TOSHIBA TC58256FT/DC

TENTATIVE TOSHIBA MOS DIGITAL INTEGRATED CIRCUIT SILICON GATE CMOS
256-MBIT (32M x BBITS) CMOS NAND E2PROM
DESCRIPTION |

The TCBR258FT/DC is & single 8.8-V 258.Mbit (278,824,084) bit NAND RElectrically Erasable and
Programmable Read-Only Memory (NAND E?PROM) organized as 528 bytes X 32 pages X 2048 blocks.
The device has s §2B-byte static register which allows 8prograr.n and read data to be transferred
between the register and the memory cell array in 528-byte increments, The Erase operation is
implemented in a single block unit (18 Kbytes + 512 bytes: 528 bytes X 32 pages).

e TCH8256FI/DC is e serial-type memory device which utilizes the /O pins for both address and
date input/output as well as for command inputs. The Erase end Program gperations are automatically
executed making the device most suitable for applications such as solid-state file storage, voice
recording, image file memory for still cameras and lother systems which require high-density non-
volatile memory date storege. i

FEATURES
e O zation ¢ Power supglg
emory cell array 528 X 64K X 8 Veo=33V 03V
Register §28 X 8 ® - Access time
Page size 528 bytes Cell array-register 10 8 mex
Block size (18K + 512) bytes Serial Read cycle 50 ns min
® Modes ® Operating current
Read, Reset, Auto Page Program Read (60-na cycle) 10 mA typ.
Auto Block Erase, Status Read Program (avg.) 10mA typ.
® Mode control Erase (avg.) 10mA typ.
Serial input/output Stendby 100 A
Commms control ® Packages
TC58256FT:TSOP I 48-P-1220-0.50
TC58256 DGt 3“3&.53 § te.)
PIN ASSIG_:NMENT {TOP VIEW) (Waighi-;: 1.8g typ)
TCS8256FT TC58256DC
PIN NAMES
Ned 1 O ag ENC [12]3]als 6718 s ]
NCY 2 47 pNC [ e e[ace[we we v+ |io2]io3vos] v [ vy, |1 Q1 108 | VO Port
NCd 3 46 pNC i S i T <hi bl
neHd 4 45 pNC G A — Ip Enable
Ned 5 44 P08 AL h Ph ik F WE Write Enable
opd § 43 plio? IO A 1
7 42 5{582 oy A H RE Read Enable
s 4 ENc NN CLE | Command Latch Enable
NCcH 10 33 pNC ALE Addrass Latch Enable
Ncgd 1 38 bNC
Vee 1; gg ;gcc WP Write Protect
IS ERH 38 BNE RE | Ready/Busy
Neg 13 34 pNe OF | Option Pin (GND input)
g gf 3583 LVD Low Voltage Detect
19 30 g0z Vec Powsr Supply
NE %? gg gNC R ettt e Y Vs Ground
NCH 22 27 BNC s - I
Ned 23 26 ENC zz|z1 20019 [1a 17 1615/ 1413 ] 12
NCH 24 25 pNC (v [ [Re [n@ [ or [voluoslmorlvos|ios|ve
610015RA1

@ TOSHIBA Is continually working to Improve the quality and the reliability of its products. Nevertheless, ssmiconductor
devices in general can malfunction or fall due to their inherent electrical sensitivity and vulnerability to physical stress,
It is the responsibility of the buyer, when utilizing TOSHIBA products, to cbserve standards of safety, and to avoid
situations in which & malfunction or failure of a TOSHIBA preduct could cause ioss of human life, bedily injury or
damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as sat forth in tha most recent products srnclficatlons. Also, please keep in mind the precautions
and conditions sat forth in the TOSHIBA Samiconductor Reliabliity Handbook.

The products described In this document are subject to foreign exchange and foreign trade contral laws. o
The information contained herein is Srounttd only as a gulde for the applications of our products, No responsibility
is atsumed by TOSHIBA CORPORATION for any infringements of Intellectual property or other rights of the third
parties which may result from its use. No license is granted by implication or otherwise under any intellectual
gropcrty or other rights of TOSHIBA CORPORATION or others.

@ The information contained herein is subject to change withaut notice.
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TOSHIBA TC58256FT/DC

BLOCK DIAGRAM
Vee Vec GND
T I—L___:umm register ]4-‘ I i
101 Ct——p ) Address register | ' »{ Column butfer
to control Column decoder
/OB Oe——p|  Circuit Command register Data register
Y o]  Sense amp Ty
[ 3 y
[« S— g EE
R :
CLE O— aflo g ;
ALE O  Loglc _ Contrel 3 8| Memory
WE C control clreuit g s i call array
WF o—» § [

