HN29WG6411A Series

64M AND type Flash Memory
More than 16,057-sector (67,824,768-bit)
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ADE-203-86DC (2)
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EetOet 20, 1998

Description

The Hitachi HN29W6411A Series is a CMOS Flash Memory with AND type memory cells. It has fully
automatic programming and erase capabilities with a single 3.3 V and 5 V power supply. The functions are
controlled by simple external commands. To fit the I/O card applications, the unit of programming and
erase is as small as (512 + 16) bytes. Initial available sectors of HN29W6411A are more than 16,057 (98%
of all sector address).

Features

e On-board single power supply §4: Vcc=3.3V+0.3V
Vee=5.0V£05V
e Organization
O AND Flash Memory: (512 + 16) bytes(More than 16,057 sectors)
O Data register: (512 + 16) bytes
* Automatic programming
O Sector program time: 0.3 ms (typ)
O Address, data latch function
O Internal automatic program verify function
0 Status data polling function
» Automatic erase
Single sector erase time: 0.8 ms (typ)
Block erase time: 0.8 ms (typ)
System bus free
Internal automatic erase verify function
Status data polling function
» Erase mode
O Single sector erase ((512 + 16) byte unit)
O Block erase ((4096 + 128) byte unit)
» Fast serial read access time:
O First access time: [Bs (max)
O Serial access time: 50 ns (max)
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HN29WG6411A Series

* Low power dissipation:

lcc =50 MA (max) (Read) (\:=3.3V)

lcc =70 mA (max) (Read) (e =5V)

lcc = 50MA (max) (Standby) (V. =3.3V)

lcc = 100pA (max) (Standby) (¥ =5V)

lcc = 40 mA (max) (Erase/Program) V= 3.3 V)

lcc = 60 MA (max) (Erase/Program) V=5 V)

lcc = 5HA (max) (Deep standby) ¢ =3.3V)

lcc = 10pA (max) (Deep standby) ¢=5V)

» Error correction (more than 1 bit error correction per each sector read) is required for data reliability.

OO0 oOoogoOoog

Ordering Information

Type No. Available sector Package

HN29W6411ATT-50 More than 16,057 sectors  12.7 x 19.68 mm? 0.8 mm pitch
48-pin plastic TSOP Il (TTP-48/40D)
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Pin Arrangement

HN29WG6411ATT Series
Vee [ 10 48[ ] NC
RES[ |2 47 ] NC
RDY/Busy [ | 3 46 [ ] NC
CDE[ | 4 45[ ] NC
OE[ |5 44 ] NC
/oo [ |6 43| | NC
o1 |7 42| | NC
1102 |8 41 | NC
/03[ ]9 40 [ ] NC
Vgs [ | 10 39 ] NC
Vee L] 15 34 ]NC
1104 | 16 33 ] NC
105 [ | 17 32 | NC
/o6 [ | 18 31| | NC
1107 [ ] 19 30| | NC
sc[ |20 29[ ] NC
WE[ |21 28| | NC
CE[ |22 27| | NC
NC[ |23 26| | NC
Vgs ] 24 25| | NC
(Top view)
Pin Description
Pin name Function
1/00 to 1/107 Input/output
CE Chip enable
OE Output enable
WE Write enable
CDE Command data enable
Vet Power supply
V*! Ground
RDY/Busy Ready/Busy
RES Reset
SC Serial clock
NC No connection

Note: 1. All V. and Vg pins should be connected to a common power supply and a ground, respectively.
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Block Diagram
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Memory Map and Address

Sector address
: A
512 bytes ' 16 bytes
] oo
512 bytes i 16 bytes
BFFEH | _ . ]
512 bytes ! 16 bytes
BFFDH| ] ]
| 3
: @
: o
' (8]
' (4]
' (7]
H <
, ©
' [92]
' (e}
! —
E ~
' n
' o
' (e}
! -
512 bytes ' 16 bytes
0002H [ - il [
0001H | oo 512bytes . 16 bytes
512 bytes ! 16 bytes
0000H ; v
000H 200H  20FH Column address
< ' >
512 + 16 bytes » >
Control bytes
Address Cycles 1/00]| I/O1| /02| /O3] 1/04] 1/05( 1/06| 1107
Sector address | SA (1): First cycle A0 | A1l |A2 |A3 |A4 |A5 [ A6 |A7
SA (2): Secondcycle| A8 | A9 | A10| Al1| A12 | A13| x X
Block address | BA (1): First cycle x*2 | x X A3 |A4 |A5 | A6 | AT
BA (2): Second cycle| A8 | A9 | A10|All| A12| Al3| x X
Notes: 1. Some failed sectors may exist in the device. The failed sectors can be recognized
by reading the sector valid data written in a part of the column address 200 to 205.
The sector valid data must be read and kept outside of the sector before the sector
erase. When the sector is programmed, the sector valid data should be written
back to the sector.
2. An x means "Don't care". The pin level can be set to either V|| or V|, referred
to DC characteristics.
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Mode Selection

