HN29W6411 Series

More than 16,057 sectors (67,824,768 hits)
CMOS AND Flash Memory (Mostly Good Memory)

HITACHI

Preliminary
Rev.0.7
March 28, 1996

Description

The Hitachi HN29W6411 is a CMOS Flash Memory with AND type memory cells. It has fully automatic
programming and erase capabilities with a single 3.3V 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

e On-board single power supply (Vcc):
Vce = 3.3V 0.3V
» Organization
AND Flash Memory:
O (512 + 16)bytes x (More than 16,057 sectors)
Data Register : (512 + 16) bytes
e Automatic programming :
Sector program time : 1 mstyp.
Address, data latch function
International automatic program verify function
Status data polling function
* Automatic erase:
Single sector erasetime : 1 mstyp.
Block erasetime: 1 mstyp.
System bus free
International automatic erase verify function
Status data polling function
» FErasemode:
Single sector erase (512 + 16) byte unit)
Block erase ( (4096 + 128) byte unit)
» Fast accesstime:



HN29W6411 Series

Serial read  First accesstime : 5us max.
Serial accesstime : 50ns max.
» Low power dissipation:
lcc = 50mA max. (Read)
lcc = 50pA max. (Standby)
lcc = 50mA max. (Erase/Program)
lcc = 50pA max. (Deep standby)
e FErase/Write cycle: 10,000times
» Package : 48pin-TSOP(I1) (12.7 x 19.68mm?)
» Error correction (more than 1 bit error correction per each sector read) isrequired for data reliability.

Order Information

Type NO Available Sector Package

HN29W6411TT-50 More than 16,057 sectors 48pin plastic TSOP (Il) (TTP-48/40D)

Preliminary: This document contains information on a new product. Specifications and information
contained herein are subjected to change without notice.
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Pin Arrangement

48pin 12.7 X 19.68mm? 0.8mm pitch TSOP(I1)

HN29W6411TT
Vee o1 48 ©NC
RES o 2 Q 47 = NC
RB o3 46 B NC
CDE o 4 45 = NC
OE o5 44 = NC
/00 = 6 43 = NC
o1r 47 42 = NC
/02 = 8 41 B NC
103 =9 40 = NC
Vss — 10 — 39 = NC
'_
o
>
=
D
Vee o 15 g 34 = NC
/04 = 16 T 33 ©NC
/05 o 17 32 ©=NC
/06 = 18 31 = NC
/07 o 19 30 =NC
SC o2 29 ©=NC
WE o 21 28 = NC
CE O 22 27 @ NC
NC o 23 26 = NC
Vss o 24 25 =NC
(Top view)
Pin Description
Pin name Function
1/00-1/07 Input/Output
CE Chip enable
OE Output enable
WE Write enable
CDE Command data enable
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Pin name Function
Vcc note 1 Power supply
Vss note 1 Ground

R/B Ready/Busy
RES Reset

SC Serial clock
NC No connect

Note: All Vcc and Vss pins should be connected to a common power supply and a ground, respectively.
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Block Diagram

—
il
/]
512+16
3
3
Setor =
Adgress X-Decoder 16384x(512+16)x8 2
Buler Memory Matrix —

T -
A
Data Registor(512+16) %

1100 - .
o Multi i Data = Input - Y-Gating | Daa
o7 o<—=| Pplexer == Input == Data L~ Output —
Buffer Control Buffer
Y-Decoder
RB oo ]
Vet o—s
VsS o=
Y-Address
Counter
CE o—— —‘
oE Read/Program/
WE Control Erase Control
SC o—=| Signal

Buffer

RES o—

CDE o——

HITACHI
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Memory Map and Address

Sector Add.
|
512 Bytes - 16 Bytes
3FFEH | - - : ,,,,,,,
512 Bytes . 16 Bytes
3FFEH | _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __________ Lo
|
512 Bytes I 16 Bytes "i
| =
3FFDH | _ _ o ________ e 2
1 2
I k=]
‘ &
| <
| &
| =
! =~
| Lo
77777777777777777777777777 b 3
512 Bytes | 16 Bytes
SFFEH | e ]
512 Bytes : 16 Bytes
BFFEH - — = —m m e R
512 Bytes | 16 Bytes
3FFDH !
|
000H ZPOH ZOEH Column Add.
-t -
' Control Bytes '
I/00 | /01 | /02 |1/03 | /04 | 1/05 | 106 | /07
SA(1) : First Cycle A0 | AL | A2 | A3 | M| A5 | A6 | A7
Sector address
SA(2):Second Cycle | A8 | A9 | Al0 | A1l | Al2| A13 | Al4| A5
BA(1) : First Cycle X X X A3 | Ad| A5 | A6 | A7
Block address
BA(2): SecondCycle | A8 | A9 | A0 | All | A12| AL3| X X | (Note 2)
Notel: 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 200-20F (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 VIL or VIH, as shown on page 12.
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HN29W6411 Series

