ghipsmall

Chipsmall Limited consists of a professional team with an average of over 10 year of expertise in the distribution
of electronic components. Based in Hongkong, we have already established firm and mutual-benefit business
relationships with customers from,Europe,America and south Asia,supplying obsolete and hard-to-find components
to meet their specific needs.

With the principle of “Quality Parts,Customers Priority,Honest Operation,and Considerate Service”,our business
mainly focus on the distribution of electronic components. Line cards we deal with include
Microchip,ALPS,ROHM, Xilinx,Pulse,ON,Everlight and Freescale. Main products comprise
IC,Modules,Potentiometer,IC Socket,Relay,Connector.Our parts cover such applications as commercial,industrial,
and automotives areas.

We are looking forward to setting up business relationship with you and hope to provide you with the best service
and solution. Let us make a better world for our industry!

Contact us

Tel: +86-755-8981 8866 Fax: +86-755-8427 6832
Email & Skype: info@chipsmall.com Web: www.chipsmall.com
Address: A1208, Overseas Decoration Building, #122 Zhenhua RD., Futian, Shenzhen, China

iy [0



TOSHIBA TC58NVGOS3HTAO00

TOSHIBA MOS DIGITAL INTEGRATED CIRCUIT SILICON GATE CMOS

1G BIT (128M x 8 BIT) CMOS NAND E°PROM
DESCRIPTION

The TC58NVGOS3HTAOO is a single 3.3V 1Gbit (1,140,850,688bits) NAND Electrically Erasable and
Programmable Read-Only Memory (NAND E2ZPROM) organized as (2048 + 128) bytes x 64 pages x 1024blocks.

The device has a 2176-byte static registers which allow program and read data to be transferred between the
register and the memory cell array in 2176-byte increments. The Erase operation is implemented in a single block
unit (128 Kbytes + 8 Kbytes: 2176 bytes x 64 pages).

The TC58NVGOS3HTAOO is a serial-type memory device which utilizes the I/0 pins for both address and data
input/output as well as for command inputs. The Erase and Program operations 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 other systems which require high-density non-volatile memory data storage.

FEATURES
e Organization
x8
Memory cell array 2176 x 64K x 8
Register 2176 x 8
Page size 2176 bytes
Block size (128K + 8K) bytes

e Modes
Read, Reset, Auto Page Program, Auto Block Erase, Status Read, Page Copy

e Mode control
Serial input/output
Command control

e Number of valid blocks
Min 1004 blocks
Max 1024 blocks

e Power supply
Voo =2.7V to 3.6V

e Access time
Cell array to register 25 us max
Serial Read Cycle 25 ns min (CL=50pF)

e Program/Erase time
Auto Page Program 300 ps/page typ.
Auto Block Erase 2.5 ms/block typ.

e Operating current
Read (25 ns cycle) 30 mA max.

Program (avg.) 30 mA max

Erase (avg.) 30 mA max

Standby 50 pA max
e Package

TSOP I 48-P-1220-0.50 (Weight: 0.53 g typ.)

e 8Dbit ECC for each 512Byte is required.
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PIN ASSIGNMENT (TOP VIEW)
TC58NVGOS3HTAO00
I I
x8 x8
NC O1 O 48 O NC
NC 02 47 A NC
NC O3 46 O NC
NC 04 45 Ao NC
NC 05 44 P /08
NC 06 43 p /07
RY/BY 0O7 42 O 1/06
RE 08 41 p /05
CE 09 40 p NC
NC O 10 39 0 NC
NC O M 38 0 NC
Vee 012 37 B Vce
Vss O 13 36 0 Vss
NC O 14 35 @ NC
NC O 15 34 p NC
CLE O 16 33 @ NC
ALE O 17 32 0 /04
WE O 18 31 p 1/03
WP 0O 19 30 g0 1/02
NC O 20 29 0 /01
NC O 21 28 B NC
NC O 22 27 B NC
NC 0O 23 26 0 NC
NC O 24 25 B NC
PIN NAMES
1/01 to 1/08 1/0 port

