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0Oct.06.2003

Description

The HN29V 1G91 series achieves awrite speed of 10 Mbytes/sec ,which is 5 times faster than Renesas's
previous multi level cell Flash memory, using 0.13um process technology and AG-AND(Assist Gate-
AND) type Flash memory cell using multi level cell technology provides both the most cost effective
solution and high speed programming.

Features

* On-board single power supply: V=27V t03.6V
e Operation Temperaturerange: Ta=0to 70°C
* Memory organization
O Memory array : (2048+64) bytes x 16384 page x 4 Bank
0 Pagesize: (2048+64) bytes
O Block size: (2048+64) bytes x 2 page
0 Page Register : (2048+64) bytes x 4 Bank
e Multi level memory cell
O 2bit/cdl
e Automatic program
0 Page program
O Multi bank program
O Cache program
0 2 page cache program
» Automatic Erase
O Block Erase
0 Multi Bank Block Erase
o Accesstime
0 Memory array to register (1st accesstime) : 100 us max
0 Seria access: 35 nsmin

Preliminary: The specification of this device are subject to change without notice. Please contact your
nearest Renesas Tecnology’ s Sales Dept. regarding specification.
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* Low power dissipation

Read | ., (50 nscycle) : 10 mA (typ)

Read |, (35 nscycle) : 15 mA (typ)

Program | ., (single bank) : 10 mA (typ)

Program I ., (Multi bank) : 20 mA (typ)

Erase | (single bank) : 10 mA (typ)

Erase |, (Multi bank) : 15 mA (typ)

Standby I, (TTL) : 1 mA (max)

Standby |, (CMOS) : 50 pA (max)

Deep Standby |, : 5 A (max)

» Programtime: 600 ps (typ) (Single/Multi bank)
O transfer rate: 10 MB/s

» FErasetime: 650 ps (typ) (Single/Multi bank)

» Thefollowing architectureisrequired for datareliability
O Error correction : 3 bit error correction per 512byte are recommended.

O Block replacement : When an error occurs in program page, block replacement including
corresponding page should be done. When an error occurs in erase operation, future access to this
bad block is prohibited. It is required to manage it creating atable or using another appropriate
scheme by the system. (Valid blocks: Initial valid blocks for more than 98% per Bank.
Replacement blocks must be ensured more than 1.8% of valid blocks per Bank).

0 Wear leveling: Need to control not to exceed E/W cyclesin the data sheet for specific block.
Adopt wear leveling at about 5000 write/erase cycles each.

» Program/Erase Endurance : 10° cycles
» Packagelineup
0 TSOP: TSOP Type-l 48pin package (TFP-48DA)

OooOooooooogodg

Ordering Information

Type No. Operating voltage (Vo) Organization Package
HN29V1G91T-30 3.0V x8 12.0 x 20.00 mm’
0.5 mm pitch

48-pin plastic TSOPI (TFP-48DA)
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Pin Arrangement

48-pin TSOP
RES [ 1 48 [1 NC
NC []2 47 [ NC
NC [3 46 [ NC
NC [ 4 45 [ NC
NC [5 44 [ 1/08
NC []6 43 [ 107
RB 7 42 [ 1/06
RE []8 41 [ 1/05
CE [9 40 [ NC
NC []10 39 [ NC
NC 11 38 [ PRE
Vee 112 37 [ Ve
Vgs 13 36 [ Vg
NC []14 35 [ NC
NC []15 34 [ NC
CLE []16 33 [ NC
ALE 17 32 [ 1104
WE []18 31 [ /03
WP []19 30 [ 1102
NC []20 29 [ 1101
NC []21 28 [ NC
NC []22 27 [ NC
NC []23 26 [ NC
NC []24 25 [ NC
(Top view)

Pin configuration

Pin name Function

1/101to1/O 8 Command, address, data Input/output

CLE Command Latch Enable

ALE Address Latch Enable

CE Chip Enable

RE Read Enable

WE Write Enable

WP Write Protect

R/B Ready/Busy

PRE Power on Auto Read Enable

RES Reset

Ve Power

Ve Ground

NC No Connection
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Block Diagram

16
Page address buffer I j j
L T e R e -
! Bank0 ! iBa1n :iBaznk: | Bank3 !
: [ I Il :
. by I I |
i TR |
' AT l
| P [
I x- Memory array : | :I : : X- Memory array |
| (2048+64) l l (2048+64) |
| |decoder | 6384 page : : H : : decoder| |, 15384 page |
I | | I |
I ' I I :
! [ 1 Il
16 | I Ik 1 :
i ~ TN |
| oo |
o i TR |
| |
Vo1 O=] Multi- 8 | Data 8 : Data register : | I Il Data register :
o ¢ | plexer [7|input | 2048+64 byte | || i H 2048+64 byte |
108 0= buffer | oo |
| l i I |
| ' ' [
: Y-Gating i : H : : Y-Gating :
| Y-Decoder | : H : : Y-Decoder |
l L |
_________________ Ll — | —_——— e e e
Input data I I
Vee O * 1 control e
12
Vs O— Column address
counter
Data
[ output buffer
RB Qe————
CE O Read/Program/Erase
% T control
RE O Control [ |
WE O——{signal
WP C buffer
CLE O—
ALE O—
PRE O—
RES O—|
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Memory map and address

Memory Map
FFFFH [ L
FFFEH | [
FFFDH } 1Page = (2048+64)Bytes: Program Size
,,,,,,,,,,,,,,,,,,, b
} 1Block = (2048+64)Bytes x 2Pages: Erase Size
} = (4096+128)Bytes: Erase Size
I
} 1Device = (2048+64)Bytes x 2Pages x 32768Blocks
I
,,,,,,,,,,,,,,,,,,, l— — — ]
oooH | } 77777
ooo5H | [
oo04H | I —
0003H | } 77777
ooo2H | [ Block 2
000tH | } 77777 Block 1
0000H 2048bytes | 64bytes|«— Block 0
Data register
~
2048bytes 64bytes
Bank Organization
BankO Bank1 Bank2 Bank3
(8192Blocks) (8192Blocks) (8192Blocks) (8192Blocks)
(16384pages) (16384pages) (16384pages) (16384pages)
Block 0 Block 1 Block 2 Block 3
page 0 page 1 page 2 page 3
page 4 page 5 page 6 page 7
Block 4 Block 5 Block 6 Block 7
page 8 page 9 page 10 page 11
page 12 page 13 page 14 page 15
. . . .
[ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ]
Block 32764 Block 32765 Block 32766 Block 32767
page 65528 page 65529 page 65530 page 65531
page 65532 page 65533 page 65534 page 65535
Addressing
Symbol | 1/08 | 1/07 | 1/06 | 1/05 | 1/04 | 1/03 | 1/02 | /01
1st Cycle CA1 A7 A6 | A5 A4 | A3 A2 | A1 A0 | Column
2nd Cycle CA2 L L L L | A1 | Al0| A9 | Ag |address
3rd Cycle RA1 A19 | A18 | A17 | A16 | A15 | A14 | A13 | A12 |Row
4th Cycle RA2 | A27 | A26 | A25 | A24 | A23 | A22 | A21 | A20 |address

A12, A13: Bank select
A14: Page select
A15 to A27: Block select
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Pin Functions
Chip Enable: CE
CE is used for the selection of the device.

It goes to the standby mode when CE goesto ‘H’ level when the device isin the Ready state. When the
deviceisin the Busy state during Program or Erase or Read operation, CE signal isignored and the device
does not return to the standby mode even if CE goesto High.

Read Enable: RE

The RE signal controls serial data output. Datais availablet.., after the falling edge of RE.
Theinternal address counter is also incremented by one(Address=Address+1) on thisfalling edge.

Write Enable: WE

WE isthe signal to latch each datain the device from the 1/O port.
Data are latched in the device on the rising edge of WE.

Command Latch Enable: CLE

The CLE input signal is used to control loading of the operation mode command into the internal register.
The command is latched into the internal register from the 1/0 port on the rising edge of WE when CLE is
high.

AddressLatch Enable: ALE

The ALE input signal is used to control loading of the input address information or input datainto the
internal address/data register.
Address islatched on the rising edge of WE with ALE high and Datais |atched with ALE low.

/O port: 1/01to1/08

The /01 to 1/08 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 WP low reset
internal program/erase operation. It isusually used for protecting the data with the WP low during the
power-on/off sequence when input signals are invalid.

Ready Busy : R/B

The R/B output signal indicates the status of the device operation. When it islow, it indicates that the
Program, Erase or Read operation isin process and returns to Ready state(R/B=H) after completion of the
operation.

The output buffer for this signal is an open-drain and has to be pulled up to V. with appropriate register.
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Reset : RES

TheRES signa controls reset operation for device. When power on and power off, keep pinV, ; level (V4
+0.2V), and keep pin V ,, level (V. £0.2V) during program, erase, write operation.

The transition to deep standby mode is executed when RES set V,  level during standby mode.
Power on auto Read Enable: PRE

The PRE controls auto read operation executed during power-on. The power-on auto-read is enabled when
PRE pinistiedto V.. Please contact Renesas Technology's sales office before using the power-on auto-
read.

Rev.0.02, Oct.06.2003, page 7 of 89
RENESAS



HN29V1G91T-30

M ode sdlection

The address input, command input, and data input/output operation of the device are controlled by RES,
WP, WE, CE, CLE, ALE, RE, PRE signals. The following shows the operation logic table.

Logic Table

Mode RES* WP CE WE CLE ALE RE PRE*

Read Mode Command Input H X L Tt H L H x*2
Address Input H x L i L H H x*?
(4clock)

Write Mode Command Input L Tt H L H x*2
Address Input H H L i L H H x*?
(4clock)

Data Input H H L Tt L L H x*?