M ode Selection

(Note 3)
Mode Pin: CE OE WE SC RES CDE RB 1/00-1/07
Deep Standby (Note4) X X X X Vss X VOH Highz
Standby VIH X X X Vcc X VOH Highz
Output disable VIL VIH VIH X Vce X VOH Highz
Status register read VIL VIL VIH X Vce X VOH Status register
(Note 1) outputs
Command Write VIL VIH VIL  VIL Vce VIL VOH Din
(Note 2)

Notes: 1. Default mode after the power on is the status register read mode (refer to status transition
P.11).From I/O0 to I/O7 pins output the status, when CE=V IL and OE=V IL (conventional read
operation condition).

2. Refer to the command definition (P.6). Data can be read, programmed and erased after
commands are written in this mode.

3. The R/B bus should be pulled up to Vcc to maintain the VOH level while the R/B pin outputs a
high impedance.

4. An X means "Don't care." The pin level can be set to either V IL or V IH, as shown on page 12.
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Command Definition®e2

First cycle Second cycle
Bus Operation Data Operation Data
Cycles mode in mode in out
(note3)

Serial read (1) 3 Write O0H  Write SA(1)(note4d)
Serial read (2) 3 Write FOH  Write SA(1)
Read identifier 1 Write 90H Read ID (note 7, 8)
codes
Auto erase Single sector 4 Write 20H  Write SA(1)

Block 4 Write 7FH  Write BA(1)(note 5)
Auto program  Program (1) (note 6) 4 Write 10H  Write SA(1)

Program (2) (note 9) 4 Write 1FH  Write SA(1)

Program (3) (note 6) 4 Write OFH  Write SA(1)

(Control bytes)
Erase verify 4 Write AOH  Write SA(1)
Reset 1 Write FFH
Read status 1 Write 70H Read SRD (note 7)
register
Clear status 1 Write 50H
register
8
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HN29W6411 Series

Third cycle Fourth cycle
Bus Operation Data Operation Data
cycles mode in mode in
Serial read (1) 3 Write SA(2)(note4)
Serial read (2) 3 Write SA(2)
Read identifier codes
Auto erase Single sector 4 Write SA(2) Write BOH(note10)
Block 4 Write BA(2)(note5)  Write BOH(note10)
Auto program Program (1) 4 Write SA(2) Write 40H(notel10,11)
Program (2) 4 Write SA(2) Write 40H(note10,11)
Program (3) 4 Write SA(2) Write 40H(note10,11)
Erase verify 4 Write SA(2) AOH
Reset

Read status register

Clear status register

Notes: 1.

a b WN

9.

Commands and sector address are latched at rising edge of WE pulses. Program data is latched
at rising edge of SC pulses.

. The chip is in the read status register mode when RES is set to VIH first time after the power up.
. Refer to the command read and write mode in mode selection table (P.5).

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

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

necessary.

. By using program (1) and (3), data can be programed additionally 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.

By using program (2), the programed data of each sector must be erased before programming
next data.

10. No commands can be written during auto program and erase (when the R/B pin outputs a VOL).
11. The fourth cycle of the auto program comes after the program data input is complete.
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M ode Description

Read

» Seria read (1)
Memory data DO-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 plus exceeds 528.

» Serid read (2)
Memory data D512-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-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 R/B 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-D527 must be read and kept outside of the sector before the sector erase.

Block Erase

Memory data DO-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 R/B signal and
status data polling. All the bitsin the sectors are " 1" after the erase. The sectors valid data stored in a part of
memory data D512-D527 must be read and kept outside of the sectors before the sectors erase.

Automatic Program

» Program (1)
Program data PDO-PD527 is programmed into the sector of address SA automatically by internal
control circuits. By using program (1), data can be programed additionally maximum 15 times for each
sector before erase. After the programming starts, the program completion can be checked through the
R/B 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-PD527.

» Program (2)
Program data PD0-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 R/B
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-PD527.

