HN29W6411 Series

More than 16,057-sector (67,824,768-bit) CMOS AND Flash
Memory (Mostly Good Memory)

HITACHI

ADE-203-637C (Z)
Rev. 3.0
Jul. 3, 1997

Description

The Hitachi HN29W6411 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. Available sectors of HN29W6411 are more than 16,057 (98% of all
sector address) and less than 16,384 sectors.

Features

®  On-board single power supply (V¢c)
— Vee=33V+03V
— Vee=50V05V
*  QOrganization
— AND Flash Memory: (512 + 16) bytes X (More than 16,057 sectors)
— Data register: (512 + 16) bytes
e Automatic programming
— Sector program time: 1 ms (typ)
— Address, data latch function
— Internal automatic program verify function
— Status data polling function
e Automatic erase
— Single sector erase time: 1 ms (typ)
— Block erase time: 1 ms (typ)
— System bus free
— Internal automatic erase verify function
— Status data polling function
e FErase mode
— Single sector erase ((512 + 16) byte unit)
— Block erase ((4096 + 128) byte unit)
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HN29W6411 Series

¢ Fast serial read access time:
— First access time: 5 ps (max)
— Serial access time: 50 ns (max)
¢ TLow power dissipation:
— I = 50 mA (max) (Read) (Vec=3.3V)
— I =70 mA (max) (Read) (Vee=5V)
— Iec =50 pA (max) (Standby) (Ve =3.3V)
— Ic = 100 pA (max) (Standby) (Ve =5V)
— Ice =40 mA (max) (Erase/Program) (Ve = 3.3 V)
— I = 60 mA (max) (Erase/Program) (Vee=5V)
— Igce =5 nA (max) (Deep standby) (Ve =3.3V)
— Iee = 10 pA (max) (Deep standby) (Ve =5V)
¢ Error correction (more than 1 bit error correction per each sector read) is required for data reliability.

Ordering Information

Type No. Available sector Package

HN29W6411TT-50 More than 16,057 sectors  12.7 x 19.68 mm? 0.8 mm pitch
48-pin plastic TSOP Il (TTP-48/40D)

HITACHI
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Pin Arrangement

HN29W6411TT Series
Voo 110 48[ ] NC
RES[ ]2 47 ] NC
RDY/Busy [_| 3 46 | NC
CDE[ |4 45 | NC
OE[|5 441 NC
oo [ | e 43| NC
vo1[ |7 42| NC
ro2[ |8 41| NC
/o3[ ]9 40| NC
Vgs[] 10 39| |NC
Vec L] 15 34[]NC
/o4 ] 16 33[ ] NC
ros [_| 17 32[]NC
voe | 18 31 |NC
Vo7 [ |19 30 | NC
sc[ |20 29[ | NC
WE [_| 21 28 | NC
CE[ |22 271 NC
NC[ ] 23 26 | NC
Vgg ] 24 25 |NC
(Top view)
Pin Description
Pin name Function
/00 to 1107 Input/output
CE Chip enable
OE Output enable
WE Write enable
CDE Command data enable
V! Power supply
V™! Ground
RDY/Busy Ready/Busy
RES Reset
SC Serial clock
NC No connection
3
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HN29W6411 Series

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

Block Diagram
A
512 + 16 7
> >
Sector 3
| address || X-decoder | 16384 x (5124 16) x 8 2
buffer d memory matrix -
N~
o
o
©
v
| Data register (512 + 16) |
v v
1/00 Oe—/», ; Data " Input — —» Data
to . | Multiplexer . input . data . Y-gating output [
1/107 Ot »  buffer »  control > —P  buffer
4 Y-decoder K
RDY/Busy O¢—— oo e
Y-address
o—>
Vee counter
CE O—»
OF Read/Pi /E trol
— Control ead/Program/Erase contro
WE © signal [ ]
SC O—¥ buffer
RES O—¥
CDE O—
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Memory Map and Address
Sector address
1 A
512 bytes i 16 bytes
BFFFH oo mm o mm e e e e qmmmmmmmme-
512b 1 16b
SFFEM| oo 20 T e i
512 bytes ! 16 bytes
BFFDH [ e LI
! »
| S
: o
1 (]
1 2]
i <t
' @
i ]
' O
: N~
' (79}
] o
i e
................................................ 1
512 bytes i 16b
T §1o0ytes
000TH [ooemoeeeeaeeo 12yt . i 1ebytes
512 bytes i 16 bytes
0000H : v
000H 20:0H 20|f:H Column address
512 + 16 bytes
Control bytes
Address Cycles /00| 1101 1/102] /O3] 1/04| 1/05] 1/106| /07
Sector address | SA (1): First cycle A0 [ A1 |A2 [A3 | A4 |A5 [ A6 | A7
SA (2): Secondcycle| A8 | A9 | A10| A11| A12]| A13]| x X
Block address | BA (1): First cycle x*2 | x X A3 [A4 |A5 [ A6 |A7
BA (2): Secondcycle| A8 | A9 | A10| A11| A12]| A13| 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 20F
(The specific address is TBD). 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.

