LENESAS

HN29V1G91T-30
128M x 8-bit AG-AND Flash Memory

REJ03C0056-0400Z
Rev. 4.00
Jul.20.2004

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

e On-board single power supply: Vcc=2.7Vt03.6V
e Operation Temperaturerange: Ta=0to +70°C
e Memory organization
— Memory array: (2048+64) bytes x 16384 page x 4 Bank
— Page size: (2048+64) bytes
— Block size: (2048+64) bytes x 2 page
— Page Register: (2048+64) bytes x 4 Bank
e Multi level memory cell
— 2bit/cell
e Automatic program
— Page program
— Multi bank program
— Cache program
— 2 page cache program
e Automatic Erase
— Block Erase
— Multi Bank Block Erase
e Accesstime
— Memory array to register (1st accesstime): 120 us max
— Seria access: 35 nsmin
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e Low power dissipation
— Read lcc1 (50 nscycle): 10 mA (typ)
— Read I, (35 nscycle): 15 mA (typ)
— Program I cc3 (single bank): 10 mA (typ)
— Program ¢4 (Multi bank): 20 mA (typ)
— Eraselccs (single bank): 10 mA (typ)
— Erase lccs (Multi bank): 15 mA (typ)
— Standby Isz; (TTL): 1 mA (max)
— Standby sz, (CMOS): 50 HA (max)
— Deep Standby Isg3: 5 A (max)
e Programtime: 600 us (typ) (Single/Multi bank)
— transfer rate: 10 MB/s (Multi bank)
e FErasetime: 650 us (typ) (Single/Multi bank)
e Thefollowing architectureisrequired for datareliability
— Error correction: 3 hit error correction per 512byte are recommended.

— 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 isrequired 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).

— Wear leveling: Wear leveling isto level Program and Erase cycles in one block in order to reduce
the burden for one block and let the device last for long time. Actually, it does detect the block
which is erased and rewritten many times and replace it with less accessed block.

To secure 10° cycles as the program/erase endurance, need to control not to exceed Program and
Erase cyclesto one block. Y ou should adopt wear leveling once in 5000 Program and Erase cycles.
It is better to program it as a variable by software.
e Program/Erase Endurance: 10° cycles
e Packageline up
— TSOP: TSOP Type-| 48pin package (TFP-48DA)

Ordering Information

Type No. Operating voltage (Vcc)  Organization Package
HN29V1G91T-30 27Vto3.6V 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
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NO0000000000000000000000
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(Top view)

Pin configuration

Pin name Function

1/01to /08 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

Vee Power

Vss Ground

NC No Connection
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Block Diagram
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Memory map and address

Memory Map
FFFFH [ L]
FFFEH | ]
FEFDH } 1Page = (2048+64)Bytes: Program Size
,,,,,,,,,,,,,,,,,,, EE
} 1Block = (2048+64)Bytes x 2Pages: Erase Size
} = (4096+128)Bytes: Erase Size
I
} 1Device = (2048+64)Bytes x 2Pages x 32768Blocks
I
,,,,,,,,,,,,,,,,,,, |- — —
ooo6H | | } 77777
00O5H | [
0004H | L I~
0003H | } 77777
ooo2H | [ Block 2
0001H | } 77777 Block 1
0000H 2048bytes | 64bytes|«— Block 0
Data register |
~
2048bytes 64bytes
Bank Organization
Bank0 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 | /06 | I/O5 | 1/04 | /O3 | 1/02 | /01
1st Cycle CA1 A7 A6 A5 A4 A3 A2 A1 A0 | Column
2nd Cycle CA2 L L L L | A1 |A10| A9 | A8 |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 deviceisin the Output disable state.
When the device s in the Busy state during Program or Erase or Read operation, CE signa isignored and
the device does not return to the standby mode even if CE goes to High.

Read Enable: RE

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

Write Enable WE

WE isthe signal to latch each datain the device from the I/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 data into the
internal address/data register.
Address is latched on the rising edge of WE with ALE high and Data is latched with ALE low.

/O port: 1/01tol/O8

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 datawith 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 thissignal is an open-drain and has to be pulled up to V¢ with appropriate register.
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Reset: RES

The RES signal controls reset operation for device. When power on and power off, keep pin V. p level
(Vss*0.2V), and keep pin Vyp level (Ve + 0.2V) during program, erase, read operation.
The transition to deep standby mode is executed when RES set V), p 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.
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M ode selection

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 f H L H x*?
Address Input H X L Lf L H H xx?
(4clock)
Write Mode ~ Command Input H H L Lf H L H x*?
Address Input H L Lf H x*?
(4clock)
Data Input H H L Lf L L H xx?
Data Output H X L H L L I x*2
During Read (Busy) H X L H L L H x*?
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 Vs 0.2V H X X X X Vss 0.2V
Nccx 0.2V Nect0.2V
Deep Stand-by Vss 0.2V Vss 0.2V X X X X X Vss 0.2V
Nccx 0.2V Nect0.2V

Notes: 1. H: Vi, L: Vi, xi Viyor Vi

2. PRE must be “H” fix when using Power On Auto Read and “L” fix when not using it.
3. RES, W, PRE must be set L: Viip, H: Vinp, X: Vinp Or Vip

Program/Erase Characteristics

Symbol Min Typ Max Unit Notes
Program Time tprOG — 0.6 2.4 ms
Cache Program Time tcPrOG — 0.6 4.8 ms
Dummy Busy for Cache Program teesy — 3 2400 us
Dummy Busy Time tpesy 1 — 4 us
Number of Partial Program Cycles in a Same Page N — — 8 cycles
Block Erase Time teERS — 0.65 20 ms
Page mode Erase Verify Time tpev — — 50 us
Block mode Erase Verify Time teev — — 70 us
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Command Definition

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

Multi Bank Read 00h 31lh

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 — Acceptable
Page Program 80h 10h Acceptable*2
Random Data Input in a Page 85h — Acceptable*2
Multi Bank Page Program 80h 11h Acceptable*2
Cache Program 80h 15h

Block Erase 60h DOh

Multi Bank Block Erase 60h—-60h DOh

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

Page mode Erase Verify 60h D2h

Block mode Erase Verify 60h D3h

Read ID 90h —

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
data transfer starts from memory array to the dataregister. 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 is read 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/EOh) after the data of Page O output.
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A A
U 0 OO0

CLE
CE

column address M Page address N
10 —0on)~cany~cazy~<RAD~<RAZ—~30n)—————— M )< )< 2)———

Page address N
_ {
R/B R
\ Busy /

.............................................. Page N
Memory array
Data register O I
M
4page read
_ tr ,
R/B (A)
pageN I_,

column J N=0,4,8,12... pageN columnK  pageN+1
10 Coon)X(cat)cazXRATYRAZ)30m) Do) 08mXCATCAZXRATXRAZ)YCEON) D) {Pos)B)
M ) @)
R/B (A)
columnL  pageN+2 columnM  pageN+3