Data Output H x L H L L T x*2

During Ready(Busy) H x L H L L H x*2

During Program(Busy) H H X X X X x x*2

During Erase(Busy) H H X X X X X x*?

Write Protect H L x x x x x x*?

Stand-by H V202V H x x x x V202V

N, 0.2V N, 02V
Deep Stand-by Vit V202V x x x x x V202V
02V /V_$02V N_+02V
Notes: 1. H:V,, LV, , XV, orV,
2. PRE must be “H” fix when using Power On Auto Read and “L” fix when not using it.
3. RES, WP, PREmustbe setL:V,,, H: V,,, XV, orV,,
Program/Erase Characteristics
Symbol Min Typ Max Unit Notes

Program Time toroe O 0.6 1 ms

Cache Program Time tepros 0.6 2 ms

Dummy Busy for Cache Program tepsy O 3 1000 ps

Dummy Busy Time toasy 1 0 4 us

Number of Partial Program Cycles in a Same Page N ad O 8 cycles

Block Erase Time toers O 0.65 2.4 ms

Page mode Erase Verify Time toey ad O 50 us

Block mode Erase Verify Time toey O 0 70 us
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Command Definition

Command Sets 1st. cycle 2nd. cycle acceptable while Busy
Read 00h 30h

Multi Bank Read 00h 31h

Random Data output in a Page 05h EOh

Read for copy back 00h 35h

Copy Back Program 85h 10h

Page Data output 06h EOh

Multi Bank Copy Back Program 85h 11h

Data Recovery Read 06h EOh

Data Recovery Program 85h 10h

Reset FFh O Acceptable
Page Program 80h 10h Acceptable*?
Random Data Input in a Page 85h O Acceptable*?
Multi Bank Page Program 80h 11h Acceptable*?
Cache Program 80h 15h

Block Erase 60h DOh

Multi Bank Block Erase 60h, 60h DOh

Read Status 70h O Acceptable
Read Error Status 72h O Acceptable
Read Multi Block Status 71h O Acceptable
Read Multi Block Error Status* 73h, 74h, 75h, 76h O Acceptable
Status mode Reset 7Fh 0

Page mode Erase Verify 60h D2h

Block mode Erase Verify 60h D3h

Read ID 90h g

Device Recovery 00h 38h

Notes: 1. Read Multi Block Error Status
73h : BankO Error Status, 74h : Bankl Error Status, 75h : Bank2 Error Status, 76h : Bank3 Error

Status

2. The input of the program data can be done only in Busy state of Erase operation.
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Device Operation

Page Read

It becomes Busy state with WE rising edge after writing 00h along with four address cycles and 30h and
datatransfer starts from memory array to the data register. The device output the data serially from
specified column address when inputting address by the repetitive high to low transition of the RE clock
after it is Ready state.

It is possible to shorten Busy time after the 2nd page when the data of page overlapped to 4 bank
consecutively like Page 0, Pagel, Page 2, Page 3 isread out.(Please see 4 page read below.)

The data of Page 1 to Page 3 are transferred to the data register when writing 00h and 30h specifying
column address and Page 0.

The device output the data of Page 0 serially by clocking RE after transferring it from memory array to the
dataregister.

The data of Page 1,Page 2,Page 3 which are transferred to the data register can be output using Page data
out command (06h/OEh) after the data of Page O output.
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A A

c VLA MR AR A
aTalatatat

column address M Page address N
1o —oon)—cat)~<cAZy~<RAD—(RAZY~<30n)———— M (U <2y ———

Page address N

_ t
RB R
\ Busy /
.............................................. Page N

Memory array

Data register O I

M
4page read
_ t
R/B : (A)

pageN
columnJ N=0,4,8,12... pageN columnK  pageN+1

10 (oon)(catyCAZXRATKRAZ)30)——Pasn) Par) 0o XCATCAZYRATRAZ)(EON){Potr) {usr)<B)

Q) 2 (3)
R/B (A)
columnL  pageN+2 columnM  pageN+3
/0 (B) (o8n){cA1XCAZXRATXRAZIXEON){Dasr)(Darr) Coen XcatXcazXRanXRAZ)(EM) Do) Posr)
“4) ®)
Bank 0 Bank 1 Bank 2 Bank 3
Memory aray .w:wwwmmu‘w:mumﬁu .wnwwwwmnAumw:wm. mmmww~mummnuﬁ nwwwmmnAu~u‘~w~m:.
Data register | | | | | | |
M
Bank 0 Bank 1 Bank 2 Bank 3
Memory array Page N Page N+1 Page N+2 Page N+3

’ SAVAVATAVAVATAVAVA I
Data register .'.mmmvmn—

column J

SV |
WAAAAVAVAVLVAVAY

column K

..'AVA'A'AVA'A'AVA'A'A‘ [ ]
MWWV
column L

(4)

SNV
WAVAVAVAVAVAVAVAV B

column M
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Random Data output in a Page Read

When the device output the data serially in Page read mode operation,the data from any column addressin
a Page which is reading can be output by writing 05h and EOh with two column address cycles.

Thereis no restriction on an order of column address which can be specified and it is possible to specify
many times including same column address in the same Page address.

ac [ A A

I W)W WA WA
VAV VRV TAY VY
ne | \
T e VUV . VUV

address L address N pageN address M pageN

Vo —oon){catXcazXRA1XRAZI 30n)— L XL+t XL+2)~05h ){CALXCAZXEOD)— M XM+1XM+2)
R/B \—/

R R XX KX XK XX KRR KXXKXXN

Page N
Memory array

. VAVAVAVAVAVAY, VAVAVAVAVAVAVA
Data register | Q000000 .

L /M
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Multi Bank Read

Multi Bank Read operation enables to read the data of any Page addressin 4 bank. Writing 00h command
with four address cycles can be specified to maximum 4 Bank. There is no restriction on an order of a
Bank to specify.

Page address specified later becomes effective when it is specified twice in the same Bank.

The device become Ready state at rising edge of WE after writing 31h command with specifying address
and the data transfer from the memory array to the data register is started.

After it becomes Ready state,it executes specifying a bank for read and column address for starting read by
writing 06h and EOh command with four address cycles. After that the device output the data serially from
column address which is specified by clocking RE. It is possible to specify any bank for read and to read
the data which is transferred to the data register repeatedly.

_ t
R/B |_R| (A)
column J column K column L column M column J' column K'
page N page P page Q page R page N page P
110 AddressAddressAddressAddress @ @@% % B)
Bank0 Bank1 Bank2 Bank3 BankO Bank1
M 2) 3)
R/B(A)
column L' column M'
page N page P
/0 (B (08X adsressXEOMMPou Pouy 08X pdcressXEOMN Doy Pou
Bank2 Bank3
4) (5)
Bank 0 Bank 1 Bank 2 Bank 3

AEEEAEEATEENIEANENOIEANNOIE RIS ORI ANINOIIANINY)
Memory array Page Q
t
Data register | | | | | | |
(1

Bank 0 Bank 1 Bank 2 Bank 3

Page N
Memory array== & A Page P L X Page Q & Page R
Data register | | W | | ':%%MMMHT

column J column K column L column M
) 3 4 6)

Note: 1. (2) (3) (4) (5) : repeatable
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Multi Bank Read Random Data output

The data can be read out setting column address freely on the way to the read operation of Page address
datain each Bank in Multi Bank Read operation. It is possible to read out the data by writing 05h and EOh
command with two column address cycles. Thereis no restriction to specify any column addressand it is
possible to specify it including same one in the same page address many times.

_ tr p
R/B |_| (A)
column J column K column L column M column J!
page N page P page Q page R page N column J”
110 .(Address>-.<Address>.<Address>.<Address @ @ Address @m % @ Address @% .—(B)
(1) )
R/B
(A) (C)
column K’ column L
page P
O e o T S T e o e S (T G o R (T e o e
@) (4)
R/B
(C)
column M’
1/0 page R column M”
(D)~ 0enXAddressXEONKDG Doy 05K AddressXENKDG Doy~
®)
Bank 0 Bank 1 Bank 2 Bank 3

& R

R A XA AR
Memory array Page N EOTRSRABNONAOXATAONEOLSHEORSH LRSS OTRONATRONAD Page R
Page P
[}

Data register | | | | | | | |

M
Bank 0 Bank 1 Bank 2 Bank 3
~ 3R
Page N
Memory array R R Page P ] Page Q Page R
. N VVM 'VYVVYVVVYV VVVV
Data register |_COUM-  OURA] [ <Rk <A
columnJ  \__ A columnK'\ 4 column L column M\ _4
column J” column K” column L” column M”
) 3) (5)

Note: 1. (2) (3) (4) (5): repeatable
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Page Program

Page program operation enables to write the data into one Page address. The datais stored into the data
register after writing 80h command with four address input(Column address, Page address) and data input.
It isalso stored serially from column address which isinput and then automatic program operation starts
after writing 10h command (Program command).Program operation must be executed to a Page address
which the datais erased. A number of additional program in the same Page address is maximum 8 times.

o\

A

e |
CE

AAARRARARR

Column Page

address M address N
10 —(80n XCA1XCAZXRATXRAZ) Div X Din)

U

R/B

Memory array

Data register

xxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxx

J

)

Page N

Program

<«

e

M

tPROG

70h

status
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Page Program Random Data input in a Page

This operation enables to input the program data in the Page address randomly writing 85h command with
two column address input on the way to the program operation in the Page program mode.

It can input the data by specifying a column address in the same page which you want to program the data
using this mode.

