

Bit Li
— it Line \;_
Select Line1 *
L on L on
[
Th:\e/shc;ld H | {_ON F— 1 joN
TH Vrn Distribution [:'1“ ON [::” oN
of ‘0’ Data Cell H :“ on E:" oN
+ H H H
] @ /Eﬁ'“' E\:l P
Selected Page v TR1 ‘Eﬁ gf\'F TR2 ‘S{ 3ﬁ
LR LI
0 H Ejln ON C:n ON
N 1) L
H C:“ ON :” ON
_ H ﬁu ON E:u ON
. . . L) L
Vru Distribution sel . E:, A L_-:.
of ‘1’ Data Cell elect Line2 7};" on 7 7};" on
Fig.4. Threshoid Voltage Distribution of //
‘0" Data/'1’ Data Cell Cell Current

Fig.5 Read Principle of TC584000

Fig.5 shows the read operation principle.

The select line 1 and 2 of the block which has the selected page are biased ‘H’ level and 8 cells in the
NAND are connected to the bit line and GND. The control gates of 7 unselected page are given ‘H’ level
and that of the selected page is given 0V.

In Fig.5, TR2, since it is in ‘1’ state, turns on and all the other unselected transistors also turn on,
therefore cell current flows and the precharged bit line discharges. On the contrary, since it is in ‘0’ state,
TR1 does not turn on and cell current does not flow. The bit line levels at this point are sensed ‘1’ and ‘0’
respectively by the sense amplifier.

RECOMMENDATION FOR PROGRAM OPERATION

1) Over programming by tpH (program Hold Time) being longer than the specified value may make it
impossible to read data out of the cell correctly. If this happened, an erase operation will be necessary
to recover from the over programmed state.

Over program means that the threshold voltage of the programmed cells shifted too much in the positive
direction. Thus, the cell transistors of the unselected pages during a read operation can not turn on.

2) The page address within a block (Ag~Aj1) must be incremented in order from LSB to MSB when the
device is programmed.

Comment on the program on a already programmed page : There is a resriction for the number of times
of new date programming operations on a already programmed page.

3

~

4

~

In case of programming several devices in parallel, programming inhibit for a device which has already
been programmed successfully should be done by command input instead of programming ’1' data.
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