CE Chip enable

WE Write enable

RE Read enable

CLE Command latch enable

ALE Address latch enable

WP Write protect
RY/BY Ready/Busy

Vee Power supply

Vss Ground

NC No Connection
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BLOCK DIAGRAM
Vce Vss
i} Status register [« I I
/01 © K J Address register Column buffer
I/0 LA
to Control circuit {;’ T e ﬂ |—> Column decoder
1/08 O Command register é Data register
{} | Sense amp N
E O—> 5
CLE o—| £ | B8]
2 | 8|
ALE 0——— L
; P 19 o |
WE Logic control Control circuit g g g Memory cell array
— [ohe) S
RE O——> 2 z |
P x o | |
WP O——— [h4
RY/BY o: {}
I— RY/BY HV generator
ABSOLUTE MAXIMUM RATINGS

SYMBOL RATING VALUE UNIT
Vce Power Supply Voltage -0.6t0 4.6 \%
VIN Input Voltage -0.6t04.6 \%
Vio Input /Output Voltage -0.6toVec +0.3 (£4.6V) \%
Pp Power Dissipation 0.3 w
TSOLDER Soldering Temperature (10 s) 260 °C
TsTG Storage Temperature -55to 150 °C
ToPr Operating Temperature 0to70 °C

CAPACITANCE #(Ta = 25°C, f = 1 MHz)

SYMBOL PARAMETER CONDITION MIN MAX UNIT
CiN Input ViNn=0V — 10 pF
Cout Output Vout=0V — 10 pF
*  This parameter is periodically sampled and is not tested for every device.
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TOSHIBA TC58NVGOS3HTA00
VALID BLOCKS
SYMBOL PARAMETER MIN TYP. MAX UNIT
NvB Number of Valid Blocks 1004 — 1024 Blocks
NOTE: The device occasionally contains unusable blocks. Refer to Application Note (13) toward the end of this document.

The first block (Block 0) is guaranteed to be a valid block at the time of shipment.
The specification for the minimum number of valid blocks is applicable over lifetime

RECOMMENDED DC OPERATING CONDITIONS

SYMBOL PARAMETER MIN TYP. MAX UNIT
Vce Power Supply Voltage 2.7 — 3.6 \%
VIH High Level input Voltage Vce x 0.8 — Vce +0.3 V
VL Low Level Input Voltage -0.3* — Vce x 0.2 V
* -2V (pulse width lower than 20 ns)

DC CHARACTERISTICS (Ta=0to 70°C, Vcc = 2.7 to 3.6V)

SYMBOL PARAMETER CONDITION MIN TYP. MAX UNIT
IiL Input Leakage Current ViN=0VtoVce — — +10 LA
ILo Output Leakage Current Vout=0Vto Vce — — +10 pA
lcco1 Serial Read Current CE =V|L, louT =0 mA, tcycle = 25 ns — — 30 mA
lcco2 Programming Current — — — 30 mA
lccos Erasing Current — — — 30 mA
lccs Standby Current CE =Vcc-02V, WP =0V/Nce — — 50 A
VoH High Level Output Voltage [loq=-0.1 mA Vec - 0.2 — — \Y
VoL Low Level Output Voltage [loL =0.1 mA — — 0.2 \Y
loL Output current of RY/BY

= VoL=0.2V — 4 _ A
(RY/BY) |pin oL=0 m
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TOSHIBA

TC58NVGOS3HTAQO

AC CHARACTERISTICS AND RECOMMENDED OPERATING CONDITIONS

(Ta=0to 70°C, Vcc = 2.7 to 3.6V)