HITACHI

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003
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Mode Selection

Mode CE OE WE SC RES CDE RB* 1/00to /07

Deep standby x*4 X X X Vs X Vou High-Z

Standby Vi P X X Vi P Vou High-Z

Output disable V. Vi, Vi X Viur X Vou High-Z

Status register read*' \'A V. Vi X Viur X Vou Status register outputs
Command write*? V. Vi V. V. Vs V. Vou Din

Notes: 1. Default mode after the power on is the status register read mode (refer to status transition).
From I/O0 to 1/O7 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.

HITACHI
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Command Definition*"?>

First bus cycle Second bus cycle

Third bus cycle Fourth bus ¢ycle

Bus Operation Data Operation Data Data

Operation Data Operation Data

Command cycles mode*® in mode in out mode*® in mode in

Serial read (1) 3 Write 00H Write SA(1™ Write SA @y

Serial read (2) 3 Write FOH Write SA (1) Write SA @y

Read 1 Write 90H Read ID*"#

identifier

codes

Auto erase  Singesector 4 Write 20H Write SA(1 Write SA @) Write BOH™
Block 4 Write 7FH  Write BA(1)® Write BA 2)*° Write BOH

Auto Program (1)*° 4 Write 10H Write SA(1) Write SA (2)*Write 40H"™"

program
Program (2)*° 4 Write 1FH  Write SA(1) Write SA (2)* Write 40H""
Program (3) 4 Write OFH Write SA(1 Write SA 2)* Write 40H""
(Control
bytes)*®

Erase verify 4 Write AOH Write SA (1) Write SA 2) Wiite 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

o 0N

11.

latched at rising edge of SC pulses.

The chip is in the read status register mode when RES is set to V5 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 AO 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 (91H). 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.

HITACHI
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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 when CE is reset. 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 when CE is reset. 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.

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 RDY/Busy 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 before the following erase. 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.

HITACHI
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16383 16383 T
Sector Wy 77777777772 Sector IZZ
address address !

Memory array Memory arr:ay
0 ] ‘ ' 0 B ‘ Ll
) | —
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, I/03 pin outputs a V; level if data in the selected sector are all "1". Otherwise,

the I/03 pin outputs a Vo 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.

Identifier Read

The manufacturer and device identifier code can be read in the identifier read mode. The manufacturer and

device identifier code is selected with CDE low and high, respectively.

HITACHI
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Function Description

Status Register: The HN29W6411 outputs the operation status data as follows: I/O7 pin outputs a
V. to indicate that the memory is in either erase or program operation. The level of I/O7 pin turns to a
Vou when the operation finishes. I/05 and /04 pins output Vs to indicate that the erase and program
operations complete in a finite time, respectively. If these pins output Vgys, it 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. I/O3 pin outputs a Vi to indicate that the result of the erase verify is a "pass”.
I/06 pin outputs a Vo if V- level is lower than a limit during the previous program and erase operation.
If the erase verify fails, I/O3 pin outputs a V. From I/00 to I/0O2 pins are reserved for future use. The
pins output Vs and should be masked out during the status data read mode. The function of the status
register is summarized in the following table.

1/0 Flag definition Definition

107 Ready/Busy V. = Ready, V,, = Busy

1106 V¢ check Vo = Fail, V, = Pass

/105 Erase check Vg, = Fail, V, = Pass

1104 Program check Vo = Fail, Vo, = Pass

/03 Erase verify Vou = Fail (not erased), V= Pass (erased)

/02 Reserved Outputs a V,, and should be masked out during the status data poling mode.
/01 Reserved

/00 Reserved

RDY/Busy: The RDY/Busy signal also indicates the program/erase status of the flash memory. The
RDY/Busy signal is initially at a high impedance state. It turns to a V., level 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 edge of WE.
SC: Programming data is latched at the rising edge of SC.
CDE: Commands and data are latched when CDE is V,, and Address is latched when CDE is V.