Mode CE OE WE SC RES CDE R/B¥ 1/00tol/O7

Deep standby x*4 x x x Vig X Vo,  High-Z

Standby Vi, x x X Vi X Vou High-Z

Output disable vV, vV, vV, X Viir X Vou High-Z

Status register read** A vV, Vi X Vg X Vou Status register outputs
Command write* V, Vi V, V, Vie Vi Vo,  Din

Notes: 1. Default mode after the power on is the status register read mode (refer to status transition).
From 1/00 to 1/07 pins output the status, when CE =V, and OE =V, (conventional read

operation condition).

2. Refer to the command definition. Data can be read, programmed and erased after commands

are written in this mode.

3. The RDY/Busy bus should be pulled up to V.. to maintain the V,,, level while the RDY/Busy pin

outputs a high impedance.

4. An x means “Don’t care”. The pin level can be set to either V, or V,, referred to DC

characteristics.
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Command Definition** 2

First bus cycle Second bus cycle Third bus cycle Four th bis grcl e

Bus Operat on Data Operat on Data Data Operai on Data Operati on Data
Command cydes mode*® in mode in out mode*® in mode in
Serial read (1) 3 Write 00H Write SA Q) Write SA @)
Serial read (2) 3 Write FOH Write SA (L Write SA @y
Read 1 Write 90H Read ID*"#
identifier
codes
Auto erase  Singesector 4 Write 20H Write SA (L Write SA (2) Write BOH"
Block 4 Write 7FH  Write BA (L)® Write BA (2)*° Write BOH?
Auto Program (1y° 4 Write 10H Write SA Q) Write SA (2)* Write 40H""
program
Program (2)*° 4 Write 1FH Write SA (LY Write SA () Write 4oH "
Program (3) 4 Write OFH Write SA(L¥ Write SA (2) Write 40H*"
(Control
bytes)*®
Erase verify 4 Write AOH Write SA @) Write SA (2)* Wite AOH
Reset Write FFH
Read status 1 Write 70H Read SRD*’
register
Clear status 1 Write 50H
register
Notes: 1. Commands and sector address are latched at rising edge of WE pulses. Program data is

a > wbd

9.

10.

11.

latched at rising edge of SC pulses.

The chip is in the read status register mode when RES is set to V,, first time after the power up.
Refer to the command read and write mode in mode selection.

SA (1) = Sector address (A0 to A7), SA (2) = Sector address (A8 to A13).

BA (1) = Block address (A3 to A7), BA (2) = Block address (A8 to A13). Address inputs of A0 to
A2 are not necessary.

By using program (1) and (3), data can additionally be programmed maximum 15 times for each
sector before erase.

ID = Identifier code; Manufacturer code (07H), Device code (92H). SRD = Status register data.

The manufacturer identifier code is output when CDE is low and the device identifier code is
output when CDE is high.

Before program (2) operations, data in the programmed sector must be erased.

No commands can be written during auto program and erase (when the RDY/Busy pin outputs a
VOL)'
The fourth cycle of the auto program comes after the program data input is complete.
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Mode Description

Read

Serial Read (1): Memory data DO to D527 in the sector of address SA is sequentially read. The mode
turns back to the status register read mode at any time @hé@nreset. Output data is not valid after the
number of the SC pulse exceeds 528.

Serial Read (2): Memory data D512 to D527 in the sector of address SA is sequentially read. The mode
turns back to the status register read mode at any time @h@&nreset. Output data is not valid after the
number of the SC pulse exceeds 16.