SYMBOL PARAMETER MIN MAX UNIT
tcLs CLE Setup Time 12 ns
tcLH CLE Hold Time 5 ns
tcs CE Setup Time 20 — ns
tcH CE Hold Time 5 — ns
twp Write Pulse Width 12 — ns
taLs ALE Setup Time 12 ns
tALH ALE Hold Time 5 ns
tbs Data Setup Time 12 — ns
tbH Data Hold Time 5 — ns
twe Write Cycle Time 25 — ns
twH WE High Hold Time 10 ns
tww WP Highto WE Low 100 ns
tRR Ready to RE Falling Edge 20 — ns
tRw Readyto WE Falling Edge 20 — ns
trRp Read Pulse Width 12 ns
trRc Read Cycle Time 25 ns
tREA RE Access Time — 20 ns
{CEA CE Access Time — 25 ns
tcLr CLE Lowto RE Low 10 — ns
tAR ALE Lowto RE Low 10 — ns
tRHOH RE High to Output Hold Time 25 — ns
tRLOH RE Low to Output Hold Time 5 — ns
tRHZ RE High to Output High Impedance — 60 ns
tcHz CE High to Output High Impedance — 20 ns
tcsp CE High to ALE or CLE Don't Care 0 — ns
tREH RE High Hold Time 10 — ns
tirR Output-High-impedance-to- RE Falling Edge 0 — ns
tRHW RE High to WE Low 30 — ns
twHC WE High to CE Low 30 — ns
tWHR WE High to RE Low 60 — ns
tR Memory Cell Array to Starting Address — 25 us
{DCBSYR gsrt]a)l Cache Busy in Read Cache (following 31h and L 25 us
tDCBSYR2 Data Cache Busy in Page Copy (following 3Ah) — 30 us
twi WE High to Busy — 100 ns
tRST Device Reset Time (Ready/Read/Program/Erase) — 5/5/10/500 us

*1: tCLS and tALS can not be shorter than tWP
*2: 1CS should be longer than tWP + 8ns.
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TOSHIBA TC58NVGOS3HTA00
AC TEST CONDITIONS
CONDITION
PARAMETER
Vce: 2.7 to 3.6V

Input level Vee-0.2V,0.2V

Input pulse rise and fall time 3ns

Input comparison level Vcc/ 2

Output data comparison level Vcc/ 2

Output load

CL(50 pF)+1TTL

Note: Busy to ready time depends on the pull-up resistor tied to the RY/BY pin.

(Refer to Application Note (9) toward the end of this document.)

PROGRAMMING AND ERASING CHARACTERISTICS

(Ta=0to 70°C, Vcc = 2.7 to 3.6V)

SYMBOL PARAMETER MIN TYP. MAX UNIT NOTES
tPrROG Average Programming Time — 300 700 us
tbcBsSYW?2 Data Cache Busy Time in Write Cache (following 15h) — — 700 us (2)
N Number of Partial Program Cycles in the Same Page — — 4 (1)
tBERASE Block Erasing Time — 2.5 5 ms

(1) Refer to Application Note (12) toward the end of this document.

(2) tbcsyw2 depends on the timing between internal programming time and data in time.

Data Output

When tREH is long, output buffers are disabled by /RE=High, and the hold time of data output depend on tRHOH
(25ns MIN). On this condition, waveforms look like normal serial read mode.
When tREH is short, output buffers are not disabled by /RE=High, and the hold time of data output depend on
tRLOH (5ns MIN). On this condition, output buffers are disabled by the rising edge of CLE,ALE,/CE or falling
edge of /WE, and waveforms look like Extended Data Output Mode.
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TOSHIBA TC58NVGOS3HTAO00

TIMING DIAGRAMS

Latch Timing Diagram for Command/Address/Data

CLE
ALE
Setup Time Hold Time

CE
WE \ /

RE

110

% Vg orViL

Command Input Cycle Timing Diagram

CLE
tcLs tcLH
} o !

tcs

0

twp
« _r

_ tas

< T\ t}/ I
I O

% Vi or VL

CE

m

I/

O
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TOSHIBA

TC58NVGOS3HTAQO

Address Input Cycle Timing Diagram

CLE

WE

tcLs

7

toLH

T

t(‘;H . tcs twc tcH
. twe twH  twp twH twp twH twp
. taLs taLH
ALE ;L l
tDH tps | tbH tps | toH tps | toH

110 /////////% CAOto 7

N

CA8 to 11 % PAO to 7 % PA8 to 15

=2

Data Input Cycle Timing Diagram

CLE

ALE

110

tcLs

7\

ﬁ Vg or VL

tcLH

iz

tcs

.