4
~E
! HY generator

BSOLUTE MAXIM ATIN

SYMBOL ITEM RATING UNIT
TCEB256FT TCE8256DC

Vee Powar Supply Voltage -0.6 to 4.6 0.6 to 4.6 v

ViN Input Voltage 0.6 to 4.6 -0.6 to 4.6

Vio Input /Output Voltage 0EV~V+03 V(S48 V) | 0.6 V~V . +03 V(346 V) v

TsoLDER Soldering Temperature (104) 260 - *C

Tsre Storage Tamparature 55 to 150 =20 1o 65 4

Torr Operating Temperature 0t 70 0 to 55 <

CAPACITANCE *(Ta = 25°C, f = 1 MHz2)

SYMBOL PARAMETER CONDITION MIN. MAX UNIT

Cn Input Vn= 0V - 10 pF

Cour Output Vour m 0V - 10 pF

* This parameter is periodically sampied and is not tested tor evary device.

1998-09-10  2/34



TOSHIBA TC58256FT/DC
VALID BLOCKS ()
TC58256FT/DC
SYMBOL PARAMETER UNIT
MIN TYP. MAX
Nva Number of Valid Blocks T.B.D T.8.D 2048 Blocks
(1) The TC58256FT/DC occasionally contains unusable blocks. Refer to Application Note 13
toward the end of this decument.
RECOMMENDED DC OPERATI CONDITIONS
TC58256FT TC58256DC
SYMBOL PARAMETER UNIT
MIN TYP. MAX MIN TYP. MAX
Vee Power Supply Voltage 30 33 3.6 0 3.3 36 v
Vi High Level Input Voltage 2.0 - Vee+0.3 2.0 - Vee+0.3
ViL Low Level Input Voltage -0.3* - 0.8 -0.3* - 0.8
* —2V (pulse width 3 20 ns)
DC CHARACTERISTICS
(TC58256FT :Ta = 0° to 70°C, Ve = 3.3V £ 0.3V)
(TC58256DC :Ta = 0° t055°C, Ve = 3.3V £ 0.3V)
SYMBOL PARAMETER CONDITION MiN TYP. MAX UNIT
h Input Leakage Current Vin= OV to Vee - - £10 uA
o Output Leakage Current Vour = 0.4V to Vec - - £10 sA
lecon Qperating Current (Serial Raad) CE = Vy, lour = 0 MA, teyciq = 5018 - 10 30 mA
Iccos Operating Current (Command Input) teycla = 50N - 10 30 mA
lecos Operating Current (Data Input) Teycia ® 5018 - L 30 ma
lccos Operating Current (Address Input) teycla ® 508 - 10 30 mA
lecor Programming Current - - 10 30 mA
lccos Erasing Current - - 10 30 mA
lecs Standby Current TE=vy - - 1 mA
leesz standby Current CE = Ve = 0.2V - - 100 HA
Von High Level Output Voltage lon = -400 A 24 - -
VoL Low Level Qutput Voltage loL = 2.1 mA - - 0.4 Vv
loL (RB) | Output Current of R/E Pin Vg, = 0.4V - 8 - mA
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TOSHIBA TC58256FT/DC
AC CHARACTERISTICS AND RECOMMENDED OPERATING CONDITIONS

(TC58256FT : Ta = 0° to 70°C, Vec = 3.3V & 0.3V)

(TC58256DC : Ta = 0° to 55°C, Vee= 3.3V 1 0.3V)

SYMBOL PARAMETER MiIN MA* UNIT NOTES
tous CLE Setup Time 0 - ns
toim CLE Hold Time 10 - n
tes E‘E Setup Time 0 - ns
teH CE Hold Time 10 - ns
twp Write Pulse Width 25 - ng
tais | ALE Setup Time 0 - ns
talm ALE Hold Time 10 - ns
1ps Data Setup Time 20 - ns
toM Data Hold Time 1 - ns
twe Write Cycle Time s¢ - ns
twH WE-High Hoid Time 15 - ns
torw W? High to WE Low 100 - ns
tar Ready-to-RE Falling Edge 20 - ns
tre Read Pulse Width 35 - ns
tac Read Cycle Time S0 - ns
tREA RE Access Time (Serial Data Access) - 35 ns
teen CE-High Time for Last Addrass in Serial Read Cycle 100 - ns Q)
treap | WE Access Time (iD Read) - 35 ns
ton Data Output Hold Time 10 - ns
tawz RE-High-to-Output-High (mpedance - 30 ns
tenz CE-High-to-Output-High Impedance - 20 ns
tREH RE-High Hold Time . 15 - ns
tr Output-High-Impedance-to-KE Rising Ecge 0 - ns
tasto | RE Access Time (Status Read) - 35 ns
testo | GE Accass Time (Statys Read) - a5 ns
tauw | PE High to WE Low ‘ 0 - n
twHe | WE High to TE Low 30 - ns
twar | WE High to RE Low 30 - ns
tant ALE Low to RE Low (ID Read) 100 - ns
ter CE Low to HE Low (ID Read) 100 - ns
ta Memory Cell Array to Starting Address - 10 3
twe WE High to Busy : - 200 ns
tAR2 ALE Low to RE Low (Read Cycle) 50 - ns
trRe BE Last Clock Rising Edge to Busy (In Sequential Read) - 200 ne
tery F High to Ready (When Interrupted by TE in Read Mode) - 600 + tr (RB) ns (2)
trsT Device Reset Tima (Read/Program/Erase) - &/10/500 u