/0 (B) {osXcatXCAzXRATXRAZ)EON){Par) o CosnXcatycaaXRAXRAZ Eom(Poy) (Do)

Memory array

Data register

Memory array

Data register

“4) 5)
Bank 0 Bank 1 Bank 2 Bank 3
Page N Page N+1 Page N+2 Page N+3
M
Bank 0 Bank 1 Bank 2 Bank 3
Page N Page N+1 Page N+2 Page N+3
B w A EA QR
..'AVA'AVA'AVA'AVA'AVA‘— IVWVVWVAVAN | ..'AVA'AVA'AVA'A'A'A'A‘_ IVWAVVVANAAN |
AMWVVWWWIL— ] W FAVAYAAYAVAVAVAVAY/ AMWVWVWWWI ] AAALAYAYAYAYAY
column J column K column L column M
4
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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.

There is 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.

as [\ A A
) O A

e VYV VYV VYV VYV
we | \ [

N VY VVV
Column Page Column

address L address N pageN address M pageN

o —oonXcarXcazXRa1XRAZX 30n)— L XL+t XL+2)X 050 XCALXCAZXEOn)—— M XM+1XM+2)
R/B \—/

X0

Page N
Memory array

. SAVAVAAVAVAY; SAVAVAVAVAVAAV I
Data register

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. Thereis 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.

_ tg ,
R/B |_| (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
1/10 AddressAddressAddressAddress @ @@% m B)
Bank0 Bank1 Bank2 Bank3 Bank0 Bank1
() @) ®)
R/B(A)
column L’ column M’
page Q page R
1O (B pcressYEOX D) 0o KscressXEMNGo P
Bank2 Bank3
“4) (®)
Bank 0 Bank 1 Bank 2 Bank 3

Memory array

Data register

Bank 0 Bank 1 Bank 2 Bank 3
Page N
Memory array Page Q Page R
e B R Page P E R 9 E o
Data register %7 %ﬂ %7 %7
column J’ column K’ column L’ column M’
@) ®) (4) (%)

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 ispossible 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.

_ !
R/B |_R| (A)
column J column K column L column M column J’
page N page P page R page N column J”
1/10 .(Address)-.(Address}.(Address}.(Address @ @ Address @% % @ Address @% .—(B)
M 2
RB
(A) (C)
column K’ column L
page
O e S o e S e o o o e o o o |
(©) 4)
R/B
(C}
column M’
page R
D Address @m % @ Address @% -—'
®)
Bank 0 Bank 1 Bank 2 Bank 3

AR ESRNRERIN OISR ERI N NN,
Memory array Page N XERERRERS, RN Page R
Page P
t

Data register | | | | | | | |

(1)
Bank 0 Bank 1 Bank 2 Bank 3
Memory array X Page N Page P 1 Page Q & Page R
Data register M LM*_%M:ﬁ I oo %ﬁ
column J’ column K’ column L column M'\_4
) column J’ 3) column K” (4) column L’ (5) column M”

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 is also 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.

ce )\ — A
000000

).
).

RVAVAVIVAVAVAVAVAVRY \J

RE
Column Page \—/

address M address N

o @Y cAm}cadXrATXRA2 BB

tPROG

R/B

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

Page N

Memory array Program

o

)
(4

Data register | ¢ |
M
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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 datainput.

CLE—/_\ /_\ % /_\ /_\
ce L0 A0 AR A A A A X KOO

VAV ARV AVAVAYAY AV VRYAV A VAYAWAVAY Y
we [ ﬁ

RE \—/—

Column Page Column

address L address N address M
V0 —80nXCA1XCAZXRATXRAZ D XD X XDin)X85m)XCAIXCAZ)X Dy XD X XDuy)<10h) {7onXstatus)
R/E tPROG

K XXX XX XXX P a g e N

Memory array Program

5

\-r\
Dataregister | 0—— o—— |
L —"M
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Multi Bank Page Program

It is possible to program the data to any one page address in each bank simultaneously since this device
adopts 4 bank structure. The bank to be programmed the datais 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 tossy
R/B A)
L L

column J page N column K page P
o (aonxXcancazxRaKRAZ( Dy )-Pu X11h)—BonXcAtXcAzXRANRAZYX D )< P X 11h)———®B)
(1) Bank0 (2) Bank1
R/B toesy tproG
(A) || | ]
1o column L page Q column M page R
(B) —8onXCA1XCA2XRATXRAZYX D ) Dy X 110800 XCATXCAZXRATXRAZ) D1y )< By X 100710 B
(3) Bank2 (4) Bank3
Bank 0 Bank 1 Bank 2 Bank 3

Pag

Page P

Memory array P age N ¥ XY
rooram| (5) Program |(5) Program (5) Program (5)
Dataregister [ 0+ | [0~ | o——+ ] [o—
column J column K column L column M

) 2) (3) (4)
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Multi Bank Page Program Random Data I nput in a Page

This mode enables to input program data specifying an address in a page which the datais programmed
when itisin 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 datainput, 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 is executed simultaneously by writing 10h
command (program start command) after the completion of data input to the final bank.

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

tDBSY

R/B A
L

column J page N column J’
~

~ [
o Ceom)cAnXcARXRATKRAZY~ D)< u )8 AT A<D ) (Du X 111)——(B)

(1) Banko

togsy

RB (A) |_,—(C)

column K page P column K’

N e — e ——
W0 (B1aon)cAt){cazXRATXRAZ—~Bn) D )—<5nXCATXCAZI~ o) Bu X 111)——(D)

(2) Bank1
_ topsy
R/B (C) I_,—(E)
column L page Q column L’
[ — N N — [ —
10 (O)eonXcAnXcazXRATXRAZ~ Di )i ) <85 XCATXCAZY< Dy +{ D X 110 )——(F)
(3) Bank2
5 (E) tproc
R/B ) |_|
column M page R column M’

N —
/0 (Fr<gon)XcatXcazXRATXRAZI~< 0 ) Py )85 XCATXCAZ)~ D )€ Du X 100)——7 1) T3

®)

(4) Bank3
Bank 0 Bank 1 Bank 2 Bank 3
P N
Memory array X Program ) age It Program i
I
Dataregister [ 0— o— | [o— o—+ | [[o—r o—+] [&—ro—r |
column J column J’ column K column K’ column L column L’ column M column M’

(1 (2) (3) 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 dataregister 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 is issued to find out the status in cache program operation after Ready/Busy becomes Ready.
The True Ready/Busy status (1/05) 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.