7\

tcH

tcs

T

L

7

/ DINO %% DIN2175

7

2012-08-31C



TOSHIBA TC58NVGOS3HTA0O
Serial Read Cycle Timing Diagram
trc
cE /
%A %5\ /
trP tREH trp trp tchz
- \ N\ T\ /
RE \_/ tRHZ \_/ tRHZ \—/ tRHZ
{REA trHoH| | IREA tRHOH {REA tRHOH
tcea tcea
110 i
tRR
((
- ))
RY/BY ;[
% Vg or VL
Status Read Cycle Timing Diagram
tcLr
tcs
e X / 277
| twe | ftcH tcea
WE i ;/ ) tcHz
WHC
twHR
=E \ /
RE
|/ tRHOH
tps | tbH iR
tREA tRHZ
; S
o o X o

RY/BY /

*: 70h represents the hexadecimal number

% Vg or VL
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TOSHIBA

TC58NVGOS3HTAQO

Read Cycle Timing Diagram

tcLr
|
tcLs tcLH tcLs  tcLH
tcs tcH .tCS tcH
= 1% B 85 5 9 | 9D
twc
e\ A\ [
taLH tALs taLH taLs
ALE }l !‘
tR RC.
tps |tDH tps|toH tps|tbH tDs|tbH tDs |toH tps | tDH tRR tcEA
>
t
CA0 CA8 PAO PA8 REAYDouT\ [DouT
'/Oﬁ(wh % to7 %toﬂ%to? %tms} 30n N \N+1
|
—_— Data out from
o Col. Add. N Col. Add. N
RY/BY )
Read Cycle Timing Diagram: When Interrupted by CE
tcLrR
>
CLE K i ]
tcLs  tcLH tcLs  tcLH
tcs tcH fcs tcH
=2 0 5 0B 0 | 7 |
twe lltcsp
= [ YRYRYEY: [
U Uy
taLH  tALs taLH  taLs
ALE l ! %
] \ .
R Re . Ttohz
RE twB )E ’ JK ;lt
RHZ
tDs|tDH tos|toH tps|toH tos|toH  tDs|toH tps |toH tRR tCEA tRHOH
| N
[ CAO CA8 PAO PAS 'REA fbout\_fPout\__
Vo % 00h to7 %toﬂ %to? %toﬁ 30h N AN
—_
Col. Add. N Col. Add. N
RY/BY ! i
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TOSHIBA TC58NVGOS3HTAO00

Read Cycle with Data Cache Timing Diagram (1/2)

1
tcLr : tcLr
1
CLE l !
toLH ] tcLH teLH) 1 toLH)
tcLs el tcLs tcLs e i1tcLs
_) tcH toH tcH tgH

tcs

SulWYYW sl = BV

|
1
\ A\ [ [ M\
e\ YERTERVERY \J Y
1
tALH  tALs tALH  tALs tRw tCEA ] tCEA
1
1
ALE ;l !K :
_ 1
1
tR tbcBSYR1 RC 1 tbcBSYR1
1
RE tws tws \ ! tws \
RE L : L
tps |tbH tps|toH tps|ton tbs|toH  tDs|toH tps |toH tps |toH RR|_|trea : S |tDH RR | trea
| I 1
110 PR %tgﬁ% 30h 31h DOUT)_(DOUT>-<:::>-<D0UT : 31h D%UT>-
I !
Column address Page address h ': Page address
N * M Page address M . M+ 1
R 1
RY/BY v v ! - /
] ] Col. Add. 0 . \ J Col.Add. 0
1
1
1
1

* The column address will be reset to 0 by the 31h command input.

H

Continues to of next page
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TOSHIBA

TC58NVGOS3HTAOO

Read Cycle with Data Cache Timing Diagram (2/2)

tCLR tcLR tcLR
CLE ! [
! toLH ] toLm |\ ‘« ] toL
'tcLs tcLs ) tcLs
Lt e _lfe
1tcs tcs tcs
= O D | b BB B\ b b W)
. "
1
1
1 (¢
1 »
— o\ ;l \ f \ ;l
WE 1
1
! tCEA {CEA tCEA
1
1
ALE :
: IDCBSYR1 trc DCBSYR1 tRC tDCBSYR1 trC
1
RE ! tws tws tws L
=/ \J M _ W
1
tpglt] tps|t tpsit
: pg|tpH tRR tREA DS|tDH tRR tREA tps|toH tRR tREA
1
1 [
ouT\/DouT £y ouT\/DouT ouT\/DouT
PN W e PHEN W
1 Page address
! Page address M + 1 M+ 2 Page address M +x
((
T ! l \ l » ) l
- 1
RY/BY 1 K_} Col. Add. 0
: Col.Add. 0 Col. Add. 0
1
1
Make sure to terminate the operation with 3Fh command.
Continues from n of last page
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TOSHIBA