After completion of the datainput, program it to the specified column address is executed automatically by
writing 10h command(Program start command).Program operation must be executed to a Page address
which the datais erased.

A number of additional program in the same Page address is maximum 8 times.

The data of 1 byte or more need to be input when it isin random data input.

ce | A A A
_\MM%%%%%%% AW %%%R\ SN

VAV AVAVAVAVAVAV AV VAVAVAVAVAWAVAV ERNY
S I
RE \—/_

Column Page Column
address L address N address M
/0 —(8onXCATXCAZXRAIXRAZ)X Diy XD X XDin <851 CATXCAZY Dy XD X XD )X10h) {70nXstatus)

tPROG

R/B

XXX XXX XX
Page N

Memory array Program

Data register | ¢—| ¢—| |
L "M
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Multi Bank Page Program

It is possible to program the data to any one page addressin each bank simultaneously since this device
adopts 4 bank structure. The bank to be programmed the data is chosen from 1 bank to maximum 4 bank.
Address and data for next bank can be input consecutively by writing 11h command(dummy command)
after writing 80h command with column and page address, data as well as usual page program.

Program operation to several banks specified automatically are executed simultaneously by writing 10h
command (program start command) after data input to the maximum 4 bank completes.

_ toesy trroc
R/B A)
|| N

column J page N column K page P
o (aonxXcancazRaKRAZ D ){Pu X11h)—BonXcarXcazXRANRAZ D )< P X 11h)——B)
(1) Banko (2) Bank1
R/B toesy tpros
(A) L] | ]
e column J page Q column M page R
(B) —<8onXcAXcAZXRATXRAZ Dy ) D X 11h)—80 XCA1 X CAZXRA1XRAZY Dy < Dy X10m)—71h G
(3) Bank2 (4) Bank3
Bank 0 Bank 1 Bank 2 Bank 3
Page Q ¢ Page R $

Memory array

Program W(5) Program (5) ProgramT(S)
T T I
Dataregister [ 0 | [0—r | o] [
column J column K column L column M

(1) ) @) (4)
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Multi Bank Page Program Random Data input in a Page

This mode enables to input program data specifying an address in a page which the data is programmed
when it isin Multi Bank Page Program operation. The data can be input serially by writing 85h command
with column address to on the way to the data input to the page address to be programmed as well as
random data input in page mode. After the data input, program and address/data input to next bank is
executed by writing 11h command(dummy command) and then 80h command as well as Multi Bank Page
Program.

Program operation to several banks specified automatically are executed simultaneously by writing 10h
command(program start command) after the completion of datainput to the final bank.

Address of the random data can be set in every page for program freely.

toesy

R/B |_,—(A)

column J page N column J’
~

~ J -
o Ceon)Xcaty(cazxRAD A~ )< )~<sanXCATXcAZ)<on - {On X 111)——(®)

(1) Banko

RB (A) |_,—(C)

column K page P column K’

N e — S —
10 (B-(aonXcatXcazXRANKRAZ)Dy ) Dn )8 XCATXCAZY< Diy )P X11)——(D)

(2) Bank1
_ tossy
R/B (C) |_,—(E)
column L page Q column L’
[ A — [ —
0 (D)aonXcAnXcazXRANKRAZY< Dy )P )8 XCATXCAZ~ P )+ Py X1 1) ——(F)
(3) Bank2
= (© trroc
R/B \E) |_,
column M page R column m’
N/~ ~—
1o (Fy<gon)Xcat){caz)RATXRAZY—~ Dy )< Dy )88 XCATXCAZY< Dy )i X 100)——71n)<as)
®)
(4) Bank3
Bank 0 Bank 1 Bank 2 Bank 3
Memory array Program (S)PageN “ Program ®) +
I
Dataregister [ &—~ o——+ | [b—+ o+ | [&6—~ o—+] [0—+0—— ]
column J column J! column K column K’ column L column L’ column M column M’
(1) @ (©) 4
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Cache Program

Cache program operation enables to use the data register of the bank which do not program as the cache
register.

The program data for next page address is transferred to Flash memory from external data buffer by using
the cache register while programming the primary data.

Setup for program starts after writing 15h command following 80h command and program address/data
transfer.

After that the deviceisin the Busy state. The data register of the bank which do not programis cleared
when program operation inside the device starts and then it is ready to receive the data of next page
address.

In this case next page address must be different page address of the bank with one which programs just
before.

It is prohibited to program the data to page address in same bank consecutively using cache program.

Next page address for program should specify one in different bank.

The data of next page address can be transferred to Flash memory by writing 80h command as well asthe
data transfer of thelst page address and then 15h command(program dummy command) input is required
after program address/datainput. It becomes Busy state until the program operation to the 1st page address
completes and the data of data register is cleared. If the program operation to the 1st page address does not
complete, it becomes Busy state until the data of data register except for one of the bank which programs
next.

70h command isissued to find out the status in cache program operation after Ready/Busy becomes Ready.
The True Ready/Busy status(1/O5) in cache program becomes busy when CPU is active and shows that the
internal program operation isin the process. The True Ready/Busy status(1/06) should be verified to find
out the program completion if 15h command is used for the last programming. Reset operation isrequired
by writing FFh when program operation completes using 15h command and moves to the other operation
except for cache program. Reset operation isnot required if 10h command (program start command) is
used for the last programming.

tCBSY tCBSY teasy

R/B F(A)
/ @@@ (B s @@ (B0 P15
2nd page 3rd page
(1) tstpage @ @ @
t t t
R/B (A CBSY CBSY CPROG
© oG - o) @) )
/ @@@ (o)< e 15 —70m) (80M < Data P 1oM—700)
(M-1) th page M th page (M+1) th page
@) (®)
Bank 0 Bank 1 Bank 2 Bank 3
Sy Page P Page Q r Page R
Memory Array P age
l, Frogram (2) f  Program M4) b ~  Program (6) £ Program| (8)
[
Data Register { ] { ] % l % }
@) ®) 7
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2page Cache Program

2 page cache program operation is available using both Multi Bank Program and Cache Program operation.
It enables to input the program data for the address of next bank consecutively by writing 11h
command(dummy command) following 80h command and program address/data input. Setup for program
starts by writing 15h command after data input and then the deviceisin the Busy state(t...,). The data
register of two bank which do not program are cleared when program operation inside the device starts and
then it isready to receive the data of next two page address.

In this case next two page address must be different page address of the bank with ones which programs
just before.

RE toesy tcesy toesy teasy )
LI L L LI
Address' Address) Address) ‘Address) B
10 @ e 9 e oDt ) G0t~ st )~
1st page 2nd page 3rd page 4th page
(1 (2) (3) (4) (5) (6)
_ toesy tcesy toBsy teproG
REB (A) L] L] L] L
BIEONC S I1hy—Bon-C o -15h—70n BOC aes)1H—gony-ddress) ony—7on
(M-1)th page M th page (M+1)th page (M+2) th page

Bank 0 Bank 1 Bank 2 Bank 3

Memory array

Program

Program (6) | Program| (6)

Program (3)

Data register I | I | I |

[
1 (2) 4) (5)
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Copy Back Program

Copy Back Program operation enables to copy the data to different page address of same bank without
taking it to external dataregister. The datatransfer to the dataregister is started to copy memory array data
of 1 page address writing 35h command following 00h command and address input with 4 cycles. Then
copy of the datais started by writing 10h command following 85h command and address with 4 cycles for
post-copy. Address for post-copy must be chosen page address which has erased(FFh).

CLE—[\ /\ /\ /\ /\
= \AAAAAN AAARA N
VRV AVAVAWAY R AV AVAVAVAR VARV

RE
Column  Page Column  Page \_/
address J address M address K address N
" —oomHeadieasraiRag-{asn———{asnHeaticadiraifrag-{ion——(ron—gaus
B trroG
R/B
(1) (2)
Bank 0 Bank 1 Bank 2 Bank 3
[ 77777777777 7777
Memory array Page M R R R =R =R R
= 1 R

Data register [[IIIIIITIITIIIIIT] | | |

Bank O Bank 1 Bank 2 Bank 3

A 3R
<

Memory array Page N R S S R
[ 7777777777 77777777
Program 4 (2)
‘

Data register [IIIIIIITIIITIIIIIN | | |

Note: 1. Post copy address must be specified one in same bank.
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Copy Back Program with Random Data Input In a Page

Source copy data which has transferred to the data register can be updated when copy back program
operation is executed.

Memory array data which has taken out to the data register is updated to the input data after storing source
copy data to the data register and inputting the data following 85h command and 4 address input with 4
cycles.1 byte data or more must be input when random data input is executed. Program to post-copy page
addressis executed by writing 10h command after data input.

Address for post-copy must be chosen page address which has erased(FFh).

e —\ L N A A
= UAAAARAMANAAAALAD AQAAMD A NN

R VAVAVAVAVAVARVAVAVAVAVIRVAYAVIRVAVAVAVAVAVARVIRRY
R U [\

L

@]

>

RE
Column  Page Column  Page Column \—/
address J address M address K address N address L

_ (2)

R/B \—/

(1) @)

Bank O Bank 1 Bank 2 Bank 3

[ 777777777777 777777
Memory array Page M N S R R S
= M R

Data register [IIIIIITTIIITITIIIN | | |

Bank 0 Bank 1 Bank 2 Bank 3

Memory array B3 SRR R OR =R

7
(
R

Data register [/ 1] | | |
Dy (] Dy
column K column L
Bank O Bank 1 Bank 2 Bank 3

R

Memory array Page N N R R R R R

L
)

7 XXX 77 7 7000000 7
Program & (3)
T

Data register [N/ XXX/ ] [ | |

Note: 1. Post copy address must be specified one in same bank.
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Copy Back Program with Data output

When copy back program operation is executed, it is possible to confirm the source copy data outputting
one which hastransferred to the data register to external. It is possible to output the source copy data after
storing it to the data register and inputting EOh command following 06h command and address input with 4
cycles. Program to post-copy page address is executed by writing 10h command following 85h command
and post copy address input with 4 cycles after data output. Address for post-copy must be chosen page
address which has erased(FFh).Copy data can be updated after post copy address input with 4 cycles and
the data input.