_ t t t
RB CBSY casv CBSY __(p)

o @ED® «m@ D@ m@ XD

2nd page 3rd page
(%)

1) 1st page (3)

t(:st tCBSY ‘CPROG

R/B (Ay

10 @& 1)) @@ A, @@ @) @@

(M-1) th page M th page (M+1) th page
(7) ®)

Bank 0 Bank 1 Bank 2 Bank 3
Page Q

Page P Page R

Page N
Program (2)

Memory Array
~

' Program T(4) N 7 Program (6) N ProgramT (8)
! [

Data Register % ] % ] { ] f ‘

®) ®) @)
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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 device isin the Busy state (tcgsy). The data registers of
two banks which do not program are cleared when program operation inside the device starts and then it is
ready 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.

RiE toesy teesy toesy teasy @)
LI L L L
GO Gmes S11hy—BOR-C e o)15h—70n BN Boe 7 @O 9eresS) 3 5ty—(0) (8)
1st page 2nd page 3rd page 4th page
(1) ) (3) (4) (5) (6)
_ toesy tcesy tosy tcproG
RE () L L] L LI
A T TN A G A A AT oGy AR T ACE
(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

7

Data register I

(1)
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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 data transfer to the data register 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).

o\ /\ N N\
= \AAAMAA AAAAAAN

RV AVAVAVAV AV R VAV AVAVAVARV ARV
we /)

RE
Column  Page Column  Page \_/
address J address M address K address N

" —{oonHentieagratipad-asn———{ssnH{cafioadiaflrag-{on——{ron}—Gau

B trroG
R/B
M e
Bank 0 Bank 1 Bank 2 Bank 3
[ 77777777 777777777
Memory array Page M S R R R =R R
R Q)] R

Data register [[IIIIITIITITIIIIIT] | | |

Bank 0 Bank 1 Bank 2 Bank 3

=R =R

Memory array Page N R R R R R =R
[ 77777777 777777777
Program  (2)

i

Data register [IIIIIIITTITIITIITN | | |

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
address is executed by writing 10h command after data input.

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

N N N\ N
e \AAAAAMMAAAARALARN AAAAAN AAR

R VAVAVAVAVAVARVAVAVAVAVIRVAYAVIRVAVAVAVAVAVARVERRY
S A S [\

ALE
RE
Column  Page Column  Page Column -
address J address M address K address N address L
10 —{oonjCAnCARARagIsn—gsrionYCARANRAHDIA o NPrHESIEANCAHDI , YOm0 —7on-aus
_ 2
R/B @
M 3)
Bank 0 Bank 1 Bank 2 Bank 3
[ /777777777 77777777
Memory array Page M = R OR R R R
R (1 R

Data register [IIIIIIITIIITITIITN | | |

Bank O Bank 1 Bank 2 Bank 3

R4
d
7
d
R4
¢
7
¢
P
d
R4

Memory array o

Data register [/ [ n | | |
Dy (@] Dy
column K column L
Bank 0 Bank 1 Bank 2 Bank 3

R R

Memory array Page N R R R R R R

7 XXX 77 7 X000 7 A
Program & (3)
:

Data register [N/ XXM/ ] [ | |

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 has transferred 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 inpuit.

R/B |_| |_|
columnJ page M column J’ page M
TN N TN TN column K page N
o {oonfondiondfeadiradtasn—{psniCAnCAARARANEND0uy{PougHEsmiCANCAH R 0n—(ronCai)
M 2 3)
Bank 0 Bank 1 Bank 2 Bank 3

Memory array Page M = N NS N NS R
R M N

R4

Data register [T ] ]
Bank 0 Bank 1 Bank 2 Bank 3

Memory array = R R E =

Data register ] |
columnJ’ §(2)

Pout Bank 0 Bank 1 Bank 2 Bank 3

Page N
Memory array [rzzzzrrrrrrrrzrrzzz =R R R ROR B
<~ Program T(3) N

T
Data register [[IIIITIITTIITTIIIIT] [ ] |

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

(A)

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

SN N
o {oonyCaongeadiosn)—enoanioadiea)eadiEonPouy ~LouHEenealeAd YA D) ®
™ @ @)

RB (A
column L |_|
N
0. (8 —{psnicancad{ou- DA 1on—{on)Cair)
4) ()
Bank 0 Bank 1to 3 Bank 0 Bank 1to 3
[ 77777777777 7777777
Memory array Page M| & %= Memory array R R
=R (1) R R R
Data register [[LIIIIIIITIIITIITIID | | Data register [[IXXXXN/TT XXX/ |
S A —
colugnn K Din colu21n LD
Bank 0 Bank 1to 3 ) Bank 1to 3

~ Memory array

P
I

Memory array g

R R

T
Data register m | | Data register [LIXXXXXNITTIXXXXXNT] |

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.

R/B |_l—(A)
page N page P page Q page R

o @@@@@ @@@@@ @@@@@ @@@@@ )

Bank0 Bank1  Bank2 Bank3

R/B (A)

U i i i

page N’ page P’ page Q' page R’

Vo (B @@@@@@ @@@@@@ @@@@@@ @@@@@@ @m

Bank 0 Bank 1 Bank 2 Bank 3
Page Q

777 777777777777 Page R

7777777777777 77777 Page P
Page N

1) £ n ‘(1) 4 A o 4 ‘(1)
pataregister [////////1//1///1/17} |1/, ///} (/114 T e (i 7/// /1171

Memory array

Bank 0 Bank 1 Bank 2 Bank 3
Page N’ 77777777777 77777 Page Q' r
Memoryarray J7777 7777777777777 Pagep’ 7 - 7 (2) PageR’
T ProgramT @ f #  Program | (2) b £ Program | (2) i LT TTTTTTTTTTT

Data register [/////// ‘//// 11114 R /T e ///)/// {11/ i ‘ T
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Data Recovery Read

Data recovery read enables to output the dataitself 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 possible to read out the data of any column address in same
page address by writing EOh command following 05h command and column address input with 2 cycles on
the way to outputting the data by clocking RE.