Automatic Erase

Single Sector Erase: Memory data DO to D527 in the sector of address SA is erased automatically by
internal control circuits. After the sector erase starts, the erasure completion can be checked through the
RDY/Busy signal and status data polling. All the bits in the sector are "1" after the erase. The sector valid
data stored in a part of memory data D512 to D527 must be read and kept outside of the sector before the
sector erase.

Block Erase: Memory data DO to D527 in the 8 sectors of block address BA is erased automatically by
internal control circuits. After the block erase starts, the erasure completion can be checked through the
RDY/Busy signal and status data polling. All the bits in the sectors are "1" after the erase. The sector valid
data stored in a part of memory data D512 to D527 must be read and kept outside of the sectors before the
sector erase.
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Automatic Program

Program (1): Program data PDO to PD527 is programmed into the sector of address SA automatically by
internal control circuits. By using program (1), data can additionally be programmed 15 times for each
sector before the following erase. After the programming starts, the program completion can be checked
through the RDYBusy signal and status data polling. Programmed bits in the sector turn from "1" to "0"
when they are programmed. The sector valid data should be included in the program data PD512 to PD527.

Program (2): Program data PDO to PD527 is programmed into the sector of address SA automatically by
internal control circuits. After the programming starts, the program completion can be checked through the
RDY/Busy signal and status data polling. Programmed bits in the sector turn from "1" to "0" when they are
programmed. The sector must be erased before programming. The sector valid data should be included in
the program data PD512 to PD527.

Program (3): Program data PD512 to PD527 is programmed into the sector of address SA automatically
by internal control circuits. By using program (3), data can additionally be programmed 15 times for each
sector befor the following erase. After the programming starts, the program completion can be checked
through the RDYBusy signal and status data polling. Programmed bits in the sector turn from "1" to "0"
when they are programmed.

16383 16383 T
Sector Sector IZZ
address address '

Memory array Memory arr;':\y
0 0

| {

-
r | ___.
-

0 527 0 512 527
Register Register
Serial read (1) Serial read (2)
Program (1), (2) Program (3)

Erase Verify

In the erase verify mode, 1/03 pin outputs & \ével if data in the selected sector are all "1". Otherwise,
the 1/03 pin outputs a , level .

Status Register Read

In the status register read mode , I/O pins output the same operation status as in the status data polling
defined in the function description.
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Identifier Read

The manufacturer and device identifier code can be read in the identifier read mode. The manufacturer and
device identifier code is selected WiTIDE low and high, respectively.

Function Description

Status Register: The HN29W6411A outputs the operation status data as follows: I/O7 pin outputs a
Vo, to indicate that the memory is in either erase or program operation. The level of /07 pin turns to a

V oy When the operation finishes. 1/05 and 1/04 pins outpys Yo indicate that the erase and program
operations complete in a finite time, respectively. If these pins outgid, W indicates that these
operations have timed out. To execute other erase and program operation, the status data must be cleared
after a time out occurs. 1/03 pin outputs @ Yo indicate that the result of the erase verify is a "pass". If

the erase verify fails, 1/03 pin outputs g,V From 1/00 to I/02 and 1/06 pins are reserved for future use.

The pins output ¥;s and should be masked out during the status data read mode. The function of the
status register is summarized in the following table.

I/O Flag definition Definition

1107 Ready/Busy V,, = Ready, V,, = Busy

1106 Reserved Outputs a V, and should be masked out during the status data poling mode.
1105 Erase check Vo, = Fall, V,, = Pass

1104 Program check Vo, = Fail, V, = Pass

1/103 Erase verify Vo, = Fail (not erased), V,, = Pass (erased)

1102 Reserved Outputs a V, and should be masked out during the status data poling mode.
/01 Reserved

1/00 Reserved

RDY/Busy: The RDYBusy signal also indicates the program/erase status of the flash memory. The
RDY/Busy signal is initially at a high impedance state. It turns tq,alé&tel after the fourth command for

either an erase or programming operation is input. After the erase or programming operation finishes, the
RDY/Busy signal turns back to the high impedance state.

WE: Commands and address are latched at the rising edgg. of
SC: Programming data is latched at the rising edge of SC.
CDE: Commands and data are latched wiiBi is V, and Address is latched whé&DE is V.