AC TEST CONDITIONS
Input level : 24V/04V

Input comparison level 18V/18V
Qutput date comparison lavel : 15V/16V
Output load ¢ 1TTL+CL (100 pF)
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TOSHIBA

TC58256FT/DC

(1) Transitifon time (t1) = Sna

(2) CE-High-to-Ready time depends on the pull-up resistor tied to the R/B pin, (Refer fo

Application Note 10 toward the end of this document.)

(3) If the delay between KE and CE is less than 200 ns and tcpy is greater than or equal to 100 ns,
reading will stop.

If the RE-to-CE delay is less than 30 ns, the device will not re-enter Busy state.

tegu & 1000s

*:Vig or Vi

R/B

PROGRAMMING AND ERASING CHARACTERISTICS

& : 010 30 — Busy signal s not output.

Busy

(TC58256FT : Ta = 0° to 70°C, Vec = 3.3V 1 0.3V)
(TC58256DC : Ta=0°to 55°C, Vec =33V £ 03V)
SYMBGQL PARAMETER MIN TYP, MAX UNIT NOTES
teroo Avarage Programming Time 200 1600 o
N Number of Programming Cycles on Same Page 10 (1)
tagrase | Block Erasing Time 3 20 ms
P/E Number of Pregram/Erase Cycles T.8.D (2}

{1} Refer to Application Note 11 toward the end of this document.
(2) Refer to Application Note 14 toward the end of this documant.
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TOSHIBA TC58256FT/DC

TIMING DIAGRAMS

Laten ming AETEM 1g pImend/Adaress /Uata
CLE
ALE
et .
RE Setup Time Hold Time
WE J[

tps ton

P Viwoor Vi

CLE _*-&d ._"M._,Jﬁ
e N e

% tVigoor Vv
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TOSHIBA TC58256FT/DC

Addrees Input Cyvcle Timing Diagram

ts B twe . twe

VO1to 8

D
% TV oor VL

-
-

tog tps tos | ¢
ton DH

CBYY i S 20,0 )

% tViy or Vi,
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TOSHIBA TC58256FT/DC

rial le Timing Die

B tre

e N £
tae - kL - trp tpp

RE A - f \ / ® ) 4

‘ 7 K ? K . tenz

REA or treA o TReA ton |
ta. tay Lo T
/01 to 8
tar
RE _;l )
Dia
CLE = -
7 tos \
tes w—a-toLH
[
7
twe tad testo
WE ls [ twHe tenz
- twHR > ton
e ow x| £
&  ou :4-'- tanz
usto|
YO1t08 TOH* - Status

~ [

* 70H represants the hexadecimal number 70,

%’% Vi or V.
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TOSHIBA TC58256FT/DC

CLE tou

- tRea

ouT Bour ouT
N N+2

Column acddress
N

P Vg or Vi,

ad Cycle (1) Timing Dia; : n In
CLE tews t(‘L_H__r
tcH
@ KW G
1
( h [
WE L/ DR tenz
Iug) Jaun | tanz t‘
- OH
e M
RE t t t % ! )
DS DS DS Ds | t
ton to oy B/ - tRga thoee
o1 00H AD to A9 10 ATt { Pour\__{Dour ouT
to 8 A7 Alb A24 N * 1 N+2
Column address
N..i
RE
) ][ **% Read operation using 0OH command N: 0 to 255

Read operation using 01H command N: 256 to 511

% PV oor vy
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TOSHIBA

TC58256FT/DC

CLE £; P *

b b

WE !u[_ tjt-)r\—/_\—}l‘" tr N
ALS twe e A
.
taiH = - tre -
AR AW
tar wt—t-TREA
oo+
Column address 2564+ M 256+ M+1 527
M
RB ) -
A
% 1 Vig or Vi
[ cle
CLE as | tank
tcs tcH
XN A A
\ J [ th
LA . u‘_\_/_\.ﬁtw_ .,
]
talH —» e
AR S AR A
f’ﬁnn ot TREA

Column address
M

512+M

512+M+1

517

Dour

% Vi oor VL
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TOSHIBA TC58256FT/DC

B Di

'} i) I

3l 13 34

1 3) n

Column p.g.l tx
address  address
N M
” — |
Page m Page M + 1

aCCess access

P Viw or Vi

H 1) )
i R 3}
3] 33 !,
}3 3} I
[QQQ-MQ 0200 6D
Column Page tr zis 233 zia T
address address N N+1  N+2
N M
m L
Page M Page M + 1
access access