R/B I_I

columnL PageM column N
o {10n———08nXCA1XCAZXRANRAZXEON XDoup—Douy——0sMXCATCAIKEONoup—Poup
P M
o9 Q) 2) 3)
Memory array | Program Page M Memory array

L X . X
N (1) NS R R

Dataregister  ////////////1/]/])  oaaregiser {//5/1//1//1////]

column L 2) column N (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/B |_| |_|

column K  PageN

o {1om———gshXCA1XCAZXRATRAZ—(10n)——70n X )

Page M
a9¢ 1) (2)

Page N

Memory arra
vy Program Page M Memory array

R (1) R ¥ Program 2) =R

Dataregister  {/////////////////] Dataregister  {///////////1///]/]

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

A

tPROG tPROG
R/B _|
column K page N column L I_I
/0 {10m—B5IXCATXCAZXRANRAZ— D)< D )—<BEXCAXCAZI D )~ Din K 10— 70n X GF)
) @ @) )
Page N
Memory array Program Page M Memory array Memory array AXXXXXXXXXXXXY 7 IXXXXXXXXXX 7
i (™1 SN T T T ProgramT (4) I
Data register TR oo Data register T ‘ T
/711177177777 pataegister Y RNNNNRTRAY / NNV // ¢ ANCRRRXRRAY / ALXKREE //
Din Din
column K 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
tPROG

10

Program1 ® *1 Program 1 data update specify a page program

R/B BERS PROG

V0 —(eon X@ax2oon) Cosn Xcax2XRAxD—C1onD o stte,
Program?2 Start

® Erase Specify the address for

Specify a page in the same bank re-programming (same as 1)

same as RA in setting 1. @ Program2
YZI__V71
Page M A
A Page N, N+4
[ 1 A7 1 |7 =7 S— | 77 7 — |
f f Erase
Program1 Program2
col.K col.L 60h—RA2-DOh
data update
80h-CA1-RA1-Data—10h P 85h—CA2-RA2-10h
RA1 = PageM 85h—-CA2-RA2-Data-85h-CA3-Data
RA2 = PageN
CA2 = col.K
CA3 =col.L

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

R/B

tPROG BERS

10 —EXEREDE I —— G % - EDER DG
Erase
®

Program1 *1
Within the same bank
as the page specified in *1

tPROG

w0

® Program @ Program2 Start
Specify the address for re-programming
(in the same bank as *1)

R/B

O] ® ® @
Page M 1 “y 1
—> Page N —> —

A

Program1 Program2
Erase col.K col.L
80h-CA1-RA1-Data—10h 60h-RA2-DOh data update 1on
RAT1 = PageM 85h—-CA2-RA2-Data—-85h—-CA3-Data
RA2 = PageN
CA2 = col.K
CA3 = col.L
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Program Data I nput in Erase Busy

Program Datainput 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 mode if they arein
busy state.

Thereis no restriction between page address for programming and block for erase.

It needs 1us 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.

The input 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. 1t needs to keep 4us 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
| taers | trroG
Row i column Row Erase Program
VO CEIX it X0t —BONX S35 X atarss <Cxd—CronX_ sz )—Cion) D i)
. Program
. T start

Wait time 1us min *

Note: 1. Status command available

Program data input with random data mode in single bank mode

= trroc
R/B | forrs | ||
10 (BN Cittess KOO—KEOMX ot X dess, <P~ Zitroas »<Bty—Con i )rom—rom( Gt
Erase E E Program

start o+ Start
hand *1 1

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)

=3 teroc
R/B t
BERS |
b
i
o o
Erase | - ex. Bank 1 Program
start ) Vo Start
- #1 - #1
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 tF’ROG

A U L
|
O (o0 Gitpess KOO —Ko0nX ot X tess,<Ca-CTT)—8onX St X s )-Ca—TonX i )<C1om—TonX i)
.

Erase , | ex. Bank 1 Program

start | | Start
[aiial *1 *1

Wait time 1us min

Note: 1. Status command available

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

In the Program Data Input in Erase Busy mode, after an erase error occurred in one block at a two-blocks
simultaneous 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-occurred 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 pagesto
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 I nput in Erase Busy (recommend pattern when error occurred) Multi Bank Mode

R/B | 'BERS |
1o —(EEADERED—EE B EE 2@ )
BlockO (Banko), *2 Specify a page program
® Erase Block1 (Bank1) ® *1 Specify a page program Page1 (Bank1) ® @ Error only Blocko
Page0 (Bank0) (Bank0)

pBSY

R/B BERS |_, PROG

0 o WeDE2E— @ F) - EREI D EEIEID
Specify the address (same as *1, *2)

Reset Pass again for programming @
@ address @ Block2 in BankO erase execute @
infornation
@ ® ® ®
Bank0 Bank1 Bank0 Bank1 BankO Bank1
Block1 Block1
Blocko Block FFh Block2
BlockO command = Block2 y,
Erase erase error Address P
Erase reset Erase ﬁ rogram Program
[ ] [ | [ ] [ | [ ] [ |
Data0 Data1 Data0 Data1 Data0 Datat
80h—CAO-RAO  80h—CAO-RA1 60h—RA2-D0Oh 85h—CA0-RA2  85h—CAO0-RA1
—(Data0)-11h —(Datat) (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 occurs 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 I nput in Erase Busy (recommend pattern when error occurred) Single Bank Mode

R/B | {BERS | tBERS

/O —eon xR 2X_Don >——80n XCA x 2X(BA < X Data)—— 700 ) COEPED
*1 Specify a page program Another address in Same Bank
error (same as *1) erase execute input
R/B PROG

10 ~GI-(32 ) DG D@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 pages).

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

Multi Block Erase

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

Page mode Erase Verify

Whether any one page addressis erased or not is verified in thismode. Verification startsinternally inside
the device after writing D2h command after 60h command and row address input. It can be verified
whether the page address is 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 this mode. Verification starts internally inside the
device after writing D3h command after 60h command and row address input. 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
address in 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.
Manufacturer code (07h) and Device code (01h) can be read out serially by clocking RE.

Rev.4.00, Jun.20.2004, page 32 of 89
RENESAS



HN29V1G91T-30

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

tied to Vc.
PRE pin must be connected to V cc when using power on auto read and V ss 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 becomesready. 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 /’\
SR\ A A (N

WE —\ /—\ M\ [\ [\ [\ [ \—/ \—/
ALEJ \

" ARV ARVATATE
Column Page

address L address N Status data Status data Memory data
10 —oon)~{cancazxRan(RAZ~3on)<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 bank0 error status
74h Multi bank operation bankl error status
75h Multi bank operation bank?2 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
read errorstatus register

e

YES

| Read ECC check

Not 1 bit error

ECC possible

1 bit error

( Program/erase completed )

70h command statusin single bank operation

status
Program/Erase Cache Program Output
110 8 Write protect Write protect Protect: O Not Protect: 1
110 7 Ready/Busy Ready/Busy Ready: 1 Busy: 0
110 6 Ready/Busy True Ready/Busy*" Ready: 1 Busy: 0
/05 Not Used Not Used 0
110 4 Not Used Not Used 0
/03 Not Used Not Used 0
110 2 Not Used Pass/Fail (N-1) 0/ Pass: 0 Fail: 1 (cache program)
/101 Pass/Fall Pass/Fail (N) 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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72h command statusin single bank operation

status Output
110 8 Write protect Protect: O 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: O Fail: 1
110 4 Program check Pass: 0 Fail: 1
/03 Not Used 0
110 2 Not Used 0
/01 Pass/Fail Pass: O Fail: 1

Status Register check flow (Multi bank program/erase)

read

71h Write
status register

Error bank check |

73-76h Write

read errorstatus register *1

i
YES
Read ECC check

Not 1 bit error
ECC possible

1 bit error
NO

Error bank check end

YES

Note:1.