* Program (3)

10
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Program data PD512-PD527 is programmed into the sector of address SA automatically by internal
control circuits. By using program (3), data can be programmed additionally maximum 15 times for
each sector before erase. After the programming starts, the program compl etion can be checked through
the R/B signal and status data polling. Programmed bits in the sector turn from "1" to "0" when they are

programmed.

16383 16383
Sect Sect !
A, A, 7
0 Memory Array 0 Memory Arrajy
J. ﬁ ! 51‘21152‘7
* > * >
0 527 0
Register Register
Serial read(1) Serial read (2)
Program (1),(2) Program (3)
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Erase Verify

In the erase verify mode, I/03 pin outputsaVVOL level if datain the selected sector areall "1".
Otherwise, the 1/03 pin outputs a VOH level.

Status Register Read

In the status register read mode, 1/O pins output the same operation status as in the status data polling
defined in the function description, table 1 (page 24).

Identifier Read

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

12
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Command / Address/ Data I nput Sequence

Serial Read (1),(2)

Serial Read (1),(2)
Command/Address

CDE
WE
sC

Single Sector Erase
Command/Address

CDE
WE
SC

Block Erase
Command/Address

CDE

WE
SC

Program (1)
Command/Address

CDE

WE
SC

Program (2)
Command/Address

CDE

WE
SC

Program (3)
Command/Address

CDE

WE

SC

—] 00HIFOH | [sa@ | [sa@ | —
—
—
Low /L
Data Output
[ 2od —F sa@ —F sa@ — BH |——
Low
Erase Start
L7 BA@W | BAQ@ |~ BOH [
Low
Erase Start
T L sa@ 1 sa@ | LaoH ]
o SN N
Data Input Program Start
L 1 sa 1 sa@ | 40H
12
o oSN
Data Input Program Start
[ orH | [ saq | [ sa@ | 22 40H
2
2
o SN
Data Input Program Start
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Erase Varify Mode
Erase Varify Mode
Command/Address [ aon | [sa@ | SAQ F—] AoH F——
CDE —
WE i
SC Low —
Read Status
ID Read Mode
Command/Address 90H —
CDE / T
WE i
SC Low —
Manu. code Dev. code Manu. code
Status Register Read Mode Output Output Output
Command/Address T0H Ll
CDE \ / T
WE o
SC Low —

Read Status

14
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Status Transition

FFH, CE

FFH, CE

90H CDE
ID Read setup —_— ID Read
-

RES
00HIFOH Read(1)(2) Sector address OESC -  Read))2)
setup input
FFH
CE, FFH
-l
AOH Erase verlly Sector address AOH
> - " e
FFH
-
CE, FFH
T0H
e Status register read

BUSY

OE
20HITFH Sector/Block address » Status
input Erase start e—— register
read
FFH
-
Erase finish
Standby -t
SA(1), SAQ2) D0-D527 40H -
Status
Program (1)/(2) Sector address Program data Program register
setup input input start read
Program finish
SA(L), SAQ) D512-D527 40H
Program (3) Sector address Program data Program
setup input input start
Program finish Program or
et Erase Error
Status register ERROR
- Clear 00H SA(1), SA(2)
50H FOH » Read(1)/(2) » Sector address
setup input
Standby -t FrH
CE, FFH
— -
OE Status T0H -
register — ( Status register read
read —
FFH, CE
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Absolute Maximum Ratings

Item Symbol Value Unit

All input and output voltages ¥ Vin, Vout -0.6 210 +4.6 \Y
VCC voltage ¥ VCC -0.6 to +4.6 \Y
Operating temperature range Topr 0to +70 °C
Storage temperature range ¥ Tstg -65to +125 °C
Storage temperature under bias Thias -10 to +80 °C

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

Capacitance (Ta=25°C,f =1 MH2)

Item Symbol Min Typ Max Unit Test conditions
Input capacitance Cin ad O 6 pF Vin = 0V
Output capacitance Cout a g 12 pF Vout = 0V
16
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Read Operation

DC Characteristics (VCC =3.3+0.3V, Ta=0to +70°C)

Item Symbol  Min Typ Max Unit Test conditions
Input leakage current ILI O ad 2 LA Vin=Vssto Vcc
Output leakage current ILO d d 2 MA  Vout = Vss to Vcc
Standby V.. current ISB1 0 0.3 1 mA CE =VIH