RES: RES pin must be kept at the, V (Vg5 0.2 V)level when \ is turned on and off. In this way, data
in the memory is protected against unintentional erase and programiiEg must be kept at the )/
(Vccx 0.2V) level during any operations such as programming, erase and read.

10
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Command/Address/Data Input Sequence

Serial Read (1) (2)

Command/Address —{ 00H/FOH] [sa ()] [SA (2)} ()(}_
CDE —\ / —
_ (
WE N/ / \—
sc Low
Data output
Single Sector Erase
Command/Address { 20H] [sA W—{sA @)} BOH
CDE \ /
WE T\ TN
SC Low
Erase start
Block Erase
Command/Address [ 7EH} [BA ()}—{BA (2)} BOH
CDE \ /
WE T\ /e e
SC Low

Erase start

HITACHI
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Program (1)

Command/Address 10H [sA —T{sA )] £ { 40H]
CDE —\ \ («
JE— ((
WET\ /T \__/ \ ) /T
SC _Low Mﬁ
Data input Program start
Program (2)
Command/Address 1FH [sA@—T{sA )] £ { 40H]
CDE —\ \ «
JE— ((
WET\ /T \__/ \ ) /T
SC _Low /NN SN
Data input Program start
Program (3)
Command/Address OFH [sA@—{sA@)] ) {40H]
CDE —\ \ «
[ ((
WET\_ / N/ [/ ) n__/
SC _Low /N N\ SN\
Data input Program start

12
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Erase Verify Mode

Command/Address AOH [sa (m}—sa @] [ AOH| (-
CDE |\ \ )
WE (
WE T\ /\ \___/ 7
SC _Low (-
Read status

ID Read Mode
Command/Address 90H (—
CDE 1\ \ Vam
WE —\ 5
SC _Low (()_
Manufacture Device code Manufacture ’
code output output code output

Status Register Read Mode

Command/Address 70H <)()_
CDE —
WE —\ i

SC _Low (

Read status '

13
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Status Transition

V,
Deep CcC
standby Power off
A

RE
A
- "\ 00H/FOH_ /Read (1) / (2) \SA (1), SA (2) /Sector addres3\ OE, SC
_ Read (1) / (2)
setup input
_ FFH
FFH, CE
AOH i SA (1), SA (2
setup input
_ FFH
FFH, CE
70H ./ Status register
_FFH,CE read
90H ID read setup CDE
J FFH, CE
a BUSY )
SA (1), SA (2)/ o5F
20H/7FH. /“Sector/Block \BA (1), BA (2) /"Sector/Block ™ BOH Erase
Erase setup address input start read
_ FFH
P Erase finish
10H SA (1) DO to _
, OE -
Standby | /1FH Program \SA (2) _/Sector addres$\P527_/"Program Ao Program
1)/(2) setup input data input start read
. FFH I
P Program finish
D512
SA (1), OF
@ to D527 40H OE :
OFH _ /“"Program (3) \SA (2) _/Sector address Program Program >
setup input data input start) read
_ FFH I | Y,
D Program finish ] Program error or
Erase error
g ERROR )
/ \ OOH SA (1), _
Status register clear [FOH | /Read (1)/(2) \SA (2), /Sector addres3\°F S Read (1)/(2)
N setup input
SO0H FFH
OE : Standby [« FFH, CE
4, 70H »( Status register
read < — \ read
FFH, CE
OE »('Status register )
\ /4 read
o/ \_ /
14
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Absolute Maximum Ratings

Parameter Symbol Value Unit Notes
V. voltage Ve —-0.6 to +7 \Y, 1
All input and output voltages Vin, Vout -0.6to +7 \% 1,2
Operating temperature range Topr 0to +70 °C

Storage temperature range Tstg —65 to +125 °C 3
Storage temperature under bias Thias —10to +80 °C

Notes: 1. Relative to V.
2. Vin, Vout = -2.0 V for pulse width < 20 ns.
3. Device storage temperature range before programming.