73h:Bank0 error status
74h:Bank1 error status
75h:Bank2 error status
76h:Bank3 error status

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

status Output

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

110 6 Ready/Busy Ready: 1 Busy: 0

/05 Bank3 Pass/Fail Pass: O Fail: 1

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

/03 Bank1l Pass/Fail Pass: O Fail: 1

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

/01 All Pass/Fail Pass: O Fail: 1

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

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
/105 Erase check Pass: O Fail: 1
110 4 Program check Pass: 0 Fail: 1
1/10 3 Not Used 0 (Don't care)
110 2 Not Used 0 (Don't care)
/101 Pass/Fail Pass: O Fail: 1
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Status Register check flow (Cache program oper ation)

70h Write
read status register

Cache program YES - -
pass 1/01=0 & 1/02=0 Ton

NO (Last program)
NO

I
70h Write

read status register

Next cache program

71h Write
read status register

1/02-5
check

73-76h Write
read errorstatus register

e

YES

ECC impossible | | ECC may be possible |
[ |

Error bank
check end
YES

FFh Write
cache mode clear

NO

NO

ECC may be possibl

Read ECC check

ECC possible

YES

Error bank operate end

YES
( Cache program end )

Cache program error so Next bank

substitute operation
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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, 1/06 or 1/07
outputs “0”. If either 2 page addressfails, 1/01 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 needs to be executed after program completion of N page address.

70h command statusin Cache program / 2page cache program oper ation

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

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

71h command statusin 2page cache program operation

status Output

110 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 (N or N-1) Pass: 0 Fail: 1

110 4 Bank2 Pass/Fail (N or N-1) Pass: O Fail: 1

110 3 Bank1 Pass/Fail (N or N-1) Pass: 0 Fail: 1

110 2 Bank0 Pass/Fail (N or N-1) Pass: O Fail: 1

/101 Pass/Fail (N or N-1) Pass: 0 Fail: 1

Rev.4.00, Jun.20.2004, page 39 of 89
RENESAS



HN29V1G91T-30

73h, 74h, 75h, 76h command statusin Cache program / 2page cache program oper ation

status Output
110 8 Write protect Protect: O Not Protect: 1
110 7 Ready/Busy Ready: 1 Busy: 0
110 6 Program/Erase ECC check (N or N-1) Ecc available: 1 Ecc Not available: 0
/105 Erase check (N or N-1) Pass: 0 Fail: 1
110 4 Program check (N or N-1) Pass: 0 Fail: 1
/03 Not Used 0
110 2 Pass/Fail (N-1) Pass: 0 Fail: 1
/101 Pass/Fail (N) Pass: 0 Fail: 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)

C 15 CERRD
I/0 80h (5h ) (FFh D

R/B | [ |

RsTP

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

C150)
110 80h QELD,

R/B | [ ] |

RsTP —

Y]
m
]

tRsTP Min

Reset operation in the Erase Verify

o —CE>—Came> =

R/B

RSTEV

Reset operation in the Erase Verify

o —Ceon> Coznoan)

R/B

RES

tRSTEV

tRSTEV 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/(_) 60h { DOh ) ’\iFh > { 00h )
RIB | Erase busy
Erase start
tRSTE
Reset operation in the Read
vo {oon ) 30h/31h/35h (FFh) {o0h )
R/B | 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

1/0 { 80h/85h 10h/15h

R/B |

Program busy

Program start

s}
m
w

trsTP - *1

trsTP 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 y
RES trRsTE *1
trsTE Min
Note: 1. Power on sequence.
Reset operation in the Read
1/0 @ 30h/31h/35h
R/B | Read busy
Read start J
RES trRsTR *1
trsTR Min

Note: 1. Power on sequence.

Rev.4.00, Jun.20.2004, page 43 of 89
RENESAS




HN29V1G91T-30

Usage for WP

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

Program operation

e
/0 {80h/85h ) {10h/15h )
WP
RB
tWWS tWWH

Prohibition of the Program operation

WET
I/O {80h/85h ) {10h/15h )
WP
R/B
By tWWS N tWWH _
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Erase operation

Y
I/0 (  60h DOh/D2 h )
WP
R/B
B twws R twwn
Prohibition of the Erase operation
e
/0 { G(D—@h/DSh,
WP
R/B
B twws N twwh
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Status Transition

(roen |

PRE=L
»( Deep Standby |_VCC Power Off
PRE=H (RES=L)

Power On &
ower On Read

Reset Operation

Power On Read __ Any Operation RES Reset  |Operation|
2nd Access State E —HoL Operation End | Deep Standby

FFH or
RPKbyte Rea

7 Output
disable
(CE=L)

Status Register Read

ID Read
ﬁb{ ID Read Setup]ﬂb[Manufacture CodeJib[ Device CodeJ

Any Command Input
ID Read Operation End

Read Address Setup

1st Access

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

Copy Back Program Operation1 (Read)
35H

2nd Access |SRAM Read Access
State RE

1st Access

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

Random Output Setup

Address
Input Setup

Random Output Operation

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

Deplete Recovery Operation

38H

Deplete
Recovery

Q : BUSY Status

Operation End
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N

Output
disable
(CE=L)

FFH

Erase Address Setup
Erase Verify Address Setup

Address
Input Setup

Erase Operation
Erase
(Program Data
input available;

Operation End

Erase Verify Operation

D2H

D3H
FFH

< Operation End

Erase Verify

A

Program Address Setup

80H Address

Input Setup

85H

Address Djp is need

Input Setup

CA1 |CA2
Setup

at lowest 1Cycle

Copy Back Program Operation2 (Program)
Data Recovery Program Setup

85H

85H

Address CA1 [CA2
Input Setup Setup
FH

F
Program Operation

FEH 10H

Operation End | Program |«

Cache Program Operation

Cache Program Standby <

15H

True Busy State

FFH
Operation End ‘ Program |«

RA2/CA2
Setup

Data Input

State

By

([ ):BUSY Status

m

Dummy
Busy
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Absolute Maximum Ratings

Parameter Symbol Value Unit Notes
Vcc voltage Vee -0.6 to +4.6 \Y 1

Vss voltage Vss 0 \%

All input and output voltage Viny Vout -0.6 to +4.6 \Y 1,2
Operating temperature range Topr Oto +70 °C