ISB2 O 30 50 WA  CE =Vcc £ 0.2V

RES = Vce £ 0.2V

(Deep Standby Mode)-> ISB3 0 1 5 MA RES =Vss 0.2V
Operating Vcc current ICC1 O ad 25 mA  lout =0mA, f=0.2 MHz

ICC2 O 30 50 mA  lout= OmA, f = 20 MHz
Input voltage VIL -0.37 0 0.8 \Y

VIH 2.0 O Vee +0.32 \Y%
Input voltage VILR -0.2 d 0.2 \Y,
(RES Pin) VIHR  Vcc-0.2 O Vee +0.2 v
Output voltage VOL O g 0.4 \% IOL = 2mA

VOH 2.4 ] a \% IOH =-2mA

Notes : 1. VIL min = -1.0 for pulse width <50ns. VIL min = -2.0V for pulse width <20ns.

: 2. VIH max = Vcc + 1.5V for plus width <20ns. If VIH is over the specified maximum value, the read
operations are not guaranteed.

17
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AC Characteristics (for power on the off, serial read mode (1) and (2)) (Vcc = 3.3V
+0.3V, Ta=0to +70°C)

Test Conditions

* Input pulselevels: 0.4V/2.4V

* Inputriseand fall times: <10ns

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

18
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Iltem Symbol Min Max Unit Test conditions
Write cycle time tCWC 120 O ns

Serial clock cycle time tSCC 50 O ns

CE setup time tCES | ns

CE hold time tCEH O ns

Write pulse time twP 60 0 ns CE =VIL, OE = VIH
Write pulse high time tWPH 40 O ns

Address setup time tAS 50 O ns

Address hold time tAH 10 O ns

Data setup time tDS 50 O ns

Data hold time tDH 10 0 ns

SC to output delay tSAC | 50 ns CE=OE=VIL, WE=VIH
OE setup time for SC tOES | ns

OE low to output low-z tOEL 40 ns

OE setput time before read tOEPS 40 O ns

OE setup time before tOEWS 0 | ns

command write

SC to output hold tSH 15 g ns CE=OE=VIL, WE=VIH
OE high to output float tDF Y 40 ns CE=VIL, WE=VIH
WE to SC delay time twsD ? 0 5 us

RES to CE setup time tRP g ms

SC to CE OE hold time tSCH 50 O ns

SC pulse width tSP 20 O ns

SC pulse low time tSPL 20 O ns

SC setup time for CE tSCS 0 ns

CDE setup time for WE tCDS 0 ns

CDE hold time for WE tCDH 20 0 ns

Vce to RES setup time tRES 1 | s CE=VH

CE setup time for RES tCESR 1 0 s

R/B undefined for Vcc off tDFP 0 ns

RES high to device ready tBSY 0 4 ms

CE pulse high time tCPH 200 | ns

CE WE setup time for RES tCWRS 0 g ns

RES to CE, WE holid time tCWRH 0 0 ns

Note: 1. tDF is a time after which the 10 pins become open.

2. tWSD(max) is specified as a reference point only for SC, if tWSD is greater than the specified
tWSD(max) limit, then access time is controlled exclusively by tSAC.
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Power On and Off Sequence

Vee
RES -

RP tCES 1CEH 1CESR RP tCES CEH tCESR

(PR | | || (PR | . AR

WE XM ICWRS [CWRH | —

1OFP
RES
BES notel u notel
RES / note2 X { X
BSY
= Highz Ready
READY Undefined “ N\ Undefined
/BUSY

note 1: RES must be kept at the V ILR(Vss * 0.2V) level as shown in page 12 at the rising and falling edges
of Vcc to guarantee data stored in the chip.

note 2: RES must to kept at the V IHR (Vcc = 0.2V) level specified in page 12 while 107 outputs the VOL
level in the status data polling and R/B outputs the V OL level.

20
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Serial Read (1)/(2) Timing Waveforms

(Note1) (Note3)

— \ & /
CE \
1 CPH
ICEH

CES|

OE N
OEWS CWC wcwe

WPH WPH 10PES

B |k | —
WE I 7
= =] =l

<,

€08

- wsp
fcos| [

OF

S || DH 1AS | | tAH 1AS | [tAH 10EL  D— 05 O

cos 00H/ SA(1) SA(2) DOout/ Dilout/ D2out/ D3out/ (Note2) FFH
[~ FOH D5120ut D5130ut D514out D5150ut

E }

Highz
READY
BUSY
Note 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 CE and turns to the V IH level.
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Erase/Data Programming Operation