Capacitance(Ta = 25°C, f = 1 MHz)

Parameter Symbol Min  Typ Max Unit Test conditions
Input capacitance Cin — — 6 pF Vin=0V
Output capacitance Cout — — 12 pF Vout=0V

15
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DC Characteristics-1(V.. = 3.3V+ 0.3V, Ta=0to +70°C)

Parameter Symbol Min Typ Max Unit Test conditions
Input leakage current I, — — 2 MA  Vin=Vto V.
Output leakage current lo — — 2 HA  Vout=Vg to Ve
Standby V. current lsg: — 03 1 mA CE=V,

[ — 30 50 HA  CE=V,£02V,

RES =V, 0.2V

Deep standby V. current lsgs — 1 5 MA  RES =V 0.2V
Operating V. current lect — — 25 mA  lout=0mA, f=0.2 MHz

lccs — 30 50 mA  lout=0mA, f=20 MHz
Operating V. current locs — — 40 mA  In programming
(Program)
Operating V. current (Erase) I, — — 40 mA  Inerase
Input voltage V, -0.3*"%  — 0.8 \%

Vi 2.0 — Vg +0.3¢ Vv
Input voltage (RES pin) Ve -0.2 — 0.2 \Y

Vir Vee— 02 — Vet 02 V
Output voltage Voo — — 0.4 \% oo =2 MmA

Vou 24 — — \Y, low =—2 MA

Notes: 1. V, min =-1.0 V for pulse width < 50 ns in the read operation. V, min =—2.0 V for pulse width <
20 ns in the read operation.

2. V, min =-0.6 V for pulse width < 20 ns in the erase/data programming operation.

3. V,ymax =V + 1.5V for pulse width < 20 ns. If V, is over the specified maximum value, the
operations are not guaranteed.

16
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DC Characteristics-2(V..=5V+ 0.5V, Ta=0to +70°C)

Parameter Symbol Min Typ Max Unit Test conditions
Input leakage current I, — — 2 MA  Vin=Vto V.
Output leakage current lo — — 2 HA  Vout=Vg to Ve
Standby V. current lsgs — — 100 MA  CE=V, %02V,
RES =V, 0.2V

Deep standby V. current lsgs — — 10 MA  RES =V £0.2V
Operating V. current lccs — — 50 mA  lout=0mA, f=0.2 MHz

lcco — — 70 mA  lout=0mA, f =20 MHz
Operating V. current lecs — — 60 mA  In programming
(Program)
Operating V. current (Erase) I, — — 60 mA  Inerase
Input voltage V, 0.3 — 0.2 \%

Vi Vee— 02 — Ve +0.3° Vv
Input voltage (RES pin) Vs -0.2 — 0.2 \%

Viur Vee—02 — Veet02 V
Output voltage A" — — 0.4 \Y lo. =2 mA

Vou 24 — — \Y, low =—2 MA

Notes: 1. V, min=-1.0 V for pulse width < 50 ns in the read operation. V,, min =—2.0 V for pulse width <
20 ns in the read operation.

2. V, min =-0.6 V for pulse width < 20 ns in the erase/data programming operation.

3. V,,max =V . + 1.5V for pulse width < 20 ns. If V,, is over the specified maximum value, the
operations are not guaranteed.

AC Characteristics (V.=3.3V+£0.3V/V,.=5V+ 0.5V, Ta=0to +70°C)

Test Conditions-1(Vcc=3.3 V£ 0.3V)

* Input pulse levels: 0.4 V/2.4V

* Inputrise and fall time< 10 ns

* Output load: 1 TTL gate +50 pF (Including scope and jig.)
» Reference levels for measuring timing: 0.8V, 1.8V

Test Conditions-2(Vcc =5V 0.5V)

* Input pulse levels: 0.2 VAL-0.2V

* Input rise and fall time< 10 ns

* Output load: 1 TTL gate +50 pF (Including scope and jig.)
» Reference levels for measuring timing: 0.8V, 1.8V

17
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Power on and off, Serial Read Mode (1) and (2)

Parameter Symbol  Min Max Unit  Test conditions Note
Write cycle time tewe 120 — ns

Serial clock cycle time tsce 50 — ns

CE setup time tees 0 — ns

CE hold time teen 0 — ns

Write pulse time tye 60 — ns CE=V,, OE=V,

Write pulse high time twen 40 — ns

Address setup time tas 50 — ns

Address hold time tan 10 — ns

Data setup time tos 50 — ns

Data hold time ton 10 — ns

SC to output delay toac — 50 ns CE=0E=V,,WE =V,
OE setup time for SC toes 0 — ns

OE low to output low-Z tom 0 — ns

OE setup time before read toeps 40 — ns

OE setup time before command write tog,s 0 — ns

SC to output hold te, 15 — ns CE=0E=V,, WE=V,
OE high to output float tor — 40 ns CE=V,,WE=V, 1
WE to SC delay time twso 5 — Us