TC58NVGOS3HTAQO

Column Address Change in Read Cycle Timing Diagram (1/2)

CLE

WE

tcLr
! :
tcLs tcuH toLs toLn) 1
L d L 1
1
tcs  |tcH _tcs |tey I
1
=X_ D b H DY T b Db
twec :
tCEA .
VARV VIRVIRVINY i
1
tatH tALs tALH, tALS !
1
1
1
1
tR tRe !
e \y i [\
1
tps |toH tps|ton  tpsitoH tos|toH  tpsiton  tos|toH IRR| | trea :
1
1
CA0 CA8 PAO PA8 oun\/Doutg/O
'/O%wh%tm%mﬂ%to?%mw%”h A N\asiPi

RY/BY

Page address
P

|
Page address
P 1

Column address
A

H._________

Continues from n of next page
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TOSHIBA TC58NVGOS3HTAO00

Column Address Change in Read Cycle Timing Diagram (2/2)

ALE

110

RY/BY

Column address
B

1
1 tcLrR
1
1
QE \ JtoLs tom
| ! !
: tcs  [tcH tcs tcH
1
A Th h A D b
i t
! RHW twe | ICEA
1
' \ J \ / \ [/
| i ]
. U oY
! tALH  tALs taLH, tALS
I }
1
1
1
1
_é WHR| [tRC,
(
)
\ VRVEY,
- -
: tos|toH tos|ton  tDs|toH ‘tps|toH tREA
' tir
ou / CA0 CA8 Dout\/Dout Dout
-if-(?J}— 05h to 7 to 11 Eon B >'<B+1>*<B+N'
! Column address Page address
1 B P
1
1
1
1
1
1
1
1
1
1
1

Continues from of last page
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TOSHIBA

TC58NVGOS3HTAQO

Data Output Timing Diagram

tcLs | tolH o

CLE
tcs tcH
CE %i W /
\ |
WE \_7
tALH
ALE
15 i
trRC tcHz
trRp tREH trRp tRHZ
RE \ f ! [
1 S
tCEA tps | toH
tREA IRLOH
110 Dout Command }——
t
RR tRHOH tRHOH
»

RY/BY i

2012-08-31C
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TOSHIBA TC58NVGOS3HTAO00

Auto-Program Operation Timing Diagram

tcLs 5
CLE i / \
tCLS tcLH £
| tcs PR
“k D D 7 H
)7 ))
tcH
_\_}tALH tALH
[ >
t t
ALS taLs tWBPROG
{
ALE
— (C 1
)7 ))
(C (C
_ )7
RE ¢ tps \_/_
DS le—>
t t
IDS tDH tDS ) N DH
CAO CA8 PAO PA8 \ e Status
Vo %Sm‘%to 7*to11 107 Ato 15 DINMA\ 10 AE\ " output)'
Column address
(C
- ))
RY/BY Y‘ }l

@ : Do not input data while data is being output.

% Vg or VL

*)  M: up to 2175 (byte input data for x8 device).
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TOSHIBA

TC58NVGOS3HTAQO

Auto-Program Operation with Data Cache Timing Diagram (1/3)

tcLs

CLE \
tcLs | toLH

e aW

, cs
= \__ A
tcH

. \W)

e MAVAVAVA F\_ﬁ Y
tALH tALH ]
taLs tocesyw?
taLs :
ALE :
— (C H
) ) H
(C (( E
)) H

tbs .DS(_
FDS tDH .tDS tDH‘ toH - toH
(.