% Vi oor Vi,
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TC58256FT/DC

Sequential Read (8) Timing Diagram
3t !) !)
3 oY )
3} }}] 33
§} )i b}
7 27
Column p.g.'_- t B12 512 EB12 e E12 K12 314
address  address vonbe wb,
N M
RE 3 |
Page M Page M + 1
access access

% Vg or Vg,
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TOSHIBA TC58256FT/DC

Auto-Pro 0] o Di

% tous

¥ W

[ tcH
wE !L]E t,,,_,lu \_/ q - tALS ‘u %
tarH> g oty L - tenoa
aLe f X . Y

)]

RE ton N tou _ o % tos M

tos ty
e

= X X — O -

: Vig or Vi

: Do not input data while data is balng output.

Auto Block Era Di

¢ __fas X %, %

teus

Y e\ /

“tas - taERasE

f Wy 2.
" ] \__/

: 2 e )
RE _/ :T\ Busy /f

Auto Blt.;ck Erase Ernsc‘ Start Status. Read
command command

: Vig or Vi,

command

i Do not Input data while data is being output.
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TOSHIBA TC58256FT/DC

ng Dia

) [ !k i
WE ‘ 7 tass o LR
taid IgH tagy o
ALE ;l 3‘

tos
_tDH'
oy >
t‘ns;o treaiD
Addn:: input Mlkmg' code lecio code

?ﬁ////‘: P Vg or Vv
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TOSHIBA

TC58256FT/DC

PIN FUNCTIONS

The device is a serial access memory which utilizes time-gsharing input of address information, The

device pin-outs are configured as shown in Figure 1.

Commend Latch ¥nable; CLE

The CLE input signal is used to control loading of the operation mode
command into the internal command register. The command is latche
into the command register from the I/O port on the riging edge of the
signal while CLE is High.

A L Enable: ALE

The ALE siFnal is used to control loading of either address information
or input data Into the internal address/data register.

Address information is latched on the rising edge of WE if ALE is High.
Input date is latched if ALE is Low,

Chip Ensble: TE

The device goes into a low-power Standby mode when CE goes High
uring a Read operation. The CE signal is ignored when device is In
Busy state ( = L), such as during a Program or Erase operation, and
will not enter Stand‘by mode even If the input goes High. The CE
signal must stay Low durizéa the Read mode Buay state to ensure that
memory array data is correctly transferred to the date register,

Write Enable: WE
thhe WE signal is used to control the acquisition of data from the IO
port,

Read Ensble: RE

The RE signal controls serial data output. Data is available tgga after
the falling edge of Rﬁm
The internal column address counter is also incremented (Address=
Address + 1) on this falling edges.

L/O Port: I/O1 to 8

The I/01 to 8 pins are used as a port for transferring address,
command and input/cutput data to and from the device.

Write Protect: WP
The WP signal is used to protect the device from accidental

Frogamming or erasing. The internal voltage regulator is reset when
s Low. This signal is usually used for prot.ectmf the data during the
power-on/off sequence when input signale are invalid,

Ready/Busy: R/B
The R/B mﬁut signal is used to indicate the ogfrat.ing condition of the
device. The gignal is in Busy state (R/B = L) during the Program,
Erase and Read operations and will return to Ready state ?RJB' = H) after
gﬁpletion of the operation. The output buffer for this signal is an open
: -

Option Pin; OP
This pin have to be connected to GND.

Low Voltage Detect: LVD
The LVD signal is used to detect the power supply voltage level.

TCS8256FT
NCH 1 48 pNC
NC 2 O 47 NC
NCH 3 46 pNC
NCH 4 45 pNC
NcH 5 44 hl/os
ord 6 a3 Q7
7 42 pl/O6
8 41 plQs
9 40 pNC
NCH 10 3p pNC
< B i
Vv ec
veed 13 35 pv
Ned 14 35 bN
Ncg 15 34 pNC
CLEY 16 33 pNC
A 17 32 plo4
# 18 31 pwo3
19 ap pl02
NcH 20 29 plot
NCH 21 28 BNC
NCH 22 27 pNC
NcH 23 26 pNC
NCH 24 25 pNC
TC58256DC
1lz2]3falsf{s|7[a|s]|w0][n
vy [cve|ace[We we [1o1|wo2{uo3| o] vy | vy |

rrrrr
-----

2221|209l 1s] 17|16l 15 ]1af 3l 12
T
vee| & { ne | we [ or [Lvofvosjroriosios| v

Figure 1. Pinout
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TOSHIBA TC58256FT/DC

ehemat] ell Lavo and Address Assignmen
The Program operation works on page units while the Erase operation works on block units.