Storage temperature range Tstg -25to +85 °C 3

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

Capacitance

Parameter Symbol  Min Typ Max Unit Test conditions

Input capacitance Cin — — 6 pF Vin=0V, Ta=+25°C, f=1 MHz

Output capacitance Cout — — 10 pF Vour =0V, Ta=+25°C,f=1

MHz

Valid Block

Parameter Symbol Min Typ Max Unit

Valid Block Number BankO Nvgo 8029 — 8192 blocks
Bank1 Nve1 8029 — 8192 blocks
Bank2 Nvg2 8029 — 8192 blocks
Bank3 Nvgs 8029 — 8192 blocks

Spare Block

Parameter Symbol Min Typ Max Unit

Spare Block Number  BankO Nsgo 145 — — blocks
Bank1 Nsg1 145 — — blocks
Bank2 Nsg2 145 — — blocks
Bank3 Nsg3 145 — — blocks
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DC Characteristics

(Vec=27V 1036V, Ta=0to+70°C)

Parameter Symbol Min Typ Max Unit Test conditions

Operating Vcc voltage Vee 2.7 3.3 3.6 \Y

Operating Vcc current lcct — 10 20 mMA tge =50 ns, CE =V, lout = 0 mA

(Read) lcco — 15 30 MA tge = 35 ns, CE =V, lout = 0 mA

Operating Vcc current lces — 10 20 mA Single Bank Operation

(Program) lcca — 20 30 mA Multi Bank Operation

Operating Vcc current lces — 10 20 mA Single Bank Operation

(Erase) lcce — 15 30 mA Multi Bank Operation

Standby current (TTL) lse1 — — 1 mA CE =V
WP:VSsiOZV/VCciOZV
PRE=Vssx0.2V/Vec 202V
RES = VCC +0.2V

Standby current (CMOS) Iss2 — 10 50 WA CE=Vcc-02V,
WP:VSsiOZV/VcciOZV
PRE = VSS +0.2V/ VCC +0.2V
RES = VCC +0.2V

Deep Standby current (CMOS)  Isgs — — 5 WA RES=Vss0.2V,
WP:VSSiOZV/VcciOZV
PRE =Vs5+0.2V/ V202V

Input Leakage Current Iii — — %10 HWA V;,=0to3.6V

Output Leakage Current Iio — — 10 WA Vip,=0to 3.6V

Input voltage Viu 2.0 — Ve +03V

Vi -0.3 — 0.8 \%
Input v%ge Viup Vee= — Vee+02V
(RES, WP, PRE) 0.2
Vi -0.2 — +0.2 \%

Output High voltage Level Vou 2.4 — — \% lon = —400 pA

Output Low voltage Level VoL — — 04 \% lor=2.1mA

Output Low Current (R/B) Iol(RB) 5 8 — mA Vo =04V
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AC Characteristics
(Vec=27V1t03.6V, Ta=0to+70°C)
Test Conditions

e Input pulselevels: 0.4t02.4V

e Inputriseand fal time: 3 ns

¢ |Input and output timing levels: 1.5V /15V

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

AC Timing Characteristicsfor Command / Address/ Data Input

Parameter Symbol Min Typ Max Unit Note
CLE Setup Time tes 0 — — ns

CLE Hold Time toin 9 — — ns

CE Setup Time tes 0 — — ns

CE Hold Time ten 6 — — ns

WE Pulse Width twp 15 — — ns 1
ALE Setup Time taLs 0 — — ns

ALE Hold Time taLH 6 — — ns

Data Setup Time tos 9 — — ns

Data Hold Time ton 9 — — ns

Write cycle Time twe 33 — — ns

WE High Hole Time tywn 12 — — ns

CE High to WE low setup time  tcpws 5 — — ns

WE High to CE low hold time twhcH 5 — — ns

CE High to RE low setup time ~ tcurs 5 — — ns

RE High to CE low hold time trucH 5 — — ns

Note: 1. Iftcgis setless than 5 ns, tywp must be minimum 20 ns. Otherwise, typ is minimum 15 ns.
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AC Timing Characteristicsfor Operation

Parameter Symbol Min  Typ Max Unit Note

Data Transfer from Cell to Register tr — — 120 us

ALE to RE Delay (ID Read) tarL 20 — — ns

ALE to RE Delay (Read cycle) tare 30 — — ns

CLE to RE Delay (Read cycle) tolr 6 — — ns

Ready to RE Low trr 20 — — ns

RE Pulse Width trp 20 — — ns

WE High to Busy twe — - 100 ns

Read cycle time tre 35 — — ns

RE Access Time treA — — 20 ns

CE Access Time tcea S — 25 ns

RE High to Output Hi-Z trrz 10 — 20 ns 1

CE High to Output Hi-Z tonz 0 — 20 ns 1

RE High Hold Time tre 10 — — ns

Output Hi-Z to RE Low tr 0 — — ns

WE High to RE Low twhR 50 — — ns

Device Resetting Time Read trsTR — — 20 us
Program trsTP — — 70 us
Erase trsTE — — 400 us
Erase Verify trsTEV — — 30 us
Device recovery  trstor — — 350 us

Power on busy Time tron — — 200 us

Ve Setup time to Reset tvrs 100 — — us

Vcc to Ready tvrDY — — 100 us

Reset to Busy tesy — — 100 ns

WP setup time to WE High twws 5 — — ns

WP hold time to WE High twwh 5 — — ns

CE setup time to Deep standby tesp 100 — — 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 % x’:
~toLs™ —toLy—
_ tes — ~ton—>
ce XXX
twe
WE \ /
~—tas—™ —tau—
ALE JIROOAX
tos = toy ™
wox  RIOOOOOOOONXX
AddressLatch Cycle
CLE
. ~tcs twe twe twe
CE
~—twp ~—twp =] ~—twp ~—typ
— \ /N /N /N /
WE S S, W U N S W
taLs tan tas tan tas tan tars taLn
i O M e M
ALE J N N N 4:;
tos | ton tos jgﬂ tos }gﬂ tos }gli

KIOAX
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Input Data Latch Cycle

o

CLE « 7[W

)

))

ALE

1/0x

Serial Access Cycleafter Read (CLE=L, WE=H, ALE=L)

tcea
ce YOS (,(,
tenz*!
tREALS tREH VtREé trea
RE | (-
trp trrz
<~ triz ™!
1/Ox Dour ) Dout ——  Dour

. tRR - tRC R
- %
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
toHws twHcH

\
ALE
CLE
We A /
I/01 to Din
1/08 (Invalid)

K‘X‘X‘ Vi or Vi

Invalid output cycle

CE
tchRrs tRHCH

ALE
CLE

I/01 to
1/08

XZX] Vi or Vi,
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Status Read Cycle