R/B
columnJ page M |_| column J’ page M |_|
TN TN TN TN column K page N
o {oonondiondipariadiasn—peniCANCAIRANRAEN Doy PouyEaniCANCAH R on—(ronCai)
M v 3
Bank 0 Bank 1 Bank 2 Bank 3
[ 77 77 77

Memory array Page M = R R RN =
R (M o

P

Data register [[IIIIITIITIIITITIIT] ] |
Bank 0 Bank 1 Bank 2 Bank 3

Memory array R B R R =R

Data register ] |
column J’ §(2)

Dout Bank 0 Bank 1 Bank 2 Bank 3
Page N
Memory array [rzzzzzrrrrrrrrzrrz R R OR ROR B
+ Program T(g) =

T
Data register [[IIIIITTIIITTTITIIT] [ | ]

Note: 1. Post copy address must be specified one in same bank.
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Copy Back Program with Data output and Random Data input in a Page

R/B (A)
columnJ page M |_| columnJ' page M
column K page N

N TN
o Goneaerdrdndion—GenErdrandadlEo)Pou -Lour-fnerderd rdedturu— @

(1 @)

RB (A
column L |_|
N
0. @ —{esn(Caficad-{on- ~{Pwpton—{ronCas)
“4) ®)
Bank 0 Bank 1to 3 Bank 0 Bank 1to 3
Memory array Page M| & % Memory array = =
R (1 R R AR
Data register [IIIIIIITIITIITITIIN | | Data register [[XXXXNXITTIXXNI] |
S — N —
coltzg;n K Div coll(J‘an L Div
Bank 0 Bank 1to 3 Bank 0 Bank 1 to 3
Page N
Memory array R R Memory array [ 7RIRxxRy 7 7 7 KX 7] o =R
R B = Program | (5) B4
T
Data register [ | Data register [[IXXX/TTIXXOXNT] |
column J’ | (2)

Dour

Note: 1. Post copy address must be specified one in same bank.
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Multi Bank Copy Back Program

Multi Bank Copy Back Program enables to execute copy back program to a multiple bank simultaneously.
The dataistransferred to the data register from memory array simultaneously by writing 35h command
after specifying post copy address consecutively. Dataread and update can be executed as well as copy
back program.

RB |_|—(A)

page N page P page Q page R

@Dk @@ ®

Bank0 ~ Banki  Bank2 Bank3

R/B (A)

U i i i

page N’ page P’ page Q' page R’

O (B) ~Gsan)Xcasoan(eaieazXitny—esn)oanicaakean(aeX iim—esnXoancraXpaneasKiim—esnXeaiXorXan(asKion—(rmX *6it)

@

Bank 0 Bank 1 Bank 2 Bank 3

Page Q "
77777 7777777777777 Page P 9 Page R
Page N 77777777777 77777 777777 7777777777

Memory array

S (ORI 3 M 3 ¥ | o | ()
pataregister [///7/7777/77777777F 7777777777778 VI 7777777777778 777777 *//////////A

Bank 0 Bank 1 Bank 2 Bank 3
Page N’ 777777 777777777 Page @' r ,
Memory array [ZZZZIZIIIIITITTITT Page P’ 7 77 7 (2) PageR
R ProgramT (2) £ R Program ) R R Program r () S L —

ooteregser [Z7ZZ77777777770) - (ZZZZIEI] 2T UZZTTT LTI
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Data Recovery Read

Data recovery read enables to output the data itself which istransferred from external after program
completion.

It is possible to read out the data which is programmed by writing EOh command following 06h command
and read address input with 4 cycles. It isalso possibleto read out the data of any column addressin same
page address by writing EOh command following 05h command and column address input with 2 cycleson
the way to outputting the data by clocking RE.

R/B I_I

columnL Page M’ column N
o {10m———06nXCA1XCAZXRATRAZXEO XDoup—Doup——08n XCATXCATXEO Coup—ouy
P M
e (O] @) (3)
Memory array Program(1) Page M Memory array

Dataregister  //////////////]/]]  oataregiser {//5////1//////]/]

columnlL | (2) columnN | (3)
Dout Dout
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Data Recovery Program

Data recovery program enables to re-program the program data itself which is transferred from external to
different page address in same bank. Program to newly specified page address is executed by writing 10h
command following 85h command and address for re-programming with 4 cycles as well as copy back
program. Same page address cannot be chosen during this operation.

It is possible to update the re-program data by inputting the data after specifying address for re-
programming.

Address for re-programming must be chosen page address which has erased(FFh).

tPROG tPROG
R L
column K  Page N
tat
o {dom———gsnXCcAtXCAZ)XRANRAZ—10n)—70n X 3T )
Page M
(1 )
Page N
Memory array
Program Page M Memory array

Jn

Data register

M

(/11T

N
R 3R

Data register

R (2) R

Program

(/LT

Note: 1. PageM and Page N are different page address.

tPROG

tPROG

R/B _I_I

column K page N

(1)

()

column L

(©)

]

(4)

Memory array Program Page M Memory array Memory array o
T ™ 7 1 I T Program T (4) i
ata register ata register ‘
DRSS FIIITTTTITTITIIIIT]  owtaveaiser ZNIINIZNIEYZ] """ I /7

Din
column K

@

Din
column L

(©)

Note: 1. PageM and Page N are different page address.

It is possible to combine erasing the data of the block with re-programming, as shown below, in the data
recovery program operation.
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To program, update the data next, then erase, and then re-programming.

R/B

PROG

0 ~EEREEE () PERERE G

Programl

@ Program 1 data update specify a page program
R/B

BERS PROG
@D @@ DG G

® Erase Specify the address for Program2 Start

Specify a page in the same bank re-programming (same as *1)
same as RA in setting 1.

@ Program2
@ @ ® O]
|74} |72
= = = | 1
A Page N, N+4
 — |_?EZJaEZJ:| | 7 =7 — | 7 -7 —
Erase
Programl Program2
col.K col.L 60h—RA2-DO0Oh
data update
80h-CA1-RA1-Data—10h 85h—-CA2-RA2-Data—85h—CA3-Data
RA1=PageM 85h—CA3-RA2-10h
RA2=PageN
CAl=col.K
CA2=col.L

To program, erase next, then update the data, and then re-programming.

R/B
PROG
Program1 Program 1 data update specify a page program
R/B

PROG
0 —(EEREDED-EEED T G ()

® FErase Specify the address for
Specify a page in the same bank re-programming (same as *1)

Program2 Start
same as RA in setting 1.

@  Program2
YZI__V71
Page M 7y
— Page N — —
A
A7 1 :Eam: 27 o 74 |
Programl Program2
Erase col.K col.L
data update
80h-CA1-RA1-Data—10h 60h—RA2-DOh P

RA1=PageM 85h—CA3-RA2-10h RA2=PageN
CAl=col.K
CA2=col.L
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Program Data input in Erase Busy

Program Data input in Erase Busy enables to program the data of any page address during busy statusin
erase operation.

It is possible to program the data in both block erase mode and multi bank block erase modeif they arein
busy state.

There is no restriction between page address for programming and block for erase.

It needs 1ps wait time after the erase status becomes busy to write 80h command for program address and
datainput.

It can confirm the status by writing 70h or 71h command after program data input.

Theinput datais possible to input in both single bank and multi bank mode and corresponds to the data
input mode specifying column address in same page address. It needs to keep 4ps or more from writing
11h command to writing 80h command when the data to a multiple bank is programmed.10h
command(program start command) must be issued after completion of erase operation.

Program data input in single bank

R/B | toers | tro [
00 o0 aittess KOO —e0nX Zitree X acvess»<Ce—ron gz )—ony (o Sme™)

E ' T Program
- start

Wait time 1us min

*1

Note : 1. Status command available

Program data input with random data modein single bank mode

tF’ROG

tBERS | |_|
1O 60X s KOt —E0n oo, X e <Em-~EonX v, > Co—on s J<Com>—CronX ™)

Erase Program

start 1 Start
- #1 #1

R/B |

Wait time 1us min

Note : 1. Status command available
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Program data input in multi bank program mode (In case of completing data input during busy
status)

ex. Bank 1 T Program
Start

Wait time 1us min Wait time 4us min

Note : 1. Status command available

Program data input in multi bank program mode (In case of not completing data input during busy
status)

tDBSY tPROG

R/B tBERS | |_| |_|
VO RO s 2o St X s 0o )—o0mX S, X Strss Ea—CronX_Sae )-<1om)—ron S8

Erase | | ex. Bank 1 Program

start | | Start
> *1 *1

Wait time 1us min

Note : 1. Status command available

The correspondence when the erase error occurred in Program Data input in Erase Busy mode.

In the Program Datainput in Erase Busy mode, after an erase error occurred in one block at a two-blocks
simultanious erase operation, a certain operation is needed in a particular case. In case of an erase operation
of one block in the same bank as the error-occured block, the reset command FFh is needed just before, as
shown in Figure 1.

Otherwise, an illegal two-blocks erase operation will be executed, because the address data of two pages to
program remains.