et —0 o1
[~ 512 16 vos

| / A page consists of 528 bytes in which 512 bytes are used
i ol for main memory storage and 18 bytes are for redundancy
'4 ) S— LAY P or for other uses.
o } 32pages = 1block
- 1page = 528 bytes
:igif 1block = 528 bytes X 32 pages = (16K + 512) bytes
= 2043 block Capacity = 528 bytes X 32 pages X 2048 blocks
g t -
’,' ) An address is read in via the I/O port over
\ | 81/0 three consecutive clock cycles, as shown in Table 1,
e
Ny
528
Figure 2. Schematic Cell Layout
Table 1. Addresmsing
o1 1702 V03 o4 OS5 1106 1107 1108
. A0 to AT: Column addraess
First cycle A0 Al A2 A3 Ad AS A6 Al A9 to A24: Page address
A4 to A24: Block address
Second cycle A9 A10 Al Al12 | A13 Al4 | A15S | Al6 (AQ to A13: NAND address in block )
Third cycle A17 AlB A19 A20 A21 A22 A23 A24
*: AB is automatically set to Low or High by a 0OH ¢commang or & 01H command.
0 n 1 ab]

The operation modes such as Program, Erase, Read and Reset are controlled by the eleven different
command operations shown in Table 3. Address input, commend input and data input/output are
controlled by the CLE, ALE, UF, WE, RE and WP signals, as shown in Table 2.

Table 2. Logic Table

CLE ALE CE WE RE WP
Command !nput H L L .y H "
Data Input L L L . H "
Address Input L K L .y H *
Serisl Data Qutput L L L H ~ I b
During Programming (Busy} * * * * * H
During Erasing (Busy) * " . * d H
Program, Erase inhibit * * * w * L

M: Vi, LiVy, ™ VigorVy
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TOSHIBA

TC58256FT/DC

Table3. Command table (HEX)

First Cycle Second Cycle  |Accaptable while Busy
Serial Data Input 80 -
Read Mode (1) 00 -
Read Mode (2) ot -
Read Vode (3) 50 -
Reset FF - O
Auto Program 10 -
Auto Block Erase 60 Do
Status Read 70 - ©
D Read 90 -

HEX data bit assignment

(Example)

o8 .

Serial data input: 80H
——

o ity e e,
[1]oloJofe]ofo]o]

4 3 2 lot

Once the device has been et to Read mode by a 00H, 01H or 50H command,
additional Read commands are not needed for sequential page Read operatione.
Table 4 shows the operation states for Read mode.

Table4. Read mode operation statas

CLE ALE WE RE 1101 TO V08 Power
Output Select L L H L Data output Active
Output Deselect L L H H High impedance Active
Standby L L H * High impedance Standby

H:Vig LiViL * Vi or VL
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TOSHIBA

TC58256FT/DC

DEVICE OPERATION
Read Mode (1)

Read mode (1) is set when a "00H" command is issued to the Command register. Refer to Figure 8

below for timing details and the block diagram,

ae _ [\

LW/ /)

LA VAR VAR VAR
ALE / \

|

RE

/

\WAWAWAWAW)

Busgy I

N

N
RB M o~

vo —{E-_ DO
—_—

Start-address input

A data transfer operation from the cell array to the
register starts on the rising edge of WE in the third cycle
{after the address information has been latched). The device
will be In Busy state during this transfer period. The TE

v

Figure 3. Read mode (1) operation

Read Mode (2)

Cell array

signal must stay Low after the third address input and
during Busy state.

After the transfer period the device returns to Ready
state. Serial data can be output synchronously with the RE
clock from the start pointer designated in the address input

cycle.

WE

VARV AR VAT |

ALE / \

RE

Busy

B N ~

(WAWAWAYAY A

T

M
Start-address Input
M

286 527
[ LI ¥ >
Select page
N —:#’mnmmﬂi}all array

Figure 4. Read mode (2) operation

The operation of the device after input of the 01H command Is
the same as that of Read mode (1). If the start pointer is to be set
after column address 256, use Read mode (2).

Howaver, for a Sequential Read, output of the next page starts

from column address 0.
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TOSHIBA TC58256FT/DC

d Mod:

Read mode (3) hes the same timing s Read modes (1) and (2) but is used to access information in

the extra 16-byte redundancy area of the page. The start pointer is therefore set to a value hetween
byte 512 and byte 527.

Addresses bits AQ to A3 are used to set the start pointer
for the redundant mamory cells, whils A4 to A7 are ignored.
Once a "50H" command has been issued, the pointer moves to
the redundant cell locations and only those 16 celis can be
addressed, regardless of the value of the Ad-to-A7 address.