CLE

1/0x

<7tCLR4>

tCLS tCLH

UL/

ten
twp

u I — tCEA

-~ tWHR R

tos tDHJ et

\

tREA

tC HZ

L tRHZ

70h*" >k XXX

(Status output

Note:

1. 70h

72h:
71h:
73h:
74h:
75h:
76h:

: Single Bank operation Status

Single Bank operation Error Status

Multi Bank operation Status

Multi Bank operation / BankO Error Status
Multi Bank operation / Bank1 Error Status
Multi Bank operation / Bank2 Error Status
Multi Bank operation / Bank3 Error Status
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Read Operation

ae T\ Yawiot!

tWB

ALE %%E / \

tARZ

tRC

N\

tRR

1/0x ><><><>< 00h >< CA1 >< CA2 >< RA1 >< RA2 >< 30h

Column address  Row address
R/B N

\| Busy /
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Read Operation (Intercepted by CE)

tCLR

CLE /_\ /_\ W

tWB

tARZ

ALE %%E / \

Wox XX X oon X cat X caz X Rat X RA2 X 30n DourN )0ttt Y Doyrhe2

Column address  Row address
R/B N

\ Busy y
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Random Data Output in a Page

oo

Asng

ssalppe moy

1
N SSeppe uwnjod

(uoe X ava X wa X avo X vo X uoo X XX

A\WJ .

w_I>>u

ot
NW_(H m_>>w

N_A_Ou
|

a/d

X0/l

3V

310

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

Note:
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Multi Bank Read

Column
address

Row
address

Column
address

Notes: 1. A maximum 4 bank from Bank0 to Bank3 can be repeated.
2. Read out specified bank.
3. Itis repeated over and over within the same page setup.

Rev.4.00, Jun.20.2004, page 59 of 89
RENESAS




HN29V1G91T-30

Page program Oper ation

CLE /_\ / \

& T\ /TR

tWC tWC tWC
e W W7\
tWB tPROG

ALE /XX\

RE
VY
vox — NeonX X a1 X caz X rat X raz )——%X 70h

Column address Row address

R/B

\ Busy

Rev.4.00, Jun.20.2004, page 60 of 89
RENESAS



|
|
-« -
|
|
I

|
|
— | "
/| ksng \. ” an
| Jnduy jepes ssaippe  puewwod jndur \ndul ees ssaippe Sselppe puewwod jndul
| uwnjon ejeq |euag | Moy uwnjon ejeq [eues
, ,
\/ \/ V'V
IS SR OSED COIE B Y 0 G o) G G S N
| |
| |
| |
, | El-|
| |
| |
| |
” | ER\
| | |
90Yd M. | |
1 1 | |
AN, N AN AW VAV VS VAWV VL VAV VR SE
W I omy ; om, | ™ omy, 1
| |
| |
| | 30
| |
| |
| |
AN / ” T
| |
, ,
| |
| |
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HN29V1G91T-30

Page Program Operation with Random Data I nput

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

1.

Note:
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Multi Bank Program (1/2)

j
=

A

A

Py

—

—— Y ——

N I 1L « aM

R oHeg ———————— - I piueg — - - - -~ -~ -~ A e it olueg —— - -~ - -~ -

" \ ejep weiboid sselppe Ssalppe / \ ejep weiboid ssalppe ssalppe / \ ejep weliboid ssalppe Ssaippe ,,

! Moy uwnjopy Moy uwnjoy moy uwnjoy

R XD vaevd o9 - D v v ion)—s - X ivadewd faioakY on
& 3

| —

(@«
D]

\ / v

wmn_u m_>>«, >mmn_u m>>«, >wmn_~ m>>u,
am
L

,O>>~,

X

W

§ /| El
/I\I 310

1. A maximum 4 bank from Bank0 to Bank3 can be repeated.

Note:
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Multi Bank Program (2/2)

=

&

ejep welbold ssalppe ssalppe /
: moy uwnjo) \

j———— oiuegd
!
!

2 (o)~ o) oo

W@~

(

)

((

(

)

(¢

§ »

(¢

N

D)

a/d

X0/l

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

/d

ssalppe ssalppe
Moy uwnjo)

I
|
|
|

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ -
|
|
|
|
T
|
|

I(a
RJ

ssalppe e1ep weiboly ssalppe ssalppe ,
uwnjo) Moy uwnjo)

(e Lwei) 2wOK o) uoe

Yooy —(@ox(woyss X X Fey—(avaival vy wox(ams)(Y »on

L

» »

|
|
|
(¢ W
|
|

5 5
=
— \ [

1. Maximum three times repeatable.

Note:
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jueq ise| L%
5 B
- 8 X an
ssaippe e1ep weiboiy ssaippe ssaippe
uwnjo) Moy uwinjog
T X~ o

@HEOE-EHRE(EX ORI

« 34
)
L
» \ / > \ / ? v
| |
o0ud)  amy
\VAYAVAVAVAV an
« « &
S 5 » 30

/ $ \/ g R —%— 310

Multi Bank Program Operation with Random Data | nput (2/2)

HN29V1G91T-30

RENESAS

1. Maximum three times repeatable.
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HN29V1G91T-30
Cache Program

]
»
(enu1y)
puewwood ssaippe ssalppe
weJboid ejep weibold moy uwn|o)

«

o)X

Rl

»

OOw_n_oH m>>u
/\

«

| D DEARRNEI e

|

L/ v

((

\/ oo

ar

X0/l

310

RENESAS

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

Notes: 1. There is no limitation in the number of Page address which can specify consecutively.
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2 Page Cache Program (1/2)

HN29V1G91T-30

I
I
|
abed pig | abed puz " abed js|. |
I I
| ﬂ\way‘ WAl |
T %5 , %5 T oaN
I I
I
W (Awwnq) | (Awwnq) W
Ssalppe ssalppe | puewwod ssalppe Ssalppe | puewwod Ssalppe ssalppe |
Moy uwnjoy | weJboid ejep weiboid Moy uwnjo) W weiboig ©rep wesboid Moy uwnjop |
! \/
DB I @) )
(e wai)avox v uoe) G i) wsawo) (o) o) (lg)~{evavaiXevax v os X
| ! |
I ! I
I I I
! « « | 3d
| D ) | I
W S —
\ / | \ / I3V
I I
I
I
I
I

>wm0~ m\SH >wm_n_u m_>>~, "
/n\l/n\l/n\l/n\l/n\g?\g? /n\l/n\l/n\l/l\l/n\g; anm

’ W W WL

/I\ 7 \ \M/ / 7 g 310
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1. Don't specify a Page address inside the same bank consecutively.
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2 Page Cache Program (2/2)

= —— —

,O>>u,

«

W W

/I\ »

\ \M ”u / »