RES: RES pin must be kept at the V; (Vgs 0.2 V) level when V¢ is turned on and off. In this way, data
in the memory is protected against unintentional erase and programming. RES must be kept at the Vi,
(Ve £0.2 V) 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 _| OOH/FOHI I SA (1 ) I I SA (2) I ()
CDE —\ / )
_ (
WE " N__/ __/ _/ !
sc Low
Data output
Single Sector Erase
Command/Address [ 20H] [sA () ]—sA 2] BOH]
CDE "\ / \ /
WETN__ /O \_/ \___/ \_/
SC Low
Erase start
Block Erase
Command/Address [ 7FH] [BA (1) —{BA (2] BOH}
CDE \ / \ /
WE \_/ Y/ /S /S
SC Low
Erase start

11
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Program (1)

Command/Address T0H} [sA}—{sA@)] 5 { 40H]
CDE "\ / \ « /
WET\__/ \__/ \__/ 5 /S
SC _Low /NN /N
Data input Program start
Program (2)
Command/Address 1FH] [sA(M—{sA@] £ { 40H}
CDE "\ / \ « /
WE —\____/ \ /— \ / 45 \n__/
SC Low mm
Data input Program start
Program (3)
Command/Address OFH [sa()}—{sA@] 4 { 40H}
CDE "\ / \ (« /
WET\__ /T \__/ \__/ % /-
SC _Low /NN /N
Data input Program start

12
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Erase Verify Mode
Command/Address A0H|I ['sA (1) sA @)} AOH] {
CDE 1\ / \ / {5
SATEE {
WET\__ /T \__/ \__/ \__J o
SC _Low (
Read status )(’_
ID Read Mode
Command/Address 90H || ()S_
CDE T\ /—\_/_SS_
WE—\_/ —
SC _Low (S_
Manufacture Device code Manufacture ’
code output output code output
Status Register Read Mode
Command/Address 70H || (,S_
CDE \ / N
WE T\ / f—
SC _lLow (
Read status )S_

13
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Status Transition

Deep Vee P ff
standby "t Fowero
4
ES
A —_
4 \ 00H/FOH _ ~Read (1) / (2)\SA (1), SA (2) OE, sC Read (1)/ (2)
setup input
| FFH
CE
AOH Erase verify \SA (1), SA(2) /Sector address\ AOH .
! Erase verify
setup input
 FFH
CE
70H  / Status register
o read
_FFH, CE
90H CDE
ID read setup
FFH, CE
4 BUSY )
SA (1), SA(2) OF
20H/7FH_ /Sector/Block \BA (1), BA (2) /“Sector/Block Y BOH Erase _
Erase setup address input start read
P FFH
m Erase finish
Standby
10H SA(1), DO to 40H o
MFH Program \SA (2) /Sector addres3\D527 /"Program Program —
1)/(2) setup input data input start read
 FFH |
" Program finish
D512
SA(1), ==
OFH _/"Program (3) \SA (2) 10 D527, Program 40H Brogram
setup input data input start read
. FFH ! /
Program finish
(- ~\ 00H SA(1), o ERROR
Status register clear /FOH _/Read (1)/(2)\SA (2) _ /Sector addres\ O SC
> Read (1)/(2)
50H setup input
. FFH
Standby | CE
_ 70H ol Status register
read ﬁ
»( Status register
< el
read
N J
14
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Absolute Maximum Ratings

Parameter Symbol Value Unit Notes
V¢ voltage Vee —-0.6to +7 \Y 1

All input and output voltages Vin, Vout -0.61to +7 \ 1,2
Operating temperature range Topr 0 to +70 °C

Storage temperature range Tstg —-65to +125 °C 3
Storage temperature under bias Tbias —10 to +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 LA Vin = Vgg to V¢
Output leakage current lo — — 2 A Vout = Vg to Ve
Standby V current log — 0.3 1 mA CE=V,

[J — 30 50 MA  CE=V,+02V,

RES =V, +0.2V

Deep standby V. current lsgs — 1 5 MA  RES =V 02V
Operating V. current locs — — 25 mA  lout=0mA, f=0.2 MHz

leeo — 30 50 mA  lout =0 mA, f =20 MHz
Operating V. current lecs — — 40 mA  In programming
(Program)
Operating V. current (Erase) leca — — 40 mA  Inerase
Input voltage vV, -0.3*"2 — 0.8 \Y

Vi 20 — Ve +0.3% V
Input voltage (RES pin) Vir -0.2 — 0.2 \%

Vs Vee— 02 — Vee+02 V
Output voltage Voo — — 04 \ lop =2 MA

Vou 24 — — \ loy = —2 MA

Notes: 1. V, min =-1.0V 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 =-0.6V 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.