(An "00H" command Is necessary to move the peinter back to
Figure 5. Read mode (3} operation the 0-to-511 main memory cell location.)
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TOSHIBA TC58256FT/DC

Sequential Read (1X(2)(8)
This mode allows the sequential reading of pages without additional address input.
@
D1
R ~—— N ~—— tﬂ N — n
Address input 44— »  Data output *-—p Data output P
]
W _ Bus Bus: Buy
0 527 (01H (50H) 512 527
bE—» ———
O gm— g Bt C
ot ] _4"___’__,,5 ”
‘—'d ) I et o
" —
Secquential Read (1) Sequential Read (2} Sequential Read (3)

Sequential Read modes (1) and (2) output the contents of addresses 0 to 527 as shown above,
while Sequential Read mode (3) outputs the contents of the redundant address locations only. When
the pointer reaches the last address, the device continues to output the data from this address **on
each RE clock signal.
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TOSHIBA TC58256FT/DC

Status Read

The device automatically implements the execution and verification of the Program and Erase
operations. The Status Read function is used to monitor the Ready/Busy status of the device, determine
the result (pass/fail) of a Program or Erase operation, and determine whether the device is in Suspend
or Protect mode. The device status is output via the /O port on the RE clock after a "70H" command
input. The resulting information is outlined in Table 5,

Table 5. Status cutput table

STATUS QUTPUT
o Pass/ Fail Pass: 0 Fail: 1
oz | terumd o o el st o0 U1 byl
1703 Not Used 0
1104 Not Used 0
1/08 ~ Not Used 0
1/ 06 Not Used 0
1107 Ready / Busy Ready: 1 Busy: 0
/08 Write Protect Protect: O Not Protected: 1

An application example with multiple devices is shown in Figure 6.

Ei‘l EIZ zi! EEN EE1+1
CLE —— B
ALE ———| Davics Davice Davice Davice Device
WE 9 9 2 9 3 9 w q Nes
A —=0 o o —)

w- . [\ /

R | - -

o {70rY Y {70r) &'
Ned \*Status on N—d "xsmus an
Daevice 1 Device N

Figure 6. Status Read timing application example

System Design Note: If the R/, pin signals from multiple devices are wired together as shown in the
£pm, the Status Rerd function can be used to determine the status of each individual device.
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TOSHIBA TC58256FT/DC

Auto Page Program

The device carries out an Automatic Pege Program operation when it receives a "10H" Program
command after the address and data have been input. The sequence of command, address and data
input is shown below. (Refer to the detalled timing chart.)

80 (o) 70— uo Lo
Data input Program command Status Read Fall
command  Agdress DA Input command
: input 0 to 527
R \ [ R/B automatically returns to Ready after completion of
the oparation,
Data input

Program Reading & verification
The data Is transferred (programmed) from the register to the
Selected selected page on the rising edge of WE following input of the
page "10H" commend. After programming, the programmed data Is

transfarred back to the register to be automatically verified by
the device. If the programming does not succeed, the
Program/Verify operation is repeated by the device untll success is

achieved or until the maximum loop number set in the device is
Figure 7. Auto Page Program operation reached.

Auto Block Erage

The Auto Block Erase operation starts on the rising edge of WE after the Erase Start command
"DOH" which follows the Erase Setup command "80H". This two-cycle process for Erase operations acts
as an extra layer of protection from accidental erasure of data due to external noise, The device
automatically executes the Erase and Verify operations,

e Pass

( 60 >, < D0 ) 70 @
. Fail
Block address " Erase Start Status Read
input: 2cycles command command

R/E \ Busy ,
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TOSHIBA TC58256FT/DC

Reset

The Reset mode stops all operations. For example, in the case of a Program or Erase
operation the internally generated voltage is discharged to 0 volts and the device enters Wait state.
The address and data registers are set as follows after a Reset:
» Address Register: All "0"
' Data Register:  All "1"
+ Operation Mode: Wait state

The response to an "FFH" Reset command input during the various device operations is as follows:

« When s Reset (FFM) ri r

in
( 80 > { 10 ) FF {00 )
b Register set
Internal Vpp I e >

RB ) \ ‘?-RST (max 10 1) "

Flgure 8.

\

Internal erase
voltage

@ -
’ Register set

{ oo )
‘ trst (max 500 us) .
RS \ . 51 - >/

e
test (max 6 )
Figure 10.

9

[/ Q status: Pass/Fail = Pass
o ——\____I Ready / Busy — Ready

However, the following operation is prohibited, If the following operation is exacuted, correct
resetting of the address and data register cannot be guaranteed.

1/ O status: Ready/Busy — Busy
RE \ /

Figure 11.

2

(2) (3)
. ™

(o) FF @
RE — \ ~ \CF

The second command is invalld, but the third command is
rhe second CEF ) O,
Figure 12.