W W

I
| ,
| |
| abed Yy ” obed pig | obed pug
| |
e ” Hwy\ Sy
! M 4 (e ,M (L 7% m
T D] N D] T
| ” |
[ [
! (ena1) , (Awwnq) !
| puUBWIWOD ssalppe ssalppe I puBWIWOD ssalppe ssalppe |
W weJboid ejep weiboid Moy uwnjon W weiboig ©rep weiboid Moy uwnjon W
| (e
(or)y—(i0)- ot X Xia)—evaiXhvai(evoxvox(uoe )i X Xilg)<eveiXiva)evoxivoyuoe)—
, , ,
[ , [
au | |
ﬁ ) ) ﬁ
| |
, $5 $ ,
| |
| / \ /o
| |
| OON_n_Uu | >wm0~
! !
|
Il
!
[
Il
|
[
|
,

X0/l

310
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Copy Back Program Operation

7/ ksng \ /| ksng \
SSOIppe MOy  SSaIppPE UWN|0D SSOIppe MOy  SSaIPPE UWN|OD
uoz vor Ynereay > Ynerea) zval X vl )(2vo ) 1wo XNv@
«— )
| any
@OE&« m>>ﬂ

XK

AVaVAVaVaVaVaVaWauill

! O>>«

LK/

an

X0/l

v

370
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Copy Back Program with Data Output (1/2)

[
)
[
)
(¢
)
twir
(¢
JN_/_\;

oon XCATCAZKRARAZXEON—(5)

> tws
e
A [
Ly

Row
address

Column
address

R/B

CLE _/_\ /_\
.
Y \
von. om0
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Copy Back Program with Data Output (2/2)

|
|
/ \ |

Q>m3ﬂ4 « « W a
ssalppe ssaippe ssaippe ,
uwn|o) ejep welboid Moy uwnjo) W

L X

o)—uoL) (00— )~ 8~ ) —EvaX v evowo)(ise)— o
|
AR ,
(C 7

§ § T 3d
00¥d) |
g < ,

/|\ / / =
amy |

( (¢

) )

( (¢

) /I\ )
|

1. Updating copy data

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

"

v,
YRR ERER-CEH DR EN-TH

"1
T
_ R
73 | |
2
52 ‘ [
o |
o
zs [ !
I
|
c 9 |
EEl N
3§ |
o
o® I |
‘ \
I
I
|
I
,,,,,,,, ,,,%7 |
£l
I I
@ I I
.- I I
o | |
X8 | |
I I
ca .
e
Q
B 1
I I
I I
| |
_ S RN SN A
Yoo gy gogm
o = 3 Q 4

Notes: 1. Specifying the address of a source of copy.
2. Specifying the address of a source of copy.
3. A maximum 4 bank can be specified.
4. Read out the data of a source of copy.
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Multi Bank Copy Back Program (2/3)

<C
27
(.
)
<
P

Column
address

<
)

Program data
«
2

Row
address

Column
address

AYA"AV,

ox <D e R R~ - O IR eR - O-CD<m)

48 oy i
(@) <

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:

Specifying Page address for post-copy.

1. Updating a source data which did Copy Back Read.
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Program Data I nput in Erase busy
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Block Erase Operation

CLE

/KKK
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ALE 4/—\
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Multi Bank Block Erase
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Note: 1. Possible to specify maximum 4 Bank from Bank O to Bank3.
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Page mode Erase Verify
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Block mode Erase Verify
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Multi Bank Page mode Erase verify
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Note: 1. Possible to specify maximum 4 Bank from Bank O 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 O to Bank3.
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Read |D Operation
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1/0x 90h 00h 07h
Read ID command Manufacturer code Device code
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Power on Auto Read
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Power on and off sequence
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Deep Standby Mode
| | |
Standby state } Deep standby state } Power on state } Standby state
— A NP - N —
\ \ \
\ \ \
| | |
CE |
tcsp \
|
100 ns min }
RES XK I |
\
|
tesy troN
R/B
Operation state ‘ Deep standby state ‘ Power on state ‘ Standby state
ke - Nl - N —
\ \ \
CE ‘ | |
B \ \
| 7 \
} tvrs | }
\ . \
| trsT Min N ‘
RES X | Z |
\ | / ‘
tesy tron
trsT
R/B

Rev.4.00, Jun.20.2004, page 84 of 89

RENESAS




HN29V1G91T-30

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 is issued, the data held in the device may
belost.

Only the commands defined can beissued, in only defined timings. Otherwise, illegal operations may
occur.

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.

e Statusread 70h, 71h, 72h, 73h, 74h, 75h, 76h
e Read command FFh
3. Commands limitation after commands (80h, 85h) are input at thefirst cycle of a program

After commands (80h, 85h) areinput 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 isinput,
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 2k<).

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 address is input.

If the RE clock is input 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 goes to 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
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erase/program/read operation, the command operation is forced to terminate and the applied page datais
not guaranteed.

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.

=3 Busy Busy
R/B
L LI
tore tore

1o —(om)e)eREm) IR )

Address input

Notes: 1. Pleaseinput any addressfor CA1 and CA2. Input an arbitrary addressto CA1 and CA2.

2. The addressinput is necessary for RA1 and RA2 and RA4. Input 00h respectively.

For RA3, input 04h.

3. Busy time (tpre) isasfollows. When the data protect operation is unnecessary, end at the typ
timein normal operation. When the data protect operation is executed, the time of 100ms or
less is needed.

4. This protect operation is pause to input FF command or RES = L. In case of this pause, the
protect operation is not guaranteed.

typ max
tore 890us 100ms
RB —

o) 38h FFh

RSTDR
=350us max

RB -
o) 38h

RES —

RSTDR
=350us max

350ps min
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9. Unusable Block

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

1. Confirm the blocks which cannot be used after mounting on the system. The following datais written
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 Oh to 81Fh  820h 821h 822h 823h 824h 825h 826h to 83Fh

Data FFh 1Ch 71h C7h 1Ch 71h C7h FFh

2. Do not Program and Erase to the partial invalid blocks by the system.

| |

|
| |
|

’ Page number = (8k + m + n) ‘

Check data *1

YES
’ n=n+4 ‘

Bad block™ NO Check data *1

YES

=
o

o

> 3
[T S A vy S 2 Y
o

[

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 waveforms for Program Data I nput in Erase Busy

The timing waveforms in 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 (7Fh), when the device returns to the read mode, after the status read
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

0.20 + 0.06

11.0.45 Max
~[o10]

F—

1.20 Max

*Dimension including the plating thickness

Base material dimension

*0.17 £ 0.05
0.125 + 0.04

20.00 + 0.20

As of January, 2003

—]

0.05 + 0.05

0°-8

-

050+0.10 | |,

Unit: mm

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