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

Parameter Symbol Min Typ Max Unit Test conditions
Input leakage current I, — — 2 LA Vin = Vgg to V¢
Output leakage current lo — — 2 A Vout = Vg to Ve
Standby V current lsgo — — 100 MA  CE=V,*02V,
RES =V, +0.2V

Deep standby V. current lsps — — 10 HA RES =V +0.2V
Operating V. current leet — — 50 mA  lout=0mA, f=0.2 MHz

leco — — 70 mA  lout =0 mA, f =20 MHz
Operating V. current leea — — 60 mA  In programming
(Program)
Operating V¢ current (Erase) leca — — 60 mA  Inerase
Input voltage V. -03*"2% — 0.2 \Y

Vi Vee—02 — Vg + 03V
Input voltage (RES pin) \/ -0.2 — 02 Y

Vs Vee— 02 — Ve +02  V
Output voltage Voo — — 0.4 \ loo =2 MA

Vou 24 — — \" low =—2 MA

Notes: 1. V,_ min=-1.0V 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 =-0.6V 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.. =33V *03V/V,.,=5V+05V,Ta=0to +70°C)

Test Conditions-1 (V=33 V +0.3V)

e Input pulse levels: 0.4 V/24V

e Input rise and fall time: < 10 ns

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

Test Conditions-2 (Vo =5V+0.5V)

e Input pulse levels: 0.2 V/V-02V

e Inputrise and fall time: < 10 ns

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

HITACHI

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

17



HN29W6411 Series

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

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

Serial clock cycle time tece 50 — ns

CE setup time tees 0 — ns

CE hold time toen 0 — ns

Write pulse time twe 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 teac — 50 ns CE=0OE=V,,WE=V,
OE setup time for SC toes 0 — ns

OE low to output low-Z toe 0 — ns

OE setup time before read toeps 40 — ns

SC to output hold ten 15 — ns CE=0E=V,,WE=V,
OE high to output float toe — 40 ns CE=V,,WE=V, 1
WE to SC delay time twso 5 — us

RES to CE setup time tae 4 — ms

SC to CE, OE hold time teon 50 — ns

SC pulse width tep 20 — ns

SC pulse low time tepL 20 — ns

SC setup time for CE tscs 0 — ns

CDE setup time for WE toos 0 — ns

CDE hold time for WE toon 20 — ns

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

CE setup time for RES toesn 1 — us

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

RES high to device ready tasy — 4 ms

CE pulse high time toen 200 — ns

CE, WE setup time for RES towrs 0 — ns

RES to CE, WE hold time towan 0 — ns

Note: 1. t, is a time after which the 1/0 pins become open.

HITACHI
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Program, Erase and Erase Verify

Parameter Symbol Min Typ Max Unit Test conditions Note
Write cycle time towe 120 — — ns
Serial clock cycle time tsee 50 — — ns
CE setup time tees 0 — — ns
CE hold time teen 0 — — ns
Write pulse time twe 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 — 1 20 ms
Auto erase time (Block) tage — 1 20 ms
Auto program time tasp — 1 20 ms
CE pulse high time tepn 200 — — ns
Write cycle time for control byte teyee 25 — — us
program
SC pulse width tep 20 — — ns
SC pulse low time tspL 20 — — ns
Data setup time for SC tsos 0 — — ns
Data hold time for SC teon 30 — — ns CDE=V,
SC setup for WE tsw 20 — — ns CDE=V,
SC setup for CE tsos 0 — — ns
SC hold time for WE teomw 20 — — ns
CE to output delay tee — — 120 ns
OE to output delay toe — — 60 ns
OE high to output float tor — — 40 ns CE=V,WE=V, 1
RES to write setup time tee 4 — — ms
19
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Parameter Symbol Min Typ Max Unit Test conditions Note
CDE setup time for WE teos 0 — — ns
CDE hold time for WE teon 20 — — ns
WE to erase verify toey 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 toor 0 — — ns

Note: 1. ty: is a time after which the 1/O pins become open.

Timing Waveforms

Power on and off Sequence

v N
ce —/tRES
4 \ r \ () !
ox KKK RXOOO0LRR
Rp lcESR tRP | tcEsR
; tcwrH
<«tcwrs N
tRES |¢—plep|DFP
(
RES 1 ¢ 2 / ) “
7 P x
BSY t
Highz Ready |¢2o" «
RDY N 4 )M
/Busy /r W

Notes: 1. RES must be kept at the V| g (Vgg + 0.2 V) level referred to DC characteristics at the rising and falling edges of Vg
to guarantee data stored in the chip.
2. RES must be kept at the Vjpyg (Vgg % 0.2 V) level referred to DC characteristics while /07 outputs the Vq_level
in the status data polling and RDY/Busy outputs the V¢ level.
3. : Undefined