DC Characterigtics (Vcec = 3.3V £ 0.3V, Ta= 0to + 70°C)

Item Symbol  Min Typ Max Unit  Test conditions
Input leakage current ILI d O 2 HA Vin = Vss to Vcc
Output leakage current ILO ad ad 2 HA Vout = Vss to Vcc
Standby Vcc current ISB1 a 0.3 1 mA CE=VIH
ISB2 O 30 50 HA CE =Vcc £ 0.2V
RES = Vcc +0.2V
(Deep standby mode)->  ISB3 a 1 5 HA RES =Vss £ 0.2V
Operating Vcc current Program ICC3 a a 40 mA In programming
Erase ICC4 O O 40 mA In erase
Input voltage VIL -0.3" 0O 0.8 \%
VIH 2.0 g Vce+0.3? \%
Output voltage VOL g g 0.4 \% IOL = 2mA
VOH 2.4 g g \% IOH = -2mA

Notes 1. VIL min =-0.6V for pulse width < 20ns.

2. If VIH is over the specified maximum value, the Erase and Programming operations are not
guaranteed.

22
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AC Characteristics (for program, erase and erase verify) (Vcc=3.3V +0.3V, Ta=0to
=70°C)

Test condition

* Input pulse levels: 0.4V/2.4V

* Input riseand fall times: <10ns

* Output load:1TTL Gate+50pF (Including scope and jig.).
* Reference levelsfor measuring timing:0.8V, 1.8V
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Iltem Symbol Min Typ Max Unit Test condition
Write cycle time tCWC 120 ad ns
Serial clock cycle time tSCC 50 ad ns
CE setup time tCES O ns
CE hold time tCEH O ns
Write pulse width tWwpP 60 d ns
Write pulse high time tWPH 40 ad ns
Address setup time tAS 50 d ns
Address hold time tAH 10 d ns
Data setup time tDS 50 ad ns
Data hold time tDH 10 o ns
OE setup time before command tOEWS 0 ad ns
write

OE setup time before status tOEPS 40 ad ns
polling

Time to device busy tDB ad 150 ns
Auto erase time (Sector) tASE ad 1 TBD(~10) ms
Auto erase time (Block) tABE ad 1 TBD(~10) ms
Auto program time tASP ad 1 TBD(~10) ms
CE pulse high time tCPH 200 O ns
Write cycle time for control byte tCwccC 25 O M s
program

SC pulse width tSP 20 ad ns
SC pulse low time tSPL 20 ad ns
Data setup time for SC tSDS 0 ad ns
Data hold time for SC tSDH 30 O ns CED=VIL
SC setup for WE tSW 20 | ns CED-VIL
SC setup for CE tSCS 0 O ns
SC hold time for WE tSCHW 20 O ns
CE to output delay tCE O 120 ns
OE to output delay tOE O 60 ns
OE high to output float tDF ¥ 0 40 ns
RES to write setup time tRP 4 | ms
CDE setup time for WE tCDS 0 ns
CDE hold time for WE tCDH 20 O ns
WE to erase verify tOEV 20 | i s
CDE setup time for SC tCDSS 100 O ns
Next cycle ready time tRDY 0 g ns
CDE to CE, OE hold time tCDCH 50 O ns
24
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CDE to output delay tCDAC 50 ad ns

CDE to output invalid tCDF 0 100 ns

Note: 1. tDF is a time after which the 10 pins become open.
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Erase and Status Data Polling Timing Wavefor ms (Sector Erase/Block Erase)

_ \
CE N
(ces {CEH s ROY
0 |

ASEABE

tCDS

CDE
T I
1CDH tCDH tCDH
1SCHW
1DF

JM@O@O@%@C} XROOGROG0E XG0

= =

100-7

O0H/7FH SA(L)BA(1) SA(2)BA2) BOI 107=VoL 107=V o
RES .E,
®P Highz
READY
BUSY Note 1
Note: 1. Any commands, including reset command FFH, cannot be input while R/B outputs a VOL.

2. The status returns to the standby status after R/B returns to HighZ.

26
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Program (1) and Status Data Polling Timing Waveforms

Note:

L
;

S 7 U Faca
AR YA W W
N Aajf 4—=‘:FL:MS ( l‘{{ i

- REENASNE;

1. The programming operation is not guaranteed when the number of the SC pulse exceeds 528.
2. Any commands, including reset command FFH, cannot be input while R/B is VOL.
3. The status returns to the standby status after R/B returns to HighZ.
4. By using program (1), data can be programed additionally maximum 15 times for each
sector before erase.
5. When Vcc is lower than 3.0V and the erase operation is not complete, Vcc Fail flag turns
to "1" and can be read out through 1/06 pin.
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Program (2) and Status Data Polling Timing Waveforms

-] R
= X D RAN
f - = T
= XTjL“mL L W W
- m T f
2 AT
T M‘ i
= i‘ .