After the one-block erase operation succeed, it is possible to program by specifying the address to program
again with the command 85h, because the data to be programmed stored in the buffer is maintained.
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Program Data input in Erase Busy (recommend pattern when error occurred) Multi Bank Mode

R/B | tBERS |
o —(EEADE D EEEE - @EEm {55
BlockO (Bank0), *2 Specify a page program
) Erase Blockl (Bank1) ® *1 Specify a page program Pagel (Bank1) ) @ Error only Blocko
Page0 (Bank0) (Bank0)

pBSY

R/B t8ERS |_, tPROG

o o W@ — @ L) DEREDD— (DEIEI
Specify the address (same as *1, *2)

Reset Pass again for programming @
® Jgdress @ Block2 in BankO erase execute ®
infornation
© ) ®
Bank0 Bank1 Bank0 Bank1 BankO Bank1
Block1 Blockl
Block0 Blockl FFh Block2
Block0 command :> Block2 ~
erase error Address Erase
Erase Erase
Erase reset Erase ﬁ Erase S
[ 1 [ | [ 1 [ | [ 1 [ |
Data0O Datal DataO Datal DataO Datal
80h—CA0-RAO  80h-CAO-RA1 60h—RA2-DOh 85h—CA0-RA2  85h—-CAO-RA1
—(Data0)-11h —(Datal) (erase only block2) —11h —10h

It is not necessary to reset by command FFh, when transmit the writing datain erase block and 1 page in
same bank, and execute writing during erasing 1 block data, or erasing error occurres and erasing another
block in same bank. But in this case, as shown in following figure, it is necessary to specify the address for
re-programming, after erasing another block address.

Write address specifying it by command 85h at the address for re-programming in the same bank, when
writing it as shown in following figure.

Program Data input in Erase Busy (recommend pattern when error occurred) Single Bank M ode

R/B | 1BERS | tBERS

/0 —(eon >Xga x 2X 00 >——C80h X(CA x 2RA < 2 Daa>—70n) CoonGea <2 oon>
*1 Specify a page program Another address in Same Bank
error (same as *1) erase execute input
R/B tPROG

10~ GG @D G-z

Specify the address (same as *1)
Pass for re-programming
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Block Erase

Erase operation for one block which is consisted of 2 page can be executed. One block is consisted of

pageN and page(N+4)
(Ex:page0 and page4,pagel and pageb)

Input page address (A14 =V ) in lower side, when erase block addressinput.

Multi Block Erase

Erase operation for one block in maximum 4 bank is executed simultaneously. Any block in abank can be
chosen. Input page address (A14 =V, ) in lower side, when erase block address input.

Page mode Erase Verify

Whether any one page address is erased or not is verified in thismode. Verification startsinternally inside
the device after writing D2h command after 60h command and row addressinput. It can be verified
whether the page addressis erased or not after by writing 70h command(status read command) after it
becomes ready.

Block mode Erase Verify

Whether any one block is erased or not is verified in thismode. Verification startsinternally inside the
device after writing D3h command after 60h command and row addressinput. It can be verified whether
the block is erased or not after by writing 70h command(status read command) after it becomes ready.

Multi Bank Page mode Erase Verify

Page mode erase verify for each page in maximum 4bank is executed. It can be verified whether page
addressin each bank is erased or not by writing 71h command(status read command) after it becomes
ready.

Multi Bank Block mode Erase Verify

Block mode erase verify for each block in maximum 4bank is executed. It can be verified whether the
block in each bank is erased or not by writing 71h command(status read command) after it becomes ready.

Read ID

ID code can be read out by inputting the address(00h) after writing 90h command.
Manufacture code(07h) and Device code(01h) can be read out serially by clocking RE.

Power on Auto Read

The data of the lowest page address can be read out serially without command and address input after
power ison.
Power on auto read mode is activated when V . reaches about 2.7V. It isenabled only when PRE pinis
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tiedto V..
PRE pin must be connected to V. when using power on auto read and V . when not using it.

After power on auto read is executed, reset operation is required by reading out 1 page (2112 byte) data or
writing FFh command.

Note : Please contact Renesas Technology’s sales office before using this mode.
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Status Read at Read mode

The content of status register can be read out writing 70h command(status read command) and by clocking
RE in read operation. The data of memory array cannot be read out even by clocking RE since status read
mode is set after the device becomes ready.7Fh command needs to be written in case of releasing status
read mode in read operation.

The data of memory array can be read out without address input in this operation.

CLEJ\ M /’\
A\ (W A MMM A

WE — /—\ M\ [\ [\ M\ [ \—/ \—/
ALEJ \

" VAV VIR VAR VIV IRV

g(?(ljl:rensg L zggl?ess N Status data Status data Memory data
10 —oon)~(cancazxRan(RAZ~son)<ron)—_ X X ) =<~ )< )X )
R \ / Col‘umn
address L

Operation status of statusregister

Operation status can be output by status read.

Command Output

70h Single bank operation status

71h Multi bank operation status

72h Single bank operation error status

73h Multi bank operation bankO error status
74h Multi bank operation bankl error status
75h Multi bank operation bank2 error status
76h Multi bank operation bank3 error status
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Status Register check flow(single bank operation)

70h Write
read status register

72h Write YES

read errorstatus register

e

YES

| ReadECCcheck |

Not 1 bit error
ECC possible

1 bit error

( Program/erase completed )

70h command statusin single bank operation

status
Program/Erase Cache Program Output
1/10 8 Write protect Write protect Protect : 0 Not Protect : 1
1107 Ready/Busy Ready/Busy Ready : 1 Busy : 0
110 6 Ready/Busy True Ready/Busy** Ready : 1 Busy : 0
/105 Not Used Not Used 0
/0 4 Not Used Not Used 0
/103 Not Used Not Used 0
110 2 Not Used Pass/Fail (N-1) 0
/101 Pass/Fall Pass/Fail (N) Pass:0Fail: 1

Note: 1. True Ready/Busy shows Ready/Busy status of CPU.
(R/B output status is same as 1/07.)
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72h command statusin single bank operation

status Output
1/10 8 Write protect Protect : 0 Not Protect : 1
110 7 Ready/Busy Ready : 1 Busy : 0
110 6 Program/Erase ECC check Ecc available : 1 Ecc Not available : 0
/05 Erase check Pass : 0 Fail : 1
110 4 Program check Pass:0Fail : 1
/03 Not Used 0
110 2 Not Used 0
/01 Pass/Fail Pass : 0 Fail : 1

Status Register check flow (Multi bank program/erase)

71h Write
read status register

Error bank check |

73-76h Write

read errorstatus register *1

e —

YES

Read ECC check

YES

Note:1.

73h:BankO0 error status

Not 1 bit error
( Fail ) ECC possible

74h:Bank1 error status
75h:Bank2 error status
76h:Bank3 error status

NO

YES

Error bank check end

1 bit error

( Program/erase completed )
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71h Command Statusin Multi Bank Operation

status Output

1/10 8 Write protect Protect : 0 Not Protect : 1
110 7 Ready/Busy Ready : 1 Busy : 0

110 6 Ready/Busy Ready : 1 Busy : 0

/05 Bank3 Pass/Fail Pass : 0 Fail : 1

110 4 Bank2 Pass/Fail Pass: 0 Fail : 1

/03 Bankl Pass/Fail Pass : 0 Fail : 1

110 2 Bank0 Pass/Fail Pass: 0 Fail : 1

/01 All Pass/Fall Pass : 0 Fail : 1

73h, 74h, 75h, 76h Command Statusin Multi Bank Oper ation/Cache program/2page cache program

status Definition
1/10 8 Write protect Protect : 0 Not Protect : 1
110 7 Ready/Busy Ready : 1 Busy : 0
110 6 Program/Erase ECC check Ecc available : 1 Ecc Not available : 0
/05 Erase check Pass : 0 Fail : 1
110 4 Program check Pass:0Fail : 1
110 3 Not Used 0 (Don't care)
110 2 Not Used 0 (Don't care)
/01 Pass/Fail Pass : 0 Fail : 1
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Status Register check flow (Cache program oper ation)

70h Write
read status register

Cache program YES - 7
Saon /01=0 & 1/02=0 o

NO (Last program)
NO

I
70h Write
read status register

Next cache program

71h Write

read status register

1/102-5
check

73-76h Write
read errorstatus register

*

ECC impossible ECC may be possible

\
Error bank
check end

FFh Write
cache mode clear

NO

NO

ECC may be possible

Read ECC check

Cache program error sow Next bank
substitute operation ECC possible
Error bank operate end

< Cache program end >
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Status Register (Cache program operation)

The statusis output by writing 70h command in cache program/2 page cache program operation.

1/01,2 which shows pass/fail and 1/06,7 which shows Ready/Busy is output OR data of 2 page address
which programs simultaneously. In other words, if either 2 page address is Busy status,1/O6 or 1/07
outputs “0”. If either 2 page addressfails,1/O1 or 1/02 outputs “1".

It verifies the status writing 70h command in cache program operation and verification of detail error code
which page address failsin program is executed by writing 73h-76h command which output error content
corresponding to bank address.

It can also verify the status writing 70h in 2 page cache program operation and if either 2 page address
which programs simultaneously fails with program error, it outputs fail status. We recommend verifying
page address writing 71h command.

If error occursin (N-1)page address, error management of (N-1)page(taking the data to replacement page
address) address need to be executed after program completion of N page address.

70h command statusin Cache program/2page cache program operation

status Output
1/10 8 Write protect Protect : 0 Not Protect : 1
110 7 Ready/Busy Ready : 1 Busy : 0
110 6 True ready/Busy** Ready : 1 Busy : 0
/05 Not Used 0
110 4 Not Used 0
/03 Not Used 0
110 2 Pass/Fail (N-1) Pass:0Fail : 1
/101 Pass/Fail (N) Pass:0Fail: 1

Note: 1. True Ready/Busy shows Ready/Busy status of CPU.