20
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Serial Read (1) (2) Timing Waveform

*1

e X f X j/
CE N /
s tces ! topH toen

1
A\
toEws| twpr twpH toeps .,
WE 2 ; 4 X N ’L T \ 2 ;2 ; 7 \_/_e
tcps
ldwp twp twp

A

tcoH

N twp
[{$
NN S 0 ¢

/FOH /D514out /D5270ut

CDE
1, t -2 t '
scc scc ) SCH top
sc EAN -
tsac o pg| IpH
tsac tsH
1/00 to 1/07 (((“-"-
DOout/D5120ut D1out/D5130out  D2out D527out %2 FFH

)] )]
RES 7[ T [{

High-Z

)] R
RDY 1 (4
/Busy J

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.

HITACHI

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

21




HN29W6411 Series

Erase and Status Data Polling Timing Waveform (Sector Erase/Block Erase)
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Notes: 1. Any commands,including reset command FFH, cannot be input while RDY/Busy outputs a Vi, .
2. The status returns 1o the standby status after RDY/Busy returns to High-Z.
3. When Vg is lower than 3.0 V and the erase operation is not complete, V¢ fail flag turns to "1" and can be read out through /O3 pin.
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HN29W6411 Series

Program (1) and Status Data Polling Timing Waveform
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RES i » .
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tgp High-Z High-Z
RDY § 2,5 ——
/Busy / ’ /
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 Vg .
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.
5. When Vi is lower than 3.0 V and the erase operation is not complete, Vs fail flag turns to *1" and can be read out through /06 pin.
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HN29W6411 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 Vg .
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.
5. When Vi is lower than 3.0 V and the erase operation is not complete, Vs fail flag turns to *1" and can be read out through /06 pin.
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HN29W6411 Series

Program (3) and Status Data Polling Timing Waveform
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. The programming operation is not guranteed when the number of the SC pulse exceeds 16.
Any commands, including reset command FFH, cannot be input while RDY/Busy is V(y, .

The status returns to the standby status after RDY/Busy returns to High-Z.
By using program (3), data can be programmed additionally maximum 15 times for each sector before erase.
. When V¢ is lower than 3.0 V and the erase operation is not complete, V¢ fail flag turns to "1" and can be read out through 1/O6 pin.
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HN29W6411 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: Noterased, Vg : Erased.
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HN29W6411 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.
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HN29W6411 Series

Package Dimensions

HN29W6411TT Series (TTP-48/40D)

Unit: mm
19.68
20.00 Max
48 39 34 25
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Hitachi Code TTP-48/40D
JEDEC Code —
Dimension including the plating thickness EIAJ Code —
Base material dimension Weight (reference value)| 0.60 g
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HN29W6411 Series

When using this document, keep the following in mind:

1. This document may, wholly or partially, be subject to change without notice.

2. All rights are reserved: No one is permitted to reproduce or duplicate, in any form, the whole or part of
this document without Hitachi’s permission.

3. Hitachi will not be held responsible for any damage to the user that may result from accidents or any
other reasons during operation of the user’s unit according to this document.

4. Circuitry and other examples described herein are meant merely to indicate the characteristics and
performance of Hitachi’s semiconductor products. Hitachi assumes no responsibility for any intellectual
property claims or other problems that may result from applications based on the examples described
herein.

5. No license is granted by implication or otherwise under any patents or other rights of any third party or
Hitachi, Ltd.

6. MEDICAL APPLICATIONS: Hitachi’s products are not authorized for use in MEDICAL
APPLICATIONS without the written consent of the appropriate officer of Hitachi’s sales company.
Such use includes, but is not limited to, use in life support systems. Buyers of Hitachi’s products are
requested to notify the relevant Hitachi sales offices when planning to use the products in MEDICAL
APPLICATIONS.
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Revision Record

Rev. Date Contents of Modification Drawn by  Approved by
1.0 Sep. 20, 1996 Initial issue H. Uchida Y. Nakamura
20 Jan. 20, 1997  Addition of specifications for V. =5V H. Uchida Y. Nakamura

Features: Addition of Automatic erase
Absolute Maximum Ratings
Ve, Vin, Vout: -0.6to +4.6 Vio -06to +7 V

3.0 Jul. 3, 1997 Change of figure for Status Transition
AC Characteristics
toe max: 40 ns to —
toe Min: 0 ns to —
teor max: 100 ns to —
Deletion of note2 for Power on and off,
Serial Read Mode (1) and (2)
Timing Waveforms
Addition of note3 for Erase and Status Data Polling
Timing Waveform (Sector Erase/Block Erase)
Change of Package Dimension (TTP-48/40D)
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