-
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ID Read

The TC58VE4FT/DC contains ID codes which identify the device type and the menufacturer. The ID
codes can be read out under the following timing conditions:

IW

s L_ [
oo\ \ )
ALE j—'j tart

RE

vo m 00 98K 75H

ID Read command Address
00

Maker code Device code

For the specifications of tha access times treain, tcp and tagy refer to the AC Characteristics,

Figure 13. 1D Read timing

Table 6. Code table

1108 woz? os Y05 104 1f03 oz Vo1 Hex Data
Maker code 1 0 0 1 1 0

0 0 98H
1 0 1 75H

Davice code 0 1 1 1 0
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APPLICATION NOTES AND COMMENTS

(1) Prohibition of unspecified commands

The operation commands are listed In Table 3, Input of a command other than those specified in
Table 8 is prohibited. Stored data may be corrupted if an unknown command is entered during the
command cycle,

(2) Poliuter control for "00H", “"01H" and "50H"

The device has three Read modes which set the destination of the pointer. Table 7 shows the
destination of the pointer, and Figure 14 is a block diagram of their operations.

0 255 256 511 512 527
Table 7. Poimter Destiration
A | I | < |
Read Mode | Command Pointer ) U ¥ S 9 S
(1) 00H 0 to 255
{2) 01H 256 to 511
{3) S0H 512 to 527 00H —p
01H —» Pointer contral
50H =

Figure 14, Pointer control

The pointer is set to region A by the "00H" command, o region B by the "01H" command, and
to reglon C by the "50H" command,

(Example)
The "00H" command must be input to set the pointer beck to region A when the pointer is
pointing to region C.

Pear™
00H 50H
[ SO L S ——
Address Start point Address Start point Addrass Start point
: A area A area C area
SOH {ooH)
[ —
Address Start point Address Start point Adarm Start point
C area C area A area
01H
\_V—J
Address  Start point Address Start peint

B area A ares

To program region C only, set the start point to reg'lon C using the 50H command,

50H (F0R) 10H
Address y
‘ Programming region C only
Start paint
C area

DD r———®= =
Address

Programming regions B and C

.L
Start point
B ares

Figure 15. Example of How to Set the Pointer
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(38) Acceptable commands after Serial Input command "80H"

Once the Serial Input command "80H" has been input, do not input any command other than the
Program Execution commend "10H" or the Reset commend "FFH",

I~
&> G
e I g B o B oy I 1
WE T e —
Address input E
R/E \ /
' Figure 16.

If a command other than "10H" or "FFH" is input, the Program operation is not performed.

’—,—( «<> 10 )
ommand Other Programming cannot be sxecuted. }

Far this operation the "FFH" command Is

than "10H" or "FFH" needed.

(4) Status Read during a Read operation

Command @ \Zoﬁ_f =
[\
T\ \J
RE \
RE

Address N Status Read \_l\ : \_,-\J_
ut

command in|
° Status Read Status output
Figure 17.

The device status can be read out by inputting the Status Read command "70H" in Read mode.
Onee the device has been set to Status Read mode by a "70H" command, the device will not return to
Read moda.

Therefore, a Status Read during & Read operation is prohibited.

However, when the Read command "00B" is input during [A], Status mode is reset and the device

returns to Read mode. In this case, data output starts automatically from address N and address input
is unnecessary .

(5) Auto programming failure

Ceo) Cio) 70 10> Ceo ) <D
Address Data Address Data
M input N input

If the programming result for page address M Is Fail, do not try to program the
- W 2277770777 page to address N in another block. Because the previous input data has been lost,
the same input sequence of 80H command, address and data is necessary.

Figure 18.
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(8) R/B: termination for the Ready/Busy pin (R/B)

A pull-up resistor needs to be used for termination because the R/B buffer consists of an open
drain cireuit.

Vee
o Ew N |
= ¢ P! -
.| 7 | t'
Vees3.3V
Vss 154 [~ ‘ Tam25°C - 15M8
CL= 100 pF
7;[7 Figure 19, L] L= P
05 -
This data may vary from device to device. “ : ors
Wae recommend that you use this dats a3 a | i t i
reference when selecting a resistor value. 0 1k0 2k0 k0 Ak}

(7) Status after power-on

Although the device is set to Read mode after power-on, the following sequence is necessary
becatise some input signals may not be stable at power-on.

(rF =00 )
N’ Na”
Reset Read mode (1)

Power on

Figure 20.

(8) Power-on/off sequence:
The WP signal is useful for protecting against data corruption at power-on/off. The following

timing sequence is necessary:
. H H —(( ] I:\
ov P 7 N\
Don't Don't
care care
CE, WE, RE

CLE, ALE Vin

viL ViL
Wwp Qparation I

Figure 21. Power-on/off Saquence
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(9) Note regarding the WP signal
The Erase and Program operations are automatically reset when WP goes Low. The operations

are enabled and disabled as follows:

nabl
DIN \‘ 80 ,‘ {10 )
w T
“ B I
tww
100 ns min
fgabl
WE 14 u
DIN { 80 ) {10 )
w —
RE -
tww
100 ns min
Enable Erasing
WE IJ Q
DIN \‘ 50 { D0 )
WF '
Y -— |
tww
100 ns min
Disable Erasing
WE — | I
DIN { 50 > { D0 )
m —
RE -
100 ns min
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(10) When four address cycles are input
Although the device may read in a fourth address, it is ignored inside the chip.