—>
cA0 Y cag \ Pao | A8 Vi
Vo %80*‘ to7*to11Xto7Xto15) ‘w"ff@

DiN2175
(C
)Y

15h

RY/BY

@ : Do not input data while data is being output.

:Vigor VL

CAO to CA11 is 0 in this diagram.

1

Continues to

of next page
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TOSHIBA TC58NVGOS3HTAO00

Auto-Program Operation with Data Cache Timing Diagram (2/3)

: tcLs
CLE L
téLs tcLH ( :
tes' tcs ¢
= \_ |/ b 00 H
= g gees
: tcH :
"N S\ Ava \/
x/|tALH tALH
taLs taLs tocesyw?
ALE
H ((
H )) )y
: (( {(
_ )y
RE

EEDS toH  tps|tpH

|
1/0 80h CAO0 Y/ CA8\/ PA0 \/ PA8
to7 Nto11/A to7 /\to 15

DiN2175

Repeat a max of 62 times (in order to program pages 1 to 62 of a block).

Continued from of last page

@ : Do not input data while data is being output.

Eﬁ :VigorVL
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TOSHIBA TC58NVGOS3HTAO00

Auto-Program Operation with Data Cache Timing Diagram (3/3)

tcLs .

ez

o
ol

CLE _Al t(;éLS tCLH!(
t(I:s tcs
D )
tcH
W_\g—}tALH \J tALH Y m

: tALS taLs tPROG (+1)
: 1
E WB
ALE : \ —
—_— K ((
B )) ))

CE

W
)

: tps -
{DS|tpy  tpg| toH toH
H —>
CAO0 \/ CA8 \/ PAO \/ PA8 -
"Oﬁwh to7*to11Xto7Xto15 w @ 10h N
: o DiN2175
— H )7
RY/BY : 3
: @ : Do not input data while data is being output.
% :VigorVL
2
(*1) tproa: Since the last page programming by 10h command is initiated after the previous cache
Continued from of last page program, the tprog during cache programming is given by the following equation.

tprROG = tprOG Of the last page + tprog of the previous page — A
A = (command input cycle + address input cycle + data input cycle time of the last page)

If “A” exceeds the tprog of previous page, tprog of the last page is tprog max.

(Note) Make sure to terminate the operation with 80h-10h- command sequence.
If the operation is terminated by 80h-15h command sequence, monitor I/0 6 (Ready / Busy) by
issuing Status Read command (70h) and make sure the previous page program operation is
completed. If the page program operation is completed issue FFh reset before next operation.
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TOSHIBA

TC58NVGOS3HTAQO

Auto Block Erase Timing Diagram

e _;C\ /| \Lizzzinl \ Vi
MY M M DN

= | 7/
o /ﬁ[ﬂh o7 Ao 18 oon GRS o (R ——

Auto Block
Erase Setup
command

RY/BY /

% Vi or VL

command

Erase Start\-

m : Do not input data while data is being output.

Status Read

command

20
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TOSHIBA TC58NVGOS3HTAO00

ID Read Operation Timing Diagram

tcLs
CLE
tcLs
~ fcs ~fcs |tcw  tcEA
=\_ A D
o
WE / /
\_/ tALs\_/ tALH
taLH tArR
ALE }l \
RE \ /
tbH \
t
DS tREA |y tREA tREA tREA
/ \ \ See \
110 { 90h 00h 98h F1h
\ / / |\Tab|e 5/
ID Read Address Maker code Device code
command 00

% Vg or VL
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TOSHIBA TC58NVGOS3HTAO00
PIN FUNCTIONS

The device is a serial access memory which utilizes time-sharing input of address information.

Command Latch Enable: CLE

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

Address Latch Enable: ALE

The ALE signal is used to control loading address information into the internal address register. Address
information is latched into the address register from the I/O port on the rising edge of WE while ALE is High.

Chip Enable: CE

The device goes into a low-power Standby mode when @ goes High during the device is in Ready state. The
CE signal is ignored when device is in Busy state (RY /BY = L), such as during a Program or Erase or Read
operation, and will not enter Standby mode even if the CE input goes High.

Write Enable: WE
The WE signal is used to control the acquisition of data from the I/O port.