RES to CE setup time tre 1 — ms

SC to CE, OE hold time tecn 50 — ns

SC pulse width tep 20 — ns

SC pulse low time tspL 20 — ns

SC setup time for CE tecs 0 — ns

CDE setup time for WE teos 0 — ns

CDE hold time for WE teon 20 — ns

V.. to RES setup time tees 1 — us CE =V,

CE setup time for RES teesr 1 — Us

RDY/Busy undefined for V. off tore 0 — ns

RES high to device ready tosy — 1 ms

CE pulse high time tepn 200 — ns

CE, WE setup time for RES tewrs 0 — ns

RES to CE, WE hold time tewrn 0 — ns

Note: 1. tg. is atime after which the I/O pins become open.

18
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Program, Erase and Erase Verify

Parameter Symbol Min Typ Max Unit Test conditions Note
Write cycle time tewe 120 — — ns
Serial clock cycle time tsce 50 — — ns
CE setup time tees — — ns
CE hold time teen — — ns
Write pulse time tye 60 — — ns CE=V,OE=V,
Write pulse high time twen 40 — — ns
Address setup time tas 50 — — ns
Address hold time tan 10 — — ns
Data setup time tos 50 — — ns
Data hold time ton 10 — — ns
OE setup time before command togys 0 — — ns
write
OE setup time before read toers 40 — — ns
Time to device busy tos — — 150 ns
Auto erase time (Sector) tase — 0.8 20 ms
Auto erase time (Block) tpge — 0.8 20 ms
Auto program time tasp — 0.3 20 ms
CE pulse high time teen 200 — — ns
Write cycle time for control byte  t.ycc 25 — — ps
program
SC pulse width tep 20 — — ns
SC pulse low time tspL 20 — — ns
Data setup time for SC teos 0 — — ns
Data hold time for SC teon 30 — — ns CDE=V,
SC setup for WE tow 20 — — ns CDE=V,
SC setup for CE tecs 0 — — ns
SC hold time for WE tocrw 20 — — ns
CE to output delay tee — — 120 ns
OE to output delay tor — — 60 ns
OE high to output float tor — — 40 ns CE=V,WE=V, 1
RES to write setup time tep 1 — — ms
19
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Parameter Symbol Min Typ Max Unit Test conditions Note
CDE setup time for WE teps 0 — — ns
CDE hold time for WE teon 20 — — ns
WE to erase verify togy 20 — — us
CDE setup time for SC teoss 100 — — ns
Next cycle ready time troy 0 — — ns
CDE to CE, OE hold time teocn 50 — — ns
CDE to output delay teoac — — 50 ns
CDE to output invalid teor 0 — — ns
Note: 1. t,. is atime after which the I/O pins become open.
Timing Waveforms
Power on and off Sequence
)
Vee %t
RES
>
(
o& LA N
trp ||lcES tcer| [fcesr RP | tcES tcen | | fcesr
> <« > e
_ 4 ) Y
we XXXRR
KM | o] |\
+lcwRrs
RES l«—>le->{IDFP
(
RES ¥l f ¥2 ¢ ! 1
4/t Y/ t S
oy High-z  Ready |¢227,
RDY Y 4 ) ¥
/Busy Zi K7 K

Notes: 1. RES must be kept at the ViLr (Vss £ 0.2V) level referred to DC characteristics at the rising and falling
edges of V¢ to guarantee data stored in the chip.

2. RES must be kept at the V|jg (Ve £ 0.2 V) level referred to DC characteristics while 1/07 outputs the Vo

level in the status data polling and RDY/Busy outputs the Vg, level.