Note: 1. The programming operation is not guaranteed when the number of the SC pulse exceeds 528.
2. Any commands, including reset command FFH, cannot be input while R/B is VOL.
3. The status returns to the standby status after R/B returns to HighZ.
4. By using program (2), the programed data of each sector must be erased before programming
next data.
5. When Vcc is lower than 3.0V and the erase operation is not complete, Vcc Fail flag turns to "1"
and can be read out through 1/06 pin.

28
HITACHI




HN29W6411 Series

Program (3) and Status Data Polling Timing Waveforms

_ \
CE «‘
(CES (CEH 53 DY

‘
‘

WPH

D: cos 1CDSS

S |2 e |

CDE

1007

0FH SAlD) AR PDS12 PD513 PDS27 40 107=Vou 107=Vox

8
Highz Highz
¥
READY
7BUSY Note2, 5

G
.

Note: 1. The programming operation is not guaranteed when the number of the SC pulse exceeds 16.
2. Any commands, including reset command FFH, cannot be input while R/B is VOL.
3. The status returns to the standby status after R/B returns to HighZ.
4. By using program (3), data can be programed additionally maximum 15 times for each sector
before erase.
5. When Vcc is lower than 3.0V and the erase operation is not complete, Vcc flag turns to "1" and
be read out through 1/06 pin.
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Erase Verify Timing Wavefor ms

CDE

SC

Notel
ICEH

(CES
I

10E

CPH

1GEWS cwe

tWPH

N ¥ \

{OEV <

¥

DF

103 103
RES
RP
High
Note: 1. The status returns to the Standby at the rising edge of CE.
2. VOH: Note erased.
VOL :Erased.
30
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ID and Status Register Read Timing Waveforms
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Note: 1. The status returns to the Standby at the rising edge of CE.
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HN29W6411 Series

Function Description

Status Register

The HN29W6411 outputs the operation status data as follows: 1/07 pin outputs a VOL to indicate that the
memory isin either erase or program operation. The level of 1/07 pin turns to a VOH when the operation
finishes. 1/05 and 1/04 pins output VOLs to indicate that the erase and program operations complete in a
finite time, respectively. If these pins output VOHS, it indicates that these operations have timed out. To
execute other erase and program operation, the status data must be cleared after atime out occurs. 1/03 pin
outputs a VOL to indicate that the result of the erase verify isa"pass'. 1/06 pin outputsaVOH if Vcc level
is lower than a limit during the previous program and erase operation. If the erase verify fails, /03 pin
outputs a VOH. Form 1/00 to 1/02 pins are reserved for future use. The pins output VOLSs and should be
masked out during the status data read mode.

The function of the status register is summarized in the following table.

Tablel
Flag Definition Definition

1107 Ready/Busy “VOH"=Ready “VOL"=Busy

1106 Vce Check “VOH"=Fail “VOL"=Pass

1105 Erase Check “VOH"=Fail “WOL"=Pass

1104 Program Check “VOH"=Fall “WOL"=Pass

1/103 Erase Verify “VOH"=Fail(not erased) “VOL"=PASS(erased)

1102 Reserved Outputs a VOL and should be masked out during the
status data polling mode.

/01 Reserved

1/100 Reserved

R/B

The R/B signal also indicates the program/erase status of the flash memory. The R/B signal isinitialy at a
high impedance state. It turnsto aV OL level after the fourth command for either an erase or programming
operation is input. After the erase or programming operation finishes, the R/B signal turns back to the high
impedance state.

WE

Commands and address are latched at the rising edge of WE.
SC

Programming datais latched at the rising edge of SC.

CDE
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Commands and data are latched when CDE isV IL and Addressis latched when CDE is VIH.
RES

RES pin must be kept at the V ILR (Vss+ 0.2V) level when Vcc isturned on and off. In this way, datain
the memory is protected against unintentional erase and programming. RES must be kept at the V IHR Vcc
+ 0.2 V) level during any operations such as programming, erase and read.

HITACHI



HN29W6411 Series

Package Dimensions

Unit : mm

Package Dimensions
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