Read Enable: RE

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

/0O Port: 1/01to 8

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

Write Protect: WP

The WP signal is used to protect the device from accidental programming or erasing. The internal voltage
regulator is reset when WP is Low. This signal is usually used for protecting the data during the power-on/off
sequence when input signals are invalid.

Ready/Busy: RY /BY

The RY/BY output signal is used to indicate the operating condition of the device. The RY / BY signal is
in Busy state (RY /BY = L) during the Program, Erase and Read operations and will return to Ready state
(RY/BY =H) after completion of the operation. The output buffer for this signal is an open drain and has to be
pulled-up to Veceq with an appropriate resister.

If RY/BY signal is not pulled-up to Veeq( “Open” state ), device operation can not guarantee.
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TOSHIBA

TC58NVGOS3HTAQO

Schematic Cell Layout and Address Assignment

The Program operation works on page units while the Erase operation works on block units.

P

Data Cache| .-2048 E

......................

Page Buffer | .-2048 :

1101
S

A page consists of 2176 bytes in which 2048 bytes are
used for main memory storage and 128 bytes are for
redundancy or for other uses.

1 page = 2176 bytes

/:'"”” """" 1 block = 2176 bytes x 64 pages = (128K + 8K) bytes
Capacity = 2176 bytes x 64pages x 1024 blocks
S Y } 64 Pages=1 block
65536 :
pages : :
1024 blocks ;
5 81/0
2176
An address is read in via the I/O port over four
consecutive clock cycles, as shown in Table 1.
Table 1. Addressing
/08 | 1/07 | 1/O6 | I/O5 | 1/04 | 1/O3 | 1102 | 1/O1 CAO to CA11: Column address
First cycle cA7 | ca6 | cas | cad | cas | caz | cat | cao | PAQtoPA1S: Page address
Second cycle L L L L | CA11|CA10| CA9 | CA8 || PA6 to PA15: Block address
PAO to PA5: NAND address in block
Third cycle PA7 | PA6 | PA5 | PA4 | PA3 | PA2 | PA1 PAO
Fourth cycle PA15 | PA14 | PA13 | PA12 | PA11 | PA10 [ PA9 | PAS8
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TOSHIBA TC58NVGOS3HTAO00

Operation Mode: Logic and Command Tables

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

Table 2. Logic Table

CLE ALE CE WE RE wp !

Command Input H L L 4 H *
Data Input L L L 4 H H
Address input L H L Y H *
Serial Data Output L L L H NI *
During Program (Busy) * ¢ * * * H
During Erase (Busy) * * * * * H

* * H * * *
During Read (Busy)

* * L H (*2) H (*2) *
Program, Erase Inhibit * * ® * % L
Standby * * H * * 0 VGG

H: Vin, L: V)L, *: Vg or VL

*1: Refer to Application Note (10) toward the end of this document regarding the WP signal when Program or Erase Inhibit

%2 If CEis low during read busy, WE and RE must be held High to avoid unintended command/address input to the device or
read to device. Reset or Status Read command can be input during Read Busy.

24 2012-08-31C



TOSHIBA

TC58NVGOS3HTAQO

Table 3. Command table (HEX)

First Cycle Second Cycle Acceptable while Busy
Serial Data Input 80 —
Read 00 30
Column Address Change in Serial Data Output 05 EO
Read with Data Cache 31 —
Read Start for Last Page in Read Cycle with Data Cache 3F —
Auto Page Program 80 10
Column Address Change in Serial Data Input 85 —
Auto Program with Data Cache 80 15
Read for Page Copy (2) with Data Out 00 3A
Auto Program with Data Cache during Page Copy (2) 8C 15
Auto Program for last page during Page Copy (2) 8C 10
Auto Block Erase 60 DO
ID Read 90 —
Status Read 70 —
Reset FF —

HEX data bit assignment
(Example) Serial Data Input: 80h

A A
14 N 7 A

[1]ofofofojofo]o]

8 7 6 5 4 3 2101
Table 4. Read mode operation states
CLE ALE CE WE RE 1/01 to 1/08 Power
Output select L L L H L Data output Active
Output Deselect L L L H H High impedance Active
H: Vg, L: VL
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