3. : Undefined

20
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Serial Read (1) (2) Timing Waveform

“ 3
— T
CE i ) 7
(¢ t
L»ICES CPH kx| toEH
| )L
__ y (¢
E X]r fewe tewe i ) B \XX/
)
toews typry twp loeps )
WE X77‘) JZ—) i 1 \ zgzi 7 \_/—? JZ
feps |t R t T
<\7/\IF’1“DS WP ‘WP ()() 'WP||'"CDH
o0e | WO /M
(-
twsp tscc tscc 2 tscH t ‘
tcoH | cDsS
sC X\ ))
T i i el f
: IpH Al H tsac ‘IDF DS | IpH
SCS tpgte! AS|#¥ tas il
oEL
1/00 to /07 3 <
00H SA(1) SA(2 DOout/DS120ut Dlout/D5130ut  D2out D5270ut «2 FFH
JFOH /D514out  /D5270ut
I )) ))
AES J (¢ (¢
tH
RP High-Z ) )
RDY it (¢
/Busy

Notes: 1. The status returns to the standby at the rising edge of CE.
2. Output data is not valid after the number of the SC pulse exceeds 528 and 16 in the serial read mode (1)and (2), respectively.

3. After any commands are written, the status can return to the standby after the command FFH is input and CE turns to the V, level.
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HN29WG6411A Series

Erase and Status Data Polling Timing Waveform(Sector Erase/Block Erase)

ce %L XX /XXX
t t t
tces CEJ-IJ CE‘HtOE RDY

J— A \ A
OE X/ | ofewe  ftewe | lowe tOEpS\X/ S[] \X/ \X/
torws twpH | twpH twpH < taseltape >
e W
coe WX
sc
/00 to 1/07 ; ; ¥
20H/7TFH SA(1)/BA(1) SA(2)/BA(2) BOH 107 = Vg, 107 = Vo
ES ﬁ
o t 2
RP High-Z DB High-Z
RDY " y
/Busy /

Notes: 1. Any commands,including reset command FFH, cannot be input while RDY/Busy outputs a Vg, .
2. The status returns to the standby status after RDY/Busy returns to High-Z.
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HN29WG6411A Series

Program (1) and Status Data Polling Timing Waveform
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Notes: 1. The programming operation is not guranteed when the number of the SC pulse exceeds 528.
2. Any commands, including reset command FFH, cannot be input while RDY/Busy is Vor-
3. The status returns to the standby status after RDY/Busy returns to High-Z.
4. By using program (1), data can be programmed additionally maximum 15 times for each sector before erase.
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HN29WG6411A Series

Program (2) and Status Data Polling Timing Waveform
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Notes: 1. The programming operation is not guranteed when the number of the SC pulse exceeds 528.
2. Any commands, including reset command FFH, cannot be input while RDY/Busy is Vor-
3. The status returns to the standby status after RDY/Busy returns to High-Z.
4. By using program (2), the programmed data of each sector must be erased before programming next data.
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HN29WG6411A Series

Program (3) and Status Data Polling Timing Waveform
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Notes: 1. The programming operation is not guranteed when the number of the SC pulse exceeds 16.
2. Any commands, including reset command FFH, cannot be input while RDY/Busy is V¢, .
3. The status returns to the standby status after RDY/Busy returns to High-Z.
4. By using program (3), data can be programmed additionally maximum 15 times for each sector before erase.
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HN29WG6411A Series

Erase Verify Timing Waveform
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Notes: 1. The status returns to the standby at the rising edge of CE.
2. Vou: Not erased, Vg, : Erased.
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HN29WG6411A Series

ID and Status Register Read Timing Waveform
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Note: 1. The status returns to the standby at the rising edge of CE.

Notes

Unusable Sector

Initially, the HN29W6411A contains unusable sectors. Due to the nature of the device architecture, the
device can also be screened and tested for partial invalid sectors for selected systems that can utilize the

devices.
1. Tested for partial invalid sectors. The usable sectors were programmed the following data.

Column address 200H 201H 202H 203H 204H 205H 206H to 20FH
Data 1CH 71H C7H 1CH 71H C7H FFH

2. No erase and program for the partial invalid sectors by the system.

Item Min
Usable sectors (initially) 16,057 (98%)
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HN29WG6411A Series

Enable High System Reliability

The device may fail during a program or erase operation due to write or erase cycle. The following
architecture will enable high system reliability if a failure occurs.

1. Error in read: Error correction that more than 1 bit error correction per each sector read is required for
data reliability.