71h command statusin 2page cache program operation

status Output

1/10 8 Write protect Protect : 0 Not Protect : 1
110 7 Ready/Busy Ready : 1 Busy : 0

110 6 Ready/Busy*! Ready : 1 Busy : 0

1105 Bank3 Pass/Fail Pass: 0 Fail : 1

/0 4 Bank2 Pass/Fail Pass : 0 Fail : 1

1103 Bank1 Pass/Fail Pass: 0 Fail : 1

/0 2 BankO Pass/Fail Pass : 0 Fail : 1

/101 Pass/Fail Pass: 0 Fail : 1

Note: 1. True Ready/Busy shows Ready/Busy status of CPU.
(R/B output status is same as 1/07.)
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73h, 74h, 75h, 76h command statusin Cache program/2page cache program operation

status Definition
1/10 8 Write protect Protect : 0 Not Protect : 1
110 7 Ready/Busy Ready : 1 Busy : 0
110 6 Program/Erase ECC check Ecc available : 1 Ecc Not available : 0
/05 Erase check Pass : 0 Fail : 1
110 4 Program check Pass:0Fail : 1
/03 Not Used 0
110 2 Pass/Fail (N-1) Pass:0Fail : 1
/101 Pass/Fail (N) Pass:0Fail: 1
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Reset operation

This device can enter standby mode interrupting each operation mode by writing FFh command(reset
command) during each operation. Page address data during program operation, block data during erase
operation are not guaranteed after completing reset operation.

Reset operation in the Cache program (R/B = Ready, True R/B = Busy)

TR CEERY)
110 80h (15h ) (FFh D

RB | ‘

RsTP

Reset operation in the Cache program (R/B = Ready, True R/B = Busy)

C 150
110 80h \th/
R/B |
RES tRsTP —

50us min

Reset operation in the Erase Verify

R/B

RSTEV

Reset operation in the Erase Verify

e —@ CED)

R/B

RES

RSTEV —

30ps min
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Reset operation in the Program

I/0 (80h/85h 10h/15h ’ FFhJ‘ 00h
R/B | Program busy
Program start
tRSTP
Reset operation in the Erase
I/(z 60h {DOh) { FFD‘ 00h
RB | Erase busy
Erase start .
1:RSTE
Reset operation in the Read
I/0 { 00h { 30h/31h/35h ) \_'F FhJ (00h )
RB |  Read busy
Read start
tRSTR

This device can enter deep standby mode interrupting each operation mode by making RES pin low during
each operation.

Page address data during program operation, block data during erase operation are not guaranteed after
completing reset operation.

Reset operation in the Program

I/0 { 80h/85h 10h/15h

R/B |

Program busy

Program start

O
m

trstp ' %1

300us min

Note : 1. Power on sequence.
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Reset operation in the Erase

1/0 { 60h /DOh/
R/B | Erase busy
Erase start N
DSE trsTE *1
) 300us min
Note : 1. Power on sequence.
Reset operation in the Read
1/O { 00h ) ( 30h/31h/35h )
R/B | Read busy
Read start B _
DSE trsTr 1
300us min

Note : 1. Power on sequence.
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Usage for WP

WP at the low level prohibits the erase operation and the program operation. When use WP, useit as
follows.

Program operation

WE |
110 {80h/85h ) {10h/15h )
WP
R/B
tWWS N tWWH _

Prohibition of the Program operation

e
110 {80h/85h ) {10h/15h )
WP
R/B
tWWS N tWWH _
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Erase operation

e I—

h/D3h
/0 { 60h DOh/D2h/D3h)

R/B

twws twwh

Prohibition of the Erase operation

N I—

h/D3h
/0 { 60h DOh/D2h/D3h)

R/B

twws twwh
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Status Transition

PRE=L

Vi
i = -
(RES=L) Power Off

Power On Power On &
Power On Read

PRE=H

v

Reset Operation
Power On Read — Any Operation RES Reset  |Operation

2nd Access State

FFH or

Standby | EE

2Kbyte Read
v

(RES=H, |«
CE=H)

Output
disable
(CE=L)

Status Register Read

70H to 76H
Any State

ID Read

ﬂb{ ID Read Setup]ib[Manufacture Code]ib[ Device Code}

Any Command Input
ID Read Operation End

Read Address Setup

Memory Read Access Operation
30H, 31H fLst Access

1st Access

2nd Access |SRAM Read Access
State RE
FFH

WE Input (Not Status Command)
2nd Access State End

A

Copy Back Program Operation1 (Read)

1st Access
> 1stAccess Erd 2nd Access |SRAM Read Access

WE Input (Not Status Command)
2nd Access State End

Random Output Setup

Random Output Operation

EOH
WE Input 2nd Access | SRAM Read Access
2nd Access State End State2 RE

Deplete Recovery Operation

38H Deplete
Recovery

():BUsY staws

Operation End
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Y

Erase Address Setup
ify Address Setup

Input Setup

A

Erase Operation

Erase
ﬁ» (Program Data
input available
< FFH

Operation End

Erase Verify Operation

D2H

D3H
FFH
Operation End

Erase Verify

A

Program Address Setup

80H

Standby

(RES=H, Output

disable

CE=H) (CE=L)

Djn is need

CAl ca1 |CA2
Setup

at lowest 1Cycle

Copy Back Program Operation2 (Program)
Data Recovery Program Setup

Dummy

RA2/CA2 By

Setup
Data Input

11H

Program Operation

EFH 10H

State

FFH Program |«

Operation End

Cache Program Operation

< FFH rﬁ

Cache Program Standby 15H

Operation End @4

True Busy State <

WE
G

([ ):BUSY Staws
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Absolute Maximum Ratings

Parameter Symbol Value Unit Notes
V. voltage Vee -0.6to + 4.6 \ 1

V voltage Ve 0 \

All input and output voltage Vi Vou -0.6to + 4.6 \ 1,2
Operating temperature range Topr 0to +70 °C

Storage temperature range Tstg 0to +70 °C 3

Notes: 1. Relative to V.
2. V,/V,, =-2.0V for pulse width with 20ns or less.
3. Device Storage temperature before programming.

Capacitance

Parameter Symbol Min Typ Max Unit Test conditions

Input capacitance C, O 0 6 pF V, =0V, Ta=25°C,f=1MHz

Output capacitance Cou O 0 10 pF V,, =0V, Ta=25°C,f=1MHz

Valid Block

Parameter Symbol Min Typ Max Unit

Valid Block Number BankO Nygo 8029 O 8192 blocks
Bankl Nyg; 8029 O 8192 blocks
Bank?2 Nyg, 8029 O 8192 blocks
Bank3 Nygs 8029 O 8192 blocks

Spare Block

Parameter Symbol Min Typ Max Unit

Spare Block Number  BankO Naggo 145 O 0 blocks
Bankl Ngg, 145 O 0 blocks
Bank?2 Nz, 145 O 0 blocks
Bank3 Nggs 145 O 0 blocks
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DC Characteristics

(Vee=27V 1036V, Ta=0to +70°C)

Parameter Symbol Min Typ Max Unit Test conditions

Operating V. voltage Ve 2.7 33 36 V

Operating V. current loct 10 20 mA  t,.=50ns, CE=V,, lout=0mA
(Read) o 0 15 30 mA t,.=35ns,CE=V, lout=0mA
Operating V. current locs 0 10 20 mA  Single Bank Operation
(Program) leca O 20 30 mA  Multi Bank Operation

Operating V. current locs 0 10 20 mA  Single Bank Operation

(Erase) lecs 15 30 mA  Multi Bank Operation

Standby current (TTL) lggs O O 1 mA CE=V,

WP =V +02V/V, 0.2V

PRE=V_ +*02V/V_%02V

SS — cC —

Standby current (CMOS) legp O 10 50 MA  CE=V_ .-02V,

WP =V_*0.2V/V, +02V
PRE =V, *0.2V/V_+02V

Ss —

Deep Standby current (CMOS) g, O O 5 MA  RES=V, -0.2V,
WP=V, +02V/V, +02V
PRE=V, +0.2V/V_ 02V
Input Leakage Current I O o + 10 pA V,=0to36V
Output Leakage Current I, O o =+ 10 pA V, =0to36V
Input voltage Vi, 2.0 O Ve V
+0.3
vV, -0.3 o 08 V
Input voltage Vio V,.—-02 0O Ve V
(RES, WP, PRE) +0.2
Vio -0.2 o +0.2 V
Output High voltage Level Vi, 24 o O \ I = —400 pA
Output Low voltage Level Vo 0 O 04 VvV lo, = 2.1 mA
Output Low Current (R/B) I(RB) 5 10 O mA V., =04V
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AC Characteristics
(Vo.=27V 1036V, Ta=0to+70°C)
Test Conditions

* Input pulselevels: 0.4t02.4V

e Inputriseand fal time: 3 ns

* Input and output timing levels: 1.5V/1.5V

e Outputload:  1TTL GATE and 50 pF (3.0 V £ 10%)
1TTL GATE and 100 pF (3.3 V * 10%)