Read operation

ac [ \
CE \
" RS
ALE / \
o —H—~OHOHOOD

00, 01H or 50H pddres pt Klgnorod
" \

Internal read operation starts when WE goes High in the third cycle.

Figure 22,

Program opsration

CLE_j_—\
a ™\
e T
/ \

o I e Gl s D s G G ., G . G S
W—/ S —_— —y
Addrass input Data input
Ignored
Figure 23,
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(11) Several pmMng cycles on the same page (Partial Page Program)

A page can he divided into up to 10 segments. Each segment can be programmed individuelly as
follows:

First programming Data Pattern 1

Sscond programming m ﬂ All 1s

Tenth programming Data pattern 10

Dats
Result Data Pattern 1 Pattern 2 Cata Pattern 10

Figure 24.

Note: The input data for unprogrammad or previously programmed page segmants must be "1"
(l.e. the inputs for all page bytes outside the segment which is to be programmaed should be
set to all "1"),

(12) Note regarding the RE signal

The internal column address counter is incremented synchronously with the RE clock in Read
mode. Therefore, once the device has been set to Read mode by a "00H", "01H" or "50H" command,
the internal column address counter is incremented by the RE clock independently of the address
input timing. If the HE clock input pulses start before the address input, and the pointer reaches the
last column address, an internal read operation (array — register) will occur and the device will enter
Busy state. (Refer to Figure 25.)

Address input
I

N

uo—@ Z— H A —
" \WAVERVAWN

Figure 25.

Hence the RE clock input must start after the address input.
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(18) Invelid blocks (bad blocks)
The device occasionelly contalns unusable blocks, Therefors, the following issues must be

recognized: .
Check to see whether the device has any bad blocks after
installation of the device into the system. Do not try to access bad

/77> BadBlock  blocks. A bed block does not affect the performance of good blocks

because it is isolated from the Bit line by the Select gate,
The number of valid blocks is as follows:

b ' MIN TYP. MAX UNIT

(/24> Bed Black

] Valid (Good) Blocks T.B.D T.B.D 2048 Block
Figure 2. Figure 28 shows the flow for bad block testing

(14) Faiflure phenomena for Program and Erase operations

The device may fail during & Program or Erase operation.
The following possible failure modes should be considered when implementing systems in which

reliability is at a premium.

FAILURE MODE DETECTION AND COUNTERMEASURE SEQUENCE
Block Erase Failure Status Read after Erasw —» Block Replacement
Page Programming Failure | Status Read after Program — Block Replacement

Single Bit" | programming Failure | (1) Block Verify after Program —» Retry
"1 -0 () ECC

* (1) or (2)

® ECC : Error Correction Code — Hamming Code ete.
Exsmple: 1-bit correction & 2-bit detection

® Block Replacament

Program
Error occurs When an error occurs in Block A, try to
Buffer \\_‘:= reprogram the data into another block (e.g.
memary \ ” } Block A  Block B) by loading it from an external buffer.
| = Then, prevent further system accesses to Block
T T A (by creating a bad block table or by using
s } Block another appropriate scheme).
Figure 27.
Erase

‘When an errer occurs in an Erase cperation, prevent future accesses to this bad block
{again by creating a table within the system or by using another appropriate scheme).
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BAD BLOCK TEST FLOW

C : Checkerboard patiern
T  Invertad checkerboard pattern
Blank check : 1 Block Read (FFH)

Block No. = 1

Pass
Fall

Bad Block

<o >0

Yot
Block No. = 1

ol
C-PattProg

Pass
Read (00H)
Pass

Fail

:

BNo. = BNo.+ 1

Fail

Bad .
Y _Pass Block

% Fafl Yes

Pass

Fail

Pass

”_ Fail

B No. w2048 No
Yos | =
Test End

Figure 28.

ATTENTION : TC58256DC

(1) Avoid bending or subjecting the card to sudden impact.

(2) Avoid touching the connectors so as to avoid damage from static electricity.
This card should be kept in the antistatic film case when not in use.

(8) Toshiba cannot accept, and hereby disclaime liebility for, any damage to the card including
data corruption that mey occur because of mishandling,
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PACKAGE DIMENSIONS

® Plastic TBOP
TSOPI 48 -P--1220—0.50

Unit: mm

12.4MAX
12.040.1

01

1.040.1 0.1+0.05

5
?J

44530
T
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PACKAGE DIMENSIONS
FDC-22A

Unit: mm

Aq _
%
b
20,2 = s |
- T [
% N _j 2]y
I A
-
ra
-y L 250
" PN . I
T T
22
L8N

E: Write-protect area
F: The distance between the surface of D and all contact areas is less than 0.1 mm.
G: Index area
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