2. Error in program or erase operation: The device may fail during a program or erase operation due to
write or erase cycle. The status register are indicated that the erase and program operation complete in a
finite time. When the error happens in sector, try to reprogram the data into another sector. Then, prevent
further system access to sector that error happens. Typically, recommended number of a spare sectors are
1.8% within initial usable 16,057 sectors by the each device.

3. Prolongation of Flash memory life: The write/erase endurargexsl® cycles and the data retentioh
time is more than 10 years under the condition of the error correction.

Package Dimensions

HN29WG6411ATT Series (TTP-48/40D)

19.68 Unit: mm
20.00 Max
48 39 34 25
nnonnnnnnn nnonnnonnon
o
N~
o
—
o
TUUOUOOG T TOUOOOOT D
1 10 15 24
0.80
*0.32+£0.10
0.30 £ 0.05 £]0.13 M) 0.80
U 14.30+0.20 —
1< 0.94 Max
R — N ros ==
3 83 w
= oo Q 0.50 £0.10
Q + |+ ©
N Toie) H
- S99
21° 2! Hitachi Code TTP-48/40D
JEDEC —
*Dimension including the plating thickness EIAJ —
Base material dimension Weight (reference value)| 0.60 g
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HN29WG6411A Series

Cautions

1. Hitachi neither warrants nor grants licenses of any rights of Hitachi’s or any third party’s patent,
copyright, trademark, or other intellectual property rights for information contained in this document.
Hitachi bears no responsibility for problems that may arise with third party’s rights, including
intellectual property rights, in connection with use of the information contained in this document,.

2. Products and product specifications may be subject to change without notice. Confirm that you have
received the latest product standards or specifications before final design, purchase or use.

3. Hitachi makes every attempt to ensure that its products are of high quality and reliability. Howeyer,
contact Hitachi's sales office before using the product in an application that demands especially high
quality and reliability or where its failure or malfunction may directly threaten human life or cause risk
of bodily injury, such as aerospace, aeronautics, nuclear power, combustion control, transportation,
traffic, safety equipment or medical equipment for life support.

4. Design your application so that the product is used within the ranges guaranteed by Hitachi particularly
for maximum rating, operating supply voltage range, heat radiation characteristics, installation
conditions and other characteristics. Hitachi bears no responsibility for failure or damage when|used
beyond the guaranteed ranges. Even within the guaranteed ranges, consider normally foreseeable
failure rates or failure modes in semiconductor devices and employ systemic measures such as fail-
safes, so that the equipment incorporating Hitachi product does not cause bodily injury, fire or ather
consequential damage due to operation of the Hitachi product.

5. This product is not designed to be radiation resistant.

6. No one is permitted to reproduce or duplicate, in any form, the whole or part of this document without
written approval from Hitachi.
7. Contact Hitachi's sales office for any questions regarding this document or Hitachi semiconductor
products.
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Revision Record

Rev.

Date

Contents of Modification Drawn by  Approved by

0.0

Nov. 21, 1997

Initial issue M. Shirai

H. Uchida

0.1

Jan. 12, 1998

AC Characteristics M. Shirai
tasp typ: 0.5 msto 0.2 ms
Enable High System Reliability: Change of notes3

H. Uchida

0.2

Mar. 31, 1998

Function Description M. Shirai
Status Register: Change of description
I/06: V. check to Reserved
I/06: V, = Fail, V, = Pass to
Outputs a V, and should be masked out
during the status data poling mode.
Timing Waveforms
Erase and Status Data Polling Timing Waveform:
Deletion of note 3
Program (1) and Status Data Polling Timing
Waveform: Deletion of note 5
Program (2) and Status Data Polling Timing
Waveform: Deletion of note 5
Program (3) and Status Data Polling Timing
Waveform: Deletion of note 5

K. Furusawa

1.0

Oct. 20, 1998

Correct error: Figure of Memory map and address M. Shirai

T. Totsuka |

AC Characteristics

tases tage typ: 1 msto 0.8 ms

tasp typ: 0.2 msto 0.3 ms
NotesEnable High-System-Reliability

write/erase endurance: 3 x 10° cycles to 1 x 10° cycles

Feb. 20, 1999

Notes

Addition of Column address: 206H to 20FH
write/erase endurance: 1 x 10° cycles to 3 x 10° cycles

30

HITACHI