AC Timing Characteristics for Command/Address/Data I nput

Parameter Symbol Min Typ Max Unit Notes
CLE Setup Time tos 0 0 0 ns
CLE Hold Time [ 9 O ns
CE Setup Time tes 0 O O ns
CE Hold Time ty, 6 0 ns
WE Pulse Width tye 15 O O ns
ALE Setup Time tys 0 0 ns
ALE Hold Time tan 0 0 ns
Data Setup Time ts 0 0 ns
Data Hold Time ton 0 0 ns
Write cycle Time the 33 0 0 ns
WE High Hole Time to 12 O O ns
CE High to WE low setup time  tgs 5 0 0 ns
WE High to CE low hold time b 5 O O ns
CE High to RE low setup time ~ tg s 5 0 0 ns
RE High to CE low hold time tovicn 5 O O ns
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AC Timing Characteristicsfor Operation

Parameter Symbol Min Typ Max Unit Note
Data Transfer from Cell to Register ty o o 100 us
ALE to RE Delay (ID Read) tams 20 0O O ns
ALE to RE Delay (Read cycle) tiro 30 O O ns
CLE to RE Delay (Read cycle) tor 6 0O O ns
Ready to RE Low tee 20 0O O ns
RE Pulse Width tee 20 0O O ns
WE High to Busy (R o O 100 ns
Read cycle time tee 35 0 O ns
RE Access Time toea O 0O 20 ns
CE Access Time teea o 0O 25 ns
RE High to Output Hi-Z toy 10 O 20 ns 1
CE High to Output Hi-Z toy 0o O 20 ns
RE High Hold Time toen 10 0O O ns
Output Hi-Z to RE Low te 0 0O O ns
WE High to RE Low torr 50 0O O ns
Device Resetting Time Read - o 0O 20 us
Program tesp o o 70 Us
Erase tesre o o 400 Us
Erase Verify teerey o o 30 ps
Device recovery  t.oos o o 350 Us
Power on busy Time toon o 0O 200 ps
V. Setup time to Reset trs 20 0O O ns
V. to Ready oy o 20 ps
Reset to Busy tosy O 100 Us
WP setup time to WE High tos 15 0O O ns
WP hold time to WE High (- 15 0 O ns
CE setup time to Deep standby t 100 O O ns

Note: 1. The time until it becomes Hi-Z depends on the earliest signal which CE and RE go to high.
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Timing Waveform

Command Latch Cycle

CLE % Nﬁ
«tols™ ~—toL—

. tes — ~—ten—
e XXX

<7tWP —

~—tas—™ ~—tan—
ALE JROOVOKX

tos = ton ™
wox JOOOOOOOOXA

AddressLatch Cycle

CLE

. <~ tes—twe———twe =ty
CE
— v *—twp *—twp ~—twp >
— \ /N /N /N /o
WE | SO N s UG W S W N

tALS tA _H tALS tA _H tALS tA _H tALS tALH

e W W W b

. tos, | toy fos, | Ioy os, | toy os,| foy
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Input Data Latch Cycle

‘ tCLH *

CLE « 7[W

)

)

ALE

1/0x

Serial Access Cycle after Read (CLE=L, WE=H, ALE=1L)

toea

topz ™
treAls tren (REA trea
N —

RE N Y/ N_|
trp trpz
<~ trrz™"
1/0x Dour ) Dour 1 Dour

tRR - tRC —_—
— %
R/B

Note : 1. The time until it becomes Hi-Z depends on the earliest signal which CE and RE go to high.
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Invalid input cycle

CE
tehws

twHCH ;

ALE

CLE

We AY v
/01 to Din
1/08 (Invalid)

XZX] Viyor Vi

Invalid output cycle

CE
tcHRs

tRHCH ;

ALE

CLE

A AK i
1/01 to
1/108

XXX] VigorVy
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Status Read Cycle

CLE P
tes teLn
tes
N /
ten
= twp
WE \ 'Z
N/ e teea t
CHZ
_ — typr———
RE \
[ trrz
tDSV tDHJ et ol tREAV
1/0x 70h*1 ——————Status output

Note : 1. 70h: Single Bank operation Status
72h : Single Bank operation Error Status
71h : Multi Bank operation Status
73h : Multi Bank operation/BankO Error Status
74h : Multi Bank operation/Bankl Error Status
75h : Multi Bank operation/Bank2 Error Status
76h : Multi Bank operation/Bank3 Error Status
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Read Operation

tCLR

CLE / \

tWB

tAR2

A XX
— L7 tR—] tre trrz
RE
VA YA WA
trr

Wox XX X ooh X ca1 X ca2 X Ra1 X RA2 X 30n M—MS DourM

Column address Row address
R/B N

Busy |/
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Read Operation (Intercepted by CE)

tCLR

ae N\ awiia

tWB

tAR2

ae XX

L—— tR —

1/0x ><><><>< 00h >< CA1 >< CA2 >< RA1 >< RA2 >< 30h <DOUTN>—<DOUTN+1>—<DOUTN+2/—

Column address  Row address
RB N

Busy [/
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Random Data Output in a Page

Asng

,
ssaippe Moy ‘N Ssalppe uwnjo)

( uoe X avd X tvd X zvo X tvo X uoo X XX

>

w_I>>u

dem— m_>>«

w_._OH
|

X0l

310

1. The head column address can be specified over and over.

Note :

Rev.0.02, Oct.06.2003, page 58 of 89

RENESAS



HN29V1G91T-30

Multi Bank Read

N

1
I
I
I
I
I
I
5 |
I
I
( &) ‘
I
I
c @ |
3 |
=T
° |
Og ‘
I
I
( 8 |
I
~ | o oy ] _ |
I
c 8 |
ol
*
Y A |
E I
g ‘
I
I
I
( g ‘
I
I
n |
8 I
z S |
e}
o
rx% |
I
I
I
c @ |
ES |
=T
] |
I
I
( & ‘
~ | o N ] o

<«
«

tWC

o .
Y

Wi
ALE

Notes : 1. A maximum 4 bank from BankO to Bank3 can be repeated.
2. Read out specified bank.
3. Itis repeated over and over within the same page setup.
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Page program Oper ation

CLE

/XX

X\

tPF{OG

tWC tWC tWC
‘ tWB

ALE / \

/XN

RE

N/

vox — eonX Xca1 X_caz X rat X Rraz >—.<:Z>._D

Column address Row address
R/B

70n —1/01)
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Page Program Operation with Random Data I nput

|
|
-
|
|
|

,
,
S\ |
Asng !
" ndut 1eus SSelppe  puewwod ndul; 4o ssalppe ssalppe puewwod ndui
| Indul[enss uwnjo) ejeq |euag | indut jeres Moy uwnjo) eleq |euss
: Y , Y a%
oL 1o)X Kola) (292 X 12 JXsd— X Xifo)—— 2 vt X @0 w0 XiosK XX
, ,
, ,
, ,
| |
[ [
, ,
, ,
| |
| | |
OOmn; " "

/X

I omy

I omy

/X\

/

ar

X0/

310

It is repeated over and over within the same page setup.

1.

Note :
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Multi Bank Program (1/2)

" A A

7 « a5
\ \\\\\\\\\\\ oueg —————————— ) [ pueg —— —— —————— n [ ojueg —————————— n
ejep weiboig ssaippe ssaippe \ ejep wesbolg ssalppe ssalppe / \ e1ep weiboig ssaippe ssaippe /
moy uwnjon Moy uwnjod moy uwnjon
B D AN BD DB IE) - EADAD@ BT Y- AR, o

% 34

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

| ]
I
|

|

W ! oz;/l m_O

1. A maximum 4 bank from BankO to Bank3 can be repeated.

Note :
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Multi Bank Program (2/2)

(1)
|
—5 A
I \ , *m \
|
ettt pfueg-—— ———————— y |~ ——— plueg ————-
| eepuwesboig mwo%%mm M,OM%%M /m !
o)) -G D~ v oy () X(D—
/ \ Va («
N D))
$5 / \ 5
Oomn_u | >wmﬂ0|u' m>>w

/A

Eg

(

(¢

XK\
KK/
/XK

)y

(

s

»n

(C

LB

X0/l

370
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Multi Bank Program Operation with Random Data I nput (1/2)

jueq jse| b [

[

& |

1\ « !

D) T

[

ssaippe ssaippe ssaippe e1ep weiboig ssaippe ssaippe ,
Moy uwnjon uwnjon Moy uwnjo) ,

(e avo) vy e

(C

@ o)y tvoy(sss)-(F) ¢ W)y —~(ewdy(wai)evoyio)ws )Y »on

R

(C

)

-

\WAVAVAVAVAV:

R

(¢

(¢

R

\/

)

1. Maximum three times repeatable.

Note :
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Multi Bank Program Operation with Random Data I nput (2/2)

[

ueq ise|

ssaippe e1Ep Weubosy ssaippe ssaippe

uwnjo) moy uwnjo)

G-~ D~ o))

(

)

I

» \ / »

OOmn_u m_>>u

a/d

X0/

1. Maximum three times repeatable.

Note :
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pUBWIWIOD ssalppe ssalppe W puewwos ssalppe ssalppe W
weiboid ejep weiboid moy uwnjo) | welboiy ~ ©¥ep weiboid Moy uwnjo)
oD X_¢ Xo)(wasve)(evoxivoxuos ) < X Xo)-{evaXtvafevo)(voxuos XX xon
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[ [
[ [
[ [
3 ﬂ - 3
[ [
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\ ,
[
|
[
|
[
[

20¥d0) Ay g

1@

N

(C

HN29V1G91T-30
Cache Program

WA W/ A Wi

RENESAS

Notes : 1. There is no limitation in the number of Page address which can specify consecutively.
2. Don't specify a Page address inside the same bank consecutively.
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2 Page Cache Program (1/2)

abed pig

1 |

abed pug

«

oy

obed js|

({

ssalppe
moy

ssaippe
uwnjop

(Awwnq)
puewwod

Rl

weiboid ejep welboid

(.

ssalppe
moy

ssaippe
uwnjo)

puewwos

|
|
| (Awwnq)
|
" welboid

oy

ejep weiboid

L

ssaippe
moy

ssalppe
uwn|o)

G D evo) rvoywa) (X

)

{C

T

)y

/

(o w39 (X R o) s

,O>>~.,

(C
RJ

RJ

(.

W W

)

X

a

X0/l

310

1. Don't specify a Page address inside the same bank consecutively.

Note :
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2 Page Cache Program (2/2)

(1)

,O>>H,

?géif

«

(VAVAVAVAVE V2 SEN

W W

/I\ »

W e

N

| |
| [
- - —— — — - - — — — -~ -~ — -~ — — — T - — — — —
| abed yiy ” abed pig | abed pug
[ [
LSy | @J\ Yal
7 % 4 (e | % (C 7 M /I
T » i » T
| ” |
[ [
| (enu1) I (Awwnq) |
| puewwod ssalppe ssalppe , puewwos ssalppe ssalppe |
W weJboid ejep weiboid Moy uwnjon " weibory ©IeP Weibold Moy uwnjon W
| («
@) o (X)) w005 (A e v e

, , ,
, , ,

A | |
ﬂ $ § ﬂ
[ [
, $5 5 :
[
| / \ /o
[ [
| OOK&O« >wmn_w m_>>u | >wm0~
[ [
[
Il
[
[
|
[
[
[
[

a/

X0l

310
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Copy Back Program Operation

5 av
Asng Asng
SSoJppe MOY  SSJPPE UWN|0D SSoJppe MOy  SSIPPE UWN|oD
yoz Yo YNereay MM Nnerea) zva X v Y(ewo X EoXNv@ uge X ava X 1wt X avo X wo X))o XX
-8
OON_&H m>>u ! Am|>>«'

XX\

AVaAVAVaVaVaVaVaWatil

XK/

ar

X0/l

v

310
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Copy Back Program with Data output (1/2)

[(
).
(
p)
(
).
tWHR
(i
JN_/_\:

(¢
)
(
Dl
(¢
27
(¢
)

¢
I
¢
tWHR
(
JL[\;
D

o

0sn XCat{caziRATKRAZ O —(5)

tWB

ALS 5_71

CE
R/B

/\
_\
| tWC |
_ \
te
1ox Y)aon) ea e s aon
Column Row
address address

w
—
O
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Copy Back Program with Data output (2/2)

[
|
y/ \ [

a/d
ssalppe ssalppe ssaippe [
uwn|o) Ejep weiboud Moy uwnjo) I

T L

|

or)—uoL) (00— D) —~eva w9y~ )~ vaiwavay(ise)— <o
|
/o *
(C (C 7

D) % T 3d
O0d) ,
(C ( ,
[
any ,

I

I

( (¢ ,
) N |
I

I

|

(( ((

3 VA \ /]

1. Updating copy data

Note :
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Multi Bank Copy Back Program (1/3)

i

S\
AN ER AN ER N EN - - eXem)EX e -

address address

address address

Notes : 1.
2.
3.
4,

Specifying the address of a source of copy.
Specifying the address of a source of copy.
A maximum 4 bank can be specified.

Read out the data of a source of copy.
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Multi Bank Copy Back Program (2/3)

A
|
|

S, |
=
/‘
|
o |
= |
|
S |
|
|
A A g A ‘
N 7 ~ | ‘
|
& |
|
|
c® |
Deg|
=0 |
[e)
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Note : 1. Updating a source data which did Copy Back Read.
Specifying Page address for post-copy.
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Multi Bank Copy Back Program (3/3)
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Note : 1. Updating a source data which did Copy Back Read.
Specifying Page address for post-copy.
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Program Data input in Erase busy
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Block Erase Operation
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Multi Bank Block Erase

\/

fn——(ior)

taers

tWB

W L w i
3] = =

Row

Row

1/0x

address

address

(¢
)

Note :

1. Possible to specify maximum 4 Bank from Bank 0 to Bank3.
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Page mode Erase Verify
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Block mode Erase Verify

CLE
&\ /SN
tWC
e w W\
| tWB tBEV
/ /XXX
RE

1/0x X 60h >< RA1 >< RA2 >< D3h

70h

1/101

Row address
R/B

“\_Busy /

Rev.0.02, Oct.06.2003, page 78 of 89

RENESAS




HN29V1G91T-30

Multi Bank Page mode Erase verify
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Note : 1. Possible to specify maximum 4 Bank from Bank 0 to Bank3.
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Multi Bank Block mode Erase verify
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Note : 1. Possible to specify maximum 4 Bank from Bank 0 to Bank3.
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Read ID Operation
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Power on Auto Read
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Power on and off sequence
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Deep Standby Mode
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Notes on usage

1. Prohibition of undefined command input

The commands listed in the command definition can only be used in thisdevice. It is prohibited to issue a
command that is not defined in thelist. If an undefined command isissued, the data held in the device may
be lost.

2. Limitation of command input in the busy state

In the busy state, following two commands are acceptable. Do not issue any other command except below
two commands.

Status read 70H, 71H, 72H, 73H, 74H
Read command FFH

3. Commandslimitation after commands (80H, 85H) areinput at thefirst cycle of a program

After commands (80H, 85H) are input at the first cycle of a program, only the second cycle of the program
commands (10H, 11H, 15H) and reset command (FFH) can be used. After acommand 80H or 85H is
input, the commands are prohibit.

4. R/B (Ready/busy) pin handing
R/B is an open-drain output pin, and it should be pulled up to V. with aresistance (more than 2kQ)

5. Noteson RE signal

If the RE clock is sent before the address is input, the internal read operation may start unintentionally.
Be sure to send the RE clock after the addressis input.

If the RE clock isinput after the data of the last address is read during the read operation, invalid datais
output.

6. Noteson Addresstaking

This product takes the address data by four cycles, and when five cycles or more are input, the address data
since the fifth cycle becomesinvalid.

7. Deep standby mode

During command waiting or standby state, when RES pin goesto low, the device transfers to deep standby
state.

When RES goes to high, the device returns form the deep standby state.

During command execution, going RES low stops command operation. If RES goesto low during
erase/program/rewrite operation, the command operation is forced to terminate and the applied page datais
not guaranteed.
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8. Noteson the power supply down

Please do not turn off a power supply in erase busy operation.
It isrequired to take the following measures on system side for expected power down.

When the power down is recognized to have occurred during erase busy operation, device recovery mode
after the power on. The datain other blocks are protected, though the datain the applied block isinvalid,
by doing this.

R/B DRC

Busy
10 —(eon)(em)eaEaFa ()

Notes: 1. Please input any addressfor CA1 and CA2. Input an arbitrary addressto CA1 and CA2.
2. The address input is necessary for RA1 and RA2 Input 00h respectively.
3. Busy time (t,..) isasfollows. When the data protect operation is unnecessary, end at the typ time
in normal operation. When the data protect operation is executed, the time of 100msor lessis
needed.
4. This protect operation is pause to input FF command or RES = L. Before confirmation of this
command, the protect operation is not guaranteed.

typ max
tore 890us 100ms
R/B —_—

o) 38h FFh

RSTDR
=350ps max

R/B P
Vo 38 1
350s max
RES N

350us min
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9. Unusable Block

Initially, the HN29V1G91T includes unusable blocks. The usable blocks must be distinguished from the
usable blocks bye the system as follows.

1. Confirm the blocks which can not be used after mounting on the system. The following dataiswritten
on each page of the blocks which can be used. One block is composed of two pages, and following
datais written in both pages commonly. (Refer to “ The Unusable Blocks Indication Flow”.)

Initial Data of Usable Pages

Column address OHto 81FH 820H 821H 822H 823H 824H 825H 826H to 83FH

Data FFH 1CH 71H C7H 1CH 71H C7H FFH

2. Do not erase and program to the partial invalid blocks by the system.
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| |
| ‘ |
’ Page number = (8k + m + n) ‘

Check data *!
YES

o]

|

o

> 3
T S S vy SR A
IS)

Bad block*2

[ e ]

NO

m=4

YES

k=k+1

NO

k =8192

YES

Notes: 1. Refer to table "Initial data of usable pages".
2. Bad pages are installed in system.

The Unusable Blocks I ndication Flow
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10. Measuresfor don’t carein timing waveformsfor Program Data I nput in Erase Busy

The timing waveformsin any mode is specified “ Don't care”, during CE = H other control signals become
“Don’t care’. When CE = H, specify ALE and CLE = H, WE and RE = H.

11. Statusread during read mode (data output)

Input the status mode reset command reset command (7Fh), when the devicereturnsto the read mode,
after the statusread is executed the status read command(70h), during the busy status in the read mode.

12. Statusread during read mode (data output)

The memory data cannot be output only by the/RE clock, after the transition from the status read mode to
the read mode by the 7Fh, when the deviceis set to the status read mode during the data output, in the read
mode.

In this case, 06H command, column address, page address and EOH command must be input to the read
operation.

13. Statusread in Multibank program mode
When execute status read during a dummy busy period after input command 11h in multibank program,
judge only Ready/Busy.
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Package Dimensions

HN29V1G91T-30 (TFP-48DA)

12.00

12.40 Max
48 25

18.40

1.20 Max
i
=
o

*Dimension including the plating thickness

Base material dimension

*0.17 + 0.05
0.125+ 0.04

As of January, 2003

20.00 + 0.20

—u]

0.05 + 0.05

Unit: mm
0.80
| 0°-8 \_
N
% 050+0.10 | |,

Package Code TFP-48DA
JEDEC Conforms
JEITA Conforms
Mass (reference value) | 0